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T his 1990 edit ion of the Tektronix Product Catalog features almost 3,000

	

GΡfΒTektronix p roducts . Over 100 of these p roducts are either new or Improved

	

ιεεε - ααα

	

GΡσDthis year . This is α reflection of our commitment to provide you the best in
measurement, graphics, and communications technology to h elp you do your

	

Identifies our products that comply with IEEE-488 standards and Tektronix
job b etter - to maintain that competitive edge .

	

Standard Codes
and Formats.

HOWTO USE THIS CATALOG
The 1990 catalog has been d esigned to make it easier for you to find the
information you need .

There are four too ls to help you locate the information you need :

" The Table of Contents
Follow the guides to the margin of the catalog . They will point directly to
the section containing the products you have chosen - indicated by the
thumb tabs .

NΣWΡRDDUCτS
T he NEW tab allows you to q uickly find Tek's newest
products-

GENERAL CUSTOMER INFORMATION
Information about certain terms of sale, OEM information, power sources
descript ion - see pages 487-489 .
Service and warranty information - see pages 490-499-
International Sales/Services offices - see p ages 500-502 .
ll . 5 . Sales offices - see page 503 .
Rental Companies, Distributors, and Ed ucational Reps -see page 504 .

" Alphanumeric Index
If you know t he Tektronix name for the product, this is the q uickest
reference. It lists all of the products according to their names, starting w ith
alpha, moving into numer i c .

	

Prices and Specif ications Sub ject to Change
All prices, specifications and characteristics set forth in this catalog are

" Functional Index

	

subject to change without notice . Prices current at the time an order is
If you have α function in mind, but do not know the product name, refer to

	

accepted by Tektronix will apply . Check with your local Tektronix office for t he
the Functional Index .

	

current price and specification information .

" Selection Guides

	

Business Reply Card
Many of the product sections contain Selection Guides for q uick refe rence

	

Add itional information on any Tektronix p roduct is available by simply filling
to help you in your product and accessory selections .

	

out and returning the reply card located in the back of this catalog .

Catalog M ail List
To reserve your 1991 Tektronix Prod ucts Catalog, complete and return the
reply card today!

Television Products Catalog
To receive α 198911990 Tektronix Television Products Catalog, check t he
ap propriate box on the reply card and mail it today!

IT TEK DIRECT
Products d esignated as " aTek Direct" offer the add itional benefits of fast,
toll-free ordering, next business d ay shipment (in most cases) and payment by
credit card as well as check (or, if you have an account w ith us, you can
charge you r ρυ rchase7 . Α 30 d ay, ηο g υ esti0n5 asked, money-back guarantee
is p art of each Tek Direct purchase . Tek Direct orders must be ident i fied as
"Tek Direct" and p laced by telephone through Tek Direct. For d etails governing
the Tek Direct program, p lease see your Tek Direct catalog or call Tek Direct of
1-800-426-2200 .

Copyright ε@ 1989, Tektronix, Inc. All rights reserved. Printed in U .S . A. Te ktronix products are covered byU .S . and foreign patents, iss ue d and pending . Information in this publication supersedes
that in all previously published m aterial . TEKTRONIX and ΤΕΙ { a re r egistere d t rademarks . For f urther information, contact : Tektronix, Inc ., Ρ. Ο. Box 500, Beaverton, 6R 97077 . Phone : (5 Π3)
827-7111 ; ΤWΧ (910) 467-8708; TLX 151754; Cable TEKWSGT . Subsidiari es and d istributors Worldwide-
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November 1, 1989

Provid1ng solutions is wh at Te ktronix is ail about. Sure, we make and sell test & measurement, graphiGs,
an d communications equ1pment, and there are close to 3,000 products featured here, but t hat's really only α
small part of our purpose

Understanding your needs is the fi rst part . When we do our homework , understanding what features yo u
need, making the pr oducts easy to use and affordable, we've done our job . And in t he process, we've given
you an edge over yo ur competition .

Providing the right inst ru ction materials and applications information is anot her part of our job . Just
getting you to buy our products isn't our objective . . . showing you how to use our products to solve your
specific needs is . By provid ing you th is info rmation, you can do your job faste r , more efficiently, and more
effectively. And by so doing, you have an edge over your competition .

Developing technology to meet your future needs in the areas of generation, ac quisition, pr ocessing and
display of signals and images is also pal of our job . Guaranteeing the next gene ratio n of capabilities such
as the XD88 Superwo rkstation, the DSΑ 600 Series D igitizing

	

Signal Analyzer, the Prism 3000 Logic
Analyzer and the VMID0Video Measu rement Set, provides an edge for your needs of the future .

Pro duct relίαbi Ι ity is also imporfant . Ou r reliability t rack record is among the best in the indust ry.

	

But
frankly, unless the products you buy from us work li ke t hey're supposed to - right out of the box - you don't
ca re what ou r record states . It's anot her pan of our job to prove

	

our reliability over and over again in each
Tektronix product you buy. And that r eliability is bac ked by α worldwide service and support organization
guaranteeing someone is there to help yo u long after the "shi ne" is gone from you new Tektronix product.
We're still

	

supporting some of the ea r l lest Tek products, so you can rest assur ed we'll stand behind the
prod uct you buy today . Having the assu rance yo ur inst rument will be ready when needed keeps you on the
edge .

When you buy from Tektronix, you get more than α p roduct . Our people, technology, products, quality,
reliability, engineering service, suppont-al Ί provide an edge . We d on't want you to have to guess at what
edge we provide. We want that edge to be obvious. As your pa rtner, we want to become pa r t of - your
competitive advantage.

Tektronix - Your V isible Ed ge!

David Ρ . Fr iedley
Pr esident . Te ktronix, Inc .
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Disl::rt ίυιι ΑπαΙ yεe ι . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .281
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Programmable 135 ΜΙ iτ Universal CουnteηTimer . . . . . . . . . . . . . . . . .. .269 . 272
Α69α1
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CSA 803 Cοηαmαακίεύ[ίοκ; Signal Analyzers ο)Ter
capabilities to acg τmire and display high-speed digital
romnτ umiratinn s~nahs - see page, 44 .

1 1 403, Ι GHz Color Digi tiz ing Oscilloscope -
see page 3Z

Ι1λ72, Ι GΗα
bandw idth tσυη-'hαηv.el

Ι1442Α, Ι GΗχ Digit izing Oscilloscope - see page 37

	

αΜΡ[~fτer -Ser ραgι. 64.

Die SD-20 Lυυρ[h ruτσg h Sampling
Head and SD-22 Lυυ+-τYoise
Sampling Νead were added to the
11800 Series products - spe page 48,

έ'έ'έ [land 11(ld Digim l Stειιηgeτ
Oscilloscope - see page 148.

2431L 250ΜSIS, 300 ΜΗΖ Digitizing Oscilloscope -
seepage 115,

	

2272 Digita l Sto rage Oscilloscope - see page 124 .

NEWPRODUCTS
OSCILLOSCOPES

DSA 6011DSA 602
" Transient Capture
" High Measurem ent Accuracy
" Extended Triggering
" Comprehensive Signal Analysis
" Live FFT Capabilities

CSΑ 803
" 10 GHz Trigger Bandwidth
" Histograms andMask Testing
" Constellation Diagrams
" Automatic Measurement System

S020
" Low Loss Signal Acquisition
" 20 GHz Bandwidth

SD 22
" 450 μV Typical Noise
" 12 .5 GHz Bandwidth

11403
" 24 Aulurriatud Measurements
" High Resolution Colo r Display
" On-Board Statistics

11402Α
" Ι Ι) Bit Vertical Resolution
" 10 ps Horizo n lal Resolution
" On-Board Statistics

11 Α72
" Ι GHz Ba ndwidth (in ] 1400 and
DSA 609)

" Two Channel Amplifier

2431 L
* Low-cost
" A υ tornated
" Compatib le with 2400-Series

Digitlτ+ng Oscilloscopes

2232
" 100 MHz Analog and Digital
Storage Bandwidth

" 100MSIs Sampling Per Channel
" 1Κ, 4Κ Selectable Record Length
" Extended Memory - Store Up to
29 Waveto rm Sets .

" 10 ns Glitch Capture at Any
Speed.

222
" Handheld
" 10 MHz. 10 MS/,-;
" Fully P rogrammable
" Battery Operated
" Floatable to 800V
" Std. PS-232 In ter face



NEWPRODUCTS
OSCILLOSCOPES/DIGITIZERS

2224
" 130 MW Analog Bandwidth
" 10 MHz Digital Bandwidth
" 100 MSIs Sample Rate
" 10 ns Glitch Capture

2221
" 100 MHzAnalog andniqitai
Storage Bandwidth

" 20 MSIs Sampling Rate
" 4k Record L ength
" 100 ηs Glitch Capture

2211
- 50 MHz Analog Bandwidth
" 20 MSIs 5ωημle Hate
- 4k Record Length
" RS-232-0 Hard Copy Output
" Waveform-Based Cursors
" Trigger L eνοΓ Voltage Readout

2236Α/2235Α
" 100 MHz Bandwidth
" Graticule Illumination
" HF &LFReject Trigger Coupling
" Versatile, 4-in-1 Scope

2247Α
" 4Channels, 100 MHz + CIT
* Automatic Measurements
" Front Panel StαreIRecall

RΤβ72α
" 2 GSIs Sainple, Rate
" Record Lengths to Over 1 Million
Data Points

" Four 500 MHzChannels with 8
Bits Ve rΓicai Resolution

" Address Wide. Range of Nigh
Frequency Transient Event
Capture Requirements

950319504
" Provide [anger Record Length
Memory for RTD 710A

" 4Μωords of 16 Bit Memory at
100 ΜWLsec (9503)

" Up 1υ 32 Mwords of 16 Bit
Memory at 100ΜWIsec (95Ο4)

" Use for Contiguous Waveform
Data or Large Numbers of
Smaller Records with High
Throoghput Capability

5C 101 οαοιsεβ5αοο
" High Analog Bandwidth 4.5 GΝτ
wISCD 5000 1 GΝτ wISCD1000

" 5 Picosecond Time Resolution
" 700 Giηa Samples Per Second
Sample Rate

" Address Ultra High Frequency
Transient Event Acquisition
Requirements

ANALYTEK SERIES 2000
" χίρh Channel Πensity
" Iilg h Speed Transient Capture
" Lip to 2 GSIs Sampling Rate
" Expandable VMEBased System

18

S(.7)1ΠΠΠ and SCD,5ΠΠΠ ! Υαηsieη( Erεnf
Digitizers - see page 166.

£έΤ0 720 Transient Event Digitizer-see page 154.

Γ s

2211 Dsgita1 Storage Oscilloscope -see page 130.

	

'.'.i&4 Uτrα1 1 ειιτe Base Piles L υυετ re r, 1 τιιτeΥ απα
Digital ιΥΙκ ltimeter -see page 136.

1ffiP1;9WMPW_ 7 : :

224Τ,4 Αηα+c ιχ Γιsciliuscc,ηc ι~

	

+ ι ί

	

itηi ε '~, . ι.. Γ ' οιιη tιr/

	

950.7 and 9504 High Speed large Memory Buffers -
Timrr h as soνπrα1 nil. 9!fΡαιturr

	

Se.e. ηtZge 1,1,1-

	

see pagp 160.

ΛκυlyΤek Sε. riεs 2000 Digitizc?s f4 έgiχ~Γhακια e2
Density Digitizer - see page. 1(i9.



92SΧ 1Π9

and 92S

Χ 11Α Γ1 :jgital

Stimulus 77

τα t
Establishes α

New Performance Level - seepage 190

.

Prism .3ΩΩΩ

Series

Breaking

the Logic Analysis Barriers -

see

page 198

.

49

7P

Ραrlable

Spectrum

Αηα lyzer

Digital

Communications

System

Μαίη leηυηεe

- seepage 220

.

Ι
Waveguide

Mixers

ΙΡ Γ 11z

to

.725

GHz

Indiodually

Calibrated -see page 226

9

RF

160 Down Converler - see Page 240

.

LOGIC

ANA

Ι_YZERS/MIC

~WAVE~NDCRF

θ

9211V4 ΓΗ3 Ρrε'nted

Circuit

β0ard

VeriJac

αtion
Systems

- see page 197

.

1230

DSM	

Digitizing

Oscilloscope and logic

Analyze?,

	

Combined

-see page 204

.

2

782 Highest Perform

ακ ce Μίrrπυιασιε

Spectrum

.
Analyzer

Microwave System

Σd/D/7'

k- 1

;'-

see

page

210

.

492ΡGΜ

Microwave System Maintenance -see

ραge

220

.

92SΧ1

09192S

Χ118
"

Add to	

Any

DAS 9200 System

"

100

ΜΗτ

Data R

ατΟ5"

>500 Channels of High Speed

Digital

Stimulus

" Ι ρ

to f6k VectorslChannsl

92ΒV4οο
"

instrument and Fikluring

Environment
"

Patterns

Ι ρ

to 50 MHz

"

Flexible Test Generation Tools

PRISM

3000 SERIES

"

Tailored to Specific Logic

Analy76r

Applications

"

Support for 8116132-bit

Microprocessor

System

Integration"

Nigh Speed Digital Timing

Analysis
"

S

ο ftwarelFirmware

Debug and

Opfimiτatian"

Waveform Analysis

123οDSM
" αυαl-trace

Digitizing Scope, Plus

"

1

δ-Φ 8

Channels of Logic Analysis

"

Both in One Low-Cost Package

2782
"

33 Gllz Coaxial Input

"

0 to 73 GNz Full Span

"

100 d8 Dynamic R

απg α

497 Ρ
"

100 Hz 1

α

7

.1

G

Ντ

Frequency

Range

492PGM
"

10 kHz to 21 G

Ητ

Frequency

Range

WΜ78ο

SERIES

"

Individual Frequency

Charactenzafion

Curves Attached

to

Housing

"

Custom Characterization

Available

RF16ο
"

Down Converts IF Signals for

Rigorous

3

α

Modulation Analysis

σ rι

the Tektronix 3052 Digital

Spectrum

Analyzer

"

Works with Teklronr

λr

2782, 49

Χ
and

27

.5X

Series Spectrum

Analyzers
"

Ffective Component in Complex

Processing

Systems

1 9



NEWPRODUCTS
VX1 CARD INSTRUMENTATION

VX4530NX4535/
VX5530NX5535
- C-size (VX4530NX4535)
" D -size (VX5530NX5535)
" Implement the Slot ρ, Resource
Ma nager, Message Ma n ager
Fυrr ctiuιιs

Vχ5260
" Cnmρα cf, Niq h Performance
" Message-Based, Dual Channel
Wavefoι tri Digilrrer

" 240 M5Is R eal Time Acquisition
Rate

" 8-bit Vertical Resolution

VΧ5790
" 70-Dίt Vertical Resolution
" 100 MHzmax. Clock Rate
" 3 Selectable Filters
" Selectable Waveform Package
Size-24 to 2048 Data Points (in
fnrrements of 8)

VΧ423β
" C-5rie
" Up to 1,000 Measurement Stored

in Buffer
" 100 mV to 300 VDC anti AC
Voltage Measurements Made in
6.5 and 5.5 ΟigίΓ Resolution,
Respectively

" Resistance Measurements Made
from 100 ατ to 10 Μτα with 5.5
Digit Resolution

VX4223
" Cwe
" 74 Measurement Functions
" Measurements from DC to 160
MHz (first input); DC to 100 MHz
(second input) with DC

	

Coupling

Vχ4440
" C-slze, Message-Based
" δ Ports to Control ύ Switch Cards

or 12 RF Modules
" Prog rammable to Execute
Prestored Switc h Settings by
Command ur Inte rnal ΓΓR

VX1400
" Supports all Ρ1 and Ρ2

ΓυηεtίσηαΝty
" 640 W Power SυμμΙΥ
" 50 W of Cooling Per Slot

VX1405
" Supports Afl PI and P2
Functionality

" 400 WPower Supply
" 45 W of Cooling Pei Slot

W505
" Supports All Ρ 1 and Ρ2
Functiσnafty

" 600 W Power 5υρρ1Υ
" 100 W of Cooling Per Slot

20

ΥΧ52ϋ0 VX1 ΥΥαυefιι rηε Digitize r

	

seepage 307

lcftl

Ὺ X579Π VX1
Arbitrary
Wavefom
Generator -
see page 307

VX4223 VXI
Coun te r/Timer -
see page 308,

VΧ55.7Ω/VX5.5.?.5 and VΧ453Π/VX4535 -
see page 306.

ΥΧ4236 ΥΧΙ
Digital
Multimeter -
see ρage 3Π8.

ΥΧλ44Ω VXI SeaηηerMaster -see Page 3ϋ8,



NEWPRODUCΤS
MODULAR ΙΝSΤR., CONTROLLER, SEMICONDUCΤOR TESTINGN

DM 5170 k. DM .511 Digita l Mult im eters -
see page 265.

ι

Automated Impedance Test Systems- .see page. 326.

ί71 Dig ita l Cume Ί race r -see page

CG50101CG5011 Calibration Generators -
see page 296.

ι

PEP 201 In ς trυ ?η e ηΙ Cυιτ lrfl ile r - see page ,319.

ΪDR 200 Semia υtomate d Impedance Test System -
seepage 326.

Ί e kWA VI;'5 Design to Test L άυά Sη}λτιιαre for the
LV5lNl -see page 339.

LV500 - ΑSIC VerτOτ cat io n 1 ester - see ηagr .34Π.

DM5110JDM511
" Pragrarn rιrabΓe
- Compact
" Competiti ve Price
" dBV. dam, Rear Inte rfacing
(0Μ511)

PEP 201
" Small. Low-Cast
" Benchtop ATE Controller
" Runs α1 12 o r 8 MHz
" Nig h Resolution, Monochrome

Μυηί[αr

AUTOMATED
IMPEDANCE TEST
SYSTEMS
" L abor Cast Savings, Error
Re ductio n, Improved Accuracy

" Cable Testing
" Wire Harness Testing
" Bare Cirrrιit Board Testing
" Backplane Testing

LV500
" Beac htop ASIC Verificatio n
" Ρηωρ rfιι 1
" Easy to Use
" Affordable

TekWAVES
" Waveform Fditing
" fester Capabilities Cherking
" Simulatio n υ1 [ester Resourres
" Automatic Test Program +
Gene ration

" Graphical Iconic User interface

571
" Digital Cutνe Tracer
" Easy to Operate
" Large Display
" All Functions Menu Driven and
Selected from Keypad

" Dot Matrix Printer NOW

CG50101CG5011
" Vertical Gain
" Ναηι2πηtα1 Timing and Gain
" Verlwαl Bandwidth/ΡWgP
Response C[ιarac[eristics

" Probe Accuracy and
Compensation

" Current Probe Accuracy
" Cafihrator-Πυtρυτ Accu racy
" Next-Cal-Date Tracking

21



NF.WPRODUCTS
θTESTAND MEASUREMENT SOFTWARE

TekTM S
" Integrated lest Sufiware
Development& Execution Syslem

" VXI and GPIH Environment

WaveWr ίterTM
" Create/Modity Arbitrary
Waveforms for Γek AFG510 Ι/
AF055011VX5790 Arb itrary
Waveform Generators

" Create Exact Tolerance or
Templates for 2400 Series Digitalstorage Scopes

ί -ΡΑπεRΝΤΜ
" StatisticallyMeasu re and Visually
Examine Signal Noise and Signal
Tim ing Jitter

" Real Time Display
" User Definable Mas k Testing

TEMPLATE
WAVEFORM
" Waveform Template Editing
" Act-on-Dell Processing -- see
page 355

ΤειΕSεRνιείΝG
" Data Managemen t
" Waveform Grap h ics
" Modem Communications

ΑSΥSΤΑΝΤΤμ G ΡΙΒ
" PC Software tot Data Acquisition,
Analysis. and Graphics

"

	

Designed forScientific and
Enginee ring Applications

" Μeηυ -Drive n Intertne

LaWndaws®
" Group ofSoftware Tools for
Microsoft OuickRASIC and C
Programmers

" Instrument Control- Data
Acquisition and Anallysis
Applications

DΑD ί SΡΤΜ
" Analytical Graphics Package
" Designed Exchisively for

Scientific, and Technical Data
Analysis Applications

" unique Spreadsheet-like,
Menu-Driven Environment

Ή

Μ"' ίρίλt[' fl"ί mι't he ι1μl = GZ .

'I'ektronix Ί'estManagement System (TekTMS) -
see page 347
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WaveWrile r Waveform Generation Software - see
page 348.

ι_ α - -------------
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DA )iSP ΑηυΙys is andGraphi cs Soflwu re -
see page 352.

TeleServ τcaxg Softwarr - see page 357.
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251Π/20 Τes εLπδMul tichaκnel Wa νejorm. Analyzers
TastLσh - srr page 365.

2622 Personal Fo εό rier Analyzer
Reallime Signal Acquisition and Analysis -
see page 368.

SA-42Optica l 1ο Ρ'lectricαl Converters
Optical to ΕlectricaI Conve rsionfrom DC to
20 CHz- see page 37'2,

ί ; ι ,: ΙηηΙηςΓ~ηiΓΙ 1Γ~ Ι GΠΜΙλ1έΙΙ

0N2000 f.αser Mode Test System - see page 377.

ΝΕWPRODUCTS 11
PHYSICAL MEASUREMENTSIOPTOELECTRICS

OCP 5002 - see page 376.

263UMSΜυdαΙ Analysis System
Ακα2νze theDynami c Properties ofStructures wi th υ
Complete Four ChannelModal Analysis System
see page 368.

2640 Personal Foυrier Αηαlyzer
200 kHz Fourier An u lyzer -see page 368.

.SD-46ISD-42 Optical to

	

Cnnvetle,
-see page 372.

251 0ι20
" ΜειΙtί-Chαπσρ1, L πηη Record,
Hig h Resolution Waveform
ΑειαΓyιer

" Applications in Power, Process,
Telephony and 8iomedίcal

" Environments in R Α ύ Prototype
Testing, Service., and
Manufacturing

2630ΜS
" Four Channels
" Creates Analytical Model with
Animated Graphics of Structural
Measurements

2622
" Spectrum, Network, Waveform
Analysis

" ΜυchαηίεαΙ, Electromechanical,
Acoustic Electronic Appficalfons

2640
" Fσυrier Analysis to Applications
Beyond 100 kHz

" UP to 4 Channels, 200 kHz
Performance Each

" Control Systems, Ultra-Sonic
Op νίrρs, Sonar Applications

3Ο-46 ιSD-42
" Accepts Optical Input from 1000

to 1700 πm, Bandwidths from DC
to 20 G"z

" Designed to Work with Tek
1 1800 Series Sampling
Oscilloscopes

SΑ-42
" Accepts Optical Input from 1000

to Υ /00 rιr rι . Bandwidth from dc
to 7 GΝτ (-3d8)Idc to ]δGΗι
(-25d6)

" Battery Powered. Rechargeab le
Standalone DIE Converter

LTS2000
" Fully Automated PC based
" display Results in Graphics or

Tabular Format
" ϋelim rs Compreh ensive
Characterization of Laser Diode
Module

OC P 5502 ι5002
" 2GΝτ Optical Cnnm rterlPower
Meter

" ] 100 to ]Τ00 rim. dc to 2 GΗτ

OIG 502
" Optical Impulse Generator
" 1300 nrrι
" 40 μs Laser

	

Impulse Source



NEWPRODUCTS TESΤAND ΜΕΑSUREMENTPRINTERS,
DIGITIZERS/ΙΜΑGΕR, CARTS, PROBES

H C200
" Compact, 9-Fin Dot Matrix
" 232 cps (dRaft Mode), 40 cps

(Near L etter (λυα 1ίty]
" Deaf Paper Path

OCS02
" Waveform Analysis, Image
Capture

" Ffigh Speed Transient Capture
" Waveforni Analysis

κ636
" Mobile, Rarkmount Workstation
" 36 Inches Nigh, 28 Inches
Maximum Rack Depth

κ332ωΗ/κ335 Ι;Νι
κ33βθΝ
" Anthro Modular Workstations
" Variety of Configurations

156119/156127
" 1ΧΙ10Χswίtεhable
* 300MHz(P6127), 100 MHz
(156119)

" Ground Reference, Different
Cable Lengths

ACCELEROMETER KITS
" Shock and Vibration An alysis
" Measure 0.005 to 500 g over α
Wide Frequency Range

ANTHRO TECHNO LOGY
FURNITURE
" Configurable in α Va riety of Ways

to SυρροιΤ Nίgh Tech Hatυωαre..
Increase Work Surface and
Provide Privacy andNoise
Red uction

24

HC200 TekPrin Γer fur 7κ5tπυme ηΙ

	

and PC
I7orumentatiοια. - see page 385.

Κύ36,Wnb fl e Rarkmnu nt Wnrk Station -

	

Ιf335ΒΝ

	

Workstation Fu ιΥηίtυre - see Page 402
seepage 400.

156119 100 MHz, 1X/10X SτuitchableProbe
Nest Value in 1Χ/1ΠΧ Sw itc kab le Prnbes-
seepage 411.

ΡδΙ27 3WMHz, Highest Performance in 1X110X
Sτυ i tc hable Probe - see Page 411.

DCS02 Digi Γ izerlImvger - see pages Ι 72176.

dl ηthrο Technology Furniture - see page 483.



NEWPRODUCTS
TELECOMMUNICATIONSAND TELEVISION TESTEQUIPMENTθ

TC 2000 Portable, High Performance, Single
Function Test Set - see page 453.

VM700A Automatic Video Measurement Set -
see page 456.

L7TS202 PAL Insertion

	

Generator

	

see ρύge 459,

WFΜ3δρΑ CαmponenllCompus i te Munitur -see
page 457

TSG-370 Cυmρυκe κΙ/NISC 7ele vision Generator - se,- page, 458,

24 10 Digital In te rface Τpst System-see Page 455.

7'SGI000Fami ly High llefan itinn Telmιision Signal
Generators -see page 458.

TO000
" Single- Fυncliu n lust Set Otters
Ofie of the Following

.- TIIPCMIBERT Analyzer
- Protocol Analyzer
- ISDN-SR Analyzer
- LAN Protoco l Αnalyτer

(Ethernet or Token Ring)
ΓΙΜ5

2410
" Test Taierommuniratinns Signals
at Die Digital Signal Interface

" Fully- lntegιated Hardware and
Softwa re Package

" Test Digital Ca rrier to ANSI or
CCITT Specifications

VM700A
" Automatic, Video Measuremen t
Including Those Specified in
CCIR REP-624-1, Rae. 567, Rec.
.569

" 3 Input Chanfl6is
" Remote Contr ol Operation

VITS201
" CCIR, EBLI 11K National
" 5 Lxternal ITS Inputs
" Source Idetili fίcatίon

WFM300A
" Component and composite
Wavefσrm Display

" L igh ting Display for Equipment
Setup

and
Monitoring

" Bouvtie Display for System Timing
" Menu Selectable Compo nent
Format Options

" Menu Selectable 625150 or
525160 Configuration

" Separate GBH and Composite
Pictu re Monitor Outp uts

" Front Panel User Recalls for Fast
Operation

TSG-1000 FAM I LY
" Supports the Major Proposed
NOTV Production Standards

" Comprehensive Test Signal
Complement IncludingMoving
Ρα[tems

" GBR and Y, Pe e PR Formats
" 30 MHz Bandwidth
" 10 Bit Signal Generation

TSG-370
" Compone nVNTSC Signal
Generator

" Sim ultaneous and Indepe n dent
Compone nt and Composite Test
Signal Outputs

" High Stability, Correctly SCH
Phased Internal Sync Generator

" Black Burst (6 Outputs), Camp
Sync, and Comp Blanking
Outputs

" Full Colo rGenlock



θ NEWPRODUCTS
DISPLAY

XD88 SERIES
" Motorola 88000 R ISC-Based
Superworkstation

" Brilliant Graphics, Outstanding
Cσrrιμυtε Speed

" Adheren ce to industry Standards

X STATIONS
" Full Colo r orMonochrome High-
Resolution Network Displays with
ΧSυμμυrt

" CAD, CAE, Mapping & GIS.
Manufacturing, Automation. Data
Analysis, CASE Applications

DIGITAL VID EO
INTERFAC E
" Converts Full-5creerι, High-
Reso lution Grap hics to Broadcast
Quality Video

" Real-Time Down-Conversion and
Frame-Ν-Frame Rendering

GΜΑ2135/GMA2635
" High Resolution, High
Brightness, Stereoscopic Display

" L iquid Crystal Shu tter

Technology And Passive Stereo
Viewing Glasses

" Wide Angle View
" Remote Sensing,
Ph otogrammetη, Nondestructive
Testing Applications

6
" Βί -Pr ίrnary Colo rs (RedlGreen)
" High Contrast
" High Resolution
" Medical, Simulators Applications

XD88 Series Grap h ics Superwnrkstnt inns -
see pages 462-463.

609 Color Display -see page 470.

GMA21.75/ύΑ1Α2635 High Resolu tion , High



SG 62.5, SGS 42 Ι Stemsropir Displays
hxcelleηt Viewabi lity in Stereoscopic 3U Color -
seepage 476.

π rηο ι.υrιιειε:εαω~
Mainframe lowerin αMarin tnsh1~ Α'ηυίrηηme ηt -
see page 474.

CΑCHE TM Worksystem
Α window into the world ofchemistry - see page 474.

M etal (άmροηΡηis - see page 482.

NEWPRODUCTS
DISPLAY/COMPONENTSθ

SG6251SGS421
" Stereoscopic . 3D Color Display
" Liquid Crystal Technology,
Passive 31) Viewing Glasses

" Mυltimσde
" E dsily Addμtdble to Workstal runs
and Imaging Card Sets

CAC HE
" ϋes ίgπ, Edit Manipulate
Chemical Compound in α
Computer

" Molecular Modeli ng with α
Macintos h Ι/

RP88
- Compute Power Equal to a
VAX6800

- ι Τ ιωΙΡS
- Engineering CAD- Scientific
Vίsυah7a[ίπη, image Pracessing,
Simulation, Modeling
ΑμμΙίεατίοηs

METAL COMPONENTS,
CASTI NGS,
ASS EMBLIES
" SheetMetal Fabrication
" Precision Machining
" Custom Finishing



OSCILLOSCOPE REFERENCE

Contents
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ιωINTRODUCTION
From t h e h igh est performance to themost cost-effective s αΙιιΓίυιι , Te k t r onix offe rs α b road range of test and Μοα s ιιιΡ -

ment ίη str ιιmοη t αΓίυιε . Te k tr onix inst r uments pr ovide the b est connection to you r d evice-under-test, th e most acc urate
signal acq u isitinιτs, t h e s h ar pest waveform displays, and th e m ost comprehensive on-board waveform meas u rements
available,

Ι e k tronix has p ionec r c d and ρλιΕιι [ed seve r al indust ry firsts th at sepa r ate o ur ίη sτ rιιιττειι [s Γιυιτι the com petition :
Indus" Flists Βenefft
" Glitc h Cap t ur e M od e

	

Ensures that instabilities and transients don't escape yo ur norice. mill the 2200 . 2 .100,
an d SSA 600 Series .

" Μί ciοc h αππ e Ι Plate

	

Lets you see hαπ s ί e ηι 1s Il ι at ar e impossible to detect wit h conve ntional CRTs ιι s ίπ g
(MCP) CRT

	

hig h perfo r mance analog scopes, li ke tile 7104, t h e 11 302A, and t h e 2467 Β .
" Hig h - P e rfo r ιr ιa ιι ce

	

Guarantees t h e most acc urate cαρt ιιI`8 of y ουι signal in all ou r scopes .
Analog F ιοπΙ -End

" Va r iable- P e rsiste ιιce &

	

Displays low re p etitio n rate or slowly varying signals in ou r 11000, 7000, an d 5000
Bistable C RT Storage

	

Ser ies .
" Scan Conve rsion

	

Γ r ansto rms analog ac q uisitions into d igital data fo r waveform pr ocessing, storage,
Inst r ument

	

and analysis in the DC502, 7912Η 8, and 7250 wit h single-sh ot ban dwidllτ s up lu
Β GH 7 .

" Advanced , On-Board

	

Red u ces the need fo r exte rnal compu tations, and gives you r eal time res u lts in the
Wavefo rm Pr ocessing

	

11040 Se r ies .
" A ιιalVU igital

	

Provides analog, digital plus analog, and digital sto r age sco p es in bot h porta b le and
benc htop models .

" Modu la r ity

	

Allows flexible instrument configurations ωίΓh baiιdwidll ι s beyon d 1 G Ητ.
" ΜιιΙ t ίρΙ e-Cl ιαιιη e Ι Acquisition

	

Acquires up to 136 c h annels wit h the 1 1800 Ser ies .
" Digitizing Sig nal Analyzers

	

Delivers fast samp ling rates and comp rehensive on-board processing and analysis
systems .

" Programmability

	

Provides IEEE Standa rd 488 and RS-232-C p rog r ammable ίπ strιιιτιe π [s .
+ Va r iety of P robes

	

Optimizes signal integ rity w h en connecte d to your device tinder test ( αυΤ) wit h FET,
differential, hig h voltage, c urr ent, bias/offset, and sp ring contact p robes .

" Access υι ies

	

Complete yo u r system wit h t h e widest selection of came r as, printers, plotters, ca b les,
probe ti p s, and scope carts .

And wit h Tek tronix you kτ ιοω t hat you're bac k ed b y t h e most respected service and su p port organization in t h e in du st r y .
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Product

	

Technology "'

	

Configuration

	

BW

	

Sample Rate

	

Sweep

	

We ight

	

Page

	

Prices*'
(Max .)

	

(Max.)

	

(Ihlkg)

	

Begin at

	

ΜΑΙΝGK RN
CSA 803

	

Digital Sampling

	

Mo d ular

	

20GHz

	

200k5/s

	

1 s/div

	

4θ/22 .3

	

44

	

$23.950

	

EDUCATED11802

	

Digital Sampling

	

Modu lar	20GHz

	

200kS/s

	

i s/ d iv

	

53/241

	

45

	

$22,000

	

CHOICE -11801

	

M ί tαI 5Um Ιέ

	

Μη

	

0d υ 1

	

20GΗαr

	

τ

	

'Mil 51s

	

1 s!d ί ν

	

491223

	

45

	

$23 500.

	

,

	

Α GUIDE TODSΑδ01

	

Real-Time DSO

	

Modular

	

1GΗτ

	

1G51s

	

200 sldiv

	

67130.4

	

40

	

$21,025

	

OSCILLOSCOPE)5Α 602 : Real-Time DSO

	

Modular

	

1GHz

	

2GS/s

	

200 sld iv

	

71132.2

	

40

	

$28.500
11403

	

Ran dom ET DSO

	

M odu la r	1GHz

	

20MS/s

	

500 s/d iv

	

41 . δΙ19

	

54

	

16950

	

SELECTION
11402A

	

Ran dom ET DSO

	

Modular

	

1 GΗτ

	

20Μ 5/s

	

500 s/d iv

	

41 .6!19

	

54

	

" 4

	

Here you will fin d α

11302Α

	

Bright[ye Tυ

	

Modular

	

500ΜΗτ

	

N/A

	

500psldiv

	

44120

	

6ϋ

	

$14,500

	

complete listing, in
decreasing numerical o r de r ,

11201A

	

Random ET DSO

	

Modular

	

400ΜΗ z

	

20MS/s

	

500 s/div

	

41 .6/19

	

58

	

"°

	

of all Tekt ron ix instru ments
7934

	

CRT Sto rage

	

Mo du lar

	

500ΜΗτ

	

N/A

	

500ps/div

	

37.8/17 .2

	

74

	

$15,100

	

-from th e DSΑ 600 and
7904Α

	

Analog

	

Modular

	

500ΜΗτ

	

N/A

	

500 sldiv

	

37.81172

	

76

	

$12,750

	

CSA 803 be nc h tops to t h e
7854

	

Α αη d Π Sampling

	

Modular

	

400ΜΗ z

	

2006/s

	

5001 sld iν

	

45120.4

	

78

	

$17,000

	

T200 Seτ ies han d helds .

7633

	

CRT Sto rage

	

Modular

	

104ΜΗτ

	

N/A

	

5 π s/div

	

30/13.6

	

80

	

$10.500

	

Instruments αυmbe red 5000

7 δ23Α

	

CRT Storage

	

M odular

	

100ΜΗτ

	

N/A

	

5 π s/d iv

	

30/13.6

	

80

	

8,900

	

and above a re designated as
bench tap sco p es . Port

ab
le

7613

	

CRT 5[ ο rα e

	

Mod u la r	100ΜΗτ

	

N/A

	

5nsldiv

	

30/13.6

	

80

	

$8,600

	

scopes a r e n um be red 2400
7603

	

Analog Sampling

	

Modular

	

100ΜΗτ

	

N/A

	

5[ ι s/div

	

30/13 . δ

	

82

	

$4.235

	

and below .
7104

	

B r i h t E e-

	

Modular

	

1GHz

	

N/A

	

200 s/d iv

	

45/20.4

	

72

	

$29,995
5441

	

CRT Storage

	

Modular

	

50ΜΗτ

	

N/A

	

10ns/div

	

23/10.4

	

100

	

$6,875
5440 Analog

	

Modular 50MHz N/A 10nsld iv 23110 .4 100 $4,430
5113

	

CRT Storage

	

M o d u lar

	

2MHz

	

N/A

	

100rιs/div

	

23/10.4

	

102

	

$5,055
5111Α

	

CRT Storage

	

M o d u lar	2 ΜΗτ

	

N/A

	

1ΠΟπs/d ίν

	

23110.4

	

102

	

$3,610
5110 ΑrιαΙα

	

M o du lar 2ΜΗτ N/A 100nsldiv 23110 .4 102 $2,420
24678

	

Bri ht E e-

	

Portable

	

40DMHz

	

N/A

	

50ϋ s/d έν

	

20.519.3

	

108

	

$13,045
24658' Analog

	

Portable 400ΜΗ2 N/A 50Πρs/di v 20 .5/9 .3 110 $6,060
2445 Β Analog

	

Portable 150ΜΗτ N/A 1πs/ d iv 20 .519 .3 110 $3,995
2440

	

Real-Time Π50

	

Po r lable

	

30OMHz

	

500MS1s

	

2nsld iv

	

23.9110 .9

	

115

	

$12,390
2432Α

	

Real-Time DSO

	

Po r table

	

300M Hz

	

250MS/s

	

21ι s/di v

	

23.9110 .9

	

115

	

$10,335
2431 L

	

Real-Time DSO

	

Por table

	

300ΜΗτ

	

250MS/s

	

2π s/d iv

	

23.9110 .9

	

119

	

$7,250
2430Α ' 2

	

Real-Time DSO

	

Por table

	

150ΜΗΖ

	

104ΜSΙs

	

5nsldiv

	

23.9/Mg

	

115

	

$8,235
2247Α Analog

	

Por table 100MHz N/A 2nsld iv 17 .317 .9 133 $2,995
2246Α '~ Analog

	

Por table 100ΜΗ ? N/A 2nsldiv 17,3!7 .9 133 $2,595
2245Α Analog

	

Por ta b le 100ΜΗτ N/A 2nsldi v 17 .3/7 .9 133 $1,995
2236Α

	

Analog

	

Portable

	

100ΜΗτ

	

N/A

	

5nsldiv

	

16.2/7.3

	

136

	

$3,195

	

Selection Check l ist
2235Α Analog

	

Portable 100ΜΗ z N/A

	

5nsld iv 13 .5/6 .1 136 $1,795 t y :
2232

	

Analog/ET ύ50

	

Ροε t αh Ι e

	

100ΜΗτ

	

100MS/s

	

5ns/d iv

	

18/8.2

	

124

	

$5,495

	

Characterize Your2225 Analog

	

Portable 50ΜΗτ N/A 5nsld iv 15 .2/6 .9 138 $1 .095
Signal2224

	

ΑπαΙο /RΤ DSO

	

Po r table

	

60MHz

	

100Μ 5/s

	

5nsldiv

	

1818,2

	

126

	

$4,495
2221

	

Analog/ET DSO

	

Portable

	

100ΜΗτ

	

20MS/s

	

5 ει s/d iv

	

18/6.2

	

126

	

$3,495

	

_j Step 2 :
2211

	

ΑπαΙο /RT DSO

	

Portable

	

50ΜΗτ

	

20MS/s

	

5π s/di ν

	

16.8/7 . δ

	

130

	

$2.495

	

ldent έfy Bas i c
2205 Analog

	

Po rtable 20ΜΗτ N/A 10 π s/ d iv 14 .8/6 .7 139 $695 Requirements
2201

	

ΑπαΙο gΙR Τ DSO

	

Portable

	

20MHz

	

10MSls

	

10nsld iv

	

t6.817,6

	

132

	

$1,495

	

_j Step 3 :
2335/δ17

	

Analog

	

Ruggc d ίτcd	100MHz

	

N/A

	

5nsldi v

	

27.8/12 . δ

	

141

	

$4,450

	

Determine the
336Α

	

Analog/ET DSO

	

Han d h eld	50ΜΗτ

	

20Μ 5/s

	

10 π s/d ίν

	

11 .1/5

	

144

	

$5,745

	

Ap p r o p r iate Scope
314

	

CRT Storage

	

Har ι dl ι eld

	

10ΜΗΖ

	

N/A

	

100 π s/div

	

10.514 .7

	

146

	

$5,340

	

Technology
305

	

Analog ω/DMM	Handhel d	5 ΜΗΖ

	

N/A

	

500msldiv

	

13.1/6

	

147

	

$3,310

	

_j Step 4 :
222

	

ET DSO

	

Handh el d	10ΜΗτ

	

10M S/s

	

5nsldiv

	

4.4/2

	

148

	

$2,450

	

Select α Scop e
221

	

Analog

	

Handheld

	

5ΜΗτ

	

N/A

	

500msldiv

	

3.811 .9

	

150

	

$2.950

	

Based On
214

	

CRT Sto r age

	

Hand h el d	500kΗτ

	

N/A

	

500msldiv

	

3.8!1 .9

	

150

	

$3;100

	

Appropriate Specs and212

	

Analog

	

Hand held

	

506kHz

	

N./A

	

200 ιr ι s/d i v

	

3.8/1 .9

	

150

	

$2,450

	

Featu resΤ202

	

FT 1150

	

Hand h el d	5 ΜΗτ

	

20Μ 5/s

	

50π s/d iv

	

2.0!1

	

152

	

$1,995

	

1 Step 5 :Σ201

	

ETDSO

	

Hand h eld

	

5ΜΗτ

	

20Μ 5/s

	

50nsldiv

	

2 .011

	

152

	

$1,295

	

Select Α Pr obe"= Refe r to Pages 32 and 33 far α more deta iled took α t th ese techno logies.
*2 Mil itary and Special Service Versions ofthese Scop es a re on page 143 .
" Th e prices listedfo r modu la r instrum ents do not include the cost of plug-ins or sampling hea ιLs .
*{ Contaer your local sales represen tat ive.



OSCILLOSCOPE REFERENCE

STEP 1 :

SIGNAL
CHARACTER ISTICS
Each type of signal imposes α
different set of requirements for
optimal signal captu re . T herefore,
t h e frost. critical step of t h e
selection p rocess is to d esc r ibe and
understand certain basic character-
istics of the signal you expect [ο
see .

Signal Characteristics
Checklist
" Repetition Rate

υ Single Shot
υ Repetitive

" Freq uency

υ
" Rise Time

" Vertical Req u i rements
Min . Vo ltage Resolut ion :
Ο
Max . Voltage Signal :
υ

" Dynamic Range
α

" DC Offset
υ

" Horizontal R equirements
Max . Time W indow :
υ

Min . Time Resolution :
υ

	

__ .-

Signal Characteristics

	

Selection Considerations

What is Υα
repetitial,

What are your signal's
frequencyand rise time
characteristics?

you
need to alsearn train
your sional?

What is the iaygest voltage
swing ofyour signal?

How far is yoursignal from
ground?

Repetition Rate - Ι5your signal α one-timer sinjqle-shot
event like lightning, or ESA? Or, does your signal have a low
rep rate, like laserpulses?
Α fast wavefo rm up date rate and h ig h vis u al writing rate are
requi red to capt u re single-shot and low rep etition rate events .
Tektror ι i χ instr uments Αε the fastest u pdate

	

and νέ sυαΙ writing
rates available .
Or, isyoursιgrral α highly repetitive sναΙ, such as α carrier
sigrιal, α digital clock sigml, orα repeating sequence α1
6VeNS?
When d e αΙέπ g with repetitive s ί g ηαΙ s, be careful

	

not to ass ume
that ther e is no othe r info rm ation pr esent . Re p etitive signals
can be α mixture of α pe r iod ic component and low-repetition
rate αhη rr ati οns-such as glitches, melastatoi Ι ily, p owe r soρρ1y
coup l ing, or c ross tal k . Tek t ronix inst ru ments provi d e α
number of methods of glitch captur e - pea k detection in t he
2200 Se r ies, p ea k d etection and envelope mo de in th e 2400
Ser ies, and t έme- q ualified tr iggeri n g in t h e DSΑ 600 Se r ies .

Fir e quaηcy and Rise Time - What is the hiph6st frequency
componen t ofinterest toyou? Or, what is the fastest risetime
you want to Capture9 C h α racte r ize your signal ίπ either of these
terms using the following ap p roximation :

Bandwidt h -- 0 .35/R ise Time

Vertica l Requirements - What is the s r aallesl change in
vo ltage that you will need to see?Youmay be interested in
sig n al noise as low as 1 mV , or p ossibly signal r i pp le as low
as 50 mV - By defining th e smallest voltage you need to
disce r n, yo u will be able to dete r mine the vertical sensitiv έ ty

and reso Ι uti α n you'lI need f r om your scope .

Dynamic Range - isyour signal zero to50 volts? Or just
zero to five volts? Th is ω i ΙΙ dete r mine the dynamic range t h at
yo ur scope will need .

OC Oftset - Re s ur e that the scope you select can han d le th e
offset you expect [α see .
Dynamic range and offset ca p abilities are cr ίΓί cαΙ to making
acc u rate meas urements . Te k tr onix sco p es offer	severaltimes
t h e d ynamic and offset range of cοmpetitive scopes .

WhNars your signal's

	

Ho ri τonte Ι Reg υ iremeMs-When co η s ίder ίη g yo ur
timing requirements?

	

horizontal requirements you'll want to know t he la r gest time
window you need to view, an d t h e smallest increment of ti m e
you need to view it in . This is t h e ti m ing resol u tion you' ΙΙ
need . It you want to u se α digital scope, the timing resolution
divide d by the ti r τι e wi ndow will d eter mine t h e reco rd length of
yuu r scope.



Basic Requirements

	

Selection Considerations

How accurate doyour
measurements need
to be?

Howmany signa ls do you
need to acquire simuita-
neαusly?

What 21'e Υαυ? s101290requirements?

What are your fransρerta-
bility requirements?

What αre yourρα :
and environment.-
sfraints?

Overall Accuracy - In the m ost general terms, how accurate
doyour measurements need to be? Do you just need [σ see that
the signal is there 2 Or.. doyou creed to ma ke very precise
ωα vetorm measurements ?Tektr oniχ has co nsistent Ι y d evelo ped
the ιηο st accurate instruments since 1946 .

Number of Signals - Doyou need to examine more than one
signal on-screen at once? M ulti p le inputs p r ovi de α convenient
rτιethod of 0ο1τιμαιίπ g eve nts, wh ether on our ha ndl τ eld, d ual
channel 222 ; p o rta b le, fo ur ch annels 2247Α ; benc h to p , twelve
chαππe Ι ; the 11801 wit h expansion o ption to 136 c h annels : or
the Digitizing Camera Μ t1Χ 1δ option with 256 channels .

Sig παΙ Storage Requ i rements - Do you justcreed [σ

	

view
the data, as is

	

often the case with repetitive signals?Do you need
to hold the trace on-screen - often true of single shot and low
repetition-rate events? Or do yo u needto capture the data in
digital form for measuremen t, waveform processing or hard
copyoutput?
T raditional non-storage analog sco p e ca pab il i ties may meet you r
ι equi re r τι e rι ts q u ite effectively and economically . Howeve r , many
meas ur ements requ i r e, or can benefit fr om, t h e unique
advantages of d igital sto rage- When signals a re especially slow,
for example, of when you nee d to see pret r ipge r d ata, α digital
storage sco pe may b e t he answe r. Documenting α wavefo rm, or
comp a r ing it to α sta re d version fa r pass/fail testing also calls for
d igital sto rage.

Transportability - Te ktronix p o rta b le inst ruments fit into
almost any test and measurement envi r onment - la r ge απ d s rualI
b usinesses ; educational and research facilities ; design
departments ; manufacturing assembly lines ; field se r vice
o p e rations ; από , repair d epots .
From handh el d to rackmo u nt, o r mobile car t statio ns, suc h as th e
}(212 cart, Tektronix fits your transpo rtability needs .

Ραckaping and ΙΕπνίrοπmeπ tαΙ - Ιπ so ιηα αρρΙί cα t ίοπ s, α
scope's p ac kagi n g can be as im p ortant as its pe rformance . Field
applications require th at ail inst r ument he lig htweig h t, ru gged
and able to wit hstand envi r onmental ext remes . Some labo ratory
envi r on ιnι ents, s u ch as lase r labs, req uire LM Ι sh ielding of both
portable an d benc h to p scopes in orde r to meet &ct romagnetic
compatibility (EMC) standards-

STEP 2:

BASIC REQUIREMENTS
After determining your signal

characteristics an d b asic req uire-
ments, you can begin to qu alify
which instr urvent best tits yo ur
particular application . From overalli
accuracy to e r ιν i r mrn ιental
requi rements, Te k has an inst rum ent
to meet you r needs .

Basic Requirements
Checklist
" Accuracy

J Basic
α Precise

" Numbe r of signals
U

" Signal Storage
Req u irements
" Basic
α Hold Trace On-Screen
α Digitally Captur e

" Transportabi l ity
υ Handheld
α 8eπε h tορ
α Cart
α Racks/Rackmounts

" Packaging and
Environ mental
LJ Lightweight
ο Rugged
ι- ι Withstand

Environmental
Extremes

α EMI Shielding
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STEP 3 :

	

Many of to d ay's rτlo d e r n sco p es are not sim p ly analog o r d igital, but offe r t he benefits of bot h tec h nologies. Because
each application imposes α d iffe re n t set of requi r ements, Te kt r onix has d evelo ped more tec h niq u es t h an any oth e r vendor

C H OOSING THE

	

for solving your measu rement needs .
APPRO PRIATE SCOPE

	

Once you h ave identified th e fundamental c ha racte r ist i cs of you r signal and know you r basic performance requirements,
TECHNOLOGY

	

you can use the c h art on page 33 as α gui d e to selecting the sco pe tec h nology, o r combination of tec h nologies, t h at b est
fits your ap plication .

Real Time

One
Cycle

Figure 1. Real-time samp ling captures α complete
wa veform with α single trigger event.

An d because yo u 're samp ling re p etitive signals, t h e
Pass

	

bandwidt h of t he random equivalent time scope can far
Second

	

exceed its sample rate . Th e 2221 portable scope has αPass

	

maximum samp l e rate of 20 MS/s, b u t α repetitive signal
Pass

	

ba ndw i d th of 100 MHz .
Ν ΤΗ
Cycle

Figure 2. Random-equivalent time sampling digita lly
reconstru cts α wa veform us ingseveral trάgger eve n ts.

Sequential Equivalent Time

Fi rst
Cycle
Second
Cycle
Thi rd
Cycle fi
Ν ΤΗ
Cycle

Figure .3. θequen tia l sampl ing digitally reconstructs a
waveform at α rate ofone point per trigge r event.

Technology Description

Real-Time

	

In real-tim e d igital scopes th e digitizer samples t h e entire
NO

	

input wavefo rm in one p ass - with α sing l e trigger . It's
called " r eal t ime" because ac q uisition and display always
occurs in t he same time frame (Figure 1). T h is mak es
real time d igital sco p es - suc h as the 1 GHz, 2 GSIs DSΑ
602 Digitizing Signal Analyzers-i d eal for si ngle-s hot
ap plications . Som e real-time inst ru ments, li ke th e DSA
600 Series, also incl u de random equ ivalent time
sampling capabilities, at faste r sweep s p ee d s, for
captu r ing re p etitive sig n als .

Random Equivalent

	

Equivalent time sampling ta kes a d vantage of the natu r e of
Time DSO

	

α t ru ly re petiti ve signal, which gives yo u α virt u ally
limitless number of repetitions t hat can be samp le d . In
ran dom equivalent time sam p ling, seve r al samples a r e
ta k en fo r eac h t r igge r , over α la r ge numbe r of tr igge r
events . Th e samp les a re ran dom wit h respect to th e
t r igge r - hence t he te rm "ran dom" eq uivale n t time- b ut
e q ually space d for any given pass (Figure 2 j . Sampling
occu r s οη both sides of t h e trigge r pai nt, so you have
very flexible p r etrigge r capability .

Analog & Digital

	

As with random equivalent time, α re p etitive signal is
Sequent i al Sampling

	

required for sequential samp ling .
T h e d ifference is t hat only one samp le is ac q uire d fo r
eac h trigger -at so r ττ e co nstant delay after [ Ιι e t r igge r .
F or each s ιι bse q ue n t sam ple, t h e trigger-lo-sample
inte rval is inc rease d by α fixe d time . T h is fixed time
interval can be mad e as small as femtoseconds -
provi ding phenomenal tim ing resol u tion (Figure 3j .
In se qu ential e qu ivalent time samp ling instr u ments . the
input is samp led p r io r to any attenuation o r amplification .
T h is pe r mits ve r y h ig h bandw idt h signal ac quisitions-as
in t h e 7000 Series analog sequ ential sam p ling sco p es,
wh ich offe r bandwidt h s to 14 G l i τ ; o r the 20 GΗτ . CSA
803 and 11800 Se r ies inst rum α nits .

Sca n Conversion

	

Ιη monnlit h ic scan conversion, an an alog and α

	

digitizing
system are built into t h e same pac kage - fo r example, our
6 GΗτ 7250 T ransient Digitizi n g Oscillosco pe and 750
MHz 7912ΗΒ Prog rammable Digitize r .



Whethe r you choose analog or digital tec h nologies, each have benefits an d I radeoffs . Analog sta pes d is p lay t h e actual
signal, letting you see t h e waveform's s hap e d irectly

	

as it occu rs .
Digital sco p es offe r α digitally-derived representation of t h e signal, allowing flexible μ ret r igger and long recor d lengths ;

along wit h all t h e waveform processing, a υtomeas u re, and hard copy capabilities of d igital storage .

Technology Description

Analog

	

One
of t h e major a dvantages of all analog scopes is that

t hey pr ovi d e α d i rect re p resentation of yo ur signal, an d
t he fastest u p date r ate p ossible . Even t h e most basic
analog scopes p r ovi d e ext remely fast upd ate rates,
because only α beam r et race an d t r igge r r ea rm a r e
req ui red between sweeps . This ha p pens thou san d s of
ti m es faste r t h an t r ansferr ing data in and out of memory,
as requ ired by digital tech nology. Cnnsectiently, analog
sco p es provi d e α much hig he r p robab i lity of capt u ring
th e events y οιι want to see t h an any ot h e r technology .

CRT Sto rage

	

CRT storage oscillosco pes have t h e α b ΙΙίty to stor e
e v ents on t h e face of t h e screen itself . And, because the
writing r ate is taste r t h an wit h basic analog, CRT storage
is ideal for captu ri n g fast transient events . It's an
excellent c h oice fo r view ing slow ly c hanging signals, too .
Tek t r onix offer s both variable p ersistence an d bista ble
C RT sto rage scopes In the 7000 and 5000 Series .

Bright E yε

	

Tekt ronix's p rop r ieta ry microc h annel plate (MCP),
l ι a r ι sievt-i r ι te rι sifyi ng analog scop es -suc h as t h e
p ortable 2467Β , the 500 MHz 11 302A, o r the 1 ύΗτ 7104
-a r e superb for viewing all signal ty p es at all sweep
speeds and at all repetition rates . You get the fast update
rate of basic a n alog and the h ighest wr iti n g rate availa b le
{6 cmlns wit h t h e 11 302A ; 4 cmlns with t h e 2467Β and
[tie 7104) . Wit h suc h fast wr iting rates, single-s hat
events can be cap t u red up to eac h scope's full bandwidth
on an extrem ely sh a r p display .

Br ightEye 'IDCS

	

The CCD-based DCS02 digitizing camera s ystem,
mounted oil the front of α Brig h t E yeTM analog scope ,
utilizes scan conv er sion tech n ology to pro v i d e bot h
analog and d igital tech nologies . Α signal can be w ritte n
ver y fast on an microc h annel plate (MCP) CR T, and l h en
scanned an d digitized by t h e CCD camera at α muc h
slower rate . Th e result is ve ry high vertical ιesοΙιι t ίοιι ,
hig h oversamp ling, pl us t h e a u tom atic measu r em ents .
waveform processing, and hard copy features made
possible wit h digital sto rage .

Comb in i n g Technologies

Many Tektronix oscillosco p es use α combination of t h e tec hnolog i es d esc r i b ed above . One
example is Tek 's low-cost 2200 Se r ies wh ic h combines Analog PLUS Di gital technolo-
gies . You benefit f r om simplified set up In analog mode PLUS Te k 's p owerful d igital made
gives you α visible e dge in meas ur ement confidence .
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STEP 4:
SELECT Α SCOPE
BASED ON SPECS AND
FEATURES
Now YO ιι ' re read y Γα evaluate ίι i-

d ί vi dual scopes base d on how well
t h eir specifications and feat ures fit
yo u r ap p l ication . This sect ion will
h el p you relate yo ur signal c h arac-
te r ist έ cs from Ste p 1 to spec ifica-
tions and featur es use d to desc r ibe
oscilloscopes .

Specs an d Features
Chec k list
J Bandwidth & Rise Time
j Sampling Rate
L) Horizontal Resolution

& Record Length
υ Horizontal Magnification
α Update Rate
α Visual Wr iting Rate
α Dual Time Base
α Vertical Sen siti vity
α Vertical Accuracy an d

Resolution
α Trigge ring Capabilities
α Pretrigge r Viewing

Key Sp ec ifications & Feat u r es

	

Selection Consideratio n s

Bandwidth & R ise Time

	

These a re the key character ί stics to c ο ns ί d e r when c h nos ί ng any
oscilloscope, o r pr o be. App ro pr iate ratings e nsure t h at you r
scope will accurately rep ro duce the range and type of signals
you measu r e with th e acc uracy you need . Th e c h art below
describes th e relations h ip between your signal bandwidth and
the desi red bandwidth of yo ur oscilloscope . For examp le, it you
h ave α 100 MHz signal and are using α 100 MHz usc ί lloscope
[or any su ch com bi n ation producing α 1 :1 ratin] t he resultant
d ί s ρΙayed wavefo rm ωίΙΙ have 4096 e rr o r (see Fi gure 4) . As α
rule, select α sco p e wit h α ba ndw idt h thr ee to five times g reate r
than th e hig hest f r egυency you ex pect tomeas ure . Α 5 :1 ratio
g i ves yo u α r ise ti m e uι eas ur en ι ent w ith less than 2% error .

Sampling Rate

	

When choosing α d igital scope youmust consider bot h t h e
necessary bandwidt h , as described above, and the appropriate
sample rate . For single-s h at acqu isition, your signal must be
sam pled of gr eater than twice the f requency o f its hig hest
freq uency component . Wh i l e fo r repetitive signals αmuc h lower
sample rate can b e used . 5ο, for d ί g ίίαΙ sco pes t h e re are two
cr itical specifications . Ban dwidth is related to the sco p es analog
f r ont e nd and is specified in hertz . And , sam ple rate, wh ic h is
related to [tie digi έ izi r ig p r ocess and is specified if) SaITIP18S Per
second .

Horizontal Resolution &

	

These two sper, ί fi r at ί nns a r e ίmρπ r1 αη t when rhoosing digital
R eco rd Length

	

instruments . Α cont r ib u tion to horizontal resol u tion is th e
nυm be r of po ints t h at

	

can be d1splayed οη sc r een - themore
points, t h e better t h e resol u tion . Recor d length can be
exp r essed as time w in dow divi d e d by time resolution . Many
Te kt ronix d igital instr uments offe r selecta b le record lengt h s .
Th e 05Α600 Se r ies Digitizi n g Signal Analyze rs, fo r exam p le,
provides user-selectable reco rd lengt h s from 512 to 32,000
points-

Horizontal Magnification

	

Many inst ruments offer some means of ho r izontally magnifying
wavefo rm s οη t h e screen, α υ set υΙ feature when yo u	want to see

αο

	

details t hat occur ve r y close together . For exam ple, the 110[}0
_ .

	

Series digital instruments inclu d e pan and zoom feat u res that let
yo u see th e details of you r signal .

20 Up date Rate

	

The rate α [ wh ich α scope will get ready fa r α t r iggered event
1s

	

afte r an acq uisition is com p lete . Analog scopes p rovide
ext r emely fast u pdate rates, because only α beam ret r ace and

ω

	

,~

	

trigger rearm ar e requi r ed . T h is hap p ens thousands of times
faster [hαπ t rα nsfe rr ing data in to and-

	

out of memory, α5 req u i r e d
in d igitizing instruments. A dvance d Tek d igital i n struments
su c h as th e SSA600 Se r ies, however, u p date the d ί s ρ lay so fast
t hat th ey have the loo k	and feel of real ti m e απαΙοg systems.

Φ 4

Vis u al Writing Rate

	

The amount of time req u ire d to swee p α beam ac r oss th e screen
-th e νί s υαΙ ω r iting rate - var ies ωί dely among manufactu rers .

2

	

Be su re th at the analog sco pe yo u select has t h e wr iting rate
necessary to ca pt ι ire the s ίg παΙ you want to see .

1 .5
Dual Ti m e Base

	

When α scop e is equipped wit h d elayed sweep , yo u can ma ke
,115. 1 P71

	

3:1

	

5 :1

	

7:1

	

more

	

accurate t ίmi r ig measu rements . Tek tr on ίχ offers delayed

Ratio of Rise Times

	

sweep in dual time b ase i n st r uments li ke t h e 11000, 2400 and

Figure 4. Relates the % Error incu r-

	

2200 Se ries . These ίη struments provide at Ι of th e measu r eFiler ιt

redgiven the ratio of the signa l 's rise

	

ca p abi Ι it έ es of si n gle ti m e base ί n st r ume ιιts pl u s cαπνeι1 ί e η [

tim e to the instrument's rise time.

	

com p o τ isons of α portion of α signal at two differ ent swee p
spee d s, j itte r -f ree ί r ίgge r ing of delayed sweeps, and Σίm ίηΥ
measur ement accu r acy of 1 . Ω% o r bette r .



Key Specifications & Features

	

Selectlon Considerations

Vertical Sensitivity

	

It's importantthat t h e scop e yo u ch oose has sufficient
voltsld έ v range to d is p lay the signals you u leasure, la r ge o r
small . Bu t be awa r e that sensitivity an d bandwi d th can b e
trade-offs . Hig her ban dwidt h lets you r apt ure high fre qu ency
signals, and sometimes unwanted h ig h f re q uency noise .
T hat's wh y many h ig h e r-sensitivity scopes p r ovi d e bandwidth -
limiting contr ols fo r sh owing cleane r low-level signals at
mode rate f r e quencics.

Vertical Accuracy &

	

Accuracy, resolution an d th e d iffe rence between th e two ar e
Vertical Resol u tion

	

im porta nt concepts to unde rstand , es p ecially when you ar e
selecti n g α d igita l scope . Accuracy and resolution are no[
synonymous. Res οΙυΙίοπ dete rrτ li rles your abi Ι i[y to see fine
detail o r smα 11 changes ίπ ιneas υr eme η is, wh ile accu racy
indicates t he deg r ee to wh ic h yo u r measurement
conform s to α t ru e and accepted standard value .
Resol u tion will g reat l y impact t h e accu racy of you r
acq u isitions .
Generally, settling for less t h an 8 bits of resolutio n is
not ad visable . wh ile more t han 14 bits is pro b a b ly
ove rk ill if t he instr ument's accu racy is 1% (see F igu re
5). All ΙΜ rαπέχ digital inst rum ents have α minimum
of 8 bits of resolution . z

	

One 5
Tr igge r ing Capab i lity

	

The tr igge r ing flexib ility you c h oose (;an ι nake your

	

ά

	

Division

	

10
job su b stantially easie τ and enhance your

	

5

	

' 5
meas urerτle r l l confi dence . Te kt r onix inst ru ments offe r	7

	

21)

α number of t r igge r ing featu res t h at fit α wi d e range of

	

s

	

s bit

	

25

	

8 bit
applications . T h ese incl ud e :

Auto λevel triggering to r vi r tually " h α nds-off"

	

Κgυrρ 5 . Th e level ofdeta il α va άln hle using σ scope

tr igge r ing-

	

w ith 6-bit reso lu tio n is shown in the close-up on the left.

Peak - toροαk auto triggering f ο r g ιι ic k , co n-

	

By ε°mραris°η , α scope w i th 8-hit

	

resolution lets you see

ve r l ί en[ In gger ing wit h automatic. level limits .

	

more wavefurm deta ils (right) .

Verticalmode triggeringfo r sim u ltaneo u s, stab le
viewing of tw o o r more signals u n r elated in time .
Single-sweep operation f α r a p plicatio n s such as b aby-
sitting α transient p ulse and fo r CR T ph otog raphy .
Television (vλdev) triggering fo r tr iggering οπ eit her TV
lines o r fiel d s α [ any swee p speed .
Nighand low frequency reject couplingfor stable
t r igge r ing on noisy signals .
Boolean triggering, offe r ed on t h e most advanced
instr u ments, for qu alifying α trigge r based on use r selected
levels of two in d ep endent trigger oi r c u its.
Time, level, and event qualified triggering fo r
ca p t uring any signal that is too high . too low, too wide, too
παrτοω , tai SO On, too late, 111iSS Ι rlg, 0 1 exlrα .

P τetrigge r Viewing

	

Pr et r έgge r viewing is stan da rd to most Te kt r o n ix digital
scopes ; however t h e amount of time viewed befo re t he tr igge r
may va ry and could be im p ortant in you r app lication . In most
cases, at least 1/8, 112, o r 7Ι8 ofα reco rd can be disp layed
prior to t he tr igger point . Te ktronix offers instruments t h at can
vary t he trigge r p oint th ro u g h out t h e enti r e reco r d .

υ3L1LLυ3 [.υrP1 ΚΡΙΡ~ΑΑΜ! ν LΕ



OSCILLOSCOPE REFERENCE

STEP 4 CONTINUED:
SELECT Α SCOPE
BAS ED ON SPECS AND
FEATURES

Specs and Features
Checklist Continued
.-Ι Glitch Capture

Autom atic Setup
:1 Store/Recall
α On-Board Counter-Time r/

DΜΜ
α On-Board Waveform

P rocessing

STEP 5:
SELECTING Α PROBE

Probe Requirements
Checklist
" Probe Type

α H igh Impedance
* Low-Loading FLT
α N igh Voltage
α Current
ο D ifferential
υ Others Available

36

Key Specifications & Features

	

Selection Considerations

Glitches by nature are ran d om events which are short and fast
rel ative to the signal yo u need to see . The sαr πρΙίη g nature of
digital scopes makes it possible to miss glitches between samples .
Glitch capture f u nctions in Tektronix p ortable and benchta μ
instruments ensure that instabilities an d t ransients d on't escape
your notice .

Auto ι natic Setup

	

With an automatic setup feature, α single button can control the
entire front panel and optimize settings to acquire and d isplay α
signal .

	

Tektronix instruments with 11h is feature automatica l ly
calculate

	

and set the ρrαρο r sweep speed, vertical d eflact ίο n, trigger
leve l , pas ί t ίοπ , and ί ntensity required to

	

produce α useable on-
screen display .
Automati c setup is especially u seful far troubleshooting - you don't

. .

	

need to readjust front- ραπ e Ι controls for every ac q uisition.
Store/Recall

	

For αρρΙέ cαt ίοη s requiring repetiti ve or pre-established
m eas υ remerits . some Τektr απίχ scopes provide α Store/Recall
feature that sets

	

you save ifon t-ραπe Ι Set ιιps fur later recall .

	

For
example, you can ανοί d resetting front-panel co ntro Ι s every ( ί me
you measure α test rου t ίπe that ί s performe d repeatedly throughout
the day .

ε Bow

	

ο ε ;l ετ

	

;;, Some scopes feature α counter-timer integrated into their vertical,
horiτ ontal , and triggering systems . Α d igital voltmeter o r
multέ meter (DVΜ or DΜΜ ) m ay also b e b uilt-in .
Integrate d counter-l ί nners, as in the 11302Α , 2400 Series, and
2247Α let you make measurements such as frequency, p e r io d ,
width, r ise/fall time and proραg α ! ίοη delay at the touch of α b υtt οη ,
while viewing the signal you are measuring .

On- Βοατ d Wave larm Calculations

	

Som e scopes provi de on-board wavefarrn processing capabilities
that allow sophisticated waveform calculations. The waveform
calculations included with the 11000 Series digital instruments, for
example, include d ifferentiation, integration, interpolation,
smoothing, averaging, envelope, sq uare root, and logarit hm . The
2400 Series Digitizing Osci Ι loscopas provide envelope made,
signal averaging ; an d stan d ar d waveform math. The new DSΑ 600
Series Digitizing Signal Analyzers also includes d ej ί tler, fast Fourier
t ransform, and Act an Delta functions .
Οπ -board ρ rocess ίη g capabi ίί ty reduces t h e nee d Σπ r external
ρ rocessing, and allows you to see waveform ma ηίρυΙα t ίαη s ίη real
time .

Your p robe is the cr itical p ath to your scope . It's not

	

Furthermore, improperly compensated probes can
just α wire - it's α transmission Ιίπe . Its purpose is to

	

distort the waveforms you see on the screen of your
pass all the frequency components of the signal to the

	

scope . Failing to compensate your probe to its
scope .

	

input channel can cause up to 85 percent error in
When α p robe touches α circuit it becomes α part of

	

measurements .
that circuit, and the effects of i Γ s loading capacitance and

	

Tektronix afters the most complete Ιίπ e of high-per-
resistance must be taken Into account . Using the r ight

	

formance ρrohas available, ίncΙ udirig : h ί gh- ί mpecan ce,
p robe is just as important as using the r ight scope for the

	

low-load ing FET probes, high-voltage probes, current
j ab . Α p robe that is not d esigned to meet the require-

	

probes, and differential probes . Optional p rob e cable
ments of your application can erod e signal fide l ity at the

	

lengths allow you to easily reach the DUT from your
probe tip and negate your investment in h igh-perform-

	

measurement instrument,
ante signal acquisition instrumentation .
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11000 SER IES
Th e Te ktronix 11040-Ser ies is α new generation of

	

The Digitizing Signal Analyzer (D5Α) Se r ies
anal ysis tools t h at alter s yo ur fυ ndamental ex ρ ectati οns

	

incor ρ orates α de d icated digi[αΙ signal processor (DS P)
of an oscilloscope . Most revolutionary is the sim p l ι fica-

	

mak ίη g ί tthe most ροωerf υΙ inst r umant in t h e 11000
tion and automation of t h e e n ti r e measurement an d	Se ries . t h e powe r of this new class of inst rum ent is two-
analysis process . Accu racy, h ig h se n sitivity . ban d wi d th ,

	

fold : it provides th e fastest an d most accu rate real-time
filte r ing, offset, and over dr ive recovery are provide d by α

	

digitizer, and it pr ovides signal pr ocessing ca p ab ility
well-planned instrume n t family having plug- ίπ ve rsatility

	

previously fo u nd only in la rge compu te r systems . T h e
and perfo rmance, M ulti-processor a r chitect ur e a llows fo r

	

dedicate d DS? allows simultaneo u s real-time FF T and
simultaneous display of up to eig h t waveto rm s and up to

	

time dom ain d is p lay, fast averaging at 180 wavef ο rmsl
six dynamic, "live" measurement rea d o u ts . The

	

second, sig nal d ej itte r , and much mo re .
automation needs of scientific and production envi ran-

	

The Communications Signal Analyzer (CSA) Se ries
m e τι ts a re easily met by integ rating th ese instruments

	

offers signal analysis and t h e powe rf u l measurement
into α measurement system throug h RS-232-C o r GΡΙΒ

	

capabilities requi red to analyze high-speed digital,
i n terfaces .

	

communication signals . Featu res of t h e CSA803 inclu d e
histog r am s, mas k testi n g, and α colo r -g r a d ed d isplay ;
allowing you to perform accu r ate measuremen ts suc h as
j itte r , noise, and p h ase .

1 Ι"

	

Ι 1

	

11300 Ι

	

1

	

1240 Ι

	

1

	

11800 Ι 1

	

CIA

	

Ι Ι

	

11SA
Series Se ries Series seri es Se ries se ries
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r

	

Random

	

11400

	

The DSΑ 600 Series uses t h e Tek tronix T r ίSta r Digital
E quivalent Time

	

Signal P r ocesso r (D5 Ρ ), Th ese processors provide
500 MHz

	

j

	

Sequential

	

GSA 803,

	

unsu rpasse d signal acq u isition and analysis . T h is not
Sampling

	

11800

	

only yiel d s ve ry fast waveform up date rates, bυΙ also
_

	

provi d es t h e power to define and d isplay, at "live" speed s
Real Time

	

DSΑ 600

	

new waveform s base d on comp lex mat h ematical
B r ight Eye ~ κ

	

11302Α1

	

relationsh ips to ot her waveforms. Nowhere else will you
Απα l ο /DCS

	

DCS

	

find th is power and flexibility .

V,

	

Random

	

11400,

	

The GSA 803 offers h ίstograms

	

and mask test 1 η g to

Equivalent Time

	

11400Α

	

sp ecifically perfo rm the meas ur ements on signals t hat a re
typical in c οπιιπυηίcα t ίοπ αρρΙί cαt ίοη s . H i stog rams are

Br ig ht E ye Tv.

	

11302Α

	

powerfu l meas ur eme n t tools for [Treasuring jitter and
Analog

	

noise . Mask testing Is α very beneficial tool in ATE
Single-S hot

	

?1 GHz

	

J

	

Real Time

	

DSΑ 600

	

applicatio n s fo r meas ur i n g noise ma r g i n arid j itte r
tolerance-

!9 500 MHz

	

ι

	

Real Time

	

DSΑ 600

	

DIGITAL SIG NAL PROC ESSING
J

	

Brigh t Eye Τπe

	

] i302~1

	

The 11000 Se r ies p rovides capability far beyon d t he
ΑπαΙαg/DGS

	

DC5

	

_

	

basic fou r math functions of +, -, χ . an d +, i! also

Β η hte e ΤΝτ

	

11302Α

	

provi d es mo re comp lex wavefo rm pr ocessi n g suc h as
g

	

y

	

d ifferentiatio n ; integration, sq uare root, logarit hm s, andAnalog

	

more . In all, mo r e th an 10 diffe rent signal p r ocessing
options a re available . T h e DSΑ 600 Series with Its T r !Sla r
Digital 5ignαl Ρ rocesso r p r ovides 14 d ifferent opt έηπ s:

ACCURACY

	

includ i n g ave raging at 180 wavefo rm s pe r second, signal
Measu r ement acc u racy sets t h e 11000 Se r ies a p a r t

	

dej ί tte r , real-time FF T, and single-shot smoothing.
fr om all uth e r oscillosco p es . The analog f r ont end is t he

	

The α rc h i feclu r e has the power to d ίsρΙαy th ese def ί ned
most advanced in

	

any osci ΙΙο sc ο pe-dig ί tal or aria Ιog .

	

waveforms ίη real ti meandmake meas ur em ents di rectly
Th e plug-in amp lifie rs are built to mai n tain signal

	

on the complex wavefo r ms .
integ rity over α w i de dynamic range . 7 lie 11000 Se r ies

	

AUTO MATIONd elive rs accu racy across wi d ely varying con d itions of
signals an d settings : you don't h ave to wo rry abo ut

	

Eac h 11000-Ser ies Oscillosco p e p r ovi d es bot h
w h ethe r yo u ' r e view ing your signal or seeing t he

	

RS-232-C απ d ΙΕΕΕ Standard 488 interfaces . Th e 11000
osc ί llosr o p e's amplifie r αιιυ rπαΙίes .

	

Series p r ovides !deal s,1 υ tί 0 π s bυ [iι far low-cost
The Enhanced Acc uracy feature of t he

	

benc h to p automation and for rackmo u nt prod u ction
11000 Se r ies μ rovi d as wo r ry-f ree

	

and effo r tless

	

applications .
automatic internal calibr ation of the instrument . The

	

Tektronix offer s several comp atible softwa re pack ages
instruments continually monitor th emselves for	to suppo r t t h e 11000 Se r ies in scientific and produ ction

--

	

accuracy .

	

app lications . Scientists will fi n d th at t he series is
sup por te d by many of the most p opu lar cont r ollers and

FLEXIBILITY AND POWER

	

softwa re p ackages . Template softwa refrom Tektronix
Th e 11000 Series co ntinues the plug-in versatility

	

supports bot h p rocess and pro duction environments .
of the Te k t ronix 7000 Se r ies . F ive plug-in amplifi e r s,

	

HARD CO PY SUPPORTsix sam p li ng heads, an d α va riety of pr obes a re
c urr ently availa b le to tailo r α signal conditioni ng

	

You can also print date and tim e stamped co p ies of th e
~00001

	

Ι

	

;

	

screen α[ t h e push οΣ α button or α b u s comman d υ s ίη,so υt ιαπ to yo ur measurem en t needs

	

9

measurement flexibility αε ~d ένπρναν ed acc u racy Race rd,
Signal Tyke

	

Bandw i d th

	

Storage

	

Instrument

	

Instrument(s)

	

lengths (up to 321[ p oints) can be specifie d sepa r ately for
toMeasure

	

Cap ab il i ty Technology

	

main waveforms an d window wavefo rms, α 5 the
αρμΙί c α tίαπ d ictates . Two ωΙπ dοωs αΙΙοω you to view and

Repetitive

	

? 1 GHz

	

J

	

Sequential

	

CSΑ 803,

	

measure tw o se p a r ate eve n ts at fast swee p speed,
5αm p iing

	

Τ 1800

	

Improving the accu r acy of measu r em e n ts of [ hose events.
J

	

Real Time

	

QSA δ00

	

The 11000-Se r ies a r chitectu re uses three 16-b i t
ντι icνανα cessανη d dd ίt ί fF

	

5 α

	

α

	

οπα processor s as needed .

Λutomatie Measurements
using the 11403 Digitizing
Oscilloscope .

Signal Characteristics vs ι

	

o recn v ery,f the 11000-Series am p lifiers and p r obes .T r ue
dual time bases let you view p u r tions of α wavefo rm at

USA/0S' Technology

	

mιι c h h igfrer resol u tion

	

than the mai n t race . Th is p rovi d es

Wheth e r if is mu l f i-channel (up to 135], 50-Ω11-

	

Tektronix colo r printers. Te ktr onix HC 1f}0 p latte r , Epson
M

	

HPil i n pu ts, differ ential, high bandw idth o r optical,

	

pr inte r s, Cent ronics pr inters,

	

Inkjet/Lase rj et p rinters,
t h e 11000-Ser ία 5 of oscilloscopes offer mar e

	

or HPGL platte rs .
ve rsatility t han any oth e r oscilloscope- No ot he r

	

Hard copy sup port fo r t he 11 302A is ρ r ovided by t he
osc ίΙΙ oscope

	

can provide t he ρ arfο rmαncc, acc u racy,

	

Digitizing Cam e ra Systems (DCS) .
sensitivi Γy, bandwi dt h , ii lter ing, oft set, or ove rd r ive



11000 SER I ES SELECTION GUIDE

Maximum +f

	

sample

	

Maximum

	

Vert ical

Instrument

	

Bandwidth

	

of Channels

	

Rate

	

Record

	

Resolution

	

Technology

Length

GSA 601

	

1 GHz

	

12

	

1 GS!s

	

20 Κ

	

8 bits

	

Real Time

OSA 602

	

1 GΗα

	

12

	

2 GSis

	

32 Κ

	

8 Bits

	

Real Time

CSA803.11802

	

20 GHz

	

4

	

200 ΚS/s

	

5 i(

	

8 hits

	

Sequential
Equivalent Time

11801

	

20 GHz

	

136

	

200 K5/'s

	

5 Κ

	

8 bits

	

sequential
_

	

Equivalent Time

11400

	

1 GHz

	

12

	

20 MSJs

	

10K

	

10 bits

	

Random
__

	

Equivalent Time

11302λ

	

500 ΜΙί 7

	

8

	

100 GS/s

	

512

	

8 bits

	

Brigh t Eye
ιν1GC5 ιν!GG5 vi.-©C5 ΑηαΙο g

11201A

	

400 MHz

	

4

	

20 Μ SIs

	

10K

	

9 bits

	

Random
Equivalent Time

MEASUREMENT SYSTEM

	

ΑTOUC H OF POWER
No measurement system on any ot h e r oscilloscope

	

Large displays, touch sc reen control , pop-up menus,

comp a r es w ith the powe r and f lexibility of [lie 11000

	

and bui l t-in intelligence combine to ma ke ope rating th e
Se ries . Key capabilities offεr ed bythese αscilloscope5

	

11000 Series simp le . Menu options are limite d to two

ar e :

	

levels, so that you can perform any operation with α
"

	

Up [ ο 28 p re-define d meas urements are avai lab le

	

m inimu¬τι of to uches . And , similar operations are
" Up [ ο six measurements can be d is p layed	grouped together .

simultaneously and up dated contin u o u sly

	

Operato rs of t h e 11000 Ser ies needno [ be conver sant
" Six d ifferen[ measu rements can be d eti ηed for each	wit h t ια d ί tίοπαΙ oscil loscopes, and th eir myriad of knobs

waveform

	

and buttons, to quic k ly learn and beco rne μ rυd υ ct ένα with

" The measurement region can be specified

	

the 11000-Se ries instr uments . Often, ac hieving α stable
" Μ e αs υ fe ιη eηΓ annotation s h ows whe r e the measure-

	

d isplay of α signal sim p ly means connecting the probemerit
is being made

	

and tou c h ing t h e Au toset button .
" Μ e αs υ fe ιη e π [ trac k ing follows topline and baseline as

	

Basic oscilloscope o p e r ations wh ich are often used
the signal changes

	

(ve rtical size and position, horizontal size and position,

" Μeasu reme ιι t stall stics p r ovi de α ροωerfιιΙ analysis

	

t rigge r level an d hol d on, and dual time base cont r ol) are
tool

	

available as ίcons on th e screen- Touching one of these
Fou r cur so r n1υd es μ r ον ide themost flex έ ble method

	

icons assigns th e kn obs to t h ose f u nctions . Si n ce vertical
of measu ring AV and fit . In additio n to horizontal and

	

size and position controls are normally used togeth er,
vertical ba r c urso r s, the 110110 Series offers do[ and split

	

they are both available α [ the same time using the two
dot cu rsor s whic h t r ack one or two waveforms .

	

f ron t- μαπeΙ knobs . So, th e re is no need to continually

select α button to redefine α knob between ve rtical size
arid positio n , as is [lie case w ith α single-knob i ιι sli u -
ment.

Window Timebase

lip to Six
Simultaneous-
Measu rer ι lents

GENERAL INFGRIVIATIGN MEW=

Knob, Assigned to
Window
Size and Position

Powerfrs2 measurementfunetions of the 11000 Series .

A Technology for Every
Application

DSΑ 600 Series

"

	

Provi ding real-time dlgiiaing at 2Gs's,
the DYgili τ ing

	

Signal Analyzers are
the

newest and most powerf u l memb ers of
the 11000 Se r ies- T h ese instru ments
contain α ded icated digbι signal
processor that processes waveforms
at unprecedented speeds .

"

	

The DSΑ offe rs real-time FFT, signal
doj itter, last averag;ng at more than
180 waveform s per second. and mare-
Fa r the h ighest level of performance in
single-s hot Acqu isition and signal
processing, the υ&Α-Sans provi des
the measurement solution .

CSA 803
"

	

The GSA 803 Communications Signal
Analyzer u ses se qu ential sam pling for
viewing communication signals u p to
20 GΗτ .

"

	

Histogram, mask
testing

.
and

α color
graded dis play are incl ud e d to fa r m an
ideal tool fσι analyzing eye diagr ams .

11800 Series
"

	

The λ 1800-Series uses Segυenfial
Equ ivale η t-Tεme sa mp lin g techno l ogy
!ο achieve bandwidt h s of up to
20 GΗτ . Sampling head modu larity
prov ides a variety of acquisition
m ethods includi rιg TQ R , o p tical
coupling. loopt hrσ ug h sampling . low-
noise sampling, and trigger ing .

"

	

Upto 138 channels of acqu isiτ ron and
TD R measurern6nts can be achieved
with an 118(11 . T he 11800 Series
provides the h ig h est timing resol ution
and measurement r e peatability of any
of th e 11000 series .

11400 Series/11201A
"

	

Th e 1 t400-Series Dig θixing
Oscilloscopes use R andom equivalent-
time sampi ng technology to digitize
and display rep etitive signals with up 1ο
14-bit resolution and 1 %-vertical
acc uracy .

"

	

Th e high update r ate of the 11400
Series provides th e throu ghput needed
for challenging ATE applications-
Contin u o usly updated m eas ure m ents
and statistics pr ov i de the confi dence
requi red i n automated test
environments.

11302Α
"

	

Combining Telitronix's proprietary
micro-channel pate Bright!Eya-nt'M PC
CRT, t h in fast u p d ate rate at an analog
oscilloscope, and an integral 150 MHz .
10-digil οaunte r -tim eι, t h e 500 MHz
11302Α lots you see otherwise
invisible events and meas u re
otherwise unknown qu antides-
proving again hour ind is pensab le
analog technology remains for many
applications .
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ι

	

F Ι

	

DIGITIZING SIGNALANALYZERSι

	

Ι

NEW
DSA 601/DSA 6 02

igltizing Signa l
Analyzers contai n

powerful internal d igital
signal processors that
can process digitized
signals up #ο 180 tim es
pe r second.
" 2-GSamplesls Sampling Rate
" 8-Bit Vertical Resolution
" 196 Vertical Accuracy at the
Ρrοhα Tip

" 1-G& System Bandwidth
+ 12 Channels ofAcquisition,
Display of δ Waveforms

" Up to 4 Channels of
Concurrent Single-Shot
Capability

" Time, Event, Level, and
Boolean Qualflied Triggering

" 2-πs Gitεh Capture

GPI B
IEEE-408

40

" 71τ e DSA fiΠ [/ΩSΑ 602
comply with IEEE Standard
488. 7-7987, R5-232C and
Te k tro nix Standard Codes and
Fπrααtε.

DSA 601/DSA 602 DIGITIZING

	

point math operations, FFΣ magnitude and ph ase
SIGNAL ANALYZ E R S

	

c οιrηρυ l αti οη s, Act on Delta, and sig n al dejitter . Advanced
With standard wa veform acquisition feat ures suc h as α

	

wavefo rm calculations s ιιch as a r ea and ene r gy ; eleven
samp ling r ate of up to 2 GS/s, α bandw i d th of 1 GN z, arid

	

αm ίπ g Measurements,
measurements,

including ng
gain and

delay
reco r d Ι ength s se Ι ec l a b le υμ to

	

32K ροίπt5, th e DSA 601

	

and Ιίνυ
updating

οf ωαν e, ίπm ιι d ίιι g

	

αίπ απd true ~Μ5 ;
and DSA 602 Digitizing Signal An alyzers surpass any

	

and live

	

ρα ft wavefo r

	

pa r ernese rs are also
othe r digitizing acquisition system available . Add to th is

	

included as p art of t h e DSA 600-Series pr ocessi ng
α mu ltiple-microp r ocesso r cont rol platform and α

	

pack age .
dedicated TriStar Digital Signal Processo r (DSΡ) an d you

	

Dedicated digital signal processing provides
get waveform p r ocessing an d analysis capabilities In real

	

acquisition enhancement functions s u ch as a ver aging and
time, th at previously req ui r ed "offline" pr ocessi n g by an

	

smoothing to selectively remove noise f rom t h e display.
ee

that
compute r .

	

Far examp le, ave raging rates of up to 180 wavefo rrnsl
Ε r na l

computer .
with T h r ee plug-in compartments and tr u e

	

second fo r repetitive integer waveforms and up to 90
dual time bases, the DSA 600 Se r ies can ac q ui re signals

	

are.
possible .

can d for r epetitive floating point wavefo r ms
f r om up to 12 in p ut c h annels

	

any combination of t hese

	

are
12 c hanne l s can d is p lay 8 waveform s on-screen

	

FFT (FAST FΟURIER TRANSFORM)s έmu Ι taneo υ s Ι y . Ιπ add iti αη , true d ual t ίme hoses perm ί t

	

If you nee d to e χαm ίηα t h e f requency spect rum of αsim u ltaneo u s, single-sh ot captu r e and d is p lay of α main

	

wavefo rm, th e FF T function p rovi d es α means to auto-record and up to two window record s fo r eac h ch annel .

	

mat i callγ transfo rm time- domain d ata into f requency-The eig h t-color d isp lay eases compa r ison of wavefo rms

	

do-main data fo r spectr al analysis .and pa rameters ίη t h e ma ίη and ωίη dοω ar eas .

	

Bot h time-domain and f req u en cy-d οmαίπ ve rsions ofSe lectahle triggering ca p ab ίΙίtias of the DSA 6{10

	

the same signal can be simultaneously displayed "live"Se ries inclu d e basic and extende d tr igge r i n g functions- In

	

on t h e screen (see Figu r e 1)- T h e FFT fu nction ist h e DSA 600 Se r ies, basic triggering simply initiates

	

available for binary reco r d le ngths t ram 512 to 16Κmain and win dow record acquisition . Extended t rigge ring

	

points . T h e information in th e f re q uency domain can befunctions i n cl ud e time, eve n t, level . and Boolean

	

expan d ed to provide α c l ose r look at magnit u de andqualified tr igge r ing-
p hase μΙυ ts .

ACT ON DELTA (PASS/FAI L TESTING)
Th e Act on Delta function d etects w h en α user-

specified n umbe r of p oints on α selected waveform fall
o u tsi d e t h e bounds of α refe rence waveform tem p late, and
executes οπ e o r mo re of f ί ve use r- d ef ίned act ίοπ s ω h απ
t h is eve n t occ urs . T h ese actio n s are save, re p eat, chime,
S RO ove r IEEE-488, and ha r dcopy . T h e A ct on Delta
function is au tomatic, so an o p erator nee d not be pr esent
to d efect and act on an event-

T h e template waveform may be α d isplayed or
store d -envelo p e wavefor m- The stored-envelope wave-
fo rm may be externally generate d wit h an app ro p riate
softwa r e pack age, such as t h e Te kt r o n ix Tem p late
Waveform Pr ocessing P r og ram .

DEXTER
,

	

The Dej ί tte r f υπ ct έοπ reduces th e effect of t ίme j ifter
ca u sed by α noisy input signal ; o r it may be u sed to
stabilize t r igger hoλ doff by time . When used in con ju nc
tion wit h signal averaging, the Dejitte r function maintains
high fr e qu ency components that wou l d oth erw ise h e
"ave raged away", r9s ιιέ [ing in α better pr ese rved signal .

THE US ER INTERFACE
---- -------------

	

ω

	

Th ese com p rehe n sive analysis functions, p l u s virt u ally
all of t h e manual contr ols of th e Instrument -including

ADVANCED WAVEFO RM PROCESSING

	

plug-ins and probes - α re accessible thr oug h α

	

minimum
T h e ded icated TriSta r DSP pr ovi d es waveform capture,

	

of front panel b u ttons, two user -definable control knobs,
pr ocessing, and a n alysis feat ures t h at place t h e

	

an d an easy-lo-ope rate, eig h t-cοΙο r, to u ch-sc reen
DSA 600-Se r ies Digitizing Signal Analyzers in α class of

	

inte r face . O p erator menus are ρ r esented οπ t h e screen ίη
c h oir own . Optimized fo r analysis of h ig h -speed,

	

an intu itive fo r ma[ t h at gu i des you t hroug h Instrument
single-s h ot, o r re petitive signals, th is p ro pr ietary CKS

	

setu p and measurement ac qu isition . Selections are made
pr ocesso r ma k es p ossible compre hensive wavefonin

	

by sim ply touc h ing the d esignated ar eas of t h e CRT .
analysis featu res such as real-time integer and floati n g



Cc ηΙ r οΙ of να dαb Ι e fu nctions, s uch as vertical
sensitivity o r position, time base, t rigger level, d elay
time, and cu rso r position is accomplis hed wit h t he tw o
co ntr o Ι knobs located below t h e screen. Ιπ add it ίοη , αΙΙ
information needed to completely configure the DSΑ 600
Se r ies an d per fo rm d etailed analysis of waυ efo rm s is

	

`
never mo re t h an two men u s dee p .

CO NCURRENT, REAL-TIME ACQUISITION
Two, 8-bit digitizers in the 05Α 601 allow simu l-

ta neous, 500 MS/s, single-s h ot acquisition f rom two
c hannels ; o r , yo u can elect to interleave th e digitizers in
order to obtain α 1 GSIs sample rate f r om one chan nel
(see Figure 2 an p age 42) .

Interleaving can be e n a b led fr om t h e " H orizontal
Desc r iptio n " to u c h -sc reen menu . Wh e n interleaving is
active, t h e inp ut sig n al pat h is inte r nally shar ed between
th e digitize rs . T h e cloc k for eac h digitizer is s k ewed by
one- h alf th e sam p le rate so t h at th e in p ut signal can he
sam pled every nanosecond .

TheDSA 602 has fou r , 8-bit digitize r s capa b le of
500-MS/s, simultaneou s, single-s h ot acquisition from
four ch annels ; 1 GSIs f rom two c hannels ; or, wit h
digitizer i n te r leaving enabled, 2 GSIs from one c han n el
(see Fig ur e 2 on page 42) .
For each channel being acquire d , one main and two

ωίπ dοω records may be acq u i re d (main

	

and window
reco rds in t h e DSA 600 Se r ies ar e similar to main sweep
an d d elayed sweep acqu isitions in analog oscillo-
scopes) . Window records provide en h a n ced detail in
areas of interest on the main wavetorm .

1 GΗτ system ban dwidt h (available with t he 11 Α72
Plug-in) capt ures f re qu ency content up to N y q uist . And
both m ainf rames ar e eq u i p p ed wit h an anti-alias f ί lter to
prevent t he incl usion of h ig h -fre q uency information into
Ιοω-f requency data .

RECORD LENGTH
Reco rd lengt h is selectable from 512 to 32,768

ροίηts, ρ r ονί d ίπ g t h e ab ίΙ ity to cap tu r e and analyze Ισηg,
single-s h ot o r r e pet it ίνe ev ents i n d etail .
T h e DSA 600 Se r ies comes stan d ard wit h mo re t h an

230,000 points of volatile memory wh ich is sh ared
b etween acq u i re d and sto re d wavefα rms . Also stan d a r d
is s u ff ίcient non-volatile memo r y fo r app r oximately te n
setti n gs .

To mak e the most of th e capabilities of t h e DSA 600
Seri es, Opt!on 4C, Νοπ - V olatile RAM , ρ r ov ί d es more
than 450,000 points of sto rage - enough memo ry fo r th e
most demanding applications. NVRAM sto r es w aveform
data when th e instr ument is turned off .

TRIGGERING
T r igger capability with in th e inst ru ment is d ivided into

two general catego r ies : basic t r igge r and extende d
t r igger . (Basic trigge r ing is similar to standard level and
slope trigge r ing in analog oscilloscopes .) Fo r basic
tr igge r operation, TRIGA is associated with th e main
reco rd a n d is referred to as the main t r igge r, w h ile TRIGS
is associated with th e win d ow record(s) and is refe rr ed to
as t h e w i n dow trigger .

I n extende d t r igger operation each t r igge r So ιι rce is
compared to its t rigger level o r t hresh ol d , and ί 5

DIGITIZING SIGNALΑNALYZER~

	

ι ' 1 ι

ι 1 ει

598.10-Z . 8115..
5dk.

-rSada.~_..... . . 2 ., ι ι ,Wzr~

	

-. .Τ' Τδ5ί~6~R `
L's 23,2149 . 12- 3 .928W .ay- -94 .95dB . &,I- 1 .6441,14z

Figure Ι . ΤΙω Τ'riStα r Digital Signal Frοεessvr
allows simulta fτeous display of "live" frequency-
domain data concurren t with the real-time,
time-domain signal.

d etermined to be eithe r α high o r low logic level . You
may then c h oose to combine t h e trigger sou rces w it h
Boolean algebra, qu alify one with α level of th e oth e r
(LEVEL QUAL I F I E D), quali f y one or bat h b y time (TIME
QUAL I F I E D), o r qu alify t h e win dow by an event count
( ΕVΕΝΤ T RIGGERE D), to fo rm the main and wi ndow
t r igge rs . T hese exten de d trigge r ope rations may be used
alone or in combination for ad d ed flexibility in defini n g
t r igge r eve nts .

TIME QUALIFIED TRIGG ER I NG

7 .945ιδ
εε

CONFIGURATIONS
Time-Qu alified Tr iggeri n g ca n be set in one of six

p ossible configu rations :
" T ru e Duration ε Time Inte rval
" T ru e Duration > Time Inte rval
" T ru e D uration Wit hin Time B rac k et
" T ru e D uration Outsi d e Time Brac k et
" Comparison Timing ε Time Interval
" Compa r ison Timing > Time Interval
Time q ualified t rigge r ing p rovi d es t he ca p ability to
trigge r on an d ra p tu re glitches as narrow as 2
nanoseconds,

QUICKSTART TRAI N ING PACKAGE
Quic kStart contains a pp lication examples, and is αComplete and portable tr aining pac k age . It ca n ser ve

several use r s fo r tho roug h self-stu d y or as α quic k , easy
refe rence .

The package comes comp lete with the QuickStaq
board, video, w o rk boo k , boa r d reference, and power
pl u g ; and is incl u ded in th e purc h ase p rice of t h e
inst rum ent .

NEW
ΟSΑ 6011DSA 602
" simultaneous Display of

Time andFrequency
Domains

" Live FFT Magnitude and
Phase Display

" Act 4λ Delta (PasslFail
Testing)

" 32K-Poirιt Record Length
" Labeling of Wareforms/
Settings

" Color Display
" PrinterlPloffer Support
" Fully Programmable via
GPID and RS-232-C

" True Differential Capability



NEW
DSA 601105Α 602
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DIGITIZING SIGNALANALYZERSι ιι

REPETITIVE SINGLE-SHOT ACQUISITION
Re p etitive Single-S h ot Acq uisition lets you automati-

cally capt u re, store, label, and ti [tie arid date stamp α
waveform : re-arm th e trigge r; and then repeat t h is
process up to 918 times . *'

Any numbe r of re p etitions, f rom 1 to 918 ca n be
selected, d e p ending oil t he record length .

T h e maximum repetition rate is 60 waveformsls for α
512-point reco rd lengl h . The re p etition rate is re d uced fo r
longer record length s an d slowe r sample roles-

Coupled wit h the ©5Α 600 Se ries extend ed trigger
ca p abilities, the Repetitive Single-Shot Acquisilioo
featu re is α powerful tool for selectively ca p tu ring
anomalo u s events w ith in repetitive signals . T h is featu re
also ma k es it easy to store acq u ired waveforms for later
examination using [lie Sto red Waveform Scan ca pa b ility .

STORED WAVEFORM SCAN
Sto r e d Wavefo rm Sca n is α featu r e designed to allow

rapid viewing of store d waveforms acq ui red dur ing
R epetitive Single-Shot Acquisition o r Act oil Delta- T h is
feat u r e lets yo u scan thr ough α se q uence of sto re d
wavefo rms, recalling t hem one at α time, arid dis p laying

Single-Shet Αcquisitians -

DSA 601

	

DSA6ατ

S'Η

	

500 Μ5!5
5ιΗ

	

500 Μ5ΓS

	

5 ιΗ

	

500 Μ5+s
5+Η

	

500 ΜS's

	

&+Η

	

5m Μ 5.+',

_91 5ϋ0 Μ5 Γs

Ρ

	

500 Μ5 Γs

5Μ

	

500 ΜS's

	

5Μ

	

500 Μ S Γ,
10S ία

5ιΗ

	

500MS+sIM

	

5 Π1 500 M S+s

5ΓΗ

	

500 Μ 515

5 ΓΗ

	

500 Μ &~

2 Gs ;s sA

	

500 ΜS's

s~i

ZOOMS,,5ιΗ

Figure 2. Digitize r interleavinAΓ allowsfor Ι GS/s maximum sample rate in
the DSA 607 and2GSIs in the DSA 602.

t hem at α user-selectable r ate . T h e scan rate can be set
to any value from 0.1 to 10 waveformsls u sing th e
control knobs on the f ront p anel . It lets yo u ra p idly 'flip
through" α set of wavefo rms to see at a glance how the
acquisitions change wit h time .

Sto red Waveform Scan s ίm ρΙ i fies the p r ocess of
viewing α la r ge set of sto red waveform s . It d is p lays the
waveforms wit hout re qu i ring the recall and deletion of
each one separately . It may also be use d to sear ch for
p a rticula r characteristic waveforms.

COLOR DISPLAY
The ©5Α 600 Ser ies color d is p lay lets you easily dis-

tinguisIi s uper imp osed waveforms an d , If d esi r ed, adjust
t h e color set to s u it you r p a rticula r needs . You can select
up to eig h t colo r s f r om α palette of 4096 . T h e high
resol u tion screen res u lts in α c r isp disp lay fo r viewing
comfor t . Colo r-keye d wavefo rm names ca n be attach ed
to the tr aces to fu rth e r enhance waveform clarity and
documentation .
*' Cpt iαn 4C is required to ob tain the maximum

number ofωα veforms in the Repetit ive Single-
Shot Acquisition mode.

05Α 601

	

ΟSΑ 602
Sampl e Ra te

	

500 MS1s

	

1 GS/s

	

5011) MS/S

	

1 GS/s

	

2 GS/s
Number ο! Channels

	

2

	

1

	

4

	

2

	

1
Time Resn[ιrtlon

	

2 ns

	

1 As

	

2 π s

	

1 ris

	

500 μs

Record Lengt h

	

512 to

	

512 to

	

512 to

	

51210

	

512 ία
1 ϋΚ μί s

	

2υΚ lots

	

1 υΚ pts

	

2ΠΚ pts

	

32 Κ pts



C HARACTERISTICS

	

AC Noise Reject Cou pled : 1 .2 divs from 60 Hz to
10 MHz, i n c r easing to 3 d έv s at max if igge r bandwi dt h .

VERTICAL SYSTEM

	

AC NF Rej ect Coupled -, 0 .5 d ίν f rom 60 Hz to 30 kHz .
AccuracyWith Enhanced Accuracy -51 % fo r an

	

AC Ι F Rej ect Cou pled : 0 .5 d iv f rom 80 kHz to 10 MHz,
8-division signal .

	

increasing τ4 1 div at mαχ tr igge r bandwi d t h .
VerticalResolution-8 bits . β esαΙιιΙίηη

	

can be

	

Holdoff Range- Main reco r d m ίπ : 2 μs o r less ; max :
increased to 14 b its w ith signal ave raging or smoot h ing .

	

500 5 . W i n dow Record min : 35 π s . max . 1000 s .
Equivalent- Time Bandwidth -De τ ermI ned by t he
plug-in use d . See page 63 .

	

WAVEFORM PROCESSING
Wide Dynamic Range-1 mV ldi ν to 10 Vldi ν .

	

Wavelorm Functions -Differ e ιιtiate, integ rate,
interpolate, smooth : ave r age, envelope, sq u a re root,

HORIZONTAL SYSTEM

	

logarit h m, natu ral log, absol u te value, exponential,

Time Bases

	

s ίgπυπ1, and dej itte r .

Sweep Speeds-200 ρ sldi ν [ο 100 sldi ν .

	

Arithmetic Operators-Add , subt ract, mu lti p ly, and

Record duration - 2.04 ns to 1024 s i π 1-2-5

	

d i vi de .

seq u e nce .

	

FFT- Magnitude

	

and phase ; six wi n dow fοιπ ct ίοη 3 ;

Time Base Accuracy - 4005%, -0 .015"k : 0 to noise floor : -δ0 d8 ; -70 dB with ave r aging .

45°C .

	

Act nit Delta -Save, τe ρ cat, ch ime, SIR 0, and
hard co py .

Record Length -DSΑ 601 : 51 2 to 20,480 μt5 (χίη g Ιe
shot] ; 512 to 32,768 ρ [s repetiti v e) ; DSA 502 :512 to
32,768 pts (bot h si n g l e s h ot and repetitive) .
Sampling Rate - DSA 601 :1 GSIs max;
DSA 602 : 2 GS1s on ax .
Afain Record Positioning -Τhe m αίη reco r d is
positioned with res p ect to the main t r igge r point . The
r τ 1 αχίπτυιΤι pretrigger is t h e last p oint in t h e main reco rd .
T h e maxim um p ost trigger is t he fi rst point in the πταί r1
record
Windows -T he main record pl us two ωίπ dοω records
may be ac qu i r e d and d isplaye d . The window retard s may
be d ifferent lengths arid ca n have α different timel d iv th an
t h e mai n record .
WindowRecord Positioning - Τ h e ωίΓ1dοω record s

ιrια y he positioned wit h respect to t h ei r own trigger p oints
on th e main reco r d . Win dow triggers may be delayed
from t h e main t r igger by time or events .
Muiti-Trace Ραη andZoom - ΜυΙ tίρ 1e t races may be
panne d and zoomed si mu ltaneo u sly .
ExtendedPan andZoom -Α t race may be magnified
to 1 pt/div .
Waveforλι Memory - Mo re than 2301( ροίπ ts of
volatile merτl σ r y s h a red between acq uired and store d
wavefofms .
Settings Memory- Nonvolatile meul0 τyfor
αρρ r υχίmale iy len setti ngs.

TRIGGERING SYSTEM
Range-± F ull Screen
Bandwidth -1 GΗε ιηαχ : 500 ΜΗ 7 fair extende d
trigge r ing .
Coupling andSensitivity -
DC Coup led : 0 .4 div from DC to 10 MHz, i n c r easing to
1 div at maximum tr igge r bandw idt h .
DC Noise Re j ect Coupled : 1 .2 d ivs from DC to 10 MHz .
inc reasing to 3 divs at maximum trigge r bandw idth .
DC HI Rej ect Coupled : U-5 divs from DC to 30 kHz .
AC Coupled : 0 .4 div f r om 60 Hz to 10 MHz, inc r easing ίο
1 d !vat maxim um trigge r bandwi d th .

1J1 ίτ1 1 1Z~11 Υ ί1 01 LT L ΥΙ1L 1Ζ1 rΖι-ι.Ι Ζι11-1ι ι. :

	

Ι

	

`

	

Ι Ι

Ι i ιΙ

MEASUREMENT SYSTEM
Amplitude - Μ i n, max, m i d, mean, p- p, gain,

	

and
RMS .
Timing-Rise, fall, w i dt h , delay, main-[o-window
t r igge r time, p e r iod, pr opagation d elay, cross, phase,
and frequency-
Area andEnergy- Αι e α +, area -, and energy .
Cursors -Single o r du al dots, s p l it o r pair ed mode,
horizontal an d ve r tical bars . and measurement-zone
d elinliter s .

CRT AND DISPLAY FEATURES
Standard CRT-10 In . diagonal . colo r , rτlagnelIc
d eflection . Vertical raster-scan orientation .
Reso lution -552 hα r έτοηtαΙ b y 704 ve r tical d is p layed
pixels .

POWER REQU IREMENTS
L ive Voltage Ranges -90 to 132 V RMS;180 to
250 ν RMS.
Line Frequency -481 υ 72 Ηε .
IHaχimum Power Consurι i ption - DSA 601 . 465 W
max, DSΑ 602 : 585 W max .

ENV IRONMENTAL AND SA FETY
Temperature -Ope rating : 0 to +45°C .
Nonoperating : -40 to +75°C
Humidity-0 μe rating arid No 11 υμe r α t ίπ g : Uμ to 95%
relative hum i d ity; u p to +45'C
Altitude, Vibration, Shock, Bench Handling -
Opιer ati rlg Ν rld Ν oilυμ e r ati r lg : ι nee[5 ΜΙL-Τ-288000,

	

Type
ΙΙΙ , Class 5 .
Electromagnetic Compatibility -Reference d to
MIL-STD-4618 . M eets FCC part 15, subpart J . class A .
Meets VD E 087116 .78 fo r Class "Β " .
Safety- L iste d UL 1244 ; 0SA Bu Ι !eti n 5568, Sept .
1973 ; Tektronix self-Cerl ilim f έ on [ υ comply with IFC 348
recommendations .

ORDERING INFORMATION
USA 601 Oigitizing Signal
Analyzer

	

$21,026
Includes :
Tutorial Manual (070-7249-00) :
Use r R efe τence{070-7250- ϋ 0] :
P rυ g ra rτu ιιc r Ref . (Π70-1251-0Π ) ;
Comman d Ref. {07 ο , 7252-00] ;
Service Refe r ence [070-7254-o0y ;
Sub-m Ι niature Ρ ro b eTip-to-8 N C
Adapter ( ρ 13-0195-00] ; Power
Cord, υ .S .,12Π ν (161-0066-00)-
USA 502 Digitizing Signal
Analyzer

	

$28.500
I ncludes : Same as DSA 601 .

INSTRUMENT OPTIONS
Opt. ΙC-Cable Fee dτ h ro ιιg h
co n nectors .

	

+$2 Ο0
Op t.1 R -Rackτ flvυ ! ι t +$800
Op t.3C-Acg υ is kion Μνm α ry
Exte rnal P owe r Input . Provides
ρΙυ g fn r extemat ραωα r to
acq u isition memory .

	

+$150
OptAC - Νοιι -ναΙαt ίΙο ΡΑΜ . A d ds
over 450,000 p oi nts of no n volatile
storage

	

+51,000
Opt25- PEP 301 Inst ru menv
System Controller

	

+$7,995
Uρί. 11 Ρ- Η010ϋ F o u r-Cal or
P lotte r

	

+$965
Ορ t.3Ρ -4693DX Col or Image
Printer

	

+$8,995
See pa gs 67 fa r additional

	

option
info r mation

INTERNATIONAL POWER PL UG
OPTIONS

O p t. Al-AS Available

	

NIC
See page 468 .

WARRAMTY-PL US SERVICE PLAN
OPTIONS

See page 490 .
USA 501 :
O p t.08 -0n-site Prod uct
Installation an d Setup

	

+$475
0pt.Q1 -1-Yea r 0n-Siτ e Service

	

+$630
Opt-02 -2-Yea r On-Sde Service +$2,θ15
O p t.03 -3-Yea r 0 r ι -Site Service +$3,575
Ο SΑ 602 :
Op L O9 -4 η-site P ro d uct
Installation and S6tιιπ

	

+$475
Ορτ.01 -1-Yea r Or)-Site Se rvice

	

.$815
Opt-02 -2-Yea r Οπ-5 ιtc Service +$2,985
0 ρt. ρ3-3-Yea r Or r Site Se τνίεe 44,610

ACC ESSOR I ES
Blank Panel -See p age 67 .
Cables-See page 67 .
H ar d Copy U nits-See page 67 .
Recommen de d Cart -X21 ?S .
Recommen de d Probes-See page 67 .
Recommen de d Software - See pα ge 67 .

PH YSICAL CHARACTERISTICS
Cabinet Rackmou nt

Dimensions mm In . mm in .
Widt h	457 18.0 482 19.0
H eig ht

	

328 12 . 9 311 12.3
Uopt h

	

678 26.7 678 26.7
Weig h t -

	

kg

	

fb

	

kg

	

Ι 5
No?
DSA 101

	

30 . 1	67 .0 36.3 80.0
DSA 6 02

	

32.2

	

71 .0 38 .1 84 .0
SN pping

	

43.6 96 .0 38 .1 84.0
(Domestic)
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COMMUNICATIONS SIGNAL. ANALYZER

NEW CSΑ 803

" Communication Applications
" Up to 10-GHz of Built-in
Trigger Bandwidth

+ 200-kHz Sample Rate
* "Real- Time" Feel
+ Nigh-Speed Statistical Data
Capture
optical-to-Electrical (01Ε)
Capability

" Automatic Measurements
with Statistics

" Statistical Analysis
(Histograms)

" Comprehensive Wavetorm
Processing

" Fully Programmable
" Mask Testing
" Constellation Jmgramc
" Hardcoρy
" Color DisplaΙ " GPIB

IEEE-482

ε sπ ααα

	

. . .-

ORDERING INFORMATION

CSA 803 Communications Signal
Analyzer

	

$23,950
Inclu d es :
Tu tor ial man υαΙ (070-7716-00) ;
use r Refe ren ce (070-7 λ 19- ο0);
Command R efe r ence (070-7720-00) :
Programmer Reference {070-
7738-00)-Service Referen ce ( U 70-7721-00) :
Ραω er C urd, U-5 ., 120 V (161 -0066-0C) .

See page 47 fo r ad d itlonal ord er in g
information .

PH YSICAL CHARACTER ISTICS
Cabinet Rac k mo u nt

Mmensions mm in . mm in .
Wi dth	448 17.6 48319 .0
H eig ht

	

238 9- 4 222 8 .8
nepth	599 23.6

	

550 21 .6
Weig h ts =

	

kg

	

Ι6

	

kg

	

Ι 6
Net

	

22.3 49 23 .2 51
Sh i pp i ng

	

25.9 57 2GS 54

'The CS,4 80.7 rnmp fi e_s with 7FFF.

	

Standard 4V . Ι -7,987,
R.5-232C and Tektronix M υ n dard Codes and Form ats

CSA 803 COMMU N ICATIONS
SIGNAL ANALYZER

Wit h State-of-th e-art tec h nology, histog r ams,
pe rsistence, ι r las k testing, and constollati οn d iag rams,
the GSA 803 is specifically d esigned to meet th e needs
of t h e communication industry . Th e modular a r c h itectu r e
of the inst rumen t allows ΓΙle choice of several sampling
hea d s including α low noise head, ΟΙΕ converte r , and
TDR head s . T he high sample rate, t he h ig h est in t h e
ind ust ry fo r any sampling oscίΙ los ro p es,

	

brings α
real-time feel to th e control and display of waveform s .

TRIGGER BANDWIDTH
The CSΑ 803 p r ovides α built-in, f u ll f u nction, DC

co u ple d , 2 .5-GΝτ trigge r that has slope and level cont r ol
to provi d e α ve rsatile, flexible, and stable trigge r . It also
has α built ίπ , AC coup led, 10-GHz prescale r In gge r th at
divides arid ran domizes the in p ut signal fo r α ve r y stab l e
t r igge r on h ig h spee d signals . By using an exte r nal delay
line, the t r igge r point can also be viewed .

HISTOGRAMS
Time and Vo l tage h istograms are α powe rfu l statistical

tool for measur ing noise and j itteε in cοrτlmun ι cati σ n
sig n als- T he CSA 803 offer s both Tim e an d Voltage
h istog r ams with α set of usefu Ι ΙηfοC Ιτ 1αt Ιοη s uch α5 the
mean, RΜ5 d eviatio n , an d ρ -ρ that a re d isplayed an d
continuously updated at α user -selectable r ate- In
a dd ition, the fast sample r ate ο# t he GSA 803 (200 kHz)
ma k es t h e data collectio n much faste r th an other ί nst ru-
ments.

PERSISTENC E
In add itio n to t h e normal persistence mode, t h e

CSA 803 has va r ia b le pe rsistence . ίπ f ίπί te p e r sistence,
and colo r -g r a d e d infinite p ersistence . Wh ile var iable
p er sistence is useful to view signals t h at a re "aged " over
α fin ite amou nt of time (3ΠΩ ms to 20 s), [he ίπ ( ίηίΓe and
colo r -g raded intinite pe r sistence are usefu l to accumu late
t h e wavefo rms indefinitely . Color-graded paisisteirce
pr ovides vis u al fee d bac k on t h e d ensity of the samp les .

MASK TESTING
Fo r ATE αρρΙί cαΓίοιι s requi r ing Pass/ Fail testing, t he

GSA 803 pr ovides mas k testing . You can d efi n e arid e d it
up to 10 polygons (i .e ., τnas ks) . each wit h up to 50
ver tices, and count the samp les that fall i n eac h ο ( t he
def i ne d masks- T h e de fi n ed mask s can be stored as p art
of th e 10 ί nstrument settings and

	

can h e recalled at α late r
time .

STATISTICAL DATA BASE
256 χ 512 χ 16 bit data a rr ay accumulates d ata

indifinitely . The data is available ove r th e G P I B and ca rs
be view ed in [he color -g ra d ed d is p lay mode .

MEASUREMENTS
The CSΑ 803 p r ovides au tom atic measu r ements

including ; ph ase, duty cycle, overshoot, and undershoot
meas ur ements ; αΙο8g w it h ot her measu r ements such as
mean, RΜ 5, r ise, fall, freq uency, and pe r io d . All the
meas ureme n ts are ιιpdαted continuously an d have
b u i lt-in statistics and comp are f unction .

HORIZONTAL SYSTEM
Main and Window Time Base -1 ρ s/di ν to 5 ms/d έν ,
sellable to 1-2-5 sequence o r in 1 ρ 5 increments .
TimeBase Αεcαrαεy
Time Interval

	

Accuracy
10 π 5

	

U.05% x ti m e inlawaI4 lops
1 π s

	

10 Ps

	

-
1W ρ 5

	

5 ρ5
10 ρ5

	

2 ρ5
"Interpo lα te

	

linearly between

	

cardinal poin ts.

TRIGGER SYSTEM
Trigger Bandwidth -2.5 GΗτ (d i rert), 2 to 10 GHz
( Pr escale d )-
Trigger Sensitivity "χ -D i r ect : DC εαυρΙ ed, 30 mV
ρ - p . d o -200 MHz ; 200 MHz to 2 .5 GH7 incr easing
linea rly to 250 mV ; Pr esca led: ΑC coupled , 600 mV ρ - p .
Delay Jitter-4 ps 120 ppm of selected delay (RMS),
Iηterrral Clock -100 ΚΗ7 (d r ives MR . Inte r nal Cloc k
Outp ut, an d Cal ίb rato r ) .
Trigger Level Range -±1.0 V (di rect)
Trigger Input Range-±1 .5 V (direct), ±2.5 V
( Pr escaled) .

MEASUREMENT SYSTEM
Measurement

Set
- Μαχ , min, m i d , p- p . m ean, RΜ 5,

ove r sh oot, unde rshoot, rise, fall, fr eq u ency, period, p r op
delay, cross, w idt h , ph ase, duty cycle, a rea +, a rea -, and
energy . M easu rements a re constantly updated - mean and
standard d eviatiο ns available on al Ι measur ements .

T h e 11600-Se r i es featu res and cha racteristics ar e
common to the GSA 803 unless oth erwise note d . See
pages 45-47 for details .
"z CSR 80.7 has external trippe r η n ly,~ re. gυ ires

40-ns pret rτχχ er or use DL-1 Ι Delay Lines.



DIGITAL SAMPLING OSCILLOSCOPES

	

; ι ι

11$00 S ERIES

	

AUTOMATED MEASUREMENTS MAKE IT
The 11800 Series of d igital sampling

	

oscilloscopes

	

EASY
offers the highest bandw idth αη d tine resolution of the

	

The 11800 Series offers α comprehensive, acc u rate .
11000 Series . In add ition to the easy-to-use, touch-

	

and automatic measurement system . Up to six measure-
screen, user interface and p ow erful automatic. measure-

	

ments can he d isplayed on screen at any time, all
me nt system common [ ο al Ι 11000-Series i n struments,

	

updated continuously, Any number of measurements may
the 11800 adds single-en ded and differential TDR and

	

be made over the G ΡΙΒ or RS-232 C interfaces .
ΤDΤ , timing resolutio n to 0 .01 picosecond s, and up [ο

	

All parameters are user-controllable arid ιτιeaSUNment
20 GΗτ bandw idth (depending on the s αιπρΙίη g head

	

levels ιτιαγ he set in relative (i .e ., percentage) or absolute
used) . This unmatched performance and feature set

	

terms . Measurements are also fully annotated so th ere is
makes the 11800 ideal for semiconductor device testing,

	

no questi ατι αbαυ l wh ich part of the wavefarm is used for
TDR characterization of circu i t boards, IC packages, and

	

making the measurements.
cables ; and high-s p eed d igital, data-c οmm υ rιι cαΓιαη

	

Measurements include : amplitud e measurements,
meas u oer τι ents .

	

such as mean, RMS, ρ - p, and overshoot : tim ing meas-
Thc 11800 Series ί n ciudes two mainframes :

	

urements, such as width, propagation delay, and p hase .
" The 11801 accepts

	

up to four, dual -chαnnel SD-

	

and energy measurements, that provide direct area or
Series sampling head s and is expandable [ ο 136

	

energy results! Measurement statistics are also avai l able
channels of acquisition and TDR using 5Μ -11

	

to evaluate the stability of any measurement result .
Multi-Channel Units .

	

! π add ition, measurements call be compared to α
" T he 11802 offers dua l, b uiIt-in compensated delay

	

re ference value stored in the 11800 . Turning the com pare
lines that d isplay the [rigger event . It accepts tw o,

	

mode on, causes t he 11800 to d isplay the d ifference
dual-channel SD-Series Sampling Heads .

	

between α stored r e ference value and the current meas

RESOLUTIOH AND REPEATABILITY

	

urement results : making comparison measurements
simple. F or example, the compare function can b e used

The state- α f- Γ lτ e-art digital time b ase in the 11800

	

to eliminate cable and fixture delays from p ropagation
Series provides unmatched t iming resolution, with

	

delay measurements . You can measure the delay in α
sample intervals [ ο 10 femtoseconds {0 .01 ρα } an d meas-

	

cable without even disconnecting it, using TDR with the
urement repeatability to 1 ρ 5 . In ad d ition, t h e vertical

	

SD-24 .
system p rovides 8 bits of vertica l resolution α[ all

	

For large c h annel count applications where throughp ut
deflection factors (80 μV LS[3 at 2 rnVldiv) . ΡοωeΓ t υΙ

	

is α ρτί rile consideration, dedicated time measureme n t
on-board ωαν efα r πι processing allows expansion with

	

hardware can be used [ ο make precise timing measure-
averaging to sensitivities in the μW d iv range and beyond .

	

ments on πιαπ y c hannels in p arallel - over 50 measu re-

FASTEST ACQUISIT ION

	

me n ts per second . This har dware is duplicated for each

The 11800 Series, with its multiprocessor arc h itecture

	

sampling head irι the rnaί rι fraι nι ee and SM-11, p rovid ing

and high-spee d analog, error-sample feedback- loop

	

c
αΕίοπ

~aions .

	

throughput even In large channel-count appli-

tec h n α l ο gy, has the highest sam p le r ate of any sampling
osc έΙΙoscope . The 200

	

kHz sarmpIi ηg rate gives the 11800

	

ON-BOARD WAVEFORM PROCESSING
the "real-time" feel for wavefarm controls a n d allows

	

The extensive οπ -board ωανefατι r ι ριο cess έ rι g
h igh-speed d ata capture for histog rams and automated

	

capability of the 11800 Series not on l y pro v ides smooth
measurements .

	

'real-time" up d ate rate and control response, it also

MODULARITY MAKES ROOM FOR GROWTH

	

allows complex wavefarm calculations to be perform ed

In the Tek tronix tradition . the 11800 Series can be

	

and d isplaye d in the same continuously update d fashion-

tailored through ιτιαd υ l αι plug-in sam pling heads for α

	

Calculated waveforms can be as simple as ad dition of

variety of applications . M o d ularity also offers α path for

	

tw o channels, or more complex, including the basic

growth and expansion as π eω sam pling heads become

	

operators ς+, -, χ , +J, as well as specialized math

available . For example, for applications requiring

	

functions such as s q uare r oot, differentiate, log,

superior noise performance, the SD -22 Sampling Hea d
	envelope,and filter . Calculations can include acquired

offers tw o channels of acquisition α [ 12 .5 GΗτ with

	

waveform s . stored wave forms, and constants, such as

450 μU (ty p ica l ) of noise . H igh ban d wi d th acquisition

	

α tte ηιιαt ίοη factors .

an d	DRare available in the 5D 24 sampling hea d ,

	

All measurement functions except hardware measure-
and

	

DR

	

two c ble ηη
the SID

20

	

sampling
bandwidth

head,
GHz

	

and

	

ments are allowed on calculated [races . In add ition, the

tw o polarity-selectable TDR step generators . The SD

	

instrument can he set to stop acquisition
number

after
of
certain

Series of sampling heads currently includes six h eads,

	

have been
conditions, such as when α specified	averages

with more to come .

	

bcen completed .

WINDOWING SHOWS THE DETAILS
The 11800 Series offer s another first for sam pling

oscilloscopes -windows . Similar to the delayed sweep
on conventional oscillosco p es, wind ows allow view ing α
l οog interval oil one trace while examining the details of α
p articular section of the wavefarm on α second t race .

ι gh resolution
inst ru m ents capable

of viewing very fast
digita l signals .

& High Resolution
Repeatability

" ]7.5ps Rise Tim ;
" Highest Sample 1"16'4
(200-kHz) among Samp ι io ::
Oscilloscopes

" Modularity through
Sampling Heads

" Powerful, Comprehensive
Automatic Measurements
with Stalistics

" TDRITDT Capability an Εναη
Channel

" Dual Time Base allows
Multip le Windows

*Extensive Wavefσrm
Processing

" High Resolution Display
" Ease ofUse
" Complete Programmability
forATEApplications (bath
GPIS and RS-232-C)
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DIGITAL SAMPLING OSCILLOSCOPES

11801111802
" DC to 20-GHz Bandwidth
" 10-femtoseεand Ερυίνα-

ient-Time Sampling Interval
" ModularArchitecture
"2α0kHz Sampling Rate
" "Real-Time" Feel far
Waveform Control

+ TDR and Differential ΤΟΗ
"Optίcal-to-Electrical (DIE)
Capability

" Automatic Measurements
with statistics

" Comprehensive Wavefarm
Processing

"Fully Pragrammabie
" Easy to Use
" Ηαrdεορy
" Internal Trigger ΡίckσfΙ
(11αα2)

" Eigh t Channels, Expandable
[υ 136 (with an 11801 and
5Μ-11 Μυltί-Channel Units)

~GPIB *
IEEE-488

Up [ α seven win dows can be create d on α si ιlgle [Train

	

structu r e wit h pop up menus an d tw o control knobs
t race, eac h wit h independent p ositions . Th e instr um ent

	

provide simple inte raction withal 1 f u nctio n s . I n add iti on,
can even b e pr ogrammed to a u tomatically locate α

	

common functio n s, s uc h as volts/division and t έ me/divi-
window on α specified t ransition within th e main

	

sion are always selecta b le t hro u gh on-screen icons

	

so
waveform - L ί k e the other osc ί 11 α sco ρ es ίη the 11000

	

these fu nctions are neve r buried in me πιι s- T h e two multi-
Ser ies, w in dows i n [he 11800 a re actually re-acqui re d

	

fu nction knobs allow controlling two rel ated p aramete r s,
w ith α hig he r r esolution th an th e main ωανef οrm - riot

	

such α5 volts/division and offset, fo r less button pushing-
just digitally expanded f r om the main trace, as in some

	

A ιι toset provi d es α convenient, fast metho d fo r
lowe r p erformance instr u ments-

	

d isplaying α signal on the 11804- Just select α c h anael

TIME DOMAIN REFLEGTO MEΤRY ΣQR

	

and press a υ loset- Usually a u toset is com pl ete in less
than 2 secon d s.

With th e SD-24 D ual C h annel TDR/Sam p Ι ing H ead,
t h e CSA 803/11800 offers fu ΙΙ 20-GΗτ acquisition and

	

ATE APPLICATIO NS
unmatch e d TDR perfo r mance on up [ο 136 c h an n els .

	

All 11800 funct i ons are completely p r og rammab le
Each channel has an inde pen d ent pola r ity-selectable

	

throug h t h e IEEE Standard 488 (G ΡίΒ ) and RS-232-C
(positive-going or negative-going) TDR step gene rato r .

	

ί nterfaces . In add ition, up to 10 comp lete ίη st ιυιηe η t set-
The ΤD8 ou t p uts can also be p recisely matc h ed at α

	

ti ιι gs may be sto red in nonvolatile memory on boa rd for
refe re nce plane providing t h e only tr ue integrated

	

quic k recall over t he exte rnal inter faces or t h o u gh t h e
diffe r e n tial TD R system available today . Diffe rential TDR	f εοιιt- ραπαΙ . Documentation is simple using t he flexi ble
offer s an accu rate p ιcrιι re of the performance of balanced

	

hardcopy feat ures of t h e CSA 803/11800 Fu ll sc ree n
or υπbαΙαπ ce d d έ fferenI Ιαt system s, s uch as twisted pa έ r

	

p rintouts, incl u ding waveforms, meas ur em ent results,
cables, diffe rential mέc rost r ips, o r d iffe r ential in pu ts in

	

an d time/date stam p can be p rinte d on α var i ety of
active devices .

	

d evices including dot mat r ix or lase r printe rs an d pen
T he step ge n erato r of [tie SD-24 also rep resents state-

	

plotters .
of-th e-ar t technology, offering u n matc hed 35- p s reflected
r iseti ιηι e (the rise ti me of α fell ecti οη from α short ci rcuit,

	

SOFTWARE S UPPORT
including t he acquisition rise time of 17 .5 p s] with th e

	

ΑΙΙ th e 11000-Series softwa re p rod u cts a re cornρα tible
flattest ste p in the indust r y. 11800 TDR is also s imp le t0

	

wit h the 11800, including th e advanced i- Patte rn-
use with one-touc h p reset functions for bot h single-

	

statistica l analysis snftwa r e, Temp late Waveform
ended and diffe rential TDR . There is d irect reado ut of

	

Processing P rog r am, Utility softwa r e, and Ε 2 Test ΙΙ . See
impedance in rho arid o hms as well as readout of

	

page 67 fo r more information on softwa r e fo r the 11000
οπ e-way or two -ωαy

	

distance ίη meters, feet, π r έ n rh es-

	

Series .
T h e 11800 allows quic k real-ti me viewing of the TDR

res ponse to α use r-selected rise time with the filter

	

QUΙ CΚ5ΤΑRΤ TRAINI NG PACKAGE
fir π c[ίοη - Simply e nter t he ti lte ε rise tim e, and the 11800

	

QuickStart contains application exam p les, and is αd is p lays α live t race t h at s hows the res po n se at t h at rise

	

complete and p o rtable training p ackage- It can se rvetime- Wav efo rm math can aiso be used to s u bt r act α

	

several use rs for thoro u gh self-stud y o r as α qu ick, easyrefe rence trace acqui re d wit h α 5Π-Q terminator for

	

reference .re ηιυναΙ of unwanted α bar rat ίαns due to cab 1 έη g

	

and fix-

	

The package comes comp lete wit h the O u ick Startc uring .

	

board, video, workboo k , boa r d refer e nce, and power p l u g ;
HARNESSING THE POWER

	

an d is incl u d e d in the purchase price of the instrum ent .
Vi rt u a l ly al Ι op eration of t h e 11800 is t h r oug h th e

	

The 11800-Se r ies featu r es and c h a racte r istics a re
touc h -sensitive fr ont- panel . Α 5 ίm ρΙ e two -leν eI menu	common to the CSA 803 unless otherwise noted .

'Τ~ω Ι 1RΠfi Sr ιirr Cum(ιfίεs κιά [ ή
TF.F.F S[απιtσιι! 4ΣtΣt, 2- ΙιΙΣt7,
RSa32-Uσηd Tektronix SYaxdσrd
Codes andFοrmα ls.

11801 DIG ITAL SAMPLI NG
OSC ILLOSCOPE
Th e 11801 has up ! υ eig[ ι t acquisition c h annels in t h e

mainframe an d expansion ca p a b ility for up to 136
c h annels

	

using fo u r 5Μ -11 Μυ lti-C har ι nel U nits . T h is
la rge number of c h a n nels allows pa rallel acquisition for
very fast p ulse par avτetric test ir ι g of h έ g h -speed inte-
g rated ci rcuits o r fo r su pp lementing α fu nctional test
system whi l e performing AC pa r a ι rι et r ic testing-



Up [ ο half of the channels can be acquired and
measu τed sin1 υ ltaneo usly- Ίη α single ac q uisition cycle .
Th is measu rement powe r is made possible by t h e
mu ltiprocesso r arch itecture used in t h e 11800 Series.

Th e hig h ly p a rallel ac qu isition and measurement
a rc h itectu re not

	

only e1 ίm inates t h e need for re l ay
multiplexe r s, wh ich d eg ra d e signal quality and system
reliabil έty, b u t it also ma kes acg ιι isitin n an d meas urement
of many channels p ractical in α p roduction ATE envi r σ r ι -
ment, Signal ac qu isition and TDR measureme n ts can be
done wit h α sim ple command , with no disconnecting and
reconnecting of cables o r p r o bes τ e q uire d before acqu ί r-
i r ι g data .

In today's high-speed ci r cuits, testing cont rolled
έm μedances o f c ι r cιιι t boa rd ru ns,

	

removing cable d elays
from th e device un d e r test, and other tr a n saliss ιon -line
integrity measu r ements a re c r itical . In add ition, multi-
ch annel TDR allows c rossέal k testing on ribbo n cables
and ci r cuit boards, as well as h ig h th ro u g h put single-
en d e d TDR fo r tr a d ition al cable and connector applica-
tions . Γ h e 11801 w it h the SD-24 TDR/Samp ling head ,
moves TDR from th e position of an occasional tool to αιι
integ r al pa r t of your meas u r ement st r ategy .

11802 DIGITAL SAMPLING
OSCI LLOSCO PE

For those applications where four channels are
s ufficient, th e 11802 offer s α h υί i Ι- έη , du al com pensated .
delay li ne with t r igge r p ic k off . The d elay ΙΊπο allows you
to pick off α tr igger from th e in p l ι f signal an d p rovides up
to 5 ns of pret r igger viewing, T h is is es p ecially useful i r ι
a p plications involv ing low re petitio n rate signals, wh ere it
may be imp r actical to t r igge r on one e v ent and loo k at t h e
next repetition of th at eve nt .

DIGITAL SAMPLING OSCILLOSCOPES

ΤJαλθ ΒΜ Α CCΥrαεy "χ
Tinte Interval

	

Accuracy

20 ns

	

0- υ1 % χ time inte r val + 20 ρ5
_ 1 ns

	

20 ρ
_

	

100 Ps

	

-	lays
lops

	

2.5 s

*2Interp olαte linearly between cardinal points.

Record Length - 51 2, 1 024, 2048, 4096, an d 5120
samples .
Windows - Απ y number of ωίπdοω reco rd s may be
p laced on any numbe r of main records, up [ ο maximum
of 8 displayed t races, . All win dow reco rds have the same
duration, b u t may be independently positioned on any
main reco rd . Window may be set [ ο automatically trac k α
moving e d ge on t h e main reco r d .
Maximum Sample Rate -2(10 kH 7 .

TRIGG ER SYSTEM (11801 and 118 ϋ2)
Trigger Bandwidt1Ι -1 G Η1 .
Trigger Sensitivity "3 -

DC Coup led . 50 mV ρ p, DC to 100 MHz, 150 mV p-p to
800 MHz : inc reasing to 250 ΙτΙV at 1 GΗ7 ;
ΑC Coup l ed' Attenuates signals below 10 kHz, 50 mV p-p
from 14 kHz to 100 MHz 150mV ρ - ρ at 1 GN2-
Delay Jitter-5 ps+20 ρρm of selected delay ( RM5) .
Internal Clack -100 kΗτ {D r ives TDR , Ιηte r τιαΙ Clock
Output, and caliblat0f) .
Trigger Level Range -±1 .0 V (±5 .0 V with 10X
trigge r attenuato r activated ) .
*α 11801 has extern al trigger οηΙy,; regτι ire-s 50-ns
pretrigger or use DL-ΙΙ delay lines, 11802
provides interna l pre, trigger pτrkoffin both delay
l ines .

CHARACTER ISTICS (C8Α 803111800)

	

MEASUREMENT SYSTEM
The 11804-Series characte r istics ar e common to t h e

	

Waveterm Processing Functions -Add, su bt ract,

GSA 803 un l ess ot herwise noted .

	

multi p ly . d ivid e, absol u te, ave r age, differentiate . enve-
lope, exponent, integrate, natural log, lag, s έgnum, s qu a r e

VERTICAL SYSTEM

	

root, sm oot h ing, and filte r .
Rise TimaIBandwidtlι -Defe rm ί ne d by the sαπιρΙίι1g

	

Measurement Set- Μαχ , min, mέ d , p- p, m ean, RΜ 5,
head used .*'

	

Ilse, fαΙΙ , f r e qu ency, period, p r op delay, crass, widt h , a rea
Vertical Resolution -8 bits fu ll screen (80 μV L58 at

	

+, area -, an d energy . Meas urements a re constantly up-
2 mV / d iv deflection facto r ) .

	

d ated ; ιιι eαη and stan d ar d dev iation ava i lable an al Ι

Amplifier Gain Αccorαcy-! 136 ϋΙ αΙ I. setti n gs-

	

measuremen ts,

Aefiectien Factors - 2 to 255 πιV/d έν in 1 mV/di ν

	

MeasurementParameters- (Proximal, mesial,

increments .

	

dislαl, αrιds[arVslop levels]- May be set to relati v e or

Offset Range- +2V .

	

a hsol ate val u es .
Cursors - ΡαΊ red or 5ρΙίt dots, vertical b a rs,

	

and hor
I
-

*' See SamplingHead Characteristirs on page .52

	

z ϋει t αΙ ba rs .Τ}ae 11800-Series mainframes have no acquisition
bandwidth limi ts, except wh en delay li nes are u sed

	

POWER REQUIREMENTSin the 11802. Using delay lin es in the 11802 limit
bandw idth to 5 GHz and attenuate the signal by

	

Line-Voltage Ranges-90 to 132 V RM 5, 184 to
50%.

	

250 V RMS .
Line Frequency - 48 to 440 Hz .

HORIZONTAL SYSTEM

	

Maximum Power Consumption 214 W.
Attain and Window rime Base -1 psld Ίν to 5 msl d iv,
settable to 1-2-5 seq u ence o r In 1 ps inc rements.

	

ENV I RONMENTAL AND SAFETY
See page 52 .

11801 Dlgltal Sampling
o s r illnsr o pe

	

$23,500
Incl u d es :
Introduction manual
(070-7036- ο1 ) ; User Refe rence
(070-7037-01) ; Programme r
R efe rence (070-7038-01) ;
P oc ket Reference J070-7039-0l) -l
5erv iee Refe rence (070-7041-01 ) ;
Power curd, U .S .,120 ν
( οι 6-0αε6-οο ) .
11902 Digital Sam pling
αsc Ί lΙΠscορθ

	

$22 .000
1nclu d es :
Ιntrodu otion manual
(070-7042-01) : User Reference
(070-7043-01) ; Programmer
Refer ence (076-7044-01) ;
Pocket Reference (070-7045-011 ;
Service Reference (070-7447-01) .
Powe r Co rd . ϋ S , 17 ο V
(015-0066-0m .

INSTRUMENT OPTIONS
Opt . 1 R-Rαο k ιιιυυπt .

	

+$250
Opt, 1 Μ - ΜυΙt ί-channel
Con νeτ s Ιιαπ (11801 only),

	

41,000
Opt 25- PEP 301 Instru ment Ι
System Controlle r .

	

+$7,995
For α dd έτίαπαι option informatiori
see page $7.

WARRANTY-PLUS S ERVIC E PLAN
OPTIONS

See page 490 .
Opt . 00- On-Site Product
Installation and SONP

	

+$440
Opt, ο1-1-Year On-Site Service

	

.S640
Opt . W-2-Year οη -Site Service +$1,915
O pt . 03-3-Yea r 0n-Site Service +$3,155

ACCESSORIES
See pages 52 and 383 .

PHYSICAL CHARACTER ι SΤΙC5
Ca b i net Raεkmount

Dimensions mm In. mm lit.
Wi d th	448 17.6 483 19.0
Heig ht

	

238 9.4 222 8 .8
De p th	599 23.6

	

550 21.8
Weig h ls ξ

	

kg

	

Ι 6

	

kg

	

Ιύ
11801

Ne t

	

22 .3 49 23 .2 51
S h ip p ing

	

25.9 57 26.8 59
11302

	

_
Net

	

24.1 53 25 .0 55
shipping

	

27.7 61 28 .663 .. .-
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GSA 803111800-SERIES SAMPLING HEADS
1

ιιrrr,ιι ο r

5α-24/5D-26
ig h performance
sa mpling heads

p rovide high bandwidth
sa mpling for α multit ude
of applications :

SD-20
" t 00pthrough Sampling
Head

" Non-Terminated
Applications and General-
Purpose TOR

5α-24
* `[W. ,Sampling Head
" TOR, True Differential TOR
Measurements, and High
Bandwidth Sampling
Acquisition

5D-2B
.777 - αΗα Sampling Head

" Dual-Channel Sampling in
High Bandwidth Applications

5α-22
" 12.5-GHz Sampling Head
" Low-Noise Digital
Communication andDevice
Characterization Applications

SD-2ρ Lnoρthrough Sαmρ l i ngHeαd

	

SIJ-24 11)RISamPling Head

SD-2Q LOOPTHROIJ GH

	

head is sli ΙΙ fu nctional for

	

monitoring the incident pu lse
SAM PLI N G HEAD

	

arid its reflected components . T h e polarity of each
Th e 5D-20 is α single channel, 24-G Ητ loopt hroυ g h	channel'sTOR pulse can be se l ecte d Independently of the

common-sampling head sdesigned for 1 αω l , 20 GHt ίng in

	

other channel- T h is allows fo r differential o r common-
αρμ ! ί c αhοπ s suc h as micr owave systems resea rc h	and

	

mode
dependent

testinge of two
isolated

d 1 ίπη s, in αάreflec ι to the ίη -
d evclopment, d igital device ctι a racte r i τation, and

	

of the T testing ο1 ί 5 οΙατ r lines, T he reflected rise time
high -speed digital co rnrnun ί cations ci rcuit d esign . It

	

DR pulse is 35 ps π less .
provid es an acqu isition τ ise ti m e of 17-5 ps, wit h
typically 750 gν RMS of noise ( α 5π VV with smoothing)

	

S D -2h SAMPLING HEAD[ο ensu r e clean, un d isto r te d signals .
The SD-20 is rro η - le r minafed, th e r efo re it car) be used	The SD-26 is α dual-channel, 20-GΗτ e q uivalent

in applicatio n s whe r e termi nating 50 Ω to g ro u nd would

	

ban d wi d t h samp l ίng hea d . T h is sampling head has t h e
cau se pr o b lems in t he c ίιιιιίΙ

	

It allows in-line sig n al

	

s α r τιΗ acquisition capability as th e SD-24 TDR/Samp ling
ver ification, floating source/term! nation sig n al

	

Head bu t does not incl ud e th e TOR ριι 1se . Both of these
c h a racte r iτatinn, and general-μu[μσ se time d omain

	

sampling heads a r e useful fo r ve ry fast logic testing
retlectom etr y (TD R ) . Th e SD 20 keeps losses to α

	

αρρ 1 ί cαt ίαηs (e. g ., GaAs and EC L) .
minim um by routing t he signal of inte r est d i r ectly
t h r oug h the samp ling hea d	without the nee d of α power
divider-

	

SO-22 LOW-NOISE SA MPL I NG HEAD
Th e SD-20 can also be used far rustnmhed TDR

	

The SD-22 is α dual c h a n nel, 12 .5 GΗε sαττιμΙίιι g head
ιneasurerτιe r ι is of τransmiss έο n Ιέηes and contr olled

	

sp ecifically d es ί g ηed for 1 οω -noise test arid meas ur ement
impedance devices . An external signa! ge π e ιαίυι ι rια y be

	

in digital communications, d igital design arid debug, and
used, instea d of th e 5D-24 pu lse ge nerato r, to tailo r th e

	

h έ g h -throughput ATE ap plications, It pr ovi des απTOR
pu lse to fi t α particular sit u ation . Slowe r slew rates

	

acquisition rise ti ι rι e o f 28 ρ s, αηα typically 450 ~ιV RMS
o r hig h e r amplitude may be utilized, for instance ; o r you

	

of d isplaye d noise . Wit h smooth ing, noise levels are
may perform half-sine οι ί rr ιμ u lse testing . t h e SD-20

	

180 μV RMS .
may be

	

operated as α termέη ated samp l er by installi n g α

	

Whenever t he in pu t signal amplitude is on th e order of
p r ec ίsim, 50-Ω te rm ination (include d wit h t he samp ling

	

tens of m i ΙΙ ivolts, as is c ha racteristic of telecommunica-
head ) .

	

ti αη5 d evices, the noise int rnαυ r ed by t h e test syste ηι
becomes critical- In o rd e r to precisely ca p t ure an d
display t h e switc h ing c h a racte r istics of h ig h -speed .mm

SO-24 TDR/SAMPL I NG HEAD

	

πιυηί cατίοπs ci r cuits : to m ak e acc urate statistica l

The SD -24 is α dual-channel TDR/Sampling Head-

	

measurements of signal noise and signal tim ing fitter ; or
Th is samp ling head has α rise time of 17 .5 ρ 5 o r less,

	

to obtain stable ti m ίπ gmeasu rements of fast d έ gital ICs,
wit h α typical 20-GΗτ eg ιιίναΙ e η t h αndωί dth .

	

the noise floor of t h e test equipment mu st be kept to α
Εα ch channel of t h e SD-24 is also capable of

	

m i ni mum- Ι he SD-22 can meet this criteria, and 5 ο it i5
,gene r ating α TDR pulse. . Th e ΤΠR pulse is α fast- rising

	

the i d eal inst ru ment fo r th ese applications.
step th at is activated when t h e SD-24 is in TOR mod e.
Each TDR pulse is applied to the ίιιρυt signal p at h fo r
that c h annel . T h e acqu isition

	

portion of th e samp ling



CSΑ 803111800-SERIES SAMPLING HEARS- SD-20 SD-24
SD-26 SD-22

SD-26 20-GHz Sampling Head

	

SL)-22 12.5 GΙΙχ Sampling Head

CHARACTERISTICS
Acquisition System-SD-22, SD-24, SD-26 . dual

	

Marimum Inpuf Υσfαge -!3 volts .
ch annel, 5D-20. Single channel .

	

Isσlation Between Channels -1 % P-P voltage
Rise Time -SD-20, 3Ο -24, SID-26 , 17 .5 p s, 10% to

	

t ransmission f rom the c h annel dr iven b y t he
90% ; 5Π-72 : 28 ρ s, 10% to 90%

	

0δι-1338-00, to Ιέι e μυί 6s υ e η [ char ι ne! (see page 5?) .
Bandwidth -20 GN 2 for th e SD-20, SD 24, and SD-26 ;

	

Τίme Coincidence Between Channels -10 ps
12 .5 G+1 τ for t h e SD-22 .

	

accuracy, ε 0 .2 ps!'C stability .
Dynamic Rangy -1 ν ρ-ρ w it h in α ±1 -6 V range .

	

ΤΟR SYSTEM (SO-24 ONLY)
not ΤrαηslΒη t ΑΒsροηsα - Αυυυ racy after ca Ι ibraIi οη

	

Displayed Rise Time
at operating temperature is ±5% fo r signals up to

	

Incident -28 ps ty ρica1,10% to 90%, at + 250 ιr1V
0 .5 V ρ - ρ - Ad j ustable to u nity fo r sig n als up to 1 .0 V ρ- ρ -

	

or -250 mV outp ut, elsewhere ±1 % .
Inpu t Impedance -SD -22, SD-24, SO-26 : 50 ία
±0.5 Ω. SD 20 is not ter minate d an d not rated .

	

R

	

- 35 ps 0 r less, 10% to 90%, at + 250

DisplayedNoise -

	

ιτΙ
V

oru r
-250

mV output .
ifiΑ Pulse Amplitude - Adji ι stab Ι e to ±25Π mV

Wit h unity cl u t Iespunse

	

Μαχίη- urn

	

Typical

	

(polarity of eit h er pu lse may be inverted ) .
SD-20 .SD-24,SD-2δ

	

1 .2 mV

	

750 μV

	

Time Coincidence Between TDR pulses -
SD-22

	

800 V

	

450 V

	

Adj u stable to less than 1 ps .
With smoot h ing :

	

Source Resistance -5ύ ±0 .5 sα .
SD-20.SD-24,50-26

	

550 fιV

	

350 μV

	

Αberrafions (αt± 250mVαη-0plifσde) -

SD-22

	

400 μV

	

180 μV

	

10 ns to 20 p s before ste p . ±3% o r less .

Aberrations (typical) -

	

ε 300 ps afte r ste p : + 10%, -5% o r less .

10 ns to 20 ps b efore ste p : ±3% o r less .

	

300 ps to 5 η 5 afte r ste p : ±3% o r less .

ε 300 p s afte r step : ι 10%, -5% or less .

	

Elsewhere : i 1 %ο or less .

300 ps to 5 ns afte r ste p : ±3"ι° or less .

	

ENVIRO NMENTAL AND SAFETY
300 ps to 5 π s afte r ste μ ~ ±4 or less (5Π-20 only) .	Seepage 52 .
5 πs [ Π 100 π s after step : +1 % or less .
E lsew he re : ±0-5% o r less .

Νεω sο-2ο
NEWSD-22

ORDERING INFORMATION

SO-20 L onpthr o u g h Sampling
Hea d

	

$3,350
Includes : Installation/User
Referenca(070-7531-Π4 ) ;
Se rvice R efe rence (Π 70-7528-00) ;
precision 3 .5-mm termination
(0 11-0155-00) . 2 8ΜΑ
sh ort-ci r c u it te rr τιhτati υιι s
(015-1020-00) .
5 ϋ -24 Dual Τ DRISam p ling Hea d

	

$5,000
1 nr lιιdes Installation/User
Refer ence (07Π-7057-00) : Se rυ ine
Refer ence ( 01Π-1053-ΠΟ ) ; 5ΜΑ
sh o rt ci r c u it te r mi ιιations
(015-1021-00) .
SD-26 Dual Sampling Head

	

$3,600
Includes : Installatinnlυ ser
R eference ςο7 Π-722fi- Π1 Ser νίεα
Refe r ence (070-7227-01 } ; 2 5ΜΑ
sho rt ci r c u it te r minations
(015-1 ο20-00y .
3Π 22 2 Low-Noise Sam p li n g

	

$3,600
1ncl u d es - Same as SO-26 .

WAακπΝT-Υ- Ρiυ5 SE R νΙεε ΡLλΝ
OP TIO N S

See page 490.
Op t. 0 1 -1-Year On-Site Service .
SD20
seta

	

+$ 225
3026

	

+$158
SD 22

	

+;158
Opt- ο2- 2- νοαι υ n-Sirc 5erv icc-
SD20
5024

	

+5725
SD26

	

+τ 5 ο 8
SD22

	

+$sos
Opt. ο3-3- Υ e ατ On-Site Service .
Sο 2 ο
SD24

	

+α 1,2 οο
Sο 2 ε

	

+τα4 ο
SD22

	

+$ α4 ο

ACCESSO R I ES
See pages 52, 383 .

PHYSICA L CHARACT ER ISTICS
Dimension s mm in
Wi dth	23 .28 0.95
He ight

	

71 .05 2 .9
De pth	91 .39 3-8
Weight kq III
Neto-25 0 .69
Sh ipping 0 .441 2 .0

" Contactyottrlocαt sales representative-



' i

	

ι '

	

CSΑ 803111800 SERIES SAMPLING HEADSι0"

SD-42
" Characterizing and
manufacturing of Electra-
optic Devices, components,
and Systems

SO-51
+ Γιigge rs an Signa ls Up to
20 GΗτ

ORDERING INFORMATION
&D-42 Optical-to-Electrical
Converte r Head

	

$3,400
Ι gc lud es : See the ορ tυ - Elect ronlcs
1nstru m ents section, page 370.
50" 51 Tr igge r H ea d

	

$3.900
Ι πεΙιι d αs :
1nsta Ι lation/U ser manual
ς 070-7338-00) ;
Service Reference (07Π-7339-ρ0);
12' SMA male-to-male
(174-1364-00) .

ACCESSORIES
2χ Α 11eσυα 1σ r -5ΜΑ Ma εε - Ισ
F εmαιε (0 15 1001 -00)

	

$156
5Χ Α ¬ ten υ r ι tar- 5ΜΑ Male-to-
Female (015-1 002-00)

	

$155
Power divider- (015-1014-0ρ)

	

$280
Fo r additionαi αε ccssones, see page 5 2.

PHYSICAL CHARACT ER ISTICS
Dime nsi ons mm in
Width

	

25.3 1
h eig h t

	

75 .9 3
Dept h	101.2 4
Weight kg Ib
Net

	

0.205 0.09
S h i pp ing 0 .441 2.0
(D υ n ιest ί c)

SD42 Optical-[u -Electrirαi Converter Head

	

SL)-52 Ϊ 'rigge rHead

SD -42 OPTICAL-TO-ELECTRICAL

	

SD-51 TR IGGER HEAD
CONVERTER HEAD

	

T h e SD-51 Tr igger-Countdown Head provides stable
The 5ρ -42 O ptical to- E lectrical Converter Head can he

	

dis p lays of signals f r om 1 to 20 GΗτ wit h less than 6 p s
used [ ο analyze optical signals in th e 1000 πm to

	

RMS j ifte r .
1700- πm wavelengt h ra nge . Th e pu lse response of t h e

	

Th e SD -51 is α free- r unning τυπηel dio d e oscillato r
measurement system is less than 55 ps FWHM

	

w it h α fro n t- p anel control to synchronize th e oscillato r to
(Fu ΙΙ -Wi dt h , Half-Maximum) wh ich is eg ει ivaieal to α

	

α subha rmonic of the input signal and th e o u t pu t
calculated ban dwidt h of DC to 6.4 GΗτ .

	

oscillato r [ ο α subha r ι r ι o n ic of th e i np ut signal . The
The SD-42 fits directly ad j ace n t to an SD-22 . SD-24,

	

output f r om th e SD 51 is coupled to the GSA 843/
o r SD-26 Sampling Head . T h e elect r ical o utp ut on th e

	

11800-Se r ies tr igger i n put co nn ecto r . T h e o u t put signal
front ραπρΙ SD-42 cοπνe ι ¬e r head is coupled to th e

	

is α d i rect co u ntdown of the in p ut (an d t h e i np ut
ad j acent s αrπρΙΊη g head via t h e sem i-rigi d coaxial lin k	co nnector) and perm its tr igge r ing by the samp Ιίng

it
me

pr ovid e d .

	

base un it.

MEAN O PTICAL POWER METER
The SD-42 is also e q ui p p ed with an optical powe r

	

CHARACTER ISTICS
mete r fo r ave r age powe r monito rinη th ro u gh α pair of

	

Input Signal -Frequency range is 1 to 20 GΗτ . Stable
voltage out p uts on th e f r o n t panel . T h e voltage out puts of

	

synchrouation on signals of α ¬ leas[ 100 mV ρ- p, as
th e SD-42 can he connected to any voltmeter wit h the

	

measured se par ately into 50 Ω , 5 V ρ -ρmax .
s up plie d cables . Α selector button on the front panel of

	

input Characteristics - 50 Ω SMA (3 mm)th e SD-42 switc h es t h e sensitivity of t h e pow er mete τ to

	

con n ecto r . Open termination paralleled by 1 p F .one α1 two ranges for o p tical sig n als at the μW or mW

	

Trigger Output - A p μ rnximale l

	

200 mV into 50 s α .
measu
powe

rr e d
levels . Powers from 5 nW to 5 π1W can he

	

J itter is 6

	

s ΗΜ S o r less wit h signals f r om 5 to 20 GΗτ ;.

	

7 p s RMSo r less with signals from 1 to 5 GΗτ . Κ ic k o ιι t at
signal i n put is 180 mV pea k ; kicko υ t occurs betw een

CHARACT ER ISTICS

	

s ιι ccessi vesamples .

CONVERTER HEAD
The SD-48 Is an α pt ί caI-t0-e Ι ec[ ¬ ί cαΙ co nverteτ for use

wit h the GSA 803/11800-Se r ies Dsc έ lloscopes e q u ippe d
w it h an SD-22, SD-24, o r 5Π -26 Sam pling Hea d . T h e
5D-46 is Ιί near up to 25 mW pea k ίπρυ t wit h α calib rated
d eflection factor front 50 gW/div l u 5 ι rιWJd ί v α[ 1300
nm . Th is head has α 25 ps o ptical pu lse res p onse
( Ηιαχί 1 τιυ r τΙ FWHM) with t h e SD -24 and SD-26 .

For mo re information on th is inst ru ment . see the
Qpto- E lectr on ί cs Instruments section, p age 372 .

sy uc

τωιc

υυτ

s~Gsτ
Ati-- ρ,tF

3F λ[

See the ϋμ ¬ o-Electronics Instr uments section, page 370 .

	

ENVIRONMENTAL AND SAFETY
See page 52 .

SD-46 OPTICAL-TO-ELECTRICAL



C HARACTERISTICS

CSA 803/11800 SERIES PERIPHERALS

Ί

- -----------

SΜ- Ι Ι Mu l tά-Channel tlnit ran arreήt up to sixteen Snaeries -sampling Heads.

S ππ-11 M ULTI-CHANNEL UNIT
Th e 5Μ -11 ήΠ u lti-c h annel Units expand th e 11801

	

T h e ha rdwa r e me α sυ r αιτι e πΙ cap αύίΙί ly of th e 11800
Digital Sampling Oscilloscope to 136 c h annels- E ach

	

system allows timing measu rements to be ta ken in α
5Μ -1 f accepts up to 16 of t h e SD-Se r ies Samp ling

	

s ί ngle αοηιιί S ί tίοι 1 cycle . This greatly i rι cieases t h e
Heads ; an 11801 mainf rame with Option 1 Μ ad d ed is

	

throughput of α large m υ lti-c hannel system ave r that of α
capable of d riving up to four SΜ -11 U n its . The enti re

	

system whe r e t h e signals must be multiplexed thro u gh α
syste ιτι ca r ι the r ι be d ιίνe π t hr o u g h α si ιι gle GPIΒ ad d r ess .

	

small number of acq u isition c h an nels and th an
The 1180115Μ 11 acq uisition system is d esigned to

	

processed ίπ softwa r e to date r mine measurement res u lts .
ac q ui r e up to 68 c hannels ίπ α si n gle ac qu isiti on- T hu s,
in two acq u isition cycles, all 136 c h annels can be
ac qu i r ed .

	

CHARACTER ISTICS

D L-11 D ELAY L IN E
The DL -11 Delay Line pr ovides ap proximately 47 .5 ns

of d elay from the signal in pu t to t he signal out p ut . T h e
DL-11 contains two delay lines t h at when connected ,
allow you to view th e t r igger ing eve n t th r oug h the 11801
o r CSA 803 . The DL-11 has a pp r oxim ately 5 GH7
bandwi d th and attenuates th e signal by 50% .

Α delay line can reduce horizontal j itter and p rovide
mo re accu rate measu r ements b eca use it leis yo u tak e
measurements on the fi rst rising edge of the triggering
event .

ENVIRONMENTAL AND SAFETY
Temperature-Operating: 0 to +50"C ;
Non-uperating : -40 to +75 °C .
Hamίdity-

	

Operating and Non-op erating : Up to 95%
relative humi d ity ; up to 50°C .
Altitude, Υ1όtαtiοη, Shock, Bench Handling -
Meets ΜΙ L -Τ-28800 C, Type 111, Class 5 .
Safety - Ι ί ste d UL 1244, CSA ΒυΙ lel ίιι 5568 Se μ lefτι -
be r 1973, Te kt r onix self-certification to comply w ith I EC
348 reco ιnmendalio ιι .

POWER REOUIREMENTS
See page 52 .

ENV I RO NMENTAL AND SAFETY
See p age 52 .

DL-1 1 De lay

	

Line coη taiηs Ιωο delay din es each
with 47. .5 η~ d elay. The DL,11 is usedfor
show ing the triggering even[ ofα sάgηαΓ
displayed Πκ αη 72801 ora C'5Α 803,

SCI -11
" Μυ lΓί-Channel TDR and
Simu ltaneous Acquisition

" Up to 136 Aεqu isitlσn
Channels when Connected to
the 11801 Digital Samp ling
Oscilloscope

DL-11
" 5-GΗτ Bandw idth
" 47.5-as Compensated Dual
Delay Line

OR DERING INFORMATION

SNI-11 Μιιι t ί -C h αηπ eι U nit

	

$18,000
Ι nclυd es:
1 Πstalla ι iun,+Use r ιτιαιιυαl
ςρ 70-704δ -00) - Service Refe rence
(070-7049-00) : Power Co rd,
υ -S ., 120 V (161-0066-00) .

INSTRUMENT OPTIONS
Opt . 1 R - Rackmou nt-

	

+$250
See page 57 lor additional option
i n fo r mation .

WARRAN TY-PLϋ5 SERVICE PLAN
OPTIONS

See page 490 .
O p t . β0-On-Site Pro du ct
Installation and Set u p .

	

+$95
Opt- Q7 - 7-Year On-Site Service

	

+#300
Ορτ . Q2- 2-Yeai0 π -Si[c Se rv ice

	

+$750
Opt . 43- 3-Yea rο r ι -site
Service

	

+$1,200
ACCESSORIES

See p ages 52 and 383 .
PHYSICAL CHARACTERISTICS

Ca binet Rackm σιι nt
Dimensions mm In . mat Jn .
W i dth

	

4481 1 .6

	

483

	

19.0
Heig h t

	

238 9.4

	

222 8.8
Depth

	

558 22 550 21 .6

Weights k Ι6 k Ib
Net

	

20.0 44

	

29.9 46
Sh i p pi ng

	

23.6 52

	

24.5 54

DL -11 Delay L ine .

	

$4,000
1ncl u das
Ιη sταειατίοπ !Use r rηαπυαΙ
(070- Τ00-00) . instruction s heet
(070-7051-00) ; 20' coaxial cable .
RP 50 Ω (174-1427-00) ; δϋ ' CDDAR I
ca b le . RF 50 ει Ί 174-1426-00) .

PHYSICAL CHARACTERISTICS
Dimensions Frim in .
Width 159 63
Heig ht 119 4 .7
Depth 356 14 .0
Weig ht k g I L
No?

	

2-2 10
Shi pp ing 3 .08 14



~ ΙΙ CHARACTERISTICS ANDΑCCESSORIES

Th e follow ίη g a r e accessories for t h e GSA 803 . 11800 .

	

SMA Terminations- 2 eac h

	

1H 01V 10UAL ACC ESSORIE S
SO-Se r ies h eads, and 5Μ-11, unless specified ot h e rw ise .

	

(Mile S hort Ci r cuit ) . O rde r Of 5-1020-00

	

$27

	

ΒΙαπ k Sam p ling Hea d -See page 67.
( Female S hort C Ιr ου1Σ ) . O rde r D15-1021-00

	

$29

	

EC L Ter minator - Ord er 015-05 58-00

	

$500
INT ER NATIONAL POWER PLU G OPTIONS

	

(Male 50 οτ ) . O rd e r 015-1022- Ο0

	

$41

	

Th e EC L terminator provi d es t h e bias and ter m i n atio n
Op t. Α1 - Α5 Available

	

NC

	

(Female 50 L2) . O rde r 015-1004-00

	

$75

	

fa r yo υ r d evice ν ut p ut . At 10-GΗτ ban dwid th and
See page 488-

	

50-(2 Signal Cables- 2 each (2 π s) .

	

Ι%-p recisέon atten u ation,

	

accurate ac an d d o
O rde r 015-05β 0-00

	

$290

	

measurements are aτlsu r e d -
R Ε CΟΜΜΕΗΟΕ D ACCESSORIES

	

500-p s, 50-Ω Sem 1- R lg Ι d Ca ble-2 each .

	

Αttanrratinn:: 10Χ +1-Ωί W dc, 20 dB ±3 dB, do to
Ca ΙΙ b ra lion Step G αη e rate r - O rde r Π67-1338-0 Ω

	

$4,990

	

Order 015-1015-00

	

$30

	

10 G Ντ .
1nciad es : Ιπs7r υοt ίοπ s h eet (070-7056-00) ; 5ΜΑ-

	

Ada pters-2 each, (Ma 1e-to-M ale) .

	

Aberrations. ±3% ιιιαχ , ωίt 11100 - u s r ise time .
fe male, s hort-circu it term ί nati ν n (015-1021-00)

	

Orde r 015-1011-00

	

$28

	

DC Block (Coupling Ca p acito r) -O rd e r 015-1013-00

	

$235
1 ιιterrιαt ίνιτi Ι ροωer sυρμΙ y o p tions, see below.

	

(5ΜΑ Male-to , BNC Ferτlale) . O rd e r 015-ϋ554-00

	

$27

	

Slip on Connector - O rd e r 015-0553-0Ω

	

$34
The Calibration Ste p Generator is α very last

	

( F emale- Σα - F e male) . Or d e r 015-t012-00

	

$12

	

Connector Savers-
rise tim e, 250 mV step generator th at ver ifies

	

50-Ω Powe r Divider Τ -1 each ( F emale) .

	

5ΜΑ - Orde r 015- Π 549-Ω 0

	

$150
specifications of SD-Series Sam p ling Hsads-

	

Order 015-0555-00

	

$230

	

ΑΡ C . O rd e r 015-0552-00

	

2

It is supplied with α certificate and test re p ort,

	

Combination Wr enc h -1 eac h ,

	

CABLES/EXTENDERSstating the r ise time νλ th e sto p based on α

	

(0.312, 6 point)- O rd e r 003-0247-00

	

$9.00

	

Sampling Hea d Eκleod e r Ca b les -ιneasu reι rι ent- ε or ι t rolle d , i n te rnal . Tektronix

	

3.5 MM Accessory Kit- (020-1692-00)

	

$5,995

	

(1 m) Ord er 012-1220-00

	

$585acq uisition standa r d, to α tolerance of ±1 .5 ρs

	

I ncl u des the follow ing :

	

(2 ill) O rd e r 012-1221-00

	

$665ty p ically. Th is reporte d rise time will not excee d	50-Ω Rα fe r ence At r L I ηe-1 each (017-0056-00) .

	

Υ

	

See page 67 for additional cables .19 .5 pg .

	

Adapters-1 eac h

	

, τ

	

Acquisition Extend er- Orde r 067-1324-4Q

	

$95Th e out put connector is α precision 3 .5 mm

	

(Male-to- M ale)- O rd er 015-0551 -00

	

,?

	

Acquisition System Extende r - Order 067-1323-ΩΟ

	

$745male t h at allows d i rect interlace to t h e SO-Series

	

(Female - το - F emale) . O rd e r 015-0550-00

	

Card Cage E xtender - O rde r 067-1267-00

	

$810
[lead . Th e ste p ge ηe rato r is t r igje re d d ίτ e οtέy

	

26.6 G1 τ, 50-Ω Term in α tions-1 eat; 11
f r o m t h e 1ntem α1 Clack Ou t p u t νη α

	

(Male 50 Ω) . Ord er 011-0148-00

	

~~

	

RECOMMEND E D PROBE SCSΑ 803111804-5 θη e5 mainframe .

	

( rem αΙα 50 Ω) . Order 011-0145-00

	

"

	

p5150-see page 67 . "

	

$1,260
INTERNATIONAL POWER SUPPLY OPTIONS

	

(Male
26 .5 ).

Order
Short

0
1

1 Ο 151
1-0151-- 1

ΟΟ
each

	

, α

	

Pfil 56-See page 67 .

	

$240
Universal European - (240 V, 50 Hz)

	

(Female)- Or d e r 011 - 0150 -00)

	

$250
Ord e r 067-1338-01

	

$3,120

	

RECOMMENDE D SO FTWARE
UK - (240 V, 50 HE) Ord e r 067-1338-02

	

$3,120

	

5-Ω

	

stars -2 e αe1 ι

	

,ρ

	

For mo r e information on utility and application sollwafe .
Australian - (240 V. 50 Hz) O rd er 067-1338-03

	

$2,500

	

(5 d4
26 .5

,5
G

Ντ. 2,9 mm) . . OOrder Of 1-0152-00

	

see page 87 .
Switzerland -(240 V, 50 Hz) Order 067-1338-05

	

$3,120

	

ς 2Q db 26,5 G Ητ , 2 .θ mm) .

	

Q11-Oi53-40

	

'2

Ja αηα s e - 100 V, 50-60 Ητ Orde r Ο~ι7-1338-Ω~ι

	

Power Divider -(26 .5 GΝτ , 2-9 mm), 1 each-ρ

	

ς

	

)

	

$3,120

	

Ord e r 015-0557-00

	

"Ρ

	

'" Requires SMA male-to-ΒΝ[.'jemαle α dαρ terwh en

SAMPLING HEAD ACC ESSORI E S

	

Signal Cables -2 eac h

	

attacked to SM4-type άχρυΝ- Order015-0554-00
WtTN SMA (3 MM) CONNECTORS

	

(2 π 5, Male - to- Male ) . O rde r 015-0563-00

	

t:oxtαct your local sales ofce
SMA Actessoεγ Kit-O rd e r 020-1693-00

	

$1,995

	

(500 ps . Male- to - Male), (2 .9 mm, Sem i- R igi d ) .
Includes th e followi ng :

	

Orde r 015-0564-00

	

"ρ
50-Ω Atteaualv rs-2 eac h	TorqueWrench -Ord e r 003-1437-04

	

'τ
(Ν) O rder 015-1001-00

	

$150

	

Combination Wrench -1 each . (0 .312, δ p oint) .
(5Χ) 0 r oar 015-1042-00

	

$155

	

0rde r 003-0241-00 $9-00
6ombi ηα ti ο n Wrench -1 each . (0 .281, β μοίιιt).
Order 003- 0245- 00

	

59.00

SamplingHead Extender Cables, Ι and 2
m eters, can be usedfοrρεαεάκgα sampling head
closer to α circu i t of interest. One end aaaches
to α samplinghead; the other end can be
inserted into an 11801, 11802, CSA 803, or
Sm 11 .

CHARACTERISTICS
(11801,11802, C8A803, SM- 11, SO-Series
Heads)
ENV I RONMENTAL AND SAFETY

Operating Temperatara- 0"C to 50°C .

NOD-Operating Tempperatara - -40"C to +75°C .

Hαmidity-7α 95% RH at up to 50"C .

Altitude, Vibration , Shock, BenchHandling -
Op er ating an d Non-Operating . meets ΜΙ L-Τ-288000,
Typ e ΙΙΙ , Class 5-

OR D ERING INFORMATION

Electromagnetic Compatibility- ΜΒe ΓS th e
following r eq u i r ements o f MIL-STD-461C: CE -03 Pt 4
C u r ve 1, CS-01 Pt 7, CS-Π2 P t 4, CS-06 Ρ t 5, R Ε -02 Pt
7, HS-01 Pt 4, R5-02 Pt 5, RS-03 Pt 7 (l im ited to 1 GΝτ ) .
Meets FCC Part 15, s ιι h pa rl J, C l ass Α .

Fo r Germany : M eets VIE 087116-78 Class R_

Safety- L iste d UL 1244, CSΑ Bulletin 556B September
1973, Te ktronix self-ce rtification to comp ly with IEC 348
recommendation.



The Tekt ronix 11400 Digitizing Osc ίΙ loscope Se r ies is

	

Select α tr ace, α tri gger, α measu remenI o r othe r
as much α milestone ίπ oscilloscope si m plicily as it is ίπ

	

fu ηct ίοπ just by tou c h ing the app r ορ r ία l e a rea of t h e
oscillosco p e performance . It lets yo u concentrate an t h e

	

screen o r by selecting from t he menus . As types of
meas u remen t, without hανίη g to υnder stan d th e ίπ le r παΙ

	

measurement c h ange, t h e fυηοt ίοη s of th e two front

	

panel
o pe ration of an oscilloscope .

	

knobs c hange accordingly- to let yo u set time per
Th e 11400 Se r ies are fully p rog rammab le asc ί 11a-

	

division, set reco r d lengths . or zoom an d pan a r ou nd α
scopes whose dual time bases, 10- p s horizontal

	

digitized reco r d .
resol u tion and 10-bit vertical resolution - up to 14-bit

	

Even with eig h t traces, the up d ate r ate is faste r than
wi th averag ί nq - hel p r edefine th e slandα rds of

	

that of other digitizing oscillosco p es .
ο sc ί osco ρ e acc ur acy .

	

Press t he Autoset button an d th e oscilloscope ωί 1 Ι
T h e 11400 Ser ies app roac h to use r interfaces

	

autoset on α sig n al vertically and horizontally, and obtain
p romises mo re tho roug h analysis in fewer steps . To uc h

	

α sta b le tr igger . You can get α t r igge red display of
sc ree n , i nt u itivemeπυ system, one-button auloset,

	

multi p le cycles wi t h o u t knowing anyt h ing about t he
se q u encing ca pability and large ωανeΣο r m d isplay let yo u	signal. Or , assign t h e ΙDΕΝΤ button on the oscilloscopes
t h in k mor e a b o ut t he measurement and less abo ut flow

	

probes to initiate an a u toset o r to sequence through α
t h e oscilloscop e work s,

	

ser ies of sta red test setups - your ha n ds and eyes neve r
The few cont r ols t h at remain a r e g r ou ped a r oun d t h e

	

leave the job,
d isp l ay screen .

	

If accu racy is t he bottom line in your ap plicatio n , th e
All ot h e r cont r ols ar e b u ilt into α menu system on t he

	

11400 Series Oscilloscopes are clearly th e Instruments to
touch sc ree n . Touc h t h e "Define Wa v efo r m" icon, fo r	consi d er fi rst .
examp le lo get selections for aver aging, d iffe rentiation,
Integration, envelop e, sign u m, smooth ing, and square
root .

Oscilloscope Applicat ions

DIGITIZING OSCILLOSCOPES

114DO AND 11201Α APPLICATION S

he 11400 Se ries are
th e first oscilloscopes

to combine h igh band -
w id t h and exceptional
accuracy with excellent
vertical and horizontalresol ution .
" Ι-GΗτ Bandwidth
" Acquire Up to Six Channels

σ 1 Data at 7-G&
Concurrently

" 10-blΓ Vertical Resolution -
14-bit with Averaging - and
10 -ρs Ησ r1τοηΓα l Resolution

" rime BaseAccuracy of
100ps Plus 0.002% of the
Measured Interval

" Deskew Nulls ΩυΓ Channel
Timing Differences -
Including Probes

" EnhancedAccuracy Mode
" Internal Calib ration
Capability for α VerticalError
of λ% or Less

11403 an d 11402Α

	

Device Characterization - Wit h pr ecision e q ui valent-time sam pling of re p etitive signals and uns urp assed α cc ιι racy an d repeatability . t h ese
osci l loscopes a r e idea l tools Σο r t h e component engineer and device designer .
Optical waveform Acquisition - Wit h t h e P fi701/ P fi7021 P8703, you can characterize, calibrate, o r troubleshoot electro-o p tic d evices s u c h asdiod e lasers, LE D s, electro-optic Modulators : and optical wavegui d es .
Pow e r Supp ly Design -Wit h AC cou p ling, fast overd rive recovery, high vertical resol u tion, and οπα-touc h measu rements, these oscillosco p esa r e an excellent c h oice fo r power s upp ly d esign . 11000-series p lug-in am p lifie r s have α wid e range of calibrated offset, an d can recover quicklyf rom up t ο 8000 d ivisions of ove rdrive .

11201 Α

	

Powe r Supply Testing - W ith advance d waveform p r ocessing functio n s and α p owerf u l measurement set, you can define bot h power and energywaveforms and mak e critical measurements automatically.

Telecommυ nicati ο ns - W ith Tektronix EyePatte r n Τ" sattwa r e, t h e 11201Α can p erfo rm α variety of tests οη comm υ nication si gnals .
Digital Measurements- W it h 400 MHz bandwidth, 94t vertical performance,10 k record le ngt h s, an d the ability [ ο select t h e point in th e digital
signal to trigger οπ , the 11201Α is α very useful tool fo r d igία l measurements .



MR Ι-GΗz DIGITIZING OSCILLOSCOPES

" Color Display (11403 only)
+ 1-GΗτ Bandwidth
" 1-GΗτ Trigger Bandwidth
+ 1 0-bit Vertical Resolution,

I- bits with Averaging
-'σ ωerfυlMeasu rement Set
~+?-Board Measurement
ta fisfiεs

Advanced waveform
'r ocessing
33 Channels 0 ΙΑεgυΊsΙΓiοη

" Dual Independent Time
Bases

" Se lectable 512 to 10k Point
Record Lengths

,P Menu-Based, Touch-Screen
Front Panel

" Fully Programmable Over
GPIB andRS-232-C
Interfaces

" HPGL Plotter Output

0Ι ~1*
ΙΕΕΕ -488

54
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*7 he 11403111402A cumPlies
with IEEE Standard 48χ. Γ-79RP,
RS-232-C and Tektron ix
Sta ndard Codes and Γοηηαtτ .

From th e benc h to th e p rod uction li ne, t h e 1 GΗτ

	

Advanced wavefo rm calculations such as d iffe r entia-
11403 and 11402A give you the powe r Ιο αcg υίι e,

	

tion, integ ration . s q ua re root, loga r ith m, and absolute
meas u re, process and o u tp u t wavefo rms wit h α stan d a rd

	

value arc available at t h e to u ch of an on-screen selecto r .
of acc u racy exclusive to t he 11400 Se r ies .

	

No Ιτιυ 18 waiting fo r r es u lts wh ile an exte r nal pr ocesso r
The 11403 has an f u ll-color d isp lay that lets you

	

wor ks on t h e acq u ired d ata. ΑΙΙ measurements an d
easily

	

distinguish betwee n m ιιΙ t ίρΙ e displayed ωανeΓυιιη s .

	

calculatio n s a re continuously u pd ated as the i n strumen t
Main wavefo rms are dis p layed in up to four d iffe r ent

	

acqu ires the sig n al .
colors, w it h one additional co lo r d esignaled for wi rι d uw

	

Built-in statistical analysis capability lets you get α
wavefo rms . T he 11402Α has α hig h resolution

	

better p ictu r e of how α signal va r ies ove r time - pr ovi d ing
Ι rιοηοc hr οιπ e d isplay .

	

min, max, mean . and stand a rd deviation fo r all selecte d
For c r i tical a pp licatio n s, th e 11403 and 11402Α's

	

measuremen ts (see F ig ure 1) . De d icated d ί gitai signal
10- b i t ver tical resolution can be inc reased to 14-bits wit h

	

ρ r ocess έ ng hardwa re provi d es αε g υί sέ tίοπ enhancement
ave r aging . Single s h ot time Α to Β meas ur em e n ts can be

	

fυ ncti οns

	

such as averaging απ d smnnth i η g to selecti veIy
made with 200 p s reso l u tion, o r 10 p s resol ution wit h

	

remove n oise from thedisp lay (see Fig u re 2), giving yo u
averaging .

	

vi sibil i ty into th e t ru e beha v ior of ci r cuits and devices
Equ i p p ed wi th thr ee pl u g-in comp artments, and dual

	

never before seen wit h out extensive delayed signal
time bases, t he 11403 and 114 Ω 2Α cαπ continuously

	

processing .
acq u ire 8 signals from up to 12 inp ut channels . Eight
wav εtnrms can be displayed simultaneously on t h e

	

MEASUREMENT SYSTEM
nine-inc h vertical, raster scanne d C R T .

	

All meas urements can be p r og r ammed ονεε t he GP IB
T h e du al time bases permit s ίΜιι 1t απ eουs capture and

	

or R5-232-C interfaces, elim inating o p e rato r e rr o r arid
d isplay of up to two window records for eac h main recor d	en hanci ng test re p eatability .
αcg υίεed . Main arid ωίπ dοω reco r ds in t he digital oscillo-

	

The 11403

	

and 11402Αmeasu r ement system is
sco p es are analogous to main swee p and delaye d sweep

	

esped αΙΙy ιι sef ιιΙ ίπ automated test applications w h ere t he
acq u isitions in analog oscilloscopes .

	

α 5c ίΙΙα 5cορ e can acqu ire wavefo rms, make th e measu re-
Window acquisitions can be positioned anywh e re

	

ments, and re p ort t h e res u lts to th e host controller .
wit h in t h e main retar d and can be used for detaile d

	

Measurement r esults can be ρrocessed more rap ίd Ι y, and
analysis of c r itical a reas of t h e main wavefn rm .

	

use πιυch less memory s μαο e Ι l ταη [lie. r aw ωανΟπ r ιτηι
data .

T he 11403 and 11402Α inco rp orate extensive
t rigge r ing oa pab i Ι [ties including selecta b le AC o r DC
coup li n g, AC noise r e j ect, as ωe ΙΙ as hig h an d iow
f requency re j ect . Pr etr έ gger o r p ostt rigge ε details can be
viewed on t h e main t race . And α 1 GΗτ t rigger ban d wi d th
leis yo u trigge r on t he fastest signals.

ADVANCED ANALYSIS WITHOUT DELAY
L ive updating of t h e dis p lay and ο1 all waveform

measu rem ent parameters lets you observe p henom ena as
t h ey occur, and allows com ρΙe χ mαth emat ί ca Ι t ransfo r -
mations and fu nctions to be applied to the acq u ired data
in nea r r eal time .

ANNOTATIONS
All of t h e 11403 and 11402Α measu r ements are fully

annotated ίιΙ or de r to clea r ly i d entify th e portion of th e
wavefo rm being measu re d , an d to s how t he locations of
th e πι e αs υ re ι rιαιιt ίh ι eshol d s (see Figure 4 on page 56) .
Th e measu re d p ortion of th e waveform is h ighlig h te d ; and
horizontal and ve r tical li n es a r e used [ο t rac k t h e upper
an d lowe r limits of t h e measu re d po rtion , and t h e 10%
and 90% values-

All c r itical meas u rement lim its a r e easily ad j ustable
an d d is p l aye d in the measur ement pop-up rnerius- If you
want measu rements from 20% to 80%, instea d of from
10% to 40%, you can sim p ly set th ese lev els w ith [tie
control knobs, or wit h an on-screen numeric key pad . Any
value can be set in relative ( p e r cent) or absolute te rm s .

THE USER INTERFACE
The 11403 and 11402Α 's comp rehe n sive analysis

f u n r tioι n s, plus vi rt u ally all of t h e manual controls of the
instr u ment-incl u d ing p lug-ins and p r obes-are
accessi b le to t h e user t h r o u g h α minimum of f ront panel
buttons, two use r -assignable control knobs, arid an easy-
lo-operate, iπιιrh -sc reen i n terface {see F igu re 5 on ,
p age 5fi} .

CO LO R DIS PLAY
Th e 11403's colo r d is p lay lets yo u easily isolate arid

focus on related items . Α hig h - resol ution raster-sca n CRT
res u lts in α cris p display, and allows simultaneo u s
presentation of Lip to eig ht waveforms .



Four colo rs a re d e d icate d fo r t h e display of main
reco r ds, wit h one additional colo r designated for win dow
reco r d s . Th is ma kes t h e differentiation of ac q u isition
channels α simple tas k , and lets t he user easily
disti n g u is h sup e r im p ose d wavefo rms . In add itio n , t h e
default colo r set can be adju sted to suit particular nee d s,
wit h over 260 ;00 Π g radations to choose from .

The

	

11402A offe rs t h e same resolut έon an d wavefo rm
d έsρΙαy ca pab i Ιέ ties ίπ α sh arp monoc hrome d is μΙ ay .

PLUG-IN MODULARITY
The 11403 and 11 402A Dig ifh ing Oscilloscopes a r e

e q ui p ped to handle up to three 11000-Se r ies p lug-ins .
(For α list of plug-ins and ch a r acte r istics, see page 63 .)
Seve ral pl u g-ins are availa b le, offe ring α range of
b andw id ths, c h annels, and input ίιτ 1 μ8dαπ ces to choose
from . 1nstallation is α simple matte r of slid ί ng each unit
into place . T h e plug-ins a re controlled thr oug h t he
mainfr ame, either th ro u g h the touch scr een interface, or
via t h e ΙFFF Standa r d 488 o r RS-232-C b us .

WINDOWS
The 11403 and 11402Α αΙΙοω acquisition of tw o

window records in additio n to t h e niαίπ tim e base record
(main and window reta r d s

	

iii the 11403 and

	

11402A a re
sim ί lar to main sw eep and d elayed sweep acquisitions in
analog oscilloscopes) . Ar eas of i n te r est on t h e main
waveform can be ex pan d e d έη VV ίπ dοω reco r ds to pf Ωvide
α mo re t h oro u gh or detailed analysis .

rcA .
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RECORD LENGTH
Reco rd lengt h is selectable f rom 512 to 10.240 p oints,

providing t h e ability to captu r e and analyze repetiti v e
events in d etall,

WAVEFO RM MEM ORY AND NONVOLATILE
STORAGE

T h e standard 1 1403 and

	

11402A are eq ui pp ed wit h
512 kbytes of volatile ωανef οιιτι acq u isition arid display
memory and 128 kbytes ο ( non volatile memo r y far
storage of wavefu r vis arid settings . T hese memo r ies a re
in dependent: th at is, th e n umbe r of stared waveforms and
setti n gs has no im pact on t h e memo ry available for
acqu isition .

Fo r u se rs wh o re q u i re ad d itional memo ry, O p tio n 2D
adds an additional 768 kbytes of non-volatile mennory for
sto rage of wavetor ms and settings . T his p rovi d es α total
of 896 kb ytes of non-volatile. η ie ιrια rγ - eno u g h fo r
ap p roxi m ately 450 wavefo rms of 1 k - p oint recor d lengt h .

DOCUMENTATION
Documenting you r res ults with t h e 11403 and 11402A

is α 5 easy as pressing one button . ΗΑΗρ C ΟΡΥ sands α
high-resolution co p y of the current sc r een, complete wit h
label and time. and date stamp, t hr o u g h yuu r c h oice of α
standard Centronics pa rallel printer, RS-232-C, or GP IB
port to any ca ιnp atible p r i n te r o r plotter - indΑ ing t h e
Te ktronix 4696 an d 4693D color p rinters, and HC1 Π0
colo r plα ae r (see Fig ur e 3) .

Σ.0;Υ Ift

Figure 7. Statistical analysis ofmeasurements

	

Figure 2. In theAnnotation Mode, horizonta l
Provides maximum, m inimum, mean, and

	

cυrsor bars

	

andhigh lighting serve to focus yourstandard deviatioκ for up to sixmeαsuremeηIs

	

αttentinη οη the portion of the waveform being
αt once . Th isJea[υre is useful fo r statistical

	

measured.qua li ty rο n trο l ,ME test development, and
device characterization.

11403
11402Α

Figure .3. 174Whαrdcopy
output.
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APPLICATIONS
DEVICE CHARACTERIZATION
Th e 11403 and 11402 Α are designe d for p recision,

equivalent-time samp Ι ing of re p etitive signals . Thei r
u nsu r passed

	

accuracy αηd rep eata b i Ι ity m a ke t h em th e
i d eal foals for t he component engineer an d device
desig ne r .

Dual bυί 1t-in time bases al low wi ndow ing fa r d etailed
tim ing analysis of devices. M ulti p l e signal ac qu isition
an d d is p lay eliminates t he nee d to mu ltiplex c h annels,
an d allows you to see ca u se and effect relations h ips on
t h e same sc reen . And the color display of th e 11403 lets
yo u easily distingu is h among mu lti p le wavefοrms .

OPTICAL WAVEFORM
11
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high-
precision
resolution, and the 11A33 D ifferential

Comparator plug-in, small signals riding on larger signal
swings or high DC voltages (such as ripple and noise)
can be easily spotted and isolated- For more information

1rod

	

'1

on page 68 .

CUICKSTART TRAIN ING PACKAGE
Qu ic kSta rt contai n s application examples, and is α

comp lete and portable t r aining pack age . It can ser ve
se veral users fo r tho r oug h self -stud y o r as α q u ic k , easy
refe rence .

The pac kage comes comp lete wit h the Qu ic kStar t
boa rd , vi deo, work b oo k . boar d refe re n ce, and power
plug ; and is incl u ded in the p u r ch ase p rice of the inst r u-
ment .

Figure 5 . With t h e intuiti v ely designed touch
screen, instrument and acquisition set-up is a
simple matter of making αfewtouch screen
selections .

rιααΡΑετrΡιcτιrς
VERTICAL SYSTEM WITH ENHANCED ACCURACY :
A Υ DCAccuracy -Ε1 % for an 8- d iv ί si ο n sig n al .
Absolute DC Accuracy -Ε 0.6% when using tulI
scale of th e plug-in offset range .
ENHANCED ACCURACY a u tomatically expi res when t h e
instrument tem p erature changes by approxi mately ±50 C
f r om t h e tempe r atu r e of th e last calibration, Even if t h e
ENHANCED ACCURACY is not renewed , th e accu racy
typically remains :5 2% .
11000-Ser ίes Pr obes can be ί nd u ded in cal 1 brat! on . The
11403 or 11402A w i l l p r om p t yo u to co nn ect t h e pr obes
to theCA L IB RATOR .

Vertical Resolution -1Π bits (10241 eve Ι s) . Resoiu-
tion ca n be increase d to 14 b its (16384 lev els) with signal
ave r aging .
Equivalent-Time Bandwidth -1 GΗτ max,
(dete r mine d 3 γ t he pl u g-in use d ) . See p age 63-

HORIZONTAL SYSTEM
Time Bases - Τωα i d entical, ind ependent, b u ί It-in time
bases .
Record Duration -5.11 π s to 1024 s in 1-2-5
sequence .

TimeBase Accuracy-100 ps +0,002% of measu re-
ment inte rval,
Record Length -512, 1024, 2048. 4096, 5120, 8192,
arid 10240 p o i nts .
Samp ling Rate-20 Μ SIs max .
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11403
11 , Ι

Main Record Ροsίdαηίηg -The main record is

	

MEASUREMENT SYSTEM
positione d with respect to the main t r igger point .

	

Wevetorm Processing Functions
Pretrigger One record d uration

	

Wave form Functions - D ifferentiate . integrate,
P osttrigger . One record duration

	

interpolate, sm ooth, average, envelope, square root,
Resolution : Onemain record point

	

logar ί thr τι , natural log, absolute value, exponential, and
Windows -The main recor d pl u s two window records

	

s ίgnum .
may be acqu i red	anddisplayed . The ωίπ dοω records may

	

Arithmetic Operators -Add, subtract, multiply, andbe of α different length (duration) and may have α sm aller

	

di vide .
timeld ίν than the main recor d . If two ωίπ dοω records are

	

Measurement Setused, they h ave the same duration and timeldiv settings,
but can be positioned independently

	

Amplitude - Μί n, max, mi d , mean, 9 α
I
η,.

	

p-p,

WindowRecordPositioning-The window recor d s

	

υηdershaof , overshoot . αηd RMS,
are positioned relative to α window trigger p oint which

	

Timing -Rise, fall, ωί dth, d elay, main [ ο ωίπdοω trigger
may b e delayed by either time or events r elat i ve to the

	

t ί me, phase, per ί od, d ιι t γ cycle, skew, μ rορα g α[ ίοπ delay,
main record's b igger point .

	

cross, and frequency .

Μαlη-lo-Wίηdοω Trigger Time Measurements -

	

Measurement Statistics -Min, max, mean, and
The time hetween th e Μαίπ record Ir ίgger αηd fhe Window

	

standar d d eviation of all active measurements.
trigger can be measured p recisely, even it each trigger

	

Area αηdEnergy -Area +, area -, and energy .
only occurs once . Repetitive events allow t his measure-

	

Cursors -Dual d ots in split or paire d made, horizontal
ment [ο be averaged for better resolution and accuracy .

	

απ d vert ίcaΙ b ars, measuremant

	

zone de Ιim ί ters,

Single Tr igger Resolution

	

200 ps

	

lnpu( έiutput System -Cantrun ί cs, G ΡΙΕ , and
R5-232-C ports standar d . Fully GPIB and RS-232-C

Repetitive Resolution

	

10 p s with averaging

	

p rog rammable .
Accuracy

	

250 ps +0.002% of

	

CRT AND DISPLAY FEATURESmeasured interval

	

CRΤ -g- Ιη . diagonal, magne l ic defection . Vertical
TRIGGERING SYSTEM

	

raster-scan orientation . Color CRT in 11403, mono-
Range -+F υ lI Scale .

	

chrome display in the 11402Α .
Main Trigger, Coup ling and Sensitivity

	

Colors (11403 only) -Eight-color defa ι lll ; or the user
OCCoupled -0.55 d iν from do to 50 MHz : 1 .5 d iv from

	

carι select from α palette of 262,144 co Ια r5,
50 MHz to 1 GFiz ."'

	

Video Resolution-552 h ο r ί z οπ t αΙ by 704 vertical
Noise Reject Coupled -1 .2 d iv o r less from DC to

	

d is p layed p ixels .
50 MHz-, 3 d i v at 1 GΗτ .`'

	

ENVIRONMENTAL AND SAFETY
AC Coupled-0.5 di ν from 60 Η7 to 50 ΜΗτ; 1 .5 d iv

	

Temperatur ιa-0pα r αt ί ng : 0 to +50 °C .
fr οιπ 50 MHz to 1 G Ητ .*' Attenuates signals below 60 Hz.

	

Non-operating :-40 to +75 °C .
HFRejeεt Coupled -0.7 d ίν from DC to 30 kHz .

	

Humidity-Operating an d Non- operating : Up to 95%
LF Rejeεt Coupled-0.7 d iv from 60

	

kHz to 50 ΜΗτ ;

	

rel ative humidity, UP to + 50 °C_
1 .5 d iv from 50 MHz to 1 G Ητ .''

	

Altitude-Operating and Non-operating : m eets
Window Trigger, Coupling and Sensiti vity

	

MIL-Τ-288000, Type Class 5 .
DC Coupled -0.5 d iv from do to 50 MHz ; 1 .5 d ίν from

	

Vibration -0perat ία g : meetsMIL-Τ-28800 C, Sect ίοη
50 MHz to 500 MHz .*'

	

4.5.5 .3 .1, Type Class S .
Noise RejectCoupled -12 d iv ar less from DC to

	

Shock- Νοπ - ορ erαt ίη g : meets ΜΙ L- Τ-28800 C, Sect i ο n
50 MHz : 3 d iv α[ 500 MHz .*'

	

4.5.5 .4 .1 . Type Class S .
ACCoupled-0 .5 div from 60 Hz to 50 MHz -, 1 .5 d iv

	

8enεh Handling-
from 50 MHz to 500 MHz." Attenuates signals below

	

O p erating ; meets MIL-T-288000, Section 4 .5 .5 .4 .3, Type
60 Hi .

	

Class S . Electromagnetic Compatibility - Meets the
HF Reject Coupled -0.65 d iv from 80 kΗτ .

	

following requirements of MIL-STD-451 Β - CE-03, Part
LF Reject Coupled -0.65 d iv from 80 kHz ; 1 .5 d iv

	

4, Curve 1 ; CS-01, Part 7 ; CS-02 . Pa 1 4 ; CS- ϋ 6, P art 5 ;
from 50 MHz to 500 ΜΗτ .''

	

RE-02, P art 7 ; RS-01, Ραιq 4 ; RS-02, Par f 5 ; RS-03, Part
Nal d off Range

	

Ι (limite d to 1 GΗτ) . Meets FCC part 15, subpart J, class
Α . M eets VIL E 087116 .78 for Class Β .

Main Record- Μίπ : 490 as ; max . 10s .

	

Safety-Listed U L 1244 ; CSA Bulletin 55613,
Window Record - Μίπ : 20 π 5 ; mαχ:811 s .

	

September 1973 ; Te ktronix self -cert ίfication to comply
*° Α t m in imum 1τnddof settling.

	

with IEC 348 recommendations .

11403 1 -G Ητ Color
Digitizing Oscilloscope

	

$16,950
1nclu d es : Tutorial
ς07ϋ -7418-ϋ 1) : User Reference
(0 λ0-741θ-ϋ 1) ; Program mer
Reference ( ο 70- 742 α-01) ;
Command Reference
(070-7421-01) ; Service
Refe re nce (ϋ 76-7422-ο 1) ;
Q uick Reference (070-λ 734- ο 1 } ;
Power Card, U . S ., 120 V
(161-0066-00) .
11402Α 1 -G Ητ Monochrome
Digitizing oscilloscope .

	

$14,950
Ιτι cΙυ d ο 3 : 5α r τι e as 11403 .

INSTRUMENT OPTIONS
Opt, 1C-Cable Feedthroug h
Connectors, +6 Ρ00
O pt. iR- Ααε kmουπτ .

	

4250
Op t. 2α - Memory Expansion
Adds 768 kbytes ot nonvolatile
memory for storage of
wavefornι s and settings .

	

+61,500
Opt, 40 - DMA Controller
Increases transfer speed over
GPI B .

	

+$400
Opt . 25 -PEP 301 Ι π 5[rυmeoU
System Cοπ[τνιΙ eι.

	

+67,995
See page 67 for additional optlon
information .

INTERNATIONAL POWER PLUG
OPTIONS

Opt . At - Α5 Ανα dαΝο

	

NC
See page 488 .

WARRANTY-PL US SERVICΕ PLAN
OPTIONS

See page 490 .
Opt. e ο - On-Site Product
Installation and Set-up.

	

+;475
0pt.01-1-Year 0n-Site Servicc

	

+$455
Opt. 02-2-Yea r 0 η -SiteSο rv ιce +51,379
Opt- 03-3-YearOn-Site Service +$2,128

ACCESSORIES
Recommended Probes and H ard Copy
On its - See p age 67 .
Recommended Software- See page 67 .

PHYSICAL CHARACTE RISTICS _
Benchtap Rackm ou nt

Dimensions mm In . mm in,
Width

	

448 17 .6 482 19 .0
Height

	

238 9.4 222 8 .8
Depth

	

599 23 .6 55 0 21 .6
Weight "-

	

kg

	

I h

	

kg

	

Ih_
Net

	

19.0

	

41.6

	

22.0

	

48.0
5 h έpping

	

28.0 62 .0 31 .4 58 .0
(domestic)



Ι U. 400-MHzDIGITIZING OSCILLOSCOPE

" 490-MHz Bandwidth
" 8-Channe l Display,
4-Channel Acquisition

" 5ωίtεhable Impedance :
ία cl , 1 Mil

φ 70-Ps Horizontal Resolu tion,
1-bit Vertical Resolution

* Wavelarm Processing and
Α rrtomatiε Pulse Parameters

" Vυ1Γίρle 10,240-Point
ίναvetormRecords

" Simplified Feature Access
" External Trigger
"FullyProgrammable via
GPIS and RS-232-C

G P~I B *
ΙΕΕΕ-98Β

* Ιhe ΙΙ2f1ΙΑ {7sc i[fa .scnpes carnρ iy
with IEEE

	

Standard 488. Ι 1Υ87,

RS-232-C αιιd Tekfro nm Stσrida rd
Codes and ΓοηηαΜ

With al ι the wavetorm p rocessing powe r of the

	

CHARACTERISTICS
11400-Se r ies D ίρί tέτίηρ Oscilloscopes, t h e

	

11201A
offer s α new level of value in hig h - p erto rmance measu re-

	

VERTICAL SYSTEM
ment . Its monolithic design incl u d es state-of-the-art

	

Equivalent-Time Bandwidth -
featu res that mak e ί t excel Ι ent fo r

	

ATE system s .

	

>10 πιV : 400 M Hz .

CHOOSE YOUR COMPUTER INT ER FAC E

	

5 to 9 .95 rτιV - 350 MHz .

T h e 11201 Α has batty IEEE Stan d a r d 488 and

	

2 to 4.98 ιrτV : 250 ΜΗι .

RS-232-0 lnte rtα Ges λ5 standard features far data

	

1 to 1 .99 mV : 200 MHz .
tra nsfe r and instrument contro Ι . T h e R5-232-C port lets

	

Vertical Resolution - 9 bits (512 leve l s) .

you control th e inst r ιιment with α PC, upload o r	Two b u iIt-in fo ur - p ale bandw idt h -limit filte r s (100 MHz
dοωηΙοαd wavef οrms from α ωο r kstatiοη or main1 rame,

	

and 20 MHz) may be activated to reduce unwanted
or run diagnostics over α modern- G ΡΙΒ and R5-232-C

	

high-f r equency noise at 24 d3/octave for each c h annel .
menus let you matc h interface pa ramete r s wit h α

	

Bot h coa r se an d fine def Ι ect ίοη -factor step s a re tuIly
cc)ntr οΙΙer , ιτι odor τι , υε host, If speed is α c ο n5id Ρ r ati ηη ,

	

cali br ated

	

At 1 rτιV/d i v , t he h ig h -resn1 υΓίοη calibrated do
t h e DMA option can be added to ma ke G P IB data

	

offset has α setab έlity of 25 μV αη d α range of t1 V
t ransfe r s even faste r . Whic h ever b u s is c h osen, the

11201Α res p onds [ π α Iogica Γ set of Te kt ronix Standard

	

of

200,giving an effective screen heig h t

Codes and Formats commands t hat πια ke it easy to w r ite.

	

of

	

00

1e π

r

ν
.
to 16 bits),

test p r n ced ιι res .

	

Number ο1 Channels - Fo ur .
Calibrated Deflection Factors -

ACCURATE , AUTOMATIC MEASU REMENTS

	

Coa rse steps 1 mν to 10 VΙdέν ίπ 1-2-5 sequence .

T he

	

11201A performs wavefo rm-processing

	

Fέπ e steps: B etween coa r se steps in 1% inc rem ents of

functions, pu lse- p a ramete r analysis, curso r functions,

	

next mo r e-sensitive coarse step .

arid tr igger-to-t r igger measurements th at cove r α fu ll

	

Accuracy -
range of measu rement nee d s . Α special annotation mode

	

ΑμυΙΓ s dc acc ur acy: ±(1 .4% + 0.012 d iv) .
shows wh e re measurements are being mad e οη th e t r ace

	

ρ C ΒαΙαπ ce, 1 to 99 .5 mVl d i v : ±(1,0 mV + 0.10 d iv) .
so that you can feel conf i d ent that t he oscillosco pe is

performing the measurement you intende d it to mak e .

	

Offset Accu racy, 1 to 99 .5 mVldi v (t1 V range) : t[ U.4%

D ot c ur sors can be split between two waveto rms to mak e

	

+ 0.5 mV] .

propagation-delay measure rnenls or to compare

	

For absolute do accuracy of single-ρπίπt meas urements
voltages .

	

ιι sίη g offset, add the Offset Accuracy and DC Balance

te rms .

Offset Hangs -
1 to 99 .5 rτιVldiw ±1 V : Resolution : 25 μV .

100 mV [ο 0.995 Vld ί v : +1Π V, Resolution : 250 μV .

1 to 10 VJd iv +10 Π V, Resol u tion : 2 .5 mV .

Typical
Noise

(ΑΜS) -

1 to 1999 mVldiv : 0 .22 d ίν .

2 to 4 .98 mV/div. 0.13 d iv .

4 to 9 .95 mVld iv : 0 .07 div .

10 mV to 10 Vld iv : 0 .06 div .

Input Impedance -5ω itc h able : 1 Μ9~ ίπ pa rallel with
15 pF , o r 50 i δ ±2.0% .

input Coupling Modes - ΑC . DC, and O FF,
Maximum Input Voltage -
1 Μ f2 : 500 V (do + pea k ac) .

50 Q . Inpu t auto matically disconnects ω1he ιι Ill α in p ut

Measu r ement τυη es can be set to l imit th e automatic

	

signal excee d s safe limits . Manual reset .

measurement to α portion of α d isplaye d t r ace . You can

set proximal . distal, and ιΤιe5 ίαΙ levels [ ο customize

timing measurements . U p to six measu r eme nt res u lts

can be dis p layed

	

and (;or ιίίπυαιι s Ιγ

	

updated as t he data

c hanges . T h is lets you make a d justments and see t h e

results quic k er than eve ι befo r e . Α d ire r.[ har d -copy

out ριι t ίη c Ιιιd α s time and date stamp of th e meas urement
for arc h iving .



HORIZONTAL SYSTEM

	

External Coupling and Sensitivity
TIme Bases -Τωο identical b u ί It-in ti m e bases .

	

DC Coupled -1 V from d o to 50 MHz, increasing to
Record Duration - 5 .12 π s to 1024 s ί η 1-2 5

	

2 V at 400 ΜΙ Ιτ .
sequence .

	

Noise Reject Coupled -1 .2 V f rom do to 5 0 MH z,
Time Base

	

Accuracy -100 p s + 0.002% of meas-

	

increasing to 35 V at 400 MHz .
υreme nt interv al .

	

ACCoupled -1 V from 60 Η 2 to 50 ΜΗτ , ίncr eas ί ng to
Record Length - 512 p oints to 10,240 points .

	

2 V at 400 MHz : allen uates signals below 60 H/_
Sampling Rate - 20 MSIs max .

	

HF Reject Coupled -1 V f rom dc. t o 30 k H z .
Main Record Position ing -The π 1 αίη recor d is

	

LF Reject Coupled -1 V f rom 80 kHz to 50 ΜΗτ ,
positioned with respect to the t r igge r poi n t .

	

Increasing to 2 V at 404 MHz .
Pret rigge r : One reco rd du r atio n .

	

Maximum ΙηρυΓ -150 V (dc + p ea k ac),Posttr ίgger : One recor d d uratio n .
Resolution : One Main recor d p oi nt .

	

Impedance -1 ΜΩ p aralleled by 15 pF .

Windows - Ιπ add ition to t h emain recor d, eitl ι e r one of

	

Holdoff Range -500 π s to 10 s-
t ωπ window reco rd s may be ac q u έ re d and d ί s ρΙ ayed , Th e

	

MEASUREMENT SYSTEM
window reco rd s may be of α diffe r ent 1e π gliΙι (d υια [ ίοιι )

	

Waveform-Processi n g Functions
an d may have α smalle r time/ d iv t h an the main reco rd . If
two window record s are used, t h ey h av e th e same

	

Measurement Set -Amplitu de, [ ίm έπ g,

	

and a rea

	

and

duration and time/div settings b ut ca n be positione d

	

en e r gy .

in d ependently.

	

Cursors - Horizontal and Vertical B a rs ;

Wlndoω Record Positioning-The ωίπ dσω reco r ds

	

measurement-zone Delimite rs .

are p ositioned r elati ve t4 α window t r igger p oi n t, w h ic h

	

CRT AND DISPLAY FEATURESmay be delayed by either time o r events relative to t h e

	

Standard CRT- 9 ί r ι -d ία g υ rιαΙ , monochrome,
main reco rd 's t r igger point .

	

magnetic d eflection . Ver tical raste r -sca n o r ientation .
Main-to-Window Trigger Time Measurement-

	

Standard Phosphor - GΗ (P31 } .
The time between the Main reco rd t r igge r and the

	

Video Resolution -552 ho r i τon fal b

	

704 verticalW ίηdοω t rigger can b emeas ured p reci sely,

	

even if eac h	y
trigger occurs only once . Re p etitive events allow t h is

	

displayed pixels .
measurement to be a veraged fπτ bette r reso Ι uti οη and

	

ΙΗΡUΤδ10UΤΡUΤδ
accu racy .

	

Printers and Plotte rs -Gentr oniιs 1 r ι te τfaιe supports
Single T r igge r Precision

	

200 ps

	

Epson g rap hics-com p atible d ot matrix p rinte r s .

Repetitive Precision

	

10 ps, after 100

	

POWER REQUIREMENTS
ave r ages

	

Line-Voltage Ranges -9 Π to 1,12 V RΜ S1 180 to 250

Accu racy

	

250 p s + 0.002%

	

VRMS.

of reco rd d u ration

	

Llne Frequency -48 to 440 Hz.
--

	

Maximum Power Consumption - 320 W .
TRIGGER ING SYSTEM
Range -± F ull sc reen .
Bandwidth -400 MHz max .
Inte r nal Coupling and Sensitivity
DC Coupled -1 .0 div f r om de to 50 MHz, increasing to
2 div at 400 MHz .
Noise Reject Coupled-1-2 d iv π r Ι ess ff οm dc to
50 MHz, inc reasing to 4 d iv α400 MHz .
AC Coupled-1 .0 dlv f rom 60 Hz to 50 MHz,
increasing to 2 d έν at 400 MHz . Attenuates signals below
60 Hz .
HF Reject Coupled -0.7 d lv f r om d c to 30 k l Ιτ -
LF Reject Coupled-0.7 div f r om 80 kH z tu 50 MHz,
inc r easi n g to 2 dIv at 400 MHz .

400-MHz DIGITIZING OSCILLOSCOPE

	

ι

ORDERING INFORMATION

11201A 400-ΜΗτ Programmable
Digiti τ lng Osci l loscope .

	

$11,900
i n clu des T u to rial (070-7803- Π4] ;
Use rιProg r amme r Reference
(07ϋ-7804- ϋο ) : Command
Refe rence (07 Ο 7421 01) :
Service Refe rence ( ϋ70-78ϋ5-00);
Quic k Refe rence (070-7734-Π 1) .

INSTRUMENT OPTIO N S
Opt- 23- i ncl ud es fou r Ρ 6134
pr υ bes .

	

453 α
Opt. t3- PEP 301 lmt rum ent
System Cont rolle r.

	

+17,995
Opt. 1C-Cable Fee dt hr ough
Con nector& .

	

+$200
Ορ [- 1 R - Ric kniϋυ nt .

	

+$250
Opt. 41)- ΟΜΑ Controller .
Increases t ransfe r speed ove r
GPI B .

	

$400
See page 67 fo r ad d itional o ption
information

I N TER NATIONAL POWER PLUG
OPTIONS

O p t. Al - A5 Available

	

NC
See page 499 .

WARRπΝ r Υ-ΡευSSε R νιεε PLAN
OPTIONS

See page 488 .
Opt. 00- On-Site Prod u ct
Installation and Setup .

	

+$475
O pt- 01-1- r ea r On-Site
se r vice .

	

+5535
Opt, α2 - 2-Yea r On-Site
Service .

	

+$1,430
Opt. ρ3- 3-Yea r 4n-Site
Service .

	

+$2,2 δ 0
ACCESSORIES

Power -S up ply Exit nd ed Diagnostics
(Ο57-1254-00) .

	

$320
Re cσmmen d ed Ca ιt- See page 67.
Recommended Pro b es- See page 67
Re εοmmen d e d

	

Software -See page 67 .

PH YSICA L CH A R ACTERI STICS
Ca b inet Rackmou nt

Di m ensions mm in- mm in-
Width

	

448 17 .6 483 19 .0
Heig ht

	

238 9.4 222 8 .8
De p th	599 23.6 550 21 .6
Weights ko I b kg I b
Net

	

1 θ 41 . 6 72 . ο 48 .0
s h ip ping

	

MO 62.0 31 .4 68 .0



Ι '

	

GΗΤΕΥΕ I'm COUNTER-TIMER.,
ANALOG OSCILLOSCOPE

Β rig h tEyeTM CRT is
m ore than α thousand

tim es brighter than the

	

Combining Tekt r onix's prop r i etary micrac h annel p late

	

elimi nates t h e υοηce r π that usually accompanies t h e
CRTs of conventional

	

BrightFye Ι1ΜC Ρ CRT, t he fastest up date rate of an

	

measur ement of comp lex signals wit h α conventional
oscilloscopes.

	

analog oscilloscope and an integ ral 750 MHz, 10-d igit

	

counte r , whic h d oes not allow you to see exactly what is
co u nte r -timer, t h e 500-MHz

	

11302A lets you see

	

being meas u red {see Fig ur e 1} .
Built-in 750-MHz Universal

	

otherwise Invisible events an d measure oth e r wise

	

The combination of an i n teg ral oscilloscope and α
Counter-Timor with Counter

	

unknown q uantities - p r oving again how ίη d ί spe n sible

	

counter-tim e r allows you to ma ke counte r -time r
View

	

analog technology remains for many applications.

	

meas u remen ts on any of 12 plug-in input c h a n nels or on
" Up to 8 Traces Displayed

	

Th e

	

11302A i5 α versatile co u nte r-time r analog

	

the signals α [ t h e Α an d Β Exte rn al T r igger Counter
Simultaneo usly

	

oscilloscope . Th e oscillosco pe is full p rog rammable via

	

Inputs, Use of t he Α and Β External Trigger Counter
" Aulσse Γ

	

either IEEE Stand ar d 488 o r RS-232-, with any

	

Inputs allow s the use of t h e co u nter -time r wit h o ut tieing
*Automatic Time and

	

RS-232-C-eq uip p ed pe r sonal computer . T h e 11302Α is

	

up the oscilloscope fu nctions of t h e inst r ument .
Amplitude Measurements

	

eq u ally at home in t h e most com p lex automate d

	

BRIGHTEYEI M H IGH-WRITI NG-RATE CRT" DualDelayed Sweeps

	

ρ rod υ ctiart-test system o r ίπ smaller scale oompu ter-
" 6-cm1ns Visual Writing Rate

	

assisted testing and data-logging applications in t h e

	

The mic roc h annel- p late C RT of th e 11302 Α providesprovi d es
" FullyProgrammable via IEEE

	

engineering environment . T he CRT rea d out d is p lays

	

fi-cmlns visual w riting rate, brig h t eno u g h to view th e
Standard 488 and RS-282-C

	

oscilloscope and ρ lug- ίτι settings, as ωe ΙΙ as n ume r ic

	

fastest single-s h ot t ransient in normal ambien t room
" Video Holdoll PaIINTSC

	

rea d out of d esi red measu rements; 5 ο there ί 5 no need [ο

	

light- T h is allows viewing of inte r mittent glitc h es in t he
" Countdown Ηοldα11

	

count o r inte rp olate between g r aticule d ivisions,

	

mi dst of br ig h t repetitive signals at t h e f u ll bandw i d t h of
" Timing Analysis α 1 Complex

	

t h e sco p e . Br έ g h tEye oscilloscopes pr ovide the h ig h est
Signals

	

WIDE CHOICE OF PLUG-INS

	

single-s h ot ban d wi d th avai l able (see Fig u re 2 j .
" Wavelσrm Characterization

	

Α ch oice of fi ve amplifier pl u g-ins p rovi d es d is p lay of

	

Using t he Dig iti τing Came ra System (DCS) f rom
" Component Evaluation

	

up to eig h t t r aces α# 250-MHz ban d width o r fo ur t races at

	

Tektronix, you can digitize single-s h ot eve n ts up to t h e
" Timing Accuracy

	

500 MHz . Al Ι plug-in inputs a r e su pp o r te d by t he

	

fu ll ban d width of t he oscillosco p e, cr eating α
" Imp roved Measurement

	

TekP robe interface, wh ich enables th e use of the active

	

h ig h -pe rformance waveform digitizing oscilloscope .
Confidence

	

an d passive pr obes . Fo r mo re info rm atio n on
11400-Se ries plug-ins, see p age 63-

	

ΑUΤΟSΕΤ
T h e Au toset feat u re p rovi d es α scaled , tr igge r ed

disp lay of the sig nal immed iately and a u tom atically .

60

AUTOMATIC MEASUREMENTS
Up [ ο e ight of t h e sixteen available autom atic

meas ur ements can be displayed wit h t h e tou c h of α
button . Measurements availa b le inc Ιud e r ίse, fal l, βΜ S,
ove rshoot, un ders h oot, to p , base, mean, pea k -to- p eak ,
min . mαχ , m i d , f req u ency, p erio d , widt h , duty cycle, and
p ropagation d elay (see Figu re 3 J .

CURSORS
Both vertical and horizontal cu r so rs can be displayed

to ai d in ma king amp litu de and timing measu rem ents .
Cursor scaling perm its p e r centage, dB , and d egree
compa r isons with o u t th e nee d for calculations .

BU ILT-1 H TIME BASES
Two built-in time bases pr ovi d e sweep rates to

500 psl d ί v an d dual d elaye d sweeps .

HOLDO FF
Hol doff provides t h e means of holding off th e

occu rr ence of the main swee p until α selected amount of
time or n umber of events has occurred . Th is capability is
esse n tial in I n specting g r o up s of pu lses or events,

v when they a r e not
GΡΙΒ *

	

BUILT-1H 750-ΜΗτ UN IVERSAL COUNTER-

	

control atr olla
ble fram

	

synchr onized wit h αηγ
ing pu lse,

ιεεε - αΗ

	

TIMER

	

The 11 302A offe rs several modes of hol d off . Ho l d οff
The bu ilt-in 750-MHz Universal Counter-Timer, wit h	by Time is settable eit h e r as α fun ctio n of main-swee p

its 1 .8- π s single-s h ot resol u tion, performs α5 an integral

	

ti rnιe/ d ίvision of in 1 .8- ιι s increments up [ ο 0 .99 sec-
part of the 11302Α. Th is comb ination of h ig h-perfor m-

	

οπ d5 . Ho I d off by events is settab1e υρ to 500,000,000
an ce counte r

	

and high-perfo r ma n ce osci l loscope g reatly

	

eν e ιι [s .
sim p lifies t h e most diff i cult c οιι nter-timer Measurements

	

The Countdown ΗοΙ dοff fu nction αλΙοω s the swee p to
and p rovi d es measurement ca p abilities not possible with

	

be t rigger ed on eve r y Hth event within α pulse train .
' ΊΥι e 113024 complies wi thIEEE

	

conventional counter-time r s . Α co un te r -view [race

	

Thus, any p u lse wit h in t h e p u lse t r ain can be i nspecte d in
Staκdard 488. Ι-1λθ 7, RS-232C.

	

in d icates exactly w h at portions of α signal a re being

	

detail and eas i ly com pa red to ot h er eve nts occ urr ing
ιτιe αs υιed by t h e counter-timer- This com p letely

	

within α circ u it at th e sam e time .



The Hol d off by Events function p e rm i ts t h e main sweep
to run immediately, o r to b e armed for t rigge r i n g by
anot h er signal source, after Ν events following α selected
star t eve nt.
Video h oldoff allows you [ ο select in d ivid u al lines from

eith e r t h e odd o r even fiel d (see F igu r e 1) .
And, t h e co u nte r functio n s a re available in all the

hol d off modes .

STORED FRONT-PANEL SETUPS

	

HOLDOFF
Ι ρ to 10 comp lete non-volatile, front-panel setups can

	

Holdσff By Time - Ran ge : 20 ti m es sweep reset time .
be sta re d an d recalled for immediate set u p of all

	

Holdoff By 2-πs Step - Settable in 1 .8- πs increments
inst rum ent con t r als fa r r e p etitive testing . Manual

	

from minimum in h e rent p er iod of t h e swee p (function of
seq u encing of the sto red set up s can b e accomplished by

	

timeld iv) to 966 ms .
means of th e pushbutton at the p r obe tip .

	

Countdown Holdoff -Settab Ι e fr om 2 to > 500 m ίΙΙέοπ

REFERENCE WAVEFORMS

	

eve nts. Maxim um event f requency is 100 MHz .
Holdof By Events -5ettabΙ e from 2 to > 500 m ίΙΙίαη

On-board sto r age and d is p lay of two, exte r nally

	

events. Maxi m um eve nt f re q ue n cy is 500 ΜΗτ . (One Start
loaded, ref ere nce wavef α r ms can provi d e tem p lates fo r	made Ι imIts event fr eq u e ncy [ ο 100 ΜΝ z.)
q uic k vis ual g σΙπο-go compa r ison of comp lex

	

VideoHoldoff - Select 1nd ί vidual lines from 625150waveform s .

	

and 525150 standa r ds.
The 11302Α Oscilloscope ma k es up to eig h t m eas ure-

C HARACTERIST ICS

	

ments, auτomatically, on the selecte d sig n al .

VERTICAL SYSTEM
SystemBandwidth - Deter mined b y the plug-in used .
See p age 61
Accuracy - deter mined by t h e ρλυg-in used .
See p age 63 .
ΑDelay Between Channels - Adju stable 1500 ps .
Vertica l System Delay - Ρ ret r igg α r : 20 π s ni ίπ .

HORIZONTAL SYSTEM
Main-Sweep Timing Range - 5 ns to 0 .5 sld iv in
1-2-5 steps, p l u s 1 %, inc rements between ste p s and [ ο
1 .0 sldiv . 500 ρ 5 with

	

X10 Μαg .
Delayed-Sweep Timing Range - Same as above .
A Time Accuracy Using Curso rs - ±(0.5% of time
interval p lus 0 .03 d iv) .
Α Time Accuracy Using DelayedSweep - ± (0 .03
of time inte rva l plus 0 .01 d iv) .
Χ-Υ Operation - From cente r plug-iw Horizontal
bandwidt h is dc to 3 MHz .

TR IGG ERING
Minim um ρ -ρ signal r e q ui red for sta b le tr igge r ing from Α
an d Β exte r nal in p uts :
DC Coupled - 0 .35 div from d o to 50 MHz . inc reasing
to 1 .0 div at system bandwi d th .
AC Coupled - 0 .35 d iv f rom 50 Hz to 50 MHz,
i n creasing to 1 .0 div α[ system ba n dwidt h .
HF Reject Coupled - 0 .5 div fr om do to 30 kHz .
LFRejectCoυρled - 0 .5 d ίν fram 80 kHz to 50 ΜΝz,
increasing [ ο 1 .0 div at system ban dwidth.
TV Trigger - T r igge r s from TV line o r TV field
so urces ; 0 .5 d iv o r less requ ired fo r stable composite TV
[rigge r s.

DΙίi k-τΩ 1 GΙL '" i. [JU1 Υ 1 inn- 1 !1 ΥlΓ.1ί ,

	

Ι

	

'

ANALOG OSCILLOSCOPE

DC Coupled - 20 mV from dc το 50 MHz, increasing
to 150 mV at system bandwidt h .
ΑCCoupled -20 mV f ram 50 Η2 to 50 ΜΗ2,

ί nc reas ίng to 150 mV at system ba ηdωί dth ,
HF Reject Coupled - 28 mν f ram dc τα 30 kHz .
LF Reject Coupled - 28 mV from 80 kHz to 50 MHz .
inc reasing to 150 mV at system bandwi d t h .

BU ILT-1H COUNTER/TIMER
Mode - Freq u ency . p e r iod . width , r atio, time Α-B, and
totali τe .
Number ofDigits -

	

Up to 7 ; υρ to 10 w ith optional
Hi g h-Stab i lity Counter-Ti me( ( Ορτ i οπ 1 Τ) ; 710 using t h e
n u lling featur e.
Averaging- Selectab le in two- d ecade ste p s (1,10 2 ,
10° ,10 6 , etc .) up to 10'° for f requen cy, p e r iod, w i d th,
r atio, and tim e ΑμΒ meas urements . Auto Ave rage
p r ovides maximum r esolution ac h ieva b le w it h α 3
read ί ngsls update rate (of at α user - prog rammable rate) .
Gating - Via Exte r nal 8 input or inte rnal d elayed sweep
gate, or open an Exter nal Α and close on Exter nal Β .
M in imum exter nal gate wi d t h : ε 25 n s .
Counter View - Shaped 1-di ν , ρ -ρ display of a n y

	

one
ο( more of t h e following signals : Counte r In . Gate, Sync
Gate, Α Exte rnal Input, and Β Exte r nal Inp u t.
Seαsitlvity - Via p l u g- ίπ ίπρυ ts : 2Χ sweep-t r igger i ng
sensitivities . Via Exte r nal Α and θ Inputs : ε 100 mV ρ - ρ
dc to 100 MHz, increasing to 500 mV ρ- ρ at 5 Π [l ΜΗ7 .
Counter Ref Clock1πΙ0υt - Connector an rea r panel
al laws αρμiication of 0 dBm, 10-ΜΗτ exter nal clock .
Trigger- Level Range - Plug- ίπ s : ±10χ si τeldiv
setting . E xte r nal Α and Β Inp u ts .- :1, ±500 mV ; =5,
±2.5 V.
Trigger-Level Accuracy - Inte rnal : Add ±2% to
ρΙυ g- ίπ υπίτ 's AV DC term (wh ere AV is t he Level
Readout minus Amplifier Offset) divi d ed b y Vl d iv, add
0 .3 div to DC Balance te r m, and add peak noise in
divisions . (P ea k noise is 5 χ RMS .)

Figure 1. nis gated width
measurement ofα video sync
pulse is easily made nn the
1130ΡΑ. The unique counter
view trace shows you exactly
when the counter is armed
and where it is taking the
measurement.

Figure 2. The ΙΙ302Α s
500~ΜΗχ bandwidth,
extremely high update rate
and&cmlns writing speed of
itsmicrochακnel plate CRT
reveal α metastable event that
would be undetectable in any
other display. Integral
counter enables σ readout of
the tota l κυmberafglitches
(62) during the elapsed tim e.

F
i
gure .3 . Anyeight ofthe

1 Ι302Α's 16 αυtomatάc
measurements are viewab le
on-screen at once .
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ANALOG OSCILLOSCOPE

ORDERING INFORMATION

11302Α Hrι g h t EyeTM'Cocnler-
Tinι e r. An alog Oscilloscope .

	

$14,500
Incl ud es : Introduction man u al
(070-7174-00y : Use r Reference
(Π 70-7175-0Π ) ; Pocket Reference
(070 - 717β-0ο ) ; Functional Test
(070-7177-00) ; Ρνω¢ r Dprd ,
U .5. . 120 V (161-(106 δ -ρ0 ] .

I N STRUMENT OPTIONS
0 pt.1 C - Ca ΙηΙ 8 Feedt h rπιιg h
Cοππ ec Σατ &

	

+;150
0 ρ L 1R - Rack ιτηουπ t .

	

+SΖ50
Opt. 25- PEP 301

	

n5trumen is/
System Cont r olle r and 547?103
Utility software-

	

+$7,995
Fo r mo re option info rmation,
see page 67 .

INTERNATIONAL P OWER PLUG
OPTIONS

Opt A1-A5 Availathle

	

NC
See page 488.

CONVERSION KITS
Rαεkm αυπ 1 Adapter -Το ονπνert
standa rd 11302Α to Opt ίοπ 1 R
(040-1214-01) .
High-Sta biIity Co u nter-Timet- Το
conved stan dar d 11WΜ [ο
Opt ίοπ 1 Τ (040-1232-00) .

	

$405
four-Cable Fee dth rough - Τν
c οπυαr Ε stan da rd 11302Α το
Opt ion 1C ς 040-1233-00] .

	

"
ACCESSORIES

113020. Service Manual -
ς070-7179-007 .

	

.,
Cables-See page 67 .
Blank Panel - See page 67 .
nigitiτing Camera System
( π cs01, Opt . α 1)- Digitizes
wa υef ο r ms o r single-shot signals
to t h e full oscilloscope bandwidth
to allow analysis w it h a personal
com pu ter . See page 67 .

	

$6.500
Recommend ed Cameras -
See page 67 .
Hecommend ad Carl -
See page 67 .
Recommended Pr obes -
Sea page 67.
Recommend ed Software -
See page 67,

PHYSICAL CHARACT ER ISTICS
Instru ment Rackmσ u ni

Dimensions tarn m . mm in .
Width .
with handle

	

447

	

17.6 482

	

19.0
Heig h t,
wit h feet

	

239

	

9.4

	

222

	

8.8
Depth	581 22.9 548 21 .6

Weig ht -

	

kg

	

lb

	

kg

	

14
Net

	

20.0 44 .0 23 .0 50 .4
Sh i pping

	

23.6 52 .0 27 .0 5 8
1 ' Contactyαυι localsa les represel tσtέve .

62

Exte rnal Α and8 Inputs (lorsignals with 10% to
90%ο transition lime > λ0 nsj - :1 ( ni αχ signαl,
±1V) : ± [3 Ψο of setting +4% of ρ - ρ signal +10 mV
+ (0 5 mV ti mes probe αlle πυα t ίοπ tacto r) Ι .

,1 (m αχ sig nal, ±5 V) : ± [3% of setting + 4% of ρ -ρ
signal + 50 mV +(0 .5 mV times pr obe attenuation
facto r )] .

FREQUENCY
Range - <.001 Hzto 750 MHz .
LSD - G r eater of (1 .8 η 5 χ F `)/Ν roun ded to the next
h ig h er d ecimal digit, or 1 cουιιί .
Resolution - G r eate r of LSD +1 .4 (T JF )F Ι /Ν .

Accuracy - ResaI uti0 η ± F ( ΤΒΕ ) .

PERIOD
Range - 2 ns [ο 1250 hrs .
LSD - 1 .R ns/Ν .
Resolution - LSD ±1 .4 (TJE )/Ν .
Accuracy - Resolution ±(ΤΒΕ)( Ρ ).

CRT AN D DISPLAY FEATU RES
WIDTH	CRT- 18 χ 10 d έν (1 .0 cm/ d iv) ; Ρ31 phosphor . Writing
Range -2 ns [ ο 1250 hr s .

	

speed : 6 c ι rl/ιΙs single-shot vis ual writing s p ee d in 20 fC
Maximum Repetition Rate -- 200 MHz-

	

ambient ill u mination .
LSD-2 ns (fo r Ν =1) ; 1 ns1 FN(to r Ν > 10) .

	

POWER REQU IREMENTS
Resolution- [ L SD +(1 4 ( ΤJ Ει ) +1 4 (TJET)}] /F

	

Line Voltage -40 to 132 V ac, and 180 to 250 V ac .
±2 ps .

	

Line Frequency - 48 to 440 Hz .
Accuracy (Gated and Νongated) - Be s οΙυt ίοπ

	

MaximumPowerConsumption - 240 W .±Wi dth (ΤΒΕ)
± Nyster esis erro r

	

ENVI RONMENTAL AND SAFETY
+T1 .F/(SIew Ε - Slew,) +1 π s .

	

Temperature - 0pe rating : 0 to +50°C . Νοηορeταt!ng :
-45 to +75"0 .

TOTAL
Range - 0 to 10' 5 counts (enginee ring notation used
above 10 d έ gits) .
Repetition Rate - > 0 to 500 MHz .
LSD, Resolution, andAccuracy -1 up to 10" - 1 .
Elapsed Time Range - 25 π s to 1250 hrs .

TIME INTERVAL
(Main and DelayTr igge r Sources)
Range - 2 ns to 1250 h r s .
LSD - 2 π s (for Ν =11) ; 1 π s/F (for Ν > 10) .
Resolution - LSD 1(1 .4( ΤJΕΜ)+ ΤJ Ε,) Ι /F ±2 μ s .
Accuracy -! (ΤΒΕ )( Τίιηα Ιπ [e ιναi)±Resolution

± ΡΙυg- Ιπ Delay Mismatc h
± Τ _ Ε ι,/Slew
± Τ L Ε υ/Slew
±2υυ ρ 3

Maximum Repetition Rate- 200 ΜΗ 7 .
Channel Delay Mismatch - Νοf

	

more t han ±500 ps
(wit hout null).

STANDAR D TIME BASE
Frequency at Calibration - 10 ΜΗτ ±0.02 χ 10 -1 ,

Temperature Stability- 0 .2 χ 10 -~, 0 !α 50°C .
Warm-Up Time - 10 minutes at 25"C to within 0 .2 χ
10 -5 of final fre qu ency .
Aging - ε Ιχ10 -α/day at time of shipping . ε

	

4x10 - ΑΙ
wee k afte r 30 days cοπτέπυουs o p eration . < Ιχ10 -6lyear
after 6G-days ΓΠηt Ίm ιΠι is ΠρΡ r αΓΊοη .

Short-Term Stability - ε 1χ1 Π 1 RMS haled on 60
consecutive 1 s measurements .
AdjustmentResolution - U.02 χ 10
Adjustment Range- 5 ιι ffί c ί 8 π [ fo r 8 years ο( aging .

EXTERNAL CONNECTORS
Came r a Powe r . Cali br ato r Output, Α and Β Extefnαi,
T rigge r and Counte r Inp uts, T r igger Ready Outpu t,
T rigge r Reset Input, Sweep Gate Out p ut, Lett, Ve r tical Ou t,
Counte r R ef Clac k In/Out, Main/Delayed Sweep O utput,
Ζ -Axis In p ut . RS-232-C, and IEEE Stan d a rd 488 .

Humidity - Ope rating and Nono p e r ati n g : Uμ [ ο 9546
felafive humidity, up to 50°C .
Altitude, Vibration, Shock, αηd ReachHandling -
M eetsMI L- Τ-288000, Ty p e ΙΙΙ , Class 5-
Electromagnetic Compatibility- Ref arencad to
ΜΙΙ -Τ-2-88000

	

and M I L-STD-461 Β .
RATIO

	

Safety-L iste d UL 1244, CSA Bu lletin 556 Β , Septembe r
Range-10 11 to 1 Ω" .

	

1973 ; Tekt r onix self-certification to οοπi ρΙγ with I EC 348
Frequency Range -1 Hz to 400 MHz .

	

recommendations .

LSO- Ratio/10'° .
Resolution - ιSD±[1 .4 ( ι Jευ ) Ν ν 1 ±[1 .4 ( τJ ε μΙΝJ

+[F ιΜ' / F η ±FM F n )] wher e Ν r efers to t rigger events .
Accuracy -Same as reso Ιυ ti υ r l .



PLUG-ININFORMATION NO=

Wi de ban d width , unsurpassed acc uracy, clean

	

Eac h of t h e inp u t channels on all amplifier pl ug-ins
response, low noise, and calib rated DC offset wit h fast

	

use t he 1 e kP τobeT111 inte r face . T h is

	

interface allows t h e

overdr i v e

	

recovery ch α ra r fe ri τ e t h e amplifier ρΙυg ίη units

	

mainframe to sup p ly powe r to active pro b es (suc h as th e

available fa r u se with th e Tektr onix 110ϋ0-Ser ies and

	

Ρ6204 o r Ρ 6703), to sense t h e type (and, wit h some

υ 5Α 600 ιτιαί 1f r αιηΗ s T h e 11 Α 72 pr ovides two c hann els

	

probes, t h e se r ial n umber) o f the pr obe, to supply offset

at 1 GΗτ bandwi d t h in t h e 11403, 11402Α , and DSΑ 600

	

vo ltage to probes so eq uippe d , to detect activation of th e
mainf ram es : an d up to 500 MHz bandw idt h in t h e

	

probe's I D pu s h button, and to p ro v i de ot h er comm un ica-

11302Α . T h e 11000 Series Maximum Ban d wi d th M at r ix

	

t ίοπ between t h e probe and th e oscilloscope as a ppro pr i-

below shows t he ban dwidth Of eac h Of the μΙιι g-in units

	

ate to t h e type of pr obe . Α se r ial data line in t h e
in eac h of t h e 11000-Se r ies arid DSΑ 600-Se r ies main-

	

TckProbe- i nterface p r ovides t h e means fo r h ig h -leve l

f rames .

	

comm unication with special-purpose p robes .

Contr ol of the 11(}00-Se r ies p lug-ins is accomp lis h e d
throug h t he mai nframe cont r ols . either manually or over

	

CSA 803111800-SΕR ΙΕS SAMPLI NG

	

HEADS

[tie IEEE Standa r d 488 o r PS-232-C b u s . Α single

	

1 he GSA 803/11 BOO-Series accepts SD-Series

p ush b utton f o r each c h annel i s t h e only cont rol on the

	

Sam p ling Head s . See pages 48 50 fo r more info r mation
amplifier plug-in . T h is button turns th e display of t h e

	

on GSA 803111800-Se r ies sαrτιμΙίιιg heads .

associated c h an n el on and off .

11000-Series Probe/Pl u g-i n /Mainf rame Bandwid th Matrix

Al Ι να l ιιes are in

	

MHz

	

and a r e rounded to ιι e αιυ s[ 25 ΜΗι ίιιc r em ent

No probe P6134C

	

Ρ6231

	

Ρ6203

	

Ρ6204

	

Ρ6156

	

P6701 * 1

	

Ρ6702*1

	

Ρ6703*'

	

Ρ6501
opt . 02 * 1

11302Α

passive όια s/offset active active p assive o p tical optical optical active
10 ΜΩ

	

450 S2

	

10 k b2

	

101M~δ

	

500, 5 kΩ

	

-

	

-

	

-

	

1 MS2
11 .3 pF

	

1.6 ρF

	

2.0 p F

	

1 .9 p F

	

<1 pF . <1 .1 pF

	

--

	

-

	

-

	

1 .8 ρF
107[ 10Χ 10Χ 10Χ 1 οχ_100Χ -- - - 10χ

11 Α32 350 350 350 325 325 350 300 275 350 325
11 Α34 250 250 250 250 250 250 225 225 250 225
11Α52 400 - 375 375 375 400 350 300 400 350
1102 500 - 475 450 450 500 400 350 500 425

DSA 600, 11400

11Α32 400 400 315 375 315 400 350 300 400 350
11Α34 300 300 300 275 275 300 275 250 300 275
11Α52 600 - 550 500 500 600 450 375 boo 475
11102 1000 - 825 700 700 1000 575 450 1000 600

*'Ρ6701 - Wavelength is 4510 to 1050 hm
2P6702 - Wavelength is ΙΟΟΠ to 1 700 ηm
4Ρ67ρ3- Wavelength Ls 1 100 to 1700 ηm

*4116.501 Option 02 micrnProbe is α ρro be-card mounted, active probe that draws ραwerfrom she TekProbeTμ
interfacejυτόηd υη ΙΙρρρ-Seriesρ[ug-itts.

Th e

	

11A33 Difte rential-Compa rato r Am p lifier bandwi d t h is 150 MHz with any comb ination of p robe and mainframe . t h e
recommended p r obe f or th is amplifie r is t h e Ρ6135Α matc h ed pr obe pai r .

Contents
11Α72 Two-Channel
Amplifi e r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 64
11 Α52 Two-C harι n el
Amplifie r

	

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . β4

11 Α34 l= ou r-Channel
Amplifie r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .65

11 Α32 Two-Chαππe Ι
Amplifier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .69

11A33 Differential

com μ ar ato r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .66

11000-Se r ies Recommended
Accesso r ies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 67

11000 Se ries Prod uct L iterα[υ re

and Ap plication Notes . . . . . . . . . . . . . . . .68



ΡLUGΙNAMPLIFIERS

ΝΣW11 Α72
" Τωο Channels
" 504 2 Input Impedance

- ': to 1-GΝτ Bandwidth (in
400 and DSA 600)
-mVto 1-VID I V Calίbrated
αιectίηπ Factors
,5 Division Offset

11A52

" 50-Ω Input Impedance
" DC to 600-MHz Bandwidth
(in 11400 and USA 600)

" i-Μ V to 10-VIDiν Calibrated
Deflection Factors 1η i%
Increments

" High-Resolution Calibrated
VC Offset

" Fast averdfive Recovery

ORDER ING INFORMATION

11Α72 Two-Channel V ertical
Amplifier

	

$4,150
1ncl u dm User Refe rence
( α70-7255-00) . Service Reference
(07 0-7257- 00) .
11Α52 Two-Channel V ertical
Amplifier

	

$2,800
!nclu d es : U ser Reference
(070-6114-00) : Service Refe r e ιιce
(070-6786-00) .

INSTRUMENT OPTIONS
Op t. 25 - hicludes two P6231
probes.

	

+$250
Opt. 26 - Includes two P6203
probes.
(11Α 72)

	

+$1,720
(11Α 52)

	

+ $1,700
Op!. 27 - includes two P6204
probes-
J1 1Α 72)

	

+ $2,850
(11Α52)

	

+S2.790

See page 67 .
ACCESSOR I ES

1 1A 72 Two-Channel

	

2 L452 Two-Channel

	

11 Α52 :
Amplττoer Ampliier

11 Α52 TWO-(

	

N EL AMP L I F I ER
Th e 11A52 Is α hig h -bandwidth , two-c h annel

amplifie r plug-In fa r the 11000-Series mainf rames . Two
b υίΙ t- ίη four-pole bandwidt h -lim iting f ilte r s (100 MHz

and 20 ΜΗτ ) may be act ίvated ! σ reduce υηωαπ ted h ί gh-
frequency noise at 24 dB/octave .

Both coa rse and fine deflection-factor ste p s ar e f u lly
calib r ate d . Α! 1 mVid iv, t h e calib r ate d do offset has
25 μV resolution and α range of ±1 V (eq u ivalent to 16
bits), giving an effective screen h eig ht of 2000 d ivisions
and permitt ί ng absolute do measurement acc uracies to
±0.3% .

CHARACTERISTICS

Bandwidth (ΜΗτ) -
Vv lt:l div

	

11302Α

	

11400108 Α 600
11 Α72 TWO-CHANNEL AMPLIFIER

	

>10 mv

	

400

	

600
Th e 11Α72 is t h e hig h est bandw idth amplifie r for t h e

	

5 to 9.95 my

	

350

	

400
11000-Se ries mainframes . It offe r s two c h annels of

	

2 to 4.98 mV

	

250

	

250
1-GΗ 2 bandwi d th each in t he 11400-Series o r

	

I to 1 .99 MV

	

200

	

200
DSΑ 600-5er ί es mainf r ames . DC offset can b e set to
40 steps/division resolution ove r α range of ±25 d i v at

	

Calibrated Deflection Fαεtws -
all sensitivities .

	

Coarse : 1 mV to 10 V/d ίν in 1-2-5 step s .
F ine . between coa r se steps in 1 % inc rements of next
more sensitive coarse step.

CHARACTERIST ICS

	

Accuracy -Aνοι ts do acc υ racy :

11Α72 :

	

With 11 302A : t(1 .0% +0.04 div) .

Bandwidth -1 GΗ2 in t h e 114001DSA δW; 500 MHz in

	

With 11400 : ±(ρ .80% +0 .01 d iv) .
t h e 11 302A .

	

W ί th DSΑ 640 : ±(0,9% +0.02 d iv) .
Deflection Factor -10 mV to 1 Vί d ίν in 1-2-5

	

DC Balance, 1 to 99 .5 mVid iv :
se q uence .

	

With 11302Α: t (0 .2 mV to +0 .13 d iv) .
Accuracy - AVoIts do αοευ racy :

	

W ί t h 114001DSA 600 : ±(0 .2 mV +0 .10 d ίν) .
Wit h 11302A : ±(12% to +0 .04 d iv) .

	

Offset Accu r acy, 1 to 99 .5 mVid iv (±1 V range) :
Wit h 11400 : ±(0.9% +0 .01 d iv) .

	

(0.15% + 0 .4 mV) .
Wit h DSΑ 600' ±(1 .0% +0 .02 div) .

	

Offset Range -
DC Balance, ±ρ ,1 d iv .

	

1 [ο 99 .5 mVJd i ν

	

±1 V; Resolution : 25 μV .
Offset Acc u racy, ±(0,4% +4 .01 d iv)

	

100 mV to 0 .995 V/d iv. ±10 V; R esol ut ion : 250 μV.
Offset Range -±25 divisio n s, 0 .025 d ίν resol u tion .

	

1 [ο 10 V/d ίν : ±100 V; Resol ution : 2 .5 mV .
Typical Noise (ΑΜS) -0.022 d iv.

	

Overdrive Recovery -1 to 99 .5 rn Vld ίν : To with! π
Input Impedance -50 Ω ±0.5% ; VSWR 51 .45 :1

	

±(0.2% +0 .1 div) wit h in 20 π s f r om t2 V ste p .
@10 mVl d ίν, d o to 1 GΗτ : VSWR 51 .25 :1 for deflection

	

Typical Name (ΑΙ61S)-
factors ? 20 mVidi v , do to 1 GΗτ .

	

1 to 1 .99 mVid iv : 0 .087 div .
Max input Voltage- Inp u t coupling is set [ο Off when

	

2 to 4.98 mV/d ίν : 0 .04 d ίν .
t he signal exceed s safe li m its . Manual reset b y selecti n g

	

5 to 9.95 mVid iv : 0 .02 d ίν .
eit h er AC o r DC coupling .

	

10 mV to 10 Uld ίv : 0 .012 d iv .
Disconnect Threshold-5 V RMS typ ίca Ι (dc to

	

Input Irnpedαnεe -50 Ω ±0.5% ; VSWR . ε 1 .3 .1 do100 MHz) .

	

to 500 MHz .
input Coupling Modes -AC, DG . and 0FF .



�A3 4 .;,

	

. _11 .-

ε

11Α34 Fαυr-Chanκed

	

IIA32 Two-Channel
Amplifier Amplifier

11432 AND 11434 AM PLΣF1 ERS
Th e 11432 απd 11434 ar e excellent

	

d ίumFlit,

	

Overdrive Raceveη-bandwidth amp lifier s fo r t h e 113024, 11400-Se ries, an d	1 to 99,5 mVld iv : To within ±[0.396 +0 .2 d iv] within
DSA 600 -Se r ies mai nframes . T h ey offer sw ί tc h ab le
1 ΜS

	

Ω input impedance,-

	

fast overdrive

	

α

	

50 ins from V/ V step,
100 to 995 mV/d iv, To within t 19ό within 50 π s f r omand widewide offset range- Theh~

1
1A32 is α two-channel

υ
unit,

	

+2ρ V steand t he 11434 is α four-channel unit .

	

ρ -
Σωο built-in fo ur- p ole bandw idth-limit filte rs (100 an d	1 to 10 V/d iv To within i1 % wit h in 50 πs f rom ±200 V

20 MHz) may be activated to re d uce unwanted hig h -

	

step .
fr eq u ency noise α[ 24 dB/octave fo r eac h ch annel .

	

Typical Noise (ΑΜS) -
B oth coa r se and fine d eflection-factor ste ps a r e f u lly

	

1 to 1 .99 ητ V/di v : 0 .12 d iv .
cali br ated . At 1 mV/d iv, t h e cal ί b ra[ed d o offset can be set

	

2 to 4.98 mV/d iv : 0 .06 d iv .
wit h α resol u tion ο# 25 μV and α range of ±1 V

	

5 to 9.95 mV/d iv : 0 .025 d iv .
(eq uivalent to 16 bits), giving an effective sc r een height

	

10mVto 10 V/d iv: 0 .014 d iv .
of 2000 d iv and per mitting absol ute d o measurement

	

Input Impedance -5witc h ab Ι e : 1 ΜΩ ίη par allel with
acc uracies to ±0.4% .

	

15 pF, or 50 Ω ±0,5%
Input Coupling Modes-ΑΟ , DC, and OFF-

CH kR ΑCTΕR Ι ST1C5

	

Μαχlmυm Input νηι1αgα -
Number of Channels -11432: Two ; 11434 : F ou r.

	

1-ΜΩ mode : 500 V (dc ~- peak ac) .
50-!2 mode : T he input im p edance is switc h ed to 1 Μ s α
when th e input signal exceed s safe limits . Manual reset

Bandwidth-11 32

	

by re-selecting 50-ςΙ input impe dance-
V olts/ d iv

	

113024

	

11400/DSA 600
ι10 mV

	

350 MHz

	

400 MHz
5 to 9 .95 mV

	

250 MHz

	

350 MHz
2 to 4 .98 mV	200MHz

	

250 MHz
1 to 1 .99 mV

	

200 MHz

	

200 MHz

Bandwidth -11 Α34
Volts/div

	

11302A

	

11400/D$ Α 600
>10 mV

	

250 _MHz _ 300 _MHz
5 to 9 .95 mV

	

250 MHz

	

200 MHz
2 to 4 .98 mV	200MHz

	

250 MHz
1 to 1 .99 mV

	

150 MHz

	

150 MHz

PLUG-IN AMPLIFIERS

	

i
i

Calibrated DeflectionFactors-
Coa rse step s : 1 mV to 10 Vld iv in 1-2-5 sequence . Fine
steps : Between coa r se steps ίπ 1 % inc rements of next
mo r e-sensi[ive coa r se step .
Accuracy -AValts d o acc uracy :
With 113024 : ±(1 .0% + 0 .04 d iv) .
With 114024/11403 : ±(0.9% +0 .012 d ίν ) .
Wi th DSA 600 : ±(1 .0% +0 .02 d ίν) .
D C Balance, 1 to 99-5 mV/div.
With 113024 : ±(I,0 mV + 0 .13 div) .
With 11400/DSA 600 : ±(1 .0 mV + 0 .10 div) .
Offset Acc υ racy, 1 to 99 .5 mVld iv (±1 ν ran ge) : ς±0.2%
+ 0 .5 MV) .
Fo r α bso Ι ute do accu r acy of single- p aint measu reme nts
using offset, ad d th e Offset Accuracy and DC Balance
terms .
Offset Range -
1 to 99-5 mV/div : ±1 V; Resol u tion . 25 μV .
100 mV to 4 .995 V/di v : ±10 V ; Resol ution : 250 μV.
1 to 10 V/div : ±100 V; Resol u tion . 2 .5 mV .

" CC to 4Ω0-Μ&Bandwidth
(iΜ32 in I1402AII 1403
Mainframe)

" TwoCh annels (11432) or
Four Channels {11434}

" 1-mν to 10- ν/ριν CalibrαΓe ι
ΟeΝeε#1ου Factors [υ 1%α
Increments

" Switchable 50-0 or 1-M
input Impedance

" High -Resolallon Calibrated
0C Offset

" Fast Overdrive Recovery

[!l~rΙd:ΙΙ . Ιι'iίίΙ ~11.{ ιTiI.i.~111i1

11 λ34 Four-Channel Vertical
Amplifier

	

$3.995
Inclυdss

	

User Reference
(07δ -5921-01) - Service
Reference (076-6785-02)_
11A32 Των-Ch annel Vertical
Amp lifie r

	

$2,350
Ιποιυdm User Refere nce

R efe r ence ( ολD578203)-
ιΙιSΤ R υππΕΙΙτ OPTIONS

ΟρΙ , 22-[11432)

	

+;340
I nclud es των P 6134C pro b es .
ΟρΙ . τ3- (11Α34)

	

+$580
Includes : fo ur P 6134C probes.

See page 67 .
ACC E SSOR I E S



PLUG-INDIFFERENTIAL
ΡΑ8ΑΤΟRAMPLIFIER

" DC to 150-M& Bandwidth
" 1-m V to 10- vlaiv calibrated
Deflection Factors in 1%
Increments

" Very-High-ResοιυΓίηη
Calibrated DC Offset 16000-

vision Effective Screen
?..;:Right

" irlferentιal DC Offset range
of -I Vat τ mVIdiv

" High Common-Mode
Rejection

& Fast Overdrive Recovery
fromLarge Input Signals

- Selectable 5σ-Ω , τ -ΜΩ , or
I-a2 InputImpedance

ORDERING INFOR MATION

11λ33 ο iffewtial com ρ arαtor

	

$3,450
1ncl udes: User Reference
(υΓυ-6119-00y : SOMCe 8eferer ιce
(070-6784-01 j .

INSTRUMENT OPTIONS
Opt. 24 - Includes α ΡΒ135Α
probe pair .

	

+$51 ρ

See page 57 .
ACCESSOR IES

f' ιιπα3 οrr εi κωω ~~,

	

υ*-~

The 11 A33 Differential Gom p arator plug-in is α
single-channel differential amplifier with high
common-made rejection ratio (CΜ RR) and fast overdrive
recovery f ιοπι large signals . As α d ifferential amplifier,
common-mode input-voltage range is ±g V at 1 mV/ άίν -
As α comparator, the built-in comparison vo ltage (Vc) is
used to measure the fine strιιct ιι re of very large signals
with υ n ρ recedented accuracy and resolution .

Maxi mum bandw idt h in the 11302Α ,11400-Series,
and DSA 600-Series mainframes is 150 MHz . Two
h ιι ilt-in four-pole bandwi d th-limit filters (100 MHz and
20 MHz) may be activate d to red uce unwanted
high-frequency r ιoise at 24 dB/octave for each channel .
Both coarse and fine d eflection factors are fully

calibrated . At 1 mV/ d iv, the compar ί son voltage has α
resolution of 25 μV throughout its +8 V range
(equivalent to 19 bits), giving απ

	

effective screen height
of 16,000 di ν and per m ί [[ ίη9 absolute d o ι rιeasurement
accuracies of ±0.2% .

CHARACTERISTICS
Number ο 1 Channels - One .
Bandwidth - DC to 150 MHz (DC to 120 MHz at 1 mV/
d iv .)
Calibrated Deflection Factors -
Coarse steps : 1 mV to 10 V/div in 1-2-5 sequence . Fine
steps : Between coarse steps ίπ 1 % inεremen[s of next
more-sensiti v e coarse step .

Accuracy - AVOIts do accuracy:
Wί th 11302Α : ±( 1 .0% +0,04 d ίν ) .
With 11400 - ±(0-9% +0 .01 div) .
With DSA 600' ± (1 .0°Ι° 10.02 d iv) .
D C Balance, 1 ευ 99 .5 mV/div :
With 11302Α : ±(0 .5 rnV +0 .13 div) .
VV ί t h 11400/DSA 600 : i(ο 5 mν + υ 10 αίν) .
Different ίαΙ DC Off Set Αο CUracy, 1 ευ 99 .5 mV/div :
±(0.25% + 0 .7 mV) .

Vc Accu racy . 1 to 99 .5 mV/div (8 V range):±(0.15%
+ 0 .6 n- V) .
F or a bsolute dc accuracy of single point measurem ents
u sing V c, add the Vc Accuracy and dc balance terms .
Vε Range -
1 to 99 .5 ιΤιV/0 Ίν.' ±8 V ; β es οΙυ t ίοπ : 25 ΕιV-
10Π mV t π 0 .9 θ 5 V/div : ±80 V ; Re sυΙυ iοηπ 250 μV-
1 to 10 V/ d iv : ±500 V; Res οΙιιtίοω 2 .5 mV.
Differential CC Offset Range -
1 to 99 .5 mV/div : ±1 V:
100mV to 0.995 V/di ν : ±10 V ;
1 ίο 10 V/d ίν . ±100 V .
Overdrive Reεαvery -Recovers to ω ithi η 0.25% of
ον e ι d rίνίέι 9 sί g ιιαΙ within 40 π s ; to with i α 2 mV ίπ 100 μs ;
to withi n 1 mV in 300 Es . Con d itions . Ι to 99 .5 V/div ;
Overdriving signal steps to 0-0 V from ±8.0 Volts ; Slew
rate ~ 0 .5 V/ns .
Typical Noise (RMS) -
1 to 1 .99 rnV : 0 .24 div .
2 to 4 .96 rnV : 0 .12 d iv .
5 to 9 .95 mV/div : 0.05 div .
10 mV to 10 V/d iv : 0 .03 d iv.
Commσn-Mode Rejection Ratio -
1 to 99-5 mV/div : 10,000 :1 d c to 1 MHz ; 2000 :1 at 5 MHz
(8 V ρ - ρ signal) .
100 mV [ο 0.995 V/di ν:1000 :1 dc to 1 MHz :: 100- 1 at 10
to 20 MHz (30 V ρ - ρ signal)-
1 [ ο 10 V/div ; 500:1 d c [ υ 250 kHz (100 V μ - ρ signal)-
Input Impedance -50 t2, 1 ΜΩ in parallel with 15 p F,
o r 1 GO in p arallel with 15 pF from 1 [ο 99 .5 mV/div .
Input Coupling Modes -DC, AC, Vc,

	

and 0FF for
each i nput. Vc Coupling internally connects an input lo
the comparison voltage .
Μαχ Input Voltage -
1 ΜΩ mode : 1 to 99 .5 mV/di v : 50 V (do + peak ac) ;
0 .1 [ ο 10 V/div : 500 V ( d o + peak ac)-
(At 1 to 99 .5 mV/div . dera[e maximum input voltage at
20 dB/decade above 3 MHz ; at 100 mV to 10 V/dl v ,
dP. rate. ma χίι rυιιη ίπ 1) ιιε νοΙ [age at 20 dB/decad Ρ α hπυe
1 MHz.)
50-Ω mod e : The input impedance is switched to 1 ΜΩ
when the input signal exceeds safe Ι imits- Manual reset
by re-selecting 50-Ω input impedance .



RECOMMENDEDACCESSORIES RALIMIN-15adw

ORDERING INFORMATION

Alecessory

	

Key Characteristics

	

page

	

Order

	

price
1The following accessories are compatible with all 11000-Series amplifiers1mainframes, unless
specified otherwise. For complete specifications rotor to the corrospaediσg page(s) listed in
this table.)

Probes
Passive Probes (1-ΜτΣ 1 ίπρυ t)

	

10Χ , DC - 400 MHz. w ith readout an d identify (11 Α32 . 11 Α33, 11Α34 only)

	

414

	

P6134C

	

"
1 χ/1 ΠΧ , DC - 200 ΜΗ 7 with rea dou t (11Α32, 11 Α33,

	

11A34 only)

	

411

	

Ρ6063Β

	

$240

Low-2 Prob es {50-Ω Ιίπρυ [)

	

1 Πχ , DC - 9.0 GH 7 (11800 and CSΑ 803 only)

	

419

	

Ρ6150

	

$1,250
1 ΟΧ . DC - 3.5 GH z . s l pF, 500 !Σ

	

419

	

Ρ6156

	

$240
100Χ , DC - 3.0 Γ1 iz, s1 . Σ pF , 5000 Ω

	

419

	

PG156 Opt . 25

	

$295

B ias-Otfset

	

Probe --

	

1 ΟΧ , DC - 15 GI 17, 1 .6 ρF, 450Ω

	

414

	

Ρ6231

	

$475

Active Probes

	

10Χ , DC - 1 GΗι, >1 Π ΜΩ ίπριιt impedance., 1 .9 pF

	

415

	

Ρ620Λ

	

$1,425
10χ , DC - 1 GΗτ, ?10 kδΣ input impoddnte, 2.0 pF

	

415

	

Ρ6203

	

$860

Differential Pr obe

	

ΙΟΗ . DC

	

150 MHz ( 11Α33 only), 1 ΜτΣ , 10 .5 pF

	

418

	

Ρ6135Α

	

$510

Optical-to- E lectr ical

	

DC

	

6.4 GH2,1000 1700 nm (samp ling head fo r 11800 and GSA803 only)

	

372

	

SD42

	

$3,400
Converters

	

DC -1 GΝ7, 110Π-1700 nm

	

371

	

Ρ6703

	

$2,750
DC - 700 ΜΗ z, 450-1050 πm

	

311

	

Ρ5701

	

$2,000
DC - 500 MI 1z, 10Π0-17Ω0 πm

	

371

	

Ρ6702

	

$2,096

Cu r rent PrnbesJSystems

	

DC -50 ΜΙ iz, 0-20 Α (dc + peak ac)

	

425

	

AM503S

	

$2,200
DC -15 MHz. 0-10 Π Α (dc + p eak ac)

	

425

	

ΑΜS035 Opt. 01

	

$3,375
25 kHz- Ι GHz . may cu rr ent of 0.5 Α RΜ5

	

427

	

CT-1

	

$260

Cart

	

1nstfument can wit h tilt t r ay, drawer,

	

power st rίρ

	

400

	

K21TS

	

$660

Blank Panels

	

ΡΙυg- in ( Ι 1302 Α , 11400, DSA 600)

	

440

	

016-0829-00

	

$115
Samp ling Hea d (11800, CSΑ 803 only)

	

440

	

200-3395-ΟΠ

	

$.Τ5

Cameras

	

Fast writing sp eed, ad ju s[αblc f-stop and shutte r s p eed (1 1302A only)

	

394

	

C-51 Ρ

	

$2,680
ssMe d ium writing spee d, ad ju stable f-stop and shutte r spee d (1 1302A only)

	

394

	

C-53P

	

$2,220

01gltl τlng Camera

	

Digitizing Camera System (1 1302A only)

	

172

	

DCS01, Opt. 1Α

	

$13,649

Hard Copy Ou tput and P rinters

	

4-colo r pen p lotte r (11201Α, 11400, 11800,CSA 8Ο3. DSΑ 600 only)

	

384

	

ΗC1 Ω0

	

$895
0υ 1 πε ii ι k- j el pr έιι le r (11201 Α , 11400, 11800 . USA 803, DSΑ 600 ππΙy)

	

466

	

4696

	

$1,795
Go lo r ίmage pr inter (11201Α.11400,11800 . GSA 803. DSA 600 on Ιγ )

	

466

	

4693ϋ

	

$8,425

Cables

	

GP I8, 2 m (DSA600 only)

	

436

	

012-0630-03

	

$110
GΝΙΒ . 2 ιτι (11201 Α, 11302Α , 11400, 118110 . GSA 803, DSΑ 600 only)

	

436

	

012-0991-00

	

$160
RS-232-C.1011.

	

435 012-0911-00 $100
Ce ιι l rυni rs, 10 ft-

	

436

	

012-0555 00

	

$125
:Vote: Other available accessories cam befound on pages 38.7.

	

*' Contact yo υr 1αrαΓ sales rsηrese ηtαti τι e.

Software Pac kages

	

Mainframe Options
1140Π-$αήαs/1ΕΜ PC tlfiliφ Software -Waveto rm/meast ιrement

	

1101610-Series ASYSTRWer-

	

Menu dΙινeπ package w r 0 lcn in ΙΙκ

	

ζΟ2Α 500. C5Α 803,118ϋ0,11408,
11701,11 0nata 1ngg :ng, ρεαρhίυ5

	

and statistical analysis, a n d GP lB and R5-232-C

	

Α5Υ5Τ i αng u aye ix π'αϋι± ιαπιc cυηt ιυΙ , wavulurrrι acg u is iti u r ι , data

	

Opt, iC -
C
a
ble

sυρροα 0rde r 54ΓΡ 1 υ8 for112υ1Α/1140υ Series,

	

11M Soiiο5 .

	

I~~gg ίιιg. g r αμf ι i ι sg, αιιd FFTar ιalysi5 . Order 547Ρ305-

	

Feed throu
a

h Connectors.

	

*$200CSλ 803, αι d USA 600 Ser ίus. ϋιdcS47P103 [o r 11302Α .

	

ΑSΥ5ΤΑΗΤ~GΡ10- Fu lly integrated, completely m πυ-driven

	

Provi des cable ro uting from rearΓ-Pafferd~ 5νΓlωαm-Usea two--and t hree-dίnε ens ί 0n α 1 graph ί c

	

ervi r o r men1. designed to r data αcg ιιί sίΙίππ

	

and ί RΜrιιm p. πι Γοπι r οΙ via

	

to fr ont for casic r cοειηed ίυ r ι ofdisplays. Site r ατι d fl οίse measurement ρυΙse pa r amet r ic measurements,

	

GΡ10 :-iterface r πιιρΙαdwit h α hr nad rαπηη e of statistical and	numerical
masktesting, and Pass/FαίΙ f ί mit [esting. Regυί res DCSΠ1 for πρerαtίυπ

	

απαΙ y5 5 and ωαν ef σ rm processing 0ρerαhνπ5. 0 ι dc ι S471`311 .

	

ίημυ Ι αίgτια 1. ί rι taakma let
ωίιf ι 113Π2Α . 0 r deι 547Ρ107 .

	

LabWnrhrws~ - Απ in lοg ια [Wau Ι lωαω syste r ι that supρναs ra p i d

	

αρρΙ 8αtέοπΙ . Not avass hle fo r the
11ρΜ-Series TemplatelWaveformProeessing fogram -Men u	pr 010lγμίιιg. devLΙομ rειe rι t, arid ope r atiDn of test and m easurernenl

	

Ορ t- θΑ3111800-Se r~a-
drr ven wavelorm [~ ι rιρΙα [e gone fα[οι ριονίϋοs [~ιιιρα[r ωανυ lυ rr ιια fix

	

αρρl ίcα[ ίοπ5 ίπ ο it her C or BAS Ι C. Order 53FG910 .

	

πμτ-1 π - R ackmou na ln εlude5
stu r ago αιιd cυ rιί rοΙΙυr based saυe-0 ι -delta Ιυηο[ ίοr ι . Order S47Ρ11 ρ .

	

DΑDΓ5Ρ- Απ inαη ractive tech n ί ca1 wυrk s heet for at ίe πτίsΓs an d	all hardware,s, tooling,οναΙίπ ν, and
ΕΙ- TEST - Ρ r υvi dos α aIm le means to sped

	

h ί η - Ι evel test Ιυπ c[ ίοπs

	

eπ ιπαο rs. Ωνr r 1πΠ ti ιπcιίηπε coo be α

	

ιρ d [οwavefo rm s, ίπdυdιπ

	

ί eηοο mυ r ι

	

Ι tο corι e ουiηρ

	

g

	

9

	

ρρeq

	

r

	

6enc h	adel o rac kmvυntυsing instruments ίπ an οπ ¬ ίπa leaming mod e . Test procedures include

	

sr ηπαΙ a ri ε hme ι ic, wavefo rm generation, r r eg σency domain analysis. a ι d

	

aanf iqur ation.

	

-000inst ru menl cc πΓ r οΙ, measurements, passlfa ί l, ωανα !n rm arg ιιisiε inn andαπη

	

Statistical no υ [ ίπ es . υrder 53FG916 ύι S3-G918 .

	

Opt, 25- PEP 301 Instrum ents!ριιί sp. paramee r αm lysis, and mηre Order S45F 030

	

1140W-209ι309 Time and AmplitudeMeasurement

	

System Cnntrnl Ι or and υΤίΙίτySΡϋ Signal Pmeessiσg & Oisplay Software -Α I ιhrαry ο1196

	

(ΤekΚΑΡ) Software - RM BA SIC cod e ρ r υνίdιπb sott key access to

	

Softwa re.

	

+$7,995sigaα1 ρ r ooessing, anal ys ι s an d drsμlay r υύ t ίιιυs ϊαΙ ] αΙι 1c [r υι rι Μ iυusufl C

	

wavelorm ac quisi[ion . a
nαΙγsί 5 . ρυΙ5e paramerr ίr.s, FFT, ρ rπραg αλίππ

υι 15AS10 . SFL}ΜΒΝU Ιίεs you ίειίcr αc είνefy cu ra r υΙ fr ιst r pm ents

	

arid

	

delay. an d measurement data lo-gg ί ng and MatiMi rs Π rηer S471-121 1 .

	

See in divid ual m ainf rame pages
αιιαΙ yιε data u si ngα curιν v rwnt system of menus and graphical displays

	

Fo r M acintosh users, virtual instrument panels and icons are

	

for αdd 1bοπα1 options an d their
of data. Ord e r 33FG130 .

	

αναίΙαbΙρ for the La hVέew . ι . rλ ίπ str υme Platt νιι software frurrι

	

pr ices .
ASYST-5oph istirared scientific snfhva re for th e ρω s ππαΙ r πmριιτe r

	

National Inst ru ments .

	

Camηlemauta ry
Ιπv~rαr τίνe or τιιυyp r ngramma b '.e οp e ratiοn'e r ntegrated data ac quιsi[ίοη ,

	

See

	

page 342 to r α com ρΙ etc d escr ipt ίο n of t he software

	

cgft"~'

	

Wodula r Test
απαΙysι s . and disp lay . Suppοos .iS 23 ί ι~ WΙΙ3 . υ

	

Α117 αcμυίs ί 1 ίυ 1 ι

	

packages available .

	

Φ 11 ;

	

Inst rumen ts available
ύύαr ίΙS. 0 rder S42P301 I or ASYS - Μυdι es 1, ϊ .

	

and 4-

	

on Page 243.
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PRODUCT L ITERATURE
AND

APPLICATION NOTES

Tektronix product lite rature is readi ly available f rom yo ur local Tektronix Sales Office .
Far data sheets and pr oduct brochu res, just as k fo r lite r atur e οη the specific instrument .
Add itional related publications also available ore listed below.

Ριαdιιε t TWO

	

Q~~εrΙρtiαα

	

OWN
DSA δD0

	

Ναη1.πργ Support

	

Lids the νπΓ"er s+plolers t hat t he DSA 600 Se r ies

	

47W-7Λ27
sup oc1s and gives hel pf ul h ints

DSA 600

	

..~_
Τr έgge ιίιτ g

	

Gives α g υί de to the event, time- qualified, edge,

	

47W-7425
and Roolean trigge r f unctions

DSA 600

	

Dejiter Des.-,.,.hes how to r ecuce * me ,Me, ov itl~ the Dej itter f unction 47W-7429
DSA 600

	

Repetitive Single-S hot Acquisition

	

Discusses one of t he m ost advanced feat ures of the

	

47W-7430
ϋ5Α 500 Se ιέes, repetil έve single-s hat ac qu isition

DSΑ 600

	

Act on Delta

	

Desc ribes pass ./fail tes:ing υ3ιπg [lie DSA W0 Series

	

47W-7431
DSA 600

	

FFTSpectral Estimation

	

Use the DSA600 Series bui lt-in FF T (Fast Foυ r ί er	47 W-7435-1
Transform) to in vestigate the f r equencydomain

DSA 600

	

Softwa re Su ppo rt

	

Includes α short descr i p tion of each package

	

47W-7437
available fo r the DSA 600 Se ries

DSA 604

	

TheASCII Interface

	

Descibes comm unicat ion through t heGΡ18 an d
RS-232-C interface parts

DSA 600

	

Multi-Channel

	

Lss fhe rordifirrns and ro.5 ι..1[ ίπρ sample

	

4TW-7441
Concurrent Ac qurs[ ίοπ

	

ιαίes lυι mυΙ ±ί -cfιαππ e Ι accAisifion
DSA 610 and

	

DSA600 Series

	

Reviews the plug-i r ιs arid probes available fa r the

	

47W-7443
11000 Series

	

P lug-insand P r obes

	

11000 Se ries

	

and DSA 600 Se ιέes

11800

	

Sampling H eac Bandwidth

	

Verities the 0αndω i d t h of tne 11800-5e ε ies sαιτιμΙίιιυ

	

47W-7295
Ve rificat έor

and
Fr equ encγ

	

heads . and characto r izes t he amp l itude ve r sus
Characterization

	

frequency re sρanse .
11800

	

TDRCrossTal k	Cha racter izes the cr osstalk of α ri bb on cable using

	

47W-7498
the ΤΠR and TOT ca pabilities of t he 11800 Se r ies

11800

	

Difte r ential ΤDR

	

Characte r izes α diιferantial am plifier using the

	

TV-704
-DR and ΤΠΤ rapahί lilies of t h e 11 BOO 5enίιes

11800

	

Characterization of α Difler eει tial

	

0esc ι ibes d ίΙ tΕιΕιι [ ίαΙ lrar ιsmissi υιι Ιίπο measuτemenfs

	

47Vd-7519
L; no Usi ng the 11800-Series
Dso έllesoo pe Differential TDR
Capab ί i έ ties

1 Ι403/114Π2Α

	

H ig h-Resolution Mai n-to-Window

	

Discusses o-ne of the m ost valuable arid u ni que featu r es

	

47W-7453
Trigge r T! me Meas ur ements

	

of the 11 401 1402A . theMain-to-Win dow t r igger time
measur ements

11403/11402Α

	

11403 Measur ement Statistics

	

Describes 11403 statistics algo rithms

	

47W-7456
1140 α/112Π1Α

	

Αιι l αιπα t ίc Timing M eas ιι reme ιι fs

	

Includes example computer program l istings

	

47W-6549
Thu 11407 5e ι es 5υ ' υ f ίυιι

11400/11201Α

	

Switching Power Supply Tesl έng

	

Gives α general overview of switching powe r supply

	

4TW-6550
Using the 11400

	

measur ement techniques
11400/11201Α

	

Using Windows

	

Gives α guide to ;he 11440 Se r ies window time bases

	

47W-6562

11 302A

	

Using Holdo lf

	

Gives α guide to t he soph ί slicated 11 302A

	

47W-6685
H oldoff system

1 [302 Α

	

11300Α Series Timing

	

Describes how to use the 1 Ι 302Α

	

47'N-6783
ΜeαSυ 'emen- Pr i mer

1 i3~

	

Τrαιι01~5h_ιπ fίπQMefa-sfahle

	

D έsr ιι sses troubleshooting one R ιe toughest faults,

	

47W-7Π08
Ενe ιιέs Using tfιΒ hated

	

ιτιetαsία b1e events. using the 11302Α
ΤτιΕαΙέε e Counter F eatu r e of [ he
11 300A Series

11302Α

	

Make Pr opagat ι cn Delay and

	

Shows how t he 11 302A can b e used to r esolve small

	

4TW-7011
R isetimeMeasurements to

	

timing d iffe r ences
Ρέεαseεοπd Accuracy Using t he
Integral Counter Capabilities of
Tekt ronix 11 300A Se ries
Dsci Ι Ιoscupes



7000 SE R I ES
At Ι 7000-Se r ies ί nstr υmants h ave benehIs ίπ ccmmon.

These be η ef ί ts always rate very h ί g h with use rs beca use
of t h e extende d ca p ability th ey have w hen th ey became
familiar w ith t h e p rod u cts :
" Consistent Use r Interface
" Hig h -Accuracy, Differential Meas urements, and

L a r ge DC Offset
" H ig h -Writing- Rate CRTs S u itable for Ph otog r aphy
" Wide Selection of Plug-i n sfor Flexibility and

Configu r ing α System to You r Pa r ticula r Ap plication

Modular inst ru ments, also called plug-in o r labor ator y
inst ruments, com bi n e α mainframe and one o r mo r e
inte rchangea b le plug-in mod ules .

Tek t r onix modular oscilloscopes include t h e 11000
Series, t h e 7000 Ser ies, and t h e 5000 Se ries . Each se r ies
has α gro up of "families" with p a rticular sets of user
advantages . Each ser ies incor p o rates α basic tech nology
to ac h ieve excellence in wavefo rm acq u isition and
measurement fo r α p a rticular range of a p plications,

7000SERIES PRODUM

	

ι ι ι

THREE FEATURED FAMI LIES
Th e 7000 Se r ies consists of th ree pro duct fam ίΙ ies :

" The first family is t h e analog real-time family . T h is
incl udes the h ig h est bandw idt h and fastest w r iting
rate oscillosco pes in t he wo r l d .

" The secon d 7000-Se r ies family has the ability to
captu r e and save wavefo rms in analog form . It is

known as t he real t1me/CRT storage family .
" The t h i rd fam ily consists of an analog real-ti me

digital mainframe (which accepts all 7000-Ser ies
analog pl u g-ins), and α d igital pl ug-in (w h ic h will
o p e r ate in any of t h e lower ba ndwidt h , analog,
real-time mainfr ames) . Ι [ is known as t he real time/
digital fam i ly .
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'	GENERALINFORMATION

Signal Typ e
to Measure

Very H ig h Frequency - Up to 1 GΗτ
7104187103
7603, R7δ03 wit h Samp i ί ng - Up to 14 G Ητ

350 Π
7934, 7904Α , R 7903, R7844, 7854

DC to

	

εΗ z
7600 Series

REAL TIM E AND STORAGE
Th e wi d est real-time bandw ίdth s

	

and fastest wr iting
Very Fast Rise Time - U p to 1 GΗτ , 350 ps

	

Ι

	

rates ίπ t h e ίnd u str y a re ίπ t h e 7000-Series real -t ίme
7104187103

	

α sci ΙΙascopes . T h e mic r ochanne Ι plate (ΜC Ρ ) CRT of t he
7104, for example . enables even th e fastest fu ll-sc reen
si n gle-s h at event to b e seen ίη modcrate ligh t and photo-
g r a phed wit h conventional film .

Α Tek tronix C RT sto rage oscilloscope offe rs th e
f οΙΙοωίηg d ί sti η ct α d να ntages :
" acq u i r es fast single-s h ot events

Up 11 υ

	

oz. 1 π s

	

" ac qu ires α complete p icture of α slowly
occu rr i ηg signal

R7844.7854

	

" maintains α reference signal on t he screen fo r
ε om p ar ison with απ ίπεοm ίπ9 s ί 9 παΙ

" red ιιca8 th e time and cost of pr epa ring
ph otog r a p h ic refe r ences .

_ _

	

700 ρ 8
7934, 7904Α , Ρ7903

Up to 100 MHz, 3.5 πs
7603, R7603, 7613, R7613
7623Α , R7623Α , 7633, R7633

SUPERIOR PERFORMAN CE
Ι he 7000-Se r ies mod u la r labo r ato r y instruments

embody state-of-t h e-a rt p e rfo r mance feat u res . Th e 7104
an d 87103 Oscillosco p es feat ur e α 1-G liz ban d width
co n ι bine d w ith t h e fastest rise ti m e and hig h est
p hotog r a p hic w r iti n g s p eed available .

MAXIMUM FLEXI B I LITY
W ί t h the Te kt ronix 7000-Ser ies h ί g h - perfo rm ance

modular plug-in design . yo u cαπ choose th e optimal
oscillosco p e system fo r you rmeas urements .

Α c h oice of 15 ι nai ιι fr ames, 19 pl u g-ins, and 4
samp ling heads give yo u t h e flexibility to config ure t h e
oscilloscope to meet yo ur individ ual nee d s . When yo ur
nee d s change, yo ur oscillosco p e can be reconfigured
wit h minimum effor t .

The 15 ma ί n tιames range from med i um performance
[ο t h e highest performance availab le i r ι α gener al- p u rp ose
osci ΙΙoscope . Seven of these ma ί nfr αmes a re configured
[of r α ckηπουπ[ .

You'll fin d bandwidt h s ranging f r om DC to 1 GΗταπ d
rise Γ irτιes fro in 3 .5 1 ι s [α 350 μ s . Σ h α 7000 Se r ies offe rs
mo re εhοices ίπ stor age modes, too, ί ncΙud ing d igital,
C R T, an d fast ph otogr a ph ic writing s peed s . C hoose
si n gle beam o r d u al beam capab i lity, with 400-MHz
ban d wi d th and f u ll scan ove rla p in du al beam . And,
7000-Series wavefo rm digitizers offe r t he ar g ιι isitinn
ca pab ility to ca pt ur e h ίg h -s p eed, Ιοω -speed, s ίπg Ι e-s h ot,
or repetitive signals up tri 400 MHz .

D i gital sto r age allows you to view pretr igger data, and
d igitize waveforms for p r ocessing o r transmission over
t he ΙΕΕΕ Stand a rd 488 Interface, an d more .

ANALOG AMPLIFIER TECHN O LOGY
An integral p ortion of any wavefo rm ac q uisition and

measυrement system is th e αηαΙαg circ u it ry t h at is ίπt ίαΙΙ y
use d fo r acqui r ing an d conditioning th e electronic signal .
T he hig h est level o f precision and accur acy in t h is pan of
wavefo rm testing r esi d es in Te ktronix instruments,
Tekt ronix Digital Sampling Oscillosco p es (DSO),
Digitizing Signal Analyzers (DSA), Communications
Signal Analyzers (CSA), and a n alog real-t ίme ascilIn-
scopes h ave s u pe r io r acc uracy

	

because of th ί s tec h n ί cal
str ength . The 7000-Se r ies inst rum e nts a r e among t h e
απαΙπg real-time oscillosco p es t hat h ave t h i s s u perio r
acc uracy .



7000-SERIES SELECTION GUIDE

Instrument

	

Real-Time

	

Rise Time

	

Mi n imum	Maximum

	

Four

	

Delayed

	

Technology
Ban dwidth Deflection Sweep Traces Sweep

Factor Speed
7'04.'Rϊ103

	

1 G Ητ

	

350 ρ5

	

10 mV.'div Α BW

	

200 ρ5! d iv

	

yes

	

y!'s

	

ί MCP λ
10 υν.'d ιν

	

eaI ίme
1 mι /d i v

7904 ΑΙR79ά3

	

500 MHz

	

700 ps

	

10 mV/dέν@ BW

	

500 psldiv

	

yes

	

yes

	

Real Time
10 #/div
1 mAld iv

87844

	

400 MHz

	

900 ρs

	

10 mWdi ν .1 BW

	

1 ns/div

	

yes

	

yes

	

Real Time
10 μV/div

	

(dual beam)
1 mιVd iv

7603187603

	

100 MHz

	

3.5 ris

	

5mWdiv0 BW

	

5 πs/div

	

yes

	

yes

	

Real Ti εne
10 μνidiv
1 mNdiv

Instrument

	

Real-Time

	

Rise Time Maximum

	

Stared

	

Storage Mods

	

Technology
Bandwidth Sωee W riting

Speag Speed

	

Bέstable Variable Fast
& Fast

	

Persistance Variable
Bislable Persistance

7934

	

500 MHz

	

7i]0 μs

	

500 ps/div

	

4000 c ι1η/λι5

	

yes

	

yes

	

yes

	

Real Tim e/
CRT Storage

7633187633

	

100 MHz

	

3.5 ris

	

5 nsldiv

	

1000 cm/μs

	

yes

	

yes

	

yes

	

Real Time/
CRT Storage

7623ΑR7623Α

	

100 MHz

	

3.5 πs

	

5 nsldiv

	

135 crii/4s

	

yes

	

yes

	

yes

	

Real Time/
CRT Storage

76131R7δ13

	

100 MHz

	

3.5 ris

	

5 πs/άίν

	

4.5 cm/ps

	

no

	

no

	

yes

	

Real Time/
CRT Storage

Instrument Real-Time Analog/ Maximum Vertical Digitized

	

Maximum Technology
Bandwidt h

	

Digitizing

	

Digitizing

	

Resolution

	

Paints p er

	

Stored
Bandwidth Rate

	

Waveform Waueforms
7854

	

400 MHz

	

400 MHz

	

500 kHz

	

10 b its

	

up to 1024

	

40

	

Real Time/
(ext . clock)

	

Digital
7D20

	

10MHz

	

70MHz

	

40MHz

	

8 bits

	

up to 1024

	

6

	

R eal Time/
Digital

TECHNOLOGY HIG HLIGHTS
The highest perfnfmance, real-time nsci ΙΙoscnpes are

the 7104 and β7103 . The microchannel p late (MCP) CRT
provides α t race 1,000 times brighter than conventional
CRTs . This permits easy viewing or photographing of
1-GΗτ transient events . The

	

MCP technnlogy is α υπίηιι e
Tektronix technical advantage ίπ real-time oscilloscopes .
There are seven oscilloscopes in the real-time family .

The

	

CRT storage tech ηίgυe is another Tektronix
technical

	

superiority that is incorporated ίη f ο real-tinge
oscilloscopes . The 7934 is an

	

outstanding exam ple of α
566 MHz, real-time oscil loscope that can capture
sίηg Ιe-sh ot or Ιαω-repetition rate events far Ιοηg-term
viewing or photography . Th ere are seven oscillosco p es ίι f
the real-time, CRT-sto τage fam ί Iy

The 7854 ρ f οgr αιππια b Ιe d igital osιiIIuscope has
400 MHz real time capability, waveform digitizing
features, cαΙευΙαtίωιs, stared programs, and p latter output
capab i lity. This oscilloscope . along w ith t he 7420
Frog ramniable D Ιg ί ( ίτer, compose the two members of
the real tim e/digital family .

GENERAL INFORMATIOA

OSCILLOSCOPE CONFIGURATIONS
Βαπε htαρ
4 plug-in Compartments, 1 GΗτ

	

7104
4 plug-in comp artm ents, 500 ΜΗ z .

	

7904A.7934
CRT Storage

	

7934
4 p lug-in compartments . 400 MHz,

	

7854
Digital Storage

3 plug-in comp artments, 100 MHz,

	

7613, 7623Α,
CRT Storage

	

7633
3 plug-in compartm ents, 100 MHz

	

7603

Rackmount
3 pl ug-in comp artments, 1 GΗτ

	

87103
3compartments, 500 MHz

	

87903
4 plug-in compartments, 400 ΜΗε ,

	

87844
Dual-Beam

3 plug-in compartments, 100 MHz,

	

87613, R7623Α,
CRT Storage

	

87633
3 plug-in com partments, 100 MHz

	

R7503

Α TEC HNO LOGY FOR
EVE RY APPLICATIO N
Real-Time

7104/R7103,7904A/
R7903,R7844,7693/
R7603
"Υου can ca ρΓυ re the Iastes Γ trαπ 5 ί e πΓ s at Γh,

rated bandwidth of each osci Ι 1σsωpe
ωίί 1 ιυυ ! υκμνr ι 5 ίνε Ιιί gιι -s μνυd ΙίΙι r ι ur uίher
ti me-σοπωmίπ g andcomplex tech niQuus
like fogging or reducing the scan .

" The 710418 7103 s outstanding writing
speed means υηs ιι rpassed single-shat
capalb i Ι ity. Designers can rnorotor
υςι 1 υ[m απυε ρΙ d igital τυπυηυπί cα lίυπ
systems υ5ίπg phase- εσπsίe ΙΙαΓίυπ
displays .

" Real-time nsriliosropes (71ΩΛ , 79ΩλΑ ) with
4 ρΙυg- ίπ compartments are available for
beπτhταρ use α [ 1 GHz and WO MHz.
Rαε kεηυυr ιΑΙε usdίΙ loscuμes ωί tΓι three
plug- ίπ compartments are αναj Ια bΙ e ίπ the
same bandwidth range ( Α7103, R7903) .
One rarkmn ιι ntαhle . d ιια1-beam real-t ime
om lioscope Features four plug-in
compartments and 400 MHz r eal time
bαπdωίdΙ h ( Η7844). Αιι d Ιhσιυ are two
nιυde1s α [ 100 ΜΗτωίth th ree plug-in
compartments (7δΟ3Πi7603) .

Heal-Tίme/CRTSlαrαge
Cu rι figura ble CRT storage, real-time
oscilloscopes, with bandw idths of 500

	

MHz
aid 1110

	

MHz are included in th is family .

7934
" The 7934 Storage Oscilloscope is used f or

ία gt single "Sh Π l, ΙΠω-reρetitΊΠΛrate,and
high-speed Du Ιse analysis.

7633/R7633,7623A/
R7623A,7613/R7613
" The 7600-5er ίes CRT-Storage

0sci ΙΙ oscopes cap ture 100 ΜΙΙτ events f or
arτalysis. Capabilities ίπr.Ιιιde storing
Unexpected transient pulses Common in
pourer-geτι eratiοn and fast ρυΙses -fυι
,vρΙ iealions ι anging Ι rorn Ια 5Ει 5 to
1ιί g1 ι-speed EC L design .

Real-TimelDigital

785417020
" The 7854 W avelorm-Processing
Ox ίΙΙυsυυμυ 1 ια5 theΙεαΙυr υs υ1 α r eal-li rile
υ sc ίΙ l υscυρl~ arid α d igital-storage
oscilloscope . The 7854 offers
programmable measιι rεment r πιιtίπ es απ d α
GPIR interfaoe .

" The ID20 is α GP ΙΒ programmable plug irι.
WιΙ h ail Η7603, Op ίίυ+120 ι rιαί r ι 1rαιτιe, it
creα tes α ΙυΙ 1y programrrιable, d igiti τing
oscilloscope .

" Dual samplers simultaneously acquire two
Channels like α d εια 1- beamnm i Ιmcope

" Roth tinits inclu d e Doρυ larfeatures . Signal
averaging r ecoveιs 5 ι gπαΙ s Ουιίe6 ιι r
ια r ι dυιτι ιιυί3u, arid i r ημ ruves rne αsurement
3c σijracy .

	

One or twocursors are selectαble
for voltageand time meas υ remen τs. Two
cm rsnm eπαh 1 Ρ πΓίmΡ απ d πνοΙΓα 9ε
τleλsιιremen Γ s
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Ι-CΗ,z OSCILLOSCOPES

" Disp lays Fast Transients and
towRepetition Rats Signals
Under Normal Lighting

+ r-GΝτ Bandwidth ('350-ps
Rlse Tim e) at 10-mV/Οίν

- 200-ρ&Dίν Fastest
Calibrated SweepRats

a 350-M& Horizontal
Bandwidth

P Ultra-High Photographic
Writing Rate

"Requires Only 7 Inches of
Rackmount Space (R7103)

R7103 1-GHz Oscilloscope

The 7104/R7103 have both the highest writing speed

	

C H ARACTER ISTICS (71 ύ4/R7103)an d hig h est bandwidt h available in α gene ral-pu r pose
oscilloscope today .

	

VERTICAL SYSTEM
The 7104/ R 7103's o u tstan d ing w r iting speed means

	

Channels -Two left-most plug-in compartm ents . Com-
unsu rpasse d single-s h ot capability, wit h tr ace b rig h tness

	

pat ί ble w i t h al Ι 7000-Se r ies p lug-ins (except th e 7020) .
about one thousand times t h at of conventional osci Ι 1 α -

	

The 7D20 Digitizer is not recommen ded for use in the
sco p es. Any single-s h ot sig n al with i n the Ι -GΝτ bαπ d-

	

7104/197103 main frame . Such use will void the 7104/
width can be seen di r ectly on t h e CR T in aver age room

	

R7103 warra n ty .
lig h t . Single-s h ot photography is now sim ple an d

	

Bandwidth, Rise Time and Deflection Factor -
straightforward, u si n g stan d ar d oscillog r aph ic camer as

	

Dete rmined by t h e p l u g-in used . See page 83 .
and film .

	

Display Modes - Left, Alt, A dd, C hap, απ d R ight .You can capture the fastest t ransients with out

	

Choppe d-mod e repetition rate is =1 MHz-expensive high-speed film or ot h er time-co nsuming and

	

TraceSeparation - (7104) In dual-sweepmod es,complex techni qu es li ke fogging or re duci n g t h e scan . In
fact, you ca n see t h ose signals on t h e CR T and elim i nate

	

positions Β tr ace at least four divisions above and below
costly time-consum i n g photographs . At race .a e .

Anomalies s u c h as ringing and ov er shoot can o n ly be

	

Delay tine - Permits viewing leading e d ge of
d ealt wit h by evaluating the signal's analog cha racte r is-

	

d is p laye d waveform .
tics .
W ith α horizontal ban d wi d t h of 350 MHz, and t h e

	

HORIZONTAL SYSTEM
Optio n 2, Χ -Υ Ph ase-C οΙτιραπ s α t ίοπ (7104), t h e 7104 will

	

Channels - Two rig h t- πιοst p lug-in Domρα rtments
give accurate Χ -Υ displays to 250 MHz .

	

(7104 only, 87103 has one horizontal compartment) .
C0m Pat! D18 ωί t η t h e l810-Se r ies, 7ΒΒΟ-Se r ies, 7Β92Α ,
7000-Series vertical amp lifie rs, an d specialized p lug-ins
the 7D20 is not recommended)-

7104 Ι-GΗτ Osrillnsrnpe

Bandwidth -DC to 350 ΜΗτ .
Display Modes -(7104) Α. Alt, Chop, Β .
Ch o pped-mad e repetition rate is = 200 kHz .

Fastest CalibratedSweep Rote - 200 ρs/d ίν with
th e 71310 o r 7Β15 .
Χ-Υ Mode -W ith O ption 02, Χ-Υ Ph ase Compensation
(7104 only) : Phase s h ift is 2' from dc to 50 MHz . Phase
bala nce can be obtained at any frequency up to 250 MHz .
With o u t Option 02, Χ -Υ Phase Compensation : Ph ase s h ift
is 2° from dc to 50 kHz .

CRT AND DISPLAY FEATURES
CRΤ - Inte r nal 8 χ 10-d !vision (0 .85 cm/div) gratic u ie
wit h va r iable illum ination . Accelerating p otential is
12 .5 kV .
Readout andGΓatiouleModes -Continuous or
p u lsed . P ulse source front-panel selecta b le : + Gate,
E xte rnal . Manual . Pu l sed gratic u le is on fo r = 0 .5 s .
Photographic Writing Speed -20 cm/π s .
Αϋfαfσεηs -Compe n sates fa r changes in i ntensity
afte r focus control has been set-
Beam Finder -Aids in locati ng offsc ree ιι signal .
External Ι-Axis Input -2 V ρ - ρ fo r fυλΙ intensity
range . Α p ositi v e sig n al blan ks the tr ace . Maximum input
voltage is 15 V ( d c + peak ac) or 15 V ρ -ρ ac . In p ut is do
coup le d ,

CAL I BRATOR
Voltage Ου tρϋ t -Square wave, positive-going f r om
g r o u n d .
Voltage Ranges -40 mV , 0 .4 V, an d 4 V

	

into 100 kΩ ;
4 νπV , 40 rnV, and 0 .4 V into 50 !1 . Amplitude acc u racy is
wit h in 1 % . Repetition rate is 1 kHz with in 0.25% . O u tpu t
R is 450 Ω.
CurrentΟυφυt -40 mA recta ng υΙ ar waveshape w it h
ορt ίοπαΙ current Ιοορ accesso ry (012-0341-00) con-
nected to calib r ato r 0υτρυΙ .



ουτΡυτsπΝΡυτs
+ Sawtεsth -Sta rts 1 V or less from g r o un d into
1 ΜΩ - Out p ut voltage is 50 mVl d iv ς± 15%7 into 50 Ω ,
1 Vldiv (±10%) into 1 ΜΩ. O u tpu t R is - 950 Ω -
+ gate - Positive-go1ng rectangular wavefor m- 0 υ [put
voltage is 0.5 V (±10%) ίπt α 50 Ω , 10 V (t 10%) ίη t ο
1 ΜΩ , Rise ti m e is 5 π s or less Into 50 i2- Output R is
-9500 .
Vertical Signal Out - Ου t ρυΙ ναΙ tαge ί s 25 mV idj ν
into 50 Ω , 0 .5 V/d iv i n to 1 ΜΩ - Output R is ., 950 Ω .
Ban d wi d th is dete r mined b y the plug-in used , see
p age 83 .
Camera Power - C-50-Se r ί es came ra- See
pages 96-97 .
Probe Power -Τωο rea r -panel connecto rs fo r act ί ve
probes. See pages 96-97 .
Extemal Single-Sweep Asset -Α g round signal
applie d to the rea r- p anel 8NC input wil l reset th e swee p .
Single-Sweep Ready Indicator - Rear-panel ΒΝC
pr ovides 5 V out to in d icate single-sweep read y
con d ition .
&atiεulaMeadout, Single Shat - G r o u nd closure,
rear-panel ΒΝC input initiates one f r ame of C RT rea do u t .
Gratic u le is ill uminate d fo r ~ 0 .5 s .

POWER REQUIREMENTS
Lhia-VoltageRanges -90 to 132 V ac and 180 to
250 V ac .
Line Frequency - 48 to 440 Η7-
Maxirrmm Power Consuaιptien -215 W (7104) and
165 W ( Α 7103) . 3 .3 Α at 90 V Ιίπ e, 00 Hz .

ENVI RONMENTAL AND SAFETY
TefiWeratare -0per at ίη g . 0 to 50°C
ifrrmidιή -Ope rating an d N o nope raling : 95%, five
cy οΙes (120 hou r s), refe r enced to M I L - Ε-16400 F ,
EMC Capability -(81103, 7104 Ορt ίαπ 03) M eets
M I L -STD-461 Β re g υί rements when tested ίπ accordance
with certain lest methods of M I L -STD-462 .
Safety - UL listed (UL 1244) and GSA certified (GSA
556Β ) .

The R7103requires only seven inches σ1 rackh eight in α
standard 19-inch rack. It is lan cooledand comes
Complete with slidsoυlchassis.

HORIZONTAL SYSTEM
Single Channel- R ig h t-h and ρΙιιg- ίπ coolρα r t rπ e πt
cc mpatih Ι e with 7000-Ser ί es I Ιme bases . The 7810 and
7815 are recommended .
Χ1'Mσde - Phase s h ift is 2° f rom dr. t o 50 kHz .

ουτΡυτsπΝΡυτs
Vertical SignalW- Ουt ρυ # νο 1tage ί 5 25 mVld iv
w it h in 25% into 50 Ω , 0 .5 V into 1 Μδ 2 . ριι [ ρυ [ R is
950 i Σ -

τν

	

sons

Α Pυ lse

	

train with α low level pulse οη the
71Π4/R77d3, with one thousand times the
brightness ofconventional oscilloscopes. ne
researcher ran view the pulse directly ακd take
pictures with ease.

Α pulse on the 7104IR7103 readily indicates
that the prob lem is input-signal bounce,

View ofα single clocking pulse of t0.8-as rise and
2-ns p ulse w id th.

7104
R7103

ORD ERING INFORMATION
(PLUG-INS NOT INCLUDED)

7104 1-G Ητ Oscilloscope

	

$29,995
Incl udes : Power co r d
(151-0066-00) ;
inst r uctio n manual (070-2314-00) ;
ope r ator manual (070-2315-00) .
87103 1-GΝτ Rac k mo υ nt
oscillosco pe

	

$30,200
Includes Powe r ca rd
(161-0066-00) -
operator m απυαΙ (δ70-5038-00) ;
m as k f r a m e (426-0514-0 ο ) ;
CRT filte r (3λ 8-4625- Π 0):
drawe r sli d e (351 -0375-011) ;
r ig h t space r (361 - 0806- 00
left spacer (361-0807-00) :
ha rdware k it (016-0099-00)
inst ru ction manual (070-5039-00) .

ιΝ SΤRυΜΕΝτ οΡτι 0 Ν S (7404)
Opt . 02- Χ -Υ Horizontal
Com p ensation

	

+:375
Opt . 03 -FMC Cap ability

	

+5420

INTERNATIO NAL POWER PLUG
OPTIONS

Opt, Al -Α5- ΑναίΙα h εα

	

NC
See page 488 .

CO N V ERSIO N KIT (7104)
EMC Modification -
Order 040-0 θ65-00 .

	

$605

ACCE SSORI ES
Recommended Cameras-See pages
96-97 .
Recomrttended Carts-See page 97 .
Re εοmorendε d Pr ob es- See pages 96-
97 .

PHYSICA L CHARACT ER ISTICS
71D4 R7103

Dimensions mm In . mm in .
W idt h	305 12-0 483 19 .0
Height

	

345 13 .6 178 7-0
De pth

	

59283 704 27.7
Weight- ρ Ib kg 1b
Net

	

20-4 45 .0 20 .0 44 .
Sh i pp ing

	

5.4 560ο 30 .9 88 .0



=1 J-00-MHz, CRT-STORAGE OSCILLOSCOPE

" Real-Time Storage σ! Fast

	

Ι h e 7934 CRT-Storage Osci ΙΙ oscope i5 use d fo r
Transients fo r Later Analysis

	

single-shot and low- repe[ ί tίοίι (αΓ b p u lse analysis . C αρα -
" Displays Low Repetition

	

bi Ι [ties inclu d e sto r ing unex pected t ransient p u lses, h ig h -
Rate Signals

	

f reg ιιency buists ο cc υ rτίιι g at low-repetition r ates, and
" wide Se lection ο1 Versatile

	

fast pulses in a pp lications using h ig h -spee d ECL .
Plug-ins

	

Α 4000 c ιπ/μc sto rage wr iting rate, 700 p s rise time,
" 700-ps Single-Shot Rise-

	

and 500 MHz bandw i d th ensu re undistn r led capture and
Time Storage Capability

	

clear d is p lay of t h e fastest wavefo rm d eta ίΙ s . T he 7934
" DC to 500-ΜΗχ Bandwidth

	

can be used as α non-s έο rαge osci ΙΙ oscομ e as well .
" 4000- ειη4ιs Stored Writing

	

The mainframe b a ndwidth is 500 MHz. System
Speed

	

bandwi d t h may va ry f rom 80 MHz to 500 MHz,
" 500psIVivFastest

	

depending on t h e p l u g in use d .''
Calibrated SweepRate

	

The inst r um ent has fou r sto rage πιο des . β is[able mode
provides sto re d d isplays wit h long (30 min u te) view time .

When viewing c hanging wave-
s h apes, Variable Persiste nce
mad e provides contin uous b rig h t
d is p lays of new information as
ol d information fa d es from t h e
CRT . F ast B έ sfable m ο de
increases w riti n g spee d to
350 cm/[Ls ( r ed u ce d sca n ) . Fast
V a r iable Persistence mode
p r ovides th e maxim um sto red

_,._. . . . .

	

ω r έ t ίπ g speed Π f 4000,- Ι
(reduced scan] . V iew time is at
leas[ 30 seconds .
~' High-gain differential
amp t άfτers offer ve ry h τ'gh
gain at lower b

an width.

AARACTERISTICS
VERTICAL SYSTEM
Channels -Two left-m ost
p l ug- ίιτ comPartΜ ents.
Comp atible with 7000-Series
amp lifie r plug-ills .
Bandwidth, Rise Time, and

Deflection Factor - Determined by th e pl ug-in υπί t
used . See page 83 .
Display Modes - Left, Alt, Add, 0hορ , Rig ht .
Choppe d-mod c rep etitio n r ate is 1 MHz .
Trace Separation - Ροs έt ίοηs Β trace α [ least fou r
d ivisions above or below the Α t race .
Delay Line - Permits. viewing leading edge at
displayed wavefo rm .

HORIZONTAL SYSTEM
Channels - Ιωο r ig h t-m ost ρΙυ g- ίπ compar tments .
Compatible with most 7000-Ser ies plug-ins .
Bandwidth -DC to of least 1 MHz .
Display Modes - Α , Alt, C h a p , Β . Ch opp e d -mo de
re p etition r ate is ~- 200 kH z .
Fastest Calibrated Sweep Rate -500 ρ sldi ν .
X-YΜods - Phase s h i ft between vertical and horizontal
channels is within 2° f rom d o to 35 kHz wit h out ph ase
correction (dc to 1 MHz with p hase cu rrecliun, β
hο r ίτοπtαΙ only, Option 02) . B andwidt h is d o to at least 1
MHz-

CRT AND DISPLAY FEATURES
CRT -Internal var iable ill u minated g r aticule,
8 χ 10 divisions ( ϋ .9 υετι/d ίν ) g r aticu le in full soan and
8 χ 10 divisions (0 .45 cmld iv) i n r e du ce d scan .
Αϋtαtσεϋs - Maintains CR T focus follow ing changes
in disp lay inte n sity after focus control has been set .
Beam Finder -Aids in Ιο cα [ ίη g an οff-scr een signal .
Auteernse -Variable f rom ε 1 s t ο >10 s .
Multitraεe Delay -Ad j ιι sts t h e f r a ηsfe r cycle tim e ίπ
t h e fast t ransfer modes . Vadab Ι e fr om < 1 s to > 4 s .
Persistence-[Variable-Persistence Mod e only)
Controls r ate of continuous e ras ur e of t h e va riable-
p e r sistence and fast variable-pe r sistence sto red d isp lays .
Save-Prevents d is p lay f rom b eing accidentally e rase d ,
and provide-, up to 30 times longer viewing times in
va r iable-pe rsistence mod es .
External Z-Axis Input -2 V ρ - ρ fo r fu ll έ rι to nsily range
f r om do to 1 MHz . Maximum inp u t is 15 V (dc + pea k ac) .

CALIBRATOR
Voltage Dolpd- Ρο s ί t ίνe sq u a r e wave .
Voltage Range -40 mV, 0 .4 V, and 4 V ίπ t υ 100 kΩ ;
4 mV, 40 επV, and 0 .4 V into 50 Ω . Amplit u d e acc u racy is
within 1% ; repetition rate is -1 kHz within 0.25% . Out pu t
R is 450 Ω .
Current Unφut -40-mA square wave with ορ 1 ίοπαΙ
c u rrent Ιοορ accessory (012-0341-ϋ0)

	

connected to cali-
b r ato r o u t pu t .

OUTPUTSηNPUTS
+ Sawtooth -Starts 1 V or less f r om g round into
1 ΜΩ . Outp ut voltage is 1 V/di v (±10%) into 1 M12,
50 mVJdiv (±15%) into 50 Ω. Outp ut R is = 950 Ω .
Vertical-Signal Out-Se Ι ec[ed by Β 1 rigge r Soυ r ce
switch . Out p u t voltage is 0 .5 V/div (±25%) into 1 ΜΩ,
25 mV/div (±25%) into 50 Ω . Outpu t R is = 950 Ω .
Bandwi d th is dete rm ined by the plug-in used, see
page 83 .



Step Fuse Tlrne (ns)

1 ι

	

L .L_,
0.1 0.2 0.5 1

	

2

	

5 10 20 50 100

Sine-Wave Frequency (MHz)

'~ Reduced Scan divisions a re 0.45 cm .

Graph showing the stored writing speed needed
to display a given sine wave or step rise time at
α given amplitud e .

+ Bate- Positive pulse of the same d uration as and
coincident with sweep selectable from Α Gate, Β Gate, or
Α Delayed Gate . Output voltage is 10 V (±10%) into
1 ΜΩ . 0 .5 V (± 10%) into 50 Ω . Output R is -= 950 Ω .

Camera Power -G-50-Series cameras . See
pages 9δ -97 .
Probe Power -Two rear-pariel connectors for two
active p robes . See pages 96-97 .

Highest Storage Writing Speed -

redu ced intensity in the Save displaymade.

500ΜΗz, CRT-STORAGE OSCILLOSCOF
.
~' &=

POWER REQUI REMENTS
L ttιe " Voltage Ranges -90 to 132 V ac

	

and 180 to
250 V α± ; .
Line Frequency -48 to 440 Ητ .
Αlaximom Power CotrsunWtion - 230 W .

ENVI RO NMENTAL- AND SAFETY
Temperature -Ope rating : 0 to 50"C .
Vibration -Referenced to ΜΙ L- τ 288000 .
Mumidίty -Refe ren ε ed to ΜΙL- Ε -1 δ400 F .
Shuck -Refe renced to ΜΙL- Τ-288000 .
EMC Capabilη - Meets Μ 1L-SΤD-4 δ 1Β requirements

when tested in accordance w ith ce r tain test methods of
MIL-STD-462 .
Safety -UL listed (U L 1244) and GSA certified (C5Α
5568) ; meets VDE 0871 Class 8 .

Remote Single Sweep ReM, Remote Save, and
Remte Σrm- Rear-pan el BN C connecto r Ίη puts,
ground-closure activate d .

	

In laser research - the 7934 captures α lase r
Rewte Fast Transfer Gate -ΤΤ L com ρ atihie . Low-

	

Primary αηd reflectedρκΙsε using Fast Variable-
t0-high transition enables h igh-speed target to receive

	

PerNisteηce storage (reduced sean)

	

and two
information to be stared : high-to-low t ransition initiates

	

7Α29plug-ins in ADD mode.
transfe r from high-speed ta rget to storage ta rget .

Reduced Scan (Cente r 8 χ 10 div at 0 .45 cmldiv)
Display Mode

	

Fast Va riable

	

Fast

	

Variable
Persiste nce Bistable Persistence Bistable

Sto r edWr iting Spee d	(8800div/ιs)

	

(776 d iv/fs)

	

(12 d ίν/μΟ )

	

(0.2 div/μs)
View Time''

	

30s"

	

30 min

	

30S* 1

	

30 min
Erase Time

	

1 .4s

	

1 .4s

	

0,9s

	

0.95 _
" View times are a t MI-stored display intens ity. They may b e increased more than 30 times by using

ORDERING INFORMATION

tPLUG-INS NOT INCLUDED)
7934 - CRT-5το rα g ο
Oscil loscope

	

$15,190
1ncl udes :
έ nsialle dg ray CRT filte r {378-0625-02y;
g reen CRT f11 Σer (378-0625-08) ;
p owe r cord (161-00664%,
ope r ator manual (07 ϋ-5879-00) .

INSTRUMENT OPTIONS
Opt. 02- Χ - Υ Mode Ph ase
Correction +5275
Add s Χ-Υ delay com pensation
network to eqijali?e the signal
d elay between the 8 ho r izontal
compartment and e ί t1 ι e r veτ tieal
ευιτιμα r tmeιτt .
Opt. 03- ΕΜC capability

	

+$420
INTERNATIONAL POWER PLUG

OPTIONS
Opt. A1-A5 Available

	

NG
See page 488 .

CONVERSION KITS
Χ- Υ Mo de Phase Correction -Order

04ϋ- Π942-01

	

$210
εΜ C Modification -
Order 04ϋ-1195 00

	

$525

ACC ESSOR IES
Service ΜαπυαΙ -
Order 070-58θ 0-00

	

=150
Rack Adaptor-See page 97 .
Recommen de d Cameras-See
p ages 96-97 .
Recomm e nd e d Cart- See p age 97 .
Re=men de d Probes-See
pages 96-97 .

PHYSICAL CHARACTERISTICS
Dime nsions mm in .
Width	305 12.0
Heig h t

	

345 13 .6
Depth - δ 22 .5 24 .5
Weight- kg 111
Net -

	

172 37 .8
Sh i pp ing 21 .6 47 .6



ME'' M''

	

00-MHz., GENERAL-PURPOSE OSCILLOSCOPES
Ι

" 590-1111 Bandwidth at
10mVIDiv

" 700-ps R ise Time (79044)
" 500-pslUivFastest
Calibrated Sweep Rate

S h i pp ing

	

21,6 47 .6 23 .6 52 .0

T h e 79044 and 87903 a re high-ba nd width oscillo-
scopes . Th e 7429 Am ρΙ ifia r/7904Α system attains
500-MHz bandwi d th at 10 rnV/d έν . Α 7429 va ria b le-delay

option allows fo r th e matc h ing of signal-t r ansit
times of two plug-Ins an d th ei r pro b es to bette r
than 10 ps .

iARACTER λST λCS
9044/47903)

+ Gate - Positive-going rectangula r waveform d e r ived
from Α , Β , o r Delayed Gate, front-panel selectable .
O u tput voltage is 0 .5 V (t 10%) into 50 Ω , 10 V (±10%)
into 1 ΜΩ . Rise time is 5 Ins o r less into 50 i l . 87903 :
Rise tim e is 7 Ins .
Vertical Signal Οσt-Selacted by Β Tr igger Sou rce
sw itch . Output voltage is 25 mV/d ίν into 50 0, 0 .5 V/div
into 1 ΜΩ . O u tput R Ί5 - 950 Ω . Ban d wi d t h is
dete r mine d b y the verti cal pl u g-in used, see page 83 .
Camera Power-C-50-Se ries came ras .
See pages 9δ-θ7.

Probe Power -Two rear-panel connectors for two
active pro b es . See pages 9 δ-97.

VERTICA L SYSTEM
Channels - Τωο left-most pl u g- ίη compartments .
Bandwidth, Rise Time, and Deflection
Factor -Determined by t he pl u g-in unit used .

	

POWER REQUIREMENTS
See page 83 .

	

Lire-Voltage Ranges-90 to 132 V ac and 180 to
DisplayModes - L eft, Alt, Ad d , C h op, Right.

	

250 V ac (79044) ; 90 to 132 V ac a nd 180 to 264 V ac
Ch op pe d-ma d e re p etition rate is = 1 MH z .

	

(R7903j .
DelayLine-Permits viewing lea d ing edge of

	

Line Frequency -48 to 440 Η 2.
d is p layed waveform when using 7880 and
7890-Se r ies I Ιme bases .

Maximum Power Cσnsunφtion -210 W, 3 .5 Α at
90V line . 60 Ντ (7904Α) ;160160W, 2Aat115V line, 60 Hz

ΗΟnΙίΟΗΤΑL SYSTE IVI

	

(R7903j .
Ι

	

Channels - 7904Α : Two r ig h t-most plug-in comp art-

	

ENVIRONMENTAL AND SAFETY
(PLUG-INS NOT INCLUDED)

	

ments. R7903 : One r ig ht-most plug-in compartment,

	

Ambient Temperature -Operafing 0 to +50°C .
79044-oscilloscope

	

$12,750

	

Bandwidth -10ς to at least 1 MHz .

	

Humidify -Operating and Nonoperating : 95%, refer-Includ es : Ρ o-ωer cord

	

g
(16 τ-0066-οο ) ; Instruction

	

Display Modes - Α , Alt, C h op, Β . Choppe d -m ode

	

enced to M I L-Ε-16400F .
manual (070-4593-00) ;

	

repetition rate is = 200 kHz .

	

EMC Capability -(0 ρ t έοη 03) M eets ΜΙ L -5ΤΟ -461 Β
ορ 903 - ι r ιαπυαι

Rac k mo u nt
( ατο -14s2- οο ).

	

Fastest Calibrated Sweep Rate-500 ρ s/di ν (71310,

	

reg υί rements when tested in accordance wit h ce rtain test87903
Oscilloscope

	

$12,100

	

71315, 0r 7Β92Α) .

	

method s of MIL-STD-462-
I πc ιυ Cc5 : Ροωe ι cord

	

χ-Υ Made -With Delay Compensation : Ph ase shift is

	

Saf*- UL listed (UL 1244) and GSA certified (CSA(1 β1- ο09α -0 σ ) :
two
test 18

18-i n(0 12-0092-00) :

	

-i η .

	

with i n 2° from d o to 1 MHz .

	

556Β fo r th e 79044 only) .
test lead s ( Π 12- ΟοΒ7-0ο ) ;
s l i d e g u i d e (351-0314-α 1) ;

	

CRT AND DISPLAY FEATURES
ha rdwa re kit (ητε-ο 099- σα )

	

CRT-Inte r nal 8 χ 10-division {0 .85 Wdi ν) g raticu 1 α

	

~~~,:

	

έξ ~ Ι

	

}.7903 ONLY)Instruction manual ςο 7 ο - τ46α -οοι .

	

with var iable ίΙΙυπιίπαt ίοηINST RUMEN T OPTIONS

	

Autofaεus Re duces t he nee d fo r
	The R7θ03 re q ui r es only 5 .25 inc hes of rac k h eight in α

-

	

additional manualΟρt . α2- χ -ν Ηυ r ίτσπται

	

standa ι d 19-inc h r ack . It is fαι 1 coole d and comes
Com p ensatian (79044 only) .

	

+5275

	

focusing with changes in intensity after focus control has

	

complete wit h slide out c h assisI
Opt, 03- ΣΜ C M oditicatί on .

	

+ζ 410

	

been set .
O pt . 1 α - Ι R7sα3t Pulsed

	

Beam Finder-Aids in locating signal .

	

PULSED GRATICULE OPTIONGrατίευια

	

+$r 7s

	

1Ο, PulsedGratiεule -T h e

	

Ιέ Its
INTERNATIONAL POWER PLUG

	

External 1"ΑχΙs Input -2 ΥI for full intensity

	

Option-

	

9 i αt ί c υΙα 9
OPTIONS

	

range . Maxim um input voltage is 15 ν .

	

may be pu l sed by th e event, an exter nal groun d closu r e,
Opt λ1 - λβ Available

	

ΝC

	

o r α Ι rοπ t-ραπ e Ι pu s h butta rι . Deletes probe power and
see page 488 .

	

CALIBRATOR

	

CRT readout .
ACCESSORIES

	

(Not available wit h Option 10 0 π 87903)
Recommended Cameras-See

	

Οιrφαt Wavesha ηpe-Recta ng υΙ ar, ρο 5itive-go ίng

	

Ο UΤΡUΤ5ΠΝΡUΤδ (ΒΤΑΝDΑRΟ )
pages 96-9 ι .

	

f rom gro und .

	

External Singly-Sweep Reset -Gr συ r ιd
Recommended Cu rls- See page 97 .

	

dos υ ie, rear-panel input to reset sw eep .
Recommended Probes - see

	

Vσ1tage αα1ι9αο -40 mV 04 V 4 V Ίη tο αΠ αρe η,,,

	

Single-Sweep Ready Output -Rear-panel BNCpages 96-97 .

	

circuit . 4 mV, 40 mV . 0 .4 V into 50 Ω . Ou tput R is
450 1 ά . p rovides 5 V ou t fo r single-swee p - read y condition .

PHYSICAL CHARACT ERISTICS

	

=-

_ 7904λ

	

R7903

	

Ι

	

Cσrreat Output -40 mA ωί th optional cu rrαπ t-1ονρ ac-

Dimensions

	

mm

	

In .

	

mm

	

In .

	

Cesso r y (012-0341-00) .

W id t h

	

305 1 2 .0 483 19 .0

	

OUTPUTSΠ NPUTS
Heig ht

	

345

	

136

	

135

	

5.3

	

+ Sawtaaflt -Sawfoot h starts 1 Υ o r ΙΕ 55 from grουΠ d
Depth

	

622.5 24 .5

	

579

	

22.8

	

into 1 Mo . Front-panel selectable t r om Α o r Β horizontal .
Weig ht-

	

kg

	

Ib

	

kg

	

I h

	

Output voltage Ί 5 50 mV/d έν [±15%] into 50 Lά , 1 V/div

Net

	

17.2

	

37.8

	

12.3

	

27.0

	

(±10%) into 1 ΜΩ . O u tp u t R Ί 5 - 950 Ω .

Τ ektrοπΙχ offers so rιy ιce traini4 c lasses on the 79044/07903 . Fu r further trαΊn Ι n g Ιπ tο rm α t ιοη , contact yo ur ΙαεαΙ
Sales OffIce and re q uest α copy of th e Te ktronix Service Training Catalog .



+ View Two Simallanovas
Events at TWo Different

T he seven-inch ιαc kmou nt

	

R7644 is α hig h - bandwidt h ,

	

Aotofocus-- Ε 1 ί nninates manual foc u sing wit h changes

	

Sweep Speeds
d ual-beam oscillosco p e

	

used to r s ί ng Ι e-s h at events .

	

in i n tensity afte r focus control has been set .

	

" View the ρedη Event at Two
Ve rtical-sig n al crossover switching displays α single

	

Beam Finder (Beam 1 andBoom 2 Independent

	

' Sweep Speeds
even t fr om α s ίπ g Ι e p robe at two swee seeds

	

400-M& Bandwidth (9σσ -ρsρ Ρ

	

Caetrelsj -A i ds ίπ locating Off-screen signal. .

	

Rise Time)
External Ι-Axis Input (Beam 1 andSeam 2] -2 V

	

" 1-RSIDiv Fastest Calibrated
CHARACTERISTICS

	

ρ -ρ f οr f u l l intensity range . Maximum input voltage is

	

Sweep Rate
15 V (dc + pea k ac), ρ-ρ ac, d o coupled .

	

" Greater Than 1.5-εm1rιs
VERTICAL SYSTEM

	

Writing speed
Channels - Τωο left-most p l u g-in com partme n ts

	

CAL IBRATOR

	

" 8 χ Ill-cm Display
Voltage 0ϋφϋt-Rectangula r waveform ροs έ t ίνη -

	

" True Dual Beam(Dual Gun)Bandwidth, Rise rime, andDeflectionsed - Factor -

	

going f rom g r ound, 1 kH z {+0,25`0_

	

" Full Vertical CrossoverDeterm ί ned by t he ιrι ain f rame/μ iog- ί
η
use . S

ee
pagegη 83 .

	

Voltage Ranges-4 mV , 40 mV, 0 .4 V. 4 V (-L 1 %)

	

SwitchingDisplay
Logic -

	

into an open circuit : 0 .4 m V, 4 mV, 40 mV, 0 .4 V (±1 %)
Beam 1

	

Beam 2

	

into 50 Ω . Ou tput R is 450 ! α .
Vertica l Comp artment

	

Let[

	

Left

	

Carrent Output -40 mΑ
Co ntrolli n g Beam

	

Left

	

R i gh t

	

(±1 %) recta n gula r wave-
Rig h t

	

ι _ett

	

shape . Optional c urre n t-loop
Right

	

R ight

	

ad a p to r (012-0341-00)

Crossover - Permits viewing t h e same signal on two

	

re4 υ i r ed for 87844 .

time b ases .
Trace Separation- Beam 1

	

can be ρas έtioned ±4 cm
with respect to B eam 2 .
Delay Line - Perm i ts viοωί r ι g lead έng edge of d ίsρΙayed
wavefo rm when usi n g 7810, 78BC, and 7B9(~-Se r ies time
bases. N ot compati b le w it h
7850-Series,

HORIZONTAL SYSTEM
Channels -Two r ig ht-mast p l u g-in compartments .
Compatible wit h 7Β 10-, 7880-, and 7B90-Series Time
Bases; 7000-Se r ies Amp Ι it i e rs ;

	

and 5pecία tiτe d ρΙυ g- ίπ 5.
Βaαdwidth -DC to at least 1 MHz .
Fastest Calibrated Sweep Rate -1 π s/di ν .
Χ-i'Made- Phase sh ift is wit h in 2° f rom dc to 50 kHz .
Horizontal $αραrαfαη - ΒΡαm 1 can be pas iti α ned at
lead 0 .25 εm to th e rig h t and at least 0.25 cm to the left
of Beam 2 wit h α total 2 cm range-
Display Logic -

Beam Τ

	

Beam 2
Α Horizontal

	

A Horizontal
Α Ηυιίτυπ t αl

	

8 Ho r izontal
8 Horizontal

	

A Horizontal
Β ΗυΟτππ t α f

	

B Horizontal

400-MHz, DUAL-BEAM OSCILLOSCOP) L=

OUTPUΣSηNPUTS

Α and Β+ Sawbath -
Sawtooth starts 1 V or less
fr om g r o u n d (into Ι ΜΩ ) .
Ou tp u t voltage is 50 mv/div
(± 15%) into 50 Ω ,1 Vldiv
(± 10%) into 1 ΜΩ . O u tpu t R is =450 Ω .
Α and Β + Rαtο - Positive-gο i η g rectang u la r waveform
der ive d f rom Main o r Delayed Gate . O u tput voltage 0 .5 V
(±10%) ίηt α 50 Q . 10 V ( :t 10%)

	

into 1 ΜΩ . Rise
ti m e is 5 η5 o r less into 50 Ω . Ou tput R is ~ 950 Ω .
Camera Power -C-50-Ser ies came ras. See
pages 96-97 .
Probe, Power -ΤωΠ con necto rs ρrυνΊ de co rrect
ope rating voltages fa r two active p rob es . See
pages 96-97 .

External Single-Sweep Reset-G round closu r e,
rea r -panel SNC pr ovides input to reset sweep s .
Single-Sweep Ready Output-+5 V, rear- p anel ΒΝC
Ou t pu t fo r single-swee p ready indication .

POWER REQUIREMENTS
Line Voltage Ranges -Selecta b le 115 V nominal {θ{1
to 132 V), 230 V nominal (180 to 264 V] .
Line Frequency -48 to 440 Hz .

CRT AND DISPLAY FEATURES

	

ΜΑχ1ΜΜ Power Caesαeιptiae-235 W, 2 .9 Α at
CRT- D ual beam, fu ll ove r lap . 8 χ 10-cm g ralic u le wit h	60 Hz 115 V line .
varia b le illumination . CRT readout intensity is adju stable

	

ENVIRONMENTAL AND SAFETYwit h f ro n t-panel co n t r ol .

	

Ambient Temperature -0 ρ e rali r ι g~ 0 to +50"C .
Pulsed Readout and Graticule Illumination -The

	

Vibration -Operating : 15 minutes αΙυπg eac h of t heg ratic u le Ιέ g h ts an d CRT rea d out can b e pulsed by t h e

	

three maj o r axes . 0 .04 cm (0 .015 ίη .) ρ- ρ d ί splacemente vent or α p ushbu tton,

	

from 10 Hz to 50 Hz in one-m ίηιιίe cycles . Held fo r th ree
Typical PhotographicWriting Speed -

	

m ίηιιίes al 50 Hz .
CRT

	

Camera

	

Lens

	

Writing S p ee d "

	

Humidify- 0 ρ e rating

	

and Νοπαρ er αtίη g ; 95~,
Sid . 8 χ 10 cm

	

C-51

	

t / 1 .2

	

0 75 cm/π s

	

referenced to M I L - Ε-16440 F
Opt 78, 8 χ 10 cm

	

C-51

	

1 .0.5

	

1 .5 crnlns

	

ERIC Capability- (0 ρ t ίοη 03) Meets M I L -STD-4618
*f

	

Dph'οη 22 provides σ preset aκtamα ti r method of

	

reg υ i reme ηΓ s w hen tested ίπ accordance ωί t h certain test
fim fuggiκgfor the 87844 .

	

method s of MIL-STD-462.

ORD ERING INFORMATION

(PLUG-INS NOT INCLUDED)
Rλ844 Ra rkmo ιι nt
Oscillosco pe

	

$19,500
1 n cludes : Power cord
[161-0066-00] ; inst r u ction
manual (070-1676-02) ;
o perato r manual (070-1675-00) ;
hardware rαc κmουητ k it
(016-0049-00) ; slid e guide
(351-0314-01) .

ΙΗ SΤRϋΜΕΗΤ ΟΡΤΙΟΗ 5
Opt. 03- EMC Μ odifιε atian

	

+$420
Op t. 22- W r iting-5 pee d
En h ance r

0pt. 78- BE (Α11) Phosp h o r

	

++;109
INTERNATIONAL POWER PLUG

OPTIONS
Opt. Al-A5 Available

	

NG
See page 488 .

ACC ESSOR I E S
Reεemmen d e d Cameras-See
p ages 96-9λ .
Rocammen d ed Ca rts-See page 97
Rocammended Pr obes- See pages 96-
87 .

PH YSICA L CHARACTERISTICS
Οέme π s ίσπρ mm in.
Widt h 483 19 .0
H eig ht 178 7 .0
Dept h 63ο 24 .8
Weight-

	

kg

	

IIINet

	

1 5 .0 330
Sh ip p ing 28 .6 63 .0



..'4O-MHz DIGITAL-STORAGE
® v.~AVEF MM-PROCESSING Ο ILL`C Ο5CΟΙ'Ε

" Real-Time Analog and
Digitizing Oscilloscope

* On-Board Calculations
Waveform Parameters

to 400-M& Bandwidth at
:+ Ι mv/Uiv

Γ ibrated SweepRates to
~ ε10 psluiv

- ιresRepetitive Wavefarms
;nal Αveragiλg
)red Reso lution Up to

7 0-Bits
" 128, 266, 6 1ά ,

	

624 [-'., iιdsl
Wavetarm

The 7854 Waveform-Processing Osci lloscope

	

PLUG-IN COMPATIBILITY
co ιη b ί nes the features of α high-performance real-time

	

All 7040-Series plug-ins are compatible in the standard
oscil loscope with d igital storage and wavefor ιn

	

oscilloscope d isplay mode .
process ί ng . The 7854 offers programmable measurement
rout έη es, ΙΕΕΕ Standard 488 interface [of mass data αnd

	

ΟUΤΡUΤ5ΠΝΡUΤ5
program storage, plus simultaneous d isplay of real-time

	

+ Sawtooth-Positive-going w ith baseline at 0 V ±1 V
and stored waveforms . The 7854's memory stares up to

	

into 1 ΜΩ . V oltage is 1 V/div (± 1036) into 1 ΜΩ,
40 waveforms and 2000 keystrokes .

	

50 mV/div (±15%) ίη t ο 50 τα . Output R is -- 950 Ω .
Wavefnrm-parameter inforaι atiur ι is obtained at the

	

+ Gate -Positive pulse of the same d ιι rαt ίειη as and
touch of α b υΙtοη . Calculator-key board features enable

	

coinci dent with sweep. Output voltage is 10 V (±10%)
arithmetic manipulation of waveforms such as d ifferen-

	

Into 1 ΜΩ , 0 .5 V (±1 Π%) i nto 50 τα . Output R is
tial, integral, log, and absolute value . Signal averaging

	

-950 Ω . Source is selectable from Α gate, Β gate, ο r
improves rτieasjrement accuracy . Οπe cursor provides

	

Delayed gate .
voltage measurements and time

	

Vertical SignalOut-Selected by Α Trί gger Source
τηηsυ reme πΙ s referenced to ti me

	

switch . Output is 0 .5 V/d έν into 1 ΜΩ , 25 mV/d iv intoι ero . Two cursors αιιαb Ι eMime and

	

50 Ω - Output R is == 950 Ω .
,νο 1(age measurements.

	

Remote Single-SweepReset-Rear-panel ΒΝ C,

;HARACTERISTICS

Maintrame Step Response -
CALIBRATOR0 .9 ns pr less :

ChappedMade -Chορ rate is -1 MHz.

	

Voltage Ou tput-Positive squ are wave . Ranges are
ι . ι

	

"

	

ι "

	

ι

	

40 mV, 0.4 V, and 4 V into 100 kLa - 4 mV, 40 mV, and
Τrαε~ Separation Raλge - Β Trace can be 4 dίνί s έοπs

	

04V ίη tα 54 Ω Amplitude ace, r αο y IS within 1 041, :(PLUG-INS NOT INCLUDED)

	

from the Α t race .7854 -

	

repetition rate is 1 kHz within 0 .2536 .Osε illas εape, Τπε lυd Τπg
Waveform Calc ulator

	

$17,000

	

CRTAND DISPLAY FEATURES

	

CurrentΟαφλt-40 mA with apt ίοπαΙ BNC-to-current-
Ιπεευαe& : Power cord (161-οο66- οο) ;

	

Ιοο

	

αd α t α ! .ΒΝ C-t ο- ΒΝ C cah ιe (ο12-ο 2 α 8- οο ) :

	

CRTσisplayModes-Conventional d isplay, digital

	

Ρ

	

Ρ
operator manual (ο 7ο-2873-00) ; service

	

data d isplay, user program text d isplay .

	

POWER REQUIREMENTSmanual (ο 7ο-2874-ο1) ; signaturesignatυ re
analysis tables (υ7ο -2972-οο ) .

	

HORIZONTAL REAL-TIME SYSTEM

	

Line- Voltage Ranges-90/132 V -1 180/250 V .
INSTRUMENT OPTIONS

	

Input- Τωο 7004-Series ρΙυ g- ίπ c οmpartmenis.

	

Line Frequency-48 to 440 Hz .
Opt, 02 - χ- ν Phase Correction

	

+$270
Opt. 03 - EMC Modification

	

+$42ο

	

Modes of Operation - Α , Alt, Chop, Β .

	

Maximum Power Consumption-230 W .

INTERNATIONAL POWER PLUGOPTIONS

	

ff~ :f

	

~ :

	

- ~

	

ιι

	

αΡιι 0

	

υΖκ -2

	

106Ηυ

	

5 αens

--g-t.,

	

X-YMode -Phase s h ift between vert
I
caI a nd h o r izonta I

ι
ACCESS O RIES

Recommended Carl -See page 97 .
R eεσ mare nded Cameras -See
pages 96-97 .

	

DIGITAL STORAGE
Recommended P latter-See p age 97 .

	

Equivalent-Tiara Bandwidth -0eter ιη i ιιed by theRecommended Probes-See
pages 98-97 .

	

plug-in used , see page 83 .
Re ευmmends d Software-see page 98 .

	

Accuracy -See plug-in specifications . page 83 .
PHYSICAL CHARACTERISTICS

	

Acquisition Channels -ϋη e or two sί rτιυΙ lαη 6 ου 5
7854

	

Mainframe

	

channe ls (no Chop mode) .

ground closure activated .
mOutput-Rear-panel ΒΝ C, TTL output under
keyboard control'(SVVH and SWL) .

VERTICAL REAL-TIME SYSTEM

	

Eχternal1AxisInput -2 V ρ- ρ for full inte nsity range
Input -Two 7000-Series plug-in

	

from do to 1 MHz- Positive signal b lanks the trace .
mrnpartments-

	

Maximum voltage is 15 V (dc + peak ac) .
Modes- L eft, Alt, Ad d, Chop,

	

Camera-Power Output -C-50-5εr ί os earn eras .
Right.

	

See pages 96-97 .
Mainframe Bandwidth -

	

GΡΙΒ Interface Subsels ιmplameated- SH1, ΑΗ 1,
400 MHz .

	

Τ 5, L 3, SR1, RL1, DC1, ΟΤ 1, ΡΡΟ, C0 .

εα~c υ l8Ior

	

Acquisition Window-±5 div

	

from center screen ,Dimensions mm in- mm in .
Width

	

305

	

ι 2 : α ?77

	

10.9

	

both vertical and horizontal .

H eight

	

348

	

13.7

	

69

	

2.7

	

Rmοlrrtren -Vertical : 0 .01 div- Horizontal : 128 to 1024
η 6 ρ1hι

	

627

	

24.7 165

	

6.5

	

selectable points/waveform .

	

Storage Oscillucupe. Rise time is calculated by
Weight -

	

Ι g

	

ι b

	

pushingα single key . 7imeand voltage

Net

	

20.4 4s-ο

	

differences between cursors are shown on the
line above rise tim.e-Shippί ng

	

28.2 62 .0

'7 h r 7R54 ίτ designed to s υρρσι t ether
p rσduc[; [ha[ rιιm η[y with [FFF Stαndσιd
435-1975

Tektronix offers service training classes on the 7854 . F or further t raining information, contact your local Sales
Office and request α copy of the Tektronix Service Training Catalog.



70-MHz., PROGRAMMABLE DIGITIZER I=

Th e 7D20 is α GP I B p rog rammab l e digitizer, w it h IEEE

	

Held Next -1nitiates Hol d N ext condition, connected to
Stan d a rd 488 inte r face, that pl u gs into any 7000-Se r ies

	

Single-Swee p Reset con n ector .
mainframes (except not recomme n ded wit h the 71041

	

Programmable Functions -All settings and
R7103)- T he 7D20 r τleas u res amplitudes of 50-ns-wi d e

	

o p e r ating modes are prog r ammable exce p t for Va ria b le
t ra n si ent events . Dual sample r s simultaneo u sly acq ui r e

	

V/div a n d Horizontal P osition,
tw o cha n nels like α dual be α 1τ 1 osci l loscop e-

	

Format- Device-dependent comma n ds in ASCII-
T h e 7D20 offe rs eπνe Ιορ e d i s p lays, ρ r etr igger, storage

	

Waveform data points selecta b le as BINARY or ASCII .
of six in d ep en dent waveform s plus α refeience wavefo r m,

	

Waνelarm Output Time -250 ms min fo r B INA RY ;cursor s fo r dot meas u rem ents, u se r and meπυ di s p lays,

	

and 2.5 5 min fo r ASCII .and averaging to red u ce noise-
Digital Sto rage is at α 40-MHz samp ling rate . U p to six

d iffe r ent setups can be sta r ed ίπ ποπνοΙαtί le meπ o ry and
recal l ed-
TekMAP Softwa re sup p or t is availa b le (see page 98) .

Data results are available in g r aph ic o r ta b u lar form .

C HARACTERISTICS

SIGNAL PROCESSINGCursors Readout -W ίth on e cu r sor (0011), ναιυ es a re
referenced to zero volts and zer o time. W it h tw o c ur sors
(AO 11), val ues ar e t h e d ί ffe rence between th e two c ur so r s.
Waveiarm Averaging - Ν waveforms ar e ave r age d as
in AVE Ν , th en ad d itional waveforms arc weig hted at 1/Ν .
Α running ave r age (smoot h ) is availa b le ίπ R οΙΙ mode .
Enveloping - Α sel f -te r r ι inali η g record ing οΙ wave-
fo rm maxima and minima OR α continuou s recor d ing of
wavefo rm r παχίιτi α and r ni n i nia .

VERTICAL SYSTEM
Input - Τωο s ί mυΙ tαπ eου s εhαηπe Ι s, BNG co η necfo r s .
Acquisition Modes -CH 1, CH 2, Ad d , Both .
Sensitivity- 5 mV to 5 V/div .
Bandwidth - 70 MHz max . (AC-Coup le d L ow-
Fre q uency Response : 10 Hz or less .)

	

TRIGGER POSITION
Stop Response - 5 ns o r less .

	

Pretrigger - 0 to 10 d i v ίπ 1-div i ncr ements .

Inputiλpedartce - 1 Μ i2 i n p arallel with by ~ 20 p F .

	

Posffrigger (delay) -0 to 15(10 d iv in 1 d iv

Maximum Input Voltage - OC Coup led : 250 V,

	

i ncrements .
1 kH z . ΑC Coup led : 400 V, 1 kH7-

	

Horizontal Resolution- Up to 1024 pts/w avefo rm .

Signal Isolation - 100:1 do to 20 ΜΗτ .

	

External Trigger - Μαχ Ιπρυ t Voltage : 250 V (d ε 4

Vertical Resolution

	

- 8b ίts, 256 levels, 0 .04 d iv/

	

peak ac) .

level .

	

Triggering Sensitivity -
Gain Ratio Accuracy - ε 276 . m ax- erro r ove r t he

	

Min Signal Require d
V/d iv range . Meas urement valid w ith C u rso rs o r GP I B .

	

Frequency Range*' Ιητ

	

Ext
Noise - Less th an 0.25% .

	

Normal

	

DC to 30 MHz

	

0.4 div

	

60 my
PhaseMatch Χ-Υ -ε 2° from dc to 10 MHz .

	

(DC Coupling) 30 to (D MHz

	

10 div

	

150 MV

HORIZONTAL SYSTEM

	

Ρ- Ρ or Auto

	

30 to 200 HZ

	

2.0 div

	

300 mν

ΤiηιοyDivίsion Range - Ext- C1ock : 20 s to 50 ns/di ν .

	

2υυ Hz to 30 MK

	

0.6 div

	

90 mV
Digitizing Technique vs Tirne/Divisioη - Ερυίνα-

	

30 το 70 MHz

	

1 .2 dlv

	

200 mV
lent Time : 1 μ5 ΙΟ 50Π5/div.

	

" The ac-cουρ 1ίηg, lou+tequexcy limit is 30 Hz.
Not:Single events can be captured as fast as 2μsldiv

	

In tima/ div settings of τ s to 50 ns, when
For λ μα to 50 ηιs/div, repetitive even ts are required to

	

using Ρ-Ρ or Αυ tα , lowfequency lim it is

b uild α complete ωανefο rιττ.

	

3οο ΙτΖ

Thw300 λ1.Τωsrοmαλf Α 1 % ±ε0 -One Cu r so r

	

OUTPUTS
Hold Next RΕαεη, - Cοη nected to Single-Sweep Rea d y±3ρ0 p s . Two Gur s~ rs : 0 .

	

±fi00 ps .

	

connector .
+gate Out - Provides h ig h -level output signal fo r
d uration of waveform/c h aracter readout .

ENVIRONMENT
Tenηperatυre - Ope rating : 0 to 45"C .

Tektronix offers service t raining classes 0η the 7Π20 . Fo r furt h er t raining Information, contact yo u r local Sales
Office an d request α copy of th e ΤΒωΙ rΟπΊχ Service Training Catalog .

" Automated Testing
" Lligitα1 Storage
" 76-ΜΗτ Bandwidth for
Rep etitive Signa ls (1α-ΜΗτ
Single-Shot Bandwidth)

" Two Channels Simultansou,
Acquisition

" Programma
b

le
" Storage of SixWavetorms
" Enveloping and Signal
Averaging

" CursorMeasurements
" Pretriggerand Posttrigger

GPIB
IEEE-4u

ORDERING INFORMATION

7020 Pr og rar τι rr ι abie Digitiτer

	

SΟΑπΟ
Inclu d es:
operator manual (070-a857-01) ;
pac ket rete rance g u i d e (070 "3205"01) ;
service m απυαΙ (070-3858-01) :
1nst ru ment interface g u i de
( α70-1728-00) .

ACCESSO RI ES
Recommended M ainf rame fa r 7020
R7603 {]p t. ΡΟ - Pe rm its r ea r-ραπe Ι
access to t he 7D20 G P I B 1nterfa εe
and incl u des cab l e (175-7151 -00)
re qu i re d insid e 7020 .

	

$5,560
The ΤD2ρ DignLer is not recom-
mended fof use if? the 71041R7103
mainframe, Such use will void the
7104IR7103 warranty.
Recommen d ed Platter -See page 97 .
Recommended Pro b e
Ρ6053Β - See pages 96-97
Recommended Softwa r e
Τe kΜΑΡ Softw are is availa b le f οτ
the 7D20 . See page 98 .
Utility software -
ς7π2014 041) Q τde r 062-6959-01

	

$150
(702014052Α) 0τde r 062-6961-01

	

$150

PH YSICAL. CHARACTER ISTICS
D imensions mm in.
Width

	

20δ 8 .1
Heig ht

	

127 5.0
De p th	371 14.6
Weight -

	

to

	

Ι 6
Net

	

3.6 8 .1
Sh ipping α -α 17 .8

*The 7D20 complies with IEEE
Standard 488. Ι- Ι 978, and Τektm η ix
5tαηάα rά Codes αηd Forrnαts
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7600 C RT Storage
" DC to 100-M& Bandwidth
(3.5-ns Rise Time)

" 5-ηSΙΟίν Calibrated Sweep
Rate

" Requires Only 5.25 Inches of
RαεkmουηΓ Space (876331
R7623A1R7613)

" Long Viewing Time
" Large Selection ο1Plug-ins
" Able to Capture and Store
Transients and Low
Repetition Rate Signals

7633JR7633
" 10D0-cmlμs Stared Writing
Speed

" Multimode Storage

7623AJR7623A
" 135-cmlλιs Stored Writing
Speed

" Multimode Storage

7613187613
" 4.5 εm1ps Stared Writing
Speed

" Variab le-Persistence
Storage

7633 CRT-Siorage Oscilirιscnpe

	

7623.4 CRT-Storagn Osc illoscope

Th e 7633 Sto rage Oscilloscope p rov i des 2200 d iv/fs

	

HORIZONTAL SYSTEM(1000 cm/fn} sto r ed writi n g speed and 100 Μ l iτ

	

Channel - One. plug-in compartment (right-most) .bandwi d th . Th e i nstrument has t hree d isplay modes and

	

Compatible wit h al Ι 7000-Ser ies plug-ins,fo u r sto rage modes . The ιn aximum wr iting s pee d of

	

Bandwidth - DC to at least 2 MHz .1000 em%s is ac h ieve d ίπ re du ced-scan mo d e .
T h e 7633(R7 δ33 is used fo r retention and viewing of

	

Fastest CallbratedSweep Rate -5 π s1d ίν .
fast- r ise, Ιοω- re p et ί ti οn-rate, single-s h ot, o r slow-

	

χ-YMede - Phase shift< 2° f r om dc to 35 kHz .
moving wavelorm s .
T h e 762W7623A Sto rage Oscil loscopes have αΙΙ th e

	

CRT AND DISPLAY FEATURES
featu res and performance of th e 76331137633 exce p t t h e

	

CRT-Inter nal 8 χ 10- d ivisio n graticu le wit h va riab le
reduced-scan mode .

	

illumination . T h e 7633187633 has additional g r atic u le fo r
T h e 7613187613 Storage Oscilloscopes only have

	

the redu ced-scan ma de .
variable persIsle ιι0 [no d α w i th α sto red wr iting sp eed of

	

Αutatecυs - El imi n ates man υαΙ forusing with changes
5 d ivlμs .

	

in intensity afte r foc u s control has been set.
The R76331R7623A/R7δ13 re qu i r e

	

only 5 .25 inc h es of

	

Beam [cinder - Αίds ίπ Ιοcαt έπ g an offsc τeen s έ g παΙ .
rac k h eig ht in α stan d a r d 19-inc h rack-

	

CΑΤ DisplayModes - Νοπ s[ο re, β istab Ια . Var iable
Persistencc . Fast Βί stab Ι e, Fast Variab le P e rsistence .

CHARACTERISTICS

	

Red u ced scan may b e selecte d on t h e 76331R7633 in al Ι
d isp l ay modes. The 76131R7δ13 has nonsto re and

VERTICAL SYSTEM

	

varia b le pe r sistence only-
Channels -Two left-most plug-in com partments fo r

	

Autοerase -Continuo u sly va r iable to >10 s .
70Π0-5e ιί es plug-iris .

	

Save - Ρι e νe π ts e r asu re of display arid exte nds view
Bandwidth, Rise Time and Deflection Factor -

	

time up to 30 tim es longe r in all modes .
Determ ined by t h e m ainf rame and plug-in unit use d . See

	

Persistence (Variable)-Controls rate of cαηt ίπυου s
page 83 .

	

erasure υ 1 store d displays .
Display Modes - L eft, Alt, Ad d, C h o p , Righ t .

	

ΕχtmαlΙ-Axis Input -2 V ρ -ρ f or usefu l ίη tens ί ty
C h oppe d-mode re p etitio n r ate is =ϊ1 MHz .

	

range fr om do to 2 MHz . I n tensity range dimi n is h es to
Delaytine- Pe r mits viewing lea d ing edge of d isplayed	20% of full range at 10 MHz . Maximum i n put voltage is
ωανefυατι .

	

10V (dc + peak ac) and ρ - ρ ac .



100-MHz-, CRTSTORAGE OSCILLOSCOPES

	

ι

	

ι

	

01

	

1
0on,ri ι

	

'

	

MUM

7613 CRT-Storage Oscil loscope

ΟUΤΡUΣSΠΝΡUΤθ

+ Sawtaσtb -Sawtooth starts 1 V or less from ground
into 1 ΜΩ - Outp u t voltage is 50 mV/div (±1594) ίπt υ
50 Ω ,1 V/d iv (±10%) into 1 ΜΩ . Out p ut R is 950 Ω
within 2% .
+ Gate - Ρο s ί t ίνe-goi η g waveform of the same duratiυη
as and coincident wit h swee p selectable f rom main, d elay,
o r a u xilia ry gate- Output voltage is 0 .5 V (±10%) into
50 Ω , 10 V {±1036,} into 1 ΜΩ . Rise time is 20 ns o r
less into 50 Ω . Out pu t R is 950 Ω within 2%_
Vertical Signal Out -Se Ι ecteιd by Trigger So υ rce
switch . Output voltage Ί 5 25 rnVldiv into 50 Ω , 0 .5 V/div
into 1 ΜΩ - ΟυΓρυ t R is 950 S0 with i n 2% . Bandwidt h is
dete rmine d b y the vertical ρΙυ g- ίπ used , see page 83 .
CmnmPowerOutput -C-50-Se ries came ras- See
pages 9fi-97-

Εχt8rηα1 Sinyle-Sweep Reset - Rea r - ρa net BNC
inpu t to reset sweep -
RemoteErase -Rear- pane Ι BIN C cc n ηector ίπ puts-

Step Rise Time (ns)

Carreat Output- 40 mA rectangula r waveshape with

	

maximum PowerCσσsunwtion -180 W .
o ptional cu rr ent- Ιυομ accesso ry (012-0259-00) .

1

	

2

	

5 10 20

	

50 100 200 500

Sine-Wave Frequency (M Hz)

~ Reduced Scan divisions are 0 .45 cm.

Graph showing th e stored writing speed.

CALIBRATOR

	

POWER REQUI REMENTS
Voltage Output - Positive rectang υΙ a r waveshape

	

Line-11o f"s Ranges -100, 110, 120, 200, 220,

	

and
Voltage Ranges -40 mV, 0 .4 V, 4 V ίηt π 1 Μ t21

	

240 V au ± 10% ; inte r nally selectable wit h quick change
20 mV, 0-2 V, 0 .4 V

	

Into 50 Ω . Amp Ι itυde accur acy Ί s

	

jum p ers .
wit h in 1 % (15 to 35°C) ; within 2% (0 to 50°C)- Repeti-

	

Line Frequency -50 to 400 Hz (50 to 60 Ητ with
Ιίοπ rate is -1 kHz. O u tpu t R is =450 Ω .

	

Option 23) .

ENVIRONMENTAL AND SAFETY
Temperature - Operating : 0 to 500C
Vibration - Reterenced to ΜΙ L-Τ-288008 .
Humidity -Ope rating and Nonope roting : 95%,
refΡ rence d to M IL- Ε -1δ400 F .
Shook - Refe renced to MIL- Τ-28800C .
ΣΝCCapability -Μ eets M I L-STD-461 Β reg υΊ remeιιts
when tested ίιt accordance wit h certain test methods of
MIL-STD-462 .
Safety - UL 1 Ί Sted (UL 1244)

	

and CSΑ ce rtί f ί e d ( C5Α
5568).

ORDERING INFORMATIO N

(PLUG-INS NOT INCLUDED)
7533 CR T -Storage
Oscillosco p e

	

$10,500
1nε lυdes : 20- ίπ � two-ρίπ -to-ΒΝΕ ca b le
(175-1178-00) : green CRT filte r (378-
0625-08) ; ροωe τco r d ς 161-0066-00) ;
instru ction manual (070-1767-00) :
operator manual (070-1766-00) .
87533 Raε kmo υ nt
Oscillosco p e

	

$11.550
Includes: Same as 7633 .
7623λ CRT-Storage
Oscilloscope

	

$8,904
indu des: Same α5 7633, instruction
πιαr ιυαΙ replaced wit h (070-1685-00) ;
operato r manual (070-168400) .
R7623A Raεkmv unt
Oscilloscope

	

$9,475
Includes : Same α5 7633 plus rack-
mo unting h a rdw a re, instr uction manual
replaced with (070-1685-00). operator

manual (070-1684-00),
7613 CRT-Storage
Oscilloscope

	

$8,500
1 η c Ιυ d es-5αmαα57 δ33, i nstru ction
manual replaced with service manual
(0701463-00) . operato r man ual
replace d with (070-1365-00) .
R7 θ13 Raεkm oυ nt
Oscilloscope

	

$9,280
includes : Sam e as 7633 plus
rac km η unting h a rdwa re, inst ruction
manual replace d with service manual
(070-1463-00) ; o perator manual
replace d with (070-1365-00) .

INSTRUMENT OPTIONS
Opt . 03- ΕΜ C capa b ility,
(7633ι7623Α17613) +5420
(R76 331147623Α/R7613) +5408
Ορτ . 08- Protective Pa πe Ι Cover .
{7523Α17613]

	

+$125
(7633)

	

41211
Opt . 23- 50 to 60 Hz line f requ ency,
VO E RPM Mark.
(7633Π 623 Α 7 613) +$55

INTERNATIONAL POWER PLUG
OPTIONS

Opt - Α 1-Α5 Availa ble

	

NC
See page 488

CONVERSION KITS
CRT Readout-
(7633,7623 Α ) Ord e r 040-0743-0δ $730
EMC Mo d ification -
(763317623Α ) Order 040-0663-01 $465
(R76331R7623A)
Order 040-0678-01

	

$395
Power Su pp ly- To light plug-in
pushbuttons . Order 040-0686-01

	

$90
ACCESSORIES

Recommended GΡmums -See
pages 96-97 .
Recommended Carts- See page 97 .
Recommended Pr obes- See
pages 96-97 .

PHYSICAL CHARACTERISTICS
7633ι 876331
7623Α/ R7623Α/

7613 87613

Dimensions no in . mm in,
Wi d th	221 8-7 483 19 .0
Height

	

305 12 .0 135 5 .3
Depth

	

597 23 .5 566 22-3
Weig h t= kill. 14 kg lb
Net

	

13.6 30 . 0 14 .5 32 .6
S h ipping

	

19.0 42 .0 28 .2 62 .0
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100-MHz, GENERAL-PURPOSE OSCILLOSCOPESι

" DC to 100-ΜΗΖ Bandwidth
" 3.5-as Rise Time
" 5-ηs1Viv Fastest Calibrato r
Sweep Rate

" Greater Than 260-cml~
Writing Speed .With Optional
CRT

" 6, 5-inch CRT
+ CRTReadout
" Requires only 5.25-inches of
RackmouRt Space (R7603)

ORD ER ING INFORMATION

(PLUG-INS NOT INCLUDED)
7603 Oscilinscope

	

$4,235
Include`- Clear CRT filter
(337-1700-04) ; bi ue CRT fifte r
(337-170ο -01) ; 20-in, τωο - ρίπ-
t σ-SN C cable (175-1178-00) ;
operator manual f070-1310-00)
service manual (070-1429-00) .
β 7803 - Rac kmount
Oscilloscope

	

$5,450
Includes : Same as 7603, pl u s α
rack- mounting hardware kit
(0 16-0099-00) .

INSTRUMENT OPTIONS
Opt. 03- ΕΜ C Μπd ί f ίn.0 οπ

	

+$Q0
Op t 04 - High-B rig h tness
8 χ 1 Π-cm CRT Display . G H (P31)
Phosp h o r

	

+$530
Opt 08 (7 β03) - Ρrotectlve
Panel Cove r .

	

*$125
Opt . 20 ( R 7603)-I FFE Stan dard
488 I nterface fo r the 7 π 20 only,

	

4110
INTE RNATIONAL POW ER PLUG

OPTIONS
Opt At -A5 Αναί [ α b Ιν

	

Nc
See page 488 .

ACCESSORI ES
Recommended Came ras-See
pages 96-97-
Recemmend ed Carts-See page 97 .
Recommended Probes-See
pages 9δ-97-

PΗ YSICAL CΗARACTER Ι STICS
7803 R7603

Dimensions mm In . mm in .
Wid t h	221 8.7 483 19 .0
Height

	

290 11-4 127 5-2
Dep t h	610_

	

24.0

	

627

	

24 .7
Weight= k g _ Γ6 kill I h
Net

	

13.6 30 .0 13.6 30. 0
S h i pp ing 20 .8 46 .0 19.1 42 .0

ουτΙΡυτSΑΝΡυΤS
+ Sawtaath Out (Rear POW[) - Sawto ο t h starts 1 V
o r less f r om g roun d (into 1 ΜΩ ), O utp ut voltage is
1 V/ d iv (±10%) ίηt ο 1 Mil, 50 mV/d iv (±15%) into
50 Ω . Out p ut R is 950 fl .
+ Gate Out (Rear Panel) - P osit ί ve gate of t h e same
du ration as an d coincid ent w it h swee p - Selecta b le f r om
M ain, D elay, or Auxi Ιέ ar y Gate. Ou tp u t voltage Is 10 V
(±10%) into 1 ΜΩ, 0.5 V (+10%) into 50 Ω - Rise time

Th e 7603

	

and R7603 Osc ί I10500 pes a re 100-ΜΗτ,

	

is 20 πs or less into 50 Ω . Outp ut R is 950 Ω .
real Αίm e osci1 Ι oscopes .

	

Vertical Signal Out {RearPanel) -Selecte d b y
The CRT is la r ge - 8 χ 10 divisions (1 .22 em/d iv ) -

	

Tr igger Source sw itch . Output voltage is 0 .5 V/div into
and features an inter nal g raticυ le wit h va ria b le ίΙΙυm έπα-

	

1 Μ S Σ , 25 mV/d έν

	

into 50 Ω . Ου [ρυ t R is 950 Ω .
lion . An optional h έ g h - b rig h tness C R T wit h α smalle r	Bandwidthis determined by t h e vertical plug-in used- See
8 χ 10-cm d isplay gives you g r eate r v is ual brightness

	

page 83 .
and hig h er ph otog r ap h ic-w r iting speed .

	

CamersPower - ς -ς0-Series cam eras . See
pages 96-9 Τ .

CHARACTERISTICS

	

ExtemalSiυgle-sweep Reset -Re α r- ραπ e ι ΒΝε
provides input to reset sweep .

VERTICAL SYSTEM

	

Siιdgle-Sweep Ready DOW -Rea r- ραπ e Ι ΒΝC
Channels - Ι ωο left-most p lug-in compartm ents .

	

provides 5 V out fo r single-sweep rea dy condition-
Bandwidth, Bin Time, and Deflection Factor -

	

POWER REQUIREMENTSDete rm ί ned by th e mainf ramel ρΙυ g- ίπ used . See page 83 .

	

Line-Voltage Ranges -100, 110, 120, 200, 220, an ddisplayModes - Left, Alt, Add, C hπρ , R ig ht .

	

240 V ac ±10% ; internally selectable .Chopped-mode repetitio n rate is .1 MHz.

	

Line Frequency -50 to 400 Η 7 .DelayLine - Pe rrn ΙΙ s viewing lead ί ng edge of
d is p l aye d wavefo rm

	

Maximum Power Consumption -180 W..

HORIZONTAL SYSTEM
Channels -Οπ e rig h t-m ost plug-1 η comparlment .
Bandwidth - DC to 2 MHz .
Fastest CalibratedSweep Rate -5 π s/d ίν.
Χ-YMode- Phase s h ift is wit h in 2° f r om dc to 35 kHz .

CRT AND DISPLAY FEATURES
CRT-Inte r nal 8 χ 10 division (1 .22 cm/d iv) g ratin.ι le
with var iab l e ill um ination .
Option 04, High-Brightness CRTWith Reduced
Area -Inter nal 8 χ 10 Cm g ratic u l e wit h variable
i l l um ination .

CAL I BRATOR
Voltage Output - Positive rectangular waves h a p e .
Voltage Ranges -40 mV , 0 .4 V, 4 V into 1 Μτά;
20 mV , 0 .2 V, 0 .4 V i nto 50 Q . Amplit ud e acc uracy is
within 1 % ξ+15 [ ο +35 °C j ; wit h in 2% {0 to +50°C).
Repetition rate is ==1 kHz-
Current Output-40-mA rertan9 ιιΙα r waveshape wit h
opt ίππαΙ rυι r ent- Ιααρ accessory (012-0259-00) .

ENV I RONMENTAL AND SAFETY
Temperstυm - O μ eraliaT 0 to 50°C .
Humidity --Refe r enced [ ο M I L - Σ-16400 F -
ΕAIC Capability -(0 ρ tίοπ 03) Meets
Μ Ι L -STD -1-Α-6181 Β .
Safety - UL listed (UL 1244) an d CSA certifi e d
(C5Α 556Β) .



7000-SERIES VERTICAL AMPLIFIER SPECI FICATIONS

Main f rames Featu res

	

7 Α29

	

7 Α19

	

7λ24

	

7Α2 θ

	

7Α 1 8Α

	

7Α42

	

7Α13

	

7Α22

Widest H ig h D υα , πιιαΙ D~al F u ur U ι fe re πτίαΙ Π
ban d wi d t h . b andwi d lt h , t r ace,

	

t race

	

t race

	

trace dcoffset . c υ u μ le d ,
single 50 Ω 5011

	

20.00111 d iffe rential,
_ trace

	

input

	

CMR R

	

high-gain.

Deflection

	

10rnVldi v	10mVldiv

	

5mVld iv	5mVld iv

	

5 mVid ίv

	

20 mVfd έv

	

1 mVi d ι v

	

1o μ vldiv
racto r(min )
Accu racy 2% 2°Ι° 2°Ι 2% 2'°;- 3°ό 1,5% 3%

710δοr

	

Bandwidth

	

1 G Ητ

	

60ΟΜΗτ

	

400ΜΗτ

	

200 ΜΗτ

	

100 ΜΗτ

	

350 MHz

	

105 ΜΗ 7

	

1 ΜΙ i τ! 10%
R71 113

	

Rise Time"

	

0.35 ins

	

0.6ns

	

0.9 π s

	

1 .8ins

	

3.5ns

	

1 .0 π s

	

3.4 r ιs

	

350 π5±9°Ι
[ Οτο 35°C]
7904Ao r

	

9andwi d th	500 ΜΗ 1

	

500 MHz

	

350ΜΗτ

	

200 ΜΗτ

	

100 ΜΗι

	

300 ΜΗτ

	

105 ΜΗε

	

1 MHz-10%
R7903o r

	

R έ seTime'°

	

0.7 [ ι 3 - Ζ

	

0.8 π 5

	

1 .0 η s

	

1 .8 π s

	

3.51 ι 5

	

1 .2 η s

	

3 .4 πs

	

350 πs-9°"ό
7934

	

SIGOUT

	

300 ΜΗτ

	

300 MHz

	

140 MHz

	

140 MHz

	

90 ΙΜΗι

	

ΝΑ

	

100 ΜΗτ

	

Σ MI τ-10°!
( ατ fl3 ο -c)
R7944

	

Bandwidth

	

400ΜΗτ

	

40O MHz

	

300 MHz

	

180 MHz

	

7510117

	

275 MHz

	

100 ΜΗτ

	

1 ΜΗτ±10%
( 0t ο 35"C )	RiseTime"

	

0.9 ι15

	

0 .9 η 5

	

1 .2ns

	

1 .9 π s

	

4.7 ι15

	

1.3ns

	

3.5 η 5

	

350 π s19%

7854

	

Bandwi dth

	

4ΝΜΗι

	

400 ΜΗτ '~

	

300 ΜΗτ

	

180 MHz

	

75 ΠΠΗι

	

275 ΜΝ z

	

100 ΜΗε

	

1 ΜΗτ~10%
ί 1)t ο 35'C]

	

Rise Time"

	

0.9 [is

	

0.9 π 5

	

1 .2 π 5

	

1 .9 π s

	

4.7

	

n5

	

1 311s

	

3.5 ,i s

	

.15Ωπ s

7800

	

Bandwidth

	

10fl ΜΝτ 100 ΜΝτ 100 ΜΗι 100 MHz 75 MHz 100 MHz 75 MHz 1 MHz*_ 10%
Series

	

RiseTlme"

	

3.5 π 3

	

3.5 π 5

	

3.5 π 5

	

3.5 π s

	

4.7 ns

	

3 .5 ns

	

4.8 ns

	

350 π,,+9%
(Oto50°0 )

	

SIG OUT

	

65 ΜΗτ

	

65MHz

	

60ΜΗε .	60 ΜΗτ

	

50 MHz

	

ΝΑ

	

55 MHz

	

- . 1 ΜΗ 1.±10%

'' Accuracy percentages αρράρ to α !! deflectionjυct α rs . Accuracy is without pro bes.
' α Bandw idth k .725 MHz at ΙΟ mV,'d i v.
's 8790.3 w ith 7Α29; rise tim e is 0.8 ns .
' α Rise time is calc ulated from the δanduddth .

7000-SERIES TIME BASE SELECTION GUIDE
Perfo rmance F e at ur e __

	

7 Β10

	

7815

	

7892Α

	

7880

	

7Β85

	

7 Β53Α

5ing le-i τ ace tale base

	

yes

	

yes

	

no

	

yes

	

yes

	

HID
Dual-trace time base

	

no

	

no

	

yes _ ιι ν

	

no

	

yes
With mixed swee p	no

	

no

	

no

	

no

	

no

	

yes

TV Sync Tri gge ri ng

	

110

	

no

	

no

	

no

	

no

	

yes (O p t. 05)

Can also use as d elaye d tirr ιε 5 α 5e

	

yes

	

yes

	

yes

	

yes

	

yes

	

no

Delaying/ADelay sw eep

	

τια

	

yes

	

no

	

yes

	

yes

	

no

ιιι

	

:~

	

, � ι ι . ιι

Mainframe

	

713110 7815 7892Α 7880 7 111185 7 Β53Α

7104;'R71 U 3

	

Vas

	

_ yes

	

Yes

	

πο

	

no

	

πα .
7904AIR7903

	

yes yes yes yes yes no
7844;'8_7844

	

yes yes yes yes yes no

7934

	

_

	

yes yes yes yes yes no

7854

	

yes yes yes yes yes no

7603/K603

	

no no no no no yes

76131R7613,7623A/Η7623Α

	

no no no no πα yes
76331R7633

PLUGIN ΙΝΡΟRΜΑΤΙΟ11ί

	

ι ι ι

Contents

7Α291-GΗτ Amplifieτ . . . . . . . . . . . . . . . . .84
7Α19 600-MHz Amplifie r . . . . . . . . . . . .84
7Α24 400-MHz Amplifie r . . . . . . . . . . . .85
7Α26 290-ΜΗτ Amp Ιίtie r . . . . . . . . . . . .85
7A1 BA 100-ΜΝτ Amp lifier . . . . . . . . . .86
7Α42 350-ΜΗτ, Fou r -Trace .
L ogic-T r igge re d Amplifie r . . . . . . . . . . .86
7Α 13 Diffe re ntial Compar ato r
Amp lifie r . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .87
7Α22 Diffe rential Amplifie r . . . . . . . . . .88

71310 Time Base . . . . . . . . . . . . . . . . . . . . . . . . . .8θ
71315 A Delaying Time Base . . . . . . . . . 89
7Β92Α D ιιαΙ Time Base . . . . . . . . . . . . . . . .90
71360 Delayed Time Base . . . . . . . . . . . . . 91
71385 π De1 αγίπg Time Base . . . . . . . . . 91
7Β53Α Dual Time B ase . . . . . . . . . . . . . . . .92

7Τ 11Α Sampling
Sweep Unit . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . .93
7511 Samp li n g Unit . . .. . . . . . . . . . . . . . . . . 93

5-4 Sampling Head . . . .. . . . . .. . . . . . . . . . .94
5-δ Samp ling Head . . . . . . . . . .. . . . . . . . . . .94
S-42 Op tical Sampling
Hea d . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 94
S-52 Pu lse-Generator
Sampling Head . . . . . . . . . . . . . . . . . . . . . . . . . . . .94

7CT1 N Cu rve tracer . . . . . . - . . . . . . . . . . . .95
7D15 Unive r sal
Counter-Time τ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 95

7000-Se r ies Selection
Guides . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 96

7000-Se r i es Recommended
Accesso r ies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .97

7000-Se r ies Product
Literature/Application N otes
and Software . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .98



' PLUG-IN AMPLIFIERSr

7Α29
" DC to 1-GΗτΑΜρΓίfίer
" 10 -MV to Ι -V/DivCalibrated
Deflection Factors

" 50-~2 input
" - 500-ps Variable Delay Line
(Option 04)

" Ove rload Protection

7Α29 - 1-G Ητ Amp loicι

	

$3,775
Includes- Instruction manual
(0 70-2322- 0 0) .

INSTRUMENT OPTION
Opt. 04-Variable Delay Line

	

+535
ACC ESSOR I ES

S 8e pages 96-97.

7Α19
"DC to 600-ΜΗτ Bandwidth
" 10-mV to 1- V177iv Calibrated
Deflection Factors

05041 Input
"t 500ps Variable Delay Line
(Option 04)

ORΠ FRING INFO RMATION
7Α19- δοο-ΜΗ z Αm plifler $3,340
Ίι !cI υ des : Ιπst τυεt Ιαπ ma πυαι
(07 0-2120-00) .

IN SΤ RυΝιεχτ υνΤιοχ
Opt, 04- V ατίαΙιΙυ

	

Delay Line

	

+$460

ACC ESSORI E S
See pages 96-97 .

7Α291-G Hz AM PL IFI ER

The ΊΑ 19 is α high-performance, wide-hand, single-
tr ace amp lifie r that p rov i d es α ban d width of 600 MHz in
th e 7100-Se r ί es mainf r ames . Bandw i d t h is co nstant over
th e e n tire range of calib rated deflection sensitivities of
10 mV to 1 V1d iv, Input impe dance is 50 Ω . An optional
van α b Ι e delay Ιίπ e (f r σ nt-ραπe Ι adj ustable) p ermits
matc h i n g t he transit time of Ιωο 7A19s arid/or probes [ ο
bette r than 50 μs .

CHARACTE RISTICS
Bandwidth --DC C ουρΙ e d : 1 GHz ς10 mV [ ο 1 V1di ν ) .
See page 83 .
Deflection Facto r - Calib rated-10 in V to 1 V1 d ίν ίπ
seven ste ps (1 -2-5 seg υence]. Accu racy Is ωί th ίη 2%
wit h gain adj uste d at 0 .1 VΙ d ίν.
llncali bra Γed Va r iable continuously between ste ps and α
maximum of o f least 2.5 V1di v [wit h some ban d wi d th
reduction) .
Input Ζ - 50 Ω .
AC Coupling -3 dB at 1 kHz or less f r om α 50 Ω
sou r ce .

Maximum Ιηρυ t Voltage - DC Coupled : 50 V pea k or
19 V RMS (w h ich eve r is less) .

AC Coup led . 100 V ad d itio n al .
DC Stability -Dr ίff wit h a τ rlhienttemp eratu re (line
voltage co η sta r lt) s 0 .04 d ίν1°C .

T h e 7Α29 is α h ig h - p er f o r mance, w ί de-ban d , single-

	

Overload Protection - Αυ t οΤαt ί cα1 Ι y disc αnnec[s
t race a r τι plifie r t h at p rovides α ba ndwidt h of 1 GΗτ in t h e

	

excessive signals of up to 50 V. Th e "disconnected "
7100-Series mai n f rames . Bandwidt h is constant fa r	conditionis in d icated and has manual reset .
calibrated deflection facto r s of 10 mV lo 1 V1 d iv. Input

	

VARIABLE SIG NAL DELAY OPTIONimpedance is 50 Ω . Manually i η
i in ο

settablc input-protection

	

Option 04, Variable Delayt ίηe - Ρ er η 1iIs match ί n
overloads .
o ί r oads

.
p r otects

Polarity
the
of t h e

ίπρυt α
display is selectable by

commαn
α front-

	

the transit tim e of two p r ea rτ lps and pro b es [ ο better thanp la
panel switch . An optional va r iable d elay li ne (f r ont- p anel

	

10 μ s . R a n ge is ±5ύ0 ps .
adjusta b le) p e rm its matc h ing t h e transit time of two
7Α295 and/or probes [ α bette r th an 10 ρ5 .

7Α19 600- ΜΗΖ AMPLIFI E R

	

CHA RACTE RIST ICS
Bandwidth - DC Coupled : 600

	

MHz {10 mV #ο 1 V1div) .
See p age 83 .
Deflection Factor- Calibrated : 10 mV to 1 V1d i ν ίη
se ven steps (1-2-5 seq uence) . Accuracy is within 3% .
inpu t Ι - 50 Ω .
Maximum Input Voltage - DC Coup le d - 50 V pea k or
10 V RMS (whichever ί s less) .
AC Cou pled-.100 V add itio nal .
DC Stability- D r ift with Amb ienI Tern perat J 1`8 (Line
Voltage Constant) : 5 0 .01 d ivl°C .

VARIABLE SIGNAL DELAY OPTION
Ορtiοη 04, Variable Delay L1ηe - PC rm ίts match ίng
t h e transit time of two p r eamps and probes to b etter t han
50 ps . Range is ± 500 ps .



7Α24 400-MHz AMPLI FI ER
The 7Α24 is α h ig h- p erfo r mance, wide-band, dual-

trace am p lifie r th at provides α handwidt h of 400

	

MHz ίπ
t h e 7100-Series m α i n fεames . B an dwidt h is constant ov e r
th e enti re range of deft ecti οn sensitivities from 5 mV to
1 V/d έν .1 πρυΙ i m pedance is 50 Ω . The 7Π24 features five
ope r ating modes, t r igge r -sou r ce salectability, and t race
i d entify.

CHARACTERISTICS
Bandwidth - DC Cουρ led : 400 ΜΗε (5 mV to 1 V/d iv) .
See page 83 .
Deflection Factor -C α 1 ίbr ated : 5 mV to 1 V/div in
eig h t ste p s (1-2-5 sequence) . Accυ facy is wit h in 2% with
gain adjusted at 5 mV/div . Llncalib rated : V ariable
continuously between steps to α maximum of α[ least

	

DC Stability -Drift wit h Ambient Tem p e r ature (Line
2 .5 V/div .

	

Voltage Constant) : ε 0.02 d έν/°C . Drift w it h Time
Input Ι-50 Ω wit h in 0.5% ;

	

(Ambient Tempe rature

	

and L ίπe Voltage Constant) :
Voltage Standing Wave Ratio-

	

s 0.02 di v ίπ

	

any one min u te after οπe-hn υ r warm-u p .

Maximum Input Voltage -DC Co u pled : 5 V RΜ5 .

7Α26 200-MHz AMPL I F IER
Th e 7Α26 is α dual-[race amp lifie r th at p rovi d es α

bandw i d th of 200

	

MHz i n th e 7900- απ d 7100-Series
mainf rames . Bandwi d th is constant o ve r th e en tire range
of deflection sensitivi ties of 5 mV [ο 5 V/d iv . Bandwi dt h
may be limited to 20 MHz to reduce d is p layed noise in
Ιowe r-f re q uency app Ιί cα t ίοεη 5, Th e 7Α26 featu res five
operating mo des, trigge r -source selectabi Ι ity, a n d
trace-identify .

CHARACTERISITICS
Bandwidth - DC Cou p led : 200 MHz (5 mV to 5 V/div) .
AC Coup led : 10 Hz or less to 200 MHz (5 mV to 5 V/d iv).
See page 83 .
Deflection Factor -C αΙ ih rate. d : 5 mV to 5 Vid ίν ίπ ten
steps (1-2-5 se q uence) . Accuracy is within 2% w ith gain
ad j usted at 10 mV/div. llncali b rated . V a r iable cοπ tέπυ -
ous ίy between ste p s to α maximum of at least 12 .5 V/div .
Input R and C-1 ΜΩ within 2% ; = 22 pF.
Maximum Input Voltage -DC C ουρΙ ed~ 250 V (dc +
peak ac), ac component 500 V ρ- ρ maxim um, 1 kHz or
less . AC Couple d : 500 V (do + p ea k ac), ac component
500 V ρ - ρ m αχ ,1 kHz o r less .

51 .25

	

DC to 350 MHz

	

Displayed Noise -0.1 div o r Ι ass at 5 mV/d iv

40

	

350 +ο 400 ΜΗτ

	

tange η ti αΙΙ y measured (with α 7900-Se rias ma ί nf rame) .
5 mV-20 mV

	

51,
Common-Mode Relection Ratio -At Ι east 10 :1, d c

mV-1 V

	

51 .20

	

DC to 4~ϋ MHz50 to 50 MHz .

PLUG-IN "PLIFIERS

DC Stability- D rift with Amρ ie η I Temperat ure ( L έne
Voltage Constant) : 5 0.02 d iv/°C . Drift wit h Time
(Am b ient Temper atu r e απ d L έη e Voltage C ο nstant) :
ε 0 .02 di vision in any o r ιe minute after one-hour
warm-up .
Displayed Noise -0.1 div or less at 5 mV/ d iv
tangentially rττeasu ιed (with α 7900-Se r ies mainf r ame) .
Common-Mode Rejection Ratio (Add, CH 2
Invert) -At least 10 :1, do to 50 MHz .

7Α24
* DC to 400-MHz Bandwidth
" Dual Trace Amp lifier
" 5-mV to Υ - VIDiv Calibrated
Deflection Factors

" 5042 input

ORDERING INFORMATION
7 Α24- QC-MWAmp lifie r

	

$3,875
Includes : Inst ru ction manual
(070-14 8 5-00)

ACC ESSOR I E S
See p ages 96-97-

7A26
" DC to 2D0-MHz Bandwidth
" Dual Trace Amplifier
" 5-m V to 5- V/Div Calibrated
Deflection Factors

" 1-ΜS2 Input

ORDERING INF ORMATION

7Α28- 200-MHz Amplifier

	

$2,750
Incl ud es: InStrUCtiGF1 Manual
(070-14 84-01) .

ACCESSORI ES
See pages 9e-97 .



PLUG-IN AMPLIFIERS

Μ 8Α
" DC to 100-ΜΝτ Bandwidth
* Dual Trace Amplifier
" 5-mV lσ 5-VlDiv Calibrated
Oetlection Factors
-π7 Ω Input

α ° ίνe Operating Modes,
Tigger- Source Selactabilliy,
and α Τrace-Identίly Function

ORDER ING INFORMATION
7Α18Α -1 ρ 0- ΝΙΙ lz Amplifier $1,790
Includes : instruction manual
ςο 7ο-4329- οοι .

IN SτRιιηιεΝτ πΡτιοΗ
O p t. 09- DC Offset .

	

+$225

ACCESSORIES
1901 allot Α6902θ - See page 97.

a Four- Trace Amplifier
" Boolean-Logic Triggering
" Nested TriggerFunctions
" Variable Switching
Thresholds

" Precise Amplitude and
Timing Measurements

" External Clack
Synchronization

" 1-Μ Q150-Ω Sωίtchab le
Inputs

" VariablelB ias Offset Probe
Compatibility

" Trigger View Trace

7Α18Α 100-MHz AMPL IFI ER

T h e 7Α18Α is α dual-trace amp lifie r t hat provides α
bandwidt h up to 100 MHz in th e 7900- and 7100-Se r ies
mainf rames and up to 75 MHz in 7600- and 7800-Se r ies
mainframes, Bandwidt h is constant over t h e enti r e range
of deflection sensiti v ities .

Offset Range Display-±200 divisio n max �CHARACTERIST I CS

	

equivalent to ±1 ν at 5 mvldiv .
Bandwidth-DC Cου p led :100 MHz, AC Coupled :

	

Accuracy -When in DC Offset, th e deflection

	

accuracy
10 Hz o r less to 104 ΜΗ 7.

	

is Berate d by 1%,

7Α42

	

7Α42 350 MHz, FO UR-CHANNEL,

	

CHARACTERISTICS
" DC to 350-MHz Bandwidth

	

LOGIC-TRIGG ERE D AMPLIFIER

	

VERTICAL SYSTEM
Input -Four c hannels, ΒΝΟ connectors.
Bandwidth- DC to 350 MHz max . See p age 83 .
Input Impedance -Selectable:1 Mil or 50 Ω .
Maximum Input Voltage - f ΜΩ : 25 V; 50 Ω :
5 V RMS . Active inte r nal pr otection opens αΙΙ in p uts .
Differential Delay-200 ps maΧ ! Μ UΜ between t h e
four Input channels-
Trigger View orExternal Clock View -T r igger View
is with in 3 η 5 . Exter nal Cloc k V iew i s wit h in 5 πs .

Deflection Factor -C αΙέ blate d : 5 mVto 5 V1d iv in ten
steps (1-2-5 sequence).Accuracy Is ωΙΓ h ί r ι 2% with gain
a djusted to 10 mVldiv, !Jn calibrated : Va r iable cυηt ίππ-
ηιι s Ι y between steps to α maxim um of α! least 12 .5 VΙd ίν .
inputR and C-1 ΜΩ within 296 ; == 70 μ F .
Maximum Input Voltage -
DC Coupled : 250 V (d c f p ea k ac), ac com p onent 500 V
μ - ρ max, 1 kHz o r less .
AC Coup le d : 500 V (dc + peak ac), ac component 500 V
ρ - ρ max, 1 kHz o r less .
DC Stability- D rift with Αιrib ί e πΙ Tempe rat ure (Line
Voltage C u nstant) : s 0 .01 d ίνΙ°C.
DisplayedNoise -0.06 div or less tanρe πΙΙαΙΙy
measure d .
Common-Mode Rejectio n Ratio (Add, CΝ 2
Invert) -At Ι east 10 :1, dc to 50 ΜΗτ.

OC OFFSET OPTION
Option 06, DC Offset- Se ρ arafe C hannel t

	

and
Chαηπ 8 1 2 να r lab Ι e offset cc ntroIs are co ncent ric wit h the
position controls re p lacing t h e i dentify pu s h buttons of t he
s l an d α r d 7Α 1 θΑ . T h e ac-dc-g rou nd sw itch of each
channel adds α fo u rth position fu r d o offset .

TRIGGER SYSTEM
External Clock Input -+5 to -5 V (dc + pea k ac) .
P ulse Widt h : TTL level is 20 π s min, eit h e r pulse
transition selected . EC L level is 5 π 5 min, leading edge o r

ORDERING

	

Ι

	

Th e 7Α42 is α fou r -t race am p lifie r combined with

	

10 ns min, t rα iling e dge .
t r iggering lec h nol v gies . t r igge r s a re gene rated by

	

Channel-Edge Sensitivity -5 ns min .
7 Α 4Ι- Log i ε -T rigge re η

	

Boolean comb inations of logic levels and transitions oil

	

Trigger Out Connector -1 V i nto 50 Li . ToggleAmp lifie r

	

$6,600

	

any or al Ι cha nnels-

	

Frequency : 125 MHz max-i ηεΙιιΒe5

	

Ι - 0 t ευ ct ίοπ man υαΙ
{ ο7 ο-4αα5- οο y .

	

CRT reado ut of atte η u ato r settI η
g
s th e d is Ια of er ro r

	

ResetInput - Maxim ιιm Input V oltage +5 to -5 V d o +
messages, and use of multicolored LEDs communicate

	

peak ac) . Input Im pedance : = 50 U . Ev ent recognition
ACCESSORIES

	

the stat u s of 7Α42 fu nctions al: α giarι ce . Batte ry b ac kup

	

must lead t h e Reset pulse by 10 ns to guarantee t riggerSee pages 9Β-α 7 .

	

prese r ves th e f r ont panel settings when p ower is

	

outpu t.
removed .

BATTERY BACK-UP
Ni-Gad Battery (3.75 V) - Saves front-panel control
status α m ί ni mum of 200 ho u r s wh ile powe r is off.



The 7Α 13 has featu res t h at are u seful in combination
w ith oth e r p l u g-ins .

The 7A13 has co η 5t απt bandwidth ove r th e 1 mV i π
5 Vldiv d eflection-facto r range . Ban d wi d t h is selectable
to Fu ll o r 5 MHz fo r best dis p layed noise conditions in

1 οω-f r eq uency app Ιί cαt ίαη s .
As α differ ential amp lifier, th e ΤΑ13 p rovi d es α

balanced (+ and -) ί r ιρυt Γατ app lications requiring
re j ection of α common mo d e signal . The CΜ RR is
20,000 :1 f r om do to 100 kHz, d era Γ ing to 200 :1 at
20 MHz, The unit can reject up to 10 V of common-mode
signa l at α deflection facto r setting of 1 mVld iv ,
increasing to 100 V at 10 mVJd iv (XI O Vc pulled) and
500 V at 0 . 1 Vld i ν.

As α com ρατator amp lIfieτ , t h e

	

7A13 p r o v i d es an
accurate (0 .1%) positive o r negative ί nte rnal offsetting
voltage of up to 10 V . Th is p recision offset voltage
effectively p rovi d es α sc reen heig h t of 10,1100 div at

	

overdrive Reευvery -1 μs

	

recovery to ωί t h ίη 2 mV
1 n ιVld iv . Th e offset voltage is also availa b le as an

	

afte r α pu lse of±10 V.

o u t p ut fo r exte r nal monitor ing .

	

Displayed Noise (Tangentially Measured) - W ί th
X10 Vc In : 400 μV (200 μV RMS) o r less at 1 mV/div.

0.2 d ίν or less at 2 to 5 mVld ίν ; 0 .05 d ίν o r less at 10 πιV
CHARACTERISTICS

	

to 5 Vldiv. W ittι Χ10 VG fl ιι i : 0 .4 div o r less at 10 mV to
Bandwidth -DC Coup led : 105 MHz . See page 63 .

	

0.5 Vldiv .

Input R and ε -1 ΜΩ within 0. 15% ; - 20 ρ F . R = φ

	

Internal Comparison Voltage - Range: 0 to ± 1 0 V .
is available in t h e 1 mV to 50 mVldiv ra n ge, selectable by

	

Vc Outp u t R : :=15 kQ
an i n te r nal switc h .

	

Common-Mode Rejection Ratio - At least 2000 .1,
Deflection Factor- CaΙί b rated : 1 mV to 5 V/d ίν in 12

	

10 mV to 50 rn V ldiv ( Χ10 Vc out) and 0 .1 to 5 V/div . AC
steps (1-2-5 se q ue r ι ce) . Acc ur acy ί s within 1 .5% wit h	cou p led i n put at least 5001 at 60 Hz.
g αίπ a djusted at 1 rnVld iv, Uη calib rated : Var iabl e
contin u ously between steps to α maximum of at least

	

Qqmmon-Mode Rejection Ratio

12 .5 V/d ίν .
Maximum Input Gate Current -0 to +35°C : 0 .2 r ιΑ
o r less . + 35 to + 50°C : 2 ηΑ or less .
DC Stability -Drift w it h Ambient Tempe r atu r e ( L ine
Voltage C ο nstant) : 2 mV/1 0"C to ϋ .2 di νl10°C of less
(ωh ί c Ιιeν er is greater) . D r ift with Time (Amb ί ent
Tempe ratu re and L ίπ e Voltage C ο nstant) : St ιυ r t Εerm is
1 r τιV μ -ρ o r 0 .1 div or less (wh ic h ever is greater ) over

any one-minute ί nter val afte r 20-m ί nute warm-υμ . Long
term is 1 rτιV μ - ρ o r 0.1 di v ision of less (whichever is
greater) during any o n e- hou r inter val afte r 20-m i nu te
warm-up .

signal Range-

Maxim um AC Coupled
Input (dc voltage)

	

-

	

500V

PLUO-INDIFFERENTIAL
COMPARATORAMPLIFIER

υ τα, . si y ~ αι

οC

	

10 κΝχ

	

1υυ κι ιτ

	

1 MHz

	

10 MHz 100 ,?Η,

Frequency

2π.οοο τ

έ ,0 i

	

λ

	

r

	

~.

	

, 1000Α
α
α

	

"" Vedλl εa[Ισπ Ράιπ t~

	

I
Ι

	

, ,νν .1

0of fact ίοn Facto r	1 ΜΥ to

	

10 mV to 50 mYldiv

	

0.1 Υ to 0.5 Υ/d iv (Χ10 Υε out)
60 mVIdΙ r

	

[χ10 Υc ου t) απ d ϋ .1 Υ to 0.5 Υld iv

	

and 1 Υ to 5 Υld iv

Cοm πιο r ι-Μ ude Signal

	

+10V

	

100 V

	

500 V

Maximum DC Cou pled
Input ( d c+ peak ac)

	

40 V

	

400 V

	

500 V

* DC to 195-M& Bandwidth
" i-mV to 5-VIViv Calibrated
Deflection Factors

" I -1t+λs2 Input Sωitchαble to φ
"20,000.1000.1 CMAA
" 10,009 Divis'ions Effective
Screen He1c ;-"

ORDERING IN FOR MATION

7Α13 Diffυ r entέαΙ GoΜΡα r α [ vr
Amplifie r	$3,574

1 π tιυde& Instru ct1 ο n m απυαl
ς 07 π-194 α - 00 Ι .

ACCESSORIES
Ιs v latar Α69020 -See page 97.
Ρ 6055Α - See p ages 96-97 .



%M - LυG1ΝDΙΡΡΕΚΕΝ 7ΊΑLΑΜΡLΙΡΙΕR

" DC to I-MHz Bandwidth
" 10-μ V to 19-VIViv Calibrated
Deflection Factors

" 1-M-2 input
" 100,000. 1 CMRR
" Selectable Upper and Lower
- 3 d8 Paints

" DC Offset
" 10-μV/hr DC Drift

ORDERING INFORMATION

7Α 22 Differential Amplifier

	

$2,26Ο
Γndu des: Instruction mafiual
(070-0931 -00), H igh cηπαπ
Differential Probes

ACCESSORI ES
ΡΒ055Α -See pages 96 -97.

Ωverdriye Recovery-10 μ or less to recover with in
0.5% of ε e(ο level atter removal of α test signal applied
for λ 5 (signal amplitude not to exceed differential
dynamic ran ge) . Front-panel Overd r i v e light indicates that

The 7Α22 is α high-gain differential amplifier well

	

an overdrive condition is being approached .
Suited for Ιow-am p litu d e, tow-frequency meas υ reni α nts .
Selectable h igh- and low-pass filters reduce noise and
drift from the d isplay and from the triggering signal .

	

ο

	

'°σ : σσσ :1

αccαυ αιε σ
C __

	

-Π=π- 7

CH AR ACTERISTICS , σσσσ : ι
Bandwidth -3 dg p oint selectable in nine steps (1-3
sequence) from 100 Hz to 1 MHz, Accuracy is within 10%
of selected frequency . Rise time is350nst9% in 1-MHz
p osition . LF : - 3 dB point selectable in six steps (1-10
seq u ence) 11 υττ1 0 .1 Hz to 10 kHz . Accuracy is within 12°10
of selected frequency . The sw itch also coil t αίηs do and d o
with Offset positions . AC coupled at input, 2 Hz or less .
See page 83,
Deflection Factor -
Calibrated : 10 [ εV [α 10 V/d iv in 19 steps (1-2-5
sequence) . Accu racy is within 2% with gain a dj usted at
1 mV/ d iv .
ίUnralibrate d : Variable continuously between steps to α
maximum of o f least 25 V/d iv .
ΙπρυΓ R απd C-1 ΜΩ w ithin 1% ; _=47 pF .
Maximum Input-Gate Current{Differentially
Measured) -10 f ιV to 10 mV/div : 40 ρΑ at + 25°C ;
200 ρΑ at + 50°C . 20 mV to 10 V/d iv: 10 ρΑ at + 250C ;
20 PA at + 50°C .

Signal and Offset Range -

Single en ded , One-half [lie d ifferential measurement .
Display shift (10 μV/ di v, ac coupled ) is +4 divisions at
+25°C ; ±20 divisions at +50°C .
DC Stability-{Line Vr) Ι tage Cυrl Stan 1) : :~ 50 μV/°C .
Drift with Time (Am b ient Tem perature and Line Vol [age
Constant) : Short term is .5 μV μ - μ or 0 .1 d iv or less
[wh ic h ever is greater] overany one-m ίπυ [e

	

interval after
one-hour warm-up- Long term is 10 V ρ - ρ or 0.1 div or
less (whichever is greater) in any one-hour interval after
one-hour warm-up,
Displayed Noise -16 μV or 01 d iv (whichever is
greater) α [ maximum bandwidth . Source resistance, 25 ς l
or less, measured tangentially,

σ
Φ

Maximum AC Coupled Input

	

±540 V, do rejecti on-, at least 4 χ 105 :1
(de voltage)

Ε

	

', ύιcσυριεσ

	

Ι

	

ιΕ

	

πε εουνι" το rrν:drυ

	

,e ι: σι .

,οΠ τ
10 HZ

	

1 σσ Hz

	

1 kHz

	

ΙΟ 4Ητ

	

100 kHz
Frequency

TA ωππυιιεπ νειmυ

Cοmmαη-Mode

	

Rejection Ratio (for sign aIs nut
exceeding common-made signa l range)

Deflection-Facto r

	

10 Υ to

	

20 mV to

	

0.2 Υ to

	

2 Υ to
Setting$

	

10 mWd iv

	

0.1 Vldiv

	

1 Vld iv

	

10 Vldiy

Common-IMnde Signal

	

±10V

	

±100 V

	

±500 Υ

	

±500 V

Maximum DC Coupled Input

	

±15V

	

±200 V

	

±500 V

	

±500 V
( d c + peak ac at 1 kHz or less)

DC Offset

	

+1 to -IV

	

+10 to -10 V

	

+100 to -10 Π V

	

+1000 to -1000 V



Th e 7Β10 and 71315 a re horizontal time bases
designe d fa r use w it h t he 7100-Series ma 1 nf ra nnes to
pr ovi d e optimum ban dω

I
dth/swee p -speed comp atI bi Ι Ay,

but may also h e used w ith th e 7800- an d 7900 Se ries
mai nf rames .

F at h e r plug-in can h e used as α si n gle time base, o r
th ey can b e combIned ίπ any mainf r ame wit h two
hοr ίιοπ t αΙ compartments for d elayi n g and d elayed
ope ratio n .
T h e 7 Β10 and 71315 provi d e time measurement in

ad d ition to t he stan d a r d d elay-time display .
Delta lime measurement is made by p ositioning two

intensified zones on thewavefo rm . T h e time difference
between t h e two zones is d isplayed in the C RT rea d out .
Expansion and overlapping of the two intensified zones is
possible In αΙΙπω p recise setting of t h e zones to the
desired p oi n ts on t he d isp layed wavefo rm

CHARACTERISTICS

Maxim um
Minimum

	

With Varia b le
0 .2 s [ο 50 ms/d iv

	

40 ms

	

400 ms
20 ms to 2 ps/div

	

2 χ1 imel0iv

	

20 χ Τί me/Div
setting Setting

1 to 0 .5 ζΕ/ d Ιν

	

2 μs

	

20 ps
0 .2 !β to 2 π s/d iv

	

2 μs

	

6 μ5

7R10 Time Ram

rLUU -11Υ 111VIL ηΑ3ΡΙΟ

	

' Ι

. ζ

7R Ι5 A Delaying
Time Base

Internal Trigger Jitter-30 p s o r less at 1 GHz.
MAIN SWEEP

	

HFSync Mode -250 MHz to 1 GHz, 0 .3 d iv Internal
Sweep Rates -Cali brated 0 .2 3/d ίν [ ο 2 π s ίπ 75 ste p s

	

and 0.75 mV Exte r nal .
(1-2-5 sequen ce) . Χ10 Magnifier extends fastest

	

External Trigger Input -Max! m υm Input V oltage :
cal i br αted swee p r ate to 0 .2 πs/di ν . U ιι cαΙ

I
b r ated : Va r iable

	

250 V (dc + peak ac) for 1 ΜΩ i rl μυ t,1 W ave rage for
is co ntinuo u s to at least 2 .5 times t he cali brated sweep .

	

50 Ω inpu t . Inp u t R an d C .1 Mil wit hin 5°Ι° and 20 ρF
Sweep Accuracy- Measu red ove r th e center eig ht

	

within 10°% ; for 50-Ω Input, 50 Ω withi n 2% . L evel
divisions, +15 to +35°C, in α 7100-, 7800-, o r 7900-

	

Range : At least ±3 .5 V ίη Ext+1 .
Se r ies ma 1 nfr ame, ρerate accu r acies by αη add iti ο nα1 1 °Ι°
for 0 to +50°C .

	

Triggering Sensitivity for Repetitive Signals -
Uιυα1νiν -

Unmagnified

	

Magnified

	

Min Signal Re qui red

0.2 s to 10 π s/d iv

	

2%

	

3%

	

Coupling

	

Tr igge r ing

	

Int

	

Εχi
5 an d 2 nsld iv	3%

	

4%

	

Frequency Range"

AC

	

30 Hz [ α 250 MHz

	

0.5 div

	

50mV
TriggerHalσ laff Time -

	

250 MHz 10 i G Ηε

	

1 .5 div 150 mV

ΑC LF Aej "

	

50 kHz Γυ 250 MHz

	

ϋ.5 d lv

	

50mV
250 MHzto 1 G Ητ

	

1.5 dl v

	

150 mV

πC HF Re j

	

3 Hz to 40 kHz

	

0.5 dlv

	

50 mV

DC"

	

DC to 250 MHz

	

0.5 div

	

50 mV
250 MHz to 1 G Ητ

	

1.5 dlv

	

150 mV

. Ι Lke triggeriκgfreque ncy ra nges ~ven he re a re
Delay Time Range - (7815 on 1y) 0 .2 o r less to at

	

timάted to the -3 dΒήeg κ eκcy lithe
least 9 .0 times time ld Ίν sett Ί ng .

	

oscilloscope vertical system when ope rating in
Delay Time Jitter-(7Β15 on Ι y) 0,02% of time/div

	

the Internal made .

setting up thr o ugh 50 ps/d iv . 0 .03`% of lime/d i vsetting 6
Hz when amplitudes
not ΜΎigge r on

	

de. τικrσιααt αα eeig
hr

pl u s 0 .1 ns fo r sweep s p eed s of 20 μs th ro u gh 100 π s/

	

divisions

	

ηαΙlτ
or .?

u
τσdeη use tern εhthan

n
e~g

di υisio ns Ιη terrτα

	

VFxternσt.
div .

	

" .~

	

The 7'riggering Frequency Range for DC
DΒ 1αyΑεευrαεy-(7 Β15 only) 0 .2 5/div to 10 μs/div .

	

Coupling applies tofrequenc i es above 30 Hz
Within (0 .5% of Delay + 5°Ι° of time/div setting),

	

when operating in the Auto 7hggge rάngMode.

A TIme Range -(ΤΒ15 only) 0 to at least 9 .0 times
time/div setting .
A Time Accuracy-20 ms to 100 π s/d iv . Withi n 0 .596
of rea d ing +3 counts .
Trace Separation Range -(7Β15 οιι 1y) Fυη ct ίοπαΙ
only in Time mode . The second delayed-sweep d isplay
can be ve rtically positioned at least thr ee d ivisions b elow
the fi rst delaye d-swee p d is p lay .

" 0.2-rrs to 0.2-sΙDίν
Calibrated Time Bases

" Triggering to λ-GΗτ
" Variable Trigger Ho ldatt
" Auto Triggering
" A TimeMeasurements With
CRT Readout (7875)

" Delayed Time
Measurements With CRT
Readout (705)

" Ve rtical Trace Separation
Between Two Delayed
Sweeps (78τ5)

ORDERING INFORMATION

71310 Tim e Base

	

$3,100
Includm Instruction manual
(070-2316-00) .

7015 AC e1 αy Ίπ g Ti m e Base

	

$3,330
ΙπεΙυ des : Ιπ stτυε tίοπ manual
(070-2318-00) .

89



' ' PLUGINDUAL TIME BASE

" 0.5-ns to 0.2-slDίv
Calibrated Time Base

" Trigge ring to 500-11111z
" Alternale Display of
Intensified Delaying and
7a lsyad Sweeps
βntrast Regulation Between

''slaying and Delayed
Sweeps

OR DER IN G IN FO RMATION
7 Θ 92Α Dual Time Sase

	

$4,300
1ndυdes Ιπ strυdοπ manual
(07 0 -1751-02) .

The 7Β92Α Dual Time Base is recommende d for use in

	

20 λ s tα 10 nsld iv

	

0.03% of t he main swee p timeldiv
t h e 7100-, 7$00-, and 7900-Series mainf r a r ττes . {T he

	

switch setting or less
71392A may be used ίπ at Ι ot her mαίη frames α[ slowe r	'' Not σe

delay

	

for the
Maximum

first 2% of the
available

t1ela m
sweep speeds .)

	

ανατ ~σb~ ecay t~nae . Mnximum αναi~α 1 detαy
There a re fou r display momodes : normal sweep,

	

time ~s ten times th e t imeldiv o r delay tim e switch
intensifie d delaying se p , d elaye d sweep, and alte r nate

setting.

sweep . When operating in t h e A u to mode of

	

main

	

Internal TriggerJitter- 50 p s or less at 500 MHz .
tr iggering, α bright base line is displayed in the absence

	

External Trigger Input -Se Ι ecta b Ι e 50 Q o r 1 ML Ιof α t r igger signal .

	

inputs (1 ΜCΣ is pa ralleled by -= 20 pF) . M axi m um Input
Voltage- 250 V (dc + peak ac) for 1 Mil inp ut and 1 W

CHARACTERISTICS

	

Εχeηα 0
for 50 s α input . Level Range : At least ±35 V in

MAIN AND DELAYED SWEEP

	

Triggering Sensitivity Auto and Nom Alades-
Swoop Rate - ϋ .2 s to 0 .5 π 5!dίν in 27 steps (1-2-5

	

Coupling

	

Tr iggering

	

Min S ignal Requ i re dsequence) . Uncalib r ated : Va ria b le continuously between

	

εmgυαπεγ Range

	

Int

	

Εχtsteps to at least 2 .5 times the ca Ιέ b rated sweep rate . T h e
var iable cont rol is Internally switc h able between d elaying

	

AC

	

300 Hzto 20 MHz

	

π .5 d iv

	

100 mV
and d elaye d sweeps .

	

20 [ ο 500 MHz

	

1.0 div

	

5[10 mV
Sweep Αεευ rαcy-Measu red over t he center eight

	

AC ι F Rej'2	30 kHzto 20 MHz

	

0.5 div

	

1[Η 1 ιηνdivisions in α 7900-Series mainframe -

	

20 to500 MI ίτ

	

1 . Π d ίν

	

500 mV
TimelDiv -

+15 to +35"C

	

0 to +50°C
0 .2 9 to 20 nsjd iv

	

Within 2%

	

Within 3%
10 nsldiv

	

Within 3%

	

W ί l Ιιίιι 4%
1 [υ 2 nsldiv

	

W ίΙΙιίιι 4%

	

Wit h in 5%
0 .5 nsld iv

	

With in 5%

	

Wit h in δ%

Delay Time MultiplierRange - 0 to 9 .8 times the
Delay TimelDiv setting from 0 .2 5 to 10 nsld ί v {0 t π
1 .96s) .
HFSyaε -Triggering sensitivity is 0 .5 d iv Ιπ t o r 1ϋ0 mV
Ext, from 100 lo 500 MHz for any cou pling except AC NF
Rej .
Single Sweep - Τ r iggering requirements are t h e sam e
as normal swee p . When t r igge red, time b ase pro du ces
one swee p only until reset .
0018Y TimeMu1tlp tier Range -0 to 9 .8 t Ί mP.5 t h 8
Delay ΤΊme/D ΊΥ setting from 0 .2 s to 10 nsld iv (0 [ ο
1-96s)
Delay Τi[ηιαJifei ' -
0 .2 to 50 μ3/d iv

	

0.02 ωο of ηηαίπ sweep timeld έν
switc h setting or less

AC HF Hej '~

	

30 Hz to 50 kΗι

	

0 5 div

	

1.2 V

DC

	

OC to 20 MHz

	

0.5 div

	

100 mV
20 to 500 MHz

	

1 .0 div

	

500 mV

'Ζ Not applicabl e in Delayed Sweep mode.

DifferentialDelay-rime Measyrement Αcεαrαεy Sweep Speed-
0 .2 s to 0 .1 Wdiv

	

Both dials set at 0 .5 or greater

	

± ς 0.75% of reading +0.25% or g reater of f u ll scale - '
E ith e r dial set at less t h an 0 .5

	

* (015% of read ing +0.5% of full scale'' + 5 ns)
50 to 10 nsld iv

	

Both Delay Times ?25 ns

	

t (1% of reading +0.5% of fu ll scale")
O n e o r bot h Delay Times τ25 ns

	

± (1% of rea d ing +1 % of full scale" + 5 π s)
's Full scale is ten tim es the limeldiv o r delay time setting Accuracy applies over the rente r eight divisions
from + Ι5 to +35°C.



T he 7 Γ380 and 71385 a re horizontal time bases
recommende d fo r use with t h e 7800- or 7900-Se r ies
maintrames to provide optimum bandwidt h lsweeρ -speed
compatibility .

Each plug-in can be used as α single time base, o r
combined in any mainframe w it h two ho r izontal
compartments fo r delayi n g and d elayed o p e r ation .

Option 02 is a p pr o priate whe re Υ -Τ an d Χ -Υ
measur ements a r e mad e .

CHARACTERISTICS

Time Range -(7 Β85 only) 0 [ ο at least 9 .0 times the
timeld iv setting .

''

	

Triggeringfrequency ranges are limited to the
frequency of the vertical system when operating in
the Internal mode.

'~

	

Will not trigger on sine waves of less than e τg*t
divisions Internal, or 3 VExternal, at or below
ΓιΠ ΙΙτ.

'' Ί'Wering Frequency Rangefordo coupling
applies to frequencies

	

above 30 Hz wh en
operating in the Αυ tα Triggering mode.

1 LίJ Cλ'11 Υ 1 11 Υ1Ζ υ.ηιJΖ

MAIN SWEEP
SweepRates- Γal i6rated : 5 s to 10 ns/div in 27 ste p s
(1 -2 5 seque n ce} .

	

X10 Magnifie r extends fastest
calib rated sweep rate to 1 nsld iv . Uncalibrated : Va r iable
is continuous to at least 2 .5 ti mes t h e calibrated sweep

	

7Β8αDelayed

	

7Β85 ADeiayingl
rate .

	

Time Base

	

Time Base
SweepΑsευrαεy- Meas ur ed ove r t he ce n ter e1g h t
d ivisio n s, +15 to +35"C, in t h e 7500- or 7900-Series

	

A TimeΑcευrαεy (+15 [σ+35°CJ - (71385 on ly)
mαίηΓιαme . Ae rate acc υ r acies by αη add iti ο n α 11 % fo r	0 .5 s to 50 msldiv : With in (0 .5°k of reading +0,1% fu ll
0 to 50°C .

	

scale +1 count) 'α 1 . 20ms to 100 nsldiv : With in ς 0 .5%
Τίm~ΙσΙν -

	

of reading + 0.01% fu ll scale +1 cou nt) .

Unmagnified

	

Magnified

	

Trace Separation Range - Fυπ ct ίοηαΙ only ίπ ADe Ιαy

5 to 1 sl d iv

	

4.0%

	

Unspecified

	

Time mode when alte r nating or chopping between
ίίιτηe-base υπ its . T he second d elayed sweep dis p lay can

0

	

be vertically p ositioned α [ least thr ee divisions
20
.5 s

to

to
10

5 Π
ns/div

ns/div

	

12_5
.5
9ά
%

	

2.5
4.0%

	

_

	

below t h e first delayed-sweep display,

Trigger ΝσΙdσff Time - Μίπίιτυιm hn Ι d off setting :

	

Delay Time Range -0.2 οι less to at least 9 .0

2 times ΤΊme/D Ίν setting o r less fo r swee p r ates 5 s [ ο

	

times timel d iv setti n g .

1 Wd ίν; 2 ps or less for sweep rates 0 .5 Γ5 to 10 nsldiv .

	

Delay Time Jitter -0.02 or less of timeld iv
Va r iable exten ds hol d off t hrou g h at least 2 sweep lengt h s

	

setti n g plus 0 .1 π s .
fo r 20-msldiv o r faste r sweep rates . " Full scale equ a ls ten times thet tme/div

swi tch setting.

DC' ;

	

DC to 50 MHz

	

0.3 div

	

50 mV

	

amplifie rs . The Χ signal is routed via th e αιτιρΙί f έeι1m αίη-
5Π to 400 MHz

	

1.5 div

	

250 mV

	

frame trigger path to the 7 Β80 Option 02, and t h en to the
mainf rame horizontal amplifier far disp lay.
Single Sweep - Reg υ i rem ents a re the sαηιe as fa r
r epetiti ve signals .
Internal TriggerJitter-0.1 ns o r less at 400 ΜΗτ .

7 Β80
" Τ - πs to 5-slΌίν Ca librated
Time Bases

" Triggering to 400 MHz
" Variable Trigger Holdoff
" Peak-to-Peak Auto
Triggering

" Υ - η s to 5-slDiv Calibrated
Time Bases

" Triggering to 400MHz
" Variable TriggerΝoldoff
" Peak-to-PeakAuto
Triggering

" ATimeMeasurements with
CRTReadout

"Delayed-Time
Measurements with CRT
Readout

" Vertical Trace Separation
Between Two Delayed
Sweeps

. ..

	

..

	

. . ..

	

_. . .: _..

	

. .. . .
SOPS

7Β80
7Β 85

Triggering Sensitivity from Repetitive Signals

	

TR IGGERING
(Αmfα and NormModes) -

	

External Trigger Input - Μαχίm υm Input
Voltage: 250 V (d c ι peak ac) . Input Ν and C :

Cou p ling

	

Trigger ing

	

Min SigπαΙ Require d

	

1 ΜΚ 2 with in 5°b and 20 p F within 10% . Level
Frequency Range*'

	

Ιπt

	

Εχt

	

Range ( E xcl ud ing Ρ -Ρ A u to) : At least ± 1 .5 V in

	

~'
AC

	

30 Hz to 5Π MHz

	

0.3 div

	

50 mV

	

Εκί+1, α [ least ±15 V in Εχt+10 .

	

Delaying and delayed sweeps are shown with
50 to 400 MHz

	

1 .5 d iv

	

250mV

	

7Β80 Option02, Χ.ΥDisplay εαραb111ty-

	

the mainframe selectingAlt sweep modes.

AC LF R ej' ,

	

30 kHz to 50 MHz

	

0.3 div

	

50 my

	

Α front-panel switc h selects either ηο r mαΙ-sweep

	

The delay time 1ο the start ofthe delayed

50 to 400 ΜΗι

	

1.5 div

	

25Π rnV

	

displays o r Χ - Υ d is p lays . In th e Χ Υmode, t h e Χ

	

sweep is shown at the bottom ofthe CRT.

and Υ sig n als a re ap plied to t h e inp u ts of α dual-
AC HF R e j

	

30 Ητ to 50 kH z

	

0.3 div

	

50 mV

	

tr ace ve rt ιca Ι amp Ι i f ι e r οι two s ί ngIeΑ race vertical

ORDER ING INFORMATION

7880 Delayed Time B ase

	

$2,088
Includ es: Instruction manua l
(070-1359 00y .

IN SΤRυΜΕΝΤ

	

OPTION
0ρL 02- χ -Υ D Ι s ρ 1ayCapa ό i Ι ity +$13 β

7 Β85 θ nelaying Time Base

	

$2,400
Includes: Instruction manual
(070-1961-01) .



PLUG-ΙΝDUAL TIME BASE

" 5-as to 5-slViv Calibratedrime Base
" Triggering to 700-ΜΗτ
" Single-Swoup Operation
" CalibratedMixed Sweep
" TV Sync Separator

Triggering (Op tion 05)

ORDERING I NFORMATION

785θΑ Dual Time Base

	

$2,500
Includes

.
1nstr ucti οn manνα 1

(070-1342-01) .

INSTRUMENT OPTION
Opt, 05-TV Triggering

	

+ί 180
Incl u d es' 1 rι stmction manual
(0 70-1471-00).

DELAYED SWEEP

Sweep Rate - Calibrated : 0 .05 ps to Ω .5 s/ d ίν in 22
steps (1 -2-5 seq uence) . 5 π s/di ν , t h e fastest cali brated
sweep rate, is obtained wit h the

	

X10 Ma g ιτ ifier .
Uncalib r ated : Va r iable contin uo u sly betwee n steps to at
least 2 .5 times the calib rated swee p rate . The va ria b le

T h e easy-to- u se 7 Β53Α Time Base is recommended

	

co πt rοΙ is ίπ t αr η8ΙΙ y s w itc h a b le between main,

	

delayed

fo r use wit h 7500-Se r ies ma inf r αιτιes to pr ovi d e optim um

	

swee p , and v a r iable main sweep hηΙ d οεΓ .

bandwidt h/swee p-spee d compatibility.

	

Internal Trigger Jitter-1 πs o r less at 75 ΜΗι .
T h e 7 Β53Α p rovides nor mal, i η lensifiad dαΙ aying,

	

Relayed Swvw Gate-O u tput V oltage : == +3 .5 V into
delayed , arid mixed sweeps .

	

at least 10 kΩ sh u nted by 100 p F o r less. of 0 .5 V into
50 Ω . R ise tim e : 50 πs o r less . Output R is 350 62 w ith in
10% . Gate is available at t h e aly'd T r ig In connecto r whenCHARACTERISTICS

	

the delayed-sweep-so u rce switch is set to Int .

DELAYING SWEEP

	

Trigger Sansίtivity-

Delay Time Jifar-0.05% or less of ti me/d i ν setti ng
at 1 ms/d Ιν or slower, 02% at 20 μs/d iv .

Single Sweep -W hen triggered, sweep ge rι e rat σ r
p rod u ces one swee p only, until r eset.

Internal Trigger Jitter-1 π s or less at 75 MHz .

Stiveep Accuracy - M easured ove r cente r nig h#
divisions, +15 #ο +35°C, wit h any 7000-Series
mαίη [( α ate . kar ate acc υ r acies by an ad d ί t ίαηα1 Ι% eac h
fo r 0 to +50°C ; 1 .5% in magnified made-

External Trigger Input-Maximum In p ut Voltage :
500 V ( d c + peak ac), 500 V ρ- ρ ac α ! 1 kH z or less . In p ut
R and Γ : 1 ΜΩ wit h in 2% an d 20 ρ F wi t h in 2 pF . L evel
Range : Α # least +1 .5 to -1 .5 V in Ext . at least r15 to -15 V
in ΕχΙ+10.

External
Trigger

Inpuf- Maximum Ιπρυ t Vo l tage :
500 V ( dc + peak ac), 5β 0 V ρ - ρ αc αt 1 kH z o r l ess . Input
α and C : 1 Μ i2 with in 2% and 20 pF within 2 p F . Level
R ange~ At least +1 .5 to -1 .5 V in Ext, at least +15 to -15 V
in ΕχΙ+10 .

SweepRate- Cali ύ rated :5 s/d i ν # ο 50 η 5 ίπ 25 steps

	

Cou p ling

	

T rigger

	

Minimum Triggering
(1-2-5 sequence). 5 π s/d iv, t h e fastest calib r ated sweep

	

Frequency Range

	

Signal Requ ired
rate, is

	

obtained wit h the

	

X10 Magnifie r. Uncα 1 ί b rated :

	

Ira* ,

	

Ext
Variable contin u ously between steps to at least 2 .5 times

	

divisions

	

millivo lts
t h e calibrated sweep rate .

	

AC

	

30 Hz to 10 MHz

	

0.3

	

100

Delay TimeAlulfiplier Raιrge -0 to 10 times the

	

10 MH z to 100 MHz

	

1 .5

	

500

Delay time/d iv setti n g f rom 5 s !ο 1 μs/d iv .

	

DC

	

DC to 10 MHz

	

0.3

	

0111

ιtremeΠt Αccaracy

	

10 MH z to 100 MHz

	

1 .5

	

5υ 0
αlfΙgranites Dυlαy-Τ1Πιυ 6leaεa
-5 to 1 s/d iv : i1.4% of measurement + β.3% of f u l l

	

" The trtkgeringfrequency rangesgi ve n h ere are
scale . 0 .5 5 to 1 }61 d iv: ± 0-7% of measurement +D.3%

	

lim ite d to th e -3 dB frequency of th e. asrilloscope
of full scale . Fu ll scale is fen times t he Delay tIme/άΊν

	

mode.

	

system when operating in the Internal
setting. Acc u racy applies over t he cenleτ 8 elayed
d ivisions f rom +15 to +35°C

MIXED SWEEP
Sweep Αεενrαεy-W +thin 2% plus measured ma+n-
sweep erro r. Exclude the following p ortions of mixed
sweep . First 0 .5 div afte r sta rt of ττιαίπ sweep display and
0 .2 d iv o r 0 .1 μ5 (w h ic h ever i5 gr eate r ) after t r ansition of
main to delaye d sweep .

EXT HORIZONTAL INPUT
Deflection Factor -10 mV/d iv with i η 10% when in
E xt, Μα g Χ10 ; 100 n ιV1d iv w it h in 10% w h en in Εχt ;
1 V/ d iv

	

within 10% wh en ίπ Exf:10 . Ν SYNC
TVSync Sepwtor Triggering -- Ava ί lable αs
Option 05 .

Sωααρ Accuracy TimelViν -

Delaying Sweep

	

Delayed Swee p
Unmagnified Magnified

	

Unmagnified Magnified
5 to 1 sld ίv

	

3°Ι°

	

N/A

	

4°Ι°

	

4.5%

50 ins to 0 .5 Ρ.9

	

2°Ι°

	

2.5%

	

_

	

3°Ι°

	

3.5%

0.2 to 0 .05 μsld iv

	

3°Ι°

	

3.5%

	

-

	

--

	

-



7T1 1A SAMPLING SWEE T' UNIT
The 7 Τ 11 Α Sampling sweep Unit p r ovi d es equivalent-

and r eal-f ίιη e hοιίεοη [αΙ deflection fo r single- o r dual-
t r ace samp ling . Timing accu racy is wit h in 3% an d
ποπiis below 1% . Triggering range is f rom
approximately 10 Hz (sequential mode) to above
12 .4 GΗτ . The 7T1 1A is α companion unit to t he 7S11 .

τεR ΙSΤιCS
TimelDivision Range-10 p s to 5 msld iv (1-2-5
seq uence) di rectly related to time positio n ranges-
Time PositionRange - Εg υίνα lent ti m e is 50 ns to
50 Fs in fou r steps, real time is 0 .05 ms to 50 ms in th r ee
steps .
Tinre/DirisionAccuracy -Within 3% fo r all time/
division settings ove r cente r 8 cm.

TRIGGERING
External 50-Ω hμιυt-F r equency range : de [ ο 1 GΗτ
in Χ 1 Tr ig Αr τιρ mode . Sensitivity range. 12 .5 mV to
2 V ρ -ρ (dc to 1 GΗτ ) i n Χ 1 Trig Amp, 1 .25 mVto 2 V ρ - ρ
(1 kHz [ ο 50 MHz) ίπ Χ10 Trig Amp . Input R. 50 Cd with ίη
10% . Μaximum ίηρυ [ νοΙ tαge: 2 V (dc + peak ac) .
Εχtηmαl 1-Μ Input - Fr eg υency range is do to
100 MHz in Χ 1 Trig Amp made . Sensitivity range is
12 .5 mV to 2 V ρ- ρ (de to 100 MHz) in Χ 1 Trig Amp,
1 .25 πιV [ο 2 V ρ- ρ (1 < Η 7 to 50 MHz) in Χ10 Trig Amp .
I npu t R is 1 Mfg within 5% . Maximum input voltage is
100 V ρ-ρ to 1 kHz (derating fi dB per octave to α
minimum of 5 V ρ -p) .
Extemal ΗFSyw-
Frequency range : 1 to 12 .4 GΗτ .
Sens ίtiv ί ty range . 10 to 500 mV ρ - ρ υρ to 1 IS Hz, 200 mV
to 500 mV f r om 1 GΗτ to 12 .4 GΗτ .
Input R, 1 MO . Maximum input voltage : 2 V ρ - ρ .
InternaΙ Trigger Source(Sine Ware Triggering) -
Fr equ ency range is 500 kHz to 500 MHz in Χ 1 Tr ig Amp :
500 kHz to 50 MHz in

	

X10 Trig Amp . Sensitivity range is

7511 SAMPL I NG UNIT
The 7511 single-channel sampl ίng unit uses plug-in

heads ranging In b andw idth f rom 1 to 14 Gli τ Single-
channel samp ling uses one 7511 with α 7Τ11Α . Two
7511s and one 7Τ 11 Α ρ r ονίde d u al-trace samp ling . Two
7511s can be used fa r Χ-Υ operations.

CHARACTERISTICS
Deflection Factor -2 to 200 mVidiv in seven steps
(1-2-5 seq u ence), acc ur ate wit h in 3% .
Bandwidth andInput Impedance - Dete rm ined by
the samp l ί ng head used, see page 94 -
DC 0tlset- Ηαπ g α , +1 [ο -1 V or ι rlore .
Delay Range -Α[ leas[ 10 n s for comp a r ί ng two s ίg παΙ s .
i n α dual-t race app Ιί cαtίοη .
Vertical Signal pot-200 mV pe r d isplaye d d ίνί s ίοπ
w it h in 3% (s ηιι rre is 10 <Q .

PLUG-IN SAMPLING UNIT

7ΤΙΙΑ Sampling Sweep Unit

125 mV to 1 Vρ- ρ ( r efe rr ed to the vegί cal inpu t) i n Χ 1
Trig Amp ; 12 .5 mV [ο 1 V μ - μ ( rete ιιed is the vertical
input) in the

	

X10 Trig Amp .
Random Mode TriggerRate - 1 kHz min .
DisplayJitter -
Time Pas Range

	

Sequential

	

Random
Mode Made

50 PS to 500 As

	

0 .4 d ίν o r less

	

1 div o r less
50 π s

	

10 ps

	

30 p s

Pulse gut- Posit ί ve ρυ 1se am ρΙί t ude at least 400 mV
(into 50 Ω ) wit h 2 .5- η 5 rise. time o r less-
TriggerKickoαt--4 mV o r less ίηtο 50 0 (except HF
Sync) .
Display Scan Rate -Gοπt ίπυυυ siy so] e οta b Ι e from at
least 40 sweeps/s [ο ε 2 sweeps/s .
External Scan -Deflection facto r is contin u ously
va r iable fr om 1 to 10 V/div. Input R is 100 kΩ wit h in
10% . Maximum i n put voltage is 100 V (de + pea k ac) .
Sweep Dut--1 Vldiv wit h in 2% . So u rce R Is 10 kΩ
with in 1 % .

Tekt ronix offe rs service training classes on t h e 7 Τ 11 ΑRS11 . For furt h er training inform ation, contact yo ur local
Sales Office and re qu est α copy of t h e Te kt ronix Service T raining Catalog .

MIA
" 1 σ -ps to 5-mslDi ν
Calibration Time Base

" Random or Sequential
sampling

" Equivalent- o r Real-Time
Sampling

" Να Pretrigger Required

ORDERING INFORMATION

7Τ1ΙΑ -Saminling swsep υηίτ

	

$5,400
1ncludes : 42-inc h BIN C 50-1 Σ ca ate
[012- 0057 -01]: 3-mm 5ΜΑ ιr tα le-
to-ΒΝ C ad aptur (015-1018-00) :
3-mm 5ΜΑ male-to-G R 874 ada pto r
(015-1007-00); 10 Χ 5 α -εα atten υ atu r
(011-0059- Π 2); i η st ru ε ti οη manua1
(070-6176-00)-

OPTIONAL EQ U I PME N T
711111 -75 rι s De Ιαγ Li n e

	

$1,929

7S11
" 2- to 200-m VID iv Ca librated
Deflection Factors

" Plug-in Sampling Heads

ORDER ING INFORMATION

7571 -Sampiing Unit ωtυ
Sampling H ead

	

$2,215
ΙπυΙυ de5 : Ι nst ruction manual
070 -09α 5-00 ) .



SAM

	

11 Υ11 L1Ι V lΤ 1 Ι1:Ι1110

S-4
" r5-mV Displayed
Noise (Unsmσothedj
'5-ps Rise Time

. infernal Trigge r Pickott

S-fi
+ 30-ps Rise Time
" ε 5-mV Displayed
Noise (Unsmoothed)

" Loαpthroυgh Input

S-42
" ρρ , ,: α ; S :omρ4 r7g Η eαά
" 55-ρ' optical Pu lse
Response (FWHM)

" DC to 6.4-GΝτ
Equivalent Bandwidth
(0-35155-ps)

" 1000 to 1700-nm
Spectral Response

" Mean OpticalPower
Monitor Function

5-52
" 25 -ρs R ise Time
#200 mν Into 5ο ς α
" 50-Q Source
" PretrionerOutput

ORDERING IN F OR MATION

θ -4 Sam p ling Head

	

$2,750
Includes : 10Χ, 50 Ω 5ΜΑ
attenuat vr (015-1003-00) :
2- π s cable with 3ΜΑ con necto rs
(015-1045 " 00) ; G R 874- το-SΜΑ
male a daptor ζ015-1001-00 ;
SΜΑ male -to-male a d ap t u r
(015-1011-00) ; 511δ-inc h ω r ench
(003-0247-00) ; inst ru ctlon
manual (070-0896-01) .
S-6 Sam p ling Head

	

$2,100
Ιπ c Ιυ de5 :50-Ω term in αtίο n
(015-1022-00) ; 1- π s, 50-Ω cable
(015-1019-00) ; 5ΜΑ (3 mm)
female-to-female ad apto r
(015-1012-00) ; cνmtαί nation
wrenc h (003- Π 247-00) ; 5ΜΑ
male-to-GR874 a da ptu r
(015-1407- ΟΟ ) ; instruction
manual (070-1128-01) .
5-42 O ptical Sam p ling Head

	

$3,259
Includes: 2 multInreter connection
ca b les (01 α -128 δ -00 and
012-1287-00) ; instruction
manual (070-71 91 -00) .
S-52 Pulse-Generator 5 αmρΙΙπg
Head

	

$1,650
1ncludes

	

1 π s, 50 11 Se mi riai d
coaxial d elay Ιίπe (015-1023-οα) ;
in' ru ctiu r ι manual (070-1101-0i),

S-4 SAMPL ING HEAD

	

5-42 O PTICAL SAMPLING HEAD

The 5-4 5αm ρΓίηα Hea d is α
-

	

-

	

25-ps r ise Γίττιο u nit wit h a 50-n
in pu t impedance,

ι
"

	

ι : ιι
r7

	

~ ΙΙι
ω

ιι ι
ι ι

	

ι ι ι

	

- ι

. ι

	

1'

	

ι

	

ι ι
More 1 " 0

ι
Displayed Noise - .5 mV οΕ Ι ess, ieasured tangen-
tially.
Signal Range-Var ia b le do offset allows signals
betwee n +1 and -1 V limits [ο be dis p layed at ΖmV/div.
Fo r best d ot-t ransient response wit h ra ndom-sampling
sweep unit, sig nal am p litude s h oul d be less than 500 mV
ρ-P .
Input Characteristics - Nominally 50 11 - Safe

	

S-52 PULSE-GENERATOR
ov erloa d Is +5 V . SΜΑ (3 mm) input connector .

	

SAMPLING HEAD

S-fi SAMPLI NG HEAD
The 5-6 sam p ling Head is

α 50-S2 Σ eed Γ lττουgh unit fo r
h ig h -s peed αροΙί c αt ίοπ s .

CH : ERISΤICS
Rise Time -30 ps α r less . 35 ps o r less as observe d
wit h S-52 Pulse Gene rato r ,
Bandwidth- Eq u ivalent to do to 11 .5 GΗτ at 3 d B
down.
Transient ΗWολse - Pulse abe r rations follow i n g th e
steps ar e +796, -7%, total of 10% ρ- ρ within 1 .8 ris of
step with refe r e n ce point at 1 .8 πs fr om ste p ; ±2%, total
of 4% ρ-ρ afte r f ir st 2 .5 π s with reference ροίπ t at 300 π s
from step .

DisplayedNoise -5 mV or less, m eas ured tangen-
tially.

The S-42 is an optical-to-
electrical sampling head fa r use wit h
70010-Series Oscillosco p es eq ui p p ed
with α 7511 Sampling Unit .

r σ: ω ι r

	

t τ ,

ι

	

ι
Response 100 1700 nm .

r

Response

	

ι r

r

	

30% ι ι
ι .

mean-optical-power input .
r

	

ι

Th e S-52 Pulse-Gen erator
5 αm ρΙίη g bead Is α tunnel-diode
step gene r ato r .

'ISTICS
Pulse Output - Rise time is 25 ps o r less . Amp Γί tυde
into 50 is is at least 200 mV , pos i tive goi n g . P ulse
d u ration when use d with t h e 7512` 1 in t he T AR ma de is
ty p ically 750 ns . Pulse dur ation when powe r e d by t he
7511 is >800 η 5 . Pulse pe r iod 16 Fs wit h in 2 ts . Pu lse
aberratio n s following t h e step a re ± 7 °%, total of 10°% ρ- ρ
within 1 .8 η 5 of ste p with refer ence point at 1 .8 πs fr om
step . +2%, -2%, total of 4% ρ - ρ afte r fi r st 2 .5 η s with
refe r ence point at 350 ns f rom step .
Pretrlgger Output-Amplitude Into 50 Ω is at least
1 V, positive going, and rises at 600 nl V/ns . P ret r igge r
pu l se d u ration is 4 η 5 . Pret r igge r occurs 85 π s (within
5 π s) befo re th e pulse output . Pfetrigger-to-pulse output
j itte r is 10 ρ 5 o r less . Pret rigge r ou tpu t is also available at
rear connector fo r ί r ι te r nal tr igger ing of t h e samp ling
sw eep unit .

SignalRange -!1 V ( d c + peak ac) .1 V ρ -ρ . DC

	

Output Connectors - Ρυ Ise o u tput uses αη 5!ΝΑoffset allows any p o rtio n of input signal to he d isplayed .

	

(3 ιιυτι ) connecto r . P ret r igge r outp ut uses α ΒSΜ
Input Characteristics - ΝοmίπαΙ !γ 50 Ω, Ιααρ -

	

connector .
th ro u gh system, υπ tο r πύπαted . 5ΜΑ (3 mm) c οη nectors.

	

" ι Not availableSafe ove rload is ±5 V.



7CΤ1 Ν CURVE TRACER

	

Series Resistance -Automatically selected with
horizontal V/div sw itches . Peak Power 0 .5 W or less-
High- Vσlfage Warning -A hashing wa rning light
appea rs on the front p anel indicates that d angero u s
voltages may exist at the test te ειτιίηαΙ s .

Αcενrαεy-1 ncrem ε ntalI W ί thίπ 3°k betw een steps .
Stop Polarity -Same as the collecto r/d r ain supply in

T he 7CΤ 1Ν displays characteristics of small-signal

	

the t, απ" ί "¬ο, _ οd. α r ιd ομροs ί r ιΥ ίιι tt Ι . FE T Ιτ 1 υde .

d evices to p owe r le ve l s up to 0 .5 W .

	

Offset- β [ υ 5 steps, ± polar i[y .
Vertical-Deflection Factors- 10 PA to 20 mA/div
in the Χ 1 mod e .

A RA CTERISTICS

	

Vertical-DisplayΑccυracy- W ίthίπ 5% ±0 .2 ηΑ
Cηl1ecterRrain 8νρρΙΥ -

	

per displayed horizontal V whe n in the +1000 mode .
Χ 1

	

Χ10

	

Horizontal-Deflection Factors -Selecta ble, 0 .5, 2,
Horizontal Volt$/D iv

	

0.5

	

2

	

5

	

20

	

5. or 20 V .
Voltage Range V

	

0 to 7 .5 0 to 30 01o75 0 τν 300

	

Nσrίτση tαl-Display Accuracy-5% pl u s the
Max . Cu rrent ηηΑ

	

zα 0

	

60

	

24

	

6

	

dd lectiοn-facto r accuracy of the plug- ίπ being d riven .
t he plug-in shoul d be α ve r tical or h o rizontal amplifier

Maximrm Open-Chcoif Voltage-Within 20% .

	

wit h α 100 mV/div deflection facto r and an input R of at
Μαχίηινηι Short-Circνf Cνrrent - W ithin 30% .

	

least 50 kΩ .

7D15 UN IVERSAL COUNTER -TIMER

	

CHARACTERISTICS

T he 7D15 is used in all 7000-Series mainf rames
having CRT read o u t. The 7D15 can be completely
c u nt r ο1Ied by the osci ΙΙ oscope's delayed gate . Arming
in puts a re provided for each channel . B y us ing the
d elayed Β gate to control [lie sta r t and sto p court points,
measurements can be mad e between any two points on
[lie CRT d isplay .

VF TRACER AND COUNTERTINIER PLUG-INS

7D15 22.5-MHz Counter-Timer

STEP GENERATOR
Transistor Made -Step-Amp lit ud e Range :1 μΑ to
1 mNste p , 1-2-5 sequence . MaximumCu r rent (Steps
Plus Aiding Offset) . X15 amplit ud e setting . Maximum
Voltage (Ste ps Plus A iding Offset) : Α[ least 13 V.
Maximum Opposing Offset Current At least Η5 amplit ud e
setting .
FET Mode -Ste p-Amp litude Ran ge :1 ΙτιV [ο 1 V/s ε 8ρ .
1-2-5 sequence . V oltage Amplit ud e (Steps Plus A id ing
Offset) : Χ15 amp litude setting, 13 V maxi mum. So urce
impedance . 1 kiΣ ±1 % .

INPUT SIGNA L CH Α & Β
Frequency Range (CH8 Only) -DC ΓουρΙed : DC #π
225 MHz, AC Couple d : 5 Hz to 225 MHz .
Sensitivity (CHΑ and Β Ιηρυtsj -100 mV ρ -ρ .
Trigge r Snt ι rce : Π .5 di v ision to 50 MHz, 1 .0 d i vision up
to 225 MHz .
Input 8and C-1 MO and 22 pF,
Triggering (Preset Position) - Ττ iggars α[ 0 V .
Arming Inputs - Ιπρυ t β and C : 10 kΩ and 20 pF.
Εχternal Clock-in -20 1-11710 5 ΜΗ 7 .

INTERNAL TIME BASE
Cηstal Oscillator -Accuracy : W ithin 0.5 ρρm,
Tenτ pe ratu re compensated.

OUTPUT SIGNALS
Clack Out-Logical 1 ?+0.5 V into 50 Ω .
Α and Β Trigger Level -2out~1 kΩ , Vουt±0 .5 V
into 1 ΜδΣ .
Display-Made Switch - ύ .1 s to 5 s ; preset ραs ίt ίαη
fo r infinite d isp lay time-
Readout - Eight-digit d isplay. Overflow ind ί cated by a

" sym bol .

7CT1 Ν
" Tests Semiconductor devices
to 0,5 walls

+ 10-ηΑ to 20-mAlDiv Vertical-
Deflection Factors

" ύ.5-V to 20- Υ/Div HorizontaI-
Deflection Factors

" Operates in 7000-Se ries
Vertical or Horizontal
Mainframe

ORDERING IN FORMATION

7ΕΤ1 Η Curve T race r	$2,109
I n clu des : Test a d a p te r with two
sets of test te rminals, one wit h
Τ05 basing and the othe r wit h

T018 basing (413-0128-00) ;
inst ruction manual (070-1247-00)-

7D15
" Usc ίllascope-Can Γ rslied
lima and Fregυancy
Measurements

+ 10-ns Single-Shat Time-
Interval Measurement
Resolution

+ Time-interval Averaging
" 10ps Period-Averaging
+ Frequency Measurements
Directly to 225-ΜΗ7

" Signal Conditioning via
Mainframe Trigge r Source

ORD ERING I NFORMATION

7015 Universal Co u ntef-Timer

	

$4,400
Incl udes : Two 44-inc h
5elect ro-to-BN C connecto r cables
(012-0403-00) ;
inst ruction manu al (070-1433-00) .

95
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SELECTION GUIDES

96

71 Π (I [

7600 Family

All tιαιιανιι d tf ι s given in MHz*'

7Α 13
7Α 1 8Α

7Α 19
7Α 22

7Α 24
7Α28
7Α29

ΓΑ42

7Α 13
:Α 18 Α
ΤΑ 19
7Α22

7Α24
7Α2δ
7Α29
7Α42

7104.,'R7103

Passive 1-Μ ,_ f ηριι 1 Ρ r ο4s

- 34 75 1011 NC
Γ 5 3α 75 Τ5 NC
NC NC NC NO NO
1 1 NC NC NO
NC NC NC NC NC

34 100 175 NC
NC Ν C NO NO NO

34 100 250 3 .00

- 34 100 100 NC
85 34 85 85 NC
NC NC NC NC NO
1 Τ 1 NC NO
NC NC NO tic NC

34 1 0 0 145 NO
NO NC NC NC NO
__ 34 100 200 275

7Α 13 70 34 70 75 NC
7Α18Α 70 34 70 70 NC
7Α22 1 1 1 INC NC
7ΑΚ 95 34 95 95 NO
7Α42 95 34 95 95 100

7000-SERIES PROBE SELECTION GUIDE

NC
NC
500

NO
350

NC
500
300

Ν C

Νι
4 Ωπ

Νε
300
NC
400
275

NC NC

NO NC

NC NC
NO NC

100 100

7000-SERIES CAMERA SELECTION GUIDE

. . 75 75
Γ5 Γ 5 75

101) 100 100

100 100 100

Carrιe ra/Εeatures

70

70

60
NC

NC
75

NC
80

'' 7he values in th e top table represent the approximate useful frequency response for the measurement systems at
the probe tip. NC = Not Cnmpatible-
fthere is no bandwidth specified, the prn b e/ρ lυg-in combination is compatible, but not recommended

'~ Baκdτvidths given fo r ΙΟΧ switch position.
'' Req u ires 1101/1 ΙΟΙΑ Power Supp ly or oth e r externa l source ofpower when used with 7854, 760.3, 7633,

or 7623.

Mainframe

	

C-51 C-53 C-5θ C-5C
Nigh Writing Rate

	

General Purpose

	

Gene ral Pu rpose

	

Low Coq

7934 _

	

no

	

yes

	

no

	

yes

7904AIR7903-- . . .-- .-- . . . . . .. . . . . . . ..
. .-. .--. .-. .--_ ._ .- . .. . . .. . . . . . . . . .

	yes

	

_ .. .-.
-yes

	

no

	

yes
R7844

	

yes

	

yes

	

no yes

R7854 Opt . 05

	

yes

	

yes

	

no

	

yes
7633IR7633.7623AIR7623A,76131R7613 no yes no yes

7603..87603

	

110

	

110

	

yes

	

yes



11120 UV1Y11Y1Lr 1 V1JLιL t1t.LIr ι0+JV1111I r,:

ORDFR I NG INFORMATION

Αccαηeη Kay Characteristics

	

Page Order Price
17he to/1οωt αccesserles &* c αmpmίbfe with 7000"serίs5 mρ lifiαrslmίο rrames, οα1= speεlfled
αt6-Μ. ForεaMprefe swifiεelίons refer to the cα=ραedίαgpaws) llsted in thls fable'l

Probes
Passi ve Pr obes

	

10 Χ , 200 ΜΗτ , ω/rea d out and id cntily, m ίπία [ure tip

	

411

	

Ρ6053 Β

	

$165
(1-MO Inputs)

	

10 Χ , 100 ΜΗε , ω/r ea d o ut

	

411

	

Ρ6062 Β

	

$190
ΣΧ, 34 MHz, miniat ur e tip	410

	

Ρ6101Α, Opt 01

	

$65
14 Χ , 1(} ρ Μ 1 1 τ , ω/rea doutαπd

	

ground r ef, m ίηί atu re t ίρ

	

410

	

Ρδ 105Α

	

$108
1 ΟΧ , 250 ΜΗτ , ω/rea dout

	

a110 g ιυυπd ι e!, mi η i α t υι e Ιίμ

	

410

	

Ρ6106Α , O p t . 01

	

$155
1UX, 150 ΜΗτ , ω/rea dout, miniatu r e t+ ρ

	

410

	

Ρ6109

	

$63
10Χ .1 υ0 ΜΝ z . ω/rea d aul, ΜίιιίαΕυge [ ί μ

	

412

	

Ρ 6121

	

$120
10Χ . 250 ΜΗε , ω/rea dou[, s u bmin ία[ure tip

	

413

	

Ρ 6130, Op t . 01

	

$166
10Χ , 300 ΜΗε , ωh eα d υυί. submi ιιαtυ re tip (7Α42)

	

413

	

Ρ 6131

	

$160

Low- 2 Probes

	

14Χ , 9 .0 GΗε, 5 0 .15 μF/500 Ω (s-4, 5-6, 5-52 only) (ada pte r s required fo r use on ot he r than SΜΠ in puts)

	

419

	

Ρ6150

	

$1,260
(50-Ω In pu ts)

	

10Χ , 3 .5 GΗτ, s 1 ρF/500Ω (100 Χ attenuato r with Opt. 25), compact tip (other

	

options available)

	

419

	

Ρ6156

	

$240

Active Pr obes

	

1 Χ , 900 ΜΗτ , 51 .5 pF/100 kΩ IF ET ρ robe, ( ίη c Ιυdοs 10Χ an d 10ΟΧ αtte ηυα! αrs)

	

417

	

Ρ 6201

	

$1,350
ΣUΧ , 500 ΜΗτ, !~ 2 ρFη 0 ΜΩ Γ FΤ probe : ΜίηίαΤιι re tip (αρ [ ίαπαΙ } ΟΧ attenuato r p ro v i d es 100 Χ )

	

417

	

Ρ 6202 Α

	

$789
10Χ , 1 .5 GΗτ. 51 .3 pF/450 Ω, Βίαα/Otct ρ robc, s υ bminiature tip

	

417

	

Ρ6230

	

W5

Differential Pro bes

	

1Χ . 100 MHz, CMRR 10,000 .1, 10 pF/7 Ma FET probe, ( ίπυi υ des 10Χ altenua[πε )

	

418

	

Ρβ046

	

$2,000
1ΠΧ , 90 ΜΗε , CMRR-20,000 - 1 . 10 pr/ 1 ΜΩ , compact ti ρ (7Π13, ΤΑ22 on Ι y)

	

418

	

Ρδ055 Α

	

*Υ

Current Probes

	

DC - 50 Μ !1τ, 0-20 Α (dc i peak ac) . wJA6302 probe

	

425

	

ΑΜ 5 Π39

	

$2,200
DC -15 MHz. 0-100 Α (dc + peak au) . ω1Α6303 pr obe

	

425

	

AM503S, Opt. 03

	

$2,750
25 kHz-1 G Ντ , max cu rre n t of 0 .5 Π βΜ5

	

427

	

CT-i

	

$260

High-Voltage. Prοtes

	

1 ΟΟΧ , 120 MHz, ω/read out

	

420

	

Ρ6009

	

$230
100W l5 MHz,

	

420

	

Ρ6015

	

$780

Optical to Elo r ical

	

DC - δ .4 GΝτ, 1000-1700 ππι (7511 only)

	

372

	

5-42

	

$6,940
Converte rs

	

DC - i GΗε, 1100-1700 ηαί '

	

371

	

Ρ6703

	

$2,750
DC - 700 MHz . 450-1050 nm"

	

371

	

Ρ6 ΓΟΣ

	

$2,090
DC - 600 MHz, 1000-1700 πηη '

	

371

	

Ρ6 702

	

$2,095

Voltage Isolator

	

500 V max

	

421

	

Α69028

	

$2,070

Carts

	

Tilt tr ay, loc king d rawe r, plug-in stor age cαυέηel, power strip, and b rakes

	

401

	

Κ 213, Opt. 12

	

$800
Tilt tr ay, d r awe r , power strip , and bra kes (7000-Se ries rackmount instε umonts only)

	

400

	

Κ 217

	

$570

Came ras

	

Fast wr iting spee d , ad ju stable f-s[ ορ and s hu tte r speed

	

394

	

C-51P

	

$2,680
Medium w r iting s peed , adjustable [-stop and s h ιιtteτ speed	394

	

C-53Ρ

	

$2,220
Μ ed ίιιΜ w r iting s peed ( Τ 6Π3/R7G03 only)

	

394

	

C-59ΑΡ

	

$1,560
Light weig h [, fixed focus

	

392

	

C-5C

	

$530

Digiti zing Camera

	

Digitizing Came ra Syste ιrι ( Α 7103, 7104 υτι !y)

	

172

	

DCS 41, 0 μt . 1 Α

	

$6,W

Planer

	

HC100 (7854, UO wily)

	

384

	

HC100' Opt Of

	

$M

Blank Panels

	

Plug-in chassis with PC boa rd

	

444

	

Π 4 Π - Π553-03

	

*_
Plug-ίπ panel

	

440

	

015 0 1 56-00

	

$85

Rack Adapters

	

(7104, 7854, 7904Α, 7934 only)

	

440 U4U-U611-41 $ά45

'' Req uires 1103 TekPιτι beTM Power Supply
Contact your local sales representative

Note: Other available accessories can befound o n pages 383-446
Complementary
Modular 7est

'11

	

Instruments avaiiaN e
on page 243 .



PRODUCTLITERATURE/
APPLICATIONNOTESAND SOFTWARΕ

Softwa re Packages fo r the 785417D20
7854Π8ΜPC Time andAmplί fude Measurement Software "-
Pu lse ρα ran : et r ics . μr υ° dε αγ , υυ r ;;υr,, and wavelu τm ομοrαίίρπ s . Ord er
542Ρ2ϋ2.

Σ2- TEST- Prnvides Α 8 ί mple mealsto sρecify Itig h - level test fu ncti0ns
using instru ment5 in an on Ιίπ e learn ίπ g mode Test ρ r n r4ι res ίπd ιι de
ίιιΑr υmeπ 1 υοπί r ο l, measurements, passηai1, wavefa rmαcquisition and
ρυ 1se pa ranι ete r aria 1ys ί 3, iii id πιυr υ . U r der S45H30.

SPD Signal Processing & Dλsplay5σfλωαre - Α Ι ibrary of 196
s ί gπαΙ ρ rnr αsτί rig . aria lysisand d isplay routines ml labla fro rn Μί c r osoft
C or BA 5 Ι C 5ΡQΜΡΝU lets you ί ntwartively r ππτ rπΙ ίπs[rumen ts and
analγχ data υ5 ίπg αcοπνeπίeπε sy5tem of menυ5απd g r a ph ical Of splays
of data Orde r 531-013ϋ .

ASYSTT" -Sophisticated s σί entifk softwa r e for theΚrsυιιαΙ εοmμυίc r .
1nteractive or fu ΙΙ y pr ogrammable oparati on for integrated data
ac qu i5ίti0 η , analysis arid d ί splay. Sirρροrt5 RS-232-C, GFIB . of AA)
ac qu isition b oards Orde r SO P301 fo r ΑSΥSΤ Μο d ιι 1es 1, 2, and 4.

DipflίτerDriverforΑ5Υ5Τ- Menu driven package written in the
ΑSΥSΤ language forπιαίπΙτα r πe co η[ r οΙ . ωανdοrr ιι αc μυί5ίΙίοπ , pu lse
paramet r ics, g τ aph ing, and FFT analysis. Orde r S471`302-

PRODUCT L ITERATURE AND APPLICATION NOTES

Tektronix product lite r atu r e is read ily available from your local Tektronix Sales Office .
For data sheets arid product brochures, j ust as k for lite r ature on the specific instrument.
Additional related publications also available are listed below.

Product Title

	

QeSεrlpffon

	

Order

ΓID20

	

7D2ϋ Ριυy r ατπιτιαb Ι e Digitizer:

	

D iscusses, ί fι -depth, t Υι e features . tur ι c-

	

42W-5079- Τ
Digitizing Ρerfo rmance and	tions,and capabilities of the 7D20
Versatility

fit
a Power Plug-in

7ο20

	

The 7D20 Programmable Digitizer .

	

Gives 7D20 application examples

	

42W-5085
P erforming αW i de Range of

	

including ultrasonic testing, monitoring
Measurement Tasks Easi er, F aster,

	

nerve activity . measu ring pulse j ί tter,
and More Accurately

	

and 5DΑ analys is of powe r devices

7603

	

P ulse Echo Measurements with Digital

	

Descr ibes timing measurements,

	

42W-3681-1
7A22/7A1 8Αi7Α13

	

Accuracy

	

pulse echomeasur ements .
7Β53Α

	

measurements between nonadjacent
71315

	

pulses . arid ultrasunic transducers

7Α42

	

Advanced Trigger Techniques

	

Demonstrates how the 7Α42 measures 42W-5588
complex Sigrials easily

7Α42

	

Viewing Low Amplitude Pu lses

	

Describes h ow to chec k logic leve ls

	

42W-5629

7Α42

	

Displaying B us Contention

	

Discusses microprocessor h ιι s contention

	

42W-563{7
measurements

7ΑlW762Β

	

Pulse and Di gital Timing

	

Gives α gene ral overview of using the

	

42ΑΧ-3379-1
7R80ΠΙ3Β5

	

Μeαs ιι rements - Α Better Techni que

	

the7Α19ΠΑ26 an d 788017885

7D15

	

Measuring Disc Drive Time and

	

Describes how the 7015 uses α single

	

42W-2687-2
Access Voltages

	

CRT display to p erfo rm both d igital arid
analog analysis of complex waveforms

ΑSΥSΤΑΝΤΤΜ GPIB- Fu lly ii lυgr αΙ0d, completely menu -dr rvefl
envi rοnment, designed fo r d ata αιηυί s ί t ίυ r ι arid ί r ιΜr υπκπΙ eontrol via
ΙΕΕΕ Standard 48 β/GR1 Β ίnterface coupled with α broad r a n ge of statistical

and n ιιmeri ra1 aria Ι ysf5 an d wavefa rm pr ocessing operations.Orde r
547Ρ311

labWindows�τ -Αιι in tcgrα ted software system that supports r a p id
ρτσ t οΤyρίπ g, d eve Ισpment, arid up e ratior ι υ 11εsl aid measurement
app lications in either C of BASIC programming languages . Orde r
MF G91n.

DAMP- Απ interactive technicalωο rkshp.ειι for sdαη tisIt and
Βιι g ίπιχι 5 . Over 1150 Ιυπdίοπsεαπ be app Ιίο d to wavelor ms . ίπ cΙΜίη g
5 ί gπαΙ ar iti ιτ rι etic, ωαιηιi υr πι gεπε r αΙιαπ , frequency domain amlysis, and
statistical routines . 0 rde r53FW16 OF S3 FG918-

For Mad τιwsh users, virtu al ί nstrument panelα and icons areavaiΙ ahle fu r
th e Εα bνίεω ιμ ίπ s Ιrυme πτατίππ so ftware fr om

	

National ίπsϋυmeπ ts .

Sec ραgε 342 for α complete description of the softwa re ρackages
available .

" Thispackage svpporta t& ε 7854 only.



IMPRESSIVE VER SAT ILITY

	

REAL-TIME OR CRT STORAGE
Th e Te kt ιη nix 5000-Se r έes offe rs t h e b r oadest

	

Choose α real-time scope fa r ap p lications not
selection of low cost measurement capability available

	

re qu i r ing waveform storage, o r whe re viewing repetitive
to d ay . T h e [nodular d esign concept enables you to

	

signals g reate r t h an 50 Hz . C R T stor age, on the othe r
choose t h e exact waveform measurement equ i p ment you

	

hand. i s essential fo r d is p laying low repetition rate or
cu rr ently nee d

	

o rla-channel to eig h t, real-time or CRT

	

slowly va r ying signals . Capturing transient or one-time
storage, d ual o r single beam, standa rd o r differ ential, arid

	

events also requ i r es α storage sco p e .
t h en easily reconfig ur e it later to meet c h anging

	

VARIABLE PER SISTENCE OR BISTABLEreq u irements . Belowar e some key evaluation criteria to
consi d e r wh ere deciding wh ich 5000-Series config uration

	

STORAGE
will b est meet you r needs .

	

The 5000-Series otte r s two ty p es of CRT sto r age

DIVERSE APPLICATIONS

	

va r iable persistence or bistable . The fi r st, variable
per sistence, pr ovi d es α contin u ous g radation between

For pr oduct evaluation and test, you can configu re

	

the wavefo rm and back g r ou nd . This is h elpfu l wh en you
50(10-Series mod ιι ies for benc htop o r rackmo u nt .

	

want to su p pr ess random noise or flicker, o r w hen yo u
5004-Series a re also used extensively ίπ numerous

	

need to compare re petitive signals o r produce b r ί g h #,
b io p hysical a p plications and biomedical resea rch .

	

h igh contrast displays of fast signals occuring at slow
E nginee ring a pp lications include electromechanical

	

periodic rates

	

It, on the othe r hand, you need to sto re
design, amplifier d esign and evaluation, v i br ation

	

and view events over lo n ger p e r iods of time, bistable
analysis, and υΙί r α sοηί cs research,

	

storage is p robably th e rig h t c h oice for your a pp lication .

BANDWIDTH AND RISE TIME
Th e sco p e you c h oose shou ld be a b ou t t hree to five

ti m es faste r t h an th e signal being meas ur ed in o rd er to
provi d e an e r ror of less t h an t hree p er cent .

SELECT
BANDWIDTH

2 S ε Lε CT STORAGE
OR REAL TIME

5000-SERIES MODULAR OSCILLOISCOM

STOHAGE

	

REAL-TIME
IVF

3 SELE CT DUAL
OR SIN G LE BEAM

	

ρΙΙΑL BEAM

	

SI NGLE ΒΕΑΜ

1W V

CHOOSE Α MAINFRAME
LOW BANDWIDTH

	

HIGH BAN DW I D TH
510D-5ΕΜΕ5'2 MHz

	

5400-S ERI ES:50 MHz

BENCH -DRLR Α CΜΟΙ1R Τ ( R 1

	

5815 ΤΑΒ LΕ

	

. ΒΙS ΤΑΘιΕ

	

!0G702 ΜΗι

	

5VARARLF

" 200 d"ιν1~m 5

	

Ι

	

" Β ΡL d SC

	

Ι

	

Ι -STORAGE

	

REAL-TIME

	

Ι

	

Ι "
STO READOUT

PERSISTENCE
SP L II~S'ΟΗΕΕΝ SPLIT-SCRE EN Q

ΡΕ RΑΤ1
PERATIO N STQRAG E

Ι

	

__ __~

	

Ι

	

Ι

	

Ι

	

Ι

	

" 5 αινι11,8

STORAG E

	

REAL-1 I ME

5440Ν40Ρ
" C RT RΕΑιD Ο L Τ
" HIG H
BAN Ι)W~υ. F

" REAL-τιΜε
OPERATION

CHOOSE THE PR OPER VERTICAL AMPL IFIER ΑΡ

	

_`, k} k-L
5 SE LE CT

	

STANDARD

	

DIFFEREN TIALTYPE

	

ΜεΑ S υΡεΜεΝτs

	

MEASUREMENTS

SELE CT RUM SLH

	

ONE

	

TW O

	

FOUR

	

~

	

TWO61F CHANNELS

5?1m Vldiv
5 Ι

	

5? 1mV.d ιν $1MVld iv 5?rnV/d i v	1 ΟΜWΟΙ V
50

λμρ

V

1(div
READOUTρ 0UΤ

7 5 ΕίΕ C τ

	

51 Ο~5 Ε R λΕ5

	

5

	

-SERIESHIML 13 Α 5 Ι
Τ Τ

	

IF Τ
501 ON

	

59 12Ν

	

F51345

	

5Β42
" 5λΝG~Ε

	

" ρΙ 1Α~

	

" SING L C

	

DUA L

To o rde r, call you r local Tekt ron ix Sales Off Ice, or call Te k's N ational Marketing Cente r .
Tall f ree : 1-8110-425-22110, EA . 99.

he Broadest Selection
of Low-Cost Measure-

ment Ca pa bility in Your
Choice of Real-Time or
CRT Storage
" [1ρ to Eight Fully Independent
Channels. With two 5A14Jy
vertical amplifier plug-ins
the 5000-Series can provide
an ideal multi-channel
analysis orstorage system.

" High Sensitivity vs.
Bandwidth. i mVIdiv α t 25
MHz standard 10 μ .Vldiv at Υ
MHz differential, mandatory
for faithful reproduction of
low-level signals.

" High CMRR. Α highCommon
Mode Rejection Ratio of
100,000.1 enables you to
easilysee signals buried in
noise. Even low-level
signals with α large dc offset
can be easily recovered and
displayed.

" CRTReadou t ο 1Amplifier
Scale Factors. Provides
quickand easy verification of
control settings.

" Modular Amplifiers and Time
Bases. Choose between
one-, two-, and four-channel
high and low bandwidth
vertical amplifiers,
differential amplifiers, single
and dual time bases.

" χ-Υ
D
isplay. Α third amplifier

ριυg-in, used In place α1 α
time base enables operation
to the full sensitivity o f the
chosen amp lifier.

" Fully Independent Dual X-Y
Displays. Available when
using 5AION dual-channel
amplifier in place of a time
base.

" Nigh Resolution CRT β 112"
(diagonal) screen offers
1.27 εm1div for easy viewing
and more accurate
measurements.

"Dual Beam Storage. Only
Tek offers Two-Gun CRT to
eliminate dead time'
between channels .

Co ntents
5441/5440 . . . . . . . .. . . . . .. . . . . .. . . . . . . . . . . .100
5 Α4815Μ 215Α40 . . . .. . . . . .. . . . . . . . . . . .101
5113/5111A/5110 . . .. . . . . . . . . . . . . - . . .102
5 Α18Ν15Α15Ν15Α14Ν . . . . . . . . . . . . . . .103
5 Α22Ν15Α 21 Ν15Α19Ν . . . . . . . . . . . . . . .104
5 Α26 Ι5812ΝΙ5Β10Ν . . . . . . . . . . . . . . . . .105
Accesso r ies . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .106
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50 MHz MAINFRAME OSCILLOSCOPES
6-EIRE, IIYAM.,IREE, I

High Bandwidth Real-
Time and Storage
Mainfram es

v DC to 50 MHzBandwidth
" CRTReadout
" 5divIpsStared Writing Speed
" Variable-Persistence Storage
" Dual Χ-ΥOperation
* Wide Choice of Plug-Ins

O R D ER I NG INFORMATION

5441/85441 50 MHz Storage
Oscilloscope Main f rame"
lncl υdes~lnstruction manual
(070-2144-01) ;1 yea r warranty ;
Power ca r d (see page 106 fo r
hype)
5441

	

$6,875
85441

	

$6,975
5440185440 50 MHz
4s είΙΙο .r ορα Mainf r ame"

I
ncέ udes :

	

Instruction man ual
(070-2139- ο 1)' 1 year warrarity
Powe r co rd (see p age 106 fo r
type) .5440
85440
N ote : R' prefix in d icates
rα cοιιαυπt version .

ΙΝ8Τ RυΜΕΝΤOPTIONS
ΟρΙ. 01 - Without CR Ι Read o ut

	

NC
Opt. 03 - ι}seτ-A dd ressab le
Readout

	

+$150
ορL 94- Pa nel Cover

	

+$45
CONVERSION KITS

CRT Readαu I-
Orde r 04 0-0691-02 $580
Cabinet to Rack -
Order 040-0583-03

	

$250
R ack to Ca h lnat-
Order 040-0584-04

	

$280

INTERNATIONAL POWER PLUG
OPTIONS

Opt Al - Opt, Α5- Powe r Plugs

	

NC
See ραg ε 106 fa r desc ription .
See page 106 for ε ec umnι end ed
accesso ries .
" lYug- ίτιs n ot ixcluded.

PHYSIC A L C HARACT ERISTICS
Cabinet Rαεk ιποαπt

0ίσ αοd αιυ Μ in.

	

MM is
Width 213 8 .4 4α3 19 .0
Height 302 11 .9 135 5 .3
Dep th 518 20.4 483 19 .0
1rra ί gm ko I h kει Ih
Net 104 23.0 10 .9 24 .0
Shipping 14 .5 32.ο 19 .5 43 .ο

100

$4,430
$4,530

Το α rde r , ca ΙΙ your ΙοεαΙ To k1 r οπίχ 5 αΙes Off ice, οr ca ΙΙ Te k's Ναt ίοπαΙ Ma rk etέ n q Center .
Tall free : 1-800-426-2200, Ext. 99.

5447

	

Α !L Made -Each plug-in is swept twice before
The 5441 a dds va r iable-pe rsistence sto rage, p r oviding

	

switch i n g to the next . Α single-channel amp lifie r is swept
[h e ideal means of viewing ha rd-lo-observe signals Such

	

once before sw itching to t h e second amplifier .
as fast single-s h at transients, o r low-frequency

	

HORIZONTA L SYSTEM (Rig h t Compartment)phenomen a . Variable-persistence stor age may be used to
completely elim inate th e flic ke r in h e re nt in low repetition

	

Fastest SweepRate-10 nsld iv (x 10) .
rate traces . The viewing time at ηα r ιηαΙ intensity fo r any

	

χfPhase Shift -s 2° from do to 20 kH Z,
trace can h e ναr led f rom α f ractian of α

	

second to more
t h an five

may
be

	

i At l
viewed fo r

owe red
up

ί
to an
πteπ s ίtο

hour .

	

mode),

	

CRT
CRT- 8

AND
χ 10 div (0
DISPLAY FEATURES

signals may 6e .9 cmldiv), (1 .2 Γ cm/d iv 5440),.
ill u minated graticule .

5440

	

Ρmsistesεe-Continuously va r iable, may be turne d of f .
T h e 5440 combines ve rsatility and low cost i n α 50

	

Muinmm Stared Writing Speed -Writing s p eed
MHz general-purpose, plug-in sco p e . Plug-in scale

	

5 divljus for α view tim e of 15 second s .
factors a r e d is p laye d on th e CRT*', so measu r ement tim e

	

Storage View Time -Th e view time is the amo u nt of
and Operator e r ro rs ar e red u ced . It can also b e accessed

	

Γίεη e Ι l1 α stored signal can he

	

viewed befo r e it fades away .
exte r nally wit h Op tio n 03 Use r Ad dr essable CRT Read o u t .

	

Ad j usting t he sto red intensity CCW will red u ce the sto r e d

PLUG-INS

	

wilting speed , but view time can h e i nc reased up to five
min u tes .

All ρΙυ g- ίη s ίπ th e 5000-Ser ies a re compatible with
th e 5440 and 5441 . T he w ide va r iety of plug-ins available

	

POWER REQU I REMENTS
lets you config u re your oscil loscope to meet your need .

	

Line Input - θ0 V to 250 Vac, internally selected, 48 Hz
-' plug-ins with α suffix Ν (.5Α ]βΝ, etr. do not

	

t4 440 Hz max .
provideCRT readout. The 5ΒΙΟΝ and the

	

PowerCottsom μttion - 100 W .5812NTim e Bases ι1ι3 not ραηηίt vie, wing the
leading edge ofα triggeredωανefπrrη when

	

ENV I RONMENTALused in the 5400,5erίps .
Ambient Terni parature - Operating : 0°C to +50°C ;
N ono p e r ating :

	

40°C to +7000 .
CHARACTERISTICS

	

Attitude - Operati n g : 5000 m (15,000 feet) ; Nonoperat-
VERTICAL SYSTEM (Le ft and Center

	

i ηg : 15,[100 m (50,000 feet) .
Compartments)

	

Option 03 Ch a racte r istics
Bandwidth and Rise Time (-SdB) - 50 ΜΗτ an d	User

	

Addressable Readaat -Up t σ 20 ch a r acters,
7 ns, deter mined by p lug- ίπ unit .

	

programmed by exte r nal resisto rs and switches .
ChopMode-The oscilloscope will c hop between

	

Ill-One yea r . Seepage 106 for Warranty-Plus
cha n nels at 25 kHz to 100 kHz, d epen d ing on plu g-ins

	

options.
and ope rating modes .



5Α48 50 MHz DUAL TRACE
AM PL I FIER

The 5A48 is a dual-trace, 50 MHz plug-in amplifier
with five ορ P. rating modes used in 5400-Ser ies
main frames . Th e 5Α48 featu res selectable [ τ igge r sυυ r ue
and CRT reado u t .

PLUG-INΑMPLIFIERΑΝD TIME BASE~

	

5A48

FOR 54ΟΟ-SERIE~

CHARACTERISTICS
Bandwidth andfe rime (-3 dB)- 50 MHz an d 7
η 5 at 5 mV [ ο 10 V1 d iv : Ζ5 ΜΙ 1 τ and 14 ns α [ 1 mV and 2
πιVΙdίν .
Deflection Factor αηdΑεευrαεy - !~ 3% α [ 5 mV to
10 Vl d iv .15 0C to 35'C ; 54% at 5 mV to 10 Vldiv , 0°C
to 50 6 C ; 5 5% at 1 mV and 2 ι1ιV1dίν .
Input RandC -1 Μ Ω , -24 pF-
ΙΗαχimυη; Input Voltage -dccou ρ led : 250 V (d c + peak
ac)- AC co up led : 500 V (dc + peak ac) .
500 V ρ -ρ .
Display Modes-CH1, CH 2, CH2 Invert, Ad d , Alt,
C h op .

CHARACTER ISTICS
114oriτnηtalSweepRate-0,1 μs to 0 .5 s/ d ίν ,
10 π sΙ div (Χ 10) .
SweepAccuracy -

Unmagnified Magnified
Time/Div

	

15"C to

	

0°C to

	

15`C to

	

0°C to
0 .5 as to

	

35'C

	

50°C

	

35'C

	

50'C
15/ d iv 3°Ι° 4°Ι° 4% 5 .5°Ιν
0 .1 μ 5 . 0 .2 μ 5,
2 5, arid 5 5ld iv 4°Ισ

	

5°Ι°

	

5°Ισ

	

6 .5%
Ext Horizontal Input -Dof Ι ec[ ίο rι Facto 1 : 50 0/div
3% . Inp u t R and C.1 Μ Ω , =24 p F . B andwidth . 2 MHz .

DELAYED SWEEP (5B42)
Diffeneλtial Time Measurement Accuracy -
51 % + 0.2% of f u ll scale from 11s to 0-5 s d elay time .
Jitter-50.05% of one di vision o f delayed sweep
se lecte d .
Multiplier Range- 0 .2 to 10 times t h e timeldiv
setting .
Trigger Sensitivity -

5Β4215Β40 HORIZONTAL TIME

	

Mainframe Frequency

	

Internal

	

External

BASE S

	

5400

	

DC to

	

0.4 diν "

	

60 mV - '
T h e 5Β 40/5Β42 Time Bases a re d esigned fo r use in

	

10 MHz

	

0 .4 d iv"

	

100 mV ''
5400-Se ries mainframes . Th ey featu re sweep rates from

	

5400

	

10 MHz

	

1 .0 div"

	

150 ιΤιV"
10 π s to 5 sldiv and CRT rea d out of t he sweep r ate to 60 MHz

	

1-0 div' 2	400 mV' 1
selected - Trigge r co up ling modes included are : ac, dc,

	

5100

	

DC to

	

0.4 div"

	

100 mV"
HF re j ect, and LF re j ect . T h e r e is even an exte r nal

	

2 MHz
ampl i fie r input fa r Χ -Υmeasu rements .The 51342 also

	

-' 5Β4ο only.

	

".5B42 only.
featu res d elaye d -sweep rates υρ to 10 nsldiv . T h e

	

Trigger Operating ΓΥ!αdοs-Auto, No r ιr 1, Single
d elayed sweep feature allows ve ry accu rate (--1 %) ti m ing

	

Sweep,
measureme nts to b e mad e.

	

Trigger Coupling -AC, DC, L F RFJ (Atten heΙηω 2 .5
kHz), HF REJ (Atten above 50 kHz) .
Ext.Trigger Level Range-±1.5 V (51340) and
±2.5 V (5Β42) .

To or d er, call your local Tektr onix Sales Oflice, o r call Talk's N ational M a rketing Center.
Tall fr ee . 1-800-478-2200, E xt . 99 .

High Performance
Am pli fier and Time
Bases

5Α48
"DC [σ 50 MHz Bandwidth
" 1 mV [σ 10 V1diν Sensitivity
. Αλλ α..ri Ι-λ λΙηλ"e

O RDERING INFORMATION

51148 Dual Trace Amplifier

	

$1,450
Ιπειυ de5 : Instru ction manual
(Ο 70-1450-00) . 1 year wa rr a n ty

51340151342
" Single Sweep
" 10 as to 5 s1div Sweep Rates
" Triggering to 50 MHz
" HFILF Reject Coupling
" Erternal Horizontal Amplifier
" Delayed Sweep (5Β42)

5042 Ουαl Time Base

	

$1,825
1 πε! υdas : I n st ru cti ο n m απυαΙ
{070-1447-00}, 1 yea r warranty
5 Θ 40 Single Time Bass

	

$1,030
1ncl ud es: Inst ruction manual
[070-1742- ΟΟ ), 1 year wa rr anty



t+
2 MHz MAINFRAME OSCILLOSCOPES

Low Cost
R ea l Time and
Storage M ainframes

" DC to 2MHzBandwidth
9 ΝυαlΧΥOperation

4 ingle- andDual-Beam
sistable-SΓorage
Mainframes

" Split-Screen Display
" High Speed Storage
(Option 03)

" Two Indenendent Verticals

ORDERING INFORMATIO N

5113Πt51132 MHz Sto r age
0scέ i1 ο sc ορα Ma ίπ f rαm P."
Ιηοιυ d ο s : Ιηδ t ιει ct ίοπ mαπυαΙ
(070-213 1 -01) .
5113

	

$5,055
R5113

	

$5,155
5111AI R5111A 2 MHz Storage
Oscilloscope Mainframe"
1ncludes : Instruction manual
(07 1J-3934- 00) .
511ΣΑ

	

$3,610
R5111Α

	

$3,710
5110ΑΠ{511&Α 2 MHz
G5c ίΙΙο sοορα Ma intrame"
Includes : lastfuction manual
f070 , 2137- α1 ι .
5110

	

$2,420
R5110

	

$2,520
"

	

'R' pre fix indiεa[α5
rackmoιun[ version .

INSTRUMENT OPTIONS
Opt 02- Pr otective Cove r
(5113/5111 Α15110 Α ) +$45
Op t, 03- Fast-W r ite CRT (5113) +$160
Opt. 03- Fast-W r ite C R T (5111Α )+$215
Opt, 07- Rea r Panel O u tpu ts

	

+=13δ
I N T ERN AT I O NAL POWER PLUG

OPTIONS
Opt Α1 - Α5-Available

	

HC
See page 106 for desc ri ption .
See page 106 for recommended
accessories.

PHYSICAL CHARACT E RISTICS
Ca binet Rαεκιηοπηt

Dimensions Min

	

in . Mini In .
Width

	

213 8 .4 483 19 .0
Heigh t 3 ο2 119 135 53
Depth

	

518 2 0- 4 483 1 9 . 0
we ι gtrt κ9 εα κο 1tι
Nat

	

10.4 23-0 10.9 24 .0
Sh i pp ing 145 320 195 435

102

5113 5111Α

5113
Th e 5113 Is α dual-beam, bistab le sto rage oscIllo-

scope featuring sp lit-screen sto rage . Sto r e d w riting
s p eed is at least 20 d iv/ms (200 div/ms with O ption 03) .
View tim es of one to le ιι hou rs a re possible-
T h e 5113 can d isplay two simultaneo u s eve nts, eith e r

single-sh ot or r e p etitive, against α common tim e base .

5111Α

The 5111A is α si rι gle-beam, split-sc r een, bistable-
sto rage oscilloscope . The 5111 Α extends meas ur ement
caμabi Ι i f y into a reas requiring retention of sing l e and
mult έt r ace displays for Ιοπg-term examination and/or
ph otogra ph y .
T he standar d 511 1A provi d es writing speeds [ ο

50 d iv/ms ; O ption 03 exte n d s t he wr iting spee d to
800 div/ΙΜ , su lla hι le fo r ca p tu r ing α single-s hut display
of α four-division 60 kHz sine wave .

5000-Series mainframes also come in low-prole (51Ι4'9 rackmouκts .

5110Α

CHARACTER ISTICS

VERTICAL SYSTEM (Left and Center
Compartments )
Bandwidth S Rise Time (4 ΟΒ) - 2 MHz & 175 ins .
Chop Μοd# - (5110/5111 A) : The vertical amplifier wi ΙΙ
chop between left and cente r pl u g-ins, and/or b etween
two or mo re channels . (5113) : T he left an d r ig h t ver tical
amplifiers are d edicated to t h e left and center cornpart-
m ents, res p ectively. Each vertical am p lifier will c h op
between two o r ma re channels in t h eir assoc [α led p lug-in
comp artm ents,
Alt Made - (5110/5111 A) : E ach am ρΙ I fie r p lug-in is
swept twice b efo re switching to the next . Fach channel of
α multi-trace amp lifier is swept once .

(5113) : Single-t race amp lifiers ar e swe p t f u ll time . Each
c h annel of α m ιι lti- I rate amplifier is swe pt once befo re
switching # ο th e next c h annel .

5170

	

HOR IZONTAL SYSTEM (Righ t Compa rtment)
The 5110 is α single- beam real t ime osci l loscope fea-

	

Fastest Sweep - 01 μs/ d iv ( κ 10)-
hiring α large 61/2-inc h d iagonal (1 .27 cm/div) CR T,

	

Χ-Υ Phase Shift - 51° from dc to I GO kHz .

To α r der, ca ΙΙ you r 1 ο c αΙ Te kt ronix 8α les Office, or call Te k's Να tίοπαΙ Marketing Center .
Toll free : 1-800-426-22110, Ext . 99 .

PLUG-1H5

	

CRTAND DISPLAY FEATURES
Tailo r yo υτ meas ur eme n t nee ds ωί t Ιι [lie αμρ r ορ r late

	

CRT - 8 χ10 d iv . non έ lluminated .
p lug-in un its #ο obtain α high-gain d ifferential d isplay

	

StaredWriting Speed - 5111A: ? 20 d iv/ms
(10 μV/ d iv), fou r-c hannel d iffere n tial display, or eight-

	

(Νο r ι i1 αΙ ) ail d 50 duo/rx15 ( Ε rih α r ιced)- 5113 : ? 20 d ίν/ r τι s.
c hannel d is p lay. You can also choose f rom single-trace

	

Opt. 03, Fast-WritΓog-SpeedCRT-- ? 200 d ίν/ms
o r du al-tr ace basic amplifier s and time-bases to su it th e

	

(Normal) and 800 div/ms ( E n h anced - 511 1A only),
s pecial needs of ind u st ry and education .

When using two amplifiers an d t h e 51312N in t h e dual-

	

Sgt. α i' Α0 .5 V/ απ~1
Sweep Sensitivity : 0 .5

V dical
sweep mode, t h e two sweeps a re slaved indiv id ιια IIy t π

	

ΤΤη s έ h ν ~1y:

	

.5 V/div ., 5~ μ Sensitivity : 0 .5

	

Jdiv ., Gate :Gα[~ :

the left and ri g h t am p lifie rs .

	

TTL level .

POWER REQUIREMENTS
Line Input - 90 Vac Ιυ 250 Vac ίπte rηαΙΙ y selecte d .
48 Hz to 440 Hz .
ΜαχPower Consιιmp tion - 110 ω.

ENVIRONMENTAL CHARACTERISTICS
Ambient Temperature - Ω perating : Ο°C [ο +50°C ;
Nonope r atirig . -40°C to +70°C .
Warranty - One Yea r . See page 106 for Warranty-Plus
Options .



5Α18Ν

5Α 75Ν

PLUGIN VERTICAL ΑMPLIEIERS liliM

5A18N
The 5Α18Ν is α two-channel amplifier that delive rs

bandwidth of do to 2 MHz at sensitivities to 1 mV/div . To
provide difference measurements υ 1 two signals in the
ADD mode, simply invert the Channel 2 signal . You can
select the internal t rigger sig nal f rom eithe r Channel 1 or
Channel 2 . Fo r d ιια l-t race Χ -Υ operation, just p lug the
amplifie r into the r ight p lug-in comp artment .

CHARACTER I`
Bandwidthand Rise rime (-30) -dc to 2 MHz
and 175 π s .
Deflection factor and Αεcσrαεy - 5 2% at 1 mV
[α 5 V/d ίν .
1ηραt R and C - 1 Μ Ω , -47 pF.

Maxirnam Input Voltage - 350 V (d c + p eak ac)-
Chop Rate - 25 kHz to 100 kHz depending upon
plug- ίπ combinations and number of channels displaye d .

5Α15 Ν
Α single-channel am p lifie r , the 5A1 5N p rovides

bandwidt h of do to 2 MHz at sensitivities to 1 mV/div .
Two 5A15Ns may be used in α mainf rame to p r ovi de
dual-channel ope r ation, or to provide 1 mV/div Χ Υ
ope ration if one of the amplifier s is inserted in the r ight
plug-in compartmen t .

CHARACTERISTICS
Bandwidth andRise rime (-3 dB) - d c to 2 MHz
and 175 π s .
Deflection Factor and Accuracy - s 2% at 1 mV
to 5 V/div .
Input R and C - 1 Μ Ω , =47 pF.
Μαχίηηal Input Voltage - 350 V (dc + ρ eak ac) .

5Α14Η
The 5Α14Ν is α four-channel amp lif ί e r t hat p rovi des 1

MHz ban dwidth and sensitivity to 1 ιηV/div . Each
channel may be displayed separately, o r the channels
may b e alte rnated or chopped in any combination .
Channel 1 provides the triggere d signal fo r t he u nit . In
additio n , you can combine two 5A1414s to pr ovi de eight-
channel ope ration ίπ any mainframe.

CHARACTERISTICS
Bandwidth and Rise Time (-3 dB) - do to 1 ΜΗτ
and 350 ns .
Defleεtioη Factor andAccuracy - ε 2% at 1 mV
to 5 V/div.
InputR and C -1 Μ Ω . =47 pF.
ΜαχίηυιmInput Voltage - 350 V (dc + p eak ac) .
Chop Rate - 25 kHz to 100 kHz depending upon plug-
in combinations and numbe r of channels d isplayed .

To order, call your local Tektronix Sales Office, or call Tek's N ational Marketing Center .
Toll Iree :1-800-426-2200, E xt. 99 .

Versat ile 5000-Series
Amp l i fie rs with One to
Four Channels
5Α18Ν
" DC to 2 MHz Βαηdωίdίh
" Inve ri and Add Modes
" 1 mV tσ 5 VΙdίν

ORDERING I NFORMATION

5Α 1 ΒΗ Two-Channel Amplifier

	

$975
Includes : InGtruction manual
(070-1137-00] .

5Α15Ν

" DC to 2 MHz Bandwidth
+ Υ mV Γο 5 VIdiv

5Α15 Η Single-Channel Amp lifier	$ 485
1nε ludes :

	

Instruction manual
1070-1116-00)-

5A14 N
DC to λ MHz Bandwidth

" Four Independent Channels
" Υ mVto 5 Vldiν

ORDER ING INFO RMATIO N

5λ 14 Η Four-Channel Amplifier

	

$1,950
1nclυ des : Instr uction manual
ς 0 7 0-1 22 9- 00 Ι .

1{Ι3



Wide Ra nge of Differen-
t ial Amplifiers Add Capa-
bility for Ult ra Low-Level
or Noisy Signa l Applica-
t i ons

5Α22Η
" DC to Ι MHz Bandwidth
α 10 ιιV to 5 V1diν
" 100,000.1 CMRR
*Selectable Bandwidth Limits
- Vαriah IR ΩC tΙfsel

O R D ER ING INFORMATIO N
5Α22Ν Differential Amp Ι Kier

	

$1,430
Includes . fnstfuctioa manual
ς070-1230 -00 1,

5Α21 Ν
" DC to 1 MHz Bandwidth
" 10 kHz Bandwidth Limίte r
" 50 μVto5 VIdiν
" 109,000: 1 CMRR
" Current-Probe Input

ORDERING I NF ORMATION

5A21 IN 0iffe rential Amp lifie r

	

$760
Incl ud es : Inst ruction mαπιιαΙ
(070-1139-01), Opt . 01- Ρδϋ21
ευrre πτ pro be .

5Α19 Ν
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0
DIFFERENTIAL AMPLIFIERS

4T.,NYA100

" DC to 2 MHz Bandwidth
" ΤmV to 20 VΙdίν
" 1000. Τ CMRR
" Variable DC Offset

ORDERING I N F ORMATION

5Α 1 9Ν Qiffe rent ial Am ρΙ itier

	

$575
Includ es: 1nst ruclion ττιαπυαΙ
ί 070-1328-00ι .

CHARACTE RISTICS
Bandwidth(-3 d8) - HF Point: 100 Hz to 1 MHz (9
ste p s) . LF Point : 0 .1 Hz to 10 kHz (6 ste p s) .
Deflection Factorand Accuracy - !z 3% al l 0 μV
[ ο 5 V/div .
Input Rand C - 1 Μq-47 p F .
ΜαΧiΜωm Input Voltage - 10 V {dc + pea k ac) f rom
10 fiV to 50 mV/d iv . 350 V (dc + pea k ac) from 0 .1 ν [ ο 5
V/div .
Comlon-Made Rejection Ratio - d c Couple d :
100,000 :1 at 10 μν to 100 μV/d iv (5 30 kHz) .
AC Coupled : 10,000 .1 α [ 10 μV [ ο 0.5 rnV/di ν (? 5 kHz) .
Signal and Offset Range -
Deflection Facto r

	

1ϋμV [ α 50 rrι V/d ίν

	

Π .1 mV to 5V/d ly
Common-Mode Range

	

t1oy

	

±35ϋ V
5Α22Ν

	

DC Offset Range

	

+ ϋ .5 [υ - 0 .5 ν

	

+ 50 to - 50 V

5Α2ΙΝ

5Α 19Ν

5Α22Ν
Th e 5Α22Ν is α

ve r satile d ifferential
amplifier featu r ing
selectab le bandw idt h
filter ing and do
offset .

5Α21 Ν C HA RA CTER ISTICS
Α do [ο 1 MHz

	

Bandwidthand Rise Time (-3 dBJ - d o to 1 ΜΗτ
d iffe rential amp lifie r , the

	

and 350 η5 . Bandwi d th limit :10 kHz-
WIN provi d es α

	

Deflection Factor andAccuracy - ε 2% at 50 μV
cu rren t-pr obe in pu t. Th e

	

[ο 5 V/div . Current probe : ε 3% at 0 .5 mA to 0 .5 Α div .
voltage mo de provides

	

Input H and C-1 Μ 92, . .=47 p F .sensit i vities to 50 μν/
div ; wit h t h e o p tional

	

Maximum Input Voltage - 10V (do + pea k ac) fr om
Ρ6021 cur rent pr o b e,

	

50 μV to 50 mV/div . 350 V (dc + peak ac) fr om 0 .1 V to 5
sensitivities range from

	

V/div .
0.5 mA to 0 .5 Α/div .

	

Comma-Made Rejection Ratio - d o coupled -
100, 000 :1 α[ 50 μV and 100 μV/d iv ( :s 30 kHz) . ac
Coupled : 10,000 .1 α [ 50 μν to 0 .5 π 1V/div (? 5 kΗτ) .

5Α19 Ν
Th e 5 Α 1 θΝ is α low-

cost d iffere ntial amplifie r
featu ring variable d o
offset . It o p erates in the
left or center comp art-
ment fo r Υ-Τ d isplays,
or in th e rig h t
curτι p a ri m ent fa r Χ- Υ
d isp lays .

CH A RACTERISTICS
Bandwidth and Rise Time (- 3 dB) - d o to 2 MHz
and 175 n3
Deflection Factorand Accuracy - < 2% α[ 1 mV
to 20 V/d iv .
Input R andC - 1 Μ Ω . =47 ρF .
Maximum Input Voltage - 350 V {dc + peak ac} .
Signaland Offset Range -
Deflection Factor	1 π1V to 200 no V/ d i v 500 mV to 20 V/d iv
Common-Mo de Range

	

±16V

	

+35 Π V_
DC Offset Range

	

ι 15 to -15

	

+350 to -35Ο V
Coηlmen-Mode Rejection Ratio -1000 :1 at 1 mV
to 200 mV/d iv (s10 kri τ) .100 :1 at 0 .5 V to 20 V/d iv .

To order, call your loca l Te k tronix Sales Office, o r call Tek 's National Ma rk eting Cente r.
Toll tree : 1-800-426-2200, E xt . 99 .



5Β12Ν

5Α2fi
The 5Α26 combines two i nd ependent d iffe rential

amp lifiers in one unit . It pr ovi d es 50 μVldiv sensitivity α [
1 MHz, hig h common-mode-rejection ratio, trigger-
sou rce selection and indep en d ent b an d width limits .

With two 5A26s . i t is possible to obse rve up to fo u r
differential channels .

PLUC-INDUAL DIFFERENTIAL
AMPLIFIERSAND TIME BASES

CHΑRA 11C5
Bandwidth andRise Time (-3 dff) - do to 1 MHz
and 350 π s . Βαη d ωί d[h limit 10 kH z .
Deflection FactorandAccuracy - 5 2% at 50 μV
to 5 Vl d iv .
Input Rand C- 1 Μ id, :=47 p F .
Maximum input Voltage - 10 V (d c + peak ac) from
50 μV to 50 rn Vldiv, 350 V (d c + p ea k ac) from 0 .1 ν to 5
Vldiv .
Common-Mode Releεtion Ratio - do coupled
100,000 :1 at 50 μV to 50 rn Vldiv ; 300 :1 α[ 0 .1 V to
5 Vl d iv (5 30 kHz) AC οουριe& 2α ,αοο1 at 50 [IV to 50
mVj div (? 5 kHz) .

CHARACTERISTICS
HORIZONTAL
SweepRates - 10 to 5 5/d Ιν.100 nsldi ν (Χ 10) :
Β Sweep : 0 .2 μs to 0 .5 s/div .
5ωeeρ Accuracy - < 3°Μ frorn 1 4s to 1 5/div. 5 4%
at 2 sand 5 sldiv . Αdd 1% for Χ10 mag . Β Sweep : s 3%
from 1 ts to 0 .1 s/div . ε 4% at 0 .2 ριs, 0 .5 μs, 0 .2 s, and
0 .5 sld έv .

DELAYED SWEEP (5812N)
Delay Time - Acc uracy . 5196 from1 1s 1 s/d 1 ν .
5 2% from 1 5 # α 5 sld iv . Multi p lie r range : 0 .2 # ο 10 .2
times t h e timeldiv setting .
Ditferentiα i Time Measurement

	

Accuracy -
5 1 % + 0.2% of full-scale f rom 1 μs to 0 .5 s d elay ti m e .
Jitter - 5 0.05% of one d ivision of t h e de layed sweep
selected .

TRIGGER SYSTEM
Trigger Sensitivity -

5Β10 Η15Β12 Η

	

1 MHz

	

2 MHz
The 5131 ON is an easy-to-use single time base . T h e

	

I n te rrι al

	

0 .4 αίν

	

ο. δ d iv

5Β 12Ν is α d ual time base t h at p rovides both delayed and

	

ΕχτοιπαΙ

	

900 mν

	

αοο m ν
dual swee p s . T h e dual swee p made enables two swee ps

	

TriggerOperatingModes - Αυtο , No rm, Single Sweep.
to be slaved in d ividually to th e left an d cente r compart-

	

Trigger Coupling - α c, dc .
ments . Both u nits also offe r left an d right so u rce

	

Ext Trigger Level Range - ±5 V .selection, auto and normal t r igge r mo des, plus singie
sweep . T h e exte r nal in pu t

	

amplifier provides eithe r

	

External Horizontal Input - Deflection Facto r and
50 mV of 0 .5 Vld i ν fo r Χ - Υ type measu r ements .

	

Accuracy : Η οi-

	

ο at 50 mV and 500mV/di
Bandwidth (-3dB ) - do [ υ 1 MHz .
InputRand C - 1 Μ Q, -70 p F .
Marimwm Input Voltage - 350 V (dc + pea k ac) .

Τα ord e r , call your local Tektr onix Soles Office, or call Te k 's National Mar keting Center.
Toll f ree : 1-800-426-22οο , Ext . 99 .

Dual Differential Am pli-
fier and 5100-Series
Time Bases

5Α26
" DC to λ MHzBandwidth
" 50 μV to 5 Vldiv Sensitivity
" 190,009.1λ CΜΑR
" CRT Readout (5400-Series)

ORD ER ING I NFOR MATION

5Α26 Dual Diffe rential Amplifier $1,600
Includes : Instr uction ma nual
(07ο-19α7-ο07.

5Β1 ΟΝl5ΒUΝ

" 106 ns to 5 s1div Sweep
Rates

" Alternate and Chορρ ed
ΠίsειΙ:?-

ORDER ING INFORMATION

51310Ν Sing ιe Time Base

	

$740
Inel tides Instruction manual
(070- 1141 -00) .
δΒ12Ν D ual Time Base

	

$1,560
Ιτιε 1υdes : Im3truction manual
(0 70-1141-00) .
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Accessories and O ptions
to Enhance Your 5000-
Series Inst ruments

Αρρlίεαlίοη Notes for α
:,'ariety ofMeasurements
Cameras for Wavelorm
Documentation

" Recommended Probes for All
Types ofApplications

" RecommendedAccessories
" Warranty-Plus Options
Reduce Your Cost of
Ownerst'i :,

ORDERING ΙΝ FΟΗΜΑΤΙΠΝ

RECOMMENDED CAMERAS
C-59 ΑΡ - H igh Perfor niαπεe
{5400 an d 5100-Se ries}

	

$1,560
C-53P - H igh Performance (5441
only)

	

$2,220
ε-7 Opt. 30 - Motorized, General
Purpose

	

$568
C-5C-General Purpose

	

$534
C-4 Opt, 02"'-Low-Cost

	

$430
RECOMMENDED CART

Χ213- Lab Instrυmen1 Cart
For bench models . Plug-in storage
available as Option 12

	

$560
OPTIONA L ACCESSORIES

Blank Plug-in Kit -Order
040-0818-03

	

$140
Blank Panel -Order
ΟΣ 6-0452-00

	

$.33
ΥΙοωiηg Ho"s-
(Standard}O rd e r 016-0154-00

	

$49
(F ο 10 ιττg) Or der 016-0260-00

	

$30
Protective Coverfar Bench
Ve rsion - Or d er 016-0544-00

	

$18
G ro υnd 1solatio η Monitor
A6901 $830
lsol α ! ίαπ Am plifier- Α6902 Θ

	

$2,070
For more information on
accessories see pages 383 to 443-
'~ L'4 shoWdb e used with

iliuminatedgratiruie on ly.
ACCELEROMETERS

ΤΑΚ500 - ModαΙΙ y Tuned
Hamm er Kit

	

$1,750
ΤΑΚ501 -General-Purpose Kit

	

$599
ΤΑΚ502 - Low-Mass

	

$450
ΤΑΚ509 - ΤηαχίαΙ Kit

	

$1,735
ΤΑΧ50 - High-Sensitivity Kit

	

$530
ΣΑΚ$-Ultra-Sensitive $650

For more information on acce lerometers
see p age 430.

Ι ' Ι

	

'

	

MODULAR OSCILLOSCOPE
ACCESSORIES AND OPTIONS

Title

	

Description

	

Order No .
1,Mcrprnt ιrg ιιι ec ιιαυί :αΙ m eas ιuremer?s

	

51"1!5; .422Ν15Α18Ν 1 1 α ils.1 ιιη?r n- ea5υrements ard stora ςc

	

t2-Α-3533- ίvri .,h tr- ο1ig-i ..- οsί ί loscopcs
5 ιmυΙΙαιιeουs display of t ωο ιnaependent

	

511 Τ/5Α14Ν/5Αl5 ΙΝ/5Αl8Ν Dual χ -Υ techniques.

	

52-ΑΧ -4 Σ 14
Χ-Υ signal pairs

	

eποίηe analysis .
S1"' . ιΙ t αηε .1m Χ-!' Υ-Τ 1 ι sρΙαys

	

6,111;`5Α14.ti ι5Α1^Ν,'5~!? Ρ1. χ-ν' Υ-` :echnioum

	

52-ΑΧ -411~
β . οmεdίε Ι αΟρΙ ί~? cr .

L ιιstam plug-in ideas for 5000-Ser ι cs scopes

	

Recommended starter fote for Customers considering

	

52-Α7(-3758

Α h lph resolution 60 Hz rotch f 1'cr

	

Cu r ι s τιιrtinn ρro .ect us πe α commercial m odule in our

	

52-ΑΧ -4031
pl ug-' η k ί :. Prc Cond ι tion5 sig ιι als 1ιy remnvi ηη 60 Hz hυm.

INTERNATIONALPOWER PLUG OPTIONS

Option Type

	

Description

	

Part Number

	

Probe

	

Attenu ation

	

Features
41 .Α'

	

L ηίνε rs α' Europe

	

220V, 50 Hz

	

(Π20-0859-Π01

	

Ρ6 Ι 01Π

	

1χ

	

Τ~ 34 MHz bαmωί df' ι
Opt . Α2 Uιl ί ied Kingdom

	

240V, 50 Ητ

	

ς020-08fi1- Οδ ]

	

Ρδ102Α

	

10Υ

	

Modular: ground-reference bdon
Opt. λ3 Πυ s Γ rα ίαr

	

24OV. 5Π Hz

	

ς02Γ-Π861 -00 ;)

	

Ρ50628

	

1 ΧΙΣ0Χ

	

Swilcl'able ; 9 ., υυ nd-reference button
ΟρΙ . Α4 North Amer ican

	

240V, 60 Hz

	

(020 08δ2-00}

	

Ρ6015

	

1000Χ

	

High voltage
Opt. Α5

	

Sw tzerla ιnd

	

22ΠV; 50 Η7

	

(020-0863-00)

	

Ρ6021

	

": irren'
Ρ6007

	

100χ

	

High voltage
Ρ6109

	

lox

	

Low Cost. f υΙΙ bandw[ dlh
Ρ6202Α

	

lox

	

FET (requi ¬es 1101Α power 5υρρΙ y)
Ρ6055Α

	

lox

	

ν'αr Men for high C MRR
Ρ6105Α

	

lox

	

Full baridwtdtfi
5ε? ρα ;] ας 4M-13.5'cr ad d ition α l ί cf0rrratic ὶ .

In addition Ι0 the υι' υ year

	

rodur :f warrant

	

the 'c ί 1 πω% η

	

optional warrant

	

acka e$ arc available-
Μ1 - Additional 2 years service and 2 calibrations

	

Μ6 - Additional 1 year service and 1 calibration
Μ2 - Additional 4 years service

	

Μ7-A dd itional 2 calibrations
Μ3 - Additional 4 years service and 4 calibralia ιns

	

MO-Additio τι al 4 calibrations
Μ4 - Αd[f ι [ ίυιιαΙ 2 years service and 4 ralibrations

	

Μ9- Additional 2 years service
!Ν5- Add itiona' 4 years scrvicc and 8 cariUraliol ιs

Mainframes Μ1 Μ2 Μ3 Μ4 Μ5 Μ6 Μ7 Μ8 Μ9
5441 $345 $485 $690 $480 $910 ' ι $110 $215 $245
5440 $325 $470 $650 5,5L$85.

	

$100 $200 $235
61 13

	

$265

	

$360

	

$530

	

$38δ

	

$725

	

''

	

$ 90

	

$180	$180
5111Α

	

$255

	

5340

	

$510

	

S375

	

$705

	

$ 90

	

$180

	

$170
5119

	

$205

	

$270

	

$405

	

$295

	

$560

	

$ 70

	

$140

	

$f35
Vertical Plug-ins
5A-18N

	

$1 15

	

$125

	

$230

	

$180

	

$340

	

$ 55

	

$110

	

$ 65
5,Α15Ν

	

5115

	

$160

	

$230	$1 135

	

$315

	

' ι

	

5 35

	

$ ~ο

	

$ 80
5ΑΝΝ

	

$175

	

$215

	

$350

	

$260

	

$490

	

"'

	

$ 70

	

$140

	

$110
5Α26

	

$155

	

52 ι70

	

,$330

	

S260

	

$485

	

$ 70

	

S140

	

$100
5Α22Ν

	

$175

	

$215

	

$350

	

$260	$490

	

$ 70

	

$140

	

$110
SΑ21Ν

	

$150

	

$180

	

$300

	

$230

	

S43C

	

$ 65

	

S125

	

$ 90
5Α19ΡΣ

	

$125

	

$160

	

$245

	

$180

	

$335

	

"'

	

$ 45

	

$ 90

	

$ 80
Time Base
Plug-ills
5892 S185 $230 S370 $280 5525
51340 $1,50 $180 $300 $230 $430
5β12Ν $175 321t $350 $27[} $5Πi
5 ί31ΠΝ $}20 $125 $240 $205 $375

" Cι + ιτ[υr! yoυΤ dυcυΙ safes

	

representative

APPLICATION NOTES

custom plug έπ project.

WARRANTY-PLUS PACKAGES

PROBES

S 70

	

$140

	

$115
S 65

	

$125

	

$ 90
5 70

	

$140

	

$110
$ 65

	

$125

	

$ 65

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center .
Toll free : 1-800-426-2200, E xt . 49 .



2400 SERIES OSCILLOSCOPES
The Te kt ronix 2400-Se ries Poaa h le 0sci Ι 105ε O P e5

re p reset] t t h e ιrιπ st widely used

	

and acce pte d Ιίπ e in th e
industr y :
" the 2440 features the h ig h est sample rate available in

α portable sco pe .
" The 24618 " Β rightEye" offe r s u nsur p assed writing

rate for the ultimate in fast event capture,
" Th e 2465Β sets [lie standa rd against whic h ot h er

gene r al- purpose p orta b le scopes a r e measured .
All 2400-Ser ies Oscillosco p es offe r convenient an d

easy automatic setup and measu rements, α b r oad ιαr ι ge
of fu nctionality, and the d ept h of performance th at set t he
standar d s far high- performance p o r table scopes .

PORTABLEANALOG AND DIGITALC Ι
OSCILLOSCOPES

Full p rogrammability t hr oug h the IEEE 488 .1 inte r face
bus (G ΡΙΒ ) is a vailable, an d meas u rem ent resu l ts can be
communicated ove r t h e b us tram bot h d igital and analog
sco pe models . 1 π addition, wavefnrms ca n be transmitte d
i r o ι n t h e digital oscil losco pes [ο α compute r o r d i rectly to
α printer or plotte r .

Fa r specialized need s in app lications inclu d ing d igital
design and tro u bles h ooting . video wa veform meas u re-
m ents, benchtop automated testing, remote-site
monitoring, an d telecommunications testi n g, α seleo[ ίοπ
of o ptions and software is available to extend inst rument
capabilities.

t h e 2402 TakMatel m lnstr ιιment Extcnsion ex pan d s
2400-Se r ies digitizing osci l losco pes cap abilities for
wavefo rm storage, anaiysis, and pass/fail testing,

fo or d er, call your local Te ktronix Sales Office, o r call Tek's Nationa l M a rk eting Cente r .
Toll tree : 1-800-426-2240, Ext. 99 .

Contents
4-CHANNEL ANALOG
OSCILLOSCOPES

2467Β 400 MHz, "8right E ye"
H ig h Wr iting S pee d . . . . . . . . . . . . . . . . . . .108
2465BDV 400 MHz,
full-Featured . . . . . . . . . . . . . . . . . . . . . . . . . . . . .111
2465ΒDΜ 400 MHz,
M ulti- Fur ι ction . . . . . . . . . . . . . . . . . . . . . . . . . .111
2465ΒCΤ 400 MHz,
Precision Timing . . .. . . . . . . . . . . . . . . . . . .111
2465 Β 400 MHz,
Auto-Meas u ring . . . . . . . . . .. . . . . .110,143
2455 Β 254 MHz,
Auto-Measuring . . . . . . . . . . . . . . . . . . . . . . . .110
2445 Β 150 MHz,
Auto-Measuring . . . . . . . . . . . . . . . .110,143

AUTOMATED DIGITI ZING
OSCILLOSCOPES

2440 500 MS/s . 300 MHz . . . . . . .. .115
2440Μ Mate1CII L . . . . . . . . . . . . . . . . . . . . 115
2432Α 250 MSJS,
300 MHz . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .115
2432Μ M ate/ClI L . . . . . . . . . . . . . . . . . . . . . .115
2431 L New 250 MS/s,
300 MHz . . . . . . . . . . . . . . . . . . . . . . . . . . _ . . . . . . . 115
2430Α 100 MS/s,
150 MHz . . . . . . . . . . . . . . . . . . . . . . . . .115,143
2430Μ Mate/0111- . . . . . . . . . . . . . . 115, 143

OSCILLOSCOPE
P ERFORMANCE EXTENSIONS

2402 TekMatelm Inst ru ment
Extension . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 120
Optional Oscilloscope
Accesso r ies . . . . . . . . ., . . . . . . . . . . . . . . . . . . . . .122

107



h e 2467Β Shows
Fast, Rand om Events

in Normal Room Light .
* Highlights intermittent
Glitches Instantly

" Brightly Displays Single
Lines of Video Wavelorms

" 4 εmlns Visible Writing
Speed

" 400-ΜΝΣ Bandwidth, Single .
Shot and Repetitive

& Automatic Push-Button Setup
andMeasurements

" 4 Channels
" Lightweight and Rugged

APPL ICATIONS
" Digital Circuit

Τrαυ6lαshσο tίηρ

" Laser and Radar Pulses
" Video Equ ipm en t Design
" Disk Drive Tasting
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ΙΙGΗWRITING - SPEED ΒRΙGΗΤΕΥΕ TM OSCILLOSCOPE

24678 400-ΜΙ Ζ OSCI LL OSCO PE

	

AUTOMATIC SETUPS AND PUSH-BUTTON

Α VISIBLE DIFFERENCE
Th e 24678 instantly d έ s ρ 1 αys signals th at othe r analog

sco p es can't s h ow and d igi Γ al scopes speed minutes (o r
h ou rs) waiting to captu re . T h e visible wr iting speed of t h e
2467 Β allows Users to see sing le-shot t races from lase rs
and ESD (elect r o-static disc ha rge) pulses . Rand om noise
and inf req uent o r interm ittent faults are cl ea r ly visible
wit h in repetitive signals .

L ow repetition- rate signals, such as α line of raste r-
sca n video, a re easy to see wi[hουΙ α viewi n g hood on t he
2467 Β .

The
fast upd ate rate i n h e rent in analog osc έ llo-

scopes allows you to see r6αΙ -tinre c h a n ges ίπ your
wavefarms . allowing yo u to make c i rc u it adjustments and
g ίνίη g

	

you con f έdence t h at c r it έ cαΙ events are cons istentIy
captured and d is p laye d , even if t h ey ηr cur inlernlittently .

τεWS EXCLUSIVE MICRO-CHANNEL PLATE
(MCP) CRT
Th is uni q u e r rf am plifies t he intensity of infr eq uent

signals wh ile Ι imitίng th e intensity of h ig h - re p etition rate
signals . You can see everyth ing th at ha p pens in yo u r
ci rc u itry, w h eth e r it occ ur s once or r epetitively . The
2467 Β disp lays glitch es th at remain invisi b le on analog
scopes with conventional crts. Digital oscilloscopes may
fail to discover these inf req uent t ransients it th ey ar e
buried wit h in α re petitive signal . B ei ng ab le to sea
unexpected faults makes the cr ί I ical difference ίπ
tro u bles h ooting .

T h e 2467 Β combines with th e DCS02 Digitizing
Camera System . T h e res u lt is α 400 MHz single-shot
waveform d ig έ t ίτ ing system with υρ to 10 p s/ραίπΙ
d igiti7ing .

To o r de r, call yo ur local Tektronix Sales Office, or call Tek 's N ational Mar keting Cente r .
Toll free : 1-800-42Θ -2200, E xt . 99 .

MEASU REMENTS
You can meas u re riset ί me, fαΙΙ t ί nie, f requency, pu lse

width, voltage, an d time interval Α to Β at the p u s h of α
b υUοπ . Auto Setup is anothe r tim e-saving featu re of the
24676 . Attac h up to four pro b es to your signal points,
p ress AUTO SETUP, and wi thin seconds t h e sco p e
ρ rese r ι is α stable, au tomatica ΙΙ y-tr ί ggere d , scaled, and
p ositioned d isp l ay of your wavefo rms . F ast and easy Ι

WHAT IS VISIBLE WRITING SPEED ?
Wr iting speed has tra d itiorια 1ly been α meas u re of

c rt pe rformance . T he usual specification was
photographic writing speed, representing t h e point at
wh ic h p h os ph or luminance is adeq u ate to recor d α
wavefo rm ει s έη g α camera and hi g h -speed fίlm-but
sti l l invisible to the eye . T h e 246 713 specifies α
visible ωαΙίιιg speed100 times faster than any other
pogable oscilloscopes . Its C RT em its eno u g h light at
4 cm/ιι s for t h e eye to d iscer n in nor mal room light
without α viewing hoo d .



F I N DING FAULTS WITH THE 24678
The 2467Β is an effective tool fo r d igital desig n and

test engi n ee rs and α perfect companion fo r logic
analyzers in troubleshooting α d igital system . 1he
2467 Β 's hig h wr iting r ate MC P display immediately
shows fau l ts ca use d by async hrono u s noise, crosstal k ,
b u s co ntention, marginal timing, and n ι etastabilit γ.

Ί 3τε metastab ility in thisflip)1νρ occu rs only
once in α mill ion normal cycles, yet it is clea rly
visible due to the 2467R's high visible writ ing
speed.

MEASURE TO THE LIMITS
Because the 2467B shows every signal, you can see
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1t lo τι.je r s υ ., ρρη sjιpcds, νίewingρ in dividτεα 2 2 ίιτε s
ofα video signal is difficult with conventional
crts . ThisMCP Crt dάsήΙays the line brightly ,
even with its intensity control set to α low level.

HIGH WRITING - SPEED 01S'C1LL01'S'C0PE'

SCAN THE LINES IN Α VIDEO SIGNAL
Th e Vi d eo Wavefo rm Measurement System can be

adde d to t h e 2467Β [ο c reate an ideal match fo r quality-
sensitive environments, incl u ding video d esign, πια r τυ fαc-
tu r ing, service, b r oa d cast, and high-resol u tion raste r -
scan applications . T h e combination of fast visible wr iting
speed and 2400-Se r ies h ig h p erto rnι a ιιce ορ h ιΤιί 7es t h is
ίιι s ε r υ nieυt for showing t h e signal details f r om video sys-
tems of any p rotocol . Any Ιίπe πυιτιb8 ι can be selected
f r υ r τι F ield 1, F ield 2, o r Field 1

	

alternating with F iel d 2,
and its t race easily viewed in room lig h t .

ΤΤαe 2467B and Ί'ekDCS02 Digit izing
Camera Sywtemcombine to giveyou 400 MHz
single-shot capability alongwith υρ to 10 ps/
point digitizing. See

	

Page 172.

In this d isp lay, the data transition (upper trace)
occasionallycoincid es with the rising edge ofthe
clock (lower trace), violating the timing
margin . Also note the infrequent change in clock
pulse width .

See Pages .113-114 fo r sperτhrat ions and ordering
information,

To o rde r, call you r local Tekt ronix Sales Office, or call Ta k's N ational Ma rketing Cartier .
Toll free : 1-800-426-2200, Ext. 99 . 109



Τ he H ighest
Perfo rmance and

Automation Availa ble in
Portable Analog Scopes .
" 400-Μ& Bandwidth (24δ58)
" 500-ρsΙdίν Time Base
;?4β58f
.4 υtοmαtίεPush -ΘυfΓοπ Setup
ηnd Measuremen ts

" 4 Chann els
+ 5Α VE, RECALL, and
SEOUENCE ofSetups

" Lίghtweighl and Rugged
" Curso r Measurements
" 1% Timing Accuracy
" Familiar and Easy to Use

' Μ '

	

1 150 TO 400ΜΙΙzΑUΤΟΜΕΑSURΙΝG2445B OSCILLOSCOPES

24fi5Β/2445Β 400 AND

	

virt ually any signal . 0 π -screen read o u t of th e t rigger level
150 MHz OSCI LLOSCO PES

	

voltage saves time and eliminates tr ial-and-eri u r
frustration- Pressing the ΙΝΙΤ@50% button automatically

CONVENIENCE, FAM ILIAR ITY, AN D

	

sets the t r igge r level to th e 50% voltage oil your signal,
STAN DAR D-SETTING PERFORMANCE

	

further inc reasi rι g ease and r eliability of t r iggering .
Th e 2465 Β and 244513 gene ral- p urpose oscillosco p e

	

INSTANT ACCESS TO COMPLEX SETUPSmodels, α se r ies of o ptions d esigned [ο extend t hei r

	

Far closer exam ination of yo ur signals and fo rmeasurement ca pabilities, and t hr ee specially-configυ red

	

sp ecialized set up s s u ch as those incorporating thepac kages com bine convenience and familia rity with

	

exten ded rτιeasu rem ent ορ t ίοηs-man ually sell 1 η g f r ont-leading-edge performance . These instr u ments b r ing

	

pane Ι co nt ro Ι s έ s still necessary . ΒυΙ now you need setp r o ven reliability and e f ficiency [ ο you r design lab, pro-

	

ther τι only once . Non-volatile memory fo r 30 setu psductionltest line, or fiel d se rvice site .

	

stores al I front-pane 1 infο rmali οιι , including intensity,
4100-ΜΗ i band width, sweep sp ee d to 500 p sldiv (250

	

curso r locations, and contr ol settings for t h e measure-MHz and 1 nsldiv fo r 2455B, 150 MHz and 1 nsld iv for

	

meat options. And eac h setup can be labele d with α24458), and 1 Ψο ti m ing acc uracy otter t he p erfo rman ce

	

descr i p tive name . Prototype ve r ification can b e
need ed t0 d isplay with h ig h fidelity the wi d e range of

	

accomplished quickly wit h out manual contr ol adj ust-signals encountered in b oth general-p urpose and

	

ments. F ί e Ιd ser vice ρ r oce d υ r es

	

are execute d	morespecial [zed applications . Th e fast update rate in herent in

	

effectiv ely in less time ίΙιι Dιιι g" ί 1ι e use of sto re d set u p sα r ιαΙο g oscillosco p es al lows you ! ο see real-time

	

for common tests and ηι cα s υ 'em ε nts.
c h anges in your wavefo r ms, allowing you to make circ u it
ad ju stments and giving you confi d ence that c r itical
events are consiste n tly capt u r ed and d isplayed .

AUTOMATIC SETUPS AN D PUSH-BUTTON
MEASUREMENTS
You can meas u re risetime, fallti me, fre q uency, pulse

w id th , voltage, and Ιίιτι e interval Α to Β at t h e p ush of α
button. Auto Setup is anothe r time-saving feat ur e of t h e
24fi5B124558J2445R . Attach up to fo ur p r o b es to you r
signal points, p ress AUTO SETUP, and wit h in seconds
the scope ρ r esenIs α stable, αυ tometical Ι y-t r iggered,
scaled, and ρ ositi οne d d ί s ρΙαγ of yo ur wavefornis

	

The
quic kest way to get your job done .

ADVANCED, EASY-TO-USE TRIGGERIN G
2400-Se r ies scopes can tr igge r f r om any one of th e

four input c h annels, o r on up [ο fou r asynchronous

	

Channel-to-Channel Time is the must versatile
signals . f e k 's A u tol-evel T r igge r kee ps your sco p e t r ig

	

ofthe ρτΜsh -ότιttο n, measurements . Start αηd stop
gered even as the input signals c hange . T r igge r signal

	

events can be set in % or in volts-on rising or
conditioning choices inclu d e d c, ac, LF Re j ect, HF Re ject,

	

falling edges ofCH1 andCH2.
and Noise Rej ect, ensu r ing the ab ility to tr igger stably on

To α rd e r, ca ΙΙ

	

your Ιο c αΙ Tektronix Sales Off ί ce, σ r ca ΙΙ Te k 's ΝαtΙοπαί Mark et Ιng Cants r.
Toll free : 1-860-426-2200, Ext. 99 .



AUTOMATIC SEQUENCES WITHOUT AN
EXTERNAL CONTRO LLER

2.400-Series osci l losco pes offer buiit-in se q ue n cing
ca p ab ilities fo r build ίιι g and ru nni n g sem i-automated
tests . Systematic ve r ification pr ocedu res fo r d esign engi-
neer i ng, ρ r od υ cti οη test, or fiel d se rvice can be d evei ο ped
with outw r iting α single line of code . To sequence
th roug h up to 30 setups, p ress t h e STEP button once fa r
eac h step, o r plug α foot switc h into th e rea r- ραιη el jac k
fa r hands-free ope ration . Seven-c haracter labels for eac h
setup can act as test titles or operator prompts.

Ι50 ΤΟ 400ΜΜΑUΤΟΜΕΑSURΙΝc

	

~ ~ ; ι

	

, 9 ; ι
OSCILLOSCOPE,

PRODUCT CONFIGURATION GUIDE

ι
Adju stable de lay increases accuracy. Αfront-
panel knob adjusts th e ΓΗ2 de lay to exactly
m. αtck tke CHI delayfrom the probe tip.

SPECIAL PACKAGES PROVID E Α

	

2465ΒοΜ MULTIFUNCTION SCOPE

BROAD RANGE OF FUNCTIONS.

	

T he 2465BOM Mu Γ tifunctiσ i r Scoi ι e in rl ιι des α GPI B-

T h ese models include mu lti-inst rum e nt capabilities

	

controllable d igital ι rιιι ltimeter in add ition to th e CTT/WR

wh ile redu ci n g rac k o r bench s p ace, equipment cost, and

	

and GPIB. . Its applications as α self-co n taine d , multi-

programming c οπιρΙ eχιί y . As pr econfig ured pac kages,

	

p urp ose i n st rument extend into governmentlmilita ry elec-

ίhey offe r significant savi n gs over t h e cost of combining

	

t rnnics, avionics . d epot se rvice, and ATE .

indivi du al o p tions . Arι y of these t h ree p ac kages make α

	

24B500V FU LL-FEATURED OSCILLOSCOPE
good ch oice for yo u r system , as al Ι include the G Ρ IR

	

For even mo re varied ap plica h il ίty, i11e 2465Β~V Fυ l!-
inte rface and t h e exte ιιde d Cn ιιιntecTimer/T r igge rntecTimer/T r igge r {CTΤ)J
ιτι eαs ιι reΜ eτιts .

	

Featured Oscil loscope ad ds Video Wavef ο r ni Meas ure-
ment ca p abi Ιί ty α 5 well α5 pr oviding GΡ 1 Β , CTTIWR , and

2465BCT PRECISION TIMING SCOPE

	

)MM. It is especially suited to t h e design, manufactu r e,

T h e 2465BC T Precision Timing Scope, wh ic h incl u d es

	

and service of faster-scan devices and high-resolution

t h e CiΤ/Wo r d Recognize r and GPIB , is i d eal fo r ma k ing

	

video eq uipm ent .

t h e p r eε isc timing measu r ements nee d ed for οοιτ1mιιηί c α-
tions, office, arid c υιηριι ler- r elated e qu ipment, o r in
mirmpτocessor-cont r olled systems .

Standar d Mod els

	

Preconfigu r ed S p ecial Packages
F eat u r es

	

24658 2455Β 24456 2455ΒΟΥ 2465ΒΟΜ 2465BCT
Ban dwidth	400MHz

	

250MHz

	

150 MHz

	

400 MHz

	

400 MHz

	

400 ΜΗε
Grsnerα l Purp ose
interface Bu s

	

Opt 10

	

Opt 10

	

Opt 10

	

Included

	

Incl υded

	

included
Counte rlTimerΓT rigge r
Wa rd Recogniτer

	

Opt 09

	

Opt 09

	

opt 09

	

Included

	

Included

	

Include d
Digital Multim ete r	Opt01

	

Opt 01

	

Opt 01

	

Included

	

kicluded
V i deo
Measurement Systenι

	

Opt 05

	

Opt 05

	

opt 05

	

Inriude d	-
Two addit ί onal pro b es

	

O p t 22

	

Opt 22

	

) ρ122

	

Included

	

Incl u de d	Incl ιι ded
Rackmount

	

Opt 1111"

	

Ορi 1R , '

	

Opt 1 R

	

Ορ12 R	Opt 2R

	

0μt1 R
P r obe Power

	

Opt 11

	

Opt 11

	

-

	

-

	

-

	

-
Wa rranty

	

3 years, ραrts arid la b o r	3 years, pa rts and la b or

Spe6(y Opt 2R if Ωη t ΠΙ Γ1) ιΥΙ,19) is ordered.

To orde r, ca ΙΙ yo ur loca l Tektronix So Ι as 0ttice, o r ca ΙΙ Tek 's Ηα ll οποΙ Ma rk eting Cente r .
ΤσΙΙ free : 1-800-426-2200, Ext. 99 .

ORDERING INFORMATION

See page 114 fo r or d ering info rm atι u r ι .

2465 ΒDVI
2465BDIY112465 BCT



OPTIONS FOR THE2467B, 2465Β,
24553AND 2445Β

DIGITAL MULTIMETER
(OPT 01)

" 4.5 Digit Aυtorangίng DΜΜ
" Γrue RMS ac Volts from

ΡΟ HZ to 100 kHz
" True RMS ac Current from
20Hztο 10 kHz

" "9 ιιV Resolution an dc Volts
Continuity Boaper

" Tamperalure Probe -62° C
to *239, C

VIDEO WAVEFORM
MEASUREMENT SYSTEM

(OPT 00)
" Selectable Triggering on Any
Line within α Field with Line-
Number Readout

" Selectable System-Α! and
Nonsystem-M protocols

" Compatible with Composite
Video Having 13.1 to 77 kHz
Line Rates (50/60 Hz)

" TVBlanking-Level Clamp
(Back-Porch)

" Op timized Vertical Response
Comparable to High-
Performance TV Weveform
Monitors

COUNTERITIMERϊTRIGGER
AND WORD RECOG NIZER

(OPT 09)
" Crystal-Controlled Time Base
+ 0.001% Accuracy
" Count up to 9,999,999 Events
" Gelay-hy-Events Triggering
*Boolean Logic triggering an
Digital andAnalog Signals

" λ 7-Βίt Word Recogniτer
Probe

G ΡΙΒ INTERFACE
(OPT 10)

" Remote Control ofFront
Pang/

" Device Address, Talk/Listen,
and Message Terminator
Selectable at Front Panel

" compatible with all Other
24678124658124458 Options

" User-Generated SR4s to
Controller During Prog ram

" ROS Control. Optional Enable
or Disable α 1 SRQ Reporting

DIGITAL MULTIMETER (OPT 01)

	

be applied to α va r iety of 71-compa[ ί ble log i c families .
Th e Integral, fully programmable autu ranging DMM

	

Operab le to 20 MHz with an external cloc k , and 10 MHz
ave r ages and smoothes DC and AC ( RΜG) volts and

	

without, t he WR allows triggering eit her swee p on word
cu r rent, d Βm, dΒν , resistance, a n d tempe r at ur e

	

occurre n ces to meas ure f req uency and pe r iod of war d s, or
measu rements fo r crt d is p lay or GPI B t ransm ission . You

	

to delay th e Α of Β sweep by α seleclable numb er of
can set α refer ence function to com p are deviations from α

	

war d s .
norm and d isplay minim ειm and maximum values .

	

The CTT is available without Wo rd Recognizer α5
The audible cu ntin υί ty c h ec k is espec ίαΙ ly ιιsefυΙ ίπ

	

Opt 06 . Word Recognize r capab ίΙίty caππο t be ad ded to
tr o u bles hooting . C ί r c u it hoa r d hot s pots can be q uic k ly

	

Opt 06 later ; it mu st be included α ! purchase.
located ωί th th e temperatu re probe, whic h registe r s tom -

	

External Clock (Op t 1 Ε , available only with
p er atu r e var iations wit h α resolution of 0.1 ° C . G P I B

	

Opt 09 o r Opt Οδ .)
ρ r ο g r ammab ΊΙίty exteηd 5 measu rements, ρ r οm ρΙίπg, arid

	

The Εxte rr ι al Freq u ency R efe rence option offers
calibration Into syste rτι app Ιί c αt ίοπs .

	

frequency measu rements with eight- d ί git resolution .
Acc u racy is e q ual to th e external reference o r one. count in

VIDEO WAVEFORM MEAS UREMENT

	

the least-s ί gnif ίcant digit of the eight- d igit readout,
SYSTEM (OPT 05)

	

whic h ever is g reate r .
Option 05 extends t h e 2467812465Β/2445Β's

	

Option 1E automatically accepts any of the following
versati lity to meet t h e ch αΙ lenges ίη broad cast and

	

cable

	

frequencies α5 t h e exte rnal refe rence:
to lev ί siοη , g ra ph ί cs d ί s ρ Iays,

	

and raste r-scan systems .

	

1 .000000 MHz
With CRT readout of the li ne numbe r and field selected

	

3.579545 MHz (color burst)
fo r tr ίgger ί ng, αη operato r	knowsexactly wh at t he d ί s ρΙα y

	

4.433185 MHz
rep r ese nts . Any Ιίπ e can b e selected from F iel d 1, F iel d 2 ;

	

5.(100040 MHz
or F ield 1 alter nating with Fiel d 2 . Οι al Ι li n es ίπ balh	10 .000000 MHz
fiel d s ran be s u pe r imposed .

The bac k-porch clamp loc k s t h e video blac k level to α
fixed point, so t h e disp lay is sta b le and clean, even when
th e comp osite video contains low-frequency hum or the
ave r age p ict ur e level ch anges wit h ac coupling .
Option 05 deli v e r s excellent ste p r es p onse and over dr ive
recovery, an d cont r ols are p rovide d for α wide var iety of
system μ r otucο ls .

ANALOG OSCILLOSCOPES
Tekt ronix software developme nt packages provide an

environment [ ο q uic k ly arid easily gener ate au tomated a nd
semiauto mated tests f of you r G ΡΙΒ -eq u ipp e d ίη s[ramen ί s .

24453 high-fidelity display ofLine 75, Field 2

	

ΕΖ -TekTM2400 PC ί s α basic test p rocedure generato r
ofanNTSC sigma Ι with the tPleιisinη blanking

	

spec if ί 0 to 2400 Ser ί es αηα 1 ο g scopes. Other compati b le
lev e l clamp (TVC) engaged. The cursor readout

	

software packages a re d escr i b ed in th e "Test and
of40% is interpreted as 40 IRF with

	

Measu r em ent Software" sect ίοη of th ί s cata Ι ng,
appropriate

	

adjustment of the verticαΙgain.

	

pages 342-358 .

GΡΙ8 INTERFACE (OPT 10)
T h e G ΡΙΒ inte rface, α talker/listener, provides remote

prog ramma b i! ί ! γ for you r sco pe and all its o ptions .
Contents of set u p memory can be transfe rr ed betwee n
2467$/24658/24453 υ nits ωί[h ουΙ αη external cont rolle r,
o r α host controller can he used to assist in performing α
se r ies of chec k s

	

and measu r ements . Fr o nt- ραη e! set έ ings
can be remotely set or changed, and th e res u l ts of
measurements cc mm υηΊ cate d bac k ove r the b u s to α
compu te r .

The G ΒΙΡ message st ru ctu r e of t he 240ΠΒ-Series
conforms to Te k tronix Standard Codes an d Formats,
ensur ing t hat all G P I B messages are "human-readable"
and coπαί ste πΙ ίπ to r ιη at . The ab ίΙ ity to select message
te r mination ch a r acte rs αΙίοω s sco p e use w ith most types
of controllers .

SO FTWARE FOR 2400-SER IES

COUNTER/TIMER/TRIGGER AND

	

ΕΙ-ΤΕΚ 2400 PC

WORD RΕCOG NIΙΣR (OPT 09

	

E7-Tek 2400 PC is α lest p r ocedu r e gene rato r for t h e
(

	

)

	

non-programmer wh o wants to concent rate an measure-
Designed to o ρtimwe [lie 2400 Se r ies fo r α range of

	

inents, εαt h e τ Ι l ιαη lea rning α p r og ramm ing language . It
d igital applications, t he 07 app lies time Interval

	

provides α foundation upon wh ic h to develop procedures
α ve rag ίη g to precise [ίπι e and f requency meas urements

	

for Ταkt r αττίχ 2400-Se r ί es

	

analog Ο sc ίΙΙ oscopes and th e
with up to 10 parts-per-million acc uracy .

	

Tek t r onix PEP controllers (or othe r IBM PC-cοmμα l ί ble
The unique Boolean t r igge r lets you combine any two

	

controlle rs) . ΕΖ -Tek 2400 PC software also sends
c h annels using eith e r AND o r OR, allowing isolation of

	

command s to IEEE Standard 488 (G ΡΙΒ ) s ίίm ιιΙυ s instru -
c υΙτιρΙαχ events . T h e 17-bit pa rallel Word Recognize r can

	

ments, such as t h e Tektr onix F G 50 10 Fu nctio n Gene r ator
an d t h e CG 5010 Calibration Generator-

To a rdor, call your local Tektr onix Sales Office, or call Tek 's National Ma rk eting cente r .
Toll free : 1-800-428-2200, E xt . 99 .



CHARACΤΕR1STICS FOR THE2467Β

	

r
2465Β, 2455ΒAND 2445~ EMU=

CHARACTERISTICS

	

Rise Time, Fall Time - 5% + 3 ire (for
C h aracte ristics a re common [ο th e 246713, 2465Β , 245513,

	

transition times X10 π 5) . T h ese rise and fall times are
2445B απ d 2465Β Sp ecial Pac kages except where ίη d ί -

	

based on measu rements o f 20% and 80% extrapo l ate d to
rated . F o r comp lete s p ecifications, refer to pr o d uct d ata

	

10% an d 9Ω% . P ulse ove rs hoot, undershoot ε 5% of pk-
shee f s available from Υοιι r local Te k t r onix sales office or

	

pk sig n al ,
the Te k N ational Marketέη g Center -toll-tree :

	

Time Α -Β (between two vo ltages)-0.9% + 3 πs
1-800-42δ-2200, Ext . 99 .

	

(+0.5 π s if measu r ing f rom CH 1 to CH 2)+5% of sta r t
eve nt and 5% of stop e vent t ra nsition times . V oltages

VERTICAL SYSTEM

	

must not be with in 10% of eithe r peak .
Deflection Factor- 2 mV/d iv to 5 V/d iv, ccη t ίπυυυs1y

	

Time Α -Β (from % to %) - 0 .976 (+ 3 rι s i f measuring
va r iab le between V/ d iv setti n gs (CH 1 and CH 2);100

	

from CH1 [ ο CH?) +5% of sta rt event and 5% of stop
ι r ιV/d iv and 500 rnV/d έν (C H 3 and CH 4)

	

event transition times .
Deflection Factor Basic Accuracy-t2"k

	

Pulse Width- 0.9% + 1 ns (t r ansition times ε 10% of
(measu red at any V/div setti ng w it h α 4- to 5- d ίν signal,

	

measure d interval)car ι tered on scr een ; CN 1

	

and CH 2) ; ±10% (CH 3 and
CH 4) .

	

TIMING Α
Bandwidth Limit-20 MHz

	

Met hod

	

Accuracy

AC-Coupled Lowerή#dΒ Point-1α Hz o r less .

	

Π Sweep

	

ι (0.7% of time inte rval

Input Coupling end Μαχ Voltage- (1 ΜΩ ) ac,

	

+ 0.6% of f υιι scale)

dc, GΝ D ; Max inp u t voltage : 400 V ( d c + p ea k αε )(50Ω ) ;

	

-,%Τ υαίπ g c urso rs

	

ι (0.5% of [ ίηι e ίιι [erval
+ 0 .3% of full scale)

Max input voltage 5 V HMS
input Β and C-1 ΜΩ an d 15 pF o r SKI (nominal)

	

AT us ίπ g sweep delay

	

±(0.3% πf tim e, ίιι terναΙ

Channel Isolation -7100 :1 at 100 ΜΗτ , ? 50 :1 at

	

+ 0.1 % of fu l Ι scale) + 200 ρα

nominal bandwi d t h CH 1, CH2 , Ζ 50 :1 at 100 MHz

	

Delay

	

± ς03Νη ο delay set ny
{

	

)

	

from Α trig to Β sweep

	

+ U .δWo of full scale)
(CH 3, CH4).

	

+(0 to -25 π s)
For 100 m s/div and faster set[i ngs, +15°C to + 35°C .

Freq uency Respo nse (-3 dB Bandwi dth)

	

χ 10 mag not ena b le d
Instrument

	

+15°

	

to

	

5°

	

-15"

	

to +15° ,
+35°C to 550C

	

TRIGG ERING

2467 R	400 ΜΗτ (?5 mV/div)

	

300 MHz

	

7riggering Sensitivity f rom
24δ5 Β

	

350 MHz 2 mV d iv

	

-

	

Ch 1 or CH 2 Source
2Λ 55 Β

	

250 MHz

	

200 ΜΗτ

	

DCCoupled -0.35 d ivision

2445 Β

	

150 MHz

	

150 ΜΗι

	

λΓolse RΒject Coupled -[ 1 .2 d i ν isi ο n5

Meas ure d with standa rd accesso r y probe o r internal 50 si

	

ΗΡRejeε tCoupled- Ω .5 d i visiοη Γ rom dc to 30 kΗτ .
te r mination .

	

LFRejectCoupled - Ω .5 division f rom 80 kHz

HORIZONTAL SYSTEM

	

ACCoupled -0.35 div ision f r om 60 Hz

DisplayModes- Α (m αίπ sweep), Α 1 η te η sif ied,

	

Trigger Level Range- ±1 8 χ V/ d ίν sett έη g (CH 1 and

ΑLTe rnate Α ΙΝΤΕΝ wit h Β (del aye d sweep), an d Β . Ιπ Χ -Υ

	

CH 2) : ±9 Χ V/ d iv setting (CH 3 and CH 4)

mo d e, C H 1 p rovides X-axis (horizontal) d eflection

	

Jlfer-2467Β -5 100 ps with five divisions of 350

Α Sweep Tlme Base Range- 2467 Β/2465R 500 ms/

	

MHz α [ 500 ps/div .

d iv [ο 5 πs/div ( ΧΙΩ maρ nification extends fastest sweep	24M-<50 ps wit h five d ivisions of 300 MHz at
rate to 500 ps/ d ίν .) ; 2455K44513 : 500 r τ 13/div [ο 10 n s/

	

500 ρ 5/div .
di ν ( Χ10 πi α g extends fastesit

	

sweep rate to 1 πs/ d iv) .

	

2445Β -5100 ps wit h tive divisions υΓ 150 ΜΗ 7 α 1
Β Sweep Tim Base Range-2467 Ι312465Β : 50 rns/

	

π s/div .
d iv to 5 π 5/d έν (to 500 ps/div with Χ10 πια g) ; 2455Β/
2445Β 50 ms/ d iv to 10 ns/d ίν (to i π s/ d iv w ith Χ10

	

OTHER SIGNAL INPUTS AND OUTPUTS
mag) .

	

Z-Axis Input, CH 2 Signal Ouf, Α Gate Out and Β

Variable Tinring Control-cο n[ ίηυουs]y var i α b ie an d

	

Gate out

r a Ι ihr ate d between sec/d iv settings, Εαε[e η d s slowest Α

	

DISPLAY
Sweep to 1 .5 sldiv .

	

Graticule Size - 8 χ 10 cπ1(2465Β/2455 Β/2445Β ) ; 6 .8

ACCURACY S PECIFICATIONS FOR

	

x 8.5 cm (2467B) .

AUTOMATIC MEASUREMENTS

	

Visible Writing Speed- (2467Β) ? 4 cm/π s, at

+15°C to +35°C, Specifications based on noise less

	

rπαχίπιυιη INTENSITY cont r ol setting with 70 Ιιιχ =

than 0 .1 % of peak-to-peak Ι r ιμυt sig rια 1 .

	

illu mination no rma l to εεl face p late (typical room light) .

Period-0.9% + 500 μ s

	

Photographic Writing Speed- (246 713) ? 10 d iv/π s

(5`

	

+5 π1 V + 1 LSD + 0 .5 mV χ pr o be

	

with C-30 Se r ies cαττιer α αηd ISO 3000 film, w it h out
Volts-
Vο ts } to 1 ΜΗ

	

p(efoggέng . (Α single shot tr ace of inst r ument rise time atattenuation)psld iv is reco rded w it h h ig h cont rast at f/1 .9 .)
Cursors-Volts, Time, 1/Τ 1me .

Το o r de r, call yo u r Ιοc αΙ Te k t ron ix Sales Office, o r εαΙΙ Te k 's Ναt ΙοηαΙ M ark eting Cente r .
Τοl Ι free :1-800-426-2200, E xt. 99 .



CHARACTERISTICS FOR THE 24678,
U

	

:	24658,24558AND 24458

POWER REQUIREMENTS

Line VoltageAanges-115 V: 90 to 132 Vac ; 230V.
180 το 250 V AC,
Lima Frequency- 48 to 440Hz.

UaxirtwrnΡlCeesσmptiσs-120W(180 V A)
fοr τυΙΙγ-ΟρΓίοmd instrument.

ENVIRONMENTAL ANDSAFETY
See page 142.

ιtταΙια:r ι ~ιΗι~ι~α: ίτπr~r~ι

PHYSICAL CHARACT ERISTICS
24670 24858/24568/ Raεkmeunt

2445Β
upmertsion min In into in Man In
Wial h ΜνΜαπd1e

	

338

	

13-3

	

338	10 .3

	

4813

	

19 .0
Heιgh ' v0mt, pouch

	

190

	

7.5

	

190

	

/.5
W/o ρυυ[h

	

160

	

63

	

160

	

6.3

	

178

	

7.0
Dαρ 1η ω/fιο rt cower

	

472

	

18.6

	

434

	

17.1

	

419

	

16.5
hand le extended

	

533

	

21 .0

	

508

	

200
Weight-

	

kg

	

ια

	

kg

	

ιti

	

κ

	

ιb
N atω/accesso r ies
and pouch

	

10.9

	

24.0

	

10.2

	

22.4

W/o αrresso r ies
and ουch

	

9-7 21 .3

	

9.3 90 .5 4. ύ'1 8-8"
Shipping

	

14.6

	

32.1

	

12 8

	

28 . 2

	

δ.3 -, 13 .8"'

''

	

Weigkt πfrιιχινιsίυπ kit only. Hearsκpportkit
ωωμkς is an additional 6.3 kg(1181Α).

24578400-MHz, High Writing Speed Oscilloscope $13,845

	

Opt 11 -Rear Panel Probe Power

	

+$220

	

24δ5ΒCΤ

	

+$74α1ncΙυde5: same as 2465Β (exceptαpe rato r s'

	

Not αναίΙαΙηΙewith 2445 Β , 24656CT, 2465ΒDΜ,

	

2465ΒΟΜ

	

+$788mαπυα l is 070-6861-00), plus των additio rια1

	

24fi56DV, or any 24675/2465Β ίnstrumοnt

	

2465 BDV

	

+$755Ρ6137 p robes (Opt 22)-

	

equ ipped with Opt 09 Wo rd Reεogni τer.

	

Opt Μ4-5 call bratioπ5 (in years 1 thro υg1) 3)2465Β 400-MHz Αυίο -Μeαsυring Oscilloscope

	

$6,060

	

Opt22-Των Additiona l Matching Probes

	

24δ7Β

	

+$δ63Includes : twoΡ6137 10Χ p robes (1-5 m) with	(24458)

	

+5240

	

24658

	

+$338accesso r ies, fuse (159"0021-00), snap accessory

	

(2455Β)

	

+$320

	

24458

	

+$33Βραυch (016-Ω692-0ρ),frontc over, puwe r cord

	

(2465Β)

	

+$335

	

24fi5BCT

	

+$393ς16 Σ-0104-00), operato r s' manual (Ολ 0-6864-00),

	

(2 α678)

	

+8340

	

2465ΒDΜ
p ocket guide (07Π-7148-01).

	

Opt4β-C νmme rcial V5rsίοπ of Air Force

	

+81,320

	

2465βI) ν

	

+48824658CT 400-ΜΝτ ΡrοεΙsΙοπ Timί ng Oscilloscope

	

$7,975

	

24658Opt 10, Opt 22

	

OptΜ5- 9 calibrations (in years 1 through 5),Includes : same as 2465Β, p l us CTT/WR (Opt Οθ),

	

(National Stock Number 6625-01-272-8054)

	

Reme d ial Coverage fu r years 4 and 5G PIB (Opt 10), and two additional pro bes (Opt 22).

	

Opt 81- Service ΜαηυαΙ

	

+$55

	

246ΊΒ

	

+$1,δ21Most cost-effective combination of these options.

	

For standard Ζ4β7θ/2465Β/2455Β scopes

	

24658

	

+$982246580Μ400-MHzMυltit unνtion Oscillosco pe

	

$9,325

	

(070-6863-00) and stan dard 24458 (47ο-6862-ρα)	24458

	

+$908incl udes: same as 24658. plus DΜΜ (Opt 01).

	

O pt Β2-Options Service Manual fo r Special

	

+$38

	

24fi5BCT

	

+$1,078CTTMR (Opt 09), GPIB (Opt 10), and two

	

Packages and inst ruments equ ip ped with any of the

	

24δ5ΒΟΜ

	

+$1,188
additional probes (Opt 22)- Mostcost-effective

	

options listed above ξ080-6864-001 . Options Service

	

2465ΒΟν

	

+$1,175Combination of these options-

	

Manual is in addition to the standard service manual .

	

Opt Μ7-2ca Ι i bfations (ίπ years 2 and 3)24659ΟΥ 400-ΜΗτ FυΙΙ - Featυred Oscilloscope

	

$10,255

	

Opt1R-Rαckιττυυπt fur24678, 24fi5BCT, an d

	

+$320

	

24678

	

+$283
1rιεludes : same as 2465 3, plusVi deo Waveform

	

24458/2455Β12465Β i nstrum ents not eg ιιίρρed	24 Β5Β

	

+$144
Meas urement System (Opt 05), DΜΜ (Opt 01),

	

with Opt 01 DΜΜ .

	

2445Β

	

+$144CTTIWR (0 pt Π9), GΡΙβ (0 pt 1ρ) , and two

	

Includes ιαεkmαιιπτ h ar dwa re and s ιide-out assemblies.

	

24fi5BCT

	

+$1β7ad d itio n al probes (Opt 22)- Most cost-effective

	

deletessnap pouch -

	

24δ5RΠΜ

	

+$191combination of these options.

	

Opt2R- Rαεkιιιουιιt fo r 2465BDV, 2465ΒΟΜ,

	

+$450

	

2465BDV

	

+$19124568 250-MHz Auto-Measuri ng Oscilloscope

	

$5,545

	

arid any 24458 and 2465Β instruments equ ipp ed

	

O pt Μ8-4ca Ιί brat ί o-ns ( ίπ years 2 throug h 5)
Includes : same as 2465Β.

	

With Opt 0 10ΜΜ .

	

2467Β

	

+$565
24458 150-MHz Auto-Measuring Oscilloscope

	

$3,995

	

Includes : same as Opt 1 R.

	

24658

	

+$288
Includes : same α5 24658, exce pt two Ρ6133

	

Opt 11'-Transit Case

	

+$458

	

24458

	

+5288
Opt. 25 10Χ probes (1 .3 ηι ) .

	

with telescoping handle arid retractable wheels.

	

24fi5BCT

	

+$335
INSTRUMENT OPTIONS

	

Νοk: lnsΓrwr ιert optionsare not retrofιtta6le afterpurchase.

	

2465ΒDΜ

	

+$382
Opt 01 -Digital Multimeter

	

+$1,548

	

INTERNATIONALPOWER PLUG OPTIONS

	

2465BDV

	

+$382
Incl ud es : same as standa rd inst ruments, plus

	

Op t Α1- υπΙνersα1 Ευ rο 224 ν, 50 Ητ

	

NC

	

DIGITIZING CAMERA SYSTEMprobe set (ALM 01), temperature probe

	

Op t Α2- υκ 240 ν , 50 Hz

	

NC

	

For a dd itional information, see page 172.
(Ρ66ιΩ2), an d probe set accessories (Π2ρ-008λ-00) .

	

OptΑ3-Australian 240 ν, 5U HZ

	

INC

	

OCS81 Opt 2Α - Digitize and analyze ωανε lνrιιτs
Opt 01 not available fo r 246713,

	

OptΑ4-North Amer ί ca rι 240 V, 50 Hz

	

NC

	

from scope screen

	

$6,655
0ρ1 05-Video Waveform Measurement System

	

+$1,255

	

OptΑ5- 5ωiIτer fand 220 V, 50 Hz

	

NC

	

DC302 Ορτ 2Α -- H igh resolutten . fast throughput

	

$8,105
Includes : same as standard inst ruments. p l us CCIR

	

WARRANTY

	

S580C02 -2467&7DC5 Ι nterface GP I B Driver

	

$340g raticale filter, NTSCgr ατίειιΙe fiber , and ρolariτed,

	

Thr ee yea r s cove ring parts and labo r , incl ud es crt, excludes

	

OPTIONAL ACCESSORI ESco 113psi b Ια νίοωίηο hood (016-0180-00) .

	

probes . CDye. rago

	

can be Wended to ti νc yea r s t hr ough the

	

Fo r othe r recommended accessories see page 122.Ορτ06-Counter/τίιιιer /Γrigger

	

+51,180

	

ορtίοπαΙ *αfΤαπεy-ΡΙυ5 service μΙα r ι s.

	

Viewi ng HadIf- Putαr ίτ ed CollapsiDieIncludes: same α3 standard instruments, plus

	

016-0180-00

	

$020 grabber tips (206-4222-Ω0), and two ten-wide

	

WARRANTY-PCU5SERVICE PLANS

	

Ος power 3υρρΕμ -11Π5

	

$2, 90combs with 10-inch leads ς012-0747-Π0]-

	

Opt Μ2-Remedial Coverage in yea r s 4 and 5

	

Βαt ι~~ Pack - 1106Opt09-Ca ιι nte rfrimer[Triggerwith Word

	

41,610

	

2467Β

	

+$435

	

$2,030

Recogniτer	24558

	

+5358

	

OC Inverte r -1107	$1,530
Temperature P robe fo r DMM, Opt 01 -Ρ66Π2

	

$276Includes : same as Opt 06, piυsWord

	

2445Β

	

+$302
Recogniτer Probe (410-6447-00). Ιπ c Ιιιde5 Opt 06 .

	

2465801'

	

+$374

	

SOFTWARE FOR 2400-S ER IES ANALOG OSCILLOSCOPES
Opt 1 Ε - Extemα i Clock fa r Co υnterfTimerΓTrigger

	

+1210

	

24δ5ΒΟΜ

	

+$387

	

Foradditiοnαι sottware pac kages, see the "Test
οπ 1y available with Opt 06 or Opt US .

	

2465BDV

	

+$374

	

andΜcαsυr ειιιer ιί Sυftwa r e" section, pages 342-358.
Opt 10-GPIB Interlace (IEEE-488)

	

+$980

	

Op t Μ3-4 calibrations (in years 2 through 5),

	

ΕΖ -Τek2400 PC Test Prog ram Gonerator	$500
Includes : same α3 standard instruments, plus

	

Remedial Coverage fo r years 4 and 5

	

538Α101 r eq ui r es GPID-e qu ipped instruments;
Instru inentInterfacing Guide (070-6859-00) .

	

24678

	

+$1,001

	

used withΤekτ r 0πίχ

	

PEP 341 οr ΙΒΜ FC/ΧΤΙΑΤ
24656

	

+$646

	

and compatibles (comρuτer also r equi res GPIB )-
2445Β

	

+$590

To order, Call your local Tektronix Sales Office, or call TektNational Marketing Center.
Toll free' 1-800-426-2200, E xt. 99.



100 TO 500-1VISIs DIGITIZING OSCILLOSCOPES

	

"'
Ι , MAI

-. .. . . . . -rτ~sττχ 244 ί3

	

~: . ~ _ : .

A dvance d t r ί gge r ίng Ί s pr ovi ded so you ar e su re to
dis p lay α stable wavefo rm, even i n t h e pr esence of noise .
The 2440, 243 2A,

	

and 2430Α at Ι cap ture g:I Itches as
narrow as 2 πs - α tremendous aid in tr o u bles hooti n g .
Fast upd ate rate {du e { ο Te k's pr o pr ieta ry Wavefo rm
P rocessor) insures nea r-real-time d is p lay response to
c h anges In your signal and increases t he pr oba b ility t h at
infre q uenl events will be Captured and displayed-

MAY 87Ω ~IαΟΕ

ko"Zobd, AL . :	1-' .TM",.. . . : :
;, ωευ "υι -

	

. αυιυυε .

	

ιενει

ΤΗΕ HIGHEST PERFORMANC E IN

	

FEATURES TO SPEED MEASUREMENTS,
COMPACT D IGITIZING SCOPES

	

SIMPLI FY SETUPS, & AUTO MATE TESTING

Th e 2400-Se r ies Digitizing Oscilloscopes combine

	

" Auto Set up -Α { t h e p us h of α button, t h e scope

h ig h bandwi d th and sampling rates with powerful

	

displays αιι [οιττα t ι cα 1 Ι y scaled and t r igge r e d signa ls . T he

automation features and wav efo rm processing capabili-

	

Ρ6137 a u top r obe s u pp lie d wit h t h e 2440 and 2432Α

ties . Meas u rement acc u racy is en h ance d by 8-bit vertical

	

extends t h is capabi l ity to its p robe-ti p button-
resolution (11 b its with ave r agi n g), use r-selectable Auto

	

" Auto Measure -21 waveform measu r ements a r e
Setup and Measurement meth o d s, selectab le inter pola-

	

available fo r CRT readout arid over t h e G ΡΙΒ . U μ to 4 may

tion, and h ig h-fi d elity signal acquisition .

	

be se l ected for live (3 Hz) u p date, along w ith measure-
ment aids and use r -defu ι able algum lτms .

" Auto Pass/Fail Testing -Use this special feat ure
to com par e Ίncoming signets αg αίπst refer e ιιοe wave-
fo r ms . If the signal is out of limits, t h e scope time stamps
it, aler ts the ope rato r or co n tr oller, o r sen d s t h e offending
waveform to a printer/plotter . Refe rences ca n be p r evi-
ously-ac q uired wavefo rms or templates t ransfer red f r om α
co ι rι p u te r .

" Auto Sequence - Routines bu ilt from the front
panel (witho u t writing code!) can include ste p s to make
measuremcnts, comp a r e live wavefo rms against
refe rences, and se nd data to α printer o r plotter
a u tomatica Ι ly . Ε [im ί nates or decr eases t h e nee d for α
comptiter/cont rolle τ for many r epetitive tests . Sto r es
ty p ically 50 to 200 setu ps and actions In up to 44 name d

se quences .

SAVE TIME AND REDUCE COST IN SYSTEMS
OF ALL SIZ ES

In large systems, 2400-Se r ies Digitizing Sco p es cut
cont roller time. and bus t r affi r. t o incr ease t hrou g h p u t .
Ave raging, smooth ing, measuring, and pass/fail testing
can al Ι be done by t h e sco p e upon α sim ple command by
the cont r olle r .

Ta kt r u r ι ix PEP 301/PEP 303 Controllers, ru nni ng
prog rams develo p ed wit h Τek { rοπίχ Ε 2-TEST- Test
Prog r am Generator softw a r e, d r i ve syste r τι s irιco r po rating
scopes, of ί ntcr s, signal so ur ces, and ot h er test
equipm e n t . See pages 319-323 fo r information about PEP
IBM-compatible cont r ol le rs . Ot h er comp atible sotwa re is
d esc r ibed in "test and Meas urement Software," p ages
342-358 .

To order, ca ΙΙ yo υ r Ioca1 Tekt ronix Sales Office, ο r ca ΙΙ Te k 's Nat ίοπαΙ Μα rketing Center.
Toll tree : 1-800-426-2200 . Ext. 99 .

Τ he 2400-Series
Digitizing Scopes

Offer α We l l-Balanced
Combination of Perform-
ance, Auto mation, and
Convenience Features .

* 500 11481s Digitizing
(250 ΜSIs : 2432Α and
2437[, 100Μ$ls : 2430Α )

" 300 MHz Bandwldfh
(150 MHz. 2430Α)

" 2 ns Glitch Capture (except
2437[)

" 8-eit Vertical Resolution
(SIngle-shot and Repetitive)

" 0.0015% Ctystal-Contro tied
rime Base

* Simultaneous Two-Channel
Sampling

" ΑυΙα PasslFail Tosting
" Fast, Reliable Automatic
Measurements
Fast Update Rate

* Extensive Triggering
Capabilities

" Direct PrialerlPlatter Output
" Disk storage available with
2492 TekΜate

* On-Screen "HELP" for All
Functions

" MA TEICHL versions available
-2440M 2432Μ 2430Μ



ΙΟΟ TO 5001VΙS/s DIGIMING OSCILLOSCOPES

NEW 2431 L

SΝΑΡSΙ10I' capabilityfreezes
all 20, automatic single.-
channel measurements, or up
tofourmeasurements can be
selectedfor continuous update
with ωαυeΙο rητ displays.

ι
Ί 'he Option 05 Video
Measurement System allows
selection of individua l lines
andfields. Ilεre. Line 49from
Field 1 is selected.

Ϊhe2402 TekMate
enhances 2400-Series
digitizing scopes with ex te nded
capabilities for ωaνeform
storage, FFTωανωfυrm
Processing,

	

and testprocedure
execution.

STAND-ALONE OPERATION IN LOW-

	

NEW2431 L
VOLUME OR S HORT-RE IN TESTS

Th e 2402 TekMate, μ Instrument Extension exten d s
t h e capabilities of t he 2440, 2432Α , 2430Α and 2431 L .
D ur ing execution, TekMafe displays instructions on the
scope's sc reen, sets scope controls, makes measu re
me n ts απ d passlfa ίΙ decisi ο ns . and sto res ov er 300
wavefo rms . 2402 TekM atc fu n ctions, s p ecifications, and
o rd ering Information a re located on p ages 120 121 .

NEW ΤΕΚ SECUR E MEMORY ERASE
2400-Se ries Digitizing Oscillosco p es can be instan tly

declassified for removal f rom sec ure a r eas . Invo k ing t h e
TekSecure- featu re com pletely e rases wa veform , fr o n t-

	

LOW-COST SOLUTION TO HIGH -
panel,

	

arid sect υ er ιce memo ries, resta r ts t h e ί nst ru ment
wit h factory settings, t h en gives p ositive indication t h at
erasu r e has been accomp l i sh e d .

SOFTWARE FOR 2400-S ERIES DIG ITIZING
OSCILLOSCOPES

Ρυωυ rf υλ . oft-the-shelf software pac kages t h at rυπ on
th e IBM PC, XT, AT or c οιττραl ί b1 υ 3 li k e t h e Tektr o n ix
PEP 301 a r e available .

Th e 2410 Digital Inter lace Test System is α fu lly
Integrated h ar dw ar e an d softwa re pack age . Ι [ q u ic k ly and
accurately tests d igital ca rrier s to ANSI or CCITT
s p ecifications . Its feat u res, specificatio n s . and or de r i n g
info rm ation a re located with Telecom/Datacom Teste rs on
page 455 . TGEN, specific to 2d00-Series Digitizing
Sco p es, is desc ribed on page 117 . Ot h e r Test and
Measurement Software is located on pages 342-358 .

2400 Series Digitizing Oscilloscopes P erfo rmance

Sampling

	

Bandwidth

	

Bandw idth

	

Vertical *1

	

Glitch

	

Time
Rate

	

(Repetitive) (Single-S hot) Resolu tion Cap ture

	

Bases
500 Μ sls

	

300 MHz

	

200 MHz

	

8 bits

	

2 π s

	

Main, Dly
250 M SIs

	

300 MHz

	

100 MHz

	

8 bits

	

2 π s

	

Main, Dl y
250 Msls

	

300 MHz

	

100 MHz

	

8 bits

	

No

	

Main
100 ΜΗ/5

	

150 MHz

	

40 MHz

	

8 h its

	

2 π s

	

Main, Dly

2440/2440Μ
2432Α12432Μ
2431 L
2430Α/2430Μ
+' D igit izer reso lΣεho n fo r singte-sh οΡ αιοτ is έt έπη . Αν eraging of Yepet it ire sign α is in rren .sns resolution to as
much as Γ Γ b its.

2400 Series Digitizing Oscilloscopes Features

PERFORMANCE REQUIREMENTS
300-MHz bandw i d th , 250MSIs dig itizing, and b u ilt-in

automation features answer t h e need for lowe r costs an d
taste r meas urements . T h e 2431 L offers e n try-level
perfo rm a n ce to the 2400-Se τίes Dig it έτing Oscil losco p e
family.

Softwa re wr itten for t he 2431 ί is fully compatible w ith
ot h e r , hi g h e r perfo r mance 2400-Series Digitizing Scopes :
2440, 2432Α , an d 2430Α .

MATE/CIIL CAPABILITY
The 2440Μ , 2432Μ , and 2430Μ incl ude Control

Inte rmediate Inte r face La n g u age (CI 1L) capability . Th i s is
essentia Ι fo r α peratiαn έπ Μοd υΙα r Au tomatic Test
E q u ipment (MATE) use d in testing milita r y avionics and
weapons systems .

Auto Setup

	

Auto Measure

	

Auto

	

Au to

	

Auto Pro b e
Pass/ F ail Sequencing

2440 2440Μ

	

View, Period .

	

Live an d	Yes

	

200 steps

	

Yss
Pulse . Edge

	

Snapshot

	

(typical)
2432 ΑΙ2432Μ

	

View, Perod ,

	

L ive and

	

Yes

	

200 steps

	

Yes
Pulse . Ed ge

	

Snapsh ot

	

(typical)

2431 L

	

View only

	

Live only

	

Yes

	

50 ste p s

	

No
(ty p ical)

2430Ν2430Μ

	

View, Period .

	

Live and

	

Yes

	

200 ste p s

	

No-
Pulse . Edge

	

Snapshot

	

(typical)
λαι t πΙ'm he far.il τiτe.c αυαίl α hle icith ΡεϊΓ37 ηrηhα .

To or de r, call yo ur local Tekt ronix Sales Office, or ca ll Ταk's National M a rketing Center .
Toll free : 1-800-426-2200, Ext . 99 .



100 TO 500MSIs DIGITIZING OSCILLOSCOPES

	

' ' Ι
KIND

TEMPLATE GENE RATO R
ΤGΕΝ provides a fast a n d acc urate met h o d to cr eate,

ed it, an d sto re wavefo rm temp lates for use with 11 ι e Auto
Pass/Fail feat ur e of 2410-Series d igitizing oscillosco p es .

TG EN is available on both 5 .25 and 3 .5 i n ch d isk ettes .
Opt . 26 (U .S . only) adds Microsoft Windows and α ser ial
interface Microsoft Mouse . allowing ΤGΕΝ to run in th e
M ic r osoft 286 Windows envi r onment on Tektr onix PEP
contr ollers, IBM PCs and compatiibles .

QUICKSTART OPERATOR'S
TRAINING PACKAGE
COMPLETE WITH VIDEOTAPE, WORKBOOK,
AND CI RCUIT BOARD

Proceed at yo ur own pace th ro u g h sections designed
fo r use r s of var io u s expe r ience leve l s . The wo rk boo k
offe r s απ in Ι r o d ucti οη to digiIiτ ing scope measurements,
inte r mediate an d ad vance d excercises, and p roced u r es
fo r cali bration and d iagnostics .

CHARACTER ISTICS
24[10-Se ries Digitizing Oscilloscopes
Characteristics a re commo n to the 2440 (2440Μ ), 2432Α
(2432Μ ), 2431 L, and 2430 Α (2430Μ ) except whe r e

i r ι d i οated . Fo r complete specifications, refe r to p roduct
d ata sheets available from you r ΙοcαΙ Tekt ron ίχ sales
office o r th e Tek N ational Mark eting Cente r -toll-free :
1-800-426-2200, E xt . 99 .

VERTICAL SYSTEM
Channels-two, simultaneous acquisition
Bandwidth Limit-selecta b le 20 ΜΗ) or 100 Mhz
(2440), 20 MHz or 50 MHz (2432Α , 2431 L, 2430Α )
Vertical Sensitivity-2 mVldiv (200 μVldiv with
expansion or ave r aging) to 5 Vld iv, continuously να r ία 1D Ι e
between ranges
VerticalAccuracy - ±2% + 1

	

digitizing level
(25 d igitizing le vels per CRT divisio n ), includes amp lif i e r
acc u r acies

	

and Α/D con ve rter res οΙυt ίοη
AC-Coupled Lower η3dΒ Point -10 Hz o r less
Fr e qu ency Res ponse (-3 dB Re p etitive B an dwi dt h )

Instrument

	

-15°C to +30"C +30"C to +55"C
2440,2432A,

	

300 MHz

	

reduce ban d wi d th
2431L

	

by 2 .5 ΜΗ2
fo r each °C
above +30°C

2430Α

	

dc W150 MHz
Measu re d with stan d a rd accessory pr obe or
intem α 1 5{}Ω to rminatiοn .

Input Coupling and Μαχ Voltage -(1 ΜΩ ) ac, d σ,
GND ; Μαχ i n put voltage : 400 V (dc + pea k ac)
(50Q) ; Μαχ ίπριι 1 ν011 αgW 5 V RIMS
Input R and C-1 ΜQ and 15 p F o r 50 La (nominal)
Vertical Position Range - +10 div (ηοm ίηα 1)

TG EN is i n cl uded in the WaveW riterΤ̂ 1 softwa re

pac kage desc r ίbe d ίπ t h e Test

	

and Μ eα 5 υΙΒττιθτΙt Softwa r e
section . WaveWrite τ supports both acqu isition and
wavefo rm gene rating inst r uments .

T he Quic k Start videotape p review s measurement
excer cises and explains key points of th e Work b oo k. Al Ι
necessa r y signals a re avai l able on the Quick Sta εl Ci r cuit
Boar d .

Qu ickStail is α complete and po r tab le t rai n i n g
package. It can serve several use rs for th oroug h self-
st ud y or as α quic k , easy refe rence . Q u ic kStar t can be
o r d ered as an option to your new scope of se p a r ately.
See O rd e r i n g I nfor mation, pages 119 and 121 .

HORIZONTAL SYSTEM
Display Modes -Α , Α ΙΝΤΕΝ sified . Β (Α on Ι y fo r
2431 L)
Time Base Accuracy -0.0015%
Maximum Time Base Resolution-40 ps (2440,
2432Α , 2431 L ),100 μ s (2430Α)
Α and 8 (De layed) Sweep Time Base Range -
2 nsld i ν to 5 sl d i ν (2 440 . 2432A . 2431 L}, 5 nsl d i ν to
5 sldiv (2430Α )
External Clock Frequency -1 ΜΗε to 100 ΜΗε
Delay by Even ts -Delays Α or Β sweep by user-
selecte d number of Β t r igge r events afte r t h e normal Α
tr igger occurs, πιαχ numbe r of events : 65,536

ACQUISITION SYST EM
Single-Shot Bandwidth -200 MHz (2440),100 MHz
ζ2432Α , 2431L], 40 MHz (2430Α ) using inte r nal
Mo d if i ed (sine χ )Ιχ inte rpolato r with RΕΡΕΤ mode OF F
Maximum Sample Rate -500 Msls (2440),
250 Μ SIs (2432Α, 2431 L), 100 Μ SIs (24 30A) οη both
c h annels sim u ltaneously
Update Rate -30 Hz typ ical (100 Hz max with 50

	

kHz
tr igger,

	

one chαππ e Ι selected, 100 μsl d i ν )
Vertical Resolu tion -6 bits or 0.39% (25 δ 1eveΙ s ove r
10 .24 vertical divisions), 11 bits o r 0.049% (2048 levels)
with 64 o r mo r e averages
Record [αngth-1024 ρο ir ι ts p e r c h αππ e Ι (al Ι modes)
Acquisition Modes --Ν0 rr oa Ι ( Ι eal-time samρΙ ing),
Envelope (displays min and maxwavefo rm val u es over
υ rια α r [no rα sweeps), Ave rage (effective Ι y inc r eases
ver tical resol u tion and sensitivity)
Glitch Capture - pu lses 2 ns and wi d e r ar e capt ur ed α [
50% am p litu de wit h > 85% confidence (5 s/div to

5 nsld iv, REP ETmod e OFF fo r 2430Α ; 5 sl d iv to 500 nsl
di v for 2440, 2432Α)

To ord e r, call your local Te kt r on ix Sales Office, or call Te k 's N ational M a rk eti n g Center .
Tall fr ee : 1-800-426-2200, Ext. 99 .

TG EN Tem pl ate
Generator

" Save and Recall an
Un limitedNumber α 1
Wavelσrm Templates

" Create New Templates,
Modify Existing Templates

" Draw Templates with Mouse
or Keyboard

" Perfo rm Wavelorm Math
" Print Hardcoples of
Templates

Qu ickStart
O p erator's Training
Package
+ Basic Training for First- rime
Users

" Advanced Techniques for
Experienced Dperators

" Refresher for Occasional
Users
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100 TO 5η4-ΜS/s DIGITIZING OSCILLOSCOPESιΙ

244012432Α1
2430Α/2431 L
CHARACTERISTICS

ENV I RONMEN TAL
AND SAFETY

MEMORY

	

POWER REQUIREMENTS
Retention rime -7 3 year s fo r calibr ation, setu p s, and

	

Line Voltage Ranges -115 V: 90 V to 132 V ac ;
se q uences .

	

230 V : 180 V to 250 V ac .
TRIGGERING

	

L ine Frequency -48 Hz to 440 Hz
Α Made -Auto Level, Au tα 119 οΙΙ , No r mal, and 5ing I e

	

Mazinwrn Rawer Consumption -Typical '160 W
Se q uence,

	

(250 VA) fo r standard instrumen t, Maximum : 200 W
8 Made - Τ niggerable After Delay, Rυ n s Afte r D e l ay .

	

(300 VA) fo r fu lly-αρ Iione d i nst rum e n t .
Α αηdΒ Source -Vertical, CH1, CH 2, L ine (Α only),

	

AUTOMATIC MEASUREMENTSE xt 1, Ext 2, Α ' Β (Α sw eep only), Word (17-bit wa rd

	

21 Parameters -fr eq u ency, period, ωίd[h, risetime,recogni τ er p robe optional accessory) .

	

fa ΙΙ t ίme,

	

prop d elay, du ty cycle, ove rs h oot, υη do r shoα[,
Α and Β Coupling - αc, d c, N oise Reject, HF Rej ect, L F

	

RMS, a rea, minim u m, maximum , mid, p k -to-p k , mean,
Re j ect, ( V ideo, Α mode only with option 05) .

	

base, top, proximal, mesia1,

	

and distal .
Α and 8 Trigger Position -118 to 718 of acquisition

	

Thresholds -settab Ι e ίπ percentage ο r volts
record , user selectable ίη 118-114-112-314-718 se qu ence .

	

Μ ethod s to determine 0%,100% - ΜίηηΝαχ , Histog ram ,
User selectable ίπ 32 samp le Ιπ teιναΙs (f r om 1132 to 301

	

Cursors .
32) using G ΡΙΒ .

	

Windows- measurement ωίπdοωs define d b y time
Ext land Σχt2 Inputs -

	

cursors .
Resistance : 1 Μη ±1% .

	

Indicators-extensive ωαm ίη g and e r ro r-flagging
Capacitance : 15 p F t3 pF ,

	

capabi lities .
Maximum Ιπρυ t Voltage: 400 V ( d c + pea k ac),

	

Cursors-V olts, Time, Volts at Time . i/Tim e, Slo p e800 V ρ - ρ ac at 10 kHz or less .

	

G ΡΙΒ PROGRAMMABILITY-Trigger Level Control Range-

	

Compatibility-full ta Ι kllisten mo d es, corι tr o Ι of αΙΙCH 1 and CΗ2 So ur ce : ±18 div χ Vldiv .

	

ft υ rι [ pa π e Ι settings, transmiUreceive wavefarm data .Ext 1 and Ext 2 Sou rce Gain =1-.±0.9V.

	

Data Transferρα tο -30-40 wavef α rm sl5 typ ical .Ext 1 and Ext 2 So u rce Gain +5- ±4.5 V.
Debug Made-per rτι its use r to monito r b us traffic .

OTHER SIGNAL OUTPUTS
CH2 Signal Out, Α Trigger, Record Trigger, Word
Recogηίzer Trigger -(signal outp uts not available on
2431 L) .

ENVIRONMENTAL AND SAFETY SPECIF ICATIONS

	

Altitude -0 ρ e r ating : to 4600 m (mαχ ape rat1 η g tern-
FOR 240D-SERIES ANALOG AND DIGITIZING

	

perature d ecreases above 1500 m), Nonoper ating : to
OSCI LLOSCOPES

	

15.000 m .
Fo r com p lete E nvi ronmental and Safety specifications,

	

Shock -50 g's .
refer [ο pr o d u ct d ata s h eets αναίΙα b Ι b f ιοm you r local

	

Transit Drop -Meets M I L - Τ-288800 C, pa rag ra p hTe kt ronix Sales Office or t h e Te k National Mark eting

	

4.5.5 .5 .3 .Center - Το 11 fr ee : 1-800-426-2200 . Ext . 99 .

	

Ben ch Handling -Meets MIL-5ΤR-8100 . Μ et h a dEnvironmental Requirements -

	

516.2 . D rοο e~u r e V { ΜΙ L-Τ-288000 . p a r ag ra ph 4 .5 .5 .4 .3}
" M eets re q ui rem ents of M I L-Τ-28800D for Type ΙΙλ ,

	

with an d without cabinet installed .
C l ass 3, Style C eq uipment .

	

Safety-Certified by CSΑ (GSA 556Β ), απ d t1 L liste d
" M eets h umidity an d temperature re q uirements define d

	

(UL 1244) .
in paragraphs 3 .9 .2 .2 . 3 .9 .2 .3, and 3 .9 .2 .4 .

Electromagnetic Interference (Ell -

	

ENVIRONMENTA L SPECIFICATIONS FOR
" M eets MIL-Τ-288000 .

	

RACKMOUNTEO OSCI LLOSCOPES

" M eets M IL 5 Τ~-461 Β , Ρα rt 4 {C E -03 αηd C5-02),

	

Rackmoυη f ing c h αnges temperature, vi bτati ο n, and s h ock

Part 5 Μ(CS -06)Ι L 0 Τ απd Part 7 (C5-01, 0 Ε -02, αηd R 5- 03},

	

capabilities . The rac k mounted scope meets o r exceeds

Par t 5d to 1 ~Ητ .

	

the requirements of MIL -Τ-188000 wit h r espect

Meets VDE 0871, C ate

	

to Type III, Class 5, Style C e qu i pment, when installed as
"

	

9οrΥ 8, Pa it 15 of FCC «ι les

	

d irected . I f also meets o r exceed s Tektronix Sta n da rd
and regulations . S u b part J, Class Α .

	

062-2853 -00, Class 5 req u i rements .
Electrostatic Discharge Susceptibility -Meets

	

Ambient Temperature - Πpe rati η g : -15°C to +55°C .
Tekt ronix Sta ndard 062-2862-Π0 .

	

Meas ure d at t h e instιument's αί r inlet, tan ex haust shou ld
Radiation - Meets Tektronix Standard 062-1860-00 .

	

πο ! exceed +δ5°C .
Ambient Temperature -Gper ating : 15°C to +55°0 .

	

Vibration -0pe r at έ ng : same as stαπdατd instr ume η 1,
Nonop er a ί ing : -62"C to +85"C .

	

except total dis placement is 0 .015 inch ρ -ρ (2 .3 g's at
Humidity-Ope rating

	

and noπορ e r αίίπg : sto red at 95%

	

55 Η 7) .
relative hu midity for five rycles (12 Π hours) at +30°C to

	

Shock -Πρ P. r ating and n αnape r ati ηg . same as standar d
+ δ0"C wit h op erational p e r formance ch ec k s at +30°C

	

instr ument, except shoc ks a re 30 g's,
and +55°C .

To orde r, call yo ur local Tektronix Sales Office, o r rail Tak's Ηα t ίσπαΙ Marketing Cente r .
Tell free. 1-Β00-42 Β -2200, Ext. 99.



2440/2432Α/2430Α/2431 L
PHYSICAL CHARACT ERISTICS

Cabinet Rackmourill.
Dimensions

	

min in . mm I-"
Wi d th(with han d le)

	

338

	

13.3

	

483

	

19.0

Heig ht
(wit h feet an d pouch)

	

190

	

7-5
(wit h ou t feet an d pouch)

	

160

	

6.3

	

178

	

7.0

Dept h	419 16,5
wit h fro nt cove r)

	

479

	

18.9
(wit h handle extend ed)

	

563

	

22.2

Weights

	

kg Ια kg Ih

Net with accesso r ies
and pouch)

	

12.8

	

28.1

(without accesso r ies
and Pouch )

	

10.9

	

23.9

	

4.0

	

8.8
Sh ip ping

	

1 δ -4 36-0

ORDERING INFORMATION
2448 500-Μ 5/s Digitizing Oscilloscope

	

$12,394

	

Op t. 27 - ΤGΕΝ Tem p late Gene rata r Softwa r e

	

+$285

	

WARRANTY-PLUS SERVICE PLANS
Incl ud es: two Ρ61371ΟΧ auto- p robes (1 .5 m) with

	

(not available for 2431 L)

	

Opt. Μ2- Reme d ial Coverage Ιπ years 4

	

and 5
arr assn r ί es . fu se (159-0014-00), s παρ accessory

	

Opt. 28- ΤGΕΝ ρΙυ 5 ΜίcroSoft W in d ows and

	

Mouse

	

"

	

2440

	

+$379
p o uc h (016-0692-00), front cover (200-3199-01) .

	

(nat available fo r 2431 L)

	

244ρΜ

	

+$4λ 7
p owe r cord , O p erators' Ma πυαl, U sers' Re τ erencc

	

Op t. 29- 2402 T nkM ate

	

,53,149

	

2432Α12431 L

	

+$34 ο
Guide, Programmers Refe rence G u ide, GPIS P oc k et

	

Opt. 46- Comm e rcial Version of ARMY OS-2911G

	

"

	

2432Μ

	

+5351
Gu i d e

	

(National Stoc k Νum b c r 6625-01-258-0022)

	

2430Α/2430Μ

	

+4385
2440Μ 500-Μ 5/s MATEIG l 1 L Digiti τin ρ

	

$21,755

	

Opt, 2C- FeedT 1 ι ruυ gtι Ca b le Kit

	

+$220

	

Opt . Μ3-4 caiibration s (in years 2 throu gh 5 Ι ,
Oscilloscope

	

Opt . 2F - 0 υ ic k Start Τ r aining P ackage ({1 .5 . powe r)

	

+$199

	

Reme dial Coverage for years 4 and 5
λπεΙυ d es : sam e as 2440, p lus MATFJC11 L O pe rators'

	

Opt, 3F - 0 υ ickStart Τ r αΙπίπ g Package ( ΕυΤο power)

	

+$199

	

2440

	

+$826
Manual (070-6828-00)

	

Op!,1 Ρ - HC100 Colo r Plotter (1-4 .5- powe r)

	

+$990

	

2 α 40Μ

	

+$864
2432Α 250-MSIs Digd ίτιng Osci ΙΙ oscop e

	

$10,335

	

Ορ [- 2 Ρ - HC100 Colo r Plotter ( Ευ rορ e αη powe r)

	

+$9δ 5

	

2432 Α12431L

	

+$758
i r ι cl u des : sa rτι e α 5 2440

	

Opt, 1R - Rac k mo υ nt

	

+$3Σ 0

	

2432Μ

	

+$ ΤΤ 9
2432Μ 250-MSIs MATEIGII L Digitizing

	

$19,685

	

apt . 1T-T r aιτ sit Case (telescoping h andle, retractable

	

2430 Α/2430Μ

	

+$983
Oscillosco p e

	

wh ee[s λ

	

+$450

	

Opt . Μ4- 5 cal ίbraΣi ο ns ( Ιη years 1 through 3)
Incl udes : same as 2444 . p l u s MATEIC11L Ope rator s'

	

Op t . 4 Ο - D utc h HELP text (not available for 2431 L)

	

NC

	

2440

	

+$523
Manual (070-6287- π 1)

	

Opt . 4F-French H ELP Text ( not availa b le for 24311)

	

NC

	

244ρΜ

	

+$523
2431t 250-MS/8 Digitizing Oscilloscope

	

$1,760

	

Opt-46- Geτm απ HE LP Text (not αναίΙα b Ι e to r 2431 L)

	

NC

	

2432AJ2431 L

	

+$501
Includes : 2 P61 36 1 ΟΧ pro bes (1 .3 m) with

	

Ορτ . 4 Η -

	

Italian ΗΕL Ρ Text (n at availa ble fo r 2431Q

	

NE

	

2432Μ

	

+$501
accessories, f use . powe r oo rd,

	

Opt, 48- Spanish HELP Text (not available for 2431 L)

	

N C

	

2430W2430M

	

+$608
O p erato rs' Manual, Use r s' Refe re nce G u i d e,

	

Opt . Β1 - Service Manual

	

+$55

	

Op t. Μ 5 -9 calibrations (In years 1 Through 5),
P rogrammers' Refe rence Guide . G Pi B P oc ket Guide

	

SOFTWARE FOR 2400-SERIES

	

Reme d ial Coverage fo r years 4 and 5
2430Α 100-M SIs Digitizing Oscilloscope

	

$8,Ρ35

	

2440

	

+$1,318
Includes : same as 2440, exce pt 2 Ρ6133 Ορτ - 25

	

DIGITIZING OSCILLOSCOPES

	

2α40Μ

	

+11,354
10 Χ {1 .3 m} probes

	

For a d ditional software pac kages, see th e 'Test and

	

2432Α12431 L

	

+$1,235Sottwa To'2438Μ 100-MSIs ΜΑΤΕΙC ΙΙ L D ίρitiιi r ι g

	

$15,080

	

Τ
ΤG

Ε
αΝυΤemρηα

l Gone
e Gonera

t οr -
so rtinn, pages 347-358-

	

2432Μ

	

+$1,246emp l
Oscilloscope

	

53771 00 o r

	

$285

	

2430Α /2430Μ

	

+$1,472
Incl u des: same as 2430Α . ρΙυ s ΜΑΤΕΙ C ΙΙ L Op erators'

	

$371100 Opt . 28 ( U .S, only)

	

$470

	

Opt. Μ7-2 ca ι iproτ iors. ( ίη years 2

	

and 3)
Manual (070-6042-01)

	

2440

	

+$223
INSTRUMENT OPTIONS

	

INTERNAT IONAL POWER PLUG OPTIONS

	

2440Μ

	

+1223

Opt . 03- Wo r d Recogniτ e r Pro be Pad ( Ρ6407)

	

+$480

	

Opt,
Ά2 _ ύκ'z~~ν;50 Ητ20

V, 50 Hz

	

NC

	

2432M
431 L

	

++$$294ΟρΤ . 05-Viden Wαvefnrm Tr igger System

	

+$1,255

	

Opt. Α 3-Australian 240 V, 54 Hz

	

NC

	

2430Αι 2430Μ

	

+$259Opt, 11 - Probe Powe r in at available fo r 2431 L)

	

+$220

	

Opt. Α4- N orth Αm α r ίεαπ 244 V, 50 Ητ

	

NC

	

Opt . Μ8-4 calibrations (in years 2 t hro u gh 5)
Opt. 22- Τωο Add itional Matc h i r τg Pr obes

	

+$340

	

Op[, Α5- Switrerlano 220 V, 50 Ητ

	

NC

	

2440

	

+$448Opt- 25- ΡΕΡ 301 Syster τι Go rι tr alle r

	

+$ Β ,395

	

244ϋΜ

	

+$4480 ρ 1. 26 - ΕΖ

	

TEST Test Gene rata r Softwa r e

	

+$1,885

	

WARRA N TY

	

2432 Αι'2431 L

	

+$428O pt. 24 !ο Opt. 26- Delete Μίc Τοsoft 4 υ ic k8A51C

	

-$195

	

Three yea rs cove ring parts and
labo r , ί ncl υdes ort. excl ud es

	

2432Μ

	

+$428
pro bes. Coverage ca π be exte ιι ded to five years throug h the

	

2430 Α1243οΜ

	

+$518opt ίοηαΙ Warranty-Plus service ρΙαπ s .

Man u a l s
2440/2440Μ Price 2432Α /2432Μ Price

	

2431L

	

Pr ice 2430Α/2430Μ Pr ice
Operators' Manual

	

070-6599-00

	

$35 070-7272-00

	

$35 070-7701-00

	

$15 070-6286-01

	

$25
Prog ramme rs' R efe r ence 07U-6601 -00

	

$15

	

070-7271-00

	

$15 070-7700-00

	

$15

	

070-6338-00

	

$15

G ΡΙΒ Pocket G u i d e

	

070-6602- Ο 0

	

$5.00

	

070-7270-00

	

$5.00 070-7699-00

	

$5.00 070-6604-Ο ]

	

$5.00

Users' Reference Guide

	

070- δ600-00

	

$5.00

	

070-7269-00

	

$5.00 070-7698-00

	

$5.00 070-6339-00

	

$5.00
Service Manual

	

070-6603-00

	

$75

	

070-7273-00

	

$80 070-7702-00

	

$50 070-6330-00

	

$60

To order, call you r local Tektronix Sa les Off ice, or tall Te k 's N ational M a r keting Cente r .
Toll free : 1-800-426-2200, Ext . 99 .

, r Cοxiισεt yo υ r local mhos representative.

244012432Α/
2430Α/2431 L
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ekMateΤΜ
INSΤRUΜΕΝΤ

EXTENSION

Extend, Expand and
Enhance Scope
Capa bilities.

" Stores over 300 Wavefσrms
on α Slαgle Disk

" Performs Complex Waveform
Analysis (FFT, Correlation,
Differentiation, Integration)

*Makes Automatic Waveform
Pas"αίlDecisions

" Creates and Stores
Templates for Waveshape
Tests .

" Logs Data with Date-Time
Stamp for Unatte nded Data
Collection and Remote Site
Monitoring
Uses Scope's Buttons and
D isplay for Easy Control

" Mounts Quickly and Easily to
7400-Series Digitizing
Oscilloscopes

TekMate d isplays its easy-to-use menus on the
screen of its companion 24p0-Series digitizing
oscilloscope.

Ί'ekMateT" transfers templatesfrom disk to the
scop efor template testing. Α DS1 sig na l is
shown here with αDSI test template.

EXTEND SCOP E CAPABILITIES FOR
WAVEFORM STORAGE, ANALYSIS, AND

UNATTENDED MONITORING
l l sers need not watc h their scopes while

waiti n g for occasional events . The TekMate/
scope team monito rs signals, d ate- and time-
stam p s capt ured waveforms, and sto r es ove r
3W waveforms on α d is k fo r late r r et r ieval .

L: ., : :ι ;� :: ~: . υε : . . . . J, .,. .;i'ε;
TekMateTM pe rform unattended monitoringfor
infrequent aberrant ev ents and stores thefa iled

PASS/FAIL TESTING

	

waveorms.
With TekMate- d ί recti n g any 2400-Se r ies

	

Digitizing
Oscilloscope, operators can perfo rm complex tests
acc ur ately and re p eatably with α minimum of training .
Di rect printer/plotter out p u t p r ovi d es waveform and
measυ r ememt- r esu lt sc reen dis p lays that can be inclu de d

in test re p o r ts and documentation .
FASTER OFF-SITE TESTS

Th is one- han d le system goes anyw h e re .
Off -site ιιse r s ca π :
" Carry d is k files o f known-good

wavelo r aι s
" Compare Ιίνc signals against stored

wavefo rm s
" Log wavefo rm data for later analysis
" Perfo rm signal analysis, such α5 F FTs,

w it h simple nienu selections

SOFTWARE
DSO-Utility Softwa re is incl u de d w it h every

TekM ate. Opt ίπτι 01

	

and o p erates οη αΙΙ Tektronix 2400-
Series Digitizing Oscil loscopes. It p rovi d es rou tines to.
" Save sco pe waveforms [ α dis k
" L oad d is k wavefo rms to sco pe
" Log data upon α waveform p asslfai Ι test failu re, α

scope tr ίggor , or at t he ond of α test sequence
" Perform waveform math including a dd, subtract,
mu lti p ly, d i v ide, integ r ate, d iffe r entiate, and Fast
Fo u rie r Transfo rm

" Generate waves h ape templates
" Ma ke direct ha r dco p ies on HPGL, IBM G raph ic,

Epson, PostScript, αι1d caιnε p alihie d evices
TekMate Option 41 Program Development

SjΓStem saves Ιίιη e απ d υυ [s μr υ g r αηι deve ΙυpmenI
costs . It rυπ s οπ ΙΒΜ - εοmpati h le computers, s uch as th e
Tek t r onix PEP 301 arid i n cl u des-
" Menu Development System , Waveform Math and
GRB Cont rol F unctions lib ra r ies

" Disk , di rectory and f ile-management functions
" Temp late Generation Tools

T he Te kMate Program Development System also
REPETITIVE AUTOMATIC PASS/

	

in clu d es Microsoft Quick C and Quic k BASIC program
FAIL TESTING

	

ηιίιι g languages and over 250 example programs .

Ιπ app Ιί c α t ίοη s whe re users need to
comp a re inco rni rι g signals against α
waveform tem plate, Te kMate an d α 2400-
Series digitizing oscilloscope offe r g r eatly
increased speed , acc u racy, and re peata b ility .
Ι ekM ate softw are includes utilities for easy
creation of waveform tem plates, tomp Ι ate test
execution, and archiving of wavefo rm and
meas urement results .
Perfo r ming wavefo rm math

functions - such as ve r ifying th e spectral
d ensity of α Τ -carrier p ulse waveform - is as
simp le as selecting the FFT function .
TekMate c αΙ c υΙ ales the FF T and d isp lays th e
res u lts on the sco p e screen-

To o rd e r, call your local Tektronix Sales Office, or sail Te k 's National Ma rketing Center.
Toll fr ee : 1-800-426-2200, Ext . 99 .



TekMateΤΜΜΕΑSURΕΜΕΝΤ AND TEST UNIT

ΕΙ-Test Software, Opt . 26, enab les users to develop
test proced ures, wit h not p r ogramming, on α Te k t ronix
PEP 301 System Contr oller or ot h er IBM-compatible
controller . T h ese procedu res are t h en exec uted on the
Te k Mate ry, pr oviding α qu ick, low-cost entry into
aulo ι rlated testing-

CHARACTERISTICS
Fo r complete specifications, refe r to product data sh eets
available fr om yo u r local Tekt ronix Sales Office o r th e Te k
Ιd αt ίοπαΓ Μark et ίng Ce n tor-toII-free:1-800-426-2200,
Ext . 99 .

Disk Drives-two 3 .5 inch mic r of1nρρy d is k dr ives, 720
kbyf es fo rmatted capacity eac h . IBM p c com p atible flop py
disk d r ive cont roller .

External Features andW Forts -
" Se rial R5-232-C part (CO MM-1) programmab le to

19 .2 bau d
" L imited (COMM-4) R5-232-C p ort (one active

hands hak ing signal in both d irections, not useable in
interrupt-driven alode)

" Cent r onics pa ral l el pr inter part

" GP IB port with talker, Ιistene r , DM A, an d
control ler capabil i ties

" Keyboar d pa r t (IBM cοπιμα t ί bιΙ e)

" Ha rdware reset button

" Audin speak er

+ Power-on LED indicaicir

Display- u ses the companion digiti7ing
oscilloscope's sc reen.

Clock-calendar -b υίΙτ Ιπ , battery bac kup

ΡαωαrAequirαmeats -90 # ο 250 VAC

line voltage range, 48 to 440 Hz line
f re q uency range, cons umes 70 watts .

Operating Systeiιr -Μ5-D05 3-3

ORDERING INFORMATION

2402 ΤeκΜα te

	

: ηsτ r .. ιττ e τ :

	

r, c~ :κι

	

$2,795

	

Opt- 42- 59 Sνlwd re subscription fo r

	

WARRANFΥPLUS O PTIONS
This base υπίτ ίη c Ιιιdp. τ . power ε o rd, MS - DOS

	

Opt . 41 DSO PUS

	

+$265

	

TekMate carries α one -yea r ωα rra n ly cove ring αΙΙ labo r απ d
softwa re, diagnostic softwa r e, 2402 Ha rdware Manual

	

(extend s softwa re upgrades and p rodu ct s up port

	

parts . Warranty may be extended thro u g h the Watrartty Plus
(070-6977-00), and Μ 5-005 Manual (070- 7013 -00),

	

to one f u ll year for U .S. customers)

	

options,
2402 ΤΕΚΜΑΤΕ OPTIO N S

	

0pt.19-Softwa re 5 υ bsc r i ρtio η for

	

Op t . ΜΥ- Reme d ial Cove rage 1 η yea rs 2 thr οιι gh 5

	

+$Υ19
Opt . 01 - ΟS0- U tility K it

	

+$305

	

Opt- 01 DSO-Utility Softwa r e

	

"'

	

Opt . Μ9- Reme d ial Cove rage in years 2 and 3

	

+$109
Incl ud es: 2402 TekMate base u nit, )SO-Utility Snft-

	

(extends softwa re u p g r a des and product su pp ort

	

OTHER ACC E SSO R I E S F OR 2402 ΤΕΙ( MR T Ewa re, DSO-Uτ lli τ y Manual (070-7015- Ο 0), GP IB

	

to one full year fo r inter national customers)]

	

GPIB Ca ble - 1,~2 mate r Ord er 012-1282-00

	

=100cable, and 2400 DSO Mounting Kit and instru ctions,

	

Opt. 42-15 Softwa re 5ϋω sε r1 ρtiοη

	

farΤα r

	

GPI B Cable - 1 mete r Order 012-0991 -01

	

$1402402 τekM ats Option 01 is also available as an

	

Op t. 41 DSO PUS

	

ΜΊστ 0α 0 Quick C - ς 5.25" media012 with manual)(Opt . 29) to t h e 2440, 2432Α , and 2430Α

	

(exten d s software ιιρ gra d e& an d prod u ct s upport

	

)
Digitizing Osε iilos εop es. See page 119.

	

tο one ΣυΙΙ yea r for inter national c u stome r s)

	

Order 062-9893-00

	

$99
Opt 1 R - Rackmount

	

+$2ο 0

	

Opt, 38 -S u bsc ri p tion Renewal

	

Microsoft Quic k BASIC -(5 .25" med ia wit h manual)
Opt. 1 Τ - Transit Case (202-0302-00)

	

+$450

	

fo r Opt, 01 (Inte r national only)

	

" ,

	

order 062-9352- Π1

	

" +
Opt. 1C -Transit Cart (016-1013-00)

	

+5110

	

Opt . 55 -S u bsc ription Renewal

	

24021054 System Training -
Opt. 2 F -Ouick Start O p e rato rs' r rai n ing Pac kage

	

+$199

	

fo r Op t. 41 (Inte r natiο nall only)

	

" ,

	

Basic O rde r 06 α -9155-00

	

$500
(U .S . p owe r, 020-1747-00)

	

Op t . 4Α - Τ -Ca rr ie r Trigge r and

	

24021050 SystamTraining-
Opt. 8 F -QuickStart O p e rators' T raining Package

	

+$199

	

2410 Softwa re (ANSI)

	

+13,875

	

Advanced Ord e r 068-9155-01

	

$500
ξΕυσο Powe r, 020-1740-00y

	

Opt . 4 Β - Σ -Carrici T r igge r arid

	

24071450 System Training -
Opt. 1 P -HC100 Color Μο ttα r with GP I R cable

	

2410 Soft wa r e (ANSI and CCITη

	

+$4,305

	

Comp rehenslve Ord e r 06 α-9155- ο 2

	

=750
(U .S . powe r)

	

+$990

	

opt . 4C- 2410 Software {CCITT)

	

+$2,415

	

Lap Li nk Softwa r e- (3 .5' an d 5-26' m e dia,
Op t. 2Ρ - He100 Colo r P latte r wit h GΡΙΗ cable

	

Fo r infοrmation οπ 2410 Softwa re,

	

RS-232 ηα h le) Orde r 062-9976-00

	

$110
( Ευm power)

	

+5990

	

see 2410 Oigitai Interface Test System . page 455-

	

Ou ι c kStart Ope rators' Guide -
Ορ t. 26 - Ε 2-TEST PC So rlwar e

	

+$1,885

	

(manual only) O r der 070-7447-01

	

$25
Opt. 24 to O p t. 28 -Delete M ic rosoft Q υίε k ΒΑ 5 ΙC

	

+$1,695

	

INTERNATIONA L POWER PLUG OP TIO N S

	

2487 Mec hanical Compatibility -
Opt. 41-050 Program Development system

	

+$1,315

	

Opt. Α 1 - Un ive rsal Ειι rο 224 ν, 50 Hz

	

NC

	

Or de r 018- α 991-Οο

	

$40
ΟρΙ . 4Χ -Delete Microsoft DOS

	

_$25

	

Opt, A2- UK 240 V, 50 Ητ

	

NC

	

2400 OSO Μαε hαπίεαΙ
whe re inte rnational licenr ing limitations re qui re)

	

$ ϊ 5

	

Opt. Α3 - ΑϋsεταΙίαη 240 V, 50 Hz

	

NC

	

Compati b ility- O rde r Π 16- Ο J78-00

	

$40
pt . S9-Softwa re Subscription for

	

Opt, Α4-North American 240 V, 50 Hz

	

NC

	

244512455 Mec hanical Compatibility -
Ορτ - 01 DSO-Utility Software

	

.+

	

Opt. Α5-5witτe rlan d 220 ν, 50 Hz

	

NC

	

Order 016 , 0990-00

	

$40
(extends softwa r e upg rades and p r odu ct support
to one full yea r fo r U .S . customers)

	

" Co ια tart your lucσ l sales representative .

To ord e r . cal Ι your local Te ktr o n ix Sales Office, or call Tek 's National M a rketing Cente r.
Toll fr ee : 1-800-426-2200, Ext. 99 .

Transport υρt άοηs ease transport both far si te-to-
si te

	

portability andfor safe

	

air shipment of the
2402/scope team. Option IC Ί'raσel Cart is
shown here.
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'	RECOMMENDED ACCESSORIES

Ορ liυη 1Τ Transit Case
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2400 SER IES ANALOG AND DIGITIZING SCOPES
Accessory

	

Key Characteristics (fo r c οοτα 1e[e

	

Page

	

Order

	

Price
specifi εaho η s r efe r to page(s) isted in t α bie)

Passive Probes

	

1 ΠΧ , 400 MHz . compact tip .

	

413

	

Ρ 6 Τ 37

	

$170
ς 1 Μsα j

	

(inc I . with 24678, 24658,
2440,2432A)

10Χ , 350 MHz . s ubminiat υ re tip	413

	

Ρ6136

	

$160
10Χ , 350 MHz . compact tip	413

	

P61 36 Opt 25

	

$160
(ine Ι . ωίΙΙ 12455Β. 2431 L)
10X . 150 MHz, subminiat ure tip

	

413

	

Ρ6133

	

$120
1 ϋΧ , 150 ΜΙ έz, compact tip

	

413

	

Ρ6133 Opt 25

	

$120
( ίποΙ . wit h 2430Α, 24458)
1 Χ/tΠΧ Switchable, 300 MHz

	

411

	

Ρ6127

	

' τ
Rugged 10X . 150 MHz

	

412

	

Ρ 61 0 9

	

$63

Active Probe

	

1 ΟΧ FET Probe, 500 MHz

	

416

	

Ρ6202Α

	

$780
Bias(Offset Probe

	

10Χ Bias/Olfsel Pr obe, 1 .5 GΗτ

	

416

	

Ρ6230

	

$475
L owImpedance Probe

	

1 ϋΧ LowImpedance, 3.5 GΗτ

	

414

	

Ρ6156"

	

$240
t50 Ω )

υ rrent Probes

	

50 MHz . 20 Am p s (dc + pk ac)

	

425

	

AM 503S

	

$2,200
15 ΜΗι , 100 Amps (dc + ρΙε ac)

	

425

	

AM 5035 Opt 03

	

$2,750
High Voltage Probes 120 MHz, 1500 V pk

	

420

	

Ρ6009

	

$280
75 MHz- 40 kV p k

	

420

	

Ρ6015

	

$780
Optical to Electrical 450-1050 ιι a ιι umeters, 700 MHz

	

371

	

Ρ 6701

	

$2,000
Converters

	

[requ i res 1103 Pr obe Powe r Supply]
1000-1700 manomete rs, 50 0 Μ 117

	

371

	

Ρ6702

	

$2,095
( requ i res 1103 P robe Powe r Supply)

Powe r Supply

	

Powe r Supply fo r up to two probes

	

428

	

1103

	

$375
Isolator

	

Two inde en dently-isolated channels,

	

421

	

Α 6902Β Op t 02

	

$2,650
20 MHz, 3000 V ac

SNIT Interconnects

	

SrnaII grabbe r cli p s έοr s υrface- mount

	

429

	

SMG50

	

$89
devices (requi res 013-0202-02)
501C Twin Pack fo r Small Oulline

	

Heler [υ
Integrate d . Cl rε u lts (8,14,16 . 20, 24 pins)

	

page 429
Pl. CC Twin Pac k for Ρ lastir Leader

	

Refer 11)
Ch ip Ca rr ie rs (20, 28, 44, 52, 68 pins)

	

page 429
Cameras

	

Low-cost, mD υ ntab Ι e fi lm back camera

	

392

	

C-5G 0 μέ 01$500
Nigh ΡΘ f ¬ υ r πιαη cΕ

	

396

	

C-30 BP Opt 01

	

$1,760
Carts

	

Portable Instru ment Car[

	

399

	

K2 12

	

80
Cart with Plotter 5 h αΙ t

	

399

	

Ιί 212 Opt 22

	

20
Carrying Cases

	

Telescoping handle, ret ractable wheels

	

441

	

202-0302-00

	

$450
Low-cost suitcase style

	

441

	

016-0792-01

	

$280
Carrying Strap

	

Ove r-the-sho u l d er	441

	

346-0119-Π0

	

* ρ

Swivel Base

	

Adjustable scope stand	399

	

Κ501

	

$49
Colo r Plotte r

	

HC100 4- Ρ e ιι ΡΙοίίeι

	

384

	

HC100 Opt 01

	

$990

k' Opt ional 2Χ, 20Χ, and ΙύύΧ tips available, see page 419.
*' Contactyour local sa les rep rese nlatiνe .

To order, ca ΙΙ you r ΙαεαΙ Tektronix Sales Office, or ca ΙΙ Tek's Ηα tίοηe Ι Ma rketlng Conte r.
Toll free : 1-800-426-2200, Ext . 99 .
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PRODUCTIVITY
FEATURES

Ι kil l l I1LλLLi Lλ.3 LιlLLCλ .JυV! L'50 rJLiLl: Lr l ! VL Υ UUiL . - .

The Te k 2204 Se ries d igital an d analog scopes span α

	

signals . Finally, select α p r od u ct class that meets your
performance range f r om 20 MHz to 100 MHz .

	

ρ roduct Ίνέ ty needs and offe rs feat u res to ίm ρ rove you r
To c h oose the r ig h t scope . fi rst ch aracte rize you r

	

measurement cοη fIdenr e .

	

These enhanceme η is make i[
signal and deci de if you need full-feat ur e d advance d	easyto get fast and accurate results . The best In class
performance o r econom ical sta nda r d performance .

	

An

	

products re p resent t he lalest o ff e ι i n gs i rι each per#orm -
advanced 100 MHz oscilloscope is the most popular

	

απεe level,
choice for most service and re pair needs .

	

The second

	

The oscilloscope refe r e n ce section beginning art p age
step is to decide on eit h er d igital plus analog d is p lay or	26provides a d ditional info r mation to assist you In yo u r
just analog d isplay .

	

With t h e addition of d igital disp lay

	

selection p rocess .
tec h nology, you can captu r e and analyze mo r e types of

SELECT ΒΑΧ0W!0 ΓΗ

	

Ι
AND PERFORMAN ET

SELECT σΙΒΑί AY
72H'011 11Y

	

DIGITA L τ ANALOG
" Low re p . signals
-Wave Σπιιrι χΓυ+α g υ
" S ing Is s h ot acqu isition
" RS-232 orGP I B Ιητerf αεα

IF - τ
S FLFCT

	

223212221

	

22474,22444,22434 22364,22354ΡΕι7 Π 1!C ΤΙΥιΥΥ

	

" In du stry standa rd

	

" 3 mart Scope

	

Family

	

" Basic VersatIlItyFΕΑτ U `i f 5
" 20-100 MS/s.

	

" Cu rsors and reado ut

	

"

	

Dual Time Base
" Re p etltlve Sam p ling (100 MHz)

	

Auto
Setup

	

2 Channel
" Peak σetectionlAv e rag λng

	

" Α ςhαππ e Ι

	

"Tr igge r V iew
" 4 Ν R ecor d Lengt h

	

" Dual ti m e base

Τ τ
2232 NEW

	

22474NEW

	

22364 NEW
" 100 Μ $1s/ΡΕ r ςhαππeΙ

	

:Auto medic Meas ur eme ιι ts

	

" Cc υ nte r
" ΙΟ π s glitc h capture

	

Voltmeter

	

" ΠΜΜ
" Dual Tim e Base

	

"

	

Counter Timer

	

" L ε D Readou t
" 28 Κ Εχlerι ded Sf u rage

	

" Front Ραm1 Set up Sto rα ge

	

" Gated Meas ur e m ents
" 1 ΚΙ4 κ Selectable Record Length

	

" 5 πιαετ C ιι ( Νσr5
" Trigger Level Reado ut

s[ ιιετ αΑΝυωιυ ι i,
* l+"

	

-̀ .4 F 0 Τ+ μζΗ "`

	

2MO MHz OSCILLOSCOPES

3ειεατ D ΙSΡLΑΥ
τεσΗΝαισGΥ DIGITAL + ANALOG

" Low re p . signals
" Wave fo rm sto r age
" Single sh ot αcg ιιίηί tίυιι
" R S-232 o r UPI Β Ιπt α rtαω

2211Γ22 σ1
" Entry Level DSO
" 20-50 MHz ART
" 10-20 M SIVCh
" Horoprilul Magnification
" RS-2 32-C Ηα rd copy Ι rι ieιΓυcπ

2211 NEW
" 5α MHz Analog B an d wi d t h
" 20 MSM IPs r Chα nnei
" 4Ν R ecnid L e ιι gΙ lι
" Cursor si Headout
" X5/XlM50 Horizontal Map .
" 500 v1dik, sensitivity

100 MHz OSCI LLOSCOPES

STANDARD PERFQR

τ

ANALOG
" Read ti me dis p lay
" TV line. field
" Signal Conditioning
" Variable Trίgger Ιιιιl ιΙυΓf

" 2 Channels
" Ad vanced Tr ί U U Frirι g

2224 NEW
" ΗΙ g h Spee d Single S hot

i Ac i r isd ion
Ι " 100 MSIs pcr Οh απποt

" 60 MHz Aiming BW

	

2225
" 10 Ω 5 g1th cap ture

	

" 50 MHz
" 1 Ν14 κ Record Length

	

" 500 V Sensiti v ity
" Du al 71 me Base

	

" Tr igge r Ηπ ld ιιf[ Cur ιl r ol
" Μυ itiple Acquisition Mo d es

	

" Battery Option
" Ti iggr r Ι rvel Rcadσ ut

	

" Horizontal Magnification
" GΑΓΒ or IRS-232-0 Ιιι tυ rfαtε

NIF
ANALOG
" Road time d isp lay
" TV li n e, field
" Signal Conditioning
-variable Tngge r h old off

222Μ2σ5
" Econo m y
20-50 MHz

To order, call your focal Tektronix Sales Office, o r call Te k 's National Mar k et ing Center .
Toll free . 1-800-428-2200, Ext. 99.

ow-Cost Portable Test
Instruments With Both

Digital Storage and
Analog Real-Time
Capabilities .
" Wide Selectio n to Meet An,
Signal Analysis Need

"Economical Operation,
Long-tile and Precise
Measurements

" The Latest in Design and
User Interface Featu res

" Lightweight, Compact, and
Portable

" Rugged, Safe and Reliable

Contents
Νεω2232-- . . . . . . . . . . . . . . . . . . . 124-125
NEW2224 . . . . . . . . . . . , . . . . . . . . . . . . 12 Fr127
ΝΣW2221 . . . . . . . . . . . . . . . . . . . . . . . . 128-129
NEW2211 . . . . . . . . . . . . . . . . . . . . . . . . 130-131
2201 . . . . . . . . . . . . .. . . . . .. . . . . .. . . . . .. . . . . . . . . . .132
NEW2247A . . . . . . . . . . . . . . . . . . . . . . 133-135
22464 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 133-135
22454 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .133 135
Νεω2236Α . . . . . . . . . . . . . . . . . . . 136-137
NEW2235A . . . . . . . . . . . . . . . . . . . . . .136-137
2225 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .138
2205 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .139
220012300-Seri es Recom-
mended Accesso ries

	

and
Environmental S p ecifications . . .142
E duca[ ίοη/Τ rα ίπέ π g . . . �� , . � , 361-364
Came r a Information . . � . . . . . .387-397
2200 Se r ies Pr obes
Com p lete Information . . . . . . . . . . . . . . .403
2200 Ser ies Ορ t ίοιιs-
Rac kmoυnts, T ravel Accesso ries,
Viewing Hoo d s arid
Εχ te r ηαΓ Power Sup plies . . .440-443
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® 100 MHz, Ι001VIS/s
DIGITAL PLUS ANALOG OSCILLOSCOPE

aveform
Confidence and

Versatility Unmatched

at the Price .
" 100 MHzAnalog Bandwidth,
100 MHz Digital Storage
Bandwidth
Dual rime Bass

" 100MSIS Per Channel
Sampling Rate

" 10ns Glitch Capture, Any
Sweep Speed

& Selectable 1K or 4K Record
Length

" 8-h it Vertical Resolution
" Time and Voltage Wavelorm
Cursors

" Trigger-Level Readout
"Point-Selectable
PrelPost Triggering

"Extended Battery-Backed
Wavelσrm Storage (2βΚ)

"Εχραηd1Αeραsίtίαη Any
Stored Waveform

" GPIBor RS-232-C
Communications Options

PREMIUMVERSATI LITY
The new 2232 delive rs h igh-end p0o rmance at the

lowest pr ice in Its class . A s the new flags h ip of Tek 's
2200 se ries, the 100

	

MHz 2232 has advanced capabil ί -
ties not foun d in comparab l e scopes . On t he digital

sto rage si d e, i[ offers 100 MSIs sampling sim u ltaneously

on two channels, 10 π s glitc h captu r e, 4Κ record length
an d exten d ed memory. At th e push of α button, the 2232
upe rales as α conventional analog sco pe with the ease of

use an d fam ίΙ iar ί ty you expect f rom Tektronix scopes.
And, [lie 2232 offe rs all this fo r α p rice that makes it the
best ναΙυ c i n its class .

HIGH SPEED GLITCH CAPTURE
With ίηπονα t ίν c sampling technologies, the 2232 is

εαρα b Ι e of catch ί ng s ί g ηαΙ var ί ati ο ns that are easy 10

miss ωί t h other scopes . Ιη Peak detect samp Ι ing mode
the 2232 is always sampli ng at 100 MS/s . Because it can
Capture an d display random events as na rr ow as 10 ns α [

any sweep speed , th e 2232 helps you g υί ckly ί sο late

μιο b1erns that you mig h t otherwise overlook .

EXCELLENT WAVEFORM RESOLUTION
The 2232 acqu i res either 1f{ o r 4Κ records w ith 8-bit

vertical r esolution, d isplaying the necessa ry detail fo r
ρredse an αΙys ί s .

	

You ca ιι capture [our screens of data ίπ

α single acqu isition wit h t he 2232, and sto re them in α

4Κ reco rd . O r , you can comp ress all pυ ints 011-sυ ( Βeη ,

loo k at any 1 Κ portion, o r expand to view 100 points in

G ΡΙΒ
1ΕΕΣ ,4αα

124

Τ3τ e 2232's peak detectmade cap tures glitches as narrow as 10 ns. Using the second

1 ί b rary of

	

known good waveforms can be fecal Ι e d at any
time fo r pe rformance verification- O r unknown signals
can be cap t ured and recalled for late r analysis .

TIME-SAVING FEATURES
Bezel butto ns, measu rement cursors and on-screen

readouts reduce analysis time and meas ure r τι e n t e rr or .
Conv eniently located bezel buttons let you save reference
wavefo rm s and select advanced menu fun ctions . These
functions incl ude setting acquisition modes, ave rage
weig hting and sweep limits, paint-selectable Ifίgge r
position, sto red wavefo rm formatting and position, an d
sto red waveform recall .

Measurement cu rsors further sim plify scope ορ e rαt ίοη

by automatically calculating and displaying time and
voltage diffe rentials. The cursors a re tied to α selected
wavefo rm and

	

can be ρus έtioned anywhere έπ α r eco rd for
d elaίed tim ίng analysis . Scale factors au to mat ί cal Ι y track
the selecte d wavefo rm .

SOLID TRIGGER ING PERFORMANCE
Α fu ll range of triggering ca pabilities has been built

into the 2232 to assure t rigge r stability . These include

featu res like variable hold-off fo r triggering an complex
wavefo rm s, high freq uency and low fre qu ency r e j ect
conditioning for noisy envi ronments, and peak-to-peak
auto trigger for vi r tually hands-free t rigge r level contr ol .

Α new feature, trigge r level readout, allows th e use r to set

α vol tage val ue fur th e t rigge r point and read it di rectly an
sc reen . This capability is especially useful fo r setting up

α single-shot acquisition-

INTEGRATED SOFTWARE PACKAGES

Opt έοηαl GPIB o r RS-232-C ίη lerfaces let you t ί e the
2232 d irectly to your p r i n ter, plotter , or PC for automated
data collection and analysis . In addition, α numbe r of
software packages dasigned spec ί f ί cai Ι y for the 2232 are

αναί 1 α b Ι e from Te k . Fa r examp le, Tek's new RS-23 2-C

leleSe rvicing software is t he first commercial package
that combines data communication, d ata managemen t

and wave fo rm g raphics for remote servi ce applications .

See the Test and Measu rement Softwa re sect ία r ι of t h ί s

catalog for mo re Information on this and other software

sol utions .

WIDE RANGE OF APPLI CATIONS
The versatility of the 2232 feat u re set m akes it i d eal for

time base and expans ion feature, it's then easy to chαrtacterize the gli tch .

	

α wide range of a pplicat i ons . For example, its rugged-

ness and po τtabliity are α perfect mu lch
for

the f έ eld
p recise detail . Fo r quic k update sp eed , ju st select 1 Ι (

	

service technician . Its 10 MH z single sh ot bandwidth ,
acquisition record length f rom the star[ . And for even

	

glitc h capture and signal analysis capabilities are
greater re so Ι uti0n, use the 2232's complete d υαΙ time

	

invaluable fo r ci rcuit design and t roubleshooting . Ν
base to qu ickly zoom in on any p ortion α{ α waveform

	

trigge ring and α complete dual time base allow fo r easy
and ac q ui re α full reco rd of info rmation - α [ up to 540 ps

	

video and image waveform analysis . Wavefo rm averaging
sample neso! ιι t ίπη .

	

and t rigger conditi οηίng make it ideal for powe r supply

EXTENDED STORAGE CAPAB ILITY

	

troubles h ooting .

Once sto re d , any wavefo rm can be expa nd ed,

com pr esse d , and repos ί t ίοη ed vertically and hο rizontα ! Ι y

	

CHARACTERISTICS
fo r mo re precise analysis or comp arison with other

w aveforms .

	

DIGITAL STORAGE SYSTEM
*1 k e2232αscillusrnpm rnmplies with

	

The 2232 also comes with 26 Κ η{ extended, batte ry-

	

Sample Rate -100 Μ 5/s per chα nnel . E ffective sample
IEEE s

Tektronix Standard

	

RS-2-?2C
and Tek trowix Stαxdard Lodes and

	

backed memory, which lets you store as many as 26

	

rates up to 2 GSIs in r epetitive storage mode (0 .5 μsld iv

Fnmα ts

	

waveform sets far up [ α t hr ee yea rs . Thus, α reference

	

and faste r in single-channel mode, 0 .2 psjd i v and faster
dual-channel)-

To orde r , call your local Tektronix Sates Office, or call Tek's National Ma rketing Cente r.

Tell free : 1-800-42θ-220(1, Ext . 99 .
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Resolution -Vεrt ί cal . 8 b ί ts (25 levels per d ένί s ίαη ), 10

	

10- Wit h Εί t h e r Source : HF REJECT (attenuates above 40

bί t5 usef u l ίπ ave rage mod e . Ηο r έτοη tαΙ : 10 h ί ts (100

	

kHz), LF REJECT (attenuates below 40 kHz) .

points pe r division), 9 bits pe r channel in dual chan nel

	

Variab le Holdeff-At least 10 : 1-

Mode .

RecordLength -4Κ o r 1Κ selectable . 2Κ o r 512 per

	

Deflection
Factors

-Same as ve rtical system .
channel in dual channel mo d e .

	

Bandwidth- χ _ Αχί 3 : 2 .5 MHz in nonsto re mode, up to
PrelPaιst Trigger -118, 112, o r 718 tr igge r position

	

100

	

MHz ίπ stor e made . Υ -Axis : same as vertical system .
selecta b le, point-selecta b le via men u .

	

Phase Difference -±3° from do to 150 kHz .
Acquisition Modes- Pea k D etect (10 π s glitch capture

α[ all available sweep spee d s) ; Accum u lated Peak Detect ;

	

ADVANC ED FUNCTIONS
Average (we ί g h t-se Ι eolable Ιrom 1 Ι1 to

	

Cursor Function and Accuracy - πV ΟΙΙs : ±3°k of

11256 in α binary sequence) : and Sam p le,

	

reading- nTime:±1 display Interval (5 sldly to

Save Reference Memory-One 4Κ o r three l it

	

1 μsldiv) ; ±2 d is p lay inter vals + 500 μ s] ς0 .5 ρsldi v to

acqu isitions, an d 26Κ of extend ed Ιτι6m ο r γ (sta r e UP to

	

0-05 μs/d iv) .

26 wave(o rm sets) . B atte ry-bac ke d memory sta r es

	

Χ"ΥPlotter Output- Plats all displayed waveforms,

waveforms fa r υρ to 3 years-

	

cut reado u t, and g r aticule (selectable)-

VERTICAL SYSTEM

	

External Clock Input- d c to 1 <Η 7 (91 οω mode), do to

(2 Identical Channels)

	

1 00 kHz (last mode) .

Bandwidth {-3dB)and Rise Time
-1 οα MHz and

	

CRT SYSTEM

3 .5 ns (0°C to +35°C) ; 80 MHz an d 4 .4 ns (2 rnVldiv or

	

Display-8 cm χ 10 cm . 1 4 kV nom ίηαΙ voltage .

+35°C to +50°C) .

	

Controls - Α ΙΝΤΕΝS ΙΤΥ , Β INTENSITY, TRAC E
Deflection Factor andAccuracy-2 IT iVl d i ν [ο

	

ROTATION, BEAM F IND , FOCU S, STORAGE/READOUT

5 Vld iv 12% (+15°C 1α +35°C);±3% (Ο°C [ο +50"C} .

	

INTENSITY, GRΑΤ ICU L Ε I L LUM INATION .

Vertical OperatingModes-CH 1, CH 2, CH 2

	

Z-Axis -5 V cal ι ses noticeab Ι e m ο d υΙαf ίοη , Usable to

I NVER T, ADD, ALT, CHOP (500 kHz), and ΧΥ .

	

20 MHz .

CλMRR - At least 10 :1 at 50 MHz .

	

POWER REQU IREMENTS
Ιηρρt Α and C-1 ΜΩ , 20 pF .

	

Line Voltage Range - 90 Vac to 250 Vac .

Μαχ ΙορυΙ Voltage- 400 V ( d c + peak ac),

	

Line Frequency- 48 Hz to 440 Η 2 .

800 l' c- ρ

	

Μαχ, Power Consσm pption -85 W (150 VA) .

Channel Isolation - 100 :1 at 50 MHz .

	

ENVIRONMENTAL CHARACTERISTICS
HORIZONTAL SYSTEM

	

(See page 142)

Sweep Speeds - Α swee p : 0 .5 sld iv to 0 .05 μs1d ίν ,

	

PHYSICAL CHARACTERISTICS
extended to 5 nsld i ν with Χ10 ιπαg ηί f ίcα[ ίοη . 5 sld iv tQ

0 .05 μsl d iv in store mod e (5nsld ί v w it h Χ10 MAG) .

	

Dimensions

	

ram

	

in.

Β sweep : 50 msld ίν to 0-05 O d ίν-

	

Wi d th

	

360

	

14.2' wit h h andle

Accuracy- Nonstor e Mo de: Χ 1 : ±296 ; Χ10 : ±396

	

Heig h t

	

137

	

5.4"

(+15°C to +35°C) . Χ 1 : ±3°k ; Χ10 : ±4°k (0"C to +50"C) .

	

Dept h	440

	

17.3" w/o fr ont cove r
Star e Mode: ±01% over full 10-24 divisions-

	

Weigh t

	

kg .

	

lbs.

HorizontalOperating Modes- IN onsto r e Mooe : Α,

	

Net

	

6.2

	

18
ALT (Α i n tensi fi ed by Β

and
Β),

	

Β . Star e Μο de~ Α , Α

intensified by Β , Β , 4Κ COMPR ESS-
Dulay .lifter -50001

Sash,- UL 1214 liste d , CSA certification .
1U."..+.

Delay Time Accuracy -± 1% (+15°C to +35°C) ;

	

- 3 yea rs

±2°k (0°C to +50 0 C),

	

INSTRUMENT OPTIONS
TRIGGER SYSTEM

	

ΑΝSUΕΕΣ-488 GΡ18 Ιηtertace (Option 19) -
Trigger

Sorsitivily(Α and8) - Ιπ tε r παΙ . 0 .35 div at

	

Function S u bsets 1mplemente d . SH 1, ΑΗ 1, Τ5, L3, SR1,

10 MHz, 1 .5 d iv at 100 MHz . External : 40 mV α[ 10 MHz,

	

RL 2, ΡΡΟ , DC1, 0Τ0, CO, E2 . Platte r Devices : HP-GL,

150 ΙτΙV al 100 ΜΗ 7 (Α trigger only) .

	

Epson FX-Se r ies, HP Thin kJet . Data Transfer Rate :
Trigger

OperatingModes - A-Mode, Pea k-P ea k	approx. 1 kByte/5,
AUTO (also fo r TV LI NE), NORM, TV F I E L D, SG L SVVP-

	

ΕΙΑ Std RS-232-C Intertace (Option 12)- Bau d
Β-Mode : Runs Afte r Delay, Triggered Afte r Delay,

	

Rale : 50 to 2400 for inte r active use, up to 4800 for

Trigger Source - Α Trigge r : VER T MODE, C H 1, CH2,

	

driving platters . P latter Devices : ΗΡ-G L , Epson F X-

LI NE, ΕΧΤ - Β T r igger VERT MODE, CH 1, CH 2 .

	

Series, HIP Τ h i n kJ e Γ . Cn n nedo rs : DCE (female), DΤΕ

Trigger Coupling -W ί t h 1ntcr nal So υ roe : AC ωίt h	(male).

Ρ -Ρ AU TO, TV L I NE, or IV FIE LD mo d e ; DC wit h NORM

	

QuickSbrt Training Package (Option 2Fj-

o r SGL SWP m ode . Wit h Exte r nal Sou rce . AC, DC, o r DC/

	

I nclu d es Quick StarΓ t raining manual
and

multiple signal

so u rce boa rd wit h battery .

Το orde r, call your local Tektronix Sales Offi ε e, o r call Te k 's National Marketing Center.

Tall free : 1-800-426-2200, Ext . 99 .

2232 100 MHz Dual Tim e Base,
ΟίgίταΙ ο Analog Οsc ίΙΙο 8εορα Tr $5,495
Includes :
Two 1 ΟΧ Voltage Probes ΙΡ 6109
Opt . 01) . Opefator'5 Manual
(070-7066- 00),
User's R ef. G u i de (070 - 7 α 6θ - οο) ,
Front Panel Cove r (200-2520-00) .
Accessory P ouc h (016-0677-ϋ2),
3 Yea r Warr anty . Powe r Co τ d.

INSTRUMENT CIPTIONS
Opt . 10-G ΡΙΒ Ιπτerfααe

	

4300
Opt . 12 - RS-232-C Interface
(ωιcαά 1 α)

	

4300
Opt . 2 F - Operator 's Qu i εkStart
Training Pac k age

	

+$199
(Seepage 361 in education section for
information ω+ Quick Start Packages)

ACCESSORY OPTIONS
Opt, 1 C - C- 5C Opt . 02 Came ra

	

+$500
Opt 1K-K212 ι nst r u mentCart +5380
Opt, 1 Ρ - ΗC100 Plotter

	

+$990
ω1GΡi Β ca ble (requires Opt . 10)
Opt. 3 Ρ - ΗC100 Plotter

	

+#895
ω1Α 5-232-C Ca ble ( re q. 0 μt. 12)
Op t. ΙΤ -Trans it Carry ί ng Case

	

+$280
Opt. 17 - Ρ6408 Logic Probe

	

4350
Opt. 33 - Τrαν e Ι Line Ραε kα g Α

	

+$295

I N T ΕRNATIORAL POW ER PLUG
OPTIONS

O p t- Α1- Α5 -Availa b le

	

NC
See page 142 for descriptions .

WARRAN TY- PLUS SER VICE PLAN S
Opt. Μ2-+2 y r sservice

	

4295
Opt Μ3-+2 yrs srv . & 9 c αιs

	

4300
Opt Μ4-+5 cα 1 Ι brat Ions

	

4615
O pt, Μ5-+2 yrs srυ . & 9 cals

	

+$1,400
Opt . Μ7-+2 cali brations

	

+$265
Opt . Μ8 -+4 ca 1 ί b r αtίοπs

	

+$530

RECOMMENDED ACC ESSO R I ES/
FIEL13 KITS

5arvice Man υαt-(070-7067-00)

	

$25
2232 F10-G Ρ1 Β F ield U pgrad e
Kit

	

$350
2232 F12-

	

$350
RS-232-C F ield Upg r ade Kit
GΡ1 Β Cab ιe .2m -(012-0991-00) $150
Rac kmount K it-(01 Β-1003-00) $155
(See page 142 for mor e accessor ies.)
ττ

	

Product availa ble ωίttιίπ 24 ho υ rs
t h roug h Te k Di rect. Call 1-800-426-2200.

71e 2232's 100MSIs
sampling rate and excellent

reso lutionmake it the
apprπρ rάα te rhπάεefnr σ wide
range ofapplications,
in cluding video/TVdesign ,
troub leshooting andserv ice.
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Β ringing th e Benefits
of H ig h Sample Rates

and Nar row Glitch
Capture to Law
Frequency Applications .

" δα MHzAnalog Bandwidth,
10MHz Dlglial Storage
Bandwidth

" Dual Tim e Base
" 109 M$ls Digital Sampling
Rate

" 10ηα Glitch Capture, Any
Sweep Speed

"Selectable 1Κor 4Κ Record
Length

" 8-hit Vertical Resolution
" Time andVoltage Wavelorm
Cursors

" Trigger-Level Readout
" GΡΓΒ or RS-232-C
Communication Options

BUILT-1 H EASE OF USE

The 2224 was designed with ease of use in mind. Fo r
example CRT bezel buttons pr ovide yo u quic k access to

2224. 73zΕ 2224's Powerful digital

	

storage features make it the perfect

	

scope for

	

saving and ret rieving reference wavefo rms . T h ey also
mοηέtοΡαηg inpυtloutpu t co n trol systems or vibratioη and shack ef fects.

	

αΙΙοω you to select f rom d isplay and pi ο t set u pmenus .
E asily ma η i ρυΓated measurement cursors au tomatically

NIGH RESOLUTION AT ALL SWEEP SPEEDS

	

calculate and d isplay time and voltage diffe rentials .
ιεε
GPIB

ε -~αα

	

Α selectable 1Κ14Κ reco rd lengt h makes ί t easy to

	

Ad vanced t r igge r featur es guarantee t r igge r sta bility and
monitor events occu rr ing over i αη g time periods. Yo υ 'l Ι

	

easy set up . Th ese include trigger voltage rea d -o ut, pea k -
mai rι tain h ig h r esol ution at 100 p oints/di vision even

	

to
conditioning

automaticg (hi c
frequency

arid t r ig
frequencywh ile capt ur ing events as slow as 200 secon d s pe r	In addition, trigger

fr e q u ency an d low fre qu ency rej ect] .
acquisition,

	

Ιπ

	

ddifin (rigge r ρο s ιΓιοιι c α~ ι also be va r ied among
p re-, mid-, and post-t r igge r choices.

'The 2224 αsdlloscope complies with
IEEE Standard488.1-Ι987with
Optio n 10, RS232C w ith Option 12,
and Tektronix Standard Codes and
Formats

ACCURATE WAVξFORM CAPTURE AT
AFFORDABLE PRICES

Tek 's new 2224 d igital sto r age oscillosco p e provides
hi g h sample rate, na rrow glitch captur e, and excellent
samp ling resolution -all at ail attr active p rice . Its 60
MHz analog and 10 MHz d igital storage b an d wi d th mak e
it the r ig h t c h oice for low fre q uency a p plications .
Becau se th e 2224 υ t ίΓίτes real-time sam p ling on Ι y (no
repetitive sampling), t h e usefu l sto r age bandw i d th is
Ι i m i led by th e sample rate.

SLOW SPEED VIEWING
One advantage of d igital sto rage is t he ability to

capture and d isplay slow s p ee d events . T he 2224 can
acqu i re at 5 secon d s/d ί vision, d isplaying each sample as
it is captu r e d . You can select eit h e r scan d isplay (left-to-
r ig h t) o r r οΙΙ d is p lay (rig h t-to left) mo d es fo r contin uo u s
signal monitoring . The external sample clock inp ut
ena b les you to cap ture even slowe r phenomenon,
i n cl u di n g temp eratu re changes occurring ove r several
hou rs . It also allows sampling to be synchronized to the

TG υ rde r, co ti your Ιο cαΙ Tektronix Sales Office, οε ca ΙΙ Tek 's National Μarketi ηο Conte r.
Toll f ree : 1-800-429-22011, Ext . 99 .

FAST WAVEFORM DOCUMENTATION
Use eithe r the opt ίοηαΙ β5-232 C or G ΡΙΒ i nterface to

connect your sco p e to α printer, plotte r , o r P C . Di r ect
hard copy o utp ut, incl ud ing an auto-plot mode, ma k es
wavefo rm doc u mentation easy . In addition, several off-
the-she If Te k softwa re pac kages a re αναίΙα h1e w h ic h
pro v ide capabi Ι itέes ran gi η g f r om waveform display to
detailed signal analysis on α PC . See the Test and
Measu r ement Sect i οn of t h is c αtαΙο g for

	

more informa-
t ίοπ .

MULTIPLE ACOUISITION MODES
The 2224'5 high sample rate an d p r opr ieta ry p eak

detectI n n ac qu isition mo d e allow you to capture signal
variations as narrow as 10 rι s α[ any sweep s p eed . Th is
capability is es pecially val uable at slow swee p sp ee d s,
often enco u ntere d in mech anical or b iophysical

	

2224' liεase relationsh ips can easily he compared
applications, wh ere important signal d etail can occur

	

using the 2224sΧ-Υ display made and save
between typ ical sam pl ing inte rvals . Byalways samp li n g

	

rεje renεe memories.
α[ 100 MS/s, the 2224 won't miss el u sive glitch es or
pea k voltage values . M oreove r , accumulated pea k	eventbe ing monitored, s u ch as t h e rotation of α machine.detection cap tu res signal dr ift over ti m e, w h ile signal

	

With du al digili τe ιs, t h e 2224 also sim u lta neously
aver aging is useful for removing unwanted noise f rom α

	

samp les bot h channels for p recise time-co rrelated
signal .

	

measurements-

TARGETED APPLICATIONS
The 2224's h ig h samp le rate and fast pea k detection

capabilities pr ovide t h e i d eal so Ιιιt ίαη fo r elect r omechani-
cal meas ur ements, b ioph ysical and geophysical resear ch ,
and pr ocess control monitoring . T h ese kinds of
αρρΙί cαt ίοη s benefit greatly f r om th e 2224's advanced
digital sto r age capabilities and hig h single-s h ot
bandwi d th .
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CHARACTER ISTICS

	

Trigger Coupling- With I nte rnal Source : AC with
Ρ -Ρ AUTO, TV L IN E, o r Ν F I ELD made ; DC w ith

DIGITAL STORAGE SYSTEM

	

NORM or SGL SWP mo d e . W it h External Sou rce . AC,
Sample hate-100 Μ S/s pe r c h anne Ι .

	

DC, or DC/110- Wit h E it her Source . H F R EJECT

Resαlutian - Vertical : 8 bits (25 levels p er division) . 10

	

(attenuates a b ove 40101z), LF RE J ECT (atte n uates

bits usef u l in ave r age mode. Horizontal: 10 bits (100

	

be hove ;0 kN / )

p oints pe r di v ision), 9 b its pe r chan nel in d ual c h annel

	

Variable Hαldαff- At least 10 .1 .
mode .

Record Length- 4Κ o r 1 Κ selectable . 2 Κ nr 512 pe r

	

7[-Υ OPERATION

channel in d ual c h annel mod e .

	

Deflection Factors- Same as vertical system .

ΡrwFαst Trigger-118, 112, or 718 t r igger position

	

Bandwidth - Χ - Αχί s : 2 .5

	

MHz ίιι nonstor e mode, υρ

selectable,

	

to 10 ΜΗ 7. ίη sta re mo de . Υ-Axis : same α 5 vert ί cal

Acquisition Modes- Peak Detect (10 ns g Ι itch capture

	

system .

at al Ι availa b le sweep s p eed s) ; Accumulated Pea k Detect ;

	

Phase Olffereηce-±3° f rom do [ ο 150 < Ητ .

Ave r age; and Sample .

	

ADVANCED FUNCTIONS
Save Reference Memory- Οπ e 4Κ or th ree 1 Κ

	

CursorFunction αηdAccuracy -AVo Ι ts ; ±3% of
acquisitions i n batte ry-bac ke d memory.

	

reading .

	

Tim e : t 1 α s ρ J αy interval (5 sfdiv to

VERTICAL SYSTEM

	

1 !-s div),

(2 I de n tical C h annels)

	

Χ-ΥPlotter Output- Plots αΙΙ d ί splayed wavefo r ms,

Bandwidth (-3 dB) andRise Time- 60 MHz and

	

c rt rea d o ut,

	

and g raticυ 1 α (se lectab Ια ) .

5 .8 ns (0°C to +35°0) ;50 MHz and 7 .0 πs (2 mV/div o r

	

External Clock Input-dc [ ο 1 kH z .

+35"C to +50°C) .

	

CRT SYSTEM
Deflection Factor and Accuracy- 2 mV/d ίν to

	

Display - 8 cm χ 10 cm, 14 kV nominal voltage .
5 V/d iv ±2 Ψο (+15°C to +35"C) ; i3% (0°C to +50°C) .

	

Controls - Α INTENSITY, Β INTENSITY, TRACE
Vertical OperatingModes- CH 1, CH 2, CH 2

	

ROTATION, ΒΕΑΜ FIND, FOCUS, STORAGE /
INVERT, AD D, ALT, CHOP (500 kHz), and ΧΥ .

	

RFADO ί JT INTENSITY, GRATICULE I LLUMINATION .
CMRR-At least 10 .1 at 50 MHz .

	

Ι-Axis- 5 V ca u ses noticeable mod ulatio n . Usable to
Input Β and C-1 Mil, 20 pF.

	

10 MHz.
Max Input Voltage-400 V (do + p ea k ac), 800 V ρ - p .

	

POWER REQUIREMENTS
Channel Isolation -100 :1 at 50 MHz .

	

Line Voltage Range-90 Vac to 250 Vac .

HORIZONTAL SYSTEM

	

Line Frequency-48 ι ίτ to 440 Hz-

Sweep Spαs&- Α swee p : 0 .5 s/d έν to 0.05 }sld iv,

	

Maximum Power Consumption-85 W (150 VA).

cxtended to 5 nsld iv with ΧΙ0 magnification . 5 s/ d iv to

	

ENVIRONMENTAL CHARACTERISTICS1 F+s/div in stu r e mode (to 0 .5 Isldi ν i n ALT or CHOP),

	

(See Page 142]Β swee p . 50 msldiv to 0,05 W1d ίν . 50 ms/div to
1 μs/di ν ίη sto re mode (to 0 .5 μν/d ίν ίη ALT o r CHOP) .

	

OTHER CHARACTERISTICS
Accuracy- No η store M ode : Χ 1 : ±2% ; X1 0 : ±336

	

Safety- UL 1244 listed , CSA cer ί ificati αη .
(+15°C to + 35°C) . Χ 1 : ±3% ; Χ10 : i4% (0°C to

	

Warranty- 3 years
+ 5 ϋ °C) . Stor e M o de : ±0 .1% over fu l l 10 .24 divisions .
Horizontal Operating Modes- Ν onsto re Mode : Α ,

	

INSTRUM ENT OPTIONS
ALT (Α intensifie d by Β and Β ), Β . Stor e Mode: Α , Α

	

ΑΝSΙ4ΣΕΣ488 GPIR Interface (Up tion 10)-
intensified by R, R, 4Κ COMPRESS .

	

Fu nctiun S u bsets Implemented: SH 1, ΑΗ 1, Τ5, L 3,

Delay Jitter-5000 :1 .

	

SRI, RI-2, ΡΡΟ , DC -1, DΤΟ , CO, E2 . Plotter Devices :

Time Αccυrrcy-±1 (ο (+15°C to + HP-G-, Epson FX-Se r ies, HP T h in k Jet . Data TransferDelayDelay
t2% (0"C to +50°C) .

	

Rate : approx . 1 Κbytels.
ΕΙΑ StdRS-282-C Interface (Option 12)- Bau d

TRIGGER SYSTEM

	

Rate : 50 to 2-400 for interactive. use, up to 4800 fo r
Trigger Sensitivity (Α and Β)- Ιη te r ηα 1 : 0 .35 div α !

	

d r iving p lotters . Plotter Devices : HP-GL, Epson FX-
10 MI-117, 1 .0 div at 60 MHz. E xte rnal : 40 mV at 10 MHz,

	

Series, HP T h i nkJ et . Connectors : DOE ( female), DΤΕ
120 mV at 60 MHz (Α t r igger only) .

	

(male) .
Trigger Operating Modes- A-Mode : Pea k-Peak

	

QuickStart Training Ραεkαgα (Option zF)-
AUTO (also fa r Ν L I NE), NORM, Ν F I E L D, SGL SWP ,

	

Includes O u ic k S[a r t t raining ηηαηυαΙ and mu ltiple
Β -Mode : Runs After Delay, 1 rigge r ed Afte r Delay .

	

signal so u rce boa r d wit h battery .
Trigger Source- Α ( r igge r : VERT MODE, CH 1, CH 2,
L IN E , EXT . Β Tr igge r : V ERT MODE, CH 1, CH 2,

To ord er, call your ΙοcαΙ Tektron ιχ Sales Office, ο r ca ΙΙ Tek's Ηαt ΙοπαΙ Marketlng Center.
Toll free : 1-800-425-2200, Ext. 99.

ORDERING INFORMATION

22246Ω MH z Dual Time Base
Digital i Analog Os r ill=o p e Irf4,495
Includes :
Two 10χ Voltage Probes (P61 09
Opt 01) Operator's Manual
(0711-7624-0 0)
User's Ref . Gu ί ds (07 Ω -7627 DO)
Front Panel Cover (200-2520-00)
Accesso ry Pouch (016-0677-02)
3 Year Warranty
Power Co rd

INSTRUMENT OPTIONS
Ορτ.10 -6 ΡΙΒ Interface

	

+$300
opt, 12- RS-232-C Interface

	

+$30Ο
( ω1 cab le)
Op t. 2 F- O u ickstart Training Pkg .+$199
(See page 361 in t h e Educati ο n
seττίοπ for inform ation on t h e
pu ι c k Start packages)

ACC ESSORY OPTIONS
0pt.1C - C -5C Ορt. 02 Came ra

	

+5500
αρ1.1κ - κ2121nstrumentCart +$380
Opt- 1P - ΗC100 N ette r

	

+$990
ω 1 G ΡΙΒ Ca ble (req ui res o p t- 10)
Opt, 3Ρ - HC100 Pl atte r

	

+$895
ω1 RS -232-C Cable ( rep . Ορ[. 12)
Opt. 1 Τ -Τ r an5it Ca rrying Case

	

+$284
Opt 17 - Ρ 6408 Logic Probe

	

+:350
Ορt33-Trave l Line Package +$295

ΙΝΤεRΝΑτιΟΝΑι POWER-PLUG
OPTIONS

Ο pt . Α 1- Α5-A v ailab λe

	

NC
([5 οα page 142 for descriptions .)

WARRANTY--PLUS SERVIC E PLANS
Opt . Μ2 - +2 years service +$245
O pt . Μ3- +2 years service
& 4 cals

	

+$700
Opt . Μ4- +5 cα il br atlons

	

+$550
Opt . Μ5- +2 years service
& 9 Gals

	

+$1,240
O p t . Μ7- }2 cali br atio ns

	

+$240
Opt . Μ8- +4 calibr ations

	

+$480

RECOMMENDED ACCESSORIES/
FIELD K ITS

Service Manual -(070-7625-60)

	

$25
2274 Fig -GPI$ F ield
Upgrade Kit

	

$350
2224 F12 - R5-232-C Fiel d
Upgrade K it

	

$350
GPI Β Ca hΙα,2 m - (012-4991-0Ω ) $160
Rackmoun t 81t - (0 16-1003-00)

	

$155
(See p age 142 for m ore accessories .)

P HYSICAL CHARACT ER ISTICS
Dim ensions mm lit .
Width

	

360 14,
Height

	

137 5.4
Depth 440 17 .3
Weight kg lbs,
Net

	

8.2 18 .0
9S Pro d uct available within 24 hou r s
th roug h Τ ek ni r en . Call 1-8Ω0-426-2240 .



M 100MHz - 20MS/s
DIGITALPLUS ANALOG OSCILLOSCOPE

F υ l1 Analog/Digital
Bandwid th Perform-

ance with P roprietary
Peak Detection Features .
" 100MHz Bandwidthin Both
0igίtal Storage and Analog
Modes

" Sing le Time Base
" 20 AIS/s Sampling Speed
" 100 πs Glitch Capture α1 Any
Sweep Speed

" Cursors for Time and Voltage
Measurements

* On-Screen Readout
"Multiple AcquisitionModes
Selectable fromthe front
Panel
4KRecord Length

" ΟΡΙΒ or RS-232-C
Communications Options

100 ΜΗΖ ANALOG/DIGITAL PERFORMANCE
T h e two channel, 104 MHz Tc k 2221 digital storage

oscillosco p e sets new 8landa rds for ease of use

	

and
p erfo r mance fo r its pr ice . Powerful 20 Μ 5/s d igitizing is
combined wit h fα!τιί ! ία r , fu l l- b andwid th analog o p e r ation
fo r α range of general pur pose applications .

Now, you [;an not only captu r e and view t ransient
events,

	

you can also store wavefo rms ίπl ο 4 Κ reco r ds
απ d recall the n ι late r fo r απαΙys ί s or compar ison wit h
newly acqu i r ed waveform s . T h e 1 Ι [ d isplay w in d ow
allows you to detine any po r tion of t h e 2221's d igital
reco rd for review . Stored wave f o r ι rτs can be ex ραπ d ed
horizontally ( Χ 10) and vertically (up [ ο X1 0) for d etailed
analysis .
C u rso rs and CRT rea dout d elive r simultaneous

voltage and timi n g meas ur em ents fo r taste r , more
accurate waveform analys is .

Horizontal OperatingModes- Χ 1, Χ 10, 4Κ COM-
100 Ν5 GLITCH CAPTURE

	

PRESS .
Th e 2221'5 peak detect mode lets you catc h signal

	

TRIGGER SYSTEMextremes or glitc hes between sample points as narr ow

	

TriggerSensitivity- Inter nal : 0 .35 d iv α! 10 MHz, 1 .5as 100 n s, even at the slowest sweep speeds In addition,

	

div at 100 MHz, External : 40 mV at 10 MHz, 150 mV at[lie 2221's accumulated pea k d etect mode lets yo u	100 MHz.analyze s u ch ext r emes in sig n al varialians or d rift ove r
time .

	

TriggerOperatingModes- Peak-PeA k AUTO (also
fo r iV L INE), NORM, TV FIEL D, SGL SWP .

Deflection Factor andAccuracy-2 r nV/d i ν to
5 V/d iv ±2% (15°C to 35°C) ; 3% (0"C to 50"C) .
Vertical Operating Modes- CH 1, CΝ 2, CH 2INVERT, ADD, ALT, CHOP (540 kHz), and XY .
CMRR-Αt least 10 :1 at 50 MHz .
InputHandC-1 ΜΩ , 20p F .
Μαχ Input Υο1lαgα- 400 V (d c peak ac) . 800 V p- p .
Channel isolation -100 :1 α! 50 Μ Hz_

HORIZONTAL SYSTEM
Sweep Speeds-0.5 s/div to 0 .05 μs/div, extende d to
5 ns/di v with Χ10 Μα g . 5s/div to 0 .05μs/div in store
in υde (5 π s/d iv wit h

	

X10 mag) .
Accuracy- Νυ ! ι stοε e Mode: Χ 1' i2% ; X10: t3%
(15°C to 35°C) . Χ 1 : ±3% ; Χ10 : ±4% (β°C to 50° C) .
Sto r e Mode : ±0 .1 % over fu 11 10 .24 divisions .

TriggerSaurεe- VΕβΤ MO DE . C H 1, CH 2, L I NE, EXT .
TriggerCoupling- With Ιη te r ηαΙ Source : AC with
Ρ -Ρ AUTO, TV L I NE, o r TV FIE LD mode - DC with NORM
o r SGL SWP mode . W it h Exter nal Sou rce : AC, DC, or
DC/10 . W it h Fit h eτ Source : HF REJECT (attenuates above
40 kHz) .
Variable !loldoff- At Ι eαs110 :1 .

Χ-Υ OPERATION
Deflection Factors- Same as ve r t ί cai system .
Bandwidth - Χ -Axis ; 2 .5 MHz in nonsto re mode, up to
100 ΜΗτ ίπ s : υ re mode . Υ -Ax ί s : same as vertical system .
Phase Difference-+3° frοηη do [ ο 150 kHz.

Wi th high bandwidth digital storage andproprietary peak detect capabilities, the 2227

	

ADVANCED FUNCTIONS
oscilloscope is ideal ly sui tedforgeneralpurpose

	

and trouδleskooting applications.

	

Cursor Function andΑεενιαεy- AVo Ι ts : ±3% of
read ίιι g . A Time : ± 1 display if ιter ναΙ (5 s/div [α 5fs/div);

GP IB *

	

CHARACTERISTICS

	

±2 d ίs ρΙαy ίWervals+500 p sl (2 μs/d ίν to Ο .05μs/d ίν ) .
ιεεε-ι~ α

	

DIGITAL STORAGE SYSTEM

	

Χ-ΥPlotter Output -Plots at Ι dis p layed wavefo rms,

Sample Rate- 20 MS/s max ; 10 Μ 5/s d υαΙ chαηπe1 .

	

CRT rea d out, and g raticule (selectable) .

Effective samp le rates υρ to 2 GS/s ίπ rep etitive sto rage

	

External Clack input- do [ ο 1 k Hz .
mode (2 ιτιs/d ίν and faste r) .

	

CRT SYSTEM
Resolution- Ve r tica1 : 8

	

bits (25 levels per d ivision), 10

	

Display - 8 cm 10 cm, 14 kV nomίπαΙ voltage .
b its with ave r age mode . Horizontal : 10 bits (100 points

	

Conimis- INTENSITY, TRAC E ROTATION, BEAM
μ eι d ivision) . 9 bits pe r channel in dual c hannelmode .

	

F I N D, FOCU S, STORAGE/READOUT INTENSITY .
RecordLength- 4Κ . 2Κ μe r ch αππαΙ ίπ

	

dual chαnnel .

	

ΙΑχis- 5 V causes noticeab Ι e modulation, Usable to
ΡmPoιst Trigger-1/8,112, of 7/8 t r igger pas ίΙΙυη

	

10 MHz-
selectable .

	

POWER REQUIREMENTS
Acquisition Modes -Peak Dele εt (100 η s g Ι ί t ε h cap-

	

Line Voltage Range - 90 Vac to 25ϋVac
" ιW2221 ascit[oscope complies wnth	tore at αΙΙ available swee p spee ds) ; Accumulated Peak

	

Line F
IEEE Standard488.1-τ987with

	

Detect ; Ave rage, Samp le .

	

Frequency

	

48 Ητ t α 440 Hz .

Option 10, RS-2320 with Option 12,

	

Save Reference Memory

	

Οπο 4Κ acg υ is ί ti οη .

	

MaximumPowerConsumption

	

85W {150 VA) .
and Τekτrιιπυ ShmdrerdΓηdι?&

	

and
Pormals

	

VERTICAL SYSTEM (2 Identical Channels)

	

ENVIRONMENTAL CHARACTERISTICS
Bandwidth (3 d8) andRise Time -100 ΜΗτ and

	

(See Page 142)
3 .5 ns (4°C to 35°C) ; 80ΜΗτ and 4 .4 ns ς2mV/d iv or
35"C to 50 0 c)-

To o rd e r, call you r local Te kt ronix Sales Office, o r call Tek's N ational Mark eting Center.
Toll Iree :1-800-42fi-2200, Ext. 99.



PHYSICAL CHARACTERISTICS
Dimensions mm

	

in.
Wi dt h	360

	

14.2
Heig ht

	

137

	

5.4
Dept h	440

	

17.3
Weight

	

k g .

	

lbs.
Not

	

8.2

	

13

OTHER CHARACTERISTICS
Safety- UL 1244 listed, GSA cert1f!cat 1 αη .
Warranty - 3 years .

2232/2Ζ24/Ζ221 INTERFACE OPTIONS AND SOFTWARE

<_ εε ss .. .8 ε PO R I

DIGITALPLUS ANALOG0SCL~OSC ~~~

INSTRUMENT OPTIONS
ΑΑf51/ΙΕΕΕ-488 ΒΡΙΒ Interface (Option 10) -
Fu nction Sub sets I m plemente d : 5Η 1, ΑΗ 1, Τ5, L3, S R 1,
R L 2, ΡΙΡΟ , DC1, DΤΟ , CO, E2 . P lotter D evices : HP-GL,
Epson FX-series, ΗΡ Τ h ί nkJet, D αΙα Tran5Σer Rate :
a pprox . 1 κ bytes/s .
ΕΙΑ Std RS-2324 Interface (Option 12) - Ba ud
R ate : 50 to 2400 for inter active use, υρ to 4800 fo r
dr iving plotters . Plotter Devices: HP-GL, Epson FX-
Se ries, ΗΡ Th inkJ oil . Connector s : DCE (female),
DΤΕ (male).

.. . .

	

.Rt1 k τ1! Α 31' εΠ ti±t F 3 :i_71 I'l-

	

nR
F ήωΑυ i".. εΑς

RELAY

	

_RRAY 1-115"
tS. P fύϊ~

	

~; ε68α 3

	

+

ρ

Ft ί k>< fi.t --" % τ.. 54:r ίQ ~ βϊ

	

ι~~χ ~1 α

OPTION 10 - ANSI/IEEE GPIB INTERFACE	OPTION12 - RS-232-C INTERFACE
Option 10 allows you to t ransm it and receive

	

With Optiu rι 12, t h e scopes provide t h e stan d a rd
w avefo rm data f rom the 2232, 2224, an d 2221 sco pes to

	

RS-232 C ί nterface απ d use απ extension of Te ktronix
pe rsonal comp u te rs and othe r peripherals . Most f r ont-

	

standa r d codes

	

and form ats . Ιπ add iti οn,

	

Option 12
panel settings an d menu states ca n b e que rie d and many

	

provi d es all th e f u nctions described above for Option 10
f u nctions controlled via th e inte rface, fo r examp le, single-

	

The Option 12 interface has bot h ηCΕ and DΤΕ con-
sweep [rigger reset . In ad d ition, you can send messages

	

necta rs . You select ba ud rate (50-4800), par ity (odd ,
o r comp lete d results to t he sco p e for disp lay οπ -sc reen .

	

even, ma rk , space, o r none), Ιίπ e te rmination (CR or CR-
Switc h es oil t h e oscilloscope si d e p anel allow you to

	

LF), and SRO gene r ation on pa rity e rro r (on or off ) from
select p rimary add ress (0-30), message terminator (ED Ι

	

sw itc h es located on t h e osci llosco p e si d e panel . You Carl
o r LF/ΕΟΙ ), υ r talk/listen mod e .

	

You can also p rogram	alsochange th e n ιιm he r of bits per ch aracter (7 o r 8), the
mas kab le inte rru pts for RQ5 an d ΟΡC .

	

number of stop b its (1 or 2), and t h e CTRL-5/CTRL-0
In ad dition to complying with t he IEEE stand a rd

	

hand sha k ing, αΙΙ remote Ι y . The i nterface automatica Ι ly
488 .1 1987,

	

Option 10 means t h at the 2232, 2224, an d	senses the presence of Cieaf To Send (CTS)/ R equest to
2221 osci ΙΙuscopas coin ρΙ y with an d use Tek t r onix

	

Sen d ( RΤ 5) or Data Set Ready (DSR)/D α t α Te r minal
stan d ard co d es an d fo rm ats .

	

Read y (DTR ) han d s h a king lines .

INTEGRATED SOFTWARE PACKAGES

	

PRINTERIPLOΠER CONNECTION
Α va r ί ety of softwa re packages are available from

	

The 2232, 2224, an d 2221 αίΙ have α stan dard Χ -Υ
Tekt ro nix fo r use with th e 2232, 2224, and 2221 scopes .

	

analog plotter port ava i lable . In addition, w h en e qu i p pe d
T h ese include wavefo rm acquisition an d signal analysis

	

with eit h e r Option 10 o r 12, the scope can be tied d irectly
packages . F o r remote ac q uisition and wavefo rm t ransfer,

	

to α compatib l e printe r or p lotte r . D r i ve rs su p ported
Te k offers th e new integ r ate d TeleSe rvicing Software

	

includ e HPGL digital plotte rs, an y E p so n FX-Se r ies serial
Pack age .

	

For advanced signal pr ocessing, seve ral

	

printe r , o r t he ΗΡ Thin kj et 2225η . B oth interfaces also
pac kages are availa b le, incl ud ing GURU ΙΙ , (G ΡΙΒ Users

	

su ppo r t t h e Te k t ronix HC100 plotte r (equ ippe d wit h
Resource Uti Ι ity), SPD (S ί g ΡαΙ Ρ recess ί rε g

	

and Dis p lay),

	

appro p r iate i n te r face option) fo r single colo r d oc umenta
απd ASYST Drivers . Far mo re information on utility and	tion.
ap plication softwar e, see t h e Test and Meas ur ement
Softwa re Section ο1 t h is catalog .

Τ 0 ord er, call your local Tektronix Sales Office, 0r tail Te k 's N ational Ma rketing Cente r .
Tall fr ee : 1-800-428-2200, Ext. 99 .

O R DER I N G INFORMATION
2221 100 MHz D igital +
Analog Oscilloscope

	

T?$3A95
Includes -
Two lox Voltage Probes { Ρ6109
Opt- 01) Operato r s Manual
(070-6530-00) R efe rence G u ide
070-6532-01)
lont. Panel Cover (200-2520-00)

Accessory Ραυ ch (016-0677 -02)
3 year warra nty
Powe r Co rd

INSTRUMENT OPTIONS
Opt. 10 -GPI9 Ι nterface

	

+$300
Opt. 12- RS-232-C Interfaee

	

+$300
(ω1 cable)

ACCESSO R Y OPTIONS
Opt. 1C- C-5C Opt 04 Camera

	

+$530
Opt.1Κ - Κ 212 Inst rιιmentC αrt +$380
Opt. 1Ρ - ΗC100 Matter

	

+$990
ω /ύΡΙ 8 Cable ( requi res Opt . 10)
Ορt. 3Ρ - HC100 Plotter

	

+$895
ω /R S-232-C Ca b le { req . Opt. 12)
Opt. 1T- Transit Ca rryi ng Case

	

+$280
O pt, 17 - Ρ64ο8 Logic Pr a ha

	

+$350
Opt. 33- Τrαν e Ι L ine Pac kage

	

+$295
INTERNATIONAL P OWER PLU G

OPTIONS
Ορ1. Α1 - Α5 Available

	

KC
(See page 142 for descriptions.)
WARRANTY-PI US SERVICE PLANS

Op!. Μ2-+2 years serv ice +5318
Cpl. Μ3 -+2 yrs service & 4 cats +$776
Opt Μ4-+5 calibrations

	

+$537
O pL Μδ - +2 yrs service &9 cals+$1,279
Opt. Μ7-+2 calibrat iο n5

	

+Ιχ29
ΟρΙ. Μ8-+4 calibrations

	

+$457
RECOMMENDED ACCESSORIESi

FIELD KITS
Service Manual - (070-6531-00)

	

$25
2221 F10- G ΡΙ S Fiel d
Upg r ad e K it

	

$.950
2221 F12 - R5-232-G Field
Upg r ad e K it

	

$350
G P I B Cab le . 2 m- (012-0991-00) $160
R ackme υ nΙ KR-(016-1003-00)

	

$155
(See page 142 fo r more accessories.)
8 Product availa ble wit h in 24 hours
th ro u g h Te k Di rect . Call 1-500-426-2200.
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®501VIHz, 20MS/s
DIGITAL PLUSANALOG OSCILLOSCOPE

ow Cost 50 MHz
Oscilloscope W i th

CRT Read ou t, Cursors
and Hard copy interface .
" 50 MHzAnalog Bandwidth
+ 20 MSIs Per Channel
Sampling

" 8-Bit Vertical Resolution
" 50sldiν to 20 μsIdiv Time
Base Range (Storage)

# .5 s/dίν to 5 ns/div Time Base
Range (Non-Storage)

" 500Aldiv Vertical
Sensitivity

" 4Κ Per Channel Record
Length

- CRT Readout, Including
Trigger Level Voltage

" Cursors Operate in Storage
and Non-StorageModes

" ilardcσpy Out lη tetface
(RS-232-C )

" External ClockInputs from
do to 10 MHz

130

NEW CONVEN I ENC E
Tek 's new 2211 b rings yo u al Ι t h e feat ures of [tie

popular 2210, plus crt read out, on-screen c ursors, an d
an R5-232-C hardco p y ουΓρυt interface . As α resu l t, you
have an οsc ίΙΙα scορ e t hat mak es digital meas urements
versatile and easy witho ut giving up t h e fami Ιίar ity of
analog ope ration .

IMPRESSIVE DISPLAY FEATUR ES
Th e 2211's ctr read out provi des scale factor s, cursor

ι neas ur ealeats,

	

and t r igge r level voltage dί re εt Ιyοπ
sc reen . Th is is es p ecially useful for precision measure-

men ts, docum entatiοn o r s έπ g Ι e-shot wavetorm ca ptu r e .
F a r examp le,

	

you can t rigge r on α p re-deter ιη i η ed v oltage
spi k e, sto r e the wavefοrm an d see p re-t r igge r events
w hile h a h ysitting α process cont rol app Ιί c α t ίοιι .

By automatically calc ulating time and voltage
differentials, wavefo rm c u rso rs inc rease accu r acy and
repeatabilt ί y . You'll view calc u late d val u es on-screen,
along w it h f τarit-pa r cel scale factors . Tim e measu rements
made in store mode a r e partic u larly acc urate, beca u se
t hey' re waveto rm-base d , not sc reen-based . Plus you
can use horizontal magnificatio n [ο position α cursor off-

scree n fo r ultra-precise analysis .
Th e 4Κ pet-c h αιι rιαΙ r eco rd le n gth prov ides eχcellent

timing resol u tion pl u s analog-li ke disp l ays . Waveforms
appear in c risp detail on the sco pe's b r ig ht, t υΙΙ -siτ e crt .

And ho rizo n tal magnificatio n of Χ 1, Χ10 o r Χ50 lets you
expand waveto rms fo r detaile d examination-

,--,

Tik e 2211 is idea llysuitedfor applications such as phys i ca l measurements, produ ction
testingprocess control, service, or repair.

PREMIUM SPECIFICATIO NS
In add ί l ίοπ to qu ality dis p lay featu res, t he 2211

p rovi des 50 MHz analog bandw idth , two-channel

sampling at 20 MS/s per channel, 8-bit vertical

resol ution, excellent vertical sensitivity and 4 Κ record
lengt h pe r channel .

	

Since t h e 2211 has dual dig iti τers,
you don't sac r ifice S α rτιρΙί110 spee d o r r ecord length in
two c h a n nel meas urements .

With t he 500 μV v e rtical sensitivity you can e να l ιιΓα te

low-level. sig nal s w h ic h can not be seen wit h less
sensitive oscilloscopes . Fo r d iffic u lt r τι eα sιι r e ιηe πΓ s, t h e
enhance d t r igge r an d 8 :1 hoidoff feat ur es mak e it easy to

d isp lay almost any signal .

To o rd e r, call your ΙσεαΙ Tektronix Sales Office, or call Te k 's National Mar keting Center .

Tall f ree : 1-800-42ί3-2200, Ext . 99 .

Τϊα e RS-232-C Ρ)ίκ ter/Plotter In terface is
simple to connect. Output is obtained at tke
push ofα button.

Α time b ase multiplier allows you to exten d sto r age
mod e s w eep speed s up to 50 s/div . Using the h o rizontal
magnification, you can view delayed portions of th e
wavefDrr τι sim ila r to α dual tim e base oscillosco p e . T h is

allows analysis an d documentatio n of slow o r t ran sient
eve nts fo und in ρι hysi ι ai Ιτιeα s υ r απι e π t or electτ o-
mec h anical envi ronme n ts .

PUS H BUTTON DOCUMENTATION
An β5 232 C h a rdco p y o u tpu t se r ial interface is

stan d ar d an t he 2211 . Witfι ail EPSON o r HPG L
compatible p r inter or platter, suc h as t h e ΤΕλ( H C100, you
can q u ick ly gener ate 4-colo r h a rdcopy documentation -
simply by pushing α button .

Plus, Te k 's G RABBER softwa re leis you tr ansfer
ωανe[ο r ιη data f rom [he scope to an IBM PC/XT/AT (at

cc mpatib Ι ej fo r disp lay, mass storage, of eναΙυαt ίοη .

This softwa re c r eates an HPGI.. plot file whic h can he

ar c h i ved at pr i n te d for d ocumentation . By using α wo rd
ρ rocess υι w h ic h accepts ΗΡG L files

	

you

	

can even impart
sto red wavefofms to you r documents .

	

No complex com-
m unication protocols o r cabli ng a r e re q ui r e d .



CHARACTERISTICS

	

Hardrοpyιηtertaεe IRS-=-C) - Plots α 11 4Κ
records (Χ1 MAG), CR Τ read out at Ιd gr ati(- υΙ e {se-

DIGITAL STORAGE SYSTEM

	

Ι ecta b Ι e} .

	

Baud rate: 300 to 9600 . ΡΙοtte τ Dev ί ces : ΝΡ-GL ,
SamρleRate- 20 Μ5/s rn αχ ρ eτ c h a η ne1 .

	

Epson FX-Se r ies . Connector : 9-pin DΤΣ (male) .

Resolution- Ve rtical : 8 bits (25 levels pe r d ivision) .

	

Communication Software (6rabber)- Comes w ith
H o r izo n tal : 12 bits (400 points pe r d ivision) .

	

the inst r ument and t ransfe rs waveform data f rom th e 2211
Record Length- 4 Κ pe r channe1 .

	

or 2201 to an IBM PC/XT/AT (or comp atible) . Uses t h e

Pre/Post Trigger-25% o r 75% [ r igger position

	

RS-232-C inte rface .

selectable .

	

CRT SYSTEM
Acquisition Mode- Samp le

	

Display- 8 cm χ 10 cm, 12 .6 kV nominal voltage-
Save ReferenceΜeηηοry- One ac q uisition (4KJCH) .

	

Controls- ΙΝΤΕΝ5 ΙΤΥ ,

	

TRACE ROTATION, REAM FIND,

VERTICAL SYSTEM

	

FOCUS .

(2 Identical C h annels)

	

ΖAxis- 5 V causes πο [iceab Ι e mod υΙαtίοπ , usea ble to

Bandwidth (-Sdff) andRise Time- 50 MHz and

	

5 MHz.

7 .0 Its (+5°C to +35°C) ; 40 MHz and 8 .8 ins

	

POWER REQU IREMENTS
(0°C to +40 ν 0) .

	

Line Voltage Range- Low: 95 Vac to 128 Vac . Hig h :
Deflection Factor αηdΑcεσrαεy- 5 πιV/div to

	

185 Vac to 250 Vac .
5V/d ίν , ±3% . 500 μV/div, +5% w it h Χ10 vertical mag .

	

Line Frequency- 48 Hz to 440 Hz .
Vertical OperatingModes- CH 1, CH 2, CH 2

	

MaxinnrmPower Cαηsυιηρ tίοη -85W (95 VA).
I NVERT, ADD, ALT, CHOP (500 kHz), Χ10 ve r tical mag .
GM-At lest 10 :1 at 20 MHz .

	

Env i ronmental Cha racteristics

Input β and C-1 Μ Ω , 25 pF .

	

(Sec Page 142)

MaxInput Voltage -400 V (dc + pea k ac), 800 V p- p .

	

PHYSICAL CHARACTERISTICS
Channel Isolation-100 :1 at 10 MHz .

	

Dimensions

	

mm

	

ill

HORIZONTAL SYSTEM

	

Width (with handle)

	

380

	

15

SWeeρSpeeds- 0 .5 s/d iv to 0 .05 Wd ίν , extende d [υ

	

Height

	

138

	

5.4

5 π 5/di ν with Χ10 ΜΑG . 0 .5 s/div to 20 ps/div in sto r e

	

Dept[ ι (w it ho u t f r ont cover)

	

440

	

17.3
m υde, exten d ed to 50 s/d ίν wit h

	

X100 (sto re υπ cαΙ ) .

	

Weight

	

kg

	

1111

Accuracy- X1 : ±3% ; X10 : ±4% ; Χ50: ±5%(αΙΙ +15°C

	

Shipping

	

7.6

	

16.8
to +35°C) . Χ 1 : ±4% ; Χ10: ±5%, Χ50 : ±8% (all 0°C to
+40°G] .

	

OTHER CHARACTERISTICS

Horizontal Operating Modes- Χ 1, X1 0, Χ 50, Χ-Y .

	

Safety- UL 1244 listed , CSA certification
Warranty- 3 years

TRIGGER SYSTEM
Trigger Sensitivity- ΙΙ1[em αΙ : 0 .35 d iv at 5 MHz, 1,0
div at 50 MHz . External : 40 mV at 5 MHz, 150 mV at 50
MHz .
Trigger Operating Modes- P eak-Pea k AUTO (also
TV L INE), NORM, TV F I EL D, SGL SWP .
TriggerSource - V Ε RΤ MODE , CH 1, CH 2, L IN E, ΕΧΤ ,
ΕΧΤ/10 .
Trigger Coupling-ac, d c, H F R E J, (atten u ates above
30 kH z ) LF R Σ J (attenuates below 30 kHz)-
Variable Holdοff-At least 8:1 .

Χ-Υ OPERATION
Deflection Fectars-Same as ver tical system .
Bandwidth - Χ -Axis: 2 ΜΗτ . Υ Axis ; same as ve rtical
system .
Phase Difference-±3° f ro in d o to

	

150 kHz .

ADVANCED FU NCTIONS
Cursor Function and Accuracy- AVOIts : ±3% of
reading . ATime : i4% (unmagnified, 15°C [ο 35°C),
± 5`f6 ( ιιηιηα g ηί fί ed, 0°C to 40° C) .
External Clock Input - dc to 10 ΜΗ 7 .

54 MHz
.~G5CάΡΕ

s OR
DIGITAL PLUSANALOG OSG

To order, call your local Tektronix Sales Office, or call Tek 's N ational M ar keting Cente r.
Toll fr ee : 1-800-426-22 Ο 0, Ext . 99 .

ORDERING INFORMATION

2211 50 MHz υ igita Ριι '
Analog OsOllosao p e

	

Ir $2,495
Includes:
Two 1ΠX V oitage Probes [ Ρδ 109
opt . 01], Ope r ators Manual
(070-7233-00),
Use rs Ref . Manual (070-7235-00),
9-pin to 25-pin R5 , 232-C Serial,
Ιπτe rfαε e Printer/Plotter Cab le,
G RABBER software,
3 Year Wa rranty,
Powe r Cord

INSTRUMENT OPTIONS
Opt, 1R- Rac k mo υ nt Kit

	

+$160
Opt. 1V -Ope r ators νΊ d eotap e

	

+$30
opt. 2r -Ouic kstarl P ky . (US)

	

+$199
Opt. 3 F - O ulckstart Pkg ( ΙπτΙ .)

	

+1199
(See page 361 in education section for
info rmation on Οιελεk Start Packages .)

ACC ESSORY OPTIONS
Opt, 1C - C-5C Opt. 04 Came ra

	

+$530
Opt. 1κ -

	

K212 Ι π5! ι υment Cart

	

+$380
Opt, 1Ρ - ΗC 140 Plotter (120V)

	

+$895
Opt. 1 Τ - Τ r α nsit Ca rrying Case

	

+280
Opt, 02- Pou c h an d r rontCove r

	

+$55
Opt . 17 - Ρ 6408 Logic Pr obe

	

+$350
Opt- 23 -Add 2 Ρ6ο 69 Β
1 χ 11 Οχ Pr obes

	

+$300
INTERNATIONAL POWER PLUG

OPTIONS
Opt . Α-1- Α -5 - Availa bl e

	

NC
See page 142 for d esc r ip tion .

WARRANTY-PLUS SE Rνυε PLAN 5
Opt, Μ2-+2 years service +$275
Opt, Μ 3- k 2 yrs service & 4 cals +9460
Opt, Μ4-+5 αί brations

	

4215
Opt Μ5-+2 y rs se rvice & 9 cals +$660
Op t. Μ7-+2 calib τations

	

+$90
opt. Μα - +4 cal ί tο rαtίοπ s

	

+$185
RECOMMENDED ACCESSORIES/

FIELD KITS
3erιι ice Me πααΙ -
O rder0(0-7234-00

	

$25
RS-232-C Interlace Cable -
Ord

a
r 012-1298-00

	

$315
R αεkm ουπl κΙ!-
O rde r 468-1023-00

	

"
(See page 142 Σοτ mn r s α ccesso ries .)
α

	

Product available wit h in 24 hπιιm
t hr oug h Tek Direct . Call 1-800-426-22 ο0 .
" Cοκ tαιτyour Local sales representative.

For conuenieηt dοcumenlation you can l ink the 2211 or 2201 to α 4-co lor pl otter, ffike
theHC100), to ρrάη t the υιατιefοrm record.



Wa
2Ι
MHz, ΙΟΜSιιs

DIGITAL PLUSANALOG OSCILLOSCOPE

e re's Digital Storage
and Analog Familiar-

ity Plus Documentation

α# an Affo rdable Price .
* 20 MHz Analog Bandwidth
" 10 Μ51s Per Channel
sampling

" 8-bit Vertical Resolution
" 2Κper Channel Reεσrd length

, 50 SIdlν to 20 υs1dίν Time
Base Range, (Storage)

" 0.5 sΙdίν to 10 πsΙdίν, Time
Base Range (Non-Storage)

" Reε ordlsεαn displayModes
" Post0ld-Trigger
" Hardεopy out 1nterlαεe
Option IRS-232-C)

2201 20 MHz Digital Pl u s
Analog Oscilloscope

	

α $1,495
Includes-
Two 1 OXV ottag ν P ro b es ( Ρ61 ϋ3) ;
Operato r s Manual (070-7190-00) ;
U sers Ref . G u i d e ( ολ 0-7232-00);
3 Yea r Wa rranty; Powe r Co rd .

ιΝSΤRΟΜεΝΤ OPTIONS
O pt. 1R - Pack mount X it

	

+$t60
Op t. ΡΥ -Training Package

	

480
Opt, 12 - R5-232-C
Output i nterface (w/GRABBER
Software & ca bl e)

	

+$300

ACC ESSORY O PTIONS
Opt . 1C-C-5C Opt 04 Camera

	

+$530
Opt . 11r- κ2121 η strum entCarl

	

+$380
O pt . 1 Τ - T r ansit Carrying Case

	

+$280
O pL 02- Pouch απ d Fτont Cove r

	

+$55
νρι. 23-Α dα 2 P61 11 9
1 X/1 OX probes

	

-2

INTERNATIONAL POWERPLUG ΟΡΤΙΟΝ8
O p t. At -Α 5 - Available Nc
(Sao p age 142. for description-)

WARRANTY-ftUS5 ERVIC E OPTIONS
Op t- Μ 2 - +2 yea rs service +$158
Op t. Μ3-+2 yrs service & 4 cals.+$340
Opt Μ4-+5 calib rations

	

+$215
Opt, Μ5-+2 yrs service & 9 Gals. +$541
Opt . Μ7-+2 call h ratio n5

	

+$92
Opt . Μ8- r4

	

calibrations

	

+5184

RECOMMENDED ACCESSORIES/
FIE LD KITS

Service Manual -
Οrd er ς070-7189-00) $26
R αε km ουπΙ Kit -
Ord α r (0 16-0819~00)
Self-Stu d y P ackage Video"
Ord er ( ο 68- α29ο - χχ )

	

$50
See page 383 fo r more accessories.
"

	

See th e edτeeatiσκ seε tiax pσge 3Γι 1
far more iκfarmσtin κ .

'~

	

Contact yourkκal sales
representative-
PHYSICAL CHARACTERISTICS

Dimens i ons

	

Ιπm in
Wi dth (wit h h an d le)

	

380

	

15
Height

	

138 5.4
De pth ( w itho ut f ront cove r) 440

	

17.3
Welgt

-

	

kg

	

I b
Sh ipp ing

	

7.6 16 .8

α P ro du ct αναίΙαδ1e

	

within 24 hours
thr ou g h ie k Dir ect. Call 1-800-426-2200 .
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CAPTURE AND VIEW SINGLE-SHOT EVENTS
Select sto rage o r non-storage at the pus h of α button .

In sto rage mode yo u can capture and dis p lay single-s h ot
events and view low repetition rate signals witho u t th e
usual flic k er of an analog d is p lay . With p re-t r igger, up to
50% of t h e d is p lay can be reserved for even ts leading up
to α t r igger p oint mak ing it easy to i dentify tr igger
cond itions .

POWERFUL FEATURES FOR THE NOVICE OR
EXPERT
Use the 2201's sa ve refe rence memor y to compare

newly acq ui r ed s i gnals against α pr ev ίa u s acquisition .
Wit h the optional ha rdcopy interface, sen d yo ur r esults to
α ρ rinle r for convenient ha r d co py documentation. Α fu ΙΙ-
siτe, br ig ht ε rt, sensitive 5 m V vertical deflection an d fast
10 ns/d i ν sweep ca ρabi Ι ity ma ke t h e 2201 the right
choice fo r α wide variety of a pplications . It's i deal fo r
first- l ime users and seasoned o p e r ato r s ali ke .

CHARACTERISTICS
DIGITAL STORAGE SYSTEM
Sample Rate-10 MS/s max . pe r channel .

Resolution - Vertical : 8 bits (25 levels per d ivision) .
Hor izo n tal : 11 bits (200 points. per d ivision) .

Record Length -2Κ per εhαππe Ι .

Pre/Post Trigger- 0%α o r 50% t r igger position
selectable .

AcquisitionMode - Samp le

Save Reference Mewry - Οπ e 4Κ acq u isition-

Χ 2201 � . -- .> . ..,

ι
ιιι

	

ι

	

Priced /S0.

HORIZONTAL SYSTEM
Sill Spot* -0.5 8/diν to 0 .1 Εε/d ίν, exten ded to
10 π s/d iv with

	

X10 ΜΑG . 0 .5 s/div to 20 μs/div in sto re
mode, exten d e d to 50 s/d i ν w i th

	

X100 (store υπ cαΙ ) .
Accuracy

- Χ 1 :±3% ; Χ10'±4% (both 150C to 35°C) .
Χ 1' ±4% ; Χ10 : ±5% (both 0°C to 40°C)-

ΝοrίτοηtαΙ OperaOng Nodes - Χ 1, Χ 10, Χ -Υ .

TRIGGER SYSTEM
Trigger Seαsitiνίty - Ιπter παΙ : 0 .3d ίν at 5 ΜΗτ ,
1 .0 d iv at 20ΜΗτ . Exter nal : 40 mV of 5 ΜΗτ , 150 rnV at
20 MHz .

Trigger OperatingModes- Pea k-Peak ΑUΤ 0, ( αΙs ο
fo r Ν L I N E ) NORM, TV F IEL D, SG L SWP
Trigger Source - VERT MODE, CH 1, CH 2, LI NE, ΕΧΤ,
ΕΧΤ/10 .

Trigger Coupling -dc .

Χ -Υ OPERAT ION
Deflection Factors-Same as vertim Ι system .

Bandwidth - Χ - Axis . 2 ΜΗτ . Υ-Axis . Same as ve rtical
system-

Phase Difference -1 3° f r om dc to 50 kHz .

CRT SYSTEM
Display-8 χ 10 cm, 12 .6 kV nominal voltage .

Controls- INTENSITY, T RAC E ROTATION, BEAM FIND,
FOCUS .

Ι-Axis -5 V ca ιι ses noticeable modu lation, useable to
5 MHz .

VERTICAL SYSTEM (2 I d entical Channels)

	

POWER REQUIREMENTS

Bandwidth (3 dB) andRise Time- 20 MHz an d

	

Line Voltage Range - Low : 95 Vac to 128 Vac .

17.5 π 5 .

	

Hig h . 185 V ac to 250Vac .

Deflection Factor andAccuracy -5 mV/d iv to

	

Line Frequency -48 Hz to 440 Η?-

5 V/ d iv, ±3% .

	

ΜαχΊ111ϋπ1 Power Consumption - 70 W (80 VA)

Vertical OperatingModes-CH 1, CH 2, CN 2

	

ENVIRONMENTAL CHARACTERISTICSINVER T, ADD, A LT, CHOP (500 kHz) .

	

(See Page 142)
CMRR-Α t least 10 .1 at 10 MHz .

Input R and C-1 Μ Ω , 25 pF .

	

OTHER CHARACTERISTICS
Max Input Voltage -400 V (dc pea k α c) . 840 V ρ - ρ .

	

Safety- UL 12441isle d , CSA certification-
Channel

Isola(ίοπ -100 :1 at 10ΜΗτ .

	

Warranty- 3 yea r s .

To σ rda r , call your local Te k tronix Sales Office, or call Talk's National Mark eting Cente r .
Tall Iree :1-800-428-2200, Ε rt. 99.

L
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NEW 224 7A: Packed w ith time saving automation likefull or partial αυεο setup .
Make au tomatic measuremen ts with the bui lt-in voltmeter and integrated eounterl
time r. Idealfor serv ice, manufacturing, and design applications where precise time and
amplitude measurements are Dfeη required

100MHz ANALOG OSCILLOSCOPES

2246Α: Highly su ilab lefor work in service, manufacturing, and design where push
button measurements and ease ofuse are important. Make automatic measuremen ts
with the bui lt-in voltmeter.

Features 2247Α 2246Α 2245Α
Bandw idth 1GG MHz 1GΟ ΜΗτ 100 MHz
Channels 4 4 4
Time Base

	

Dual

	

Dual

	

Dual
Scale Factor
Readout Yes Yes Yes
T r igge r Leve l
Readout Yes Yes No
Au to Setup Yes Yes Yes
Store/Recall Yes Yes No
TimeN olts
C u rso r s Yes Yes Yes
Voltmeτe' with

- -

	

4 Υ

	

Smart Cursors"

	

Yes

	

Yes

	

No
2245Α: 73re best buyfor troubleshooting, general repa i r, and d esign where cursors with

	

Counter/Timer

	

Yes

	

No

	

No
readout are va lued. Time and voltage cursors make short work ofprecise measurements.

	

Automatic
Measu rem ents Yes Yes No

A

mart Scopes with
100 MHz, Four
nnels, and Choice of

Features li ke Built-in
Voltmeter, Store/Recall
of Front Panel Setups
and Integ rated Counter/
Timer .

" Four Independent Channels
" Two-Slep Auto Setup of
Instrument Front Panel

" On-Screen Scale Factor
Readouts

" Dual Time Base with Delayed
Sweep

" Cursor TimeNollage
Measurements

" Pre-Set TV Trigger Slope
" Storefecall of20 Front
Panel Setups (2246Α,
2247Α Only)

" Hands-Off Voltmeter
Measurements (2246Α,
2247Α Only)

" SmarfCursor 7j Track
Vo ltmeter Measurements
(2246Α, 2247Α Only)

" In ίfalίτed Time Cursors
(2246Α, 2247Α Only)

" DelayedSweep Cursors
(2246Α, 2247Α Only)

"Phase Measurements
(2247Α Only)

" Gated Voltmeter
Measurements (224δΑ ,
2247Α Only)

" Integrated Counter/Timer
(2247Α Only)

" Gated Counter
Measuremen ts (2247Α Only)

" Automatic RiselFall Time
and Propagation Delay Time
Measurements (2247Α Only)

To o r de r, call yo ur local Tektronix Sales Office, o r call Te k 's N ational Marketing Center .
Tall free : 1-800-42 Β-2200, E xt. 99 .
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AUTO SETUP
Ju st Press α b u tton and you' re

read y to measure . Α single button
sets t h e 100 MHz 2245Α , 2246Α, o r

Make instαnI hακds-οfvoltage meειsαι rements .

	

2247Α to acquire and disp lay an
5martCursοrsΤm automatically track the signal le v el

	

unknown input signal . A uto setu p
you se lect,

	

au tomatically adj usts vertical,
horizontal, t r iggering and d is p lay
controls to display α waveform . In

seconds α stab le, automat ί ca Ι ly If igge re d d ί s ρΙα y of yo ιιr
probe d waveform appears oil -screen with απ opt ί miτed
front panel setup.

Auto Setu p is two ste p . P ress the bu tton to automati-
cally set all front panel cont r o l s for ορt ίιηαΙ dis play .
Press and h ol d to set only vertical and horizontal scale
facto r s leaving ot h er con[εοΙ sell i r ιgs wher e you preset
t h em .

Make difficult measurements faster and more
accurate. Rise time msamremeκtτ are made
automatically wi th the integrated counter/timer
(in the 2247A.

H IGHER PERFOR MANCE , LOWER PRICE

	

ENHANCED PERFORMANCE, TOO.
F or αυ t οmυ[ ίοπ , ve r sati Ι i fy, accu racy, an d perfo rmance

	

Α5 if

	

advanced features we re n't eno ug h , t hese sco p es
at α low cost, nothing beats t h e 2245Α , 22Λ6Α, and new

	

incorporate hig h p e r fo rm ance an d accuracy t h at enhance
2247Α portable oscil loscopes. Th ey offer α wid e range of

	

al Ι you r d esign, testing an d ser vice tasks .
featu r es to enhance p roductivity plus b ette r p e rformance

	

The 2 ns t έme base and 100 MHz bandwi d th br ίng out
th an any sco p e in thei r price range .

	

the deta ίΙ s on high speed signals, p rod ucing measu re-

PRODUCTIVITY FEATURES

	

ments with good tim ing resolution .
Low noise vertical systems produce s harp , br ig h t

Fo r sta rters, th ese scopes o ffe r

	

traces . L ow-level sig n al meas urements ore easi l y
100 MHz b a ndw i d th , th e Industry

	

managed by t h e 2 MV/div ver tical se n sitivity and α tr igger
standa rd f or to d ay . . . απ d th e future .

	

sensitivity th at Wends to 150 MHz . W ith 2% ve r tical and
P lus, yo u get p lenty of automation

	

horizontal acc u racy; measurements are πιαd e w it h
to spee d yo u r wo rk on the Ιίπ e, the

	

confidence .
bench o r in t h e field . You get Auto

	

Auto level trigge r mode αυt οηιαtί cαΙΙ y places α stable
Set up fo r perfect d isplays at t he

	

dis p lay of alm ost any waveform on-scree η . L ow
p ush of α b utton, time an d voltage

	

fre q u ency, high fr eque n cy arid noise rej ect modes,
cu r so r s along wit h crt readouts for	together ωί t h 10-to-1 h α I d off range, del iver stable
goof- p roof meas ur ements

	

and f οιι r

	

trigge r ing on cool ρ !e χ waveto rms . Bu ίΙt- ίη TV line

	

and
channels fo r m ulti p le signals .

	

field triggering exten d s meas urements to most video
related appli ιations .

BU ILT-1H VOLTMETER AND STORE/RECALL
Ma k e voltage r ττ easu r ements at t he pus h of α button .

Th e 2246Α an d 224ΙΑ feature α ριιsh b υ [ ίοη

	

activated
measurement system wh ic h sim ρΙ [ties measurements of
+ρ e αk, -pea k, ρ e α k-to- p ea k , d o and gated volts, all with
co η ve η ient on-screen reado υΙ of val ues . Tek's υπίρυe
5marlC u rsors' μ make i n ter pr etation even easie r . T hey
a utomatically trac k changes in voltmete r measu rements
and visually indicate wh e re g round and t r igge r levels are
located . Th e b uilt-in voltm ete r along wit h Sma rt
C υ rso rsT"' d e Ιέ vers i rι stant an swer s .

Repetitive testing o r servicing is simpler wit h
au tu rn ated assistance from t he im pr essive 2246A and
224 7A . As many as 20 f r nnt p anel setups

	

can be stor ed
in ποπ -volat ί ie memory fo r recall when and where th ey
are nee d ed . Switching between so t ups is easy - j ust two

CURSORS AND READOUT

	

buttons recall α comp lete setup .

C ur so rs ma k e time, f req uency

	

INTEGRATED COUNTERITIMER
arid voltage measu rements

	

The π eω Tek 2247A offers t h e most comp lete set of
p u shb utton sim ple . CRT rea d out

	

capabilities eve r assemb led ίπ α Ιοω-cost

	

analog sco p e .
gives you α numerical display of

	

Combining an integrated counte r/time r and built-In
the wavefo rm pa rameter you are

	

automation, il delive rs the cr yst α1 co nt roΙΙed accu racy,
measuring, Th e re is no need fo r	measureme n t power and pr o du ctivity nee d e d for digital
a r it h metic of counting of g raticυ le

	

systems .
divisions .

	

You can meas u re fre q uency, pe r iod, wi d th, and
f re y υο ncy ratio d i rectly from the 2247Α's ν ert ίcα 1 ίπρυts,
and measur e gated time intervals with the p ush of α
button . Rise and fall time (10-90% and 20-80%) plus
proραgα tίοη d elay Time measurements a r e

	

made
au tomatically.

In fact, wit h the built-in voltmeter alon g wit h the
έηlegrated co υ nter/timer, you get at least 11 d ί ffer ent
a u tomatic. voltage and lime measur ements, p l us many
gated measurements for close r anal ys ί s of α chosen
portion of your wavefo r m ι .

FOUR CHANNELS
Fou r independent channels allow

sim ulta n eo us observation ot
signals, mak ing t h ese scopes ideal
fo r h ig h speed d igital troubleshoot-
ing . C h annels 1 an d 2 have fu ll
sensitivity range wh ile channels 3
an d 4 are optimized fo r logic
signals .

To o r der, call yo u r local

	

Tektronix Sales Off1 εe, or calf Te k 's Ηαt ίοπαΙ Markattng Cente r.
Toll fr ee : 1-800-428-2200, Εχt . 99.



C HARACTERISTICS
Cha racte r istics are common to t h e 22460., 22460., and
22470. except wh e r e noted-"

VERTICAL SYSTEM (ά channels)

	

Voltmeter(Ζ246Α and ΡΖ47Α)- DC Volts : ± (0.5%
Bandwidth (-3dB) andRise Time-100 ΜΗτ a nd

	

of reading +2% of one ve r tical div +250 μV) ; P lus o r
3 .5 ns (-10°C to +35"C) : 90 MHz and 3-9 π s (2 rnW d ί v

	

M inus Peg Volts : ±(2% of rea d ing + 10% of one div

o r +35°C to +55°C) . Ban d widt h limit : 20 MHz.

	

+1-0 mV) and Pk-Pk V olts (25 Hz [ ο 25 M Hz) . ±(2% of

Deflection Factor andAccuracy - CH 1&2 : 2 π 1V/

	

reading +15% of one d iv +1 .5 mV) .

div # ο 5 Vldiv ; CH 3&4 : 0 .1 VJdiv and 0 .5 VJdiv ; all at

	

Counteηϊimer (ΖΖ47Α)- Τίme Base and Accu r acy:
t2% (±3% outsi de+15°C to +35°C) . CH 1&2 variable α[

	

200 ΜΗτ an d 10 ppm (Ο . αυ1 %) . Frequency. 0 .01 Hzto
least 2 .5 :1 .

	

100 ΜΗτ . Max τes οΙυt ίαη : 0 .00000001 ΜΗτ .

	

Max

Vertical Operating Μσdαs- CH 1, 2, 3, 4, CH 2

	

accuracy same as 111 me base . Period. 1 00 s to 5 ns . Max

INVERT, ADD, ALT, CHOP (625 kHz) .

	

resolution:0.1 p s . Max αεcυ facy sam e α 5 time base .

CMRft-0.t least 10 :1 at 50 MHz .

	

Width. 100 s to 5 π5 . Max reso Ι uti ο n : 1 ps .

	

Max

Rand C-1Μ Ω , 24 ρ ~-

	

accuracy same as t ί me base ±5 n s . Τοtα1+rα:
Input

	

100,Π00,000 ccυπ t5 . Delta Τiηω. α # ο 5 s.

	

Max
Max

	

Input Voltage-400 V (dc +peak ac) o r 800 V ρ - p .

	

resoΙ u ti ο n :1 p s- Max αεcυταcy same as time b ase
Channel hσΓαtiοιι -50 :1 at 100 ΜΗ7 .

	

±100 ρα . 11Delta Tim. 0.2 Hz to 10 GΗτ . HIM/Fall-
0 to 5 5 . Max reso Ι uti ο n :1 p s .

	

Max accuracy same α 5
HORIZONTAL SYSTEM

	

time base ±2 π s . Propagation Delay.,0 to 5 s . Max
Sweep Speeds- Α Time Base : 0 .5 51d iv to 20 π s1 d ίν; Β

	

resolution : 1 p s . Max accu r acy sam e as time base
Time Base . 5 msld iv to 20 nsl d iv ( Χ10 MAG to 2 πs/div Α

	

t 100 ps . External C/Τ Timebase Input 10 .1 kΩ ac
an d Β )-

	

couple d . Sensitivity: 1 V ρ - P . Μαχ Input Υ : 35 V do +

Accuracy-±236 ; Magnified ±3% ( degra d e by 1%

	

peak ac . Fr eg ιιen r ies :1 . 5, an d 10 MHz,
ou tsid e +15°C [ο +35"C) .

	

POWER REQU IREMENTS
lfCrimnta1 OperatingModes-Α , A L T, Β , Χ-Υ .

	

Line Voltage Range- 90 Vac to 250 Vac .
Delay Jitter - 20,000:1

	

Line Frequency- 481 ίτ to 445 Ητ .
DelayAεcuracy-±0 .596 + 5% of one div+ 25 π 5 .

	

Maximum Power Consumption-100 W (155 VA).

TRIGGER SYSTEM
Trigger Sensitivity (Α and Β)- dc: 0-35 If iv to
25 MHz, 1 .0 div at 150 MHz- Noise Re j ect: 1 .4 div to
25 MHz, 2 .2 d i v of 100 MHz. HF Re j ect : attenuates above
70 kHz . LF Rej ect: atten u ates below 50 kH z . ac : Sam e as
dc, α [[e πιια [es below 25 Hz. TV Line, TV F έ eid : 0 .5 d iv of
co mposite sync fo r stable d is p lay .
ΖΖ47Α CounterSensitivity(Α and Β Trigger)-
0.5 d iv at 10 MHz, 2 .0 div at 100 MHz .
TriggerOperating Nodes- Α mode : ΑUΤΟ LEVE L,
AUTO, NORM, TV L IN E , TV F I ELD , SI NGL E SEQ . Β
mode : RUNS AFTER DELAY, AUTO LEVEL, NORM . TV
L INE (f rom Α so u rce)-
Trigger Source (Α and Β)- VΕ R Τ , C H 1, 2, 3, 4, L IN E .
Variable Νoldoff- 0.t least 10 :1 .

Χ -Υ OPERATION
De flection Factors-Same as vertical system .
Χ-Υ Operating Modes- Χ : CH 1 ; Υ : C H 1, 2, 3, 4, απ d
ADD-
Bandwidth- Χ-Axis : 3 ΜΗτ ; Υ - Άχί s same α5 vert ί cal
system .
PhaseDifference -±3° from dc to 50 kHz .

CRT SYSTEM
Display-8 cm χ 10 cm, 16 .5 kV nominal voltage .
Controls- BEAM FIND, FOCUS, Α and B READOUT
INTENSITY, TRACE ROTATION an d SCALE 1L LUM .
Ι-Αχίs-3.8 νοΙ is ca u ses πο[iceable mod u latio n . Usabie
to 10 MHz .
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ADVANCED FUNCTIONS
Cursors- Time, 1/Τίme : ±0.5% +2% of one div ; Delta
Tim e, 1/Delta Τ ime, Delta Ph ase (2247A): ±0.5% +1 % of
one div ; Volts : ±5% +2% of one ve r tical d iv .

EN VIRONMENTAL CHARACTERISTICS
(See page 142-)

PHYSICAL CHARACTERISTICS
π1eπs οπs

	

mm

	

π
H eig ht

	

164

	

6-4
Width ( w it h handle)

	

362

	

14.2
Depl h { w ith Iron[ cove r )

	

445

	

17.5
Weight

	

k g

	

1h
Net

	

7.9

	

17.3

OTHER CHARACTERISTICS
Safety- UL 1244 liste d , CSA certification
Warranty- 3 years

INSTRUMENT OPTIONS
Opt, 15- Ch 2 and A-Gate output
Channel Ζ output bandwidth-dc to to 25 MHz ;
deflection factor., 10 mWdi v Into 500, 20 n1 Vld iv
ίπ t α 1 ΜΩ ; dynamic range.,±7 di visions ;
do offset: ε 0 .5 di v isions .
Α-Gate output level-TTL com pati ble ; drive-4 mA
(h ig h state), 20 ΙΤΑ (I ow state) .

'' Mi litary Versions 22461YI2RIMod Α
available as comme rci a l versions of military
products . See page145. Specάlicaliοκs may
diffe r from above, co n tactyour l oca l Ί 'ek
sales office.

To order, cell yo ur local Te kt ronix Sales Office, o r call Tek's National Mar keti n g Cente r.
Tall iree:1-800-426-2200, Ext. 99-

O RDER I NG INFORMATION

22470. 100 MHz Oscilloscope
sv it h Voltmete r/C αυ nterlT im8 r d& $2,995
Includes . Two 1 .5 in 1 Οχ
Vo ltage p robes ( Ρ 6109 Opt . 01),
Opfs . Manual 070-6373-00) .
User s Ref . (,tilde (070-6688-00),
3 Year Wa rranty, Powe r Co rd
22460. too MHz Oscilloscope
with Voltmete r	IT $2,595
includes: Two 1 .5 πι 1 ΟΧ
Voltage p r o b es (Ρ6109),
0 prs . Μαπιιαi(070-6556-00),
Users Ref. Guide (070-6576-00)
3 yea r war ranty, Powe r cord
2245Α 100 MHz OSCinoscoPe '& $1,995

Ι nclυ d es : Two 1 .5 m 1 OX
Voltage probes ( Ρ 6109),
flp rs . Μαηυα l(070-6558-00),
Users Ret. G u i de (07 ο-6718"{10)
3 Yea r Wa r ra nty, Power Co rd

1"STRUMENT OPTIONS
Opt. 1 R -Ααεkm νυιι t οά Ι nst r.

	

+$350
Opt. 15- CH2 & Α Gate Out p ut

	

+$190
ACC E SSORY OPTION S

Opt. Ω2-Α c ε . Pouch an d Cover

	

+$50
Opt. IC- 0-5C Opt, 02 Cam era

	

+$;00
Opt . 1Κ - Κ212 Instrument Cart

	

+5380
Opt, ΤΤ - Τ ransit CaM i η g Case

	

+$280
Opt . 17 - Ρ 6408 Logic Rι o be

	

+Σ 350
Opt . 22 - Ad d two P61 09
Opt, 01 p r obes

	

+5126
Opt- 23 - Add 2 Ρ6062 Ο
1χ110χ P robes

	

+5380

INTERNATIONAL POWER PLUG OPTIONS
Opt, 0.1 - Α5 - Αναί1 αο le NC
(See page 142 fo r desc riptions)

ωΑακπιιιΤΥ-Ρευ8 SERVICE OPTIONS
Op t. Μ 2 - 2 years service
2247Α

	

+$Τ 94
2246Α

	

+$1 α7
2245Α

	

+$176
Opt. Μ 3 - 2 yrs service & 4 εα!s
2247Α

	

+$515
2246Α

	

+$521
2245Α

	

+$ 482
Opt . Μ4-5 cali brations
2247Α

	

+$448
2246Α

	

+$393
2245Α

	

+$359
O pt . Μ5-2 yr s service & θ ςαΙs
2247Α

	

+$995
2246Α +5αα9
2245 Α

	

+$817
Op t- Μ7- 2 calibrations
2247 Α

	

+$191
2246 Α

	

+$167
2245 Α

	

+5153
Op t. MR -4 eali Ιη ratio ns
2247 Α

	

+$3 Β2
2246Α

	

+$335
2245Α

	

+$306

RECOMMENDED ACCESSORIESI
FIELD KITS

Serv1 εa Ma πυα ls-
2247Α (070-6367-00)

	

$25
2246Α (070-6555-00)

	

$26
2245Α (0 70-6557-00)

	

$30
Sell-St udy Package-

	

$115
2245Α and 22460. '" (068-0275-χΧ)
Raεkm a υ nt Kit-Order 2240F 1R $350
See page 383 for mor e accessor ies-
-

	

Sρw p2ge .76 / for additional
edu cat ion a l ίη/ύrmιτ[ίππ

α

	

Product aνafa ble wit h in 24 ho urs
t hr rιug h Talk Direct- Call 1-800-426-220D. .



` 100MHzANALOG OSCILLOSCOPES

Τ he 2235Α is the
100 MHz Standar d in

Advanced Simp licity and
Ext raordinary Reliability.
The 223δΑ Adds to This
Standard the Ve rsatility
o f α Counter, Timer, and
Digital Multimeter .
" Graticule illumination
" Trigger View
" Dual Time Base
" IIFand LFReject Trigger
Coupling

" Delayed Sweep
Measurements

" Integrated CounterlTimerl
DMM (2236Α)

" Gated Counter
Measurements (2236Α)

" Delta Time Measurements
(2236Α)

" Fall Function DMM-5000
Counts (2236Α)

" 0111M, ac and dc RMS Volts
through Channel Υ (2236)

" TemperatureMeasurement
Probe (7236 Optional)

223δΑ MEASUREMENTS

Gated Frequency Measurement

With the Βsweep triggered,
thefrequency with in the
intensified zone on the A
sweep is measured

Resistance

ExtendedRangeResistance
Measurement using auto-
ranged DMM. Oil (with
Γ0.0ΙΩ resolution) to Ι. θ9CΩ,
tofind hard-totrare problems
like leaky capacitors or
defective transformers.
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7iae 2236Α offers all thefeatures, reliability, andPerformance ofthe 2235Α plats the added
versatility ofα counterltimer and digital multimeter.

PROVEN STANDARD 1Ν 100 ΜΗ2

	

You get α d igital rea dout of fre qu ency, period, wid th ,
TWO-CHANNEL SCO PES

	

totali τed eve nts, delay time and delta time - all with pu sh
The 2235Α an d 2236A offe r αdναπυ ~ d 10ϋ MHz duo!

	

bυ#t απ ease . Make auto range d and auto-average d
time b ase 5Α αη d απc3 with simple operation . Innovative

	

counter/timer measu rements on the sig n al trigge ring the
reduced c οmροπeπΙ a rchitecture

	

and

	

advanced ci rcuit

	

Α sweep or, in gated modes, on the signal triggering the
d esign an d α la rge brig h t c ιt make t hese scopes accu rate,

	

Β sweep .
reliable and serviceable .

	

Auto-ranged DΜΜ measu remen ts are made through
T he 2235 Α απd able-

	

scopes ar e the ind ιι stry

	

floating QΜΜ side inputs and up-range at 5000 counts .
standard in bandwidt h fo r dig έtal and high speed analog

	

Plus, you can ma ke do and ac R INS voltage measu re-
ci r cuit t roubles hooting . Both offer the needed sensitivity

	

ments di r ectly through c hannel one .
fa r reliable low-level signal measu reme n ts, plu s 5 nsjdiv

	

COMPLEX MEASUREMENTS AREsweep spee d and 2°b vertical and ho rizonta ι αεcufacy fo r

	

PUSHBUTTON SIMPLEhigh resolution voltage and timing meas urements .

	

The 2235Α doesn't stop wit h simple tas ks . You'll
COMPLETE TRIGGERING CONTROL

	

accomplish gated, d elay time, and de l ta time calculations
Α cυπνeπί e η t t rigge r view and 10 .1 variable holdotf

	

with imp ressive speed . Even complex p roced ur es suc h
ma ke t rigge r setup easy. The position-independent

	

as au tοιηα t ίο d iode detection, acg υ is έti οη time of α d isk
trigge r system incl ud es peak-to-peak auto, no rmal, α

	

dr ive, o r t rac king shorts between ci r cu it boa rd ru ns are
soli d TV fiel d and TV line trigge r an d si ngle sweep fo r	eas ί ly ac οom ρΙ ished .
observing t ransients and single-shot events . T rigge r	PORTABLEAND EASY TO USEsources include, CH 1, CH 2, external, Ιέπ e and alternate

	

Both the 2235 Α and 223δΑ give you ruggedchannels .

	

9~

	

Υ
SCDPE , CQUNTERITIMER , DMM -

	

construction, Ιέg h t weight portability, and α fro n t panel

ONE INTEGRATED SYSTEM

	

designed fo r easy ope ration . Finally, two 10 χ voltage
p robes and α 3-year warranty ( ίη c Ιυ d ίπ g crt) cameThe 223δΑ adds the power of α total meas urement

	

standa rd with both scopes .
system, featuring α fully integ rated counterltlmer, and
digital multimeter .

7iae 22.9 .5Α analog oscilloscope offers superior reliability plus new enhancements such as
gratiεule illumination, trigger εunditiuning and α

	

probe calibrat ion signal.

Το order, ca ΙΙ

	

your Ιο cαΙ

	

Tektronix 5 αΙ es 0ffi εe, or ca λΙ Τek's Ηα ttαπαΙ Ma rketlng Cente r.
Tall free : 1- θ00-426-2200, Frt . 99,



CRT SYSTEM
Display -8 cm χ 10 cm, 14 kV nominal voltage .
Contro ls - Α INTENSITY, Β INTENSITY, TRACE
ROTATION, BEAM FIND, SCALE ILLUM INATION,
FOCUS,

100 MHzANALOG OSCILLOSCOPES

CHARACTERISITCS

	

POWER REQ UIREMENTS

5 μ ec ίΓί cατιοπs are camm ο n to the 2235Α and 2236Α

	

Line Voltage Range-90 Vac to 250 Vac .

except where noted .

	

Line Frequency-48 Hz [ ο 440Hz .
MaximumPower Consumption -2235Α: 40 W

VERTICAL SYSTEM

	

ζΓ 0 VA) . 2236Α : 60W(110 VA) .
(2 ldenl ΊΓO1 Channels)
Bandwidth (-3dB) and Rise Time -100 MHz and

	

2236Α ADVANCED FUNCTIONS
3 .5 η 5 (0°C to 15"C) . 90 MHz and 4 .4 ns ζ 2 pIVjdiv of

	

CountefinferlDMM -CIT Time Base : 200 MHz,

35°C to 50"C j .

	

10 ppm (0 .001 %) ; with optional tem p . Compensated

Deflection Factor andAccuracy-2mVldiv to

	

crystal osc 1 11at ο r (Τ CΧΟ ) : 0 .5 ppm {0.00005%} .

5 VJdiv _L2% (15°C [ η 35°C} ; ±396 (0°C to 50°C) .

	

Frequency -0.2 Hz to 100 MHz . Max reso Ι utiοn :
χ.00000001 Η2 . Max accuracy same as time b ase .

Vertical, DD,
ALT,

	

Modes -CH 1, CN 2, CH 2

	

period-5 s [ ο 10 πs . Max resolution . 10 ρ s . Μαχ
INVERT AD

Operating
CHOP .

	

accuracy same as time base .
CMRR -At least 10 :1 at 50 MHz .

	

Width --5 s to 5 ns . Max resolution : 10 p s . Max
input RandC-2235Α :1 ΜΩ , 20 pF. 2236Α:1 Μ 1 Σ ,

	

accuracy same as time base t 10 Ins .
22 pF

	

Tntoliτe -8,000,000 Cts .
MaxInput Voltage -400 V ςdc +peak ac), 800 V ρ- ρ .

	

Delay Time -2 .5 s to 500 π s . Max resolution : 10 ps .
Channel Isolation -100 :1 at 50 MHz .

	

Μαχ αοc ιι rαοΥ same as time base ±20 ps .

HORIZONTAL SYSTEM

	

Delta Time -1 ns to 2 .5 s .

	

Max reso Ι utio η :10 ps . Max

Sweep Speeds -Α : 0.5 s/div to 0 .05 ρtsjdiv.

	

accuracy 5 α 0 as t ime base
resolution :

ps .

Β : 50 ms/div to 0 .05 psldiv. Both extended to 5 nsldiv

	

De Volts -

	

to 500 V. Max ΜΜ Ι cads : 100 Ir1U .

with Χ10 magnifier .

	

Are, uracy ±1 %,Input : side D

	

leads .
Accuracy-±2%, M agnified ±3% [degrade by 1%

	

RMSAC Volts -0 to 350 V (20 Hz to 20 kHz) . Max
outside 115°C to +35°C] .

	

resolution : 100 mV . Accuracy ±196_ 1 ηριι [ : side DΜΜ

Horizontal Dparatfng MUM-- Α , ALT and Β .

	

leads .

Delay Jitter-2235Α: 20,000 :1 . 2236Α : 10,000 :1 .

	

CH 7 V do - 0 to 500 V. Μαχ resoIuti0 η : 1 mV.

Delay Αccurαεy-2235Α: ±1% . 2236Α . Same as

	

Accuracy t5% .

couMerltimer time base ±20 ps .

	

CH 1 VRMS ac -0 to 350 V (50 Hz to 20 kHz) . Max
res α] υt ί 0π :1 mV . Αεευfαεγ ±2% .

TRIGGER SYSTEM

	

Resistance -0 to 20 GΩ . Max resolution : 0 .01 a-
Trigger Sensitivity (Α andΒ) -Internal : 0 .35 d ίν at

	

Max accuracy 0.15% ±2 LSD's .
10 MHz . 1 .5 d iv at 100 MHz . External : 35 mV (2235Α ) o r

	

Diode Detect-0 .15 V to 2 .0 V . Max reso Ι utic η :1 mV .
40 mV (2 236A) at 10 ΜΗτ , 200mV (22 35A) o r 250 mV

	

Max accuracy 1 % ±1 LSD .
(2236Α) at 100 MHz (Α t rigger only) .

	

Continuity-0 to 5 Ω . Αε c υ racy t 1 Ω .
2236ACounter Sensitivity (Α andΒ Trigger) -

	

Temperature- 62"C to 230"C . Accuracy ± 2% ε 1 .5OC .
Internal : 0 .5 d iv α [ 10 MHz, 2 .0 d iv at 100 ΜΗτ . External.
5OmV at 10 MHz, 300 mV at 100 MHz ( Α t rigger on Ιγ) .

	

ENVIRONMENTAL CHARACTERISTICS
Trigger Operating Modes -Peak-Peak AUTO {also

	

See page 142)
far Ν ί ΙΝΕ ], NORM, Ν FIELD, SGL SWP .
Trigger Source -Α Trigger : VERT MODE, CH 1,

	

PHYSICAL CHARACTERISTICS

CH 2, L INE, EXT . Β Trigger : VERT MODE, CH 1, CH 2 .

	

Olmansians

	

mm

	

in

Trigger Coupling -WIth ίηter παΙ so υ r οe: ac ω
I
th Ρ- Ρ

	

Width (with han dle)

	

360

	

14.2

AUTO,Ν LINE, or Ν F IELD made; d o with NORM o r

	

Height
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5.4
SGL SWP mode; H F and LF Rej . with external source : ac,

	

Depth (without front coven

	

440

	

17.3
dc, or dc/10 .

	

Weight

	

kg

	

III
Variable Holdofl-At leas[ 10:1 .

	

2235Α

	

6.1

	

13.5
2236Α

	

7.3 16.2
X-Y OPERATION
Deflection Factors -Same α5 vertical system.

	

OTHER CHARACTERISTICS
Bandwidth -X-Axis : 3 MHz . Υ -Axis : same as verti cal

	

Safety- UL 1244 listed . GSA certification .
syste ιn .

	

Warranty-3 years
Phase Difference -+3 υ from do to 150 kHz.

ί-Αχ1α-5 V causes noti εeab Ι e m οd υΙα t ίοπ , useable to
20 MHz.

To order, ca ΙΙ your ΙοεαΙ Τek1rοπίχ 33 Ιε s Office, or εαΙΙ Tek'α Ναιιο 6 αΙ Ma rket Ιng Center-
Ta1f free : 1-800-426-2200, Ext . 99 .

ORDERING INFORMATION

2236Α 100 ΜΗ7 Οιια l Time Base
Oscil loscope with Counter/Timer/
M υ ltimeter

	

$3,195
Includes :
Two 1 Οχ Voltage p robes
( Ρ610 θ Opt . 01), DΜΜ Test
Lead s (070-4205-0Π ),3 Yea r

Warranty, Power Card .
Ζ 235Α 100 MHz Dual Time Base
Οs εΙΙΙο sεορe

	

$1,795
Includes -
Two 10 χ Vo ltage ρmbas

( Ρδ10 θ Opt . 01), Ope rato rs
Manual (070-4207-00),
3 Year Warranty, Power Cord .

INSTRUMENT OPTIONS
Opt, 1Α - (2236Α οπΙy) - Ρββ 02
Tem perature Probe

	

' Ρ
Opt- 14 - (2236Α only) -
Temperature Compensated
Cη sta Ι Ο sc ιΙ late r 0 .5 pgm
accuracy

	

+315
ACCESSORY OPTIONS

Ορt+ 1 C - C-5C Opt. 04 Camera

	

+5530
Opt . 1Κ - Κ2121nstrumentCart

	

+$380
Ορ[ .1 Τ -Transit Carrying Case

	

+1280
Opt, 02 - Pouch and Cover

	

+$55
Opt, Τ7- Ρ 6408 Logic Probe

	

+$350
Opt . 23 - Add 2 Ρβ 119
1X/10X Probes

	

+1120
INTERNATIONAL POWER PLUG OPTIONS
Opt . Α 1-Universal Ευ r ν NC
220V, 50 Hi Order 020- Π 85θ-00
Opt . Α2-υ nite d Kingdom

	

IN
240ν. 50 Ητ Order 020-0861 -00
Opt . Α8 - Αυ strαιιαη

	

NC
240ν, 50 Ητ Order ο 20- ϋ 8β 1-ϋ0
O pt . Α4-North American

	

NC
240V, 60 Hz Order 02ϋ - ϋ 862-ϋ0
Opt . Α 5 - Switτerland

	

KC
22Πν, 50 Hz Order 02Π -0863-ΟΟ
WARRANTY-PLUSSERVICE OPTIONS

Opt . Μ2 - 2 years service
2235Α

	

'Ζ
223 βΑ

	

"*
OpL Μ3 - 2 yea rs serv1 εe & 4 cats
2235Α

	

`°
2236Α
Op t Μ4-5 calibrations
2235Α
223 ΒΑ

	

' Ρ
Opt. Μ5-2 years service & 9 εαΙ s
2235Α

	

"
2236Α

	

`_
Opt. Μ 7 -2 calibrations
2235Α

	

' Ρ
2236Α

	

" Ζ
Opt. Mill -4 calibrations
2235Α

	

' Ζ
2236Α

	

' Ρ
RεεοΜΜεκαεΒ ACCESSORIES/

FIELD KITS
Service Manuals-
2235A Order 070-4206-00

	

$26
2236Α Order 070-4202-00

	

*1
Rackmaυnt Kits -
2235Α Order 016-1062-01)

	

'2
2236Α Order 016-0015-02

	

-2

Sell-Study P ackages - ' -
2235 Order 068-0277-χχ

	

$115
2236 Order 068-0276-ιο(

	

$115
Temperature Compensated Crystal
Oscillator (τεχα ) Relrofit Kit -
(2236Α only) Order 040-1136-00

	

$370
See page 383 for more accessories .
" See the educational sectio n,

page 261 fo r more information.
'= CanWrr your hwa l.sιι lε s ιε 'ρrΡωπ!ιιtττια .
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= 50MHzANALOG OSCILLOSCOPE

R eel Εcοηαm, Cουρ fell
with Un iq ue Real-Ti me

Perfo rmance

	

H IGH-END FEATURES AND ECONOMICAL	M rIzoηtalDperatingfilades- χ 1 (m αίπ νπΙy),A LT
Thetwo--"500 μV1dίν Vertical So ηsitivic

έ l αππ ~ Ι , sλ ngle time base 2225 Cu"AS

	

ζmain sweep απ d Μα g sweep), ΜΑG, A- Y .tY

	

featu res usually fo und in more expensi ve inst ruments," ΝFl1F Reject Trigger Filters

	

Fo r example th e - Ιοω - πολ s~ ν~1+ ί cα l system operates

	

TAI'," Χ5, Χ 70, Χ50 MagnificationMagRίfίεatio rι

	

at 500 mV/div. You also y et horiτα ntal alternate sweep

	

Trigger Sensitivity- Ιιι tαr ιιαΙ : 0 .3di ν at 5 MHz, 1 .0 d ίν" Peak-lo-Peak Auto Triggering

	

magnifications of χ 5, χ10 and χ50. These allow yo u to

	

at 50ΜΗτ. Exter nal : 40 mV at 5 ΜΗτ , 150 mV at 50 ΜΗτ ." Opt. Battery Power Operation

	

perform most meas ur ements

	

ίεαΙΙ associated wit h

	

Τrίρ

	

y

	

(for

	

LINE),
ggair

	

ΝNORM,

	

FIELD, SGL 5W Ρ .
Auto" Opt. External ac Operation

	

dua l time base sco pes .

Triggw Source -VE R Γ Μ0DΕ , C H 1, C H 2, LI NE , ΕΧΤ ,
Fkε;ηε;χ

	

3;97 ,...,Μ., _ . .

	

ΕΧΤι 10 .c

	

.
. . . .

	

..~ +ιαααταατιι ~ }ιr~τπυιαεατιι rrη
ε :

	

Trigger Cααρ11ηρ - αc, d c, HF REJ { α ttenuates αυονe
`°" 30 kHz), LF REJ (attenuates below 30 kHz),

ORDERING I NFORMATION
2225 50 ΜΝ7 Oscilloscope

	

Tr $1,095
Includes .
210χ Voltage pr o bes (P61 03) .
Opr. Manual ( α 70-6298-00),
α

	

Year Warramy, Ροωα r Cc rd .
INSTRUMENT OPTIONS

Op L 1 R - Rackrno υη t Kit

	

+$160
Opt. 1 Υ - 0 ρ o rators Tape

	

+$so
ΟρΙ. 07 - internal DC I n verter

	

+$445
Opt. 30 - εxte rnal Battery Power +$745
(1104 battery pl u s Option 07)

ACC ESSORY OPTIONS
Opt. 1C-C-5C Opt . 04 Cam era

	

+$530
0pt.1 Κ - K2 1121 nsτr υmom Cart

	

+$380
0 ρt.1Τ- Transit Carry ί ng Case

	

+;280
Opt. 02 - Pouch and Panel Cover

	

+$55
Opt, 17- Ρ 64ο8

	

Logic P robe

	

+5350
Opt, 13-S υυ P61 22 to r Ρδ 1 α 3

	

+$85
Opt 23-Add 2 Ρ6119 1 Χ110χ
P r obes

	

+$120
INTERNATIONAL POWER PLUG ΟΡΤΙΟΝS
Opt . Α1- Α 5 - Availab le NC
See page 142 fa r descri ption .

WARRANIY-PLIJS SERVICE PLANS
Opt . Μ 2 - 2 y r s service + ξ12 δ
Opt, Μ 3 - 2 γτ s se rv ice & 4 cals 4338
Opt Μ4 - 5 calibration s

	

4249
Op t . Μ 5 - 2 yr s service & θ cals +$571
Opt, Μ 7 - 2 calibrations

	

+$10 Β
Opt. MO -4 calib rations

	

+$212
RECOMMENDED ACCESSORIES

FIELD KIT$
Service Manual - (070-6299-00)

	

$26
Sell-Sludy Package
(068-4279-Χχ )

	

$115
R αεkmουητ Kit - (016-0819-00)

	

" 2
See page 383 fo r mo re accesso r ies .
'' Seethe educatin xiai sectioxi,

p age 361 formore ί xifαrmαΝοισ .
"° Contact yo ur local safes

represe κ tαf iv e .
'" Pro d uct ava i la b le within 24 hours
thro u g h Te k Dir ect . Call 1-800-42 δ-2200 .
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Variable Holdoff- Al. least 8 :1 .

Χ-Υ OPERATION
Deflection Factors-Same as vertica Ι system .
Bandwidth - Χ-Axis . 2 ΜΗτ . Υ-Axis : same as vertical .
Phase Difference - 3 f ram do to 150 kH z .

CRT SYSTEM
Display -8 cιη χ 10 cm , 12 .6 kV nominal voltage,
Controls- ΙΝΤΕΝ 5 ΙΤΥ , TRACE ROTATION, BEAM FIND ,

77te 2225 offers simplified bu t preeise operat ionfor such applications σsfield sesτι iεe,

	

Focus,
design, education, and production test.

	

Ι-Axis -5 V (to 5 MHz) ca uses noticeable modulation-

HANDS-FREE TRIGGER ING

	

POWER REQUIREMENTS
Th e 2225 p r ovi d es t he convenience of Te k 's ' han d s-

	

Line Voltage Range - L ow : 95 Vac to 128 Vac,
free" t rigge ring, incl u ding HF and 1 F rej ect tr igger

	

Hig h : 185 V ac to 250 Vac .
filtering, TV line and fiel d triggering . You also get α

	

Opt. 07-Inpu tVoltage Range 11 .8 Vdc to 30 Vdc .single-sweep function u sef u l fa r babysitting signals and

	

tine Fmpency-48 Hz to 440 Hz,wavefa rm p h otog ra p h y,

	

ΜαχΙmσm Ροω" Cats nl ti ΙΟW (8Π VAe p on-)
DC OPERATION

Two new 2225 opt Ι0π s offe r you t h e c h oice of batte r y
p ow er, or external d o o p eration . Option 07, is an
inter nal l y mou nted inverter wh ic h pe r mits th e 2225 to be
powe red by external do so urces rang ίng f r om 11 .8 Vd c to
30 Vdc . T he second, ορ ti οΩ 3 0, ίη c Ι odes t h e i riverte r	and
the new external, rear Into υ nted 1104 battery pack . Th is
pr o v ides up to two hours of operation unde r batter y
powe r . T h e integ rated ch arge r allows o p eration during
the c h arging cycle . See page 443 for details .

CHARACTER ISTICS
VERTICAL SYSTEM (2 Identical Channels)

Bandwidth (-3 d8) andRise Time - 50 ΜΗτ απ d
7.0 ns ζ5°C to 35°C7 ; 40 MHz an d 8 .8 π 5 ( ο°C to 40°C) .
Deflection Factor andAccuracy - 5 mVι diν to
5 Vιd iv, ±3% . 500μV/div. +Βηο w it h 7(10 vertical mag .
Vertical Operating Modes - CH 1, CH 2, CN 2
INVERT, ADD, ALT, CHOP . Χ10 vertical m αg .
CΜRR - At least 10 : 1 at 20 MHz .
Input Rand C -1 Μ Ω , 25 p F .
Max Input Voltage - 400 V (dc + p ea k ac) . 800 V p- p .
Channel Isolation -100:1 at 10MHz .

HORIZONTAL SYSTEM
SweCP Speeds -0.5 sι diV to 0 .05μsιd iv . χ 5, χ 10, χ50
ΜΑG to α maxim um of 5 nsιd iv.
Accuracy - Χ 1 :3% ; Χ 5 & Χ10: 4%, Χ50 . 5% (at Ι 15°C
to 35°C J .

ENV I RONMENTAL CHARACTERISTICS
(See page 142)

PHYSICAL CHARACTERISTICS
ιmeπsιππs

	

mm ιη

Wi d t h (wit h hand le)

	

380

	

15
Heig ht

	

138 5.4
De p th (withou t front cover)

	

440

	

17.3
Weight

	

kg III
Net

	

6.9 15.2

OTHER CHARACTERISTICS
Safety- UL 1244 listed, CSA Carl if ίεα t ίοη
Warranty, -3 yea rs

EXTERNAL BATTERY OPERATION (OPT . 30) -
Option 07 is not retrofitable .
Operating Time-2 hou rs .
Charge Time- Αρρr οχ.16 hou r s .
Profeε tion - Ur ιdat νοΙ t α g α , reve r se ραΙar ity

	

and
overloa d , Inverte r auto mat ί c αΙΙ y s h uts down when line
voltage is connected to the 2225 Opt 07 .
System Weight -13 .5 kg (30 lbs)
Warranty-3 years (0ρ7. 0 Τ~, 1 yea r (Ιλ 04)

2815 ΟΡΤΟ5CΟΡΕ
Th e 2225 is the fo u n dation for α new u nique o p tical
oscilloscope used fo r ti be r op tic meas u rements . See
pages 374-375 for d etails .

To order, call your local Tektronix Sales Office, o r call Te k 's National Mark eting Cente r.
Tell free : 1-800-426-2200, Ext. 99.



VALUE-ADDED FEATURES
in t h e 2205, perfo rman ce feat u res a dd value, not

expense . For examp le, standa rd featu r es inc Ιυ d e 5 mV/d iv
ve rtical sensitivi ty, α fast 10 nsid iv horizontal display and
α flexible trigge r system . Peak -to-pea k au to ca μabi Ι ities
de Ι

I
ver virtually hαnds-I r ee t r igge r i n g . A lso featu r ed are

TV line an d fiel d t rigge ring and front-panel access to the
Z-axis input .

IDEAL FOR TEST SYSTEMS
The 2205 Dan be config u red with low-cost benc h

egiji ρment αναί 1 α b Ι e fr om Te ktronix (See pages 300-301
fo r TestM ate ΤΜ250 pr od u cts) . T h ese confi g ur ations are
ideal far use in ap p lications s u c h as field service,
pr oduction testing arid class room la b statio n s .

Το orde r , call your local Tektronix Sales Office . o r call Te k 's N ational Marketing Center.
Toll free : 1-8σσ -α26-22σσ , Ext . 99 .

20 MHzANALOG OSCILLOSCOPE IM

SOLID PERFORMANCE AND ΤΕΚ QUALITY

	

Frigger Source -VERT Μ 0D Ε , CH 1, C Η 2, LIN E ,

Th e 20 MH z, tw o channel 2205 is the most bas i c of t h e

	

ΕΧΤ , ΕΧΤ /10 .
2200 Series αηα i οg sco p es . yet it off e rs' l ek q uality

	

and

	

Trigger Coupling - α c, d c .
unexp ecte d perfo rm ance featu res . Engineered fo r ease of
ope ration, versatility, an d rugge d ness, th e 2205 pro v ides

	

Χ-Υ OPERATION
solid performa n ce and α pr ice th at's right for α va riety of

	

Deflection Factors -Same as vertical system .
ap p lications .

	

Bandwidth - Χ-Axis : 2 ΜΗτ . Υ - Αχί 5 : same as ve rtical
Unl i k e oth e r scopes ίπ th is

	

range yo u don't have to

	

system .
give υρ s ί 9 ΙιαΙ Qua" ly, tr igger stab ί 1 ίη , οι

	

accuracy w h en

	

Phase Difference -3 f rom do to 50 kΝ 7.
using t h e full bandwidth of the inst rum ent . This is α true
20ΜΗτ oscilloscope .
W ith its 1 ndust ιial q uality const ru ction and ability [ ο

oper ate unde r envi r onm ental ext r emes, the 2205 is an
excellent c h oice for field a pp licatio n s, production testi n g,
or classroom inst ructi α n .

HORIZONTAL SYSTEM

	

PHYSICAL CHARACTERISTICS
Sweep Speeds-0.5 5/d ίν to 0 .1 μs1d ίν. (X 1 0 MAG to

	

Dimensions

	

mm

	

ίπ
10 η 5/div) .

	

Width (wit h h and le)

	

380

	

15 .0
Accuracy-±301o : Magnifier! ±446 (degra d e by 1%

	

Height

	

137

	

5.4
outside 15°C [ο 35°C) .

	

Depth (wit h out fτοπτ covert

	

440

	

17.3
Heriτotttαl Operating Modes - Χ 1, Χ 10, Χ-Υ .

	

Weigh t

	

kg

	

I b

TRIGGER SYSTEM

	

Net

	

6.7

	

14.8
TdggerSensitivity -Intemai- 0 .30 d ii at 5 ΜΝz,1 .0 d iv

	

OTHER CHARACTERISTICSat 30 MHz . E xte r nal : 40 mV at 5 MHz, 150 mV α [ 30 ΜΗτ .

	

Safety-UL 1244 listed, GSA certification
Trigger Operating Modes -Peak-Peak AUTO, NORM .ΝΟRΜ .
T V F 1E LU , TV L I N E . SG L SWP .

	

Warranty- 1 year ; 3 year s optional

Ε veryth ing You N eed
fo r Basic Scope

Measurements to 20
MHz.
" 20 MHz Bandwidth
" Peak-lo-PeakAuto Triggering
" 0.3 di ν Trigger Sensitivity at
5 MHz
Front Panel Z-Axis Input

" 10nsldivMax. Sweep Rate

CRT SYSTEM
Display-8 cm 10 cm, 1 .8 kV nominal voltage .

CHARACTERISTICS

	

Controls - ΙΝΤΕΝ S1ΤΥ , T RACE RΟΤΑΤ 10 Ν . ΒΕΑΜ
F I ND, FOC US .

VERTICAL SYSTEM (2 identical Channels)

	

Ι-Axis - 5 V ca u ses nntίceab Ι e m ο d υΙαt ίοη . Useable t4
Bandwidth -(3 d Β ) an d R ise Time 20

	

MHz an d 1 Ι .5 ns

	

5 MHz.
(5C to 35C) . 15 MHz and 23 .3 π s ( Ο°C [α 40°C) .
Deflection Factor andAccuracy-5 mV/d iv [ο

	

POWER REOυ I REMENT5
5 V/ d iv t3%, (15"C to 35°C} ; ±5%, (0°C to 40°C) .

	

Line Voltage Range- Low 95 Vac. to 128 Vac . N ig h .

Vertical Opmating Modes -CH 1, CH 2, CH 2

	

185 Vac to 250Vac .
I NVERT, ADD, ALT, CHOP .

	

Line Frequency- 48 Hz to 440 Ητ .

CAIRN - At least 10 .1 at 10 MHz .

	

Maximum Power Consumption -40 W (60 VA) .

Input β and C -1 Μ Ω , 25 pF .
Max Ιηραf Voltage -400 V (dc peak au), 800 V ρ- p .

	

EN VIRONMENTAL CHARACTERISTICS
Channel Isolation -100:1 α [ 20ΜΗε .

	

(See page 142)

The 2205 de li veιs basir αησ 1ορ scop efuηε tάοηs in α rugged affordable package.
Configure it with other low-cost 3'ek bench equipmen t, andyou have the perfect
comδίηα tάοη forfaeld apη li rations, classroom la δs, orρroduciioη test

22 0 5 20 ΜΗ7 056110sεπρe

	

α $625
ιπc ιυ dm :
Two 1 χ test lead s (103-0275-00),
Op erato rs Manual (070-6717-00),
1 Year Warranty . Powe r Cord

INSTRUMENT OPTIONS
Op t. ΣR- Rac kmou ni Kit

	

+$160
Opt. 2Y- Op erators cap e

	

' τ
ACCESSORY OPTIONS

apt. 1C-C-5C Opt. 04 Came ra

	

+$530
Opt- 1 κ - Χ 212 Instrument Cart

	

+$388
Ορτ.1 Τ -Transit Cα r ηίπο Case

	

+$280
0 ρ t. 02- Pouc h and Frοπε Cove r +$55
Opt. 17 - Ρ6408 Lop; Probe

	

+=α 50
Opt. 22-Add 24 1 Χ Llea d s

	

4110
Opt. 23 -Add 2 Ρ 6119 1 λJ1 Οχ
Α r n h es

	

+$Ι 20
Opt Υ4-Add 2 Ρ 61 03 χ 10
Prob es

	

480

INTERNATIONAL POWER PLUG OPTIONS
O pt . Α 1 - Α5 Available NC
See p age 142 for descri ptions.
WARRANTY-PL US SE R νΙεε οΡτιοΝ S

Opt . Μ1- 2 y rs service & 2 cats

	

+;207
Opt . Μ9 -2 y rs se r vice

	

+$124
RECOMMEN D E D ACC E SSO R I E S!

F I ELD KITS
Serv ice Manual -(070-6716-00)

	

$28
Ra ε km o unt Kit- (0 16-0819-00)
Sell Study Pac k age Video "-
(068-0259-ωε )

	

$115
See page 383 fo r m o re accesso ries .
'' See the educational secti on ,

ησρe .36 ι for more i nformation.
'~ Contart your local sales

representative .
α Pr od u ct available wit hin 24 ho u rs
through Te k n έ raCt. Call 1- 800-426-2200 .

139
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ΙΟΟ MHzRUGGEDIZED OSCILLOSCOPES

TYPICAL APPLICATIONS
" Rugged Field Service
" Computer Peripheral Service
Communication Equipment
Service

FEATURES
" DC to 100-ΜΗτ Bandwidth
" 5mV/Dίν tα 5VΙΠίν
" 5 π0 ίν Sweep Rate
" ΠΜΜ 2337
" Delta Time 233612336ΥΑ
2337

*Elapsed Time Indicator
2336ΥΑ

" Rαεkmαυutable 2335
" Three Year Warrantr-Five
Year Option

" LILICSA Listed
*National StackNumbers
" Single Piece Case

140

DESIGNED FOR F I ELD SERVICE
The 100 MHz 2300 Ser ί es oscilloscopes a re t h e most

rugged and d u rable inst ruments in t h eir b andwidth .
Offering α one-piece case, f1 ίρΓορυονe τ, sc ratc h resistant
fr ont panels, th e ability to withstand s hocks of 50 g's, and

meet the e πνί r οηmeπtαΙ sp ecifications fo r
Class 3 instrumentation as p rescribed in
M I L -Τ28800, in an in d ustry standa rd size
make these t h e ultimate field-ser vice
oscilloscopes . The following char acteristics
a r e common to the 2335, 2336, 2336ΥΑ ,
and 2337 oscilloscopes except whe re
indicated .

CHARACTER ISTICS

- Ι S [ο + 40C

	

40 to 55C
dc to 1Do MHz . 3 .5 Its d e to 85 ΜΙ 1τ. 4 .15 ns

Jitfer-0ηe pa rt o r less έπ 20,000 (0.005%) of
10 times the Α Sweep T i me/D iv setting,

TRIGGERINGMade- Nor mal . Αυt ηmλΙί c, Single Sweep
Α and 6 Trigger Sensitivity

I nternal Extemal" Ε xtemal*'!10
20 ΜΗε

	

0.3 div	50 mV

	

500 AN
100 MHz

	

1 .1 d ιν

	

1

	

m

150 MHz

	

1 .1 d i ν

	

3ππ mV

	

3 V
'- Erternαl Β 7Ylgge r sensitivity is not applicable to
the 2335.
Trigger Coupling -ac (-3 db 20Ητ), dc, LF R ΣJ
attenuates signals ab ove 50 kHz . Β T r igge r coupling is ac
only .
Α Trigger Holdoff -Adjustable co π t rοΙ pe rmits stable

VERTICAL SYSTEM (Two Identical

	

p r esentation of repetitive wavefo r ι nιs .
Channels)

	

A Time8 TriggerModes -{2336, 2336ΥΑ, 2337 ) :
Bandwidth and Rise Time

	

P rovides two intensified zones on crt t race fo r differential
time measu r ements . Time d ίffe r ence between two
intensified zones dete r mined by Β Delay Time Position

Bandwidth Limit-20 MI fτ by 3W Ιέ mlt

	

and Time Position controls, and is displayed on LCD
switch ,

	

rea d out .
Lower -3 dB PaintAC Coupling -1 Χ

	

Rues Α fter Delay -8 Swee p star ts ίmmad iate Ι yafter
Probe : 10 Hz or less . 1 OX P robe: 1 Hz o r

	

th e delay time selected by the Delay Time Position
less .

	

cont r ol and is inde p endent ο # Β tr igger signal .
Deflection Factor - 5 mV/div.1-2-5 se qu ence .

	

Triggerable After Adjustable Delay Time-
Accuracy ξ3%.1 J nrali hrate d : Contin u ously

	

Β Sweep T rigge r so ur ced f r om α composite of CH 1 and
var i able between ste p s and to of [east 2 mV/div .

	

CH 2 ; CH 1 only, CH 2 only or f rom th e Εχt Trigger input
DisplayModes-CH 1, CH 2, Add CH 2,

	

connecto r .
Alternate, C hop p e d (275 kHz r ate) .

	

Jifter -2335, 2336, 2337 : 1 .0 η 5 or less
Cαrπυποπ -Μονα ηυjαεϋαη Ratio :

	

at 100 MHz . 2336ΥΑ: 0 .5 π s α [ 100 MHz .
25 :1 at 10 MHz : 10 :1 at 100 MHz .

	

Α Sources -Vertical Mode, CH 1, CH 2, Line,
Ext, ΕχtΙ10 .Chαππ e Ι Isolation -100:1 at 25 MHz . Β Sources -(233δ , 2336ΥΑ

	

and 2337 οπλ y)Ιπρυt Α αηd C-2MW parallele d by 20 p F 10.

	

DTime runs after d elay, Vertical Mode, CH 1, CH 2,
Maximm Input Υαltαοα - αε or do cou p led ,

	

Ex Ι (αΙΙ r τιοd αs ac: coupled).
400 V (do + peak ac) o r 500 V ρ- ρ ac at 1 kHz o r

	

External Inputs-R and C : 1 ΜΩ ±10%, 20 pFless . ±30% . 4Q0 V ( d c+peak ac) or 500 V ac ρ - ρ at 1
HORIZONTAL SYST EM

	

kHz or less .
Time BaseΑ -0.05 msl d ίν to 0 .5 sldiv

	

χ-γ OPERATION(1-2-5 sequence)- Χ10 magnifier exten ds
maximum

	

Foritsensitivity χ-- Υ (Cθ Υ Nariτantal, CH 2swee p rate to 5 η s1dέν.
Time Dam Β -0.05 msld iv to 50 msldiv

	

Υerfiαafj

	

5 mVld ί ta 5 VΙd έν ς1-2-5 seg u eoce},
(1-2-5 seg υαιι ce) . Χ10 magnitia r exten ds

	

ac rιι ra le ±5% from 0 0C to 40 C, accurate ±$ %
maxim υ n1 Swee p r ate to 5 nsld i ν.

	

f rom 15 0C to 55 0C .
χ-αχία hand ωldth: d c to 2 MHz .Variable Time Control-Time b ase Α is

εππ t ίηιιοιιsΙ y variab le b etween ste p s απ d f α α#

	

Υaxis bandwidth:do to 100 MHz
least 1 .25 s/ d ίν .

	

Phase differαace between amplifiers: d c to 200
Time Base Α and Β Accuracy"

	

ΚΗτ .

20°C to +30°C

	

-15°C to +55°C .

	

CRT AND DISPLAY FEATURES
Uemagnified

	

+2%

	

+3%

	

CRT-10 d iv ($ mmld iv) d is p lay . Ho r izontal and
Magnified

	

+3%

	

+_ 4°Μ

	

vertical cente r lines f u rth e r m a rk ed in 0 .2 d iv
*1

	

Full ten divisions,

	

i nc r e ιneτιts . Accele r ating potential : 16 kV . GH
Dispiαν Modes - Α Α in [α nsifiad by Β

	

( Ρ 31) phosph or .,,
Β delayed .

	

Internal, ποπραrαΙΙαχ , nonill uminated, mark ings for
meas ur e r τιent of rise time .

Delay TimeD SWEEP οΕLΑΥ

	

BeamFinder-Cο ni ρτ asses [race to ωί thίπ
e Range -Contin uo u s f r om 50 π s to

at least 5 s afte r sta r t of delaying swee p	gratic ule a r ea to locate an offsc reen signal,.

To order . call your local Tektr onix Sales Office, o r cal Ι Te k 's National Marketing Ce rτler .
Tall free : 1-800-42 π -2200, E xt . 99 .



Ι-Αχi5 Input - P asitive-gα1ng, dc c ουρΙed 5 ί g ηαΙ
d ecreases i n te n sity; 5 V ρ-ρ signal causes noliceable
ι 1ια d ιιΙα[ ίοη at

	

normal intensity ; d c to 20 MHz .

OTHER CHARACTERISTICS

	

DC aeLTAG E
Roηgs -2 . 2 Π 0, and 500 V {au forang ing},Amplitude Calibrator-0-2 V acc υ rate 1% f r om

	

Resolution-100mV at 200 mV fυΙΙ scale .0QC to 40°0 .

POWER REQUIREMENTS

	

Accuracy -Within 0.15% of reading ±1 count .

Line Voltage Ranges--100-132 V ac and 209-

	

Response Time -Within 3 s (no a u torange} ; within 9 s

250 V ac . Option 03 : 9ϋ-115 V ac or 180-230 V ac .

	

(up range) : with i n 7 s (down range)-
lnpοtResistance -10ΜΩ ±0.25% .

Line Fregυeηιy-48 to 440 Hi .

	

Rejection Ratio - Να rmαΙ -Μode : 60 d 8
Maximum Power Consumption -35 Wat 115 V,

	

min- at 50 and 60 Hz . Common-Made : 100
60 Hz .

	

dB min . a t d c, 60 dB minim um at 50 and 60 Hz,

PHYSICAL CHARACTERISTICS

	

Maximum Input Voltage -500 V ( dc+peak ac) .
τ335, Ζ336,

	

2335 Option 1R

	

Ac VOLTAGE2336ΥΑ , 2337

	

Cabinet Rackrnount

	

Ranges -2, 200, and 350 V { αυtο r απ ίπ
Dimensions

	

mm

	

ίπ .

	

mm

	

In-

	

9 9}-

Width

	

274

	

10.8

	

483

	

19.0

	

Accuracy -Within±03% , +fi counts .

Heig ht

	

21 0

	

_8 .3

	

133

	

5.2

	

Input lm pρedaηce -10 MW pa ralled by 150pF .

De pth

	

_

	

430

	

17.0

	

378

	

14-9

	

Cοmmαη-Made Rejection Ratio -60 dB min .

Weight

	

kg

	

Ib

	

kg

	

Ib

	

at 50 and 60 Hz, 2 V r ange ; 53 dB nr ίπ . at 50 and 60 Hz,

Net {ω 1αεc .

	

12.6

	

27.8

	

8.δ"

	

19.0*'

	

200 V and 350 V ranges-

β p o uc h }

	

Response Time -Some as dc .
αge-Same as Fir.Μαχtηωrη orηρυt Υm .

' 1 Νυ ρυκe h for 2335 Option IR,

ENVIRONMENTAL
The 2335 meets envi ronmental capabilities for Class 3,
ty pe 3, style D inst ruments as p resc r i b ed in MIL-T-
28800C, T h e 2336, 2336ΥΑ and 2337 meet [tie
capabilities fo r Class 3 ; Type 3, Style D Instruments as
presc r ibe d by MIL-T-28800 except as indicated he r ei n to
a void p otential damage to t he LCD readout .
Temperature (Forced-air ventilation dur ing
nmml operation) - 0 ρ e rαt ίπΤ -15 00 to +55 0C .
N onope rating : -40°C to+55°C .
Alfitude - 0perαtίng : 0 to 4,600 m {15,000 ft}
Νοπορe rαt ίπ g, Sea Ι evel to 15,000 πι {50,00011} .
Vibration -Test sam ρΙas sιι bj acted to s ίηιι s αίdαΙ
vi b ration in ](, Υ , and Z-axes, fre qu ency va r ied from 10 to
55 to 10 Hz ίπ one min u te υ ycles for 15 minues- Total
d ί sp lacement 0.025 ί η . ρ - ρ ( 4 g's at 55 Hz) .
Mtιmidify-O p e rat1ng

	

and Noηορerα tίη g 2335:
95%, f ί v e cyυ les (120 Il0 υ r s) , rate renced to Μέ L-Τ-
28800Β Pa rag ra p h 3 .9 .2 .2 .
2336, 2336ΥΑ an d 2337 -Operating : 90% (72
hours) at +55°0-
26, 2=ΥΑ , M7and 0ΜΝ -Operati% 90%
{24 hou rs} at +35°C and 70% (24 h o urs) at +50°C.
2336, 2336ΥΑ , 2337αηd ι9ΜΜ -Nonope rating : 90
{72 hοιι r s} at+60°C-
Shock -oper ati n g : 50 g's, 112 sine, 11-ms duration, 3
sh oc k s pe r axis

	

along each maj or ax ί s- Total of 16
sh ac k s .
Εlectronragnetiο Cοηηρα ti6ility (ΕΜC) -Test
samples ίπ c αm ρΙ lance with th e Class 3 reg υί faments of
Μ 1 L-STD-461 Β using proce d ural steps o u tlined in MIL-
STD-462 .

	

Increase R S03 re qu iremenIs fr om 1 V1m to 10
Vim- For RΣ01, use 500 Η 7 to 30 kHz In p lace of 30 Hz to
30 kH z .

100 MHz RUGGEDIZED OSCILLOSCOPES

	

Ι
r

2337 WITH DIGITAL Μ ULΤΙΜΕΤΕ R
Th e following a re u nique to t h e 2337's ΠΜΜ .

RESISTANCE
Ranges-2k la, 200k iI, 2Μ sα -
Resolution -0.1 s α-
Accuracy -Within ±5%,±2 counts +4 Ω .
Response rime -ε4 s .
Maximum Input Voltage - Same as dc.

To ord e r, call your local Tektronix Sales Office, or call Te k 's National M ar keting Center .
Tell free : 1-800-42θ-2200, Ext . 911 .

ORDER ING INFORMATION
2335 100 MHz Oscilioscap es

	

$4,450
Includes :
Two P6108A 10X Probes :
Accessary Pouch (016-0674-00),
Clea r CRT Imp losion Shield
(337-2781- ϋ 0) ; 1nstalled . B lue
CRT I mp losion s h iel d
(337-2760- Π 0) ; Two 1 Α Fu ses
(159-0022-40) : 112 Α Fu se
(159-0025-00) Power C ο rd
(161-0104 ϋ 0) ;

	

Operator
ΜαπυαΙ (070-4115-00) .
2336 100

	

MHz Osci lloscope
wit h e Tim e

	

$4,850
1 πεl υdm same as 2335 pl u s
op erato r manual (010-4117-00) .
2336YA 100 MHz Oscilloscope
with α Time & ετι

	

$5,100
inclu d es: same as 2335 p l u s
Ρfi101 Α Pr o ba ; Three Pro b e Tip
Α captors (103-0051 -01 ) : Three
S pr ing Tip Ada p ters (206-0060-00) ;
ϋρ e rαtο r ΜαπυαΙ (070-5010-00) ;
Service Manual (070-5011-00) .
2337 100 MHz Oscill oscop e
with e Time δ 0ΜΜ

	

$5,350
Incl u des: same as 2335 p l u s
0pe τatar Manual (070-41 19-00) .

INSTRUMENT OPTIONS
Opt . 03 -100 V1200 V, ac

	

NC
ηοιηίπαΙ , 48 !ο 440 Hz,
0pt .1 R -(2335 oniy) Rock
Conversion .

	

4375
INTERNATIONAL P OWERPLUGOPTIONS
Opt . Α1- A5 - Available NC
See page 142 for descriptions-

ωιιRRΑΝΤΥ-ΡLυSSΕ R νιεε PLAN
Opt, Μ2-2 Years Service
(2335)

	

+$172
{233612335ΥΑ } 4201
(2337)

	

+$24ά
Opt . Μ3- 2 Yrs Service and 4 Gals
(2335)

	

+$475
(233612336ΥΑ ) +$569
(2337) +$857
Opt, Μ4- 5 Gal ίbr ations
(2335)

	

+$354
(233612336ΥΑ )

	

+$430
(2337)

	

+$ο 82
Opt- Μ5-9 Ca Ι i brati ο ns
(2335)

	

+$806
(233 612336ΥΑ )

	

+$970
(2337)

	

41,109

OPTIONAL ACCESSORY
Cοπνe rs1 οπ ΚΙ1- RackΜDυnt
Cc ΠυΒ r δΊαη -2335 απ 1y .
0 r de r 016-0468-00 . $4 85

RECOMMENDED PROBES
P5022 - current probe .

	

$530
Ρ60628 -1 1X/10K p robe .

	

$190
PO108Α -1OX ριοbe .

	

$90
Ρ5202λ -1OX FξΤ probe .

	

5780
Α69028 Voltage Isolator -
Far floating measu rem Α nts

	

$'2,070
RECOMMEND E D CAMERA

C-5C Option 04- Ιηοειι d es
016-0359-01 adapte r and flas h .

	

$330
RECOMMENDED CART

κ212- Fo r νπ -s έte . ιιια b ίΙί t7-

	

$330



ι ι

	

ι + ΕΙΝ VΙRΟΝΙΥΙΕΜΑL SPECIFICATIONS
ANDACCESSORIES

EMC
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INTERNATIONAL POWER PLUG OPTIONS
option

	

Type

	

Description

	

Part flumber

	

__

	

Cost

	

Option

	

Type

	

Description

	

Part Number

	

Cost
Opt, Α1

	

U πινersαΙ Europe

	

220V. 50 Hz

	

(020-0859-00)

	

NC

	

Opt. Α4

	

Νυ rt[ ι American

	

240V, 60 Hz

	

(020-0862-00)

	

NC
Opt. Α2

	

U n ited Kingdom

	

240V, 50 Hz

	

(02Μ861-00)

	

NC

	

Opt. λ5

	

Switzerland

	

220V, 50 Hz

	

(020-0863-00)

	

NG
O pt. Α3

	

Aust rallan

	

240V, 50 Hz

	

(020-0861-00)

	

NC

rχ~Ιτετy~: ιΙ~y~~ζυΙ :Τtι~τι ~ , :	~

	

ι ,

Instruments meet in par t, t he environmental requi rements ο1 MIL-Τ-28800D 0r C
to r ty pe ΙΙΙ , Class 3, Style D or C equipment as d escribed below.

Oscilloscope

	

2232 2221 2211 2247Α 2235Α 2235Α 2225 2205M odel

	

2224

	

2201 2246Α
2245λ

Ambient Temp
Operating

	

0°C to+50°C

	

0°C to +50^C

	

0"C to +40°,C

	

-10°C to *55°C

	

0°C to +50°C

	

0°C [ν +50°C

	

0°Cto +40°C

	

0°C to +40°C
Νοπορerαti ηg

	

-4Π^C to +71 ^C

	

-55° , C to +75°C

	

-55°C to Ρ 75°C

	

-51°C to +71'C

	

-50°C to +75°C

	

-55°C to +75°C

	

-55°C to +75°0

	

-55°C to +75° C
Humidiη
Percent

	

95%5 cycles,(120 hours)

	

90% +40C α hours
Reference

	

ΜΙL- Τ-2880ϋ0, parag r aph 4.5.5.1,2 .2 .

	

M I L -Τ-28800C

	

ΓΕΚ 062-2847-00, ΙΙ
Altitude
Operating

	

to 4,S00 m (15,000 ft), maximam operating tomρ dec reases 1IC per 300 πι above 1500 m
Νοπορerατίπg

	

to 15,000 m (50,000 It)

Meets Class Β requi rements perVD E 0871 -8 far ra d ί ated and conducted emissions and FCC requ irements .
Vibration
Operating

	

15 minutes along each of the 3 major axis, 10 Hz to 65 Hz to 10 Hz iii οιι e minute cycles .

	

H ol d fo r 10 m inutes at 55 Hz .
Oispl . (in ρ- p)

	

0.015

	

0.015

	

0.015

	

0.025

	

0.015

	

0.015

	

0.015

	

0.015
Shoc k
Op erating

	

30g, 1/2s ίπ e, 11 ms d υrαtIon, 3 shac ks per axis

	

along

	

each mainr axis . Το t αΙ of 18 shocks.

DESCRIPTION

	

PACE

	

ITEM

	

PRICE (ΕΑ )

	

DESCRIPTION

	

PAGE

	

ITEM

	

PRICE
PROBES

	

OC POWER
PASSIVE	Battery pac k(for 2225 only)

	

443

	

1104

	

$350100 MHz, 1χι10Χ , swέ tc hable, w lreadαut

	

411

	

M628

	

$190

	

Battery pac k	443

	

1106

	

$2,030100 MHz, 1Χ110Χ , switchabΙ e, w/o rea dout

	

411

	

Ρ6119

	

$60

	

12Vdε to 110 Vac inverter	443

	

1107

	

$1,530150 MHz, 1ΟΧ , ru ggedl τed, ωlreadοut

	

412

	

P61 09 Opt. 01

	

$68

	

Mounting bracket tar 1107 to

	

443

	

016-0785-00

	

$60100 MHz, 1ΟΧ , miniature, ω/rea dout

	

412

	

Ρ6121

	

$120

	

2221, 2224, 2232, 2235Α, 2236Α100 MHz, 10χ, miniature, w/o readout

	

412

	

Ρ6122
60 MHz, 10χ , ruggedized, w/o readout

	

412

	

'612

	

$40

	

TRAVEL ACCESSORIES
Carrying Crap

	

441

	

346- Ο199-Οο

	

$19.2534 MHz. 1 Χ , rnodu la r

	

410

	

Ρδ 101Α

	

$8Ο

	

Carrying case

	

441

	

016-0792-0 1

	

$2 80
CURRENT

	

Front panel cove r 2235Α, 223ϋΑ

	

441

	

200-2520-00

	

$6
20 Amp man , dc to 50 MHz, ω1Α6302

	

425

	

ΑΜ503S

	

$2,200

	

2245 Α , 2246Α, 22α7Α

	

441

	

200-3232-00

	

$7100Amp man, d o to 15 MHz. ω1Α6303

	

425

	

ΑΜ5035 Opt 03

	

$2,750

	

2201, 2205, 2211, 2225

	

441

	

200-3397-00

	

$5
HIGH

	

VOLTAGE

	

Accessory pouch

	

441

	

016-0677-ϋ 2

	

$45
1 .5 kV 100Κ 120 MHz

	

420

	

Ρ 6009

	

$230

	

Rain cove r	441

	

016- ΟΒ 48-00

	

$18
40 kV100W 75 ΜΗτ

	

420

	

Ρ6015

	

$700

	

VIEWING ΗΟ0Ο5
SPECIALTY

	

Collapsi b le

	

442 016-0592-00 $15
100

	

MHz 1Χ d iffe rential pr obe

	

418

	

Ρ6046

	

$2,000

	

Binocular

	

442

	

016-0566-00

	

$21
Temperature probe, 230 d eg rees C ma n (2236Α on N)

	

430

	

Ρ6602

	

$275

	

Polarized

	

442

	

016-0180-00

	

$80
L ogic probe, 16 channel wo rd r ecogni τer	423

	

Ρ6408

	

$350

	

CRTSHIELDS
INTERFACE CABLES

	

ΒΙιι e

	

442

	

337-2775-00

	

$4.20
2221/2224/2232 f0 Γ GPIB option 10

	

436

	

012-0991- 00

	

$150

	

Clear	442

	

337-2775-01

	

$1 .95
RS-232 22211222412232 to PC (25 ρΙπ )

	

436

	

012-0911-00

	

$100

	

6εαy ωιt ν graticu ι e

	

442

	

035-0175-00

	

'2
R5-232 222112224122 32 to ρΙοttΑr (25 ρίη )

	

436

	

012-1285-00

	

$40

	

RACKM Ol1NT KITS
Η 5-232 2201/2211 to plotter(25 pin)

	

436

	

012-1298-00

	

$35

	

2221,2224, 2 232

	

440

	

016-1003-00

	

$155
CARTS

	

399 Κ 212

	

$380 2211

	

440 016-1023-00
CAMERAS

	

2225 .

	

440 016-0819-00 ' Ρ

GοπerαΙ ρυ rpose (2224, 2232, 2245Α, 2246Α, 2247Α)

	

392

	

05C Opt 02

	

$500

	

2236Α only

	

440

	

016-0015-00

	

$285
(2201, 2205, 2211, 2221, 2225, 2235Α , 2236Α, 2815)

	

392

	

C5C Opt 04

	

$530

	

2335 νπΙy

	

440

	

016-0468-00

	

$485
PR INTERSIPLOΠERS

	

2245Α,2246Α,2247Α 440 224CFl R $350
2221 Opt 10, 2224 0ρΣ 1 0, 2232 Opt 10

	

384

	

H C100 Opt 01

	

$290

	

2235Α only

	

440

	

016-1062-00

	

`e
2221 Opt 12, 2224 Opt 12, 2232 Opt 12, 2201 Opt 12, 2211

	

384

	

H C100 Opt 03

	

$895
2221 Opt 12, 2224 Opt 12, 2232 Opt 12, 2201 Opt 12, 2211

	

385

	

HC200 Opt 03

	

'2
* ι See ϋε e Arressuries serlian ¢αγ2s 399-44.? fnr dwla ίied information-

	

*1 Contactyour local safes representative-

To order, call your local Tektronix Sales Office, or call Tek's National Market ing Center.
Tall free : 1-800-426-22 00, Ext. 94 .



2465Β Wτ osi 46

2430Α Option 46

>29Ή Ι Υ~?R12Y (Μπd .λ )

MILITARYAND SPECIAL SERVICELWaM
ANALOG AND DIGITAL OSCILLOSCOPES

24650 OPTION 46

2430Α OPTION 46

MIL-T-28800D, Type III,

Class 3, Style Ω
-150 MHz Digital Storage flsci ΙΙ DSρope
" 100 MS/s, 2 Channel Simultaneous
" θ Bit

	

Resolution
" H elp Text Mode
*Auto Setup, Auto M eas u rement

" Fully P rogrammabl e

* Hard Co py Out
e Cursors

For add itional information

see page 117.

M IL-Τ-28800D Type III
C lass 3 Style Ω
*Meets M IL std . 461 C fo r EMI
" 10} MHz Ban dwidth
" 4 Channels
ι Cu r so rs

	

and crt r ea d out

" TimelvoIts meas urements
" Vo l tmete r measu rements

T h ese inst r uments are based on th e
popular 2246 and are Ideal fo r benc h o r

field se rvice use . Typical app lications
include use near h ig h FM I fields or

military cont ract applications .

Far additional information
see page 137 .

Τα orde r , ca ΙΙ

	

your to εαΙ Tekt r onix 8 αΙes 0 i f ice, ν r ca ΙΙ Tek's Ηα [ίνπαΙ Μ ark eti ηρ Center.
Tall free: α -800-α2α-22σσ , εχι . 99 .

Τ ek Offers α Broad
Range of Scopes

to Meet M i litary
Req uirements.

"Meet or Exceed MIL Specs.
for Shake, Shockand ΕΜΙ
Three Year Warranty

" UL Listed. CSA ce rrίfιed

ORDER I NG INFORMATION
OV ER 100 MHz ANA LOG

24558 Opt. 46

	

$7,380
υ 5 A ir Farce preferr ed
400 ΜΝτ , 4 CH analog sco pe
ΝθΝ 6625-0 1-272-8054

24558 O pt. 11, Mod W8

	

$8,280
US Navy pr e f erred
400 MHz, 4CΗ analog scope
NSN 6625-01-273-8156

F3601A2 Mod ΥΕ

	

$9,600
US Navy pr e ferred
490 MHz b attery powe re d scope
NSN 6 625-01-271-9θ45

24458

	

$3,995
DOD preferred
150 MHz, 4CH analog scop e
NSN 6625-01-178-9491

OVER 100 MHz DIGITAL
2430 Α Opt . 46

	

$8,315
US Army preferred
150 MHz . 2CH DSO
NSN 6625-01-258-0022

2430Α

	

$8,235
US Ma ri n e Corp preferred
150 MHz, 2CH DSO
NSN 6625-01-257-2868

2430Α Opt . 18

	

$8,555
US Ma rine Cor p p refe rr e d
150 MHz rac kmo u nte d 05 Ο
NSN 6625-01-252-0344

2430Μ

	

$18.080
Ai r Force MATE/C11 L

compatible
150 MHz, r ac km o uη te d ΟSΟ
NSN 6625-01-266-8763

100 MHz ANALOG
2746 Mod Α

	

$2,995
υ5 Air Fa rce pr eferred
100 MHz, 4 CH analog scop e
ΝSΝ 6625-01-275-4766
O rd er # 2246 O pt 2Υ

2246 11Y

	

$2,995
υ5 Navy prefe rred
100 MHz, 4 CH analog scope
NSN 7 Ζ 6625-0 1-260-6908
Ord er # 2 246 OpL 1 Υ

2246 2R

	

$3,345
Rac kmc υη t version 9Σ 22461 Υ
NSN 7 Ζ 6625-01-263-5932
O r de r ! 2246 a p t 2 R

2235L	$2,395
08 Army preferr ed
100 MHz . 2 CH α rιαΙα g scaμ e
NSN 6 625-01-157-7847
Or de r # 2235L
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50 MHzDIGITAL PLUS ANALOG
OSCILLOSCOPE

TYPICAL APPLICATIONS
" Medical Systems
" Communication-Equipment
service

"Electranic Design
" X-Ray Equipment
Maintenance

FEATU RES
"AutoSetup of Time & Voltage
, Save Setupfeεall
" 50 MHz DigitallAnalog
Bandwidth

" 20Μ81s, 2 MHz Single Shot
BW

" 100 ns Glitch Capture
" Parametric Measurements
- Time and Voltage Cursors
" Signal Averaging
- Envelope Mode
" OPIR and Eight-Screen
Memory

" CRT Read oυΓ

144

336Α 50 ΜΗΖ OSCILLISCOPE

	

OEeflection Factor - Range ; 5 mV to 10 νΙdίν .
The SONY/TEKTRONIX 33δΑ is α combination analog/

	

A cc uracy is ±3%. Ufι cali brated, continuo usly
digital-sto rage portab le osci lloscope,

	

capable of

	

var ia b le between steps, and up to at least 25 V/dέν .
d isplaying analog and digitized waveforms sim ultane-

	

VerticalModes-CH 1, CH 2, DυαΙ .
0υ s1 Υ , and can sto re up to 16 d ίgit ίτed wavefo rms

	

for

	

Common-Made RejectionRatio - At least 10 :1 atreca l l

	

and d is p lay . Featu r es li ke AutoSetu ρ , Save Setup /

	

10 MHz (5-MHz storage) .
Recall,

	

and Paramet r ic measurements make [be 336Α

	

InputRand C-1ΜΩ pa r alleled by 33 p F .
α r eal prod uctivity enhancing tool .

	

MaximumInput Voltage -200 V ( dc + peak ac) or

C HARACTERISTICS

	

200 ν Ρ-ρ ac to 1 kHz or less .

DIG ITIZER AND MEMORY
Digitizing rates up to 20 m s/s .
θsαlυt Storage Bandwidth-
Real-Time : DC to 2.8 MHz (-3 dE)_
Equivalent-Time- DC to 50 MHz (-3 dE) .
Resolution-Ve r t i cal : 6- b it . Ηο r ίτοπ ( α 1 : 10-bί [ .
Acquisition Hades -Norm al, Avg., Lnveiοp e,
Continuous Envelope,
Normal Mode -Displays acquired waveform
ΑverageMade -1δ , 64, or 256 swee p averages .

VERTICAL SYSTEM (2 Identical Channels)
Bandwidth and Rise Time -
(0°C to +40°C) DC to at least 50 MHz
(+40°0 to +50°C) DC to at least 40 MHz
At al Ι deflection faCtu r 5 te rrτιέnated f r οιπ α 50 Ω
so ur cc .

EnvelopeMade-1,16, 64,256 swee p s, or
contin u ous α[ s/div settings of 2 ms to 02 s/d iv .
Ρrα1Ραst Trigger -1/8,1/2, 7/8 ο# waveform.
RecordLength -1 Κ .
Save Reference Memory-8 sc recηs of 2 waveforms,
fo r α total of 16 waveforms (16Κ) .
Ρfetfer ΟυφυΜΡΙΒ - Output [ ο HC-100 and 4041 .
ΡarametricMeasurements -
RΜ5:

	

Within 3% +6% olVolts/DivSeUing
Ρ-P :

	

Within 30/.+ 4% of Vοlts/Dίν Sell ing
Mean : Within 3°Α + 4% of Volts/Div Setting
Max:

	

W it hin 3% + 4°Μ υ[ Volts/Div Selling
Min:

	

Wit hin 3% +4% of Volts/Div Setting

HORIZONTAL SYSTEM (Nonsto re Mode Only)
Time 8αmeΑ -0.2 s to 0.1 ms/div in α 1-2-5
sequence.

	

X10 Mag extends the maximum
sweep rate to 10 ns/div . (At swee p speeds
slower than 0.2 s, t he scope automatically goes
to Roll mode)-
Time Bαse Β-50 ms to C.1ms/d iv in α 1-2-5
sequence .

	

X10 Μαg extends th e maxim um
sweep rate to 10 ns/diν.
Variable Time Central-Continuou sly va r ia b le
between calibr ated set( ings of the Α s/d iv switch .
E xtends the slowest swee p r ate to at least 0.5 s/div .
Time Β" Αcευrαεy-

Unmagnified Μαgπ e
+2 Ο°C to +30°C

	

2 °Ισ

	

3%
01C ίο +501C

	

3°Ι°

	

4%

DIGITAL STORAGE
Horizontal Acquisition
Resolution - Τeπ bit . 1024 d ata ροίηΙs.

Range
Equivalent-TimeSampling - 2 μs to 0.1 is/div.
Real Time Sampling -02 s to 5μs/div.
Ball Made - 20 s/d ivto 0.5 s/div-
Envelope Made-0.2 s/div to 0.1 ms/div (pea k
d etecto r 0.2 s/div to 2 ms/d iv) .

Accuracy (Sample Period )
Real Time Sampling - 0.1 °Ια
Equivalent-TimSampling-
+ 20°C to + 30°0	3° b
01C to + 20 1C

	

4°Ι°
+ 30°C to + 50°C

	

4°Ισ

CURSORS/READOUT
Accuracy -

Αν
W ithin +3%of reading + 4% of Volts/div switch setting

AT
Real Time -Wit h in ±0 .1 % of full scale-
Equivalent Tints -
+ 20 1C to + 30 1C

	

3%
01C to + 20 1C

	

4%
+ 301C to + 50 1C

	

4°Ισ

To orde r , call your local Tektronix Sales Off ice, o r call Τα k's National Marketing Center.
Toll free ., 1-800-426-2200, Ext . 99 .



Fxamηle ofParametric Measurements

DC

	

0.3 dlv

	

1 .5 div
70 mV external

	

350n-V ext.

E xte r nal T rigge r
Input- 1 ΜΩ p ar alleled by 33 p F ,
Maximum Input Voltage - 200 V (dc + pea k ac) :
200V ρ- ρ ac at 1 kHz of less-
TV Triggering -Stable vi deo rejection and sync
separation f r om sync-negative NTSC or PAL
composite video . Provides eit h er fiel d or line sync
to Α : line sync only to B .

Exte rn al έ -Axis
ΜαχΙαωΜ Input Voltage -+ 25 V.
Usable FregυencyRange- D ε to 1 MHz .
Input Resistance- At least 10 kΩ .

Χ -Υ O PERATION
Deflection Factor-Full Se n sitivity Χ -Υ -
(CΗ 1 Horizontal, CH 2 Vertical) -- 5 mV to 5 V1d lυ.
Bandwidth (Nσnstore) -dc to 1 MHz. Phase

ENVIRONMENTA L
Ambient Temperature -Operating : -15°C to + 55°C
(Osei ΙΙα scope), Ναηορ e rαtίπg : -25°C to + 75 0 C .
Attitude-Ope rating : To 9000 ητ (30, 000 έ[}
maximum, decr ease maxim um tempe r ature by
1Cl1000 It frurτι 5,000 to 30,000 ft-
ΝοπορP

CAL IBRAT ED SWEEP DELAY rα t ίπ Id : Το 15,000 m {50,000 ft) maximum .

Differential TimeMeasurement Accuracy -

	

Vibration-15 minutes along each of t h e 3 maj o r axes,
( Nοnstore Mode) +25°C to +35°C' Within l °b of

	

0.025 in . ( Ο . Οδ cιη ) ρ- ρ displacemen t (4 g's at 55 Hz),
indicated val u e . 0°C to 25°C : W ith i n 2.5 of in d i cated

	

10 to 55 to 10 HZ in 1 min . cycles .
value,

	

Humidity - Nonope rating- 5 cycles (120 h o urs) of

Delay Time Jitter - [Νο nsto re Μαde)1 p art in

	

M I L - Ε-16400G . Om it freezing an d vibration an d allow α

10,000 .

	

post-test d rying pe r iod at 125"C, i 5"C and 20"C to
80% r elative hu midity .

TRIGGERING

	

Shock -Ope rating and Nonope r ating : 30 g'5, 112 sine,
Α AND Β TriggerModes-

	

11-ms duration- Total of 12 s h oc k s .
Nσrmal: Sweep gene rator req ui r es α trigger to generate

	

AC POWER REQUIREMENTSα swee p -

	

Line- Voltage flanges- 90-132 V,180-250 V-Autσmatic.Sweep gene rato r f ree r uns ίη th e ab sence of
α t r igge r .

	

Line Frequency - 48 Hz to 440 Hz-
Single Sweep:One swee p is initiated b y t he fi rst tr igger

	

Power Cοηsαηηρtiοη - 50 W maximtlm-
after reset .
Trigger Sources - Ι ntef nal, CH 1, CN 2, o r external .

	

PHYSICAL CHARACTERISTICS

Smitivityand coupling -

	

D imensions

	

mm

	

in.
Coup ling

	

To 10 MHz

	

To 50 MHz

	

Width	237

	

9.3
AC

	

0.3 d iv above 30 Hz

	

1-5 d iv

	

Heigh t

	

112

	

4.4
70 mV exte r nal

	

350my ext.

	

Depth _
LF R e j

	

0.5 d i v above 50 kHz

	

1 .5 d iv

	

Ha nd le Not Exten d e d	370

	

14.5 -
140 mV exte rnal

	

350mV ext.

	

Handle Extended

	

482

	

19.0
HF Re j

	

0.5 div, 30 Hz to 50 kHz
140 my ext

50 MHzDIGITAL PLUSANALOG LQ
OSCILLOSCOPE

d ifference is 3 from dc to 50 kHz .
Bandwidth (Storage)- dc to 50 ΜΗτ .

C RT AND DISPLAY
CRT-10 d iv (0.6 cmldiv) d isp lay, GH (Ρ31)
phosphor . 12 kV operating potential .
Graticule - Ιηέ er ηαΙ . Vertical and ho rίτοη 1 αΙ
center lines ma rk ed in 5 minor d έν/maj o r 0 .6 cm/div.
Phosphor - P3 1 .

Weig h t

	

kg

	

III
Net

	

5

	

11 .1
Sh ip p ing

	

1C .5

	

23 .1

L

	

. . . . . . .. . . . . . . .. . . . .. .

	

. .

	

. .

	

. . . . . . .. . . . . . . .. . . . . . .

Example ofScope Param eters Αrcessed
Τiarough th e FrontPan el

To order, ca ΙΙ yo u r local Τe1t rοπέχ Sales Off i ce, o r call Tek's Να ti νηαΙ Mark eting Cente r.
Toll free : 1-800-426-2200, Ext. 99.

J

ORDERING IN FORMATIO N
336Α Digital Oscilloscope

	

455,745
include - 2 lox Ρ6148Α Probes;
Patich(016-0718-00) Front

Panel Cove r(01 δ -0719-00) :
urt filte r (378-0225-00):
Ope r ators Manual
(070-7360-00) .

OPTION
Opt. 1P - HC 100 P lotte r

IN TERN ATIONA L P OWER PL UG
OPTION

Opt. ΑΣ - Α 5 - Available

	

NC
See page 142 fu r descriptions .

O PTIONAL ACCESSOR I E S
HC160- P lotte r

	

$895
GPIO Ca b le- (012-0630-03)

	

$110
Mesh Fl lter-(378-0223-00)

	

$23
Viewing Hood - (Π 16-0297-00)

	

$2.10
RECOMMENDED PROBE S

Ρ61 4 8 Α -10 χ Probe

	

=140
Α63 Ιί3-Go rrent Probe

	

$1.240
AM 503- C υτ feat Ρ rυ be
Amplifier

	

$1,330
RECOMMENDED CART

Ιί212- Portable Instrument Cart

	

$380
4 Product available wit hin 24 ho u rs
thτυυ gh Te k Di rect . Call 1-800-425-2200 .
"' Can fact your focal saes representative.

,145



M3 10 MHz CRT STORAGE OSCILLOSCOPE

TYPICAL APPLICATIONS
" Industrial Control Systems
e Biophysical Instrumentation
" Communication Equipment
Service

FEATURES
" 10 MHz at λ mYID /V
" lea-π5ΙαiνSWOOP Rate With
Χ10

" StoredViewing rime to Four
Hours

" integrate mode for
Intensifying Fast Rise-Tim e,
Low-Rep-Rate Signals

" Operates From ac tin e, 12,
24 VdC

314 CR T Storage
0s41 40sco p e

	

$5,348
Inclu d es: 2 ea Ρ 6149Α Χ10
Pu bes; Carrying Case and
Pouch [016-0612-00] ; Stra p
(346-0131-02), External
0C Current Assem b ly
(012-0406-00) ;
2 1 .6 Α fu ses [159-0098-Π0] ;
20. BA fuses ς 15θ-ο132- Οϋ ] :
2 0,1 5A fu ses ( 159-0130 - ο 1 ] ;
3 0,1 GA fuses, [1 59-0131 -0ο ) ;
Service Manual (070-1824-00) :
Operato rs Manual (070-1823-00) .

OP TIONAL ACCESSO RY
View Ιπρ Hood -
O rder 016-0297- α0-

	

$2.10
RECOMMENDED CAMERAS

C308F Op t . 1

	

$1,760
Camera Ad a pte r .
Order 016-0327-01 .

	

$190

RECOMMENDE D CAR T
Κ212- Port . I n st rum ent Cart

	

$380
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SαΝν Ρ Πε κτRαω ιV- 314

	

Sensitivity and Coupling -
Th e SonyTekt r onix 314 weig h s only 10 .5 p ounds an d

	

Co u pling

	

1 ΜΗτ

	

10 MHz
provi d es four-hour stor ed view ing ti m e . T h is long-term

	

DG Inte rnal

	

0.3 d iv

	

1 div
storage is usef u l fo r monito r ing signal lines for

	

Ος E xte r nal

	

150 mV	500 my
suspected u ndesi r ed tr ansients . T h e compact size arid αε

	

AC

	

Requirements inc rease below 30 Hz
or external de operation allows the 314 to easily go wh en

	

AC LF Reject

	

Re quirements inc rease below 50 kHzarid where you need α sto r age scope .

CHARACTERISTICS
VERTICAL SYSTEM
Bandwidth and Rise Time -
DG to at least 10 MHz. R ise li me . 35 ns or less . For
ac coupling, th e lowe r 3 dB point is10 Hz or less-

νΟιΣW τ+ ιν
0:-C .;

Deflection Factor -1 MV/d iv to 10 V/diυ (1-2-5
sequ ence), acc ur ate ±3% . Uncal ί br ate d : Co n tinuously
var iab l e between steps to α# least 25 V/d iv .
DisplayModes-CH 1, CΗ 2, CH 2 invert, chop,
al l e r nale,ad d , and Χ-Υ .
Inpu t Α and C-1 Mil p aralleled by 47 pF .
Maximum Input Voltage -AC οι DC co u p le d ,
300 V (d c + pea k ac) .
Amplitude Calfrater - 0-5 V acc u rate ± 1 % from
+ 20° to 30°C, ±2% f rom -15 fo + 55C,

HORIZONTAL SYSTEM
Tinw Base-1 s/ d iv to 5 s/div. Χ10 magnifie r
exten d s sweep rate to 100 ns/d i v-
Variable Time Control -1J ncalibrated, va r iable
between steps and to of least 12-5 s/div .
Time Base Accuracy - (Cento r 8 d ivisi α ns)
Unmagnified
1 s/div to 0 .2 s/div

	

+3%
0.5 s/ d iv to 5 s/d iv

	

+4%
Magnified
50 ms/d iv to 0-5 s/div

	

+5%
0.5 s/ d iv to 20 ms/d iv

	

+4%
0.1 s/div and 0 .2 s/div

	

+5%

TR IGG ERING
Modes -Normal, Auto, S έngle swee p
Trigger Sources -Internal : Ch 1, CH 2, o r
composite, external .

X-Y OPERATION
Input - Χ -axis input is via the external ho rix ont αΙ
input connection- Both CH 1 and CH 2 provide vertical
inputs . Using chopped mode, two simultaneo u s Χ -Υ
dis p lays can be obtaine d .
Χ-Axis Deflection Factors - Contin u ously
va r iable f rom 20 rn Vldiv # ο 2 V/d iv. Ban d widt h , do to α [
least 200 kHz-
Input Impedance -2 ΜΩ paralleled by fit pF-

CRT AND DISPLAY FEATU RES
CRT- 8 χ10- d iv (0 .6 cm/div) d is p lay . Accelerating
potential is 2 kV . GX (P44) phosphor
Gratiεule- Ιιιte ιηαΙ , non ίΙΙιιm ίπα ted .
Ι-Axis Input Range -5 to 20 V (dc co u pled) with α
100 kHz o r g r eater usable fre quency range .
Maximum Input Voltage - 50 V (dc + peak ac) .

STORAGE FEATURES
Display Modes- D irect νί eω , bistab Ι e sto rage,
and ποη stσΤ e rnodes- Enhance d w riting rate in single-
sw eep mod e . Autoerase made to er ase sto red dis p lay
afte r each swee p -
StoredWriting Speed - No rmal, α# least 80 d iv/ms-
E n hance d , increases to at least 400 d i ν/ ιm (250 cm/ms)
iii enhanced made .
Erase Time - 300 ms .

POWER REQUIREMENTS
Line-Voltage Range-- 90 to 130V ac or 180 [ο
264 V ac-
L ine Frequency -48 to 44 Ο Hz .
Power Consumption - 29 W max . a t 115 V ac .
External DC Source -11-14 V d c o r 22-28 V dc .
DC Current Drain -+12 V or 0 .8 Α at 24 V .

EN VIRONMENTAL
Ambient Temperature-Oρe rati η g ; -15°C to + 55°C-
Nono p e r ati n g ; - 40"C to r 75°C
Attitude -See page 145 .
Shock -See page 145
Humidity - Νσηορe το t ίπ g : 5 cycles (120 hou rs) of
M I L -Std-202

	

, Met h o d 106 ,C . 0m Ι t f ree τ i r i g

	

and
νί brαt ίοπ

	

and αΙΙοω α p ost-test drying pe r iod at 25°C
± 5°C and 24°1,1 to 80% relative hum id ity-

PHYSICAL CHARACTERISTICS
Dimensions

	

mm in .
Widt h . ω/handle

	

23

	

9.3
Heig ht, ω1 ο pouc h	112

	

4-4
Dept h , ha n dle not exten d ed

	

347

	

13.6
Hot Weigh t

	

k!λ

	

lb
W/O accesso r ies

	

4.7

	

10.5
Sh ip p ing

	

7-6 17- π

To o rd er, call your local Tekt ro n ix Sales Office, or call Tek's National Marketing Cente r .
Toll f ree : 1-ασ 0-α 2ε -22σσ , Ext. 99.



SONY ' πεκτRαωιχ 6αο5
T he 305 Osci1loscope/DMM is the id eal oscilloscope

for those who demand portability

	

and mυΙ t Ιfυπεt ίοπ
ver sat i lity in thei r test instrumentati α n .

CHARACTERISTICS
VERTICAL SYSTEM
DC to 5 MHz (-3 d B) . Bandw idth in Add mode is do to
at least 4 .5 MHz .
Oetlαctlan Factor -5 mVldiv to 10 V/diν (1-2-5
sequence) act, υ rate ±3% from 4°C [ ο + 40°C . Urical ί -
brated, variable up to 25 Vldiv .
αisplayMades-CH 1, CH 2, Chopped, Alternate,
Add , Invert CH 2, and Χ-Y .
Input π & C-1 Mil, parallele d by 47 pF.

Maximum Input Voltage -AC or d c coupled,
250 V (dc + pea k ac), or 250 V ρ -ρ at 1 kHz .

HORIZONTALSYSTEM
Tim Βααα -500 ms/di ν [ο 1 sjd iν (1-2-5 se quence } .
Χ10 magnifier to 0 .1 sld iv,
Variable Time Control 41ncαΙ ib rated , variable
between steps and tip to α [ least 1 .25 sldi v .
Timm Base Accuracy -

01C to 401C -15 1 13 το +55 1C
Unmagnified ±3°ή, ±4%
Magnifie d ±5% ±6%

TRIGGERING
Madαs - No rmal andAuto (p-p) .
Μ Triggering-TTL [ rigge r level control p resets
for optimum triggering from TTL levels, in 50 mV,
0 .1,0 .2 V/d ίν or external trigger signals-
Trigger Sources -CH 1, CH 2, exte rnαΙ .
Trigge r Sensitivity In N ormal M ode
Cou pling To

	

0.5 MHz

	

At 5 MHz
DC Internal

	

0.3 div

	

(1.75 div
DC Exte rnal

	

15 my

	

50 mV
AC

	

Requirements inc rease below 60 Hz
εxtemαl Trigger - Max . Input V oltage :

	

Same as
Vertical .

Χ -Υ OPERATION
Ιαρνt-X-axis via CH1, Y-axis via CH 2 .
Χ-ΥCharactedstlcs-Same as vertical, except
deflection factor accu racy is ±4 % from 0°C to 40°C
over the center 8 div .
ΧAxis 8αwwldth - DC to 150 kHz .

CRT AND DISPLAY FEATURES
CRT-10 div (0 .632 cm /div} d isplay . GH(Ρ31)phosphor
st d . Accelerating potential is 2 kV .
Goraticale-1n ιe rn α 1 . ηο ni ΙΙum inated .
Common-Made Rejection -100 d 8 at dc, 80 d8 α[
60 Hz with 1k imbalance .
Αοrmα1-ΜΜ Rejection -30 d 8 at 60 Η τ.
IνpatR-10 ΜΩ , ± 2%
Maximum Input Voltage -1000 V (dc + peak ac) .

5 MHzANALOG OSCILLOSCOPE/DMM10

AC VOLTAG E

Ranges - 2, 20, 200, and 700 V (au to rangi η g) .
Αsενracy-Wit hin 0.5% of reading, +10 εουη ts, 40 [ υ
500 Ητ .
fWαηsη Τ1αω -< 5 s p lus range step time
(ε 1 s/step) .

Input ΙοVeΑααεα-10 Μ 12 pa ra Ι led by 70 pF,
Maximum Input Voltage -700V RΜ5 if 5iηυ soi da Ι .

RESISTANCE
Mangos -2, 20, 2(10, an d 2000 k .

Αεcmracy-Wit hin 0 .6 of reading 3 co u nts .
Response Time -- Same as AC Voltage
Affaxhιmrrrn Input Voltage-100 V between ΗΙ and L O
ίπρυ ts . 500 V (dc+peak ac) between LO and chassis (LO
Floating Voltage) .

POWER REOUIREMENTS
Line-

Voltage Range -90-132V or 180-250V ac .
Line Frequency -48 Η 7 to 440 Η7 .
Maximum Power CarmsνnWtion -17W .
External DC Source -9 to 32 V.
Charge Time -At least 16 hou rs for fu ll charge .
gρeraNng Time - Ι ntemal IN ΙCαd batte ries ρ rov ί de
1 .6 hour s of comb i ned ope r atio n , 10 fι rs υ# DΜΜ
operation, o r 2 hr s of scope operation .

ENVIRON MENTAL
Αmbiwt TaloWerature -0pe rating : -15°C to + 55"C
(Oscilloscope), 0°C to + 55QC (DΜΜ ) .
N onape rating : -256C to + Ι5"C .
Attitude - Operating : Το 9000 m (30,000 ft)
maximum, decrease maximum temperature b y
1 C/1000 ft frαm 5,000 to 30,000 ft
N ona perating : Το 15,000 m(S0,000 ft) maximum .
Vi6mtiαn -15 min utes along each of the 3 major axes .
0.025 in . {0 .06 cm} ρ -ρ displacement (4 g's of 55 Hz),
10 to 55 to 10 Hz ίπ 1 min . cycles .
Rumidity- Νοηορerα t ίη g . 5 cycles (12Π hαιι r s) of
M IL- Ε-16400G . Omit freezing and vib ration and allow a
post-test d rying pe riod at+ 25°C, + 5°C and 20% to
80% relative humidity .
ShaΕ*-Operating and Nonope rating : 30 g's, 112 sine,
1 1-ms d uration . Total of 12 shocks .

Το order, ca ΙΙ yo υ r Ιο cο1 Tektronix

	

Sales Off ice. or εαΙΙ Tek's Ηαt ίνπαΙ Μarket ίng Center.
Toll f ree : 1-800-426-2200, Ext . 99,

TYPICAL APPLICATIONS
" Electromechanical
Measurements

"Medical Electronics
Maintenance

" AutometivelMotor Vehicle
" Plant Maintenance
" Field Service

745 ΟΡgΝasaiι oscuνe

CH 113

	

CH τ α * .
- Σ~~~ +

	

rαsm4ιι

	

ε

	

es ιι ιιs

	

ι

	

" e.^. :-ισχ

νυιτ s ιάω ,ώ�,±

305 Oscilloscope ΙΟΜΜ $3,310
1 π c Ιυdm Two Ρ6149Α 1 Οχ
Probes ; Carrying Case
(01 6-0401 -00): Carrying Case
Cover (2 ο 0-2260- α0) ; Car ryin g
Strap ζ 346- ο 131-ο2 ζ ; σΜΜ
Pr obe Package; Clear art F ilte r
(331-0394 01) ;(378-0206-01) ;
Exte rnal d o Ca b le Assemb ly
ί 012- Οα06- α0 ί; Service Manual
(070-2423-01). Oope rators
Manual (070-2424-00) .

OFFTIONAL ACCESSORIES
View ί ng Hood -
0 rde r 016-C297-00

	

$2.10
Ad &pie r Cοππ e εtο r BH C to
Bin ding Pelt -
order 103-0033-00

	

$7.09

RECOMMENDED CAMERAS
C30BP Op t. 01

	

$1,760
Came ra Adapter -
0 rde r01e-0327-01

	

$190

RECOMMENDED CART
Κ212- Portable 1nst ru ment Cart

	

$380
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® ΙΟMHzHANDHELD DIGITAL STORAGE
OSCILLOSCOPE

*Digital Storage
* Fully Programmable via
RS-232

* 147 MHz Bandwidth
" 10 MS1s Dual Digifizers
" 100 πs Glitch Capture
+ Αυ tοSetυρΙSανe SetαplRecall
" Auto Trigger
" Save Reference Nemoty
"Flσatable to ±400VIChannel
" Ultra-Portable
" Rugged Construction
" Battery Operation
" DC Operation
" 4.4 ths Total Weight
" GL Listed
" 3 YearWarranty

148
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To order, call yo u r local Tektronix Sales Office, o r call Te k 's National Marketing Cente r.
Toil free : 1-800-425-2200, Ext . 99 .

The 222 is the optimum oscilloscope forfield service. 7his scope offers seuerul ρυwerfulfeatures in υ

rompa rt size includingΑυtoSetup, RS232,fu Itρrogrεammability αrτdfloating measurements. Actual
size shown.

222 10 ΜΗΖ HANDHELD

	

FLOATING MEASUREMENTS

OSCILLOSCO PE

	

The 222 is α fυΙΙ y isolated, d o u ble insulated instrument

Tek 's 222 introd ιι c Οs υ n ρ recedenled powe r in the

	

ca ρ able of safely meas u ring ±400V p er c hαππeΙ οε 800V

world of HandHeld oscilloscopes . T h e new 222 comes

	

p-p, 0 Ρ orators can feel safer

	

and ope rate i n α safer ma d e

stan dard with α 10 MHz bandw idth, 10 MS/s digitizing

	

from now on .

rate, floating meas urements to ±400V pe r channel,

	

SOPHISTICATED PROCESSING IN Α SMALL
RS-232 interface arid f u ll p rug τa r n r τιability it) α size t h at

	

PACKAG E
goes anywhe re .

	

Battery o pe ration eliminates t h e nee d
	The 222 offe r s featur es normally found only

	

ΓυΙΙ
fo r available p owe r , the ability to cha rge and ope r ate the

	

Υ

	

Υ on

scope from 12 - 28V d c of 16 - 20Vac makes th e 222

	

size po rtable sco pes; Acq u isition mod es s u c h as

tru ly α portable scope on t h e go.

	

Envelo p e (Peak Detect) an d Averaging ; P re/M id/Post

triggering cap abilities ; Au t α Setυρ , Save/Setu ρ / R eca ΙΙ ;

AUTOSETUPISAVE/RECALL

	

Save refe rence memories : χΥ o per ation : and RS-232

T he 222'5 AutoSet up/Save/Rec αλ I features eliminate

	

programmability combine to make th e 222 the υ li ί mate

t he need fo r unneccessa ry manipulation of the f ront

	

service tool . It comes complete with α ballistic nylon

panel . Ju st push t h e AutoSet button and the 222 selects

	

ca rrying case that doub Ι es as α nec k st rap f οτ hands f ree
all th e pararneters fo r you . Save and recall t h ose setups

	

operation .

fo r r e p etitive situ ations at mu ltiple sites an d see the

	

RUGGED DESIGN
savings in time.

T he 222 is packaged i n im pact resistant plastic,

capable of withstanding 150g's of force . It can o p e rate i n

WAVEFORM STORAGE

	

tempe rat ures as low as -10°C and still b e accurate . The

Afte r you've acqui r ed your wavef οrm u sing A utoSetup ,

	

batte r ies allow for α minimum of two hou rs of remote

save i t in one α( fo ur 512pt . r eference rnenτo τ ies . Recall

	

o peration .

it to compa re with known ραο d si gnals an d make any

	

INDUSTRY STANDARD WARRANTYad justments to t he so urce necessary to bring th e

equipment on li ne

	

T he 222 comes sta n da rd with α full th ree yea r
.

war ranty . Optimal se r vice wa r r anties are also avai l able to

R5-232 AND THE 222

	

mak e th e 222 t h e worr y-free instιument fo r t he tech η i ε ian

After saving yo ur waveforms and set ιιρ s, make α

	

on t he move . anywh er e in the world .

pe rmanent reco rd . Simply connect t h e 222 to yo u r PC
and tr ansfe r th em . Send th em bac k to t he 222 when that
sam e job is d ue again . In fact, yo u can cont r ol t h e entire

front panel f r om α rem ote location utilizing t h e RS-232
port-



CHARACTE RISTICS

	

χ-Υ OPERATION
Accuracy -Same as Ve rtical System .

V ERTICAL SYSTEM	Use ful Bandwidth-Same as Vertical System .
Bandwi dth DC lo 10 MHz (-3 d8)

	

Sir" between CHI & CH2 - 5 π s,
single Shot Bandwidth - DC to 1 ΜΗτ .
Rise Tinge -15 πη .

	

CRT AND DISPLAY FEATURESFEATt1RE5

Beflection Factor-5 mV/div. [ο 50 Vld iv

	

CRT- 8 χ 10 d ivisions (Π .5 cm] .

(1-22-
.5

segυenoe) V a r iab le inc reases by factor

	

Graficuιs
Phosphor - Ρ 31 _

of 2 .5 to 1 .

	

-In fer nal, non- illuminate d .

Resolution -8 bits, 25 levels d iν, 10 .24

	

Trigger Jitter-2ms to 50 nsldiv,
div of dynamic range.

	

Trigger Sources -I n te r nal and Exte rnal .
ΧAccuracy - 10°C to+55°C=±3% .

	

RS-232 INTERFACE
InputΑ & C -1 Μk2 ±10% p aralleled b y

	

Μαχίπυιm applied ΥαΗαge - 25V (dc + p ea k ac) .
27p F ±3 pF .

	

Baud Rates-300,1200, 2400 (selectable),Maximum Safe Input Voltage -400V Levels -
(dc + peak ac) o r 800Vac ρ -ρ al 1 kΗτ o r less .

Campatihle wit h R5-232C .

Channel Isolation -Greate r than 1000 :1 at 10 ΜΗτ .

	

POWER REQUIREMENTS
Operating Modes -Channet 1, Channe12, D υαΙ

	

Live Voltage Range -12 to 28V dc, 16 to 20 V ac .

HORIZONTAL SYSTEM

	

Liηα Frequency-47 Hz to 400 Hz .

TlmeBase -50 π31d ίν [ ο 20 st d iv (Χ10 mode

	

Maximum Power Consumption -16 VA

increases max sweep sp eed to 5 nsl d i ν) .

	

Μiηimum OperatinyTime (άαferles) - Τωο ho υ rs

Accuracy - Χ 1 =±2%, Χ10= t5%

	

at maximum samp le rate : no trigger, and au to-

Saαipre Rate -10 MS/s .

	

sh u t d own defeate d .

Rate Accuracy - 0.0196

	

Typical Operating Tim (bαtterιes) - Fou r to six
Sample hours,
ReεordLength-512 p oi nts, calibrated to

	

Charging Time-6 ho urs .
50 pisld i ν . Τ

	

-Sealed
AisplαyedTrace Length -10.24 d ivisi αns .

	

A
isc
isε

	

lead α ί~ .
hargeProtection -&ορe automatically

TRIGGER SYSTEM

	

shuts down when charge d ro p s to 7 .42 V .
Internal Sensitivity -0.5 d 1 ν (9 1 ο ΜΝz.

	

ENVIRONMENTAL
Level- ±20 divisions .

	

Ambient Teαιperature-Operating : -10"C to +55°C
External Sensitivity-200 mV to 10 MHz .

	

Nonop e rating : -51 °C to +75° C .
Level - ±2.3% .

	

Altitude -0 ρ er ating :4500 m (15,004 ft) .
input β & C-1 Μ 92 t 10% p a ralleled by 18 ρF t5 pF .

	

Nonope rating :15,000 m (54,000 ft),

TriggerJitter - 2ms to 50 nsld i ν .

	

Humidity-95%, five cycles (120 ho urs) .

Trigger Sources -1 η [ema Ι and Εχ [erna Ι .

	

Referenced to MIL- Τ-26800D, for Type 3, Class
III ίπα[ Ιuments .
Vibration -Operating and Nonoperating : 15
minutes along eac h of t he 3 maj o r axes, 0 .06 cm
(0 .025 in) ρ - ρ displacement (4 g's at 55 Hz) 10 to
55 to 10 Hz in 1-m in u te cycles . Held fo r 14
min ιι tes at 55 Hz in eac h 3 maj o r axes,

DIGITIZ ERAND MEMORY
MaximumSampling Rate -10 MHz ®10 ms .
Useful Storage Bandwidth-Single S hot 1 MHz,
Repetitive : dr to 10 MHz.
Resolution -Ve r tical : 8 bits, 25 levels .
Acgaisltl#4Mrocm Modes -Norm al, P ea k
Detect, Accumulated P eak , Averaging .
PreVMid1Past-Trigger-118,112, 7Ι$ of wavefor m,
Record Length -512 bytes
Save Reference Menu" - Four 512 byte
ac q uistions .
Front Panel Sανe18αεα11-Save and recall up to
fo u r setups-

10 1VΙΗzHANDHELD DIGITAL STORAGE
OSCILLOSCOPE

Shack-Oper ating an d noηορerα t ίη g : 50 g's
1/2 sine,1 ms du ration eac h di rection along each
ma j o r axis . Total of 18 s h oc ks .

To order, call you r local Tektronix Sales Office, o r call Te k 's National M a rketing Center .
Toll free : 1-800-425-2200, Ext . θ9 .

ORDERING IN FORMATION

222 Han d Held DSO

	

$ $2,450
Incl udes :
Ope r ator Ma πυα l(0 λ0-71ρρ-00) .
Quick R ef . G u i de [070-709 θ-00] .
RS-232 Guide (070-7533-00) .
AC ad a pte r (120-1807-00),
Po u c h [ρ 16-1024-ο 0],
Feet (020-1752-00) .
Ρrο bαAct. Kit (020-1711-00] .

INSTRUMENTS OPTIONS
Opt . 02-( delete adapte r )

	

INC
WARRANTY PLUS
S ER VICE OPTIONS

Opt, Μ2- 2 y rs . service

	

+$171
Ορ 1 . Μ3- 2 y r s . service + 4 Cats

	

+;301
INTERNATIONAL POWER PL U G

OPTIONS
Opt. Α1 δ Α2 - Available

	

NC
see page 142 for descriptions.

ΟΡΤΙ {7 NALACCESSO R I ES
Exte rnal Battery Charger -
Ord er013-0256-00 5270
Bette ry1AC Ad apter Pouch-
α rde r 016-0993-00

	

$10
Viewing H oo d -
Order 016-1021-00

	

$10
RS-232 Software -
Order 063-0070-00

	

$25
Trigge r Ada p te r -
Order 103-0090-00

	

$11
European Powe r Adapter -
Order 120-1826-00

	

$25
UM Powe r Adapter -
Order 120-1827-00

	

$25
Spare Battery -
Order 14 β -0075-00

	

$55
RS-232 Cable -
0r der174- 1 453-00

	

$20
Cigarette Lighte r Ad aple r -
Order 174-173 Α -00

	

$6.25
External Trigger P robe -
Ρ6122

	

$63

PHYSICAL εχ ΑχΑε Τε R ι S τιαS
Dimensions mm in .
Width

	

159 6.3
Height

	

86 34
Dept h	252 9.9
Weight

	

kg Ib
Net, ω /α accesso r ies

	

2.0

	

4.4
Shipping

	

3.2 7.0

Ir Prod uct availa b le ωίt h ίπ 24 ho υ rs
through Tek Di rect. Call 1-800-426 , 2200-
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HANDHELD 500 kHz TO 5MHzΜΙΝΙSCΟΕΕS

Ι .

	

ι The 214 CHTι

	

500

	

Storage scope "

	

ι

	

ι
ι ι r

	

r ,

Offenag

	

kHz (2121214) to 5 MHz
" ι

	

viewing and single side

	

comparison when accuracy is a must when viewing hard
1

	

1

	

' ι control knobs make the 200 Series Ideal for

	

to find signals . The 221 at 5 MHz offers the ability lo
ι . ι "

	

ι

	

industrial maintenance applications where portability is a

	

view the higher voltages and higher speeds found in
1

ιι

	

lightweight pounds),

	

"

	

Ι
ι . . ,r

	

r . ι r

	

1

	

ι

	

ι

	

ι

	

power ι
resistant, double insulated plastic and are fully self-

	

operate and charge frorn practically all the world's
contained . They allow the user to make 'floating"

	

principal line voltages without making any change to the
doublemeasurements since it is

	

r "
ι

	

.1

	

ιι ' ι

	

ι 11,1111,

ι

All of the 200 Se ries prod ucts featu r e integ ral pro b es ;
th ey ar e always th ere when you need them . Availa b le
wit h t h e 212/214

	

are

	

X10 attenuato r p ac kages allowing
t h e,ise r to view h ig h am p lit u d e signals .
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CF IARACTERISTICS
VERTICAL SYSTEM
Bandwidth -212/214 DC to at least 500 kHz from 10
ι rιV/di ν to 50 V/di v , re ducing to at least 100 kHz at 1 mV/
div .
Bandwidth -221 DC to 5

	

MHz at αΙΙ cal ί brated deflec
1 ίο n factor s .

	

Lowe r 3 dE point ac co up led is 2 Hz fo r α 11 .
Deflection Factors -21212 λ4 1 mV/d iv to 50 V/div
(1-2-5 seq u ence) . Accu racy : ±5%_ UnεαΙ ibrated :
Go π (in υ ousIy ναrία b Ι e between ste p s to at least 125 V/d iv-
Deflection Factors-212, 5 mV/d i v to 100 V/div ς 1-
2-5 sequence) . Accuracy : ±3% . Uncalib rated :
Cοπ t ίπυου s Ι y variable between steps to at least 300 V/d iv .
Display Modes-2121214 CH 1 only, CH 2only, or
CH 1 and CH 2, C h n pp ed (chop rate =50 khτ ) fr om
500 ms1diν to 2 ms/d iv of lime base, alter nate f r om
1 ms/d ίν to 5 ms/ d iv of Iime base .
Display Mode -221 C h αππ e1 1 only, ΧΥ .
Input Ααηd C-21212141 Μ SΣ paralle led by =1β0 pF
f r om 1 mV/div to 50 mV/di v ; and 140 p F from 100 mV/
dίν to 50 V/ d iv .
Ιηραt Ααηd C - 2211 Μ 92 pa r alleled by = 29 ρ F via
attac h ed signal-ac q u ίsition probe .
Maximum Input Voltage - (1Χ probe on ly) I to 50
mV/d iv 600 V (dc + pea k ac) ac

	

riot ove r 2 kHz 0 .1 to
50V/div 600 V ( d c + pea k ac) 600 V ρ - ρ ac 5 MHz or less-

HORIZONTAL SYSTEM
TIM Base -2121214 5 ms/d iv to 500 ms/div ±5% .
Time Base - 221 1 ms/d iv to 200 ms/d iv,

Α cc ιι rate +3% .
Variable Magnifier -Inc r eases eac h sweep rate
Χ 5 w it h α maxim um sweep s p eed of 1 ms/div.
ExternalHorizontal Input - (CH 1)1 mV/ d iv to
50 V/div +10% ; d o to 100 kHz - Χ-Υ phasing to 5 kΗτ ε3 .I n p ut c haracte r istics same as CH 1 .
Maximum External Horizontal input Valtage
and Impedance -Same as for ν ert ίοαt ίπρυΙ s .

TR IGGERING
Autom atic or no rm al . Level and slo p e selected with α
single contr ol . Au tomatic o p e ration minimizes t rigge r
ad ju stment and pr ovid es α b r ig h t b aseline wit h no in p ut .
In dual-channel ope ration (212/214 only) α [α setting of 1
mV / d iv. α b rig h t baseline may

	

not ap pear ίπ the Au to
Trigger Mode-

To o rder, ca ΙΙ you r ΙοααΙ Te ktronix Sales O ffice, or c α 1 Ι Te k 'τ Να tίοηαΙ Ma rketing Center .
Toll free : 1-800-428-220[1, Ext . 99 .



TRIGGER S ENSITIVITY AND COUPL ING (2121214)
DC Coupling

	

To 500 Hlz
i n te r nal ω/composite trigger source

	

0.2 div
Internal ω1CΗ 2 t r igge r source

	

0-2 div
External

	

1ν

STORAG E FEATURES 214 Only
Stored Writing Speed -No rmal, at least 80 d ivlm s,
Enhanced, inc reases single-sweep sto rage w r iting speed
to at least 500 d ίν/ms . Επ hαπ ce is auto rnat ί c from 0 .1 ms
to 5 sldiv ίπ si n gle sweep .
Stored Luminance -Α[ least 8 fL at 25C .
Storage Viewing Time - One hou r .

HANDHELD 500 kHz 10 5 MHz
ANALOG ΜΙΝΙSCΟΡΣ'S

OTHER CHARACTERISTICS
insulation Voltage -500 ν RΜS or 700 ν (dc +
peak ac) ω herι o ρ eiate. d f r nm inte r n al batte r ies, wit h t he
li n e cord and plug store d . When o per ate d f r om ac, line
voltage plus floati n g voltage not to exceed 250 V RMS ;
π r 1 . 4X line (dc peak ac)

	

not to exceed 350 V .

Maximum Σχt Trigger Input Voltage -2121214

	

Power Sources - Ιηte rπαΙ ΝΊCαd b atte r ies ρ r o υί d e

6 V ( d c+ p ea k ac), 16 V (p- ρ ac) at 500 kHz or less .

	

three to five ho u rs operation fo r α c h arging and

input loφedaaco -R

	

and C,1 ΜΩ par allele d by =

	

operating tem p e r at u re between +20"0 and +30°C .

30 pF,

	

Internal cha r ge r c ha rges t he batte r ies wh en connected to
an ar. line with inst ru ment turned off. Battery ope ration is

221 only

	

automatica Ι iy ί nterr u p ted when batte ry vol tage d rops to
Source

	

To 1 MHz

	

To5 MHz

	

19 V . Fu ΙΙ recharge requ i res 16 h o u rs .
Inte rnal

	

0.5 div

	

1 diy

	

POWER REQU IREMENTS
External

	

0.5 ν

	

11V

	

line-Voltage βange - (2121214) 110 to 126 V ac .

Χ -Υ OPERATION (221 ONLY)

	

Can be ope rated at 104 to 110 V ac wit h resu lting slow

Input -X-axis i np ut is via t h e exte rn al trigge r or the

	

discharge of inlemai batter ies . Option 01 is 220 to

exte r nal lιυιίεοπ tαΙ input .

	

250V. Op tion 02 is 90 to 110 V.

	

(221) 90 TO 250 VAC
.

Χ-Axis Deflection Factor -1Vld iv t10%, d o to

	

or
Line
80 to 250 V dc .

	

(21212r4j 58 [ ο δ 2 Hz . fl ption5 01
500 kHz . 5e π s ηίνί

	

is ίπαα

	

by α facto r of 10

	

and 02 a re 48 to 52 Hz .

	

(221) 48 to 62 Η2
(0 .1 V1div) using horizontal magnifier.
Μαχίniοrιη External Horizontal Input Voltage -

	

Maximum Fewer Consumption -

200 V ( dc+pea k ac), 200 V (p -ρ ac) to 500 kH l ,

	

(2121214) : 3W . (221) : 5W

decreasing [ ο 20 V ρ-ρ ac at 5 MHz .

	

ENV I RONMENTAL
Input lgpedance-Ό .5 ΜΩ parallele d by 30 p F .

	

Ambient Temperature - 0 ρ erαh r ι g (Bu tt. οπΙ y) :

CRT AND DISPLAY FEATURES

	

-15"C to +55°C . C h arging or ope rating from AC

CRT-6 Χ 10 div (0 .52 rmldiv) d isplay .

	

Ιίπe : 0°C to +40°C . N onoperating : -40"C to +60°C.

212/221 .Standard phos pho r GΗ ( Ρ 31) .

	

Α Ititude -Ope rating : 7600 m {25,000111},
214 - B istable Storage phosp ho r GX ( ρ 44)

	

Nonope r ating :15,000 m (50,040 ft) .

Sraticule-lnte r nal, black line, nonillum i nated

	

Humidity -95%, five cycles (120 ho u rs) .
Refe renced to MIL- Τ-268000, p at 4 .5 .5 .1 .2 .2 .
ΥfrαΝαη - Operating and Nono pe rating :15 minutes
αΙοη g each of th e 3 major axes, 0 .06 cm (0 .025 ί η ) ρ -ρ
d isplacement (4 g'5 at 55 Hz) 10 to 55 to 10 Η 2 in
1-i ηίπυ [e cycles . Held fn r 3 minutes at 55 Hz .
Shock -Ope rati ng and noηαρerα t ίπ g:100 g's 112 sine,
2 ms duration each d i rection along each ma j o r axis .
Total of 12 shocks-

To ord e r, ca 11 your Ινc αΙ Tektronix Sales Office, or call TekIs Nat ΙοηαΙ Μ a rk eting Cente r .
Toll free . 1-800-426-2200 . Ext. 99 .

" Single Channel ΧΥ Mode
" VC to 5 MHz,
" 5MVIViv to 100 Vdiv
" internal Battery, Integral
probe

ι : ι ; ,

	

, ιlΠίίL1Ι t[ ιl2 Ι

212

	

500 012 . D υαι-C h απ π e Ι

	

ΙΤ 52,450
Includes : Integral probes,
Viewing H ood f016-0099-01) -
Ca" Case (015-0512-00) ;
2 4- Α fuses (159-0121- α 0] ;
Ια Tags (000-7983-00) ;to Tag (334-2614-00);
Ca rry Stra p {346 " 4104- δ0) ;
Cpfs- Manual (070-5052-00) ;
Service Manual (070-5053-00)
214

	

500 kH z, Dual Ch απηο 1 ~α$3100
CRT Storage Oscilloscope
1nclud es : Sam e as 2 t 2, except
oprs . Manual (070-5054-00)
Service ΜαπυαΙ (070-5055-00)
221

	

5 MHz, Single Channel

	

17$2,950
Includes : Integ ral probe,
Viewi ng Hood (015-0199-01} ;
Car rying Case (016-0512- α0) ;
Nec k Stra p (346-0144-00) ;
ΤωϋS p are Fu ses (159-0080-00) ;
Service Manual (WO-1573-01)
O p eτatur Manual (070-1572-00),
Battery

OPTIONS
(212114 αηι y)

Opt, 91 - 220 to 250 V

	

NC
(48 Hz-52 HZ)
Opt, ντ -90 το 11ον

	

Νε
(4α Hz-52 Hz)

OPTIONAL ACC ESSO R I ES
1 OX Αttenusl σ r Packa ge -
(2121214 ONLY) Α sli p -on ti p
to pr ov i d e lower circuit lea d ing
(4ΑΜS τ , _20 ρ F) and hig her
maxim um in pu t νοΙ tλοe
1000 ν (do + peak ac) . 1 η c Ιυ des :
Flex Τίρ(20Β- ο 0Β 0-Οα) :

10X atten υ ato r (010-0.378-00) ;
Ρί nc he r Ti p (413-0071-00) ;
Banana -tip (1 34-0013-00) ;
IC Adapter (206-0203- 00)
O r der 010-0378-01

	

$85
Alligator Cl ip Kit - ?air at
al ligator clips t h at connect p rob e
and ground lead to la r ge
(Lip to 3Β inch ) con d uctors .
includes : Red Cli p (015-0224-0Π) ;
Υe θυω clip (015-0230- Π 1) ;
5-32 to Probe Adapter
(103-4051-0t] -
4rder 415-0231-00

	

$38
Pro h

a Tips - Το BIN 0 A d apters
(Panel C νnnecto r) 013-0084-01

	

$10
(Cable Ada μte0103-0098-00 .

	

$15

PHYSI CA L CHAR ACTER ISTICS
Di m ensio n

	

mm ί π .
W idth	133 5.2
Heig ht

	

76 10
Dept h

	

241 9.5
Wei g h t

	

kg Ib
Net, w/o accesso r ies

	

1.e

	

3.5
Shipping

	

3.2 7.0

'&

	

Product availa ble withί η 24 Ιιυυ r!i
through Te k Di rect . Call 1-800-426-2200 .
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ι HANDHELD 5 MHz LCD OSCILLOSCOPES

FEATURES
" ΑυΓσgetυρ
" Save SetuplReca ll
" 9 Save Reference Memories
" Cursors
" On Screen Readout
" Built in DVMICnυnter
20ΜSIs Sample Rate

" Dual channeoDualrima
Base

" signa l ZOOM
" LCO Display
" Signal Processing
Capabilities

BENEFITS
" Ultra Pollable
" Light Weight
" Sophisticated Measurements
" Battery Operation
" ProdυtPi: ι � Σrr r=α �ner

ORDERING INFORMATION
Τ201 5 ΜΝ7 LCD Oscil losco pe .

	

$1,295
(Calculator I n terface)
Includes : 2 Ρ 6115 Χ 1 Pr obes,
B attery Pac kJCa r rylng Casa,
AC Pac k, Manual-
T202 5 MHz LCD Oscilloscop e
(Oscilloscope interface)

	

$1,995
Inclu des : 2 P61 15 χ1 Probes,
BatteryPaτ k/Carrying Case,
AC Pa r k, Manual .
Op t. 44-Delete Battery Pat; k

	

-;230
INTERN ATIO NA L POWER PLUG OPTION
Ορ L Αt- Α2- Αναί 4α b Ιυ Η{
See page 142 fo r d escr i ptions.

ΒΡΤιοΝΑι ΑΟεεssαR ιε S
Extra Battery P ack δ Pr ob es -
Order 1111

	

$410
Extra Battery Pack Only -
Order 1110

	

$325
P6115 - χ 1 prob e

	

$32

PHYSICAL CHARACTERISTICS
Dimensions mm in
Wi dth	111 4,4
Heigt h	257 1 0.1
Dept h

	

48 1 .9
Weight kg lb
N et

	

0.85 1 .9
Shipping 3 .2 5 .9 CHARACTERISTICS

ΙΙ°

SOPHISTICATED CAPABILITIES IN A
LIGHT-WEIG HT ΙJLTRAΡORTΑB LE

BATTERY OPERATION
Th e Τ201(Τ202 come comp lete wit h α stu r d y Batte ry

Pack/Carrying Case . Comb ined wit h th e high impact
case of t h e

I
nst rumen I , t h ese ar e two p ro d ucts rea d y fo r

any envi ronme nt .

VERTICAL SYSTEM
Range - Π .Μ to 20 Uldiv (11 -2-5 sequence)-
Linearity -+5 LSB .
Step resρaηse-7Ωπ s .
Maximum Sample Safe -2 Π ΜSJs for single channel
ac q uisitions110 Μ 515 dual chan n el,
VerticalSystem Bandwidth -
(-3dΒ ) DC to at least 5 MHz) .
(1mful Bandwidth -- Up to 5 MHz fo r r e p etitive
ac q uisitions, Up to 2 MHz for single s h ot events .
Resolution -7 bits, 20 levels p er division .
Input Α Α C- 1 ΜΩ p a ralleled by 25 pf.

Ch110 2 Isolation -100 :1 of 5

	

MHz
Μαχ. Safe Input Voltage-42 V (du + peak ac)

HOR IZONTAL SYSTEM
TimeBase -1 hn ιι rldiv to 50 nsldiv t 1 % .
Accuracy-±0 .1 d ivision
Time between Seε/div aridDelta rime -± ρ ,1
d ivisio n .
Resolution - 7 hits, 128 d isp lay p oints .
Record Length -256 ροίη ts .
Save Reference

Memory-9 eac h 256 pt.
ac qu ~sitlons
$ανe Setup Memory-9 eac h sto red set ups .
(v ert έ cal sensitivity and coup ling ar e not sto r e d )

CURSORS
Delta ΤΙΜeΑ0cυrαεy-±0.1 division,
Delta ΥοΙf s Accuracy -Same as vertical .

TRIGGERING SYSTEM
Sensitivity - Ιιι te ΙπαΙ : 0 .5 div External : 1 .5 V .
Jltter-+2 display points .
LevelBange - ατ leas Ι ±2.5 d iv from 0 .1 V.

Modes -Normal, Single. Automatic, Chop , Alt .DAh Τ( Ι
T201/T202

	

Mar. Input ΥαΙtαge -42V (do + peak ac) .
The Te k	2 Π11Τ202 ar e 1~ght, compact, and fit easily

	

Input Α Α C- 2.2 Mil pa rallele d b y 25 p f.m t ο α glove bοχ tοol bοχ o r br ; ef οααe

	

D η 1 γ Tek offe rs,, .
these two c h oices in HandH eld LCD sco pes . TheΤ2011
Τ202 are combination 5 MHz digital sto rage sco p es,
voltmeter s arid f r eq uency counte rs in one compact
pac k age . Featu rcs li k e A u toset u p, Save Setu μ / Recal Ι ,
C υ r s ο r s

	

and Οπ Sc reen Rea d out combine to make t h is

	

DVM/COUNTER
prod u ct α real pro d u cti v ity en hance r .

	

Frequency and Period -1 to 100 Hz at ±0.5%
Α CHOICE OF TWO HUMAN INTERFACES

	

101 Hz to 500 kHz at ±0.08% 501 kHz to 5 MHz at
If you are α p ro α [ scope o p e r ation, c h oose t h e Τ 202,

	

± Ω-04%
with its trad itional layout . If logical left to r ig h t

	

VoltageMeasasrsmeηfs of RAI$, Αrg. Ρλf-Plr
manipulations ar e mo re a p pealing, c hoose t he Τ 201 and

	

and Zero to ΡΚ-±0.5%
it's c αΙευΙαtοr type key brιard

DISPLAY
Dimensions -S7 .6 χ 57.6 mm ο r 6 .4 d iv by 6 .4 d iv .
tlsαhle Signal Area -100 p ts ve rt . χ 128 hο rίτ .

BATTERY PACK
ς4 amp ho ur Nέcad s sup plied)
Charging Cunat -100 mA o r400 mA (selectable)
Charge Time -1 amp ho ur batteries -. 12-14 firs, 4 amp
hour batte r ies 24-30 fi r s .
Τνρίcα1Operating Time -3 [ ο 5 ho ur s .

ENVIRONMENTAL
Tenwerature -0 ρ e r ati ηg : 0°C to + 40°C
Nono p e ra h ι-ig : -30°C [ο +75°C
Attitude - Π pe rati η g to 4500 mete rs (15,000 ft)
ΝΟηορ erαtίπ g to 15 .000 meters (50,000ft)
Humidity-(0 p e r at1ng απ d ri οηο per ati η g) 5 cycles
(120 fi rs) r efofenced to ΜΙ L-Τ288000, pa ra . 4 .5 .5 .
1 .2.2 fo r Ty p e 111, Class 5 inst r uments .
ΕΜΙ -Does

	

not meet VDE -4871, Class Β
Vibration -15 minutes αΙοη g 3 maj or
axes, Π. Ωfirm (0 .025 in) p-p displacement (4 g's at
55Ητ , fo r α total of 15 mi nu tes.
Shack- (0 p er ating

	

and ποηορ er αtί rig) 150g, half s i ne,
2 rns d u rat i ο r ι , 2 s h oc k s pe r axes, far α total of 12 shock s.

To order, call your local Tekt r onix Sales Office, or call Te k's N ational M arketing Ce n ter.
Tall free : 1-800-42 6 -2200, Ext . 99 .
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Trigger
Arm

DIGITIZER APPLICATION STRENGTHS

Impulse Events
" Laser Measurements (e.g., Fluorescence Decay)
"ΕΜΡ Simulation andMeasurements
" Materials Research
" εSD Testing
" High Voltage impulse

Pulse -Εεhη Applications
" UlΓrasonics
" Rada r
" Lidar
" Sonar

Long Record Length Requirements
" D isk Drive Testing
" Video Development and Testing
" Intelligence
" Electronic Warfare

Synchronization to the Outside World
"Charge Coupled Device Testing
" Multiplexed Systems
" Radar

DIGITIZERS

Contents
λ1ΕWRΣD 720 High Speed
Transient Digitize r . . . . . . . . . . . . . . . . . . . . .154
RΤΩ 71 OA WανeΣο rη
Digitizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 157
NEW 950319504 F ast
Data Cache .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 160
TD23010113011 Acquisition
and Analysis System . . . .. . . . . . . . . . . . .162
7250 High Bandwidth
Transient D igitize r . . . . . . . .. . . . . .. . . . . ..164
NEW5CD5000/50D1000 High
Ban dwi dth Transient
Digitizers . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..16δ
NEW Analytek Se ries 2000
Digitizer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

	

169
DC501 Digitizing Camera
System s . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .172
MUX041MUX06 Mainf rames . . . . .176



J=FAST TRANSIENT DIGITIZER

Fast Transient Di gitize r

" 2 GSIs Single Channel Mode
" 1 08/s Dual Chann el Made
" 500MU Four ChannelMode
" 560 MHz Analog Bandwidth
" 8 bit Vertical Resolution with

. 1 . ρ% AV ΑCΑεευrαcy
" Long Warelarm Memory -
128Κ Standard with
Expansion Available

" Fast Multiple Record
Cap ability

" Optional Removable Display
with Remote Capability

G ΡΙΘ *
L ιεεε-α1M

'Τ1ιι RΤΓΣ 720 Ωiχέ tixer rυm ηl έe avi[ ή
the IEEE Slandard 488_ Ι and
Tek tm n ix Codes and Form ats,

154

RTD 720 WAVEFORM D IGIT IZER
" Multiple Cha n nel Acquisition
" L ong Reco rd L engt h
" H ig h Bandwidth and Samp le Rate
" Transient E vent Acquisition

SIGNAL F IDELITY AND SAMPLE RATE
Th e Te ktronix RTD 720 T r a nsie nt Waveform Digitizer

p rovi d es 8-hit ve r tical resol u tion α [ sample rates tip to 2
Gigasamp les p er second (GS/s) .
T he h ig h perfo rmance input amp l ifiers p rovi d e

excellent transient res ponse with ove r 500 MHz of
bandwidth . Α selection of ranges and offset capability
al lows matching signal levels to t h e full range of the ADC
system . The RTD 720 p rovides two c h annels of
acq u isitio n with the option to add two add itlonal

11111111111111111!

RTD 720 Transient Digitizer with Πήtίοκα1 Front Panel

t r igge r ing and a rming ca p abilities (external o r inter nal) of
t h e βΤΟ 720 p rovi d es flex! bii ί ty to allow capt ur e of the
signals of inte rest .

Pretrigge r and post t r igge r acquisitio n of wavefo rm
data is supported by the RTD 720 . For examining
cond itions prior to t he trigge r eve n t, [he RTD 120
s upports μ r et r igge r capt ur e up #ο ap p roximately the full
reco r d Ι ength . Ιη o rde r to examine Ίη d etail an eve n t that
occu r s afte r th e t r igger event, th e RTD 720 p rovid es post
Ifέgge r capabi l ities of up to 99,999,999 samp le inte r vals
afte r the tr igger even[ befo r e d ata ca ρΣυ cc begins . Th is
equates to acquisition beg ίτι r ιίη g 100 m i ΙΙ [seconds after
t h e t r igge r eve nt α [ α sample rate of 1 nanoseco n dlpninl.
Reco rd le n gt hs

	

can be selected f rom 512 data ροί nits [ ο
th e f u ll lengt h of memory available, b ased on numbe r o f
active chail ιιοΙ s . When υ sing shorter reco r d lengt h s, α
correspond lag la r ge r number of reco rds a r e available fo r
each acti ve channel . De p ending on th e number of acti v e
channels, t h e record lengt h selected and t h e am ount of
Ιτιerτιο ry installed in th e digitizer, up to 1024 record s per
channel can be acqui red .

In su p port of t h ese multi p le recor ds, th e RTD 720
feat u res an Auto-Advance Ιτιυ d e with time-stamping of
eac h t r igge r event οη each active c hαηπeΙ . Th is allows th e
caρh ι re of mu ltiple events w it h eac h r eco rd requiring a
separate tr igge r . The re-arm time between acq u isitio ns is
ε 5 isec, μΙυ s ρ ret r igge r f έΙΙ ti m e. This αΙlows t h e

	

capture
of eve r y event w ith eve n t re p etit έα a rates in excess of
200,000 pe r second . Time stamp r ecord ing kee ps t rack of
th e time of t r igge r for each s u ccessive event with ti m ing
resolution base d on the sam p le rate of t he acquisition.

HIGH SPEED DATA TRANSFER
Com p lementing t he hig h ca pt u r e r ate of t he RTD 726

is α fast and efficient data t ransfer ca p ability . Th e RTD
720 s u pports t h is requ i r ement w ith both hardware and
instr ument firmwa r e to speed d ata t ransfe r to α compu ter .

channels fa r α total of four (4} ac q uisition cha n n els . The

	

The primary compute r ί nterface fo r the RTD 720 is t h e
u se r controls t he numbe r of acti ve ch annels ς 1, 2, o r 4j .

	

IEEE-488 .1 (GP I B) pr ovi d ing i n strume n t control and data
Far mu l ti p le c h annel acq u isitions, al Ι active channels

	

transfe r . Ιπ b u rst ma de (such as when t ransfer r ing
acquire d ata simultaneously .

	

waveform d ata) the max ίm υm rate is? 500Σ( bytes pe r
seco n d . Th is rate is depen d ant on t h e i ιιslru ιη er ι t

LONG ACautsITION MEMORY WITH

	

contro ΙΙ e r u sed . Fa r eve n faste r wavefo rm data ou tp ut
FLEXIBLE ALLOCATIO N AND TRIGGERING

	

cαpa h i Ι ity α 16-bit pa ra l lel part, capable of 5Μ byte pe r
Th e RTD 720 stand a rd acq uisition memo ry is 128Κ

	

secon d (2.5Μ word per secon d ) tr ansfer rates, is

(131 .072 u r > 65 joseο time ωίπ dοω at 2 GSIs) wavefo rm

	

ρ rov ι ded . T h is ραεαΙΙαΙ p a r t ape rates with TT L levels and

data points . Optio n s a re avai l ab le for even larger	is des έgn at to work with α number of typical computer

acq uisition memo r ies and to su p port internally powe red

	

ρα rαΙΙ f da ίπρυ t p orts .
battery backed-up memory . Memory ca n be assigned

	

To further increase data t ransfe r r ates fa r t he RTD Ι20

enti rely # ο one channel or sh ar ed eq ually among al Ι active

	

the Ί mαt1 αη to

	

fi rmwa re su pp orts t (im αf ίπέ ααπ of t he

ch annels (1, 2, of 4} for simultaneous ac q u i sition oil all

	

information

	

b e traηsfer r ed ~ ν tha time is

	

at los#
ch annels .

	

sending inst ructions and tu r ning t h e i nterface aroun d .
T he t r igger and time base syslenι provides α h ig h level

	

These camm αnds atΙοω specifying f rom wh ich chan n els

of i Ί ming accu racy and resolution of th e t rigger event.

	

t0
Advance mode),

what reco rds [ α transfe r (if in
transfer,Basic timing is provided by an internal precision SAW	Advance made}, wh at part of t h e records to Γ ransier, and

oscillator exhibiti n g α high deg ree of s h ort term stabil i ty

	

the number of times these are to be r e p ealed . This
endan d low phase noise. T r igge r time resolution is α fu nction

	

re both t h e 1 ΕΕΕ-488 .1 and pa r al l el interface .η The en d

of th e samp le rate an d number of active channels . T h e

	

result is th at t h e RTD 720 is d esig n e d #ο tr ansfer data to α
computer very rapidly-



SYSTEM DIGITIZER OR STAN DALONE	DIGITIZING

The RTD 720 is f u lly p r og rammab le via the ΙΕΕΕ-488 .1

	

Vertical Resolution -8 bits ρτονί d ίη g 256 d iscr ete
and conforms to Tekt r onix 5[ αη d αι d Co d es & Formats,

	

levels (? 48 dB dynamic. range) . T h is provi d es α

wit h long wavefo rm data s u p p o rt . Th is allows fo r easy

	

resolu tion of ε 800 μV on t h e 100 πιV full scale i np ut

integ r ation in to existing systems arid α strong basis for

	

range .

b υ i Ι d ing new systems . T h e stan d ard product is designed

	

MaximumSample Rates-
for system ap p licatio n s; wit h no display, limite d human

	

Single Channel

	

2 G51s (5αυ psaclpt)
interface (only th e μ ow er switc h an d functional in d icato r

	

Du a l Channel

	

1 GSIs ς 1 nseclpt j
lights), signal connections in t he rea r , and ships ready to

	

Four Channel

	

500 MSIs (2 nseε lp t)
mount in α standar d 19" instr u ment rac k .

T h e πρt ί anal instru ment fr ont pan αΙ ρ rov έdas co ntro Ι of

	

Αυfο Calibration -Sets interleave [iming between
th e instrument, wavefom ι display and c u rsor meas u re-

	

ADC's for single c h a η nel arid dual c h an n el operating
me ιι ts . T h e detac h ab le d isp lay un it pr ovi d es better

	

rτιodes fo r h ig h est signal fi d elity,
support for benc h -to p and ΑΤΕ applicatio ns and is α
powerf u l tool when develop ing system softwa re . T h is unit
can be snap ped on to th e f r o n t of the RTD 720 o r u sed
remotely from t h e inst rument . Fa r multi p le u nit
ap plications, t he f r o n t p anel can be moved f r om
instr ument to instrument by simp ly moving th e plug-in
connector .

F a r taste r r es p onse, the RTD 720 also p r ovi des 10
ποη -volatile inst rument settings and powers up wit h t he
same settings as when it was powered down .

T h e RTD 720 provides signal fi d elity and digitizing
ρ erfo r manc0 necessa ry [ ο ca p t υ re wavefσr rτι s ωίΓ h
confidence .

CHARACTERISTICS

VERTICA L
faput Channels -Two, o p ti onal four (4), single ende d .
Simultaneous digitizing on al Ι channels, in dual and q u a d
mo des of ope r ation .
Input Range and Offset -Inp ut ran ge 100 mV to 20 V
f u ll scale i n put cove red b y 24 settirιgs. E ac h range
pr ovi d es α s i gnal offset capability and fast overdrive
recovery .
Bandwidth00) -[7C cουρΙί r ι g ; OC [ο 500 ΜΗτ .
AC coupling ; 1000 Ητ t ο 500 MHz . All ranges ~!200 mV
fu ll scale .
Input Protection -Th erm al cut- off οπ atten uato r α[
5 V RMS for ? 30 msec (can be overridden in fi r mwar e) .
Dio d e b r i dge pr otection to am plifie ι for ριιΙ SΕ ,> 15 Vat
the am p lifie r , res p onse time ε 30 nsec.
Auto Calibration -(Accur acy after Au to C αΙ ib ratiα n -
M ean val u e)
" AV DC Accu racy : ± (1 .0% of signal+0,5% of f u ll scale).
" Offset Accu racy ±(0.5% of i npu t range + 0.5% offset

range + 1 .0% of offset) .
" DC Ze r o-volt s h ift : ε 1 .0% .

TIME BASE
Ιη tmηα[ C!αεk Frequency-500 MHz ±50 ppm
(20°C to 30°C) . 500 MHz +50 ppm -150 ρρΙτι (0°C to
500 C) . 5 h ort- Γarm stab+ Ι ity 0 .1 ppm/sec (50 Hz/sec) .
Long-te rm 5tabi Ι ity 50 ρρm110 yea rs .
External Clock Input -500 ΜΗτ 1200 ρρητ , 2 V p ea k
to peak sine wave minimum amplitude w it h α 0 volt
ανcrα ge . ΙηρυΙ impedance 50 Ω t3% .

FASΤ TRANSIENT DIGITIZER LIM

TYPICAL APPLICATIONS
" Impulse Phenvineas
ΕΜΡand Radiation
Simulators

Analysis of Fast Pulsed
Even ts

Laser Induced Phenomena
High Energy Phys ίε s
Nuclear Effects

" Pulse Echo Events
RADAR & LIDAR
High Frequency Γlltras οnics

" Long Record Length
Computer Mass Storage
Devices
Media Charaε terrτation
Digital System Debug
Intelligence

Fromt Paηel rlos σ-υρ wi th CursυrMeasurements

Acquisition Μαmοη -
128Κ wavefo rm p oi nts stan d a rd .
512Κ WRV Ofσ rr τι poi [its b αέ [e rγ backed-up (o p tio n al) .
1 Μ waveform p oints (o ptional) .
Acqu isition memory is sh a r e d eq u ally among all active
ch annels (1, 2, at 4) .
Multiple Records _ Memory can be f u rth er segm ented
in up to 1024 reco rds p e r chan n el .
Re-arm time between records - ε 5 usec + ρ r at r igger fill
ti m e . T h is allows capture of mu lti p le trigge red wave form
events at an even[ rate of ove r 200,000 events per second

and ο r ι αΙΙ acti ve c h annels . At λ reco r ds a rc time stamped ,
far c οm ραείπ g time between events .



ift
=FAST TRANSIENT DIGITIZER

ORDERI NG INFOR MATION
RT0 720Wavef οrm nigitiW

	

$23,200
Includes : 2 ίπριιt c hannels 128 κ
acquisition mem ory ; Power card
(161-0066-12). Fuses-, Instruction
Manual ς07ϋ -7294-0ν1 : Instrument
Interfacing Guide ς070-7295-00] ;
Use r Refe rence Guide
(07Π -7296-00) ; Rac k Μουπt K it.

IN S τRυΜειιτ αΡτιαΝ S
Ορι . Ο6- Four (4) acquisition
c hα nne r5 (add 2 ad diti ο nα1 fu 11
function channels)

	

+$2,5α 0
Opt . 10-512 Κ battery backed-up
acquisition mem ory

	

+55,500
ΟρL 11-1Μ ac q . ττι emο ry

	

+$6,900
Opt. 19 - Attac h a b le display
un it fo r wavefo rm viewing and
ίπst r υΜΑπ t εοπ trοΙ

	

+52,900
Op t. 25 - Add PEP 301
Instr υmmt Co n troller
WARRANTY-PI US SERV I C E OPTIONS

Μ1- 2 years + 2 cali bration s "
Μ9-2 years
Note : O p tions Μ 1 and Μ9
availa b le οηΙγ at time of ρυ r ε hαse .

INTERNATIONAL POWER PLUG
OPTIONS

Opt . Α 1 - λ5-Available

	

Η!C
See page 488 fa r d escri p tion .

*' Contact your 2 οεαΙ sa les
representative

TRIGG ERING

	

Data Throσgbpaιt-T h e interface ha rdware and
Sources -1nternα 1 fr om

	

any εhαππα l (eit h e r active y r

	

ί nstr υmen I comman d set ar e st ructured to p rovi de α h igh
inactive channels may be used ) o r Exte rnal .

	

outpu t capa b ility for logging information [ο α computer or
TriggerCoupling β lgredanee-DC, AC, o r DC

	

othe r ηιιtbοα r d memory device .
High Fr equency Rej ect .
impedance- Inte r nal same as inp u t c h annel cou p ling

	

Π l αΡLΑΥ & INS Ι RUMEN Ι CUNΙRUL
ς50 s α} ; External 50 Ω

	

Attachable Display Unit-T h e re is αει optional
d isp lay available trial pr ovides for wavefo rm viewing andTrlggeTSlopa- Positive or N egative Slope .

	

instr ument cont rol . Th is d is μ Iay cal π be remotely mounted
TriggerLevelRange β Ανουrαcy-1πte rηαΙ ±62.54

	

and moved from instrument to instrume n t by simply
of full scale input range in 0.5% steps w it h an acc u racy

	

moving th e con n ecting cable. T his offers th e instr um e n t
of ±(1 .0% of setting + 1 .0% of ίπρυt range). Exter nal

	

operato r full cantro Ι of the instru ment ρΙι ts Γ he ability to
±6.2 V programmable in 50 ιηV steps w i t h an accu r acy

	

view capt ur ed wavefo rm data. T h e waveform d ata d ί s ρΙαy
of ± (3% of set l ίng + 120 mV) .

	

provides viewing of up to 4 wavefo rms al α time w i t h
Trigger Sensitivity-

	

cursor measu r ement capab ilities and wav eform d isplay
Coup ling

	

Internal

	

External

	

ex p a nsion in b oth time and amplitude- The waveform
0C

	

expansion cap ability allows viewing, as an examp le, α f u ll
DC to 50 MHz

	

3.5%ο full scale

	

350 mV pk-pk

	

f Μ long wavefo rm o r zooming in for closer examination
50 MHz to 500 MHz 10% f u ll scale

	

1 V pk- p k

	

of d etails of inte rest . T h e d isp lay also supports α video
AC

	

har dcopycap ability of all information an d waveform data
1 ΚΗτ to 50 MHz

	

3.5% full scale

	

350 my pk- ρ k

	

on the d is p lay .
50 MHz to 500 MHz 10 % fu ll scale

	

1 V pk-pk
DC HF Raj

	

ENYI ROH nn tHTAL [0ΤΑΝΟΑΜΙ] 1 Η01RUMEHTj

0C τα 30 κΗ z

	

3.5% f υΙΙ scale

	

350 mV pk-p k

	

Tempei atrιre Raw-Operating : -10 to 55°C ;
Nono p e rating :

	

51 to 71'C .
Trigger Modes -

	

Hσmldlty--0W6 to 95% re 111f ίνΕ hum ί d ίy ςΝοπ cοπυ 8 η-
Auto

	

Α triggerwill be generated afte r	sing) Γο 55°C .a pp rox ιmately 60 msec if α valid
t rigger does not occ u r .

	

Altitude - 0ρe ratin 9' 4,750 m (15, 000 ft,) ;
Normal

	

Th e unit will wait indefinitely until

	

N4nop erafi η 9 : 15,240 m {50,0Μ It .)-
α valid t r igge r occ urs .

POWER REQUIREMENTS
Trigger Position -

	

Line Frequency -48 to 440 Hz
Pre-Tr igge r	Waveform data ca p tu r ed prior to

	

Voltage Range-Selecte d by rea r panel switch 90 to
th e trigger event . To ap proxi-

	

132 VRMS o r 180 [ο 250 VRMS .mately 100S1ο of th e reco rd length

	

Power Consumption -~ 500 W fully optioned
P ost Trigger

	

Time from t r igge r event until

	

ElectromagneticWnWtibinty-The RTD 720
acq uisition b egi n s . To ove r	g ιιalif έes unde r test lim its s p ecified in FCC P ar t 15,
30,000,000 sample intervals afte r	subpart J Class Α and VDE 0871 Class Β.
the trigger event settable in steps
of 64 points . Waveform

	

PHYSICAL CHARACTERISTICS" Οg υίs ιt ιοπ begins afte r t h e Post

	

Dimensions

	

mm

	

InTrigger Position and captu r es the
fu ll detined reco rd length .

	

Width	482 .6

	

19
Arnting - I η lofnai o r Εχ ter ΙιαΙ Α (m ing .1 rigge rs ar e ποf

	

Heig h t

	

225.25

	

8.75
recognized υη [ ίΙ t h e unit is a rmed .

	

Depth

	

635

	

25
Auto Calibration -Sets love Ι acc u racy of t rigge r ίπρυt

	

Weight

	

kg

	

III)
and aligns trigge r to reco r d ti m ing .

	

Net

	

19

	

49

COMPUTER INTERFACES
ΟΡΙΒIEEE-468.Υ - Interface is stan d ar d fo r inst rume nt
ευπ t r οΙ an d wavefo rm data transfer. M aximum Ira n Ste r
r ate ? 500Κ bytes/second . All instrument functions,
settings and op erating modes a re p r ogrammab l e. wi t h the
exception of t h e powe r switch .
Parallel Port - Α wave formι d ata ou tp ut απΙ y 16

	

bit
pa rallel port is pr ovi ded ca pable of 5Μ byte/sec (2 .5Μ
wor ds/sec) . T h is pr ovi d es TTL level out puts

	

and has
o p erating mo des to allow use with α wide range of
comp ute r s .

Warranty-T he RΤD 720 car r ίes α standard Te kt ronix
ο ne-yea r wa rr a n ty co ve r i n g Ι abor an d rep Ι acement p arts .
ΟρΙίαπ s are available for extendad war ranty coverage.



RΤD 710Α WAVEFORM DIGITIZER

	

In addition to the tr a n sient reco rd i n g modes, the RTD

" H ig h Resolution αηd Acr ιι ra r y

	

71 OA has built-in h ar dware signal ave raging capability,

" Synchronized Clock ing

	

This ρ r ον ides selectab le powers-of-two aver aging υρ to

" Long Reco rd Lengt h	16Ktimes to red uce ran dom signal no ise .

" Ex p andable Waveform Memory

	

Envelope capture mod e recor d s min ίmum and
maximum values far each data ραίπ t ove r successive

HIGH RESOLUTION , ACCURACY AND SPEED

	

acquisitions . T h is offers α powerful techni que fo r
T he RTD Γ10Α Wavefo rm Digitizer p rovi des 10 bit

	

captur i n g s pu rio u s events and fo r m onito r ing signal dr i ft .
vertical resol ution at sample rates up to 200
Megasamples p e r second (MSls) . With fo ur times the

	

INTERNAL AND EXTERNAL SAMPLE
resolution of an 8- b έt d igitize r and 60 dB of dγπαΙτύυ
ran ge, t h e βΤD 710Α p r ovi des excelle n t resol ution of fine
signal details .

T h e RTD 710Α pr ovides real-time digitizing Lip to 200
M SIs in t h e single-channel mode an d to 100 MSIs in
dual -channel mode. T h e high performance amplifie r and
attenuato r system, along with Autocal circuitry, pr ovi d es
excellent signal fid elity pr io r to conversion from analog
to digital f οτιτι . T h e input system also pr ovi d es fine
control of fu ll scale i np ut range and offset, maximizing
use of t h e 1024 available digitizing levels .

Other key features of th e ίπρυt system ar e accu rate
step τ es ponse

	

and rapid ove rdr ive recovery . Clean

	

step
respo n se is im p ortant fo r accu rate captu re of tia ιιs ι ent
e v ents . t he fast ove rd r ive reco v er y allows accu rate
reco rd ing of small events occurring near la r ge im p ulses,
such as in pu lse-echo a pp lications and derayi η q
ex p onential signals .

LONG MEMORY AND FLEXIBLE RECOR DIN G
The RTD 710Α contains 256Κ, (262,144) wo rds of

h ig h -s p eed memo ry fo r sto r i n g wavefnrm data . Memo ry
can h e allocated enti rely to one chan n el or sp lit b etween
c hanneis fo r simultaneous dual-channel digitizing .

Recor d length can be selected f rom 1024 points to the
full 262,144 in power s of two . When using sh orter
lengt h s, α co rresp ο n d έη g Ι y la rger numbe r of reco rd s a re
available . With α record lengt h of 1024 points, Lip to 128
reco rds per ch an n el are av ailable in the dual-channel
mode, o r up to 256 reco rds it one chann el is used-

DIRECT OUTPUT OF A/D DATA
Fo r ap p lications wh e r e t h e large i n te rn al memo ry of

t he RTD 71CA is not enough , an exte rnal o utput p a r t is
provi d e d . The out p ut of both Α/D conve rte r s is available
up to t he fυΙ1200 M SIs τate . Exte r nal memo ry cac h es,
such as t h e Τe k ί r οπίχ 450319504 FDCmay be ad d e d fo r
ca pt u r e Of ext remely long time win dows with h ig h
resolution . Con tact your Tektronix Sales Engineer for
f urth e r i n for mation on memory cac h e pr oducts .

OTHER RECO RDI NG MODES
Th e Auto-Advance recording mod e ta k es ad vantage of

m υΙΙίρ 1e reco rd s b y cap tu r ing new ωαν ef ο r ιτι data οπ
successive t r igge r events . In th is manner α se r ies o f

transient events can be ca p tu r e d ίπ rap i d s υ ccessi ο n αιιd
hel d for later a n alysis . Auto-Advance reco r d i n g is very
powerful for capturing α ser ies of lig h tn ing st r i kes .
mon i[οτίπ g the time-var ying output of α loser system , or
reco rding ot h e r seq u ential t ransient ph e nomena .

TRANSIENT DIGITIZER L~=

CONTROL
In a ddition to fib internal timebase settings, exte r nal

st robing of t h e AID converter system IS s ιι p ρ orted . This
pr ovides th e ability to sync h ronize sampling with exte rn al
phenomena, The RTD 710Α can be s[ r obed f r om d r. to
200 MHz . One ty p ical a p plication is CCD develo pment
whe re samp ling can be synch r onize d with t h e CCD shift
clock . Ot h e r applications a re sto r age Tried !a testing and
mu ltip lexed d ata systems .

Sam p le rate sw itc h i n g is α ιιπί g υ e featu re provi d e d to
optimize usage of waveform memor y . Wit h sam ple rate
switc h ing it is p ossible to perform fast sampling d ur ing
per iod s of inte rest and switc h to α
slowe r rate d uring q u iescent
periods, Up to .5 b rea kpoints
(sam ple rate c hanges) a re
available within α reco rd . One
ap p lication is u lt rasonics, wh e r e
dead time between impulse and
ech o events can be sam p led at α
low rate wh ile maintaining fast
samp ling over the events of
inte rest. T h is can signi f icantly
redu ce th e amou nt of data
tr ansfe rred fo r p r ocessing in
α c οm ριιΓe r.

VERSATILE TRIGGERING

FEATURES/BENEFITS
200 ΜSIs Single Channel

" 100 Μ61s Dual Channel
- 100 MHzAnalog Bandwidth
" 10 Bit Vertical Resolution
" 256Κ Word Wavelorm
Memory

" Hardware Signal Averaging
" Internal/External AID
Clocking

" Cursor Measurements of
Time, Voltage and Frequency

TYPICAL APPL ICATIONS
a Video and HDTV
" Ulfrasoηίcs, Radar, Lidar
" High Voltage Impulse
Testing

" Power Supply & Power
Conversion

" Communications and EW
" CCD Developmen t
" Semiconductor & Hybrid Test
" Α ΤΕ Systems

MODES
The RTD 710Α o f fers many

t r igge r modes to simplify the
ca ptu re of complex sign als .

	

RΤΙ) 71!14 ΡrυgΙrυιηαmαδ le 1Ύ'άνejαιητ Digitiz e r
Stan d a rd oscilloscope-li ke

	

GPIB
t r igge r ing is provided along with en h ancem ents s u c h as
LF o r HF R e j ect, Bislope triggering and α Hyste resis

	

IM-4m

trigger mode . Hyste r esis made allow s 1116 User to set an
analog qualifying le v el as w ell as α t τ igge r level,
pr oviding noise immunity and additional tr igger
selectivity-

A Video Trigger Option is available to allow the use r [ ο
tr i gge r on horizontal o r ve r tical vi d eo sync pulses . T h is
option ma k es it possible to tr igger on α s p ecifί c Ιίπ e
ειυιτιbe ι wit h in α vi d eo fi eld . Back p orch clamp is
provided .

In Compa r isυ r ι Uigge r ing mode, the. RTD 71 CA
contin u ously ac qu i r es events and compar es them # ο
τ efe rence-wavefυrr τι values . 1f an event d eviates f rom t h e
ra nge of val u es (Compare Out mo d e) o r lies enti r ely
with ίπ th em (Cοmρ a re 4 π mad e), t h e woveform is held fo r
fu rt h e r analysis .

*Th e RTD 7ΙΟΑ Digit izer complies
mith the. 1FFFStσttdσrd 488.1 and
Tekim ισ iτ Curies an d FarmαLe .



' R Ι ι TRANSIENT DIGITIZER

RTD 710Α Cursor Display on Tektron ix 620Mon ito r

ωηνεFΟRΜ ZOOM AND CURSOR
MEASUREMENTS
When used in conjunction with an optional X-Y-Z

mοπί t ο r, captu red wavef οrm s can be viewe d and
measu red in several ways. Cu r sors offer t h e capability to
measure tim e, voltage an d freq uency . T he RTD 710Α
offer s horizontal and ve r tical d isplay zoom, vertical
positioning, and hαt ίεοη t αi sc r olling fo r easy viewing of
the enti re wavefo rm o r ex pansion of sma l le r portions.
B ot h YT arid ]{Υ typ es of displays a re available .

STANDALONE OR SYSTEM DIGITIZER
The RTD 710Α is fu lly p r ogrammable via t he GP IB

ΙΕΕΕ-488 an d cοnfοrms to Ted: rοηίχ S[απdαι d Codes an d
F orm ats . It also contains several useful waveform
απαΙy9ί s rnmmands, such as Μίπ , Max,

	

and Cr oss to
increase t hr o ughput ίπ test systems .

Ha rdco p ί es of the display can be made with t he
HC100 Color NOW via the GP I B. Option 19 provides a
blank inst rument f r o n t panel- This eliminates th e R ΤD
71OA front-panel controls, re ducing p ow er consumption,
instru ment cost and susce p tibility to υ ndesi r ed op e rato r
adjustment . T h is is partic u la r l y important in test-syste m
envi ronments .

4 uicke r systeηι set-up ti m e and the convenience of
choosing fr om several previo u s instrument states is
standard an th e RTD 71 OA via non-volatile settings
sto rage . Uρ to 20 d iffer ent instrum enI states can be
sto r e d an d recalle d by eith er α front-panel push b u tton o r
u nde r com p u te r cont r ol .

Meas u r ement αc ευ racy an d prope r fυ netiaη i η g of the
RTD 71 OA a re cc n fi r med by αυΓυ-cαΙί h rαt ίοπ and self-test
proced u res . Self-test is a u tomatically p erforme d at
ροωer-on, and ran be use r-activate d du r ing ope r ation .

CHARACTERISTICS
VERTICAL
Input Channels - Τωο , single-en ded . Su p ports

	

X10
and X100 encoded pr obes fo r h i g h inp ut-voltage
applications- Simultaneous digitizing in dual-channel
mode .
Inpet 91110905 -±100 mV to ±50 V ς200 mV to 100 V
ρ - ρ7 in 28 steps .
Input Offset-±19996 of inp u t range, selectable in
eithe r p ercent o r volts. Accu racy ±1 .5% at±100% do
offset .
ΑηαlοgBandwidth -DC [ο 100 ΜΗτ , 0°C to 40" C ;
DC to 90 MHz, 40°C to 50°C . Selecta b le bandwidt h
lim iting α [
20 MHz .
AV-CoupledLower-3dBPoint -10 Η7 o r Ι ess
InputR andC-1 ΜΩ ±2%, =24pf .
1Naxlmαrn Input Voltage -250 V(dc + pea k ac) ; ac
component, 500 V ρ - ρ maximum at 1 ΚΗτ or less .

TIME BASE
Internal Clack Fregeenεlι -200 ΜΗ 7 ± 0.00196 .
Sample Rate: InfernalClack-Channel 1 Only
M o d e- 200 MS/s to 5 Sls, 66 samp Ι ing ste p s . Dual-
Channel Mode : 100 MSIs to 5 SIs, 65 samp Ι ing ste p s .
ExternalClock -Chαnne11 0 ηΙ y Mode : d o to 200
MHz, Dual-Channel Mode : dc to 100 MHz .
Sample Ante Switching -Uρ to 5 br eakpoinis with in
α reco rd .



DIGITIZING

	

PlatterInterface - Ν PG L Protocol, IEEE-488
genital Resσlιtlσn-10 B its ρ r ονέ d ρ 1424 discrete

	

interface.
levels ( δ 0 d B d ynam ic range) .

	

WαέtefαrmAnalysis Commands-Win dow,
maximum Sample Rate -Single-C hαηπ e Ι M a d e :

	

Minimum, Maximum , Base, Top, Positive C ross,
200 MS/s . Dual -Channel Mode : 100 MS/s .

	

Negative Cross, M id, Mean, Peak to P ea k .

Record Length per Channel-

	

EXTERNAL SIGNALS
Ch 1 Only M od e

	

Dual-Ch Mode

	

CRT Display - Χ , γ ,Ζ- ± 1 and t5 V ρ - p, internally
Records

	

Length

	

Reco r d s C h

	

Length Ch

	

selectable (set to ± 1 V at factoη ) .
1

	

262144

	

1

	

131072

	

Trigger Output - Ροs ίt ίνe Tru e, ΤΤ L .
2

	

131072

	

2

	

65536

	

ExternalAm Input - ΤΤL Com patible .
4

	

65536

	

4

	

32768-

	

External Clock Input - ΕCL Sig n al Level, 50 Ω
8

	

3276Β

	

8

	

16384

	

DC to 200 MHz .
16

	

16384

	

16

	

8192

	

Clock Ουοσt- ΕCL s ί g παΙ level (open em έ ffeτ

	

out ίπ t ο
32 81 92 32 4096 500) .
64

	

4096

	

64

	

2048

	

probe Calibration Output -0 to + 4 V t 1 % sq u a r e
128

	

2048

	

128

	

1024

	

wave at 1 ΚΗτ ±0.005% into 1 Μ Ω .
256

	

1024

	

-

	

-

	

Food-Thrσugh Cσηnectars -Three 50 Ω coaxial

Averaging-Selectable from 2 to 16384 ίπ α 2-4-8

	

εα lu Ι es for fr ont-to- rear signal ccηη ections .

b inary se q uence 8 Κ pe r chan n el maximum reco r d length

	

Direct ΑΙα Output -50 P i n AMΡΜΟDUι ΜΤ connecto r .
C h a n nel 1 an d ChαηπeΙ 2 d έ 9 ί t ίλed s έ g πα 1s available .

averaged .

	

Selectable fr αm 1 to 1384 ίπ α 2-4-8

	

ECL-conl patible s i g nal levels . Maximum d ata rate is 100
Enveloping -
Ε

	

sequence or ίηαηί !e .

	

Mega-words pe r second (2 ο bit word) . Contact Tek
binary Sales En ginee r for informat ίο n on mem o ry

	

cache
TRIGGERING

	

p r oducts an d interfadng i η1α rmat έ oil .
Sources - Ιπ ter πα 1 from C h 1 o r C h 2, or Exte r nal .
Tdgger Coupling -AC, AC LF Reject, DC HF

	

NV IROHMEHTAL
TemperatureRange-Operating : 0° to 5D°C ;

, DC .Reject. -30° to +70"C .
Slσpe -Positive, N egative, 3i810pe

	

Humidity-0 to 95% relative humidity
Μσdes-Au to, N o rmal, S ίπ g Ι e, Com ρα re Ιπ , Compa re

	

( ποπ cυπ d e η s ίηg) .
Out, Hyste resis .

	

Α ltitοde-0 p erating : 4,570 m (15,000 ft) man .
Ρost-Tdggαr Delay- From 0 ! α 262136 samples ίπ

	

NonoperatinT 15,240 m (50 .000 ft) man .
No rmal Μυ de, from 0 to 262128 samp les in h igh-speed
[200 M SIs] mod e .

	

POWER
Pre-Trigger Capture-Το tυΙΙ reta rd lengt h less 8

	

Line Frequenεy-48 Η2 to 440 Ητ,
samp les fa r πυ rrτιαΙ mode απ d f u ll record length less 16

	

ΡαωυrCσnsumption -350 W f u lly ορ t ίαπ ed .
samp les fa r !sig h -s peed (200 MSIs) ma d e .

	

Lirre Υoltage Range-90 VAC to 132 VAC (115 V) ;
Arming Delay- Ιη te r παί : 0, 10 ms to 1 ϋ s in α 1-2-5

	

180 VAC to 250 VAC (230 V) .
seque nce ; Exte r nal a rm ίπριι t αη reατ ραπe Ι .

	

Σlectromagαetic Compatibility-The RTD 71ΟΑ
ΤΥTrigger-Selectable system -Μ αηd ηα nsystem-Μ

	

qual έf ies under test limits sp ecifie d in FCC ΡαΙ115,
protoco l s, Selecta b le t r iggeri η g αη απ y line (1 to 1280)

	

subpart J Class Α and VOE 0871 Class Β .
with in α f έα1d (1 or 2) . TV blank ing-ieve Ι εΙαmρ (bac k
por c h) .

	

PHYSICAL CHARACTERISTICS
Dimensions

	

mm ίη
DISPLAYS
Cursor Readout-7-digit LED dis p lay for time, voltage
and f re q u ency .
Trigger Readout-6-digit LED d is p lay fo r trigge r level .
RecordLength Rαadσut-6-dig i ! LE D d isp lay fa r
r eco rd la τι gt h απd brea k p oint location .
Raαge/OffsetReadσut-4-d igit LED dis p lay fo r r αnge
and offset settings ; two dis p lays, οπ e for eac h c h annel .

COMPUTER INTERFACE
ΓΡΙΘ - ΙΕΕΕ-488 .1 interface is standar d for inst rum e nt
contr ol αηd wavefo rm d ata t ransfe r ΜαχίΜιιΜ transfe r

rate ? 250Κ bytes/sec ο n d . ΑΙΙ inst ru ment f υη ct ίαηs,
settings, απd ope rating modesa r e prog r αm ιηαb Ι e, wit h t h e
except έon οΣ t h e ροωe ε switc h .

ΤRΑΝSΙΕΝΊ , DΙG]1mm ' ι

	

ι

Wi dth	429

	

16.9
Heig h t

	

177

	

7.0
Dep th	643

	

25.3
weight >,

	

κο

	

ιΙι
N et

	

23.5

	

51 .8

ORDERING INFO RMATION
RΤΟ 710Α Waveform D ίgiti τer

	

$ΥL 900
(161-0123- Ο 0) ; Fuses ( ΒΑ & 4 Α ) :
Ιπ st r υ ctέοπ ΜαιιυαΙ (070-1204-00) ;
RTD λ 1 ΟΑ 1nstr u m υ nt Ι rι teτΓαείπg
G υέd e (070-7207-00),

I NST RUMEN T ΟΡΤΙΟΝS
Opt,05- V ideoTrigge r +:1,495
Opt.19- ΒΙαπ k Fmnt Ραπ e Ι
(Ir τ cl udes Rack Μαυπτ Assembly)

	

-$500
Ορ t .1 R - Raεk Μαυπτ P ackage

	

+;395
ΟΡτιοΝS
Opt. At- A 5-Availa b le

	

NC
See page 488 Σα r d esc r ip tlo ε t.
WARRANTY-ftUSS ERV ICE 0ΡΤΙΟΝ5

O p t. Μ 1 -2 years + 2 Gals .

	

+51,800
Ορ [. Μ9-2 years

	

+5800
Note : Ορ tίαπ s Μ 1 απ d Μ 9
available απΙγ αt tinι e of
p υ rchase .

οΡτιοΝΑι Αεεε5SοR ιε S
R ac k Μαυηt Klt-
ord er 016- ο8 α6-ο2
Serv ice Μαηυαέ
( V αΙ. 1 .) O rd er070-6398-0α

	

$rr0
(Vol . 2 .) O rd er 0706399-00

	

$60
GPI B Ca ble - 2 meters
οrdar 012-4991-00

	

$180
ΑΙ110 υt C α bte - 2 meter s
0roer 012-1117-α 0

	

"
ΒC1 ΟΟ - Colo r Plotter
ϋρ t, 01 - G P IB C αble

	

$895
*' Con tact your loca l sales
rep resentative

159



9503/9504 FASTDATA CACHE

NEW Fast Data Cache

FEATURES/BENEFITS
" L ong Record Length
- 4 Mwords Total in 9503

[1ρ to 32Mwords in 9504
" Data Rates to 100 Mwordsls,

Ουα l Channel or Interleaved
for299Mwnrds/s, Single
Channel

" 16 bit of 8 άί[ Word Width
Selectable

" SP/0 Controlled
" εCL or ΤΤε Data inputs
(25 Mwαrds1seε. TTL )

TYPICAL APPLICATIONS
" High Resolution Video and
CCD Test Systems

" "Deep Record" Ultrasonic,
Radar, and L idα r Signal
Acquisitions

" ΣWand EMC Signal Capture
" Storage Media Test Systems
" TEMPESTApplications
" Fast Data Logging α[
Complex Waveforms

GP IB "
IEEE-408

,9504

	

Fast Dαtα ί acheMemory Buffer

'The?ί500 Series υfΗά 5Γ Data Caches
romp h es uqfh the IEEE Standard
488.2and Tektronix Codes and
Formats

950319504 FAST DATA CACHE

	

Th e 9504 can be configured with additional 2
" Extremely Long Reco rd L e n gth	mega wo rd ι ne rnory ca rd s to provide α maxim um of 16
" Data rates to 1110 Mwo rdslsec

	

megawo r ds of memo ry pe r ch annel .
" fary [ ίοπαDα Memory
Very Fα sl Data Logging

	

EςL D IFFERENTIAL OR ΤΤL LEVEL INPUTS"
T h e 950319504 Fast Data Cache buffe r memories

	

The 16 d ata b it inp uts a r e selectable in g r oups of 4
p rovide significant reco r d length a u gmentation fo r h igh

	

unde r program control to eit her EC L o r TTL. Rea r panel
spee d , real time digi¬ίεe r s . T h e 9503 1 s α ηαπ eχραη d α b Ι e

	

BNC connectors allow cont rol of sta rt and trigge r of data
men ιο r y butte r configured for 2 Mwo r d s pe r ch annel o r 4

	

collectio n . Th e t rigger inp u t can also be connected to use
Mwords single channel . T h e 9504 ί 5 an expan d able

	

the highest of th e 16 bits as an info rm ation flag .
memory bu ffer th at starts w ith 4 Mwords 1 ο 1αι memor y

	

MULTIPLE RECORDS CAPABILITYan d can be inc rease d to α total of 32 Mword s .
Memory cαπ b ε d iv ided ίπt ο α use r-sp eεitied number

LONG R ECORD CAPTUR E

	

of reco rds wit h record length specified in segments of
T h ey provide t h e economical solution to you r dig itbed

	

256 words . Each reco rd may be any numbe r of 256-word
data sto rage needs for th e lagging of h i g h spee d , r eal

	

segmen ts up to th e maximum size of th e memory in t h at
time data reco rds . The 9503 an d 9504 in conjunction

	

channel . Up to fi4Κ separate reco rd s (256 word s eac h )
with t h e RTD 710ΙΑ waveform d ίgitiτe r , pr ovide t h e

	

may be sto re d p er channel in the 9504 . Multiple reco rd s
fastest real time data logging capability fo r multiple,

	

capability is s ιιρρο r[ed ίπ αΙΙ

	

operation modes except
cam p lex ωαveforms ίπ its class . t h e 4503 and 9504

	

pret r ίgger,
support the hig h speed single channel mode of the RID
71OA to capture data υρ to 200 Mwordslsecond .

The 9503 o r 9504 p rovides sto r age of long d ata

	

THE 9503 AND 9504
reco r ds obtaine d from h igh speed analog-to-digital

	

FAST DATA CACHE
conve rters . Eac h product accepts up to 16- b ίt-w i de

	

The 9503 and 9504 Fast Data Cache un its allowwor ds pl u s cloc k, at up to 100 Megawa rd s (samples) pe r	the storage of very long data st reams wh ic h havesecond . Record lengt h smay be f rom 256 wo rds to 16

	

been acq u i re d and digitized by h ig h spee d , real timemegawor ds per channel . In eit h e r p r od u ct, th e two

	

waveform d igitize rs, such as the RTD 710

	

and RTDchan n els may be concatenated into o n e long memory .

	

710Α . These system u nits are G Ρ 1S-controlled , and
FULL DIGITIZER COMPATIBILITY

	

stared data is οιι t ρυε via G P IB o r over the hig h

F υΙΙ

	

dual chαππ e Ι operation mak es it f u lly compatible

	

sped parallel p ort,

wit h the AID o u tp u ts of t h e RID 710 arid RID 71 OA

	

OPERATIONAL MODES

α 0

wavefo r ι r ι digitizers . It also acce pts data from t he RTD
710ΙΑ op e rating in t h e h ig h spee d mode [ α provide d ata
sto rage at απ effective sampling rate of 200 megawo r ds
p er secon d . T h e standa rd configuration for eithe r
p roduct pr ovides 2 megawo r ds of memory pe r channel .
T h e 9503 memor y length is fi xed at 2 megawo r ds p er
channel .

NORMAL (independent) Made
Both channels acce pt indepen d ent data streams

and t r iggers .

INTERLEAVE Mo de
Α ] Ιυω s storage of d ata from channel one memo r y

to b e initer Ιeaved with d ata from c h annel Ιωο
memo r y . S u ppo r ts t h e RID 71 OA high spee dmod e
α [ 200 Mwordlsec si n gle c h an n el . Assum es RTD
710Α c h annel one data point zero to be first in
combined recor d .

SEQUENTIA L Mode
Data is sto re d ίπ channel 1 memory until it is

full ; data storage t hen contin u es In the channel 2
memory. This mo de p rovides fo r α !1 availab l e
memory to b e conti n u o u s without any br ea k in
timing . The data in p u ts to c h annels 1 and 2 must
be i d entical .

PRETRIGGER Mode
This made co n nects the availa b le channel

memo ry

	

into α ci rcu l a r b u ffer . The πυmbετ of d ata
wo rd s to he stored al te r th e "t r igge r " is use r
selectable in 256 war d increments .



FAST THROUGHPUT CAPABILITY

The 9503 and 95{14, when used in conjunction with the
RTD 7101Α of ot her digitizers having continuous digitized
signal output capah i Ι ity, αΙΙαω the ca ptur e and storage of
la rge qu antities of signal wavetorms at ve ry rapid rates-
The char t beΙοω shows typical waveform εαρtυτe rates
(data Ιogg1ng throughput) for repτesentative record sizes
and sampling rates . ΑΤΤL level t r igge r signal is r eq ui r ed
for each record .

TYPICAL WAVEFORM ACQUISITION RATESISEC

Reco rd Max"
size

	

no. of
records

	

Inpυt Sam ple R ate
stored

	

IOU ΜΗτ

	

50 MHz

	

10 MHz
(9504)

	

(1 ο πs)

	

(20 πs)

	

(100 πs)

25-665,536

	

5380κ

	

>1 90K

	

>38κ
512

	

32,768

	

>1 90K

	

a95k

	

>1 9K

1,024

	

16,384

	

> 95κ

	

ι48κ

	

>9.5κ

2,048 8,192 >48κ >24κ >4.5κ
8,192 2,048 >

	

>6Κ 71 .2Κ

1 97-4-

	

ι , ο24

	

> εκ

	

>3κ

	

>α.6κ
'1 Each chanx ed (2Χforsingle channel mode) .

ΑΤ D̀ 710Α with 9503 14'ast Data Cache

ENVIRONMENTAL
ΤοniραrαtυrαRange -Πρerating : 0° C to 50' C-
Nonope r ating . -20° C to +600 C.
Relative Hυnridity-0 to 95%; ηoncon dens έng .

Altitude -0pe r at ίng-. 4,750 m (15000 ft) max.
Nonoper ating : 15 .240 al (50000 fl) max.

POWER
CHARACTERISTICS

	

Line Frequency - 48 to 63 Hz .

DIGITAL INPUT/OUTPUT SIGNALS

	

consumption -

Number ofChannels-

	

Two ίπάoραηdeη t Chαnne Ι s-

	

9503 : max 360W (285 Wtypical) .

Data inputs -16 pits, clock , ground; Selectab le

	

9504 : max 735W (580 Wty p ί ca1) for maximum m emory.

between ECL and TTL, in grou ps of 4 bits .

	

Battery Backup -C οnηecto r fo r battery οπ tear of

Input
Ram-

	

instrument
950&

ΕCL -

	

9503 : 4.75 to 15 Volts DC, 100 mA maximum (fused).
Up to 100ΜΗτ :
Up to 25 MHz. ΠL.

	

9504 : 4.75 to 15 V olts DC, 450,mAmaximum (fused).

Start Input -Starts

	

data capt ure in ΡrWέgger Mode;

	

PHYSICAL CHARACTERISTICS
ΠL signal into BNC.

	

9503

	

9504
TriggerηΨυt -Starts data ca ptu re in all modes exce pt

	

Dlmens ιans

	

ίπ

	

mm

	

in

	

mm
Pretrigger and marks t r igger location on data . TTL s i gnal

	

Height

	

5.25

	

133

	

10 .5

	

267
into BNC.

	

Rac k D epth

	

22.6

	

574

	

22 .6

	

574
ArmOut-TTL signal f rom BNC. ΠL low w h ile f il li ng

	

Overall Depth

	

24.5

	

622

	

24.5

	

622
data record . In hib its RTD 710ΙΑ rearmwh ile 9503/9504
record is

	

Width	19 .0

	

483

	

19.0

	

4831i[ling .
Weig h t --:

	

Ih

	

kg

	

Ih	kg
MEMORYSIZE

	

N et

	

27

	

12.3

	

38

	

17-3
9503 . 2 MW ordslc hannoI- or 4MWord5 total .
9504 : 2 MWo τdslc hαnne1 ; Expandable to 16 MWordsl
channel or 32 MWor ds total .

	

9504F01
COMPUTER INTERFACES

	

FAST DATA CACHE MEMORY
6ΡΙΒ- ΙΕΕΕ-468 .2

	

and Τ ektroniχ Codes and Fo rmats .

	

MODULE
Parallel Port -Α wavefo rm data (αυ tμυt only) 16 6 ί t

	

Twomegawo rds (4 MBytes). Adds 2 megawor ds of
pa rallel part is provided capable of 5Μ byte/sec (2,5Μ

	

additiοnai storage to one εhαππe Ι of the 9504 F ast Data
ωord slsec) . This provid es ΤΤL level outputs and alas

	

Cache unit . Ofder in pairs to extend bath channels by the
operating mod es to allow use w i t h αw ide range of

	

same amount .
computers.

FASTDATA CACHE LE=

ι ; ι . ι ι~Τ~1~ιl:~ύΙ~iΙι];~

9583

	

Fast Data Cache υπΙτ

	

$18,000
9504 Fast Data Cache Unit

	

$23,000
95041`81 Fast Data Cache
2 Megaword memory Modu le

	

$7,000

19STRUMENT OPTIONS
Opt . 1 - (8 MW total)
Adds 2 αα 9504 F01

	

413,200
Opt. 12 - (12 MW Total)
Adds4 ca 9504 F01

	

+¢26,400
Opt. 13-(1 ΕMW total)
Add se ea 9504 FO l

	

+$39,800
Opt. 14 - (20MW total)
Add s8 ea 95ο4FΠ 1

	

+$52,800
Opt, 15 - (24 MW total)
Adds 10 ea 9504 F01

	

+$66,000
Opt 15 - (28 MW total)
Add s 12 ea 9504 F01

	

+579,200
Opt. 17 - (32 MW total
Adds 14 ea 9504 F01)

	

492,400
1NTERΝΑΤ1O NALPOWER PLUG ΟΡΤΙΟΝS
Opt. Α1 - Α5 - Available NC
See page 468 fo r complete desεr i ptio rι .



l~Υ Ci ιi Ιιi ~Ζ k~ ΙΤί ι DIGITIZER SYSTEMS

FEATUR ESIBEN EFITθ
" Interactive Measurement
Software

" MS-DOS Compatible
" Flexible Waveform Graphics
" Broad Hardεaρy Support
* Automated Setup of
Instrumentation

" Mulfi-channel Wavelorm
ΑcquisiΓίσn

" rime and Frequency Domain
Analysis

" Flexible Graphing Formats
@ Interactive Operation from
Menu with UserDefined
Macros for Efficiency

"MS-DOS Platform Provides
Broad Software
Compatibility

TYPICAL APPLICATIONS
" High Energy Physiεs
" Ultrasonics, Radar, Lidαr
" High Voltage Impulse
Testing

" Power SupplyandPower
Conversion

" Communications andEW
" Video and CCD Development
Semiconductor and Hybrid
Test

ισ"ιϋ:

	

~~Ι

	

τω

ΤD23αΙ Acquisition and Analysis System

ORΒ1
ιεεε -08

'Τύe TD2301/TD1701 Series of
Ωijgitimn rπιιαη1ίeν χιίih the 1FFF
5t u ndant 488.Ι-1gΚ7and L έktταητχ
Codex and Formats

TD23D11TD13a1

	

PROCESSING
DIGITIZER SYSTEMS

	

Waveform p r ocessing ope r ations such as rnult έ pl ίca-
[ ίοπ and integ r ation fo r powe r and ene r gy meas ur ements

HIGH-PERFORMANCE DIGITIZER SYSTEMS

	

are p rovided . Oth e r functions s u c h as s u bt r action,
ΤD1301 supports the h ig h - resol u tion transient

	

difte ran Ι iati οη

	

and cross-co rrelation are also αναί lαρία ,
digitizing capabilities of the ΑΤ D Ι10Α .

	

It pr o vi des an
integrated viewing p ac kage with digitizer and moni[ ο[
enclosed in α standard instiu ment rack .

Th e TD2301 system includes α Tek tronix PEP 301
controlle r and inte r active software . This pac kage
p rovi d es waveform capt u re, processi n g, an α [Υs ί s, d i splay
and sto rage. Instru ι nent settings, measu rement
envi ronments

	

and app licat ion mac ros can also be stor ed
and recall ed as neede d .

The system softwa r e pac kage co ntai η s broad su pp o rt
fo r wav eform analysis and graphic d isplay of results . An
inte ractive mode ί s provi ded thr oug h α d i rect men u
scheme . Keyst r oke mac r os can be used to reduce many
ope rations to α single men u selection, Collections of
macros can be store d an d recalled as needed to suit th e
meaS U re ιη ant pro b lems of han d . E ac h macrα is assigned

	

Υαηά Ι on Dual-Axis ]'iot
α use r -pro v ided descr iptio n to faci λ itate selection .

T h e Tektr onix PEP 301 contr oller provides excellent
p r ocessing p ow e r fo r waveform analysis and high q uality
g r a ph ics . T h is h igh- performance MS-DOS comp atib l e
ρΙatform provides su pp o r t fo r data collection and
analysis, repo rt generation, database management, and
communications with oth e r computing resou rces .

AcaUISITION
Wavefo rm data can be acquired from one o r several

R ΤD 710 Α digitizer s . Probes and t ransducers a re di r ectly
su p porte d with scaling an d unit corr ection for proper data
representation .

DiskHead Wa τιeform

Υι ριι,
ιωι yιι

	

ρΡΜ+
.Ρ 7W

... ,.

	

.

	

,~..., ., . zzz

- σ ~ τ . ινι



ANALYSIS
Ana Ιys ί 3 of t ransient

	

and pe r io d ic waveforms is
supported thrου gIn r ουΙίπes t hat extract α la rge numbe r of
ti m e and am plitu d e pa ramete rs . Timing measu rem ents
can be made on one or seve ral wavefarr τλs with flexible
control ove r event determination. An FFT magnit u d e an d
phase function pr ovi des fr equency domain information
wit h α numbe r of scaling and d isplay options .

ισσ . σ
σσ .Φ
W.W
m.W
-m-W

ω ιιy.στιω α ιεΥ.τα, ι ιι
αε

	

ωωσσ , σ . σ, .~

	

+,~ ω

σ . Φσ

FF7Magnitude Display

εωαυ.-n τr ηυη

TIM -σ ασει"ι rα rσι. ο τι-νy
rvwm Μ V-ιι

	

ω ω . 11%
ο

ω . ω
i0 W
m :φ

4- τ . 6" τι .

α. ,*:.ι: [1.σ .. .,

	

T- ~ .
~

	

mιω

	

ι rt α ]] α
b. ιηγ-g ιι..

	

ωι - ιη π.ι

ra.rt ι.~ σm υ.r mvreκ. . . ιι~. τ
τι- σ: σ .επω

Time A-B on Video Signal

572,7κν

381 .7ΚV

190 .6ΚΥ

-375 . El

	

v-

DIGITIZER SYSTEMS LFINTIUMMI

5l rτι ul mted Η , Υ. Inpu λ se [1 .2us - 5Ου9)
03ι 2οιαs 06 :4 9 ι 13

	

31 92 Qts .
783,7Κν

Typical Display of Transient Events

σ α

	

2οι.m

	

4 DUB

	

seu=

Echo Event
10ι 31 ι 88 00 :05 :15

	

872 Pte .

34μc

	

35υε

	

38~

	

37uc

[Front 5 ιrf α ce, 1121, Ριε y τ g ιαη]

DISPLAY

	

ORDERING INFORMATIONHigh-performance display capabilities of the ΡΕΡ 301
cont r o ll e r ar e well s upp o rte d wit h many flexi b le g ra p hing

	

702301 Wavefo rm Acquisition
fo rmats . The use r can select single or m u lti p le wa vefo rm	an d Analysis system	$34,900
displays and g r ap h s wit h α variety of axis styles .

	

Monitor'
ΗrΠ τ 1 υΑ; Χ 20

vnit v ; PEP 301 Controlle r;
Ha r dco py su p port for α large num b e r ο # ou tp u t devices is

	

1 r ιteractive so Ιτωαη) (,945ον1 ο ) .
provided-

	

Ca bles ; Mou nting Hard wa r e ;
Accessories and Cabinet .

STORAG E & RECALL

	

ΤΟ13Ο 1 Waveform Acq uisition
and Viewing Paεkage

	

$24,500
Waveform d ata, ί n st rumen[ sett ί ngs, meas υ r em en ί

	

ι ncl ud es : Rτο 11 OA : 620
envi ronment info rmation and use r mac r os can all be

	

Monito r : Cables . Mo u nting
sto r ed and recalled f r om files . This re d uces th e time i f

	

H a rdware ; Accessories and
ta kes to set up t he system and make accu r ate, repeatable

	

Cabinet.
δ 45 Ο 010 Interactive

Measurements .

	

Measurem0nt Softw are

	

$1,495
Inclu d es: I n teractive Software

MEASUREMENT SOLUTIONS

	

on 5-1X Flop p y Dis k ;
Duε um entation ;F unetion KeyT h e ΤΠ2301 system provi d es α sol u t i o n to many

	

ονe dα s-
measurem ent problems in resea r c h and dev elopment
αμρΙέcα t ίοπ s. Flexib l e, efficient software an d MS-005

	

ιΝ SτRυΜειιτ OPTIONS
O pt .10- Ο e1eτ e εα bl πeτ

	

4750
comp ati b ility p rovi de s u pport fo r today's needs as well as

	

Opt, 2D - Οαι et8 Ρτο τ1αΑ
futu re req u i rements .

	

Front Pan el (Blank Panel)

	

4500
Opt- 05-Add ΗΤο τ 1 οΑ τν
T r igge r

	

41,495
Opt . 1H-Add HC100
Plotter (120 V )

	

+$ Θ 90
Opt, 2H- A dd Η C ΣΟ 0
Plotter (240V)

	

+:990

INTERNATIONAL POW ER PLUG
OPTIONS

Opt . Α1 - Α5 - Available

	

Hi
See page 488 fa r d esc riαt έν n .

RELATED SOFTWAR E
SPID Signal Processing and
Display Li br a ry -	$995
O r de r S3 FG130

163



go 6-GHz TRANSIENT-DIGITIZING OSCILLOSCOPE

Transient-Digitizing
Oscilloscope

0-ρs Rise Time
I-Bit (2048-Point) Vertical
'esolutio n
-Bit (512-Point) ΙΙοrlταη tα1
αsα 1υΓίοη

" 5σ -ρsIDivFastest Sweep
" 5- V Full-Scale Sensitivity
" Fully Programmable Via
GPIB

" Internal Μοmοη that Saves
75 to 37 Wave lorms

" Built-in Wavelαrm-
Parameter Measurements

" Sinusoidal Sweep (Rσssί)
Input Cαpαbllίty Up To 3 GNr

164

GPI B
IEEE-α00

`With minor exceptions, the 7250
complies with 7FFF Sinndard 48R. I-
1987and ωίϋε 7Mrvnix Standard
Codes a n d Formats.

fi-GHz Transient-Digilizi ιag Osci lloscope

7250 fi-GHZ TRANSIENT DIGITIZING

	

Nigh-Power Laser Research
OSCILLOSCO PE

	

Π transient dig iti τ ing osci Ι loscο pe is the i d ea l

T he 7250 Transient-Dig i f i τ ing Oscilloscope έs απ

	

instrument fa r ca p turing t r ansient elect rical ph e nomen a In
inst ru ment t hat can acquire fast single-shot or r epetitive

	

lase r resea rch as well . The. 7250 can capture and digitize
signals and display t hem digital l y . It is designed

	

th is data and, because t h e instrument is fully p rogram-
s p ecif ically to c αρίυι e and reco rd very h έ g h -freq uency,

	

enable arid GP I B compati b le, t h e d ata can be fed di rectly
fast r ί se-time, single s hat pu lses . T he ίη si fυητ eη1

	

to α

	

computer fo r fast anal ys έ s afte r eac h laser s h at.
p rovi d es α do to 6 GΗτ (3 d8) bandw idth, 50-ps rise
time, an d is fully prag r ammble via an IEEE standard 488

	

CHARACTERISTICSi r ι te r face.

τRΑΝSιΕΝτ DIGITIZING LETS YOU VIEW
AN D DIGITIZE SINGLE-SHOT EVENTS OR
ΝΟΝRΕΡΕΤΙΤΙVΕ WAVEFΠRMS
Th e Καπ conversion used in t he 7250 lets you do all

t h is at ve r y h ig h fr eq u encies and fast r ise times,
someth ing most

	

digitizing oscilloscopes cannot do.
Waveform s a re ρ recessed for d έ sρΙαy on α raster scan
type m οηέlm .

Ot h e r ma j o r feat u res of th e 7250 a re menu - dr iven
operation and on-screen cursors for ease of o pe ration .
Fast set up, immediate feedbac k with th e built-in monitor,
απ d ί nte r active co nt r o Ι s also ca ntr ίρ ute to ope rating ease .

S p lit-screen o peration lets you compare α sto red
waveform ωίth α n ewly acq u ire d waveform of display two
acquisitions on the sam e screen simultaneo u sly . T he
α b ίΙίί yt ο measu re έmportantwavcfαrm paramete rs is
b ιι ilt-in . Also, ί lia Instrument is designed to rigor ous
stan dards Ιοι modu la r ity, easy repair,

	

and ruggedness .
1t is b υί 1t 10 mai n tain its performance in a d ve rse envi ron-
ments .

APPLICATIONS
P article P hysics Resea rch

The challenge In t h is ty pe of resea rch is the recording
of non repelitive, h ig h - νολ lα ge, fast-rise, narrow p ulses .
T h e 7250 was bu ilt specifically fo r th ese kinds of
ιτιeα s υ ieme ηts and handles them w ith ease . T h ese types
of signals cannot be measu re d an most

	

digitizers or
dig ί tal-storage ν sci ΙΙoscopes because of the h ig h
f r e quencies and fast t ransition times involved .

VERTICA L
Bandwidth -DC to 6 GΗτ ς3 dl3 },
Rim Time - 50 p s ±5 ρs.
Sensitivity-5 V ±15%, fu ΙΙ scale .
Ιηρυt Ιηιρedαηcα -50Ω ±2 Ω.
Input ΥSWR -1 ess t h an 1 .5 (dC to 2 G Hz), less than
2.5(2.5to7G Hz) .
Loopthrough Transmission-Line Lass -
2 dB (0 to 5 GΝτ ) .
Μaximum Input Vοltage -2 kV (1-μs d υ r α t ίαη ),
VerticalPosition--0 to 100% ίη 1 % steps.

HORIZONTAL
Sweep Bates-1 μs to 50 ρ 5/d iv,14 ra n ges in α
1-2-5 Se q uence .
Sweep Accuracy -2% ove r center 8 d ίνί s ίαπ 5 .
Sweep Liαearity-1 .5% of full scale on cente r
8 divisions . No worse th an 0 .15 d ivisio n in any one
division ,

TR IGGER ING
Source- Exte r nal triggering an 1y. Re ριιί res α
μ r et r έgge r signal with α ti m e dur ation of 54 π5,±1 time/
di ν setting . Ορt ίαηαΙ delay ΙΊπΡ provi d es ί rigger ρ i ο kaff.
Coupling -d i r ect .
Trigger Level - Ρ rag rammab Ι e 10 mV to 10 V ίπ ιωο
ranges .
Modes -Normal : pulse d u ration g reate r than 10 π s ;
Fast : p u lse d uration g reater than 400 ps and less than
20 π s .
Inpu t Inφedance - 50 Ω t5% .
Maximum Input-250 mW, 500 V p ea k-t ο-peak at 10
duration .
Jitter-100 ps o r less (pea k -to-pea k) .
Delay Drift-±500 ρ s, over t h e period of 10 mίη utes to
1 ho ιι r o f 50 ρ s/div

	

and 100- πs Sweep d αΙαγ.
Sweep Delay - Minimum delay 50 ns +2 ns . A d j ust-
a b le in 5 ranges : 50 to 100 π5 (50-ps resolution), 100 to
150 ns (100 ps resolution), 150 to 500 ns (500 μ s
resolution), 500 πs to 1 ρε (1 π s resol u tion), and 1 to
5 [IS (5 ns resolution) .

DIGITIZ ER
Reselιrtion-11 b ί ts vertical, 9 h its hof Ι zontal (2048
ve rtical poi n ts, 512 horizontal points) .
Μοηση -Internal memo ry to save 15 wavefo rm acqu i-
sitio ns (31 acq u isition s wit h optio n al extended memory)
ωί t h five-year battery backup . Can αΙ sο save 4 Ira ηΙ - ραπ e Ι
set u ps .



WAVEFORM PROCESSING
Target Defect Correction -Co r rects fo r defects in
the reading-tub e image ta rget .
Filtering- Redun d ant Υ values a r e s up p ressed and
missing Υ values a re created ( ίπ ter ροΙαt ίοη ) .
Smoothing- Mathematical smooth ing ορ er αt ίοπ based
on ave raging ove r adj acent p oints.

ACQUISITION MODES
Single Shot-Acq u i r es and d isplays α waveform one
time .
Cantinuous-Contin υου 5 Ιyacg υ i r es and d is ρΙays
waveto rms .
Burst-Acquires απ d sto res sever al wavef0 r ms 1 η su c
οessive memory b lock s . N umbe r of ac qu isitions is set by
t he use r up to the maximum memory locations .
άverage -Acqu ires απ d aver ages α In υmher of
wavefo rm ac q uisitions, t h en disp lays t h e ave r aged
wavefo rm . Number of averages is set by the user, 256
maximum .
Envelope -Ac q ui res α n υmber of wavetorms set by the
u se r , 256 ιιταχίm υιη . Afte r the last ac q uisition, th e
e nvelo p e is update d , and the wavefo rm is d is p laye d .
Defects Carmtlon -Acqu i res α waveform α n υmbe[
of ti ιτιes set by the User- Α table of fa u lts fr om t h e
waveform is updated in memory fo r	subtraction f rom

	

any
sto r ed wavefo rm .
Electrical Ιοm- ΑΙΙοω 5 acg υί sitiαη of an elect r ical
baseline .

WAVEFORM MEASUREMENT
Srαticules - F ull sc r een π r border an Ιγ .
Cursors- Τωπ ve rtical cu r so r s w it h CRT readou t of χ
and y coor dinate5 of

	

cursor

	

and waveform crossing pa ίηΙ ,
plus delta time and voltage between c urso rs .
Magnifier-C rass-hai r type c ur sors far setting d isplay
window to b e magn ified . P rovi d es up to 16 ti m es
IT l α g ιιίέίcαt έοπ

	

both ver t ί (αΙΙ y and ho ri τonta ΙΙ y.
Αυtοηrαtίε MeasuremΕot - Μ inlmax, peak -to- pea k ,
average value, RM5 value, rise timegall time, pulse
widt h, delay time, d elta time .

INPUTS/OUTPUTS
Signal Input, Signal Output - Ν-type Connectors
βΡΙΒ - F ο r use wi th co nt ro ΙΙ er .
Control Video -8ΝC conneαtor .
Trigger Input - ΒΝC c υ nnec[ ο r .
RS-232-C- P lotter αυ [ ρυ [ on Ιγ.
Video Monitor-CC ΙR out ριι t απd sync ίπρυt .
External Sweep Input - ΑΙΙαωs use of si ηusai d al
( R ossi) swee p to 3 GΗτ .

6-GΗz TRANSIENT-DIGITIZING OSCILLOSCOPE SM

OPT . 01 EXTERNAL DELAY LI NE
Bandwidth -? 4 .5 GHz .

Attenuation -4 .5 dB +0 .5 dB .
Delay-55 r ιs±2 π s .
Rise Time - 575 ps .
Maximum Input Voltage - 5 V dc .
Maximum Ρυl" input -60 V.
input Impedance -50 Sa±5% .
lnpupDu tpσ t Connectars -Ν ty pe .
Trigger Pickoff- Αt[eπυαt ίοη , 20 dB ±1 dΒ ; rise time,
300 p s ; connector, ΗΝC .

EN VI RO NMENTAL
Temperature -Ope rating : OQC to 40'C .
Nono per ating : -10°C to 70°C .
Altitude-Operati ng : 3,048 m (10,000ff) .
Nano p erating: 12,192 m (40,000 ft) .
Humidify - ϋ p e r ating : 90% at 400C .

POWER REQUIREMENTS
Line Vo ltage-115 V ±10%, 220 V±10% .
Lure Fregυency- 50 to 60 Ητ ±4% .
Power Consumption -200 W.

PHYSICAL CHARACTERISTICS
D imensions mm in
Wid th	483

	

19.0
Height

	

222

	

8.7
Depth

	

915

	

36.0
Weight

	

kg

	

Ib
Net

	

60

	

132.3
Shipping

	

110

	

242

rιτ~~rτι1π~ι~,~t~Ι~η:σαι~α~ΙC~

'ORDERING INFORMATION
7250 β-G Ηε Τrαπ,, ίeπ1-
Digiti τ ing ΟsείΙΙυs ευμe

	

$194.00
Includes : ope r ators manual
(070-6401-Ω 1) ; service
raf6renca manual
(070-7133-00) .

ιω s τ RυΜειιτ OPTIONS
OPL 01 - Εχ te rπαΙ delay Ιίπο

	

+$12,500
Opt Σο -Exten de d in οηοη

	

+$2,400
Opt 10 -fast Acquisition

	

+S4.995
INTERKATIONAL POWER

PLUG OPTIONS
Opt . Α1 - universal Eura,
220 ν. 50 Hz

	

NC
Opt, ΑΣ - UK 24υ ν , 50 Hz

	

Nc
Opt . Α5 - 5wί tτerland 220 ν ,
50 Ητ

	

HC
ACC ESSO R I ES

HC01-4 χ 5 in . Video Co p ier

	

$1,300
HC02-8 χ 10 in . V id eo Copier

	

$1,710
RECOMMENDED SOFTWARE

56ο p age 488 .



999ZWUM ULTRA HIGH SPEED TRANSIENT DIGITIZERS

FEATURES/BENEFITS
" Transient Event Capture of
2011 GSIs

" High Analog Bandwidth
- 4.5 GHz with SCD5000
-1 GHz with SCD1000

" Time Resolution to 5psecl
Point

" Record Lengths from 256 to
1024 Points

"Self-Calibration forHighest
Accuracy

" Optional Vetachable Touch .
Screen Front Panel with
Cursors

SCD1000 Wαvefar rn Digi tize r w ith opliunalfrunt panel

GΡΙΒ
IEEE-428_J

166

scο + αοο = π ιυια r

'Th e SCD50001SCD1000 Series of
Digitizers compli es with the IEEE
Staκdαrd488.1 and Tektronix Codes
and Form ats

SCD50100/SCD1000 TRANSIENT

	

SYSTEM SUPPO RT
DI GITIZER S

	

τ he SCD5000 and SCD1000 a re designe d fo r system
" U ltra H igh Bandwidth Transient Capture

	

use with α fast GP I8 inte r face and comman d s to mak e
" Ext remely Fine Time Resolution

	

data acqu isition flexible and fast . With 16 wavefo rm
" Detac h able To u ch-Screen Front Panel with Cursors

	

storage. locations, multiple t r igge r events can be sto red
into sepa rate sto r age Ιοcations . Εαεh r eco rd is time

	

andN IGH PERFORMANCE DIGITIZERS

	

d ate s[ αηημed fo r late r cumpar isοn.
Th e NEW SCD5000with 4 .5 GHz anal υ g bandwi d th

	

I NTERFACING TO THE OUTSIDE WORLDarid S01000with 1 GHz bandwi d t h are α family of hig h
bandw id th , fast samp le rate d έ giti τer s fo r accur ate captu re

	

Th e SCD5000 is α d irect access digitizer w ith 50 Ω
of t ransient pico secon d Information.

	

impedance . T h e SCD1000 has two input pat h s to th e
conver ter . ch annels R o r 8 . The user can select to digitize

CAPTUR I NG THE ELUSIVE SIGNAL

	

channel Α o r c han n eί 8 o r t h e ad d ition of signals Α+Β .
With time windows f r om 5 nsec to 100 μsec, the

	

The add mo d e allows fo r tim e-tieing signals from
SCD5000 arid SCD λ000 provi de d etailed time resol u tion

	

multi p le units or refe renci n g event tim ing to anothe r event
fo r th e e vent of i nterest . T h e waveform reco r d length is

	

by algebraically a d ding the two sig n al inputs . Th e
selectable among 256, 512, or 1024 d ata poin f s . T h e

	

external [rigger input offe r s α b andwidt h of 1 .0 GΗτ,
SCD5000

	

uses di rect access ωί[h an ίηιρυ t

	

range of 5

	

a d ju sta b le level selectable slope and 50 Q input imped -
vol[s . Th e SCID1000 p r ovi des quality con d itio n ing of th e

	

απ ce . Α VGA com pati b le video out pu t port allows
inp u t sig nal with 100 mV [ο 10 V fu ll scale ranges , DC

	

viewing waveform data on α large r mon itor or monitoring
offset and DC and AC input co up ling .

	

several u n its f r om α single location .

T h e SCD5000 has 9 bits and t he SC Π 1000 has 11 bits
of veιtical resolution after ce n troi d processing . Raw
ta r get data is also available for viewing or t ransfe r fo r
use r d efined p r ocessi n g .

OPTIONS EXPAN D CAPAB I LITY
Th e optional detachable front panel uses α to u c h

sc reen and α p arameter e ntry knob for easy waveform
viewing, instrument control and local curso r measure-
ments . It can be u sed by t h e GΡ1 Β cont r olle r [ ο d isp lay
o p e r ator p rom p ts an d ίη d icate c h οί ces . Service

	

contract
options extend the wa rranty of t h e SCD5000 a n d
SCD1000 and pr ovi d e schedu led calibrations .

SCO5000 CHARACTER ISTICS
VERTICAL
Input Range -±2.5 ν d i rect access .
Analog Bandwidth -DC couple d ; DC to
4 .5 GH2 (,, 80 psec r isetinre)
Inpu t Inφedance -DC coup le d ; 50 L2-
Maximum Input Voltage -5V 8MS 0 .5 W o r 0 .25
W-s . Ρυ !ses not excee d i n g 25 V pea k .
VSi1+R -s 1 .5 9 s 3 .5 GΗτ

HORIZONTAL
Time per Point -5 ρ sΙροέπt (200 GSIs) ζ 5 π s ti m e

ωίπdοω with 1024 ροίη t rcc οrd Ι ength j to 400 nslpoi η 1
(2 .5 Μ SIs) ζ100 μs ti m e w indow with 256 ροίπt reco rd
lengt h ] .
Time Windows -5 π s to 100 μs in α 1, 2, 5 sequence
of 14 steps .

DIGITIZ I NG
Vertfεol Resolution - θ bits {512 d isc rete levels} .
RecordLength -256, 512 or 1024 wavefo rm
data points.

Self-Calfrotian --Internal signal standards for
increased time and amplitude acu racy .
Multiple Records -16 waveform Ι ocati0ns .
time 5tanφing - time and d ate stor ed wit h each
reco rd .



ULTRA HIGH SPEED TRANSIENTDIGITIZERS

	

Ι ι ι

	

ι ι Ι ι

TR IGGER ING

	

SIGNAL CONNECTIONS
Sources - E xte r nal an αΙοg, GΡΙΒ

	

command

	

and manual

	

Chaη Α Input, and Εχfαrηα1 Trigger
t r igge r key with d etachable f ront panel (optio n al) .

	

1η Connectors -Type Ν cοnnecto rs on f ront pa πe Ι .
Trigger Level Range - External analog ; ± 1 .25 V in
10 mV steps.

	

is coincideN with sta r t of sweep-

g-r: - . _ .rs 1~
4:έ

Humidity- Meets M il-Τ-28800 ΓΤ
ty pe ΙΙΙ , Class 5, Up to 95% relative
humidity, (Non-Condensing) .

'12 :,X, : ίΟ

	

ι,, , Altitude - Exceeds Mil-T-.1
'

	

288000 type 111 Class 5, .
0pe rat Ιng : 4,250 πι ζ15,000 Ι t .1

. .. .... . . . . .- . . . . .. .- . . . .- . . .-. . . . ., . .--- ._-_--- .1i mαχΙmυm.
Non-operating , 15,240 m {50,000

Ϊόιε cΝ Screen 1'roχt Ranel with Ϊωα 6Vaνeforms Displayed

	

ft .] maximum.
Electrsmagnetiε Compatibility - FCC, VIE, an d

Tdgger Sensitivity (Sine wave) -

	

Mil-Std-46113/462 .
Exte rnal input :

	

50 mV, 20 kHz to 50 MHz

	

POWER154 mV, 50 MHz to 500 MHz

	

Line Frequency -Ope ra τ i οn αΙ from 48 Hz to 440 Ητ .350 mV ; 500 ΜΗ7 to f GΝτ
wer Gonsumlptien

	

250W maximum ful lyPo

	

_ε

4'- ε -f,iFj.

Gate Out -5ingle ΒΝC connecto r on bac k pane 1, output

Video Out -TTL VGA comιραlibIe
vi deo signal output on back panel .
Cal Out -13NC on back panel

ENVIRONMENTAL
(STANDARD INSTRUMENT)
TemporaluraRange - M eets
Mil-Τ-28800D type III, Class 5.
Oper ating : - 0"C to + 50'C .
Non-operating : - 55°C to + 75°C .

Trigger 59η5ίtίνiηι Ρυ!s&- Μ 1 πΊ n1υΜ of 500 ps HAD

	

optioned .
(half amplitude du ration) pulse, 150 mV .

	

Line Voltage βαηge-9ϋ to 132 V RM5 (115 V) ; 180
Coupling - E xternal ; ΑC

	

only

	

to 250 V ΗΜ5 (230 V) .

Slope -Posi Ιί ve or Negative

	

PHYSICAL CHARACTERISTICS

COMPUTER INTERFACE

	

Dimensία ns

	

MM

	

In

GPIB - ΙΕΕΕ-488 .1 1nterface 1s stan dar d fa r inst rument

	

W idt h	482.6

	

19
control, an d wave form data t ran sfe r . Maxi mum t ranste r

	

Heig ht

	

17788

	

τ
rate ? 500Κ byteslsecοnd . ΑΙΙ in st rument fυncti οns,

	

De p t h	762

	

30
settings,

	

and operating mo d es a re p rogrammable, with

	

Weight χ

	

kg

	

lb
t he excep tion of the power switch .

	

Net

	

24.5

	

54
System Throughput Cemrι ronds- Examples i πc Ι ude :
" Advance data ί r ιΙο πιυΙt ίρΙ e waveform Ι ocatiοη s υρ to

161,

	

SCO1000 CHARACTERISTICS
" NRepeatmakes user sp ecifie d single sh ot ac gυ isitiοns

an d automatically transfer to controller .

	

VERTICAL
α Calibrate comm and for increased acc u racy

	

InputRange -100 mV to 10 V fu ll scale inp ut in α
" όα1α Countallows p artial wavefo rm t ransfers

	

1, 2, 5 sequence (7 steps)-

DETACHABLE FRONT PANEL

	

InputOC Offset range-±2.5 times ίηρυΙ range (peak

Menu Functions - I ηst r υmen I settings

	

and ope rating

	

to peak)-

modes a re programmablep rog rammable fromf rom the front p anel-

	

Input DC OHset resolution -0.05 times input range
Local Neasurements-Volts, AVO Ι ts, Τί me, AT έme,

	

ζ101 steps] .

and 1fATime on one wa veform or between up to fo u r

	

Analog Bandwidth C-DCco co u pled ; ~C to 1- Π GΝτ
wavefo rms .

	

[ε 350 ρs r isetίme}, AC

	

10ϋ kHz to f .0 GΗτ .
Operator Interface Features-Ab ility to d is p lay

	

Input Impedance-0C coup led ; 50 sα , AC cοιιρΙed ;
ope rato r promp ts . Two use r-def ίnαbΙe touch scree ιι keys

	

5ϋ Ω ί r ι series with 2.2 ed , Power

	

signal

	

off;
far allowing operator to control program flow f rom the

	

provides α

	

input

	

Κί mImpedance to

	

signai input arιd
SCD1000 front panel . Operator prompts can be w r itte n to

	

grounds the

	

amamplifier .
the waveform a rea using ASCII an d special cha racte rs.

TYPICAL APPLICATIONS
Impulse Phenomena
ΣΜΡ and Radiation Testing
Analysis ofFast PulsedEvents
Laser Induced Phenomena
NighEnergy Physics
Nuclear Effects
Lig htning Research

"Ultra High Speed
Nigh Energy Pulsed
Power Sources

5e rniconductorlHybrid
Characterization
Communications

" Pulse Echo Events
RADAP & LIDAR
Nigh Frequency [Iltrasoniεs



ΜΙRΙΙΙΣΙ1ΙFJ6[Ι Till ULTRA HIGH SPEED TRANSIENTDIGITIZERS

OR DER ING IN FORMATION

SCD5000 WaVelvff τl D ί gί tiτer	"'
1nc Ιυ des :

	

Standard οοπΣίρυ ration
ω it h ου t detac h able f ro nt pane 1 ;
ΡοωΑ r cord (116 1 -0 1 23-00) ;
1nstru ction Manual ; Instrument
Ι nterfacing Gui de ; Rac k mount
ha rd wa re; απ d sp are fu ses .
SCO1009 Waverorm 1)igitiτer
Ι nc Ι Lj d es : Stan d ard εοπ fίg ν ratio π
witho u t detachable Ifont ραπ e Ι ;
P owe r co rd (161-0123-00) ;
1nstr u ction Manual ; Instru ment
lnterfacίng Guide ; R αε km οιιπτ
hαrd ωαρε; and sp ar e [uses .

OPTIONS
Opt. It-Add detac hable touc h -
screen front panel
Opt. 25 -Add ΡΕΡ 301 G P I B
Ιnstr u ment Go ntr olieτ
Opt. 1E - (501000 οπιy)
Type Ιλ p rob e interface
Opt. 2 ε -sΜΑ Input Connecto rs

I NTE R N ATIONA L POWER PLUG
OPTIONS

Opt λ1 - Α 5 Powe r Co rd Available HC
See page 488 for description .
WARRANTY-PLUS SER VICE OPTIONS

Opt . Μ1-2 yea r s p l u s 2 cats
Opt . Μ9 - 2 yea rs
Note : Options M1 and M9
avai lable only at ti m e of purchase.

OPTIONAL ACC ESSOR 1 Ε5
SCD10D1ι - Serv lee Manual.
O r d e r 070-7316-00
GPIR Cab It -2 meters .
0 r de r 012-0991-00

	

$1 δο
sΜΑ ύυ ΘΝC Adapter -
O rde r α15-101 Β- ο0

	

S~
*' Co n tact your local sales

representative

Maximum Input Voitaga-5 V RMS (0 .5 W) o r 0 .25

	

COMPUTER INTERFAC E

W-sec . Pulses not exceeding 25 V peak. Input circu it

	

GPIN - IEEE-488 .1 I Πte rface is standa rd for inst rument
Ιι ( οΓec[ ίοπ of αιτιμΙ d ί e r and atten u ators ar e p r ovide d .

	

cont r ol and wavefo rm data transfer . Maximum t ransfer
Delay Live - Permits viewing of p ret r igge r α [ fas[ef

	

rate ? 500Κ b ytes/secon d . All instrument functions,

swee p sp eeds,

	

settings, and o p erating modes are prog rammable, wit h
t h e exception οt the power switc h .

HORIZONTAL

	

System throughput commands - Examples of
rime per Point -5 ps/ ρπίπt (200 GS/s) (5 π 5 lime

	

commands inclu d e,
window with 1024 ροίηt recor d length ) to 400 η 5/ ροίπί

	

" Advance d ata into mu lti p l e wavefo rm locations (up !ο
(2 .5 M S/s) {1 ζ}0 μs [i ιne window wit h 256 point recor d	16) .
length ),

	

" NRepeatma k es ιι ser s p ecified single sh ot acquisi! ίαπ s
Time Windows -5 ns to 190 μs in α 1, 2, 5 se q uence

	

and automatically t ra nsfer to controller ,
of 14 steps .

	

" Calibratecommand fo r inc reased accur acy
" Data Count αΙΙοω s partial waveform t ransfe rsTime Window with Respect to Trigger-0% to

500% of tim e window with 0.06% resolution .

	

D ETACHABLE FRONT PANEL

DIGITIZING

	

Menu Functions - Α 11 iηstr ιlment settings and
operating mo d es a re programmab le f rom the f ro n t panel .

Vertical
Minimum 195 μV per

Resolution - 9
point

bits
using

(512
most s

disc rete
rete

levels) .
input

	

Local Measurements -Vo Its, ΑV ο Its, lime, ΑΙ ime,
and 1/ΑΤ i me οη one wavefo rm o r betwee n υρ to tw o

range (100 mV / 9 bits),

	

wavefo rms .
Record Length - 256, 512 of 1024 waveform data

	

Operator Interface Features -Ability to d is p lay
points-

	

oper ator prompts . Two use r - d efi η a h Ι e touc h screen k eys
Self-Calίbration - Ιπ [ αm α 1 signal standa rds for

	

for allowing o p erator to control ρ rog τam flow f rom the
increase d tim e and am pl i tude accuracy .

	

SCD1000 f r ont panel . Ωρ erator prom p ts 0αΠ be writtαΠ to
Multiple iecerds -15 waveform locations .

	

the wavefo rm a rea u si n g ASCI I and special cha racte rs .
Time Stamping - Τί me and date sto r ed ωί t h eac h

	

SIGNAL CONNECTIONS
reco rd .

	

Chan Α and Char+ Β Inputs, andExternal Trigger

TRIGGERING

	

In connectors -Type Ν connectors on f r o n t panel .
Sources -C hannel Α or Β input, external analog, G ΡΙΒ

	

Gate Out-Single 8ΝC con necto r οπ

	

back pa πe Ι , o u tp u t
command and manual tr igger k ey with d etac hable fr o nt

	

is coincident wit h start of sweep-
panel (o p tional) .

	

Video Out -TTL VGA comp ati bl e video sig n al α u tput on
Trίgger Level Range - Ιntem ά 1 :±125% of inp ut

	

back panel,
range in 1 % ste p s . Exte r nal Analog : ±1 .25 V in 10 mV

	

Cal Out - ΒΝ C οη rear pa ηe] .
ste ps .

	

ENVIRONMENTAL (STANDARD INSTRUMENT)
Trigger Sensitivity (Sine wave) -

	

Temperature Range - Meets Μ i Ι -Τ-28800D type 1 11,
h-A& Β inptι ts

	

0.05 χ range, D

	

to 250

	

τ

	

Class 5 . Operating : - 0°C to + 40°C .
0 .15 χ range, 250 MHz to 1 GHz

	

Noηορerα t ίπ g : - 55"C to +75°C .
Exte r nal in put ;

	

50 mV, 20 ΚΝτ [ ο 50 MHz

	

Humidity- M eets M iI- Τ-28800D type ΙΙΙ , Class 5, Up
150mV , 50 ΜΗ 7 to 500 MHz

	

[ο 959' relative humidity, (Non-Condensing) .
350 mV, 500 MHz to 1 GΗτ

	

Altitude- Excee ds ΜίΙ -Τ-28800D type ΙΙΙ , Class 5 .
Trigger Sensitivity Pulse- Minimum of 500 ρ5 ΗΑD

	

operating : 4,520 m (15,000 f[ .) maximum . Νοπορe rα tίη 9 :
(half am p litu d e d uration) p ulse .

	

15,240 m (50 .000 f[ .) m αχίmιιπ1 .
Ch Α & Ι3 i n puts :

	

0055 χ range, DC [ο 250 MHz

	

Σlectremagnetίc Compatibility-FCC, VD E, and
0.15 χ range, 250 MHz to 1 GΗτ

	

M il St d -4618/462 .
Exte rn al in pu t.

	

50 mV, 20 ΚΗτ [ο 50 MHz

	

POWER
150 mV , 50 ΜΝ 7 ti) 500

	

MHz

	

Live Frequency -0 ρ eταtίαπαΙ Ιτοm 48 Ητ to 440 H z
350 mV, 500 MHz to 1 GΗτ

	

rowerCoususηpaon - ε 350 Wmaximum fully
Coupling -1 πter ηαΙΙ AC o r DC, E xte rnal ; AC on Ι y

	

optione d .
Slope - Posit ive or N egative

	

Lure VoltageRange-90 to 132 V RMS (115 V) ; 180
to 250 V RMS (230 V) .

PHYSICA L CHARACTERISTICS
Dimensions

	

1111M in
Wi dth	482 .6 19
Heig h t

	

177.8 7
Dep t h	762 30
Weight _-

	

kg

	

h

Net

	

24.5 54
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ANALYTEI[ 2000 SER IES DIGITIZING

	

TIMING & TRIGGERING
SYSTEM

	

The 2000Τ Ti m ing M odule provi d es t h e data cloc k ing
signals an d triggeri ng signals for t h e r αρhιε e of data fr orτι

HIGH CHANNEL DENSITY

	

th e sampling modu les . It also s upp o r ts b oth pre-trigger
T he Analytοk Se r ies 2000 pr ovi d es many acquisition

	

and post-trigger acquisition modes . One 2000 Τ is
channels in α compact p ackage . The new Series 2000

	

r e q ui red fo r eac h unique g r ouping of one to six Sampling
family of produ cts offe r an unmatched combination of

	

Modules .
hig h ac qu isition rates and i np ut c h annel d ensity with low

	

AUTO-CALIBRATIONpower re qui rements . n DC

	

baseline calibratio n is p rov ί ded δΥ t h eA , and
M ULTI PLE ACQUISITION CHANNE LS AND

	

Sampling M o du le to achieve t h e hig h est sign al fidelity
HIGH THROUG HPUT SAMPLING

	

among th e la rge number υΓ possible channels . T h e

Each 20045 Sa rr ιμ l ί r ι y Module has tou r simultaneous

	

Timing Module generates th e sou rce signal for AC
calibration .

channels wit h samp ling rates of 500

	

on .

Magasanι p les/seco n d (M51s) . W i t h external pr ecision
signal s p litters, th is same Samp ling Mod u le can provi d e
eithe r tw o ch annels at 1 Gigasam p leslsecon d (6515) or
one channel at 2 GS/s . (Th ese signal spliftprs also
pr ovide an ac q uisition range fo r eac h module from 1
mic rosecond/p oint at 1 MS/s to 500 p i r ose r o n ds/ροίπΓ
at 2 GS/s.)

Th e 24085 Sam p ling Module p rovides 8 simultaneous
acquisition c hannels with samp ling rates of 250 MS/s,

Th e 2004 Η 5, α h ig h th ro ugh put ve r sion of the 20045
Samp l ing Mo d ule, incorpo rates fast elect ronics in α
companion Accelerato r Mod u le . The Sampling and
Accelerator M o d ules a r e co u pled by α fast dedicated h u s
and common f r ont panel in α d ouble heig h t mo d ule
occu pying two stan d ard single-width VME slots . (The
sampling module

	

the 2000 Series

	

s i'se
incorporationtherefore

halved with th

e ncο r po r ation
of
α~ the doubleb Ι e

	

PROCESSING AN D PROGRAMMAB ILITY
heig h t 2004Η5 M o du le .)

	

Th e 2000 Ρ Pr ocessor Module. p r ovi d es i ιι st r um ent
Thro u g h p ut of t h e 2004Η5 occurs at α r ate of

	

control fa r up to six Samp ling Mod u les an d cor r espnn d -
ap roxi r τι ately 250 π s per sample point . Th e 2004Η5 has α

	

ing Timing Module . The Processor Modu le also pr ovi d es
sh ort cycling ca pabi lity ; however, the throughput rate,

	

GP I B ( ΙΕΕΕ-488 .2), R5-232C, an d VME interfacing
expr essed as α function of records p er unit time, d epends

	

capability to external cc inμute rs . 5 ίπce these interface5
dir ectly on the record lengt h . F or example, the 2004 NS

	

are sup p orted by α wide range of com p u te r s, the
can p r ocess 488 waveform5 per second (at 8192 p oints

	

acquisition υηίΙ can be matc h e d to t he uni q u e system
per waveform) . Alternately α[ 1024 p oi n ts pe r wavetorm ,

	

requi rement, rath er th an being f he limiting or d ιίνίπg
t he th r oug h put is increased to a p proximate l y 3900

	

facto r in system select ion .
ωαρ 2 .

The
20045, 20085second .

and 2004HS Samp ling Modules

	

LOCAL INSTRUMENT CONTROLThe
p rovide α h igh bandwidth, wide dynamic range input

	

WAVEFORM DISPLAY, & ANALYSIS
amp l i fier for each c h an n el . T h is p rovi d es accurate

	

f he Analyte k 20000Μ 1 Monitor an d 2000MC Mouse
conditioning of sig n als to t h e analog signal memory

	

operate di r ect ¬γ wit h the 2000 Ser i es ma infιαmes to
υπί ts . These memor y υηί ts provide th e fast input required

	

provi d e an easy-to- u se hum an i n terface . T h is interface
to support h ig h ac qu isition rates .

	

provi des hig h resolution display of ca ptu r ed waveforms

SUPERIOR VERTICAL RESOLUTION

	

and access to on-screen menu s . In ad dition wit h t h is
interface, αΙΙ aspects of t h e ac q u isition υπί t5 are

Data f rom t h e analog signal memory is clock e d ou t at α

	

accessible . (Simila r ly, al Ι set u p, contr ol and d is p lay
slowe r r ate to α 12-bit Analog [ ο Digital Converter (ADC) .

	

functions a r e controllable via G ΡΙ8 .)
The 12-bit ADO supports α h ig h level of p recision and

	

Local intelligence av ailable on t h e 2000 Ρ Pr ocesso r
dynamic range to maximize usef u l info rmation from t h e

	

Modu le allows fo r com p lete instrument control ;
ca ptured sig n als .

	

waveform d ata ν iewing : [ ίπιe and am ΡΙί t υde απαΙ ys ί s w it h
LOW COST PER CHANNE L

	

c u rso r s ; and waveform t rans forms .

As the number of signal acquisi[οπ channels incr ease,
add it ί o n al 5 αm ρΙίπ g Modu les may he add e d w itho ut the
need to add Timing o r P rocessing Mo d ules. As th e
number of c h annels inc r ease, t h e total cost pe r channel
beconιes sigrι ificαnt Ι y lower .

BENEFITS
" Nigh Cha nnel Density
" High Speed Transient
Capture

" Low Costper Channel
" Easy to Use Mouse-Driven
interface

" Expandable VΜξ Based
System (with GΡΙΒ and
RS-232C Support)

" Portable Standalone System
and Modular System
Applications

GΡΙΒ *
ιεεε-W

APPL ICATIONS
Impulse Phenomena
" High Energy Physics
" Lase r induced Phenomena
" EMP and Radiation
Simulators

" Nuclear Effects
" High Voltage Breakdown
Pulse Echo Events
" RADAR
" LIDAR
Lαbο rαΓοη Testing
Solid State Devices

a Detectors
" Lasers
HighSpeed and rf Circuits

" Automated Test Equipment

FEATUR ES
2000Series Mainframe
" 20908: Standard VME 5-card

Θeηεhlορ with Horizontal
Mounting Chassis

*200σRVλ : Standard VΜΕ
10-slat Rackmount

" 2σσσRν2: Standard νπαε
20-slot RαεkmουηΓ
(continue d on p age 174)

'Th e Αχη 1y!r k 2UΟη Sen es of
ΩτχίΓέωrs rompfies tuith the IEEE
Standard 4$8.2and Tektronix Codas
and Fοrmαά
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20045, 20085 and 2004HS
Sampling Modules
" 500 415/ Max Sample Rate
(20045

&
2004HS)

	

CHARACTERISTICS

	

2000 SER I ES MODULES AND SYSTEM
250Μ$1s Max SampleRate

	

CHASSIS (MAINFRAMES)

	

COMPONENTS
(20085)

	

20006 Benεhlep --Stan d α rd si τ e VME 5-card	20045,20085 AN D 2004HS SAMPLING" Up to 2 GSIs withSignal

	

horizontal mounting chassis

	

MODULESSputter

	

2WO p 1IV1Rαεkmoυηt-Standard size VME 10-slot

	

Sam pling modules a re available ίπ either 4 channel
"
(20045

Channels
only)

	

rackmo u nt . Accepts :

	

(2004S), 8 chan nel (2008S), o r 4 channel highUp 0α 4
C
hannels per Module

	

1 - 2000Τ Timing Modu le

	

thr oughp ut [2004115} configurations .{20045 &20

	

1 -2000Ρ Processo r Mod u leUp to 8 Channels
ΝS)

nn per

	

input Channels- SΜΑ connectors
Module (20085)

	

6-20045 Samp ling Modu les

	

Input Range _ Full Scale 1 .0 V olt (0±0-5 V) w ith α
" 300 MHzAnalog Bandwidth

	

2- Spa re Slots

	

±954 mV offset capability . DC offset cap be set on each
(150 MHz with 20085)

	

2000RV2Raεknmunt-Stan dard si τe VME 20-slot

	

channel .
" 12bit Vertical Resolution

	

r αεkmount . Accepts :
" 8KAcquisition Memory per 2 - 2000Τ Timing Modules

	

afte r

auto-calibration.

Module

	

2- 2DΟΟΡ P rocesso r Modules

	

.

(2KIChannel with 20045 &

	

12 - 20045 Sampling Modu les

	

OnsetAccuracy -±0,5°k Ful l Scale t0.5% of Offset

20pgy5)

	

4- Sp are Slots

	

of fe r auto-calibration.

( Χt~ηΥL~ΓiAnalogS)

	

Computer
Ι Ρ1θaces -" Ραt

	

hrput Bandwidth (

	

dBJ - 30

	

Ητ .
Input Impedance and Coupling

	

50 Ω DC Co u pled .
Memory

	

2each RS-232C

	

ABC-12 bits p roviding resolu tion of 1 part in 4096 .
" 10.5 BitsDynamic Range

	

VME (Optional)

	

Dynamic Range-? 60 dB .
2004Η5 Nigh Throughput

	

PHYSICAL CHARACTERISTICS

	

Record Length -
Sampling Module

	

Mod ule

	

Ope r ating

	

Waveform
" Throughput 01568

	

Β

	

RYi

	

RV2

	

Mode

	

Data Samp les
Wavelorms/seε. at 8Κ

	

Dimensions

	

In

	

In

	

in

	

(Past Trigge r )

	

Each C hannel
ΡσintslWaνeform

	

W idth

	

20

	

19

	

19

	

20045

	

4 Channels

	

2048
" Short Cycle Capabilityfar

	

Height

	

7.4

	

17 .5

	

17.5 __

	

2004HS

	

2 Ch annels

	

4096
ShorterRecord Lengths

	

De pth	19

	

26

	

26

	

1 Channel

	

8192
(e.g ., 4000 Wavelarmslsec.

	

Weight

	

Ιb

	

Ι6

	

16
at lKpointsήvaveformJ

	

20085

	

8 Ch annels

	

ιο2α
31 35 48

2Q0QT Timing Module

	

Signal Output -5 ΙgπαΙ ou tput from c hanne11 of each
" SupportsUp To 6Sampling

	

modu le is available fo r trigge r signal to 2000Τ Timing
Modules

	

POWER REQUIREMENTS

	

Module or as signal cond itioning for ot her in5t rumenta-
" Source of Clocking &

	

Υeltaga Range - 90 to 132 V αc o r 180 to 250 V ac .

	

tion .
Triggering fa r Sampling

	

[ίηα frequency -50 -50W to 6D Ητ

	

Auto Calibration - Pr ovides AC (signal f rom Timing
Modules

	

Modu le), DC, and Baseline Calib r ation.
" Multiple Acquisition Rates

	

Packaging - Single w idth standa rd size VME module .
1ΜSIs to 2 G5/$

	

Nominal Power -45Watts pe r Samp ling Mod u le .

11 high resolution monochrome monitor and mouse make the 200013 mainframe with its
Powerful ROM-resident software αfullystandalone system .

2000T TIMING MODULE
Α single Timing Modu le is re q ui red for each unique
group of 1 to fi

	

sampling modules . The Timing Modu le
p r ovid es the acquisition rate clocking signal, the
waveto rnι triggering, and the AC ca l ib ration sou r ce
signal .
Infernal Clock -1 GΗτ m aximum , ρ rug rarnmable
rates, stability ±ρ,01 %. Clock signal outpu t i5 availa ble
as ECL level from 50 Q.
Internal Clack Range- Σ ΜΗτ to 1 GΗτ ίπ 200 steps .
External Clock -1 6Ητ maximum-1 V peak to peak
nominal, ΑG coupled.50% duty cycle into 50 Q.
External Clock Accuracy - (Required far speεitied
operation} ± 0,01 %
ClackDividers -( Fοr έπ ter παΙ o r extern α ! clac k )
Allows setting of α wide range of Samp le infervals and
d elays .
GatedClackInput - ΤΤL high ίπρυ t enables Εχ tcrπαΙ
Cloc k .
Εχ tαrηα1Αrηr -ΠL high enables Tr igge r Circu it .



*' Sampling rate is programmable

AIVALYTEK WATIEEORVl CAPTURE SYSTEMS Lf"WN ΙτΙτΙ~

Σxtemal Trigger Input -±2.5 V prog rammable fo r

	

20008ΒΜ BATTERY BACKED-UP MEMORY
level and slope : Res ηΙιιt ίηπ i 19 .5 mV

	

MODULE

Accuracy : t35 mV

	

Th e Memo ry Modu le provides 1 megabyte of batte r y

Slope : Positive of N egative

	

back-up static HAM via an on-board lithi um battery .
Write and read access times ατe 70 ns

	

and 200 η3
TriggerModea - Free- ru n, Εχ[e r παΙ , and SI ng Ι e-S h at

	

respectively . W rite protectio n switc hes and α RUN /
Trigger Delay - Τέrne ( έη

	

sample intervaIs) -32 clock	LOCAL swi tc h for th e VME h ιι s έ nteifaae a re provide d .
cycles from trigger event until it becomes effective.

	

Nominal Power -17 W .

Trigger OutSignal- B uffer ed ECL level output

	

2000ΟΜ1 MONITOR
( h έ gh=trιι e) sync hr oniτ ed [ο sam p le clock . Hig h True level

	

14 inch monoch rome Hercules-compatible di s p lay
remai ns υπίίΙ read y to accept next t ri gger,

	

mon itor for wavefo rm viewi ng an d instrument cont rol .
Packaging -Single ωέdth standar d si z e VME module .

	

2000MC MOUSENominal Power -23 .5 W .

	

Serial M ouse interface de v ice fo r u se wit h the 2000DΜ 1
2000Ρ PROCESSOR MODULE

	

display monitor .
Th e Processo r Mod u le pro v idesthe cc πtr οΙ and

	

TYPICAL SYSTEM REQU IREMENTSρ rocessI ng fo r one 2000Τ Tim ing Module and up to six
20 Π4S of 2ΠΠ85 Sampling Modu les. The Processor

	

ENVIRONMENTALModu le is base d on α fast, 32-bit C PU with accompany-

	

Temperature - 0 ρeraIi η g : 10°C to 50°C wi11) 400 If pming f[oat
I
ng-ροίπ t ρ r ocessn rand fast memo r y .

	

airflow, Nonoperating : -10°C to 70°C
On-board processing also s u pports local viewing and

	

Humidity -1 ρ to 90% ηoncond ensi η g,
απαΙ ys ί s of wavefo rm d ata . It provides instr ument cont ro Ι ,

	

ΑΙtϋυdθ - Ορ e εαt έπg : 15,Ορρ f[. maximum .νέα α He rc u les comp atible ma η
I
to rand α mOuse interface .

	

Νοπηραα t- Ο 30,000 ft 5αχί

	

ft rThe Processor Mo d ule has built-in ro utines fo r setting
data conditions- Optional routines incl u de :

	

POWER REQUIREMENTS
" F I R (Finite im pulse response) programm able low pass

	

Line Frequency -5ρ Hz to 60 Hz .
filte r Voltage Range -9ρ to 132 V ac o r 180 to 250 V ac ." Sin(x)/x έπ ter ρολαt ίοη algorit hm

	

Electromagnetic Conφpatlbility- FCC Part 15," Signal integration

	

subpa r t J Class Α ; VD F 0871 Class S
" Signal ave r aging

	

Safety-U . L . 1244 ; GSA ΒυΙΙ et ίπ 556β .
The Pr ocesso r Mod ule uses d ata cc rr ecti ο n algorit hm s,
which are app Ιέed to data gene rated fr om the acquisition
units . One 2000Ρ Pr ocesso r Mod ule

I
s reg υέ red for each

2000Τ Timing Mod u le and t h e accompanying (1-6)
Samp ling Mod u l es .
Packaging- Single wid th standard size VME module .
Nominal Power - 40 W .

SERI ES 2000 SIGNAL SPLITTERS
These signal splitte r s and appropriate time d elays

a dapt α 2004S sαm ρΙέη g mo d u le to α va r iety of system
s αηιρl ίπ g rates, reco rd Ι ength s and n υmbe rs of channels.
One spl έ tter Is req u i r e d fo r each sampl Ιng module .
signal

	

Number ο

	

amp rng

	

Word
S p litter Channels Rate Length
2000551

	

2

	

1 GS/s

	

4i$
2000552

	

2

	

2 GS/s

	

6κ
200ρSS3

	

2

	

1 c5/s

	

8Κ
2000554"

	

2

	

5ΠΠ Μ5/s

	

4Κ
2000555* 1

	

1

	

500 Μ5/s

	

8Κ

2900P Processor Module
" Supports Up Τ4 6 Sampling
Modules and Corresponding
Tim ing Module

" Provides L ocal Instrument
Control, Wavelorm Display
and Analysis

20008 P4rfable 8eηεh tορ
System

λ - 2000Β Chassis
2 - 20045 SamplingModules
λ -2000Τ Timing Module
λ - 2000Ρ Processor Module
f - 2000SS2 2 GSIs Splatter
λ - 2000 DMi Monitor
λ - 2000MC Morse

2000110 RackmoonΓ System
7 - 2000RV1 Chassis
6 - 20045 Sampling Modules
λ - 2000Τ Tim ing Module
λ - 2000Ρ Processor Module
2 - Spare Slots Remaining

2000RΥ2 Raεkmoum System
λ - 2000RV2 Chassis
12 - 2004S Sampling Modules
2 - 2000Τ Timing Modules
2 - 2000Ρ Processor Modules
4 - Soare Slots ίRemαίιιίηο

ORDERING INFORMATION
Te k tro rι ' Χ , Ιπ c. has an excl u si ve
distr ib υ tέν n ag reernent w it h Analyte k L td .
20000 Β e π ch τορ 5 slot
horizontal c h assis

	

$4,500
2 ΟρρR111 vertical110 slat
roc k mo υ nt c h assis

	

$7,200
2σασΜν2 νΡ rt ίεαι 20 slot
rackmο urι t υ h assis

	

$2,000
:0045 Sam p ling M od ula

	

$9,950
20OSS 5αm ρΙίπ g Μπdιι 1e

	

$13,950
2004Η 5 Samp ling Mod ul e

	

$116,950
2000Τ Tim ing Mo du le

	

$3,395
200σΡ Processor M od ule

	

$5,995
200ρ 551 Ι GS/s Signal Splitter

	

$700
2000552 2 CSI& SignalS ρ lffle r

	

$700
20005531 8515, 8 k
Signal Spε itter

	

$700
2000884 4Κ 5 ίg ιιαΙ Splitter

	

$700
200OSSO ακ 5 ίg παι Spl itter

	

$700
2000138M Bane ry Backed-up
Mo d ule

	

$3,750
20000M1 14 inch monochr ome
monito r

	

$250
2000MC Mouse

	

$200
INTERNATIONAL POWER

PLUG OPTIONS
0 μt. Α 1 - ΑS- Available

	

Nc
See page 488 for desc ription .

WARRANTY
Th e Αnα1ytek 2000 Se ries carr ies α
standa rd Te k tronix one~year warranty
εννεr ίιιΥ labor and replace ment p arts.

ADDITIONAL INFORMATION
For ad ditional information o r the addr ess
and phone n ιιm h e r of the Τ ekετνπιχ Sales
Office nearest you, contact:
(800) 835-9433 ext . 170 o r
Ar ι alyte k, Ltd .
10261 Βυ bb Road
Cu pertino, Califo rnia 95018
(8 αΩ ) 366-5060
(408) 725-2560
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IMAGERS, HIGH SPEED TRANSIENT DIGITIZERS

Digitizers, Imagers

TYPICAL APPLICATIONS
" High-Energy Physics
" High Speed Transien ts
" Laser Research
" Electrostatic Discharge Tests
" High-Speed Logic Testing
" ECM Research
" Imaging
" Surveillance
" Remote Monitoring
"PresentatiσnslTraining

FEATURES
" Turns MostAnalog Scopes
into Digitizers

" 1-G& Single-shat with 7104
Scope

" Trigger an Light orExternal
Trigger

" Imaging Utilities Available
" ΟΡΙΒ Support far 24678 and
11302Α

" Higher Accuracy with
SineCal Τ"

" Captures 2 Non-crossing
Wavetarms

" Mouse Compatible
" WavelarmAnalysis
" PCs can Support 16 DCS
Boards, andMUX's up to
258 QCS Boards.

" 1 Year Software Subscription
Included with Each Software
Package.

ι psCri

rtt :it ;. δ
ed! ~ "

DIGITIZING CAMERA SYSTEM
The Digitizing Camera System (OCS) integrates the

analog oscilloscope and t he personal computer into α
leading-edge waveform digitization and analysis system .
By combining significant a d vances in optics, signal-
processing hardware an d software, wit h Te k tronix long-
stan d ing lead ership in high-performance analog osc έ llD-
scope tech nology, the DCS bu ilds complete signal ac-
quisition systems that

	

capture re p etitive

	

and t ransient
signals at the scope's full b andwi d th . Systemswith
Tektronix scopes employing M icro Channel Plate (MCP)
CRT technology like the 24678, 11302A, and 7104/
R7103 offer dig it ίτing bandwidths of 400ΜΗτ, 500ΜΗτ

ne Digitizing Camera System consists ofα 0002 Video Camera, frame store board
ins ide the PC, DCS ωαveform ακα lysis and graphical software, cables . 73αe systemshοWX
includes the DCSC2, ΤΣΚ ΙΙ302Α scope underGΒΙΡ controlfrom the DCSsoftware,
HC01 video printer, and α DΧ05 video monitor.

and 1 GHz, respectively, w ith nom inal vertical digitizing
resolution of up to 12 bits for repetitive signals and 9 bits
for single-s h at signals .

Α Digital Camera System consists of α DX01 or DX03
frame stare boar d for α PC, the C1002 high resolution
CCD video camera, DCS waveform analysis and graphic
software, ίπ [ο rcαηπec[ ίπg cables, scope ad aptor, and απ
operato r's manual .
Mouse or key-operated menus lets [he user quickly

select commands that provide instant control of the
software's many signal-analysis and processing
functions . One may simultaneously acquire two
noncross ΙΩg waveforms and display them with CGΑ , EGA
or VGA resolution on [lie P C screen . One can acquire
waveforms from up to 16 cameras and frame stare b oards
in α ΡC (with expansion c h assis] .

Software functions enable the user to control scope
settings α5 wel l as set up and calib ration via G ΡΙΒ . Ot her
functions graph the waveforms in color and p rovide
parametric values such as rise and fall time, frequency,
and area under the curve .

Single shat events can be easily capture d using an
external trigger, or t he "Save on Light" feature for the
acquisition when the camera "sees" light, i .e . α trace .

Wavel a rm data

	

can be stored o r t ransferred in B inary,
ASC I I, or Tek's ADIF format. The raw video image can
also b e saved to d isk, video tape, or transferred in α
Binary formal .

DCS provides the Save-Ο r ι -DeltaTM feature as αmer ι u
choice to αΙΙοωyou to easily set compa rative to l erances
for capturing

	

and απαlyz ίπ g tr α ns ί ent waveform s .
Ot h er software features αΙΙαω you to manually or auto-

matically save waveforms to d isk . and print them on Tek's
. .,.ps. .
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DCS sΩjtuιare can simultaneously acquire and
display two κencrossing waυeforms.

HC100 Col or Plotter, HC01 and Η002 V i deo Copier, NC-
200 ρ 0nter, or other compatible printers like Epson FX,
IBM Pro Printer, and HP Laser J et .

DCS UTILITY software is available upon request to all
DCS owners . This softw are has routines such as .
" EDGES OR SHADES which convert the 256 levels of

grey to 16 colors .
" STREAK which uses cursor control for obtaining
7 axis data .

" RAM DISK will let the u ser αcoess the frame stare
board 's memory .

" TI ME SHIFT will al low waveforms to be shifted .
" LABEL I NG ωίΙΙ let t he date/time and text to be adde d [ α

the v ideo f i les .
There are many more. See the ΣΕΚ ΙΜΑG Ε R newsletter

far more details .

HIGHER ACCURACY WITH SINECALTM
Nominal d ata accuracies to ± .i% can be obtained

from most analog scopes using the DCS and the
SineCaITM cali b ration procedure . This method allows the
DCSlsco p e system to be calibrated at the voltage and

sweep speed settings used to acquire the data . The
d igi Ι [zed waveform is correcte d for:
" Voltage amplifier gain

	

and Ιίη eα rί [y errors.
+ Time base linearity er rors .
" CRT geometr ic d istortions .
" Optical geometric. d istortions .
The S ίπ&C αΙ- callhration sWem εonWsts of :
" SineCalTU software, ω ifh G ΡΙΒ instrumentcontroI
" Calibrated mixer (s υρρΙέed wi th software)
" Programmable si ιιewave generator wi th suitable

freρυency and accuracy (User supplied)
" Programmable precision DC voltage generator [User

supplied]
M ore information is available in the F al1 1989 issue of

t h e ΤΕΚ ΙMAG ER new sletter,
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CHOICE OF TWO DCS SYSTEMS
ΤΕΚ offe rs tw o DCS configurations depend ing on t he

recor d length, thro u g hpu t, p r ocessi ng powe r , an d the
data memor y bac k υρ regυ i remen I s . (See c har t above .)

CCO VIDEO CAMERAS
Bath DCSs use th e same C1002 o r C1002R vi deo

camer as t h at have α490 (V) by 728 (Η ) p ixels optically
coupled to α CCD . In front of the CCD is α ΤΕΚ d esig n ed ,
seven-element Ions . T h e .3% distortion lens eliminates
keystoning and ot h er optical geometr ic-disto rtion
p roblems . Th e focal range of the lens allows the DCS to
not only capture images fr om instr ument CRTs, but also
test set u ps, and ot he r ob j ects .

T he elect r onic s p ecs for the came r as a re the same . T h e
mec hanical specs a re d ifferent : the C1002R has α heavy
d uty fr ont mount. Set

	

screws re p lace "mag" απ d " Ιοε k"
thumb wheels .

The cameras can be attached to most analog scopes
by swing-away ada ρ tors . T he 01002 uses C-30 series
ad aptors . T he 01002R accepts only 0-50 se r ies
ad a ρto rs, and comes stan d a rd wit h t h e (016-0249-00)
ad a ptor fa r 5Κ , 7Κ , an d 11300 se r ies scopes . (See t h e
camera seοtiα n for C-30and C-50 ser ies ad aptor to
instrument εompatibl Ι ity.)

Α DX02 came ra pow e r su pp ly/video interface will
atΙοω as many as two cameras to be u se d wit h o u t α DCS
trame sto re board . Cam e ra's vi deo outputs Carl be fed to
an HC01/2 vi d eo co p ier, α VCR , or α TV monitor for
remote d isp lay, or # α α class room .

DCS01/DX01
The frame store board link s t h e camera

	

and t he DCS
softwa re . It sto res the camera's signal in its video RAM

and ρ r Dcesses it to ρ rο dυε e α waveform array . T h e f rame
stor e boards requ i r e α f u ll le n gth slat in th e PC . Th e
board pr od u ces α system calib ration signal, pr ovides
came ra power , remote triggering ca p ability, single-sweep
reset and 85170 vi d eo output. Real-time com p a r iso n and

οC502

	

οC301 (ω101D02)
Came ra ρέχυ ! Size

	

728(h) - χ 490( ν )

	

728(h) χ 490(ν)
Camera sensitivity

	

2.5 ιUΧ

	

2.5 tλ1Χ
Recor d length (Data Points

	

1024

	

512
Analog BW ςSεορ e dependent)

	

1GΗτ ωΠ1G4

	

1GΗτ ωΠ104
Maximum acquisition rate

	

500 GS/sec .

	

250 GS/sec .
(Swee p speed depen d ent)

	

(Single s h ot ωΓ7104)

	

(single shot ω/7104)
No rm inal d ata accuracy ω 1 SineCalTM

	

.1 °/ο

	

.1 ο/ο
Vertical resol ution

rep (single s h it)

	

12 bits (8 to 9 bits)

	

12 b its (8 to 9 bits)
RAM

	

VRAM

	

DRAM
95 Ρ (on board) p r ocessi ng

	

yes

	

πο
On board data memory:

Battery backed-up

	

Option 03

	

no
WFM data file

	

yes

	

no
Compressed video Image

	

yes

	

no
Thro u ghp ut

	

30 Hz (into 64Κ ηηemοη )

	

3 Hz (into PC memory)
Computer Compatibility

	

IBM AT/PEP 301

	

IBM PC/XT/AT, PEP 301

i
t~ Γ ιητ

: ιι .eω . σίτρι.αα ~

Manipu late wavet rms mathematically by using
su ch procedures as intWafion, differentiation,
addition, andswbtraction.

summ ing of video data a re ot h e r functions s u pported by
t h e f r ame sto r e boar d .

OC502/DX03
Th e DX03 h as an on-board DSP c h i p ( ΤΙ 's TMS

320C25) that is used to

	

process the waveform data υρ to
α 34 Ντ rate . By harness ing the power of t h e DSP t his
boa rd will open newareas in wavefo rm and imaging
processing-

The DCS02 has 1,024 b it reco rd lengt h .
Th e boar d is equipped wit h 64Κ of on-boar d data

memory . ς0 ρτίοη 03 fo r batter y back υρ , Α new lit h i um
b attery ma in[αίπ s the

	

64K of data memor y to( 90 d ays .)
T h is αΙΙοωs th e DSP to ρ roε ess

	

and store at α 30Ητ rate.
T h is memo ry can not only sta re t h e p r ocesse d w aveform ,
b u t it can stor e α "compresse d " raw vi deo image, i .e . it
sto r es α use r selected n umbe r of pixels that contain
wavefo rm info r mation .

SCOPE COMPATI B I LITY
The DCS may be used with most analog scopes that

have 7 .2 χ 9 .0 cm or 8 .0 χ 10 .0 cm CRT image ar eas.

DC802 FEATURES
" 1, 924 bit Record Length
+ 30ffz Throughput
" Has On-Board DSPProcessor
" 84Κ of On-Board Data
Memory

" Options[ Battery Back Up for
Data Memory

ORDERING I NFORMATION

DCSB2 NIG H PE R F ORMAN C E SYST EM
OCS02 High Perfo rm ance System $7,400
1nclud as : Χ 1002 Cam era ; 9Χ03
V id eo Processor/F rame Store
Boa rd ; ΙιC502 softw are on 5114"
arid 3112" dis k s ; ca rnera cab le
(1 λ4-0449-α0) ; o per ator s
manual; th ree BNC to 55 cables
(1 74-04 3 α -οοα . T he C 1 002
requires optional camera
ada pto r(s) . See options .

OCS02 OPTIONS
Opt . 1A -Ad apto r fa r 113011
11302, 5 Κ an d 7 Κ scopes
(0 16-0248-01)

	

+$95
Opt. 2λ-Adapter fo rTek 2400
Se r ies and scopes with 800 cm
CRTs (016-0269-03)

	

4105
O pt . 03 - Ρr νυι d es battery

	

+$37δ
back-υρ for boa rd 's data memory .
Opt . 05 - Deletes C 1 002 and
rep laces it with t h e C1 002R,
includes adaptor for 7K and
1130112(016-0249-00) +$ 3 55
Opt . 05 - SineGa 1 ΤΜ capability
far PC .
Incl u des: SI neCal~softwa re,
manual and calib rated mixer.

	

+$675
FRAME STO RE BOARD

ΟΧ03 Hig h p erfo r mance DCS
video ρ rocessorframe stare
board.

	

$4,300
Incl u des. F raτrιe sto re boa rd ;
thr ee B N C to 55 cab les
(174-ο43 α -Οα ) ; operafer's
manual-
Opt . 01 - DC502 software an
5114" and 3112" disks

	

+$850
Note : Α C1002 o r α C1 002R
and α DX03 with Option 01
Is αρυίνα! απt to α DCS02.
Opt . 03 - Pr ovid es battery

	

+$375
back-tip for boa rd 's data memory .

OCS01 CAMERA SYST EM
DC801 Digitizing Camera
System

	

$6,550
Incl ud es: 01002 Camera;
DX01 Frame Store Saa rd ;
DC 5 ο1 software on 5114'
and 3112' dis ks ; DCS cable
(174-0449-00) ; three BNC to
Ss cables (1 74- 0430-00); and
operato r's manual
(α7α -6175-α 0) . Raqu I εes
optional camera adaptors,
see o ptions .

OCS01 OPTIONS
ΟρL 1Α -- Same as far OC502

	

495
Opt 2Α - same as fo r 90502

	

+$105
Opt. 3Α - Ada p to r fo r Te k 485
Se ries and scopes wit h Τ χ 9 cm
CRTs (016-0306-01)

	

+$105
Opt. 06 - Si ne0a"ca p ability
for PC-
Includes : SineCal~software, manual,
and calib r ate d mixe r .

	

+$675
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FRAME STORE αοΑRD
0χ01 DCS F rame Store Board

	

$2,820
1ncl ud es : DCS frame store board,
three ΘΝC to 55 cables
(17α-ο430-00) . operators man ual

OX01 OPTION

8
Opt. Ο1- ρc501 Software

	

+$80 ο
( Α CI0021R and Dx01 wit h
4ρ tΙοπ 01 is equivalent to α DCS01)

VIDEO CAMERAS
C10Ιι 2 H igh Resolution CCo
Vi d eo Came ra

	

$2995
Includes : Came ra Cable
ζ174-0449-00),1nstru ction
manual . RequIres optional
camera adapto r ζ sy and external
power (Option 04) .

C1002 OPTIONS
Opt 1Α - Adaptor
fo r 5Κ , 7Κ , and 11300 Se ries
(01&0248-01)

	

+$95
Opt. 2λ- Adapto r
for ΤΕΚ 2400 se ries scopes
and scopes with 8 χ ΤΟ cm.
CRT's (016-0269-03)

	

4105
Opt. 04- Οχ 02 Camera Power
Supply and Video interface

	

+$295
C1 002R Ruggedaed Camera
For 7000 Se ries and 11300
series

	

$3,350
1ncl υdes : Same as 01002 except
adaptοr (016-0249-00) is add ed .

C1002/Cl 002R OPTION
Opt 04 - ρχ 02 Came ra Power
8υppiy and Video 1nterface

	

+1283
( Note : When ordering eithe r the
01002 or the C1 002R with
Op tion 04, please select one of
the AO through Α5 power plug
options.For example, α G1002
with Option 04 and AD 1nclυdas
α Dx02 setfor 120V .)

INTERNATIONAL POWER PLUS
OPTI ONS FOR Οχ02

Opt AD-A5 - Available

	

NC
See page 480 for description.

SOFTWARE for OCSO1/UXO1
S580COl - DCS01 Functional
library with source code"

	

$M
SS80006 - SlneCal- PC software
fo r DCSOI/DX01, includes
sp ecial cali brated mixer''

	

$676
Opt . 91 - Deletes Κ softwa re

	

+1500
and add s VAXNMS software. +2

SOFTWARE for OCSO2/DXO3
S58DCOS-OC502 Functional
library with source code"

	

$500
S58DC09- 8iuCaPMsoftware
fo r OCSO21Dx03, incl ud es
sp ecial calib rated mixe r"

	

$675
Opt . 01 - Deletes PC software and
add s VAXNMS sαftware. 12	+$.500

" On 5 112" and 3 112' disks.
'~ 5Ροcfjy ifan reed or cαrtrτ4e
Note : 7 ::e DCS01 and DCSO2
software are not interchangeable,
i.e., 5:581)CΠ1 εαηηπt be ατed
with the DCS021DX03.

174

CHARACTERISTICS

	

Input Power Requireιιιιent;-At 88 to 270V ac, 40 to
The following DCS specificatiαns are valid when the

	

440Ητ , 24 W maxim um.
camera system is op erated at α temperat ure between 0

	

SafetyCmVlloatioηs-ll .L., CSA, VD E_
and ,10°C .

	

See chart on page 173 fo r ot her specs.)

	

EΜΙ Carιgpflance-0 υα1 ί fίes tjnder test l imits specified
for VDE 0871, Class Θ , emissions lim itations .DC3011DX01

DIGITIZING TECHNIQUE - SCAN CONVERSION
Systeηr Writing Speed -ΜCΡ Scopes : To bandw ί dth
of the scope {s ίη g Ιe sh ot and repetiti ve} . Non-ΜC Ρ
scopes : Single shot, de pendent on scope's ph otog r ap h ic
writing speed ; re petitiv e, to bandwi d th of scope . Note: an
analog scope's writing spee d varies depending on t he age
of the scope/CRT, phosph or , CΑΤ filters, inten5ity Set-
t1ngs, accele r ating potent [at, etc . Us υαΙΙ y, if one can see
the enti re wavefo rm, the DCS can capture i t .

COMPUTER AND CONTROLLER
COMPATIBI LITY
Tek has ve r ί Iied the ορ erαtίοπ of the DCS01/02 with the
follow ing mac hines .

IBM PC'α Χτ' αΑΓ'Λα38Β''

	

PEP-3α1' α
DC50110X01 χ Χ Χ Χ

	

Χ
DCS021DX03"

	

χ." χ.' χ.4

"' Or compat ible
ΝbWω1 Dίgitidng Resolution-12 bits of vertical

	

"' Requires 5Ι2Η ofexpanded memory.
r esol ution, nominal data accυracies to 136, .1 %

	

with
SineCalΤΜ

	

The DCS requires t he fο !1 οωέη g base co nfig υrat ίο n fo r the
AesordLength -512 d ata points .

	

PCs listed above : 640}[ of memory (512Κ of

	

expandedeχραπ de d
memory needed with DCS02/DX03), MS-DOS V2 .1 or

Number of ϊraceιslAcquίsidoη-1 or 2 fo r each

	

higher , 5114" (360 K) or 3112" d isk drive, α hard dίsk is
frame store board present .

	

d esi rable, α co-p rocesso r , color graphics card ( ΕGΑ is
Number ofChannels -U Α to 16 with PC expansi οη

	

pre ferred ), αcompatible colo r or monDchrome PC
c hassis, up to 256 with 16 ΜλUΧ16'5 .

	

monito r , National Inst ruments G81P boar d if u se d with
ThroughputRate-With ΙΒΜ PC/AT Ιίπe to capture .

	

GΡlB instruments . Α black and white vi deo monitor
digitize and display on screen is ap p roximately 2 to 4

	

(DΧ05) is recommended .
seco nds, or 3 Hz into memo ry.

	

N ote: PC expanded memory is requi red if more than νπα
Α1ηχfηrm Displayed Waveferm-6.

	

DCSf rame store board is used ίπ α PC or ί f DCS02=03,
Calibration goίρυt Signal-into 50 Ω: 20 kΗτ

	

or if α PC is used with α ΜUΧ mainf r ame.
±0 .191; . Squa rewave with software ευηt r οΙΙed amplit ude
range from 100 to 800 mV In eight 100 mV±0.2% steps.

	

C10021C10Ω2R
ScopeROW Signal Dυηρυt -12 V Pulse .

	

Focal length -10 mm at 5200 Α .
PowerRequireειιaeιιts - DΧ01 and C1002:

	

F ΝιΙπιΙbοr at Infinity - F/1 . 3 .
+12 V : ε300 mA ; -5 V: ε35 ΜΑ ; +5 V: <2 .5 Α ΤοtαΙ is

	

Object-to-limp Distance -1633.542 mm at
less than 16 .5 W.

	

0.075Χ,144.723 mm at 0.833Χ .
DCS021OX03

	

Fieldof View(VariableNag.) - Τ.2 cm χ 9.0 cm
ΑΙ i t he specifications fo r the DC502JDX03 match t he

	

and 8.0 cm χ 10.0 cm .
DCS01IDΧ0Ι except as fο1 Ιοωs :

	

Weft/ raoge -400 πm to 600 nmwithin 3d8.
Record Length -1,024 data points-

	

AngularRange -23.45°
Tl kreughput Ratio -

	

Up + ο 30 Hz

	

into the 64K. of on-

	

DistWleη -Within 0.3% at image p lane .
board data memory, otherwise it Is limited by the time to

	

Low Resolution -Center 1001ines/mm,
write to disk, floppy, PC memory, or the processing time

	

Edge: 20 [neslmm .
of the CPU.

	

ΙιΜίοg Device -Solid State, I n fer-Ιίπe CCD.
CampaterCmslpafίάίlity-Works only in 16 bit bus

	

Pixels -490 vertical by 728 horizontal .machines with 512Κ of ex panded memory . See table at
rig ht.

	

Resolution _480 vertical lines by 540 ho ri τoη tal Ιίπο 5,

Power Regulremηts-Same as DCS01 exce pt

	

JvW Ratlο - Ty pical : 52d13 ; min ίmum 50dB. Gamma=1 .
+ 5 V: ε 4.4 Α . Total is less t han 24 W.

	

Seesrtivity -

	

2.5 LUG
an 8ωάΑlΒαmΥ-DX03 has δ4Κ of DSP pr ogram

	

Video ρ04W - 1V Α-Α composite vi deo, 750,
memory, and 64Κ of data memory.

	

PHYSICALCHARACTERISTICS
DptimWRef3ηBack Up farData Memory - Α

	

01002

	

C10gtRnew replaceable L it hίυm battery w ill mαίη t αl η the 64Κ of
data RAM for approximately 90 days .

	

Dimensions

	

mm in

	

MM in
DX02 CAMERA POWER SUPPLY AND VIDEO

	

Width

	

120

	

4.8

	

120

	

4.8
INTERFACE

	

Height

	

104 4.1 152 6.0
Number of Cafmas Suppoirled-1 or 2.

	

Depth	241

	

9.5

	

234

	

9.25
OutputperCΑεισιVSm-+12V±5% at 0 to 600mΑ with

	

Weight

	

kg

	

Ib

	

kg

	

lb
1MV ripp le or less at 500 mΑ load.

	

With scope
Video port-75ϋ feedthr oυgh from each camera.

	

mounting adapto r	1 .4

	

3.0

	

1.7

	

3.8
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HARDWAR E	TYPES O F

	

Ι

	

Ι DATA OUTPUT
SUPPORTED

	

SOFTWARE PACKAGE(S)"'

	

TYPE OF DATA`

	

FORMAT*""'

ΡCύSΕ

	

Ι

	

Ι

	

WFM Analysis

	

_

	

> ASCII

DCSGRAPH Ι
Analysis +

Graphic 5 .ω.

DC5011DX01,
DC5021DX03

DCSL IB 5 .ω .
{DCS Functional Li brary}

* *' Το l)CS/ΜUχ ου +η e rs υροη requ est.
* *α See chart belowfor hardware compαϋi li~y.
*3 WFΜ Ι)ata is available either calibrated or

uncalibrα ted except the functional lib rary
which has an array.

ίιτιτ""~ι~ιιrι~ .,τ+Τ ~ ι+rhτι τεπι rΓ1α

DCS Utility S .W.**'

	

Ι ΕShάdes [16 co l ors]
For DCSOIIDX01

	

Labeling Video
L4. Streak

DCSGEN 5ΑΡ .
(See_MUX options)

Qh Graphics

Video Image

Video Image

AD ι F

Ι
Ι ΒΙπαry

ASCII
Data Ar ray

	

Ι

	

Binary
Ι AD ι F

~Υ Binary

Ι ~J ΑS ΟΙ 1
Binary
ADI F

Ram Di s k
Ι Time S h ift

	

Ι
Ι Others

WFM Analysis

	

Bi
ΑI$Gil
naryΙ

	

'Πωith Graph ics
rΙ

	

~ADIF

Binary

V έdea IM-An ~ Ι
{Μ 5-D05} Ὶ

	

Binary

ss ι sss~ss ι sssssssss r s*O~ ι ssss ι sssssssssss~sssssss

ΥΑΧ RR

	

Ι

	

Ι

	

Video Image

	

BinaryVAXNMS or

	

Logging
ΜΙGRΟΥΑΧ Ι

	

Ι

	

( ΜΙCRΟVΑΧΝΜ5)

	

i

	

ASCII
Ι

	

Ι

	

WFM Data

	

- Binary
Ι

	

Ι

	

ΩΟ 9lη9 Ι

	

ΑDIF
Ι

	

_

	

Ι

	

Ι
* *~ 17CS Graph supports th ese hardeopy products:

ΗC20ο, Epson Fχ, IBM Proprinters,
HP Laser jet and HC-1οd1Σ7otter.

* *' RS 170 Video is available via thefiama store
boards video outputpart. 77re HC01 or
HCO2 ca" be used to make hard copies.

DIGS SOFTWAREIHARDWARE	SI NECAL"m COMPATIBILITY

	

-COMPATIBILITY

	

Order One of Th ese Softwa r e Ρανία αο
Hardware

	

Will, This

	

DCSOi

	

4CS02

	

S58DC08 8580009

Software

	

DCS01 ΟΧ 01 OCS02 ΟΧ03

	

Ος501 ιοχυ 1

	

χ '3

	

χ
DCS0_1 DCSGRAPH

	

χ

	

χ

	

ηημχ Mainframe
558DC01 DCSLI B

	

χ

	

χ

	

ω1 Opt, 10' 11 ,
S58DC06 SineCaITM

	

χ

	

χ

	

115
-2.4

,13-'', ο r

ΜUΧ Opt. 10, 11, 131-

	

χ

	

χ

	

DC5021DX03

	

χ ''

	

κ
DCS Ut il ity

	

χ

	

χ

	

MUX Mainframe

	

χ
DCS02 DGSGRAPH

	

χ

	

χ

	

ω ! Opt . 17
18'

	

,

	

, α,
19"' 1 o r

S58DCO8 οΟs ιιΒ

	

χ

	

χ

	

11
558DC09 SineCaIT"

	

χ

	

χ

	

' ΑvaiWle οχ 5114" or3 112"disks.
MUX Op t. 17, 18, 19, 20

	

χ

	

χ

	

`

	

ΥΑΧ orMICROVAXon reel o r cartridge, please

Note.- DCSοΙιηχοτ and DCSο2ιηχο3 so/twαre

	

Spe"f ωκί&
'' Forl Coxty.cannot be interchanged, .. For ΥΑΧ1Μ7CR0ΥΑΧ sυρ¢u rt order&SRDC06 π*. *s Is development

	

θ58DC09 with Option 01 .

CΑΜΕΡΑ POWER SUPP LY
AND VIDEO INTERFACE

OΧ02-G100117J2 R P owe r
Sup ρΙ y ΝΙ d οο 1rite rface, 11OV

	

SM
220 Υ We ntion - Α 1 th rou gh Α5
powe r p lug opt ions αναl Εαb Ια,
See p age 488 .

	

HC
VID EO MONITOR

ΟΧ05-9 inc h Β & W Vi deo
Monito r 110V ,

	

$300
220 Υ Version -Opt . Α1 Univ . Euro
220 V, 50 Hz,

	

NC
DCS PACKAGES

Note : Contact you r local Te k tmnix Sales
office for a dd itional info rmation .
OCS Ρ 1 Ο DC5υ1, DX05, an d
PEP301

	

$15,010
DCS Ρ1 I DC501, Οχ05.
PEP 301 and 24578

	

$29.050
OCS Ρ1 Ρ DC501, DX05,
PEP 301, 7104,7A29, & 7810

	

$49,870
OCS Ρ1& OC501, D Χ 05,
PEP 30 1,113ΟΖΑ,11Α 71

	

$31,926
OPTIONA L INSTRUMENTATION

24878 - 400 MHz Porta ble MCP
Sco pe- See page 1 ϋ8 .

	

$1&.045
7104-1 GN x Scope Mainframe.
See page 72 .

	

529,995
113οΡλ -500 MHz Scope
Mainf rame . See page 60 .

	

φ14,509
HC1OO - F our Color Plotter .
See page 384 .

	

5895
HCO1 - 4 χ 5 inch Thermal Vi deo
Co pier. See page 386 .

	

$1,300
HCO2 - 800 inc h Th erma l V id eo
Co p ie r. See page 386 .

	

$1,710
T hermal Pap e r -4 rolls p er box
(For Η U01) Order υ10- σ 8α7-υ1

	

549
(F o r Η G02) Ord e r 01 δ-0 θfi8-01

	

$90
WARRANTY

The DGS01, DCS02, and bot h ΜU Χ
m ai nframes car ry th e standard Tektronix
on α ym rwarranty cover ing lab or and
rep lacem ent parts.
SOFTWAR E SUBSCRI P TION SERVICE

An automatic one yea r software update
so hsc r i ption comes with each OC5 or
MUX software package . To qu alify for
the service th e owner has to return t he
software registrati on ca r d or register at
the time of purc h ase.
Any )CS o r Μ Uχ owner can sign up at
any time, contact your Tek Representa-
tive fo r d etails .

ΤΕΧ ΓΜΑGΣβ N EWSLETTER
T h e newsletter p rovi des α for um fo r DCS
users to sh are ap piicati αn I nfo rmation or
to have th ei r questions about the DCS
answe red . T his quarterly ρυ b Ιί cατίοη is
free to DC5 users . Contact your TEK
repr esentative for details .
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Ma inframes fo r QCS
Frame Store Boards
" One host can control up to
256 ΠC5 frame store boards
(16MUX16s)

" ΜUΧΠ4 supports up to 4 DCS
naards

" MIJX16 supports up to 16
ACS boards

"MUX is fully programmable
over G8!Ρ

Note:DX01 and DX03 frame
store boards cannot be inter-
mixed in the same ΜIJΧ

MUX76 -Rackmou ατ t

GPIB ω
ιεεε4Ν

The Μt ΙΧσ4 and ΜUΧΙδ comply
uτ ith IEEE488.2--Ι987and udthι
7'ektronix Standard Codes and
Formats

ΜUΧ04 8eπο hτορ Mufti-Channel DC5

	

ΜUΧ04/16 SOFTWARE OPTIONS

	

S580CO9- Sine Οα!ΤΜΡC software for
Main1rα me, 110V	$4030

	

Su pports DC501 and ΟΧ01 h a rdwa re

	

DCS021DX03 includes calibrated mixes)

	

$675
Includes, 4 open slots ; 80286 CPU ; PC-111 :

	

Opt. 1111- MS-DOS MUX Data L ogging

	

Op t . 01 - Deletes P C softwa re and add s

	

+:600
1nstru rtian man υαΙ :

	

power cord ; 1m GP 18

	

software fοι α PC*'

	

+$1,000

	

VAXIVMS softwa re- '
cable .

	

Opt Σ1- MS-DOS wavefa rm analysis and
ΜUΧ16 Rac kmo unt ΜυΙτί-Chαππ eΙ 0CS

	

graph Ι ng software far α PC ")

	

+$1,200

	

INTERNATIONAL POWER PLUG OPTIONS
Mainframe, 11OV

	

$5050

	

Opt 13 - VAXNMS MUX Data Logging

	

Opt . Al-A5 - See page 488 fa r description .
Includes : 16 open slots ; 80286 CPU ; Ch assis

	

softwa re"

	

+12,500

	

0ΡΤΙΟΝΑL ACCESSOR IES
sli de; PC-111 ; Ιπ strυεt ίοπ man u al ; power card ;

	

Opt, 15- Μ icruVAXIVM δ MUX Data

	

Extra length C1007J2R to DX01r3 cables-
2 m GPIB cable .

	

Logging softwa re"

	

+$2,500

	

(4 mete r) orde r 174-1368-00

	

$150
Μ UΧ041Α UΧ16 OPTIONS

	

S58DC01 - DC S01 F υπ ctΙοπαΙ Ιέ brαη wit h	(6 mete r) O rd er 174-1369-00

	

$150
ΟρΙ. 01"-80286 b oard is d elete d and 80386

	

so urce εα dά ι

	

$400

	

ΡΙ 0 Boa rd ϋits-GPIB d r iver softwar e has been
CPU board is add ed

	

+=950

	

5580006- 3in ο Cal~-+C PC software fa r	mo d ified to operate w it h eithe r MUX mainf rame .
ΟρΙ. 02"-2Μ memory boa rd (used with	OC5011DXa1,includes calibrated mixer-' 3

	

$675

	

(PC-11A GP IB boa rd and d r ive r]
80386 option only)

	

+$1, Θ00

	

Op t . 01 - Deletes PC softwa re an d ad ds

	

+500

	

Oτd o r 021-0452-00

	

$495
Opt, 03"-4Μ memory (two 2Μ hoa rds)

	

VAXIVMS software"

	

(PC-111 GPIB boa rd and d r ive r)
used with 80386 only,

	

+$3,800

	

Supp orts OCS02 and DX03 hardware

	

Orde r 021-0453-00

	

$795
Opt. 04-GPIB low-spee d interlace card

	

Opt . 17 - MS- D OS MUX Data Logging

	

80386 CPU- ζΜ U Χ 04 a nly f "
( Ρ CΙΙΑ) for MUX

	

+5495

	

software fo r α PC"

	

+$1,200

	

Ord e r 672-4251-00

	

$1,500
0 p

td 05 - ) f οτ G ΡΙΙ Βηht hh spee εΙ ntral a rePC

	

+$795

	

Opt . 18- MS-DOS wavefarm analysis and

	

80386 CPU- (Μ U Χ 16 onη) -1 Orde r672-0256- Ο0

	

$1,500
gra ph1og softwar e fo r α P C"

	

+$1,400

	

Mem ory Board -
Opt. f6- ΜϋΧ serve r απ d image software

	

NC

	

Opt 19-VAXNM5 MUX D ata Logging

	

(2Μ fo r 80388) Orde r 672-0252-00' τ

	

$2,000
Note : If no π e of the ΜUΧ softwa r e options are

	

softwa re*'

	

+#2,800

	

(4Μ fo r 80386) O rde r 672-0253-00' 4

	

$4,000
purchased with α MUX Mai r ι frame, then

	

Opt. 20- ΜΊ crοV ΑΧΙVΜ5 MUX D ata

	

"Memory board is required for use wi th theOption 16, serve r and image, must be o rd ered

	

Lgoing softw are"

	

42,800

	

8038G.968wit h eac h malnf rame

	

0υ1Ι8 Ο,5ϋ2 F υηεt ίαηα1 lib rary wit h.-
so urce Code''

	

i5D0

	

*ε πηΙy order e ither Option
Μ UΧ16 ONL Y

	

02 or 03 -one εαηκοε

Opt 06 - Rep laces 400 W power supply

	

Note : 7 Ιτ e DC50 Ι

	

and DCSΠ2 software, are

	

use bath options together to get δΜΒ ofmemory.

with 500 W supply

	

+$5 οο

	

not interchangeable, i.e . S58DC02 cαηηο l be

	

'α Οη 5 1/4" and 3 1A2' disks
used with the DC5a2/DX03.

	

* α Available an either reel o r cartridge, please
specj(y which .

176

The DOS, MUX04, ΜUχ 16, in conjunction wi th α host

	

SOFTWARE
controller , is pa r t of α programmable mu lti ple-c hannel

	

One of the softwar e pac kages, specifically compiled ίπdigitizer system . Use rs can control up to 256 DOS frame

	

the prope r format, is requi red fo r operation of the MUXstore boa rd s and/or GΡΙΒ instr uments wit h one host

	

Sys lain . O rder t he software that was d es έ g η e d fo r t hecontroller .

	

Specific frame sto re hoard, i .e . the Dχ01 will work on Ιγ

ΒΕΝCΗΤΟΡΙRΑCΚΜΟUΝΣ MODELS

	

with ΜUΧ options 10,

	

and 15 . Two types of
Th e ΜUχ04 is the henc hlop nfodel wit h six slats to

	

software p ac kages are available (see c hart απ page 175) :

h old up [ ο 4 DOS f rame store boa rd s . The MUX16 is t he

	

α D ata

logging
ο

	

aanalysis and

	

rap
representation

[Ορ 11 and 18}

rack-mount model with 19 slats and ωίΙΙ hold up to 16

	

f
data) .

(Do

	

15,17,19

	

ηd

	

ο) mαπίρυΙα-
DCS frame stare hoards . Both have passive AT

	

tίοπ o dαtα }, (Opt . 11,13,15,17,19 and 20} .
compa[i h le bu sses, 80286 CPU's and Kill GPIB board s .

	

The ability to calibrate of the scopesη νοη e
of

	

sweep
speed settings

is
availableαύ le when usi οη e fte

OPERATION

	

SineCαt- software packages. See DCS0Ι andDCS02
section for more άnformahu η on S in ecat"' .

The ΜUΧ04 and MUX16 a re designed to be used w ith
α host cont roller and are not capable of stand alone
operation without add itional hardware and software. The

	

CHARACTERISTICS
h ost controlle r must h ave α compatible G ΡΙΒ interface

	

POWER REQUIREMENTSca rd capable of system co ιι tro ΙΙ e r/conifοΙ ler ίη charge

	

User configurable . Fan coole d .operation . Gant rnllers suppo rted in dud e' Tek PEP 3011,
ΙΒΜ PC or comp ati ble, VAX o r ΜΊεΓοVΑΧ .

	

Lin Voftage Ηα

	

-90 to 130 V ac o r 18Π to
The MUX mainf rame is α tal ke r listene r to the

	

264 V ac.

cont r oller via GP IB . The cont ro l ler down load s the MUX

	

tine Fmgυαnεy-47 to 83 Hz . single phase .
operating software [ο t he MUX . After t h e frame store

	

Power Carrserspptiarr-MUX04:150W, ΜUχ16 : 400W,
boards ac q uire the vi d eo images, they are ρrocessad b y

	

ΜUχ16 ω/ορ 1 . 06 : 500 W .t he MUXCPU to produce wavefarm data . The ωανeform
data then can be υρ loaded [ο the host cont rolle r fo r

	

PHYSICAL CHARACTERISTICS
additional p rocessing and/or storage,

	

Μυχο4

	

ΜUχ16It 12 or more ΟΧ03 frame store boards will be
used , then Orderthe ΜUΧ16 with the heavy duty

	

Dimensions

	

mm

	

ίπ

	

mm

	

ίπ

p owe r supp ly (O p t . 06).

	

Width	270

	

10.6

	

483

	

19.0

G ΡΙΒ inst ruments can be cont rolle d by the host via th e

	

Height

	

165

	

6.5

	

178

	

7.0
MUX by the use of α PC-11A board to interface to the

	

Depth

	

448

	

17,6

	

985

	

38.0
scopes . MUX software options have G ΡΙΒ support for the

	

We i gh t

	

kg

	

1b

	

kg

	

Ib
11 302A and 2467B scopes .

	

Net

	

10.9	24

	

21 .8

	

48
Faste r processing speed

can
be o b tained with the use

	

Shipping

	

10.4

	

23

	

21 .3

	

47of an optional 80386 CPU.

[ιΙ:i ΙΙ~:~Ρ[ιiΤίΤ~ι ; ιι :
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LOGIC ANALYZER FAMILY

	

NEW PRISM 3000 DIGITAL
Tekt ronix offe rs α wide r ange of logic analyzers to

	

INSTRUMENTATION SYSTEM
solve the problems of to day's complex d esigns . This

	

The Pr ism 3000 system is the newest add ition to Te k's
sup port ranges f rom the QAS 9200, wh ich is the h ig hest

	

logic analyze r family . It's modularity and wide range of
performa nce d igital έη st r υme πtα t έοπ system οπ the

	

app lication specific plug-in mod ules allows it to h e
market to day, to the 1230, the most cost effective

	

spec εf ι ca Ι ly conf igu red to solve system debug, integ ra-
modula r logic αηαΙ yτer availab l e . And now, the newest

	

t έοη , and ve rification problems .
concept in digital instrumentation is available f rom

	

MICROPROCESSOR DEVELOPMENT
Tektronix-the Prism 3000 series .

	

SYSTEMS
Te k's modular mic rop rocesso r development systems

p rovi de complete support fo r 8, 16, or 32 bit mic ropro-
cessors . Tools ίηc Ιιιde r eal-tim e in-c1 τc υίΙ emulato r s, G,
Pascal, and Ada lang uage develo pment systems, sou rce
level debugge rs, and embedded debug monito rs .

LUU1(,AIVALYLEKι3 .~UΥlJ
MICROPROCESSOR DEVELOPMENTSYSTEMS

Contents
GENERAL INFORMATION

M icro processo r Sup port
Char . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178
Logic Analyzer Selection
Chart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .180
Logic Analyzer Pr obes arid
Accessories . . . . . . . . . . . . . . . . . . . . . . . . . . . . .444

LOGIC ANALYZERS
©Α5 9200 . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . .188
NEWPRISM 3000 . . . . . . . . . . . . . . . . . . .198
1241 . . . . .. . . . . .. . . . . .. . . . . .. . . . . . . . . . . . . . . . . 202
1230 . . . . .. . . . . .. . . . . .. . . . . .. . . . . . . . . . . . . . . . . 204

MICROPROCESSOR
DEVELOPMEN T SYSTEMS

M ic ro pr ocessor Support
Chart . . . . . . . . . . .. . . . . .. . . . . .. . . . . .. . . . . . . . . . .181
68020 Multi-V System . . . . . . . . . . . . . 182
68Κ GLANDS ΙΕ .. . . . . .. . . . . .. . . . . . . . . . .183
Te k©8 Monitor .. . . . . .. . . . . .. . . . . . . . . . .184
8540 V Systems . . . . . .. . . . . .. . . . . . . . . . .185
LANDS Ι Tool s . . . . . . . .. . . . . .. . . . . .. . . . .185
Mil-Std 1750A Tools . . . .. . . . . .. . . . .186
Ada Software Tools . . . . . . .. . . . . .. . . . .187
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Τ ek Offers α Wide
Range of Micropro-

cessor 3 ιρρο rt:
"Multiple Disassembly
Formats

" Simultaneous State and
Timing Analysis

" Time Correlated Displays
" Performance Analysis
" Superior Microprocessor
Probing

" Multiple Microprocessor
Analysis

" Real-Time Emulation
" GIPasεa llAda Supp ort
" Source Level Debug

Intel Micrnprocassurs

'' Under development'2 max = Mαrimum CPU clock speed supported

M IC ROPROCESSOR SUPPO RT

	

1241
DAS 9200

	

The 1241 is α leading logic analyzer for microproces-
so r d esigns . It sup p orts 50 m icrop rocessors and offer s

The DΑ5 9200 offe rs support fo r up to 6m icroproεes-

	

50 MHz state analysis ca pab ility . The 1241 was the fi rst
so rs at

	

one time with α memory d epth υρ to 128#(

	

Ιο gίε

	

analyzer [ ο use α Ι ig υ id crystal colo r shu tter d isplay
acquisitions pe r channel . Th e DAS has built in ca pab ility

	

and incorporates many new concep ts that make logic
to kee p up w it h the fastest and most com p lex CISC or

	

analyzers easie r to use. The po r table 1241 is α p roven
RISC microprocessors available today.

	

And with

	

solution fo r today's problems .
200MHz state analys is capabi1 ί ty, i f h as the power for the
microp rocesso rs of the futu re.

	

1230

PRISM 3000

	

The 1230 logic

	

analyzer is the fi rst Ιοω cost mo dular
NEW logicanalyzer, The 1230 can be configu red with α6 few

The PR ISM 3000 system offers seve ral unique feat ur es

	

as 16 ch annels and ex panded up to 64 ch annels in
to d esigners of mic roprocesso r base d system s. The

	

increments of 16 ch annels. W it h up [ ο 100 MHz of timing
PR ISM 3000 has integ rated high s p ee d data acquisition,

	

αηαλ ysίs and 25 MHz state analysis, the 1230 is the id eal
microprocessor analysis, microp rocesso r contr ol, and

	

ch oice fo r many 8 and 16 tilt microprocessor designs .
real-tim e performance analysis on one module. Mu ltip le

	

Now, α 2 channel 100 MSJs digitizing osc ί 11osεape
modules can be combined fo r multip le microprocesso r	mo du le i s also available .
based d es ίgηs . Othe r mo d u les offe r very h igh speed
acqu isition (up to 2 GΗτ) and digitizing oscilloscope

	

MICROPROCESSOR DEVELOPMENT
capabilities . The PRISM 3000 ar chitect ur e has been

	

SYSTEMS
designed to intagrate muItiρ ] α app Ιίcα#ίοπ specific

	

In addi tion #ο logic ana l ysis sup port far microp roces-
mod u les sath α# they

	

can wo rk together to salve complex

	

sors, Υektr onix also offe rs. α b road Ιίπe of real-time ίη
problems-

	

circuit em ulator s, language development fools, source
level debugger s, and embed ded debug monito rs. Fo r
those doing lar ge software designs

	

and in legra hng them
into comp lex microprocessor based systems, Te k's
development system s offers hardware and software
p rodu ct i vity fools to reduce yo ur 11 me-to-market and
incιease yo ur produ ct's re ΙίαδίΙί ty .

0Α5 9200

	

PRISM 3000

	

1241

	

1230

	

Development Systems
page 188

	

page 198 page 207

	

page 204

	

page 18~

8080

	

max"

	

max"
8031/8051

	

12 MHz

	

12 MHz*'

	

12 MHz

	

12 MHz
8085

	

max"

	

max" max" max"
8086 (DIP)

	

12.5 MHz

	

12.5 MHz

	

8 MHz

	

10MHz

	

8 MHz
8Ω88 (DIP)

	

12.5 MHz

	

12.5 MHz

	

8 MHz

	

10MHz

	

8 MHz
8096Ι7

	

12 MHz

	

12 MHz
80C196

	

12 MHz
80186 (LCCIPGA)

	

12.5 MHz

	

12.5 MHz

	

6 MHz

	

10MHz

	

8 ΜΗτ
80188 (LCGIPGA)

	

12.5 MHz

	

12.5 MHz

	

8 MHz

	

10MHz

	

8 MHz
80286 (LCCIPGA)

	

20 ΜΗ 7

	

20 ΜΗτ

	

10 MHz

	

12.5 MHz
80386

	

25 MHz

	

25 MHz
80386sχ

	

25 MHz

	

25 MHz

	

12.5 MHz
80486

	

33 MHz*'
80660

	

40 MHz
g Microprocessors

280

	

8MHz

	

8ΜΗτ

	

8 MHz

	

8 MHz

	

6 MHz
Ζ8001/3

	

10 MHz

	

10 MHz

	

10 MHz
Ζ8002/4

	

10 MHz

	

10 MHz

	

10 MHz



88100

	

25 MHz

DSΡ560000Ι1

	

50 MHz

H itachi Microprocessors

63β113

	

max"

64180R {i1R1

	

max' Ζ

Note: New or higherspeed mirroprοcessors are constαntly being introduced and our
support is constantly expanding. Contact your loca l sales office if thedevice or operat ion
speed that you are using is not listed.
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SELECTION GUIDE

DRS 9200

	

PRISM 3400

	

1241

	

1230

	

Development Systems

page 188

	

page 198

	

page 202

	

page 204

	

page 182

Motorola Mic roprocessors

6800

	

Μαιέ 2

	

max' τ

6801 mαιί2

6802

	

max" max'

6805E2/13

	

max' τ

6808

	

max"

6809

	

mαχ ' τ

	

max" mαχ ' τ

6809E

	

max'2

	

Μαχ'2

	

max'2

	

max' τ

68 HCll	m αχ" max"" max" max"

68000 (01 ΡΙΡGΑ)

	

16 MHz

	

16 MHz

	

16 MHz

	

16 MHz

	

12 MHz

68008

	

16 MHz

	

12 MH z

68010 (αέΡΙΡGΑ)

	

15 MHz

	

16 MHz

	

16 MHz

	

16 MHz

	

12 MHz

68020

	

33 MHz

	

33 MHz

	

25 MHz

	

25 MHz

68030

	

33 MHz

	

33 MHz

	

25 MHz

68040

	

25 MHz*'

68332

	

12.5 MHz

Σ . Ι . Mic roprocessors
532010

	

mακ

ΤΜ532020

	

20 MHz

	

20 MHz

TM5320C25

	

25 MHz

	

20 max- -,

ΣΜ5320C30

	

33 ΜΗε

Other M i croprocessors
δ5021C02

	

max' max* τ

180214/516

	

mαχ ' τ

ΑαSΡ2100

	

m ax' 2

F9450

	

40MHz

	

40 MHz

	

40 MH z

M11-Std 1750A

	

40MHz

	

40 MHz

	

40 MHz

N SC800

	

max"

GM ECM

	

max'

BUS Sup port
VAXΒΙ mαχ ' τ

GP IB

	

max' Ζ

	

10MHz

STD

	

12.5 MHz

R5-232

	

19.2 k baud

	

19.2 k baud

	

19.2 k baud	19 .2 k bau d

'' Under development-τ max -- Maximum CPU clock speed supported



LOGICANALYZER SELECTIONCHART

Τ ek's Logic Analyzers
Have Led the Industry

with Innovative Features
to Solve Co mp lex
Problems.

"2GHzAcquisition
+ 100 MHz Patte rn Generation
" User Configurable Systems
" Time Correlated
AcquisίtlonslVlsplays

" Low CapacItance Probing
" Pe rformance Analysis
" Ethernet Interfaces
" Color Displays

180

LOGIC ANALYSIS SYSTEMS

	

needs i ncrease ; the h ίghest speed αερυΙs ίl l οπ modυια
Tek's family of logic analyzers have led the industry in

	

that εαπ acquire data at up to 2GΗτ ; time correlated d ata
innovative features . Ta ktronix introdiced the world's IIrs Ι

	

acgυisiΙΊαη s; 100

	

MHz pattern generators ; and probes
modular logic analyzers that can he expanded as your

	

w ith less than 1pF loading .

Timing Analysis
( ΜαχίπιυΜ Channels/Depth)

Ητ sampling r ate

	

1601ΒΚ

	

401120Κ
400 MHz sampflnq rate

	

2001249

ι~ιτηm:mιιrι7~

	

" ~ ι :

	

ν ,

	

ν
OAS 9200

	

PRISM 3000

	

3241

	

1280
page 188

	

page 198

	

page 202

	

page 204

200 MHz sampling r ate

	

38414Κ

	

90ι2Κ
100 MHz sampling rate

	

361512

	

16 ι2Κ
50 MHz sampling r ate

	

721512

	

3212Κ
Glitch t}etection (ns)

	

1 .5

	

2

	

6

	

5
Triggering :
- Levels/States

	

4

	

2

	

14

	

14
- Timers/Counters

	

Yes

	

Yes

	

Yes

	

Yes
State Analysis
(Maximum Channels./Depth)
300 MHz sampling rate

	

180ί18Κ
200 MHz samp ling rate

	

38414}t
50 MHz sαmpl έng r ate

	

7212Κ
33 MHz sampling rate

	

270ι128Κ
25 ΜΗε sampling r ate

	

6412 Κ
20 MHz samp ling rate

	

54011289
16 MHz samp ling rate

	

960181{
Trigger ίn
- Leve ls States

	

16

	

7

	

14

	

14
- Range Rerogni τers

	

Yes

	

Yes
- Time r/Counte rs

	

Yes

	

Yes

	

Yes

	

Yes
Timestamp

	

Yes Yes
Performance Analysis
Statistical

	

Yes Yes

	

Yes
Real-Time

	

Yes
Microprocessor Support
Disassembly Formats

	

5

	

4

	

3

	

2
Multiple UP Support

	

Yes

	

Yes
Register Dedu ction

	

Yes
Microprocessor Cont rol

	

Yes
Pattern Generation
(Maximum Channels/Depth)
100 MHz

	

504116Κ
50 MHz

	

100818Κ
System Features
Modular	Yes Yes

	

Yes

	

Yes
Portabfe

	

Yes

	

Yes

	

Yes
110 : RS-232

	

Yes

	

Yes

	

Yes

	

Yes
GP1n

	

Yes

	

Yes"'

	

Yes

	

Yes
Ethernet

	

Yes
Printer Support

	

Yes

	

Yes

	

yes

	

Yes
Multiple Time bases

	

Yes

	

Yes

	

Yes

	

Yes
Time Correlated Data

	

Yes

	

Yes

	

Yes
Auto Compare

	

Yes

	

Yes

	

Yes

	

Yes
Save Setups

	

Yes

	

Yes

	

Yes

	

Yes
Digitizing Oscilloscope
(.Maximum C hannelsίDepth)
500 MSIs

	

1132Κ "
250 MSIs

	

21169"
100 M51s

" fi nder 1)e ιvetnηment

212 κ



REAL-TIME EMULATION SYSTEMS
Tektro n ix emυ [αt ίοη systems inc Ιυ de V System s for

8 bit and 16 h it mic ro pr ocesso rs and ΜυΙ t έ-V Systems fo r
32 bit mic rop r ocesso rs . T h ese systems provi d e you an
easy-to-use connection to yo u r p r ototype . Ope ration
with out α prototy pe is also possib le, giving engineers a

known goo d en u i ronment for testing new softwa r e.
Prog ram roemoty can he added to yo ur em ulato r ,
replacing d efici ent pr ototype memor y reso u rces . Real
time t race loo ks back α[ software pr og ram execution,
giving you α window into assemb ly o r h ig h -leve l cod e
execu tion .

Tekt r onix also provi d es you w ith an easy-to- u se
connection to you r h ost compute r or workstation, wit h
bath RS-232

	

and ί nd υ stry standa rd Eth e r nof inte τfaces .

LANG UAG E DEVELOPMENT

1Υ11 υηVΓ1ίVlιF1 ιJ rάV1L L1ί Υ1LLVl 1 Υllί1 V Ι μ 1 ωι 1 J-;,1rl ι.ι

Ε.~ι1~ Ιά}Ι_1 .1~.ΥΙ 101r1 :~1

mic ropr ocesso r support is the res u lt of ove r 12 year s of
ex pe r ience in supporting embedde d microprocessor
applications,

HIGH PERFORMANCE RUN-TIME
D EB UG MONITO RS

To comp lem ent t h e mic r o processo r d evelopme n t
system s, Tek now o ffe rs α high performance emb e d ded
debug monitor solutio n for t h ose who d o not nee d full
emulation, The TekDB Monitor includes TpkDB, the
most powerf u l source level d e bu gge r available to day, α
smalI emb edde d mo n ito r fo r you r p r ototype, and link s to
cross compile rs a n d log i c analyzers .

Design Stage

	

Product

	

Purpose

SYSTEMS

	

CODE

	

C LANDS, Ααα LANDS

	

Translate software d esigns
RASCAL LANDS

	

to co d e mod u les
Te kt r onix offe rs α com plete softwa re cr oss-develop-

	

Assemblers
men t envi r onment, Th e Te k Lang uage Development

	

SW Exec u ters
System (LANDS) is an integ rated set of code d evelo p ment

	

TEST

	

Te kDB , Deb ugge r s

	

Verity co d e in α
and debug tools, first offe r ed in 1982 and en hanced si nce

	

Debug Mo n itors

	

known good hardwa r e
t hen wi t h supp ort for C, PASCAL , an d Ad a . LANDS

	

Emulators

	

environment
incl u des α Lang u age Di rected Ed ito r ( L D Ε ), α cr oss-

	

8/W E xecuters

comp ί le r , an Integration Cont r ol System (ICS), α macro

	

INTEGRATI ON	Te kD B , Deb ugge r s

	

Verification of co d e
assembler/linker, and α symbolic and so urce level

	

Debug Monitors

	

in the act ual pr ototype

d ebu e r.

	

Emulatorsto rs

LANDS tools i n teg r ates with Te k's emulators and

	

Logic prodτe r s
Tek'

logic analyzers to p rovide bot h so f twa r e development an d

	

1'ektm τaix hardware and software

	

rrι ucts support designers during the CODE, ΙΕSΊ ',

comp lete system i n teg r ation . T h is popular solution for

	

αιαd INTEGRATIDNphases of the software development lifecycle.

Processo r Em ulation

	

VAX/VMS

	

VAX/Ultrix

	

SUN-3

	

Talk 4300

	

IBM ΡC/ΧΤΙΑΤ

58030

	

Assemble r Assembl e r Assemble r Assemb l e r
CLAN D S ! Ι

	

CLANDS ΙΙ

	

CLANDS ΙΙ

	

C LANDS Ι !
Mo n itor M onitor Monito r Monitor

68020 MV6820 Assemble r Assembl e r Assembler Assemb l e r
GLANDS 1 Ι

	

CLANDS II

	

CLANDS ΙΙ

	

CLANDS 11
Α dα LANDS"

	

Ada LANDS"
Monitor Monitor M onito r Monitor

68000 V68000Α Assemble r Assem ble r Assemble r Assembler Assembler'
68008

	

V68008

	

CLANDS 1,11

	

CLANDS 1 .11

	

CLA NDS 1,11

	

CLANDS 1,11

	

C
68010

	

V68010

	

Pascal LANDS

	

Pascal LANDS

	

Pascal LANDS

	

Pascal"
Mon itor Monitor Monitor Monitor

8086188 V8086/88 Assem ble r Assemble r	Assemble r "
801861188 V801861188

	

CLANDS Ι

	

CLANDS Ι

	

C"'
Pascal LANDS

	

Pascal LANDS

	

Pascal"
1750Α

	

V1750A	Assembler

	

Assembler

	

Ada Composer"

	

Ada Compose r"
Pace1750AE

	

Α d α LANDS"

	

Ad a LANDS"'

	

Asse mbler"'
780 VZ80 Assem ble r Assemble r	Assem ble r"

C", Pascal"

	

C",Pascal "'

	

C", Pascal"
8085 V8085 Asse mble r Assembler

	

Assembler"
C"', Pascal'

	

C" .Pascal"

	

C" . PPascal"
6809 V6809 Assem bler Assem bler
Z13061 /2 8540Α Assem ble r Assembler
*' Third Party Software Pmducts

Τ ek's Development
Tools Are Used for

the Development of Em-
bedded M icroprocessor
Applications .

" Real-Time Emulators
" CIPascallAda Compilers
" Source Level Debuggers
" Embedded Monitors
" HOSISIWafkstation Support
" Ethernet andRS-232
Communications

" Ada Support



MULTTV 68020DEVELOPMENTSYSTEM

Τ he Multi-V System
Provides High Per-

formance Tools for De-

veloping Complex 68020

Based Appl ications .

" 25 MHz 68029Real Time
Emulation

" Full Speed State Analysis
" Up to 12 Μ8 Program
memory

" Performance Analysis
" Software Executor
" TOO Source Level
Debugger

" Ethernet Communications

182
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OR DER ING I NFORMATION
MULTI-VSYSTEM

Μν682Ο 68020 Development
System K900
Includes: Mainframe, Power
Su p ply,

	

Controller Card , απ d
ΤΕχDθ User IntertacelDe bugge r

OPTIONS
Opt . 06- Software Exec utar

	

+$6,406
Opt . 08-16

	

MHz

	

Emulator
and Controller

	

+tι13,500
Opt . 09-25 MHz Emulato r
and Controller

	

4116,500
Opt 1σ -τrigger State Analyzer +$6,000
Opt 11-Mai nframe Expansion
and 110 Probe

	

+$1,250
ΟρL 12-2πd 110 P robe

	

+ί1, σο0
OpL15-1 Me Prog ram
Memory

	

43.000
Opt 1 ά -2 MD Program
Memory

	

+$4,500
Opt. 17- θ Me Pr ogram
Memory

	

+$6,200
Opt. 18 - Et hernet Interface

	

+$2,500
Opt 1C-VΑΧ 78018χια U I t r¬ χ

	

NC
Opt 1 ε - νΑχ ταοιαχχχ VMS

	

He
Opt 1 L -MicroVAX ΙΙΙΙΙΙ Ultrix

	

He
Opt 1 Ν -MicroVAX 111111 VMS

	

HC
Opt. 1 Ρ -VΑχstαtένπ U lt r ix

	

NC
Opt 14 - V AXstabonVMS

	

NC
OpL 1 R - SU N Se ries 3

	

Νς
ΟρL1U-Τα ktro πΙχ 43 χχ NC
OPL 3S - f Year Software Service +$600

68020 M IJLTI-V SYSTEM

	

REAL-TIME ΤRΑCΕΩΙΜΙΝG ANALYSIS
The Tektronix ΜυΙ t ί-V System is α complete softwa re/

	

The Trigge r State Analyzer ( Τ5Α) is α real-tim e bus
ha rdwa re toolkίt for deveIoρ 1 η a em bed d ed 68020

	

state analyzer t hat makes it easy to solve complex
αρρΙίνα t ίοπ s. I f sup ports large des Ι gn teams from ίηίt ίαΓ

	

softwa re an d ha rd ware p roblems . The ΤSΑ can be use d
code d evelo pment to fίπαΙ saftwarelhardwafe integ r ati οn .

	

as α timing αηαΙ yτα r to f έη e-tυπe time cri tical rout! nes, o r
The Μυ lti-V system consists of ;

	

as α bus state

	

analyzer that d ίsρi αys both C an d assembly
" Α 5ofhvare Executor f ο r d eveloping code befo re α

	

code to h el p trace prog ram execution,
p rototype is available

" Α 25 ΜΗτ Real-time [mutation 5ysίem w ith

	

PERFORMANCE ANALYSIS
128 Κ8 of no wait-state p rogram memory

	

Far qu ic k ly characterizing application p rog rams α
" Α Trigger State Analyzer fof real-time, bus state and

	

Perform ance Analyzer (PA) is includ ed that runs on both
timing analysis

	

68020 emulators o r the Software Executer . T h e PA
" Α Performance Analyzer fοι optimizing code

	

displays timing characteristics for the selected ranges
" Up to 12MB ofprogrammemDryfo r developing forge

	

(2048 ran gas available) έη α bar- 1 ίη e fo rmat that shows
applications

	

execution times as α percentage of total time. Α key
" An Ethernεt connection far fast down Ιοαds

	

feature of the PA is that it can be automatically set up
from the outp u t of the C LΑΝD5 ΙΙ compiler.

111Ι1ί !ιιί 1,1 Ι

"

	

Nor"'

Multiple emulato rs can be installed in α single Multi-
Vmainf rame and each can b e accessed via α local area
netwo rk , making t he ΜυΙl έ-V System α multi-user
development system .

SOFTWARE EXΕC UTΕR

The Software Execute r pro v ides α cost-effective known
goo d environment fa r developing code before your
hard ware is available. Ea rly In t he design cycle, use rs
can sta rt de veloping their code using CLAΝDS ΙΙ and
running it on the Softwa re Execu l e r at p rocessor speeds.
When yo ur software is ready to be teste d with α
ρ rolotype, the Software Execute r

	

can be υpg raded to fu ΙΙ
emulation by ad ding an emu l ator pod . Since t h e
Softwa re Exec ute r uses the same Te kD8 use r interface
and sou rce level debugger α5 the emulator, transition
t i me is mi n i mal .

68020 EMULATORS
Two 68020 emulators a re αυα ilabie ; α 16 -67

	

MHz

version fo r less deman d ing ap p l ications and α 25 MHz
emulator for the ultimate ίπ performance. The 25 MHz
em ulator incl ud es all of the f unctio n ality of t he
16 .67 MHz emulato r pl us 128Κ of real-time, no wait-state
memory .

ΤeκβΒ SOURCE LEVEL OE8UGGER

TekDB , α standar d featu re of [lie Mu lti-V System, is α
state-of-th e-art sou rce co de and assembly level
d ebugger . It's windowed user interface displays sou rce
co de in t he C, Pascal, orAda language as app l i cations
are d ebugged .

ETHERNET/RS-232.COMMUNICATIβN
The t raditional bottleneck in using microprocessor

deve l opment systems has been downloading code from
th e host compute r Into th e prototype. Whi l e β5-232 is
the mast conven ίent ί nterface for dοωπΙοαd ίη g code, It is
also the slowest . Tekt ronix has solved this problem by
add ίπg απ ind ustry standa rd Ether net connect ion to its
dev elopm ent systems .

MULTI-USER/MULTI-TOOL SYSTEM

CONFIGURATION

With α s ίmple expansion Gable, υρ to fourmainf rarnes
can be connected logeth e r ρroviding control of up to eight
emulators o rsoftware execute rs . Alter natively, up to eight
users ran eac h control t h ei r own emulato r or software
execute r .



CLANDS° ΙΙLANGUAGEDEVΕLΟΡΜΕΝΤ SΥSΤΕΜ

Integration Assembler
Run-time Code

C L IRE

	

ε Compiler Ι Control

	

Suppo r t

	

Coverage
L in ke r

System

	

library Α r ιαΙγ 1 rr

TekD8 Sou rce Leve : Deb ugge r

Te kDB Monitor

	

(' Softwa re Exec ute r	)

	

C

	

Emu lato r

U se r 's

	

S - 9 Μ8

	

Simulated

	

1- 12 Μϋ

	

Simulated

	

Trigge r
late

Target

	

memory

	

, Ι ?0

	

1Memory

	

Ι Ιιϋ

	

Analyze,

68Κ FAMI LY C DEVELOPMENT

	

CODE COVERAGE ANALYZER

SYSTEM (G LANDS 11)

	

Testing of software is one of the most time consuming

The Tektronix 68Κ Family AN5 Ι C Lang uage

	

and d ίΣlic υΙΙ tasks facing today's ,p rog r ammers . The

Development System (C LΑΝοS 11) is α com plete softw are

	

Code Cove rage

	

Analyzer (CCA) is α powerful tool to help

d evel o pment en v i ronment fo r d evelop ing software

	

analyze t he effect i veness of you Ι test prog rams . To use

ί ntensive embedded app lications fo r the 66000/08/10120

	

the CCA, you compile you r ap p lication with t he CCA

and t he 68930 microprocessors . The ANSI C com piler	option , load it,
and

run ι [ for the desi r e d amount of time .

has been op timized fa r the development of embedd ed

	

The CCΑ th en gene rates α report that identi I ies code th at

applications, App l ications written with GLANDS ΙΙ run up

	

was neve r exe εu[ed and how many times each 1i ne of

to 2296 faste r and p roduces 12% [ο 2096 sm alle r code

	

code was executed .

modules w hen benc hmarke d against ot he r popular 6ΒΚ

	

ASSEMBLER AND L I NKER
C cross compi l e rs on the ma rket today .

	

The GLANDS 11 fu ΙΗυηεt ίοπ assembler is also

C LANGUAGE-DIRECTED EDITOR 1LDΕ j

	

designed for embedd ed app lications. The assembl e r ωί 11

The C Language D i rected Ed itor combines the text

	

optim ι ze ι nstructions an d add ress ίng modes wh e reve r

man ίρυΙαtίοη fu n cti οns of α gener a Ι pu rpose

	

screen edito r

	

possible in o rd e r to red uce code size and speed

with the syntax ch ec k ing fuπε tίοη of α com pi l e r . The lime

	

execution,

saving features of t.DΕ will sh orten the lea rη ing

	

time far

	

I NTEG RATION CONTROL SYSTEM
designe rs new to th e C language, and make experienced

	

Th e Integration Contr ol System (1C5) was desi gned to
programmers mo re productive-

	

help automate t he task of so ftwa r e/ har dware ί nteg rati οη

58Κ FAMILY C COMPILER

	

by so r v ing as the central coor dinato r for the corn ριΙο1

The h ίΑ h -performαn εe req ui rements of many

	

assemble/link process . Rather Ιηαπ a dd hardware-

embedded app lications deman d α compiler that makes

	

specific information to yo ur program modu les, the

full use of the processor's caιpab ίΙίties to generate fast

	

and

	

informati o n is stored in one ICS file . The com p i le r,

compact Code,

	

assemble r and linker then extract specifics from this

The 68K Fami l y C com piler uses many techniques to

	

cantί g urati αη fi Ι e to automatically cοη f 21 the creat ίοη of

produce fast compact co d e . T h ese incl ud e constants

	

load modules .

folding, efficient addr essing mode usage, automatic

	

By locating hardware specific information in one file, it

register al Ιοεαt ίοη , dead co d e of ίm ίπαtίοη, passing

	

ί 5 much easi e r to ωr ι [ ο ρ ortabie co de . R αυΙίπe5 can be

pa rameters ίπ register s rather t han οη the stack , αηd ίπ -

	

porte d to now ha rdwa r e by simp ly changing the ICS f ile .

Ιίπ e

	

expansion of many Ιί b rαη rout ί nes .

	

TekDB COMPATIBILITY
For those who need to gene rate code that can be

	

The GLANDS 11 com piler p roduces α com pre h e n s ive
loaded anywhere in memory at load time, PC (Program

	

load module that contains α wealth of de bug information
Goυπ[ery relative code can b e generated . T h is featu r e is

	

wh ic h is loa ded into Te kDB fa r true sou rce level d ebug
useful for developi ng ap p licatio ns that w ill be loaded off

	

when using t he Mu f ti-V system or the TekDB Monitor ,
of disk .

	

With this inf orm ation, Te kDB can debu g the h ig hl y

αptimiτed code generated by the CLANDS ΙΙ com ρ i Ι er .

LANDS 11 Provides
the Best C Tools on

the Market Today fo r
Developing Β8Κ Based
Embedded Applications .

" integrated3ο [ ofANSI C
Development Toois

α 68000ι08ιτε+2α and 8800
Supp ort

" Code Coverage Analyzer
- TekDB Source Level
Debugger

α Debug Optimized Code
" Generates Fast and Small

code
" Improves System

Performance by up to 2296

ORDERING INFORMATION
CLA6620

	

31ο
Includes

.
68οοοιοαΑΜΜα

C Comp ile r, CLOE, Assembler/
Link e r , ICS, CCA

OPTIONS
ορι .1 C - VAX 7α078 χχχ Ultrix +$10.99 σ
Ορ L 1 F - VAX 78 α /8χχχ VΜ S +$10,99β
ηρ t 1 ι - MicroVAX ! ΙιιΙι υέ trέχ +$9,34ο
opt. ΙΝ - MicroVAX ΙΙ /!! ι VMS

	

+$9,340
Opt. 1Ρ - VAXstati ο n υ lt rix

	

+$3,840
σρι. 1η - νΑχ sταtιοπ VMS

	

43.940
0 ρt .1 R - S UNWOS 3

	

+Μ 840
opt . 1U- Tektronix 43xx

	

+$3,840
Opt . 3δ -1 Year Software
Service

	

+$1,100

ASM6820

	

$10
1 τ tε !Li des: 68Κ Fαm Ιή Assembler/
Linker/ICS

OPTIONS
Opt, 1 C - VAX 78ο/Sxxx Ultrix

	

+$3,ο90
OPL 1 F - VAX 78 α/8χχχ VMS

	

+$3 .490
ορτ-1 ι - MicroVAX ιι/1 ιΙ υιτr ίκ 42,990
opt . IN - MicroVAX ιιιιιι VMS

	

+3τ,99 ο
opt . 1P -VAXstation υ ltrix

	

41,490
ορt .1 η-VAxstaτionVMS +$1, α9 ο
OpL 1 R- SUN Se ries 3

	

+$1+490
Ορτ.1υ- Tekt ronix 43κχ

	

+$1,49Ω
opt. 39 -1 Year Softw are Service +3350



Τ ekD B Monitor Offers
α High Performance,

Cost Effective De bug
Envi ronment for Soft-
ware Application
Develop ment .

" Develop Real-Time
Embedded software

ι " 68000198110120 and68080
support

" TekD8 Source Level
Debugger

" Links to C, Pascal, Αdα
Compilers

" 4 ΚΘ Embedded RON
Monitor

" Compatible with Logic
Analyzers

" Compatible with Real-time
Uperatlng Systems

" Ideal forUse with Single
- η^ rd Γ.ηmπι r1 α r-

Μ V68κΜ 68 κ Debug Monito r

	

$10
ΜV68κΜS 68 κ Debug Monito r
Suu r oe απd Rig ht-το-use License

	

;1 σ
ΜΥδόΚΜκ Monitor Develo pment
Kit

	

$10
Includes - Te k D α , Debug Monitor,
CLΑΝπ5 ΙΙ , ΜηπΊ tDΓ Source

OPTIONS
Opt . ΙC- VΑΧ 78018 χχκ llftdx
( MV 681SM)

	

45,990
( Μν68κΜS )	+$2, α9 σ
Μ<68κΜκ

ΟρΙ.1 F - VRX 78018 χχχ VMS

	

+$17,54U

9

(MV68 KM)

	

+;6,990
(t
M
Νν68 κπΜκ) +$540

άρΙ .1 ε - Μ icro VAX 11/111 Ultrix
( Μν 6ακΜ )

	

+$3,99 σ
( Μ V 68ΚΜ 5 )

	

+$2,990
( Μν68κΜκ) +$13 " 490
ΟρΙ. 1Η - MicroVAX 11/111 VMS
(MV68KM )

	

43,990
(ΜV68 ΙίΜ 5 )

	

+$2,990
(Μν 6ακΜκ ) +$13,490
ON . 1 Ρ -VΑΧsΓαt Ιοη U ltrix
ςΜν 6 ακΜλ

	

+$2,49σξΜV68ΚΜθλ

	

-+
(Μν68κΜκ ) 47,640
O pt 10 -VAχ station VMS
(Μν68κΜ )

	

42,490
ξΜν68κΜ 57
ξΜν68κΜκλ

	

47,ο4 σ
Opt. 111-SUN Series 3
MV68KM
(M V 68 K M5}

	

+52,990
(Μν 68κΜκ )

	

47,640
0 ρt .1ϋ -Tektronix 43χχ
(Μν68κΜ )

	

42,490
ςΜν6ακΜSλ

	

+τ 2,999( Μν68κΜκ(

	

47,640
-'

	

Contact your local sa les
engineer,
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TekDB11 MONITOR

OR DER ING INFORMATIO N

Source
coee

So ur ce

	

Memory

	

Stack

	

υα r αδΙ e

	

1legister

	

C.vnfig

	

ϊ c'ητ π 1

	

Nο FtCode

	

Win n ow

	

Wir ιcow

	

W ιπdονν

	

& ιπ dυω

	

W ίπ dυω

	

Ο s
Window

Loa d e r

ΤekDB MONITOR

	

TekDB C SO URCE LEVEL DEBUGGERDe bug monitors have been α favorite way to debug

	

TekDB is α State-of-t h e-art windowed so urce co d eembedded software fo r yea rs . However , t hey generally

	

debugge r and use r interface t hat prov i d es you withoffe red οπ ly ru dimentary debug gI η g ca p ab έΙ ity-stop at

	

complete control ove r yo u r embedded code . T h is use ran add r ess, exam I nelpatch memory, and go α [ αη

	

έη te rface

	

and deb u gge r work s with the TekDB Μοπέt αradd ress . Tektronix has expanded on th is concep t and	and the 68020 Multi- V Development System . TekD Bd eveloped α debu g monito r with th e functionality of an

	

d isp lay windows incl ude:
Ιπ-ci r cu it em u lato r and integ r ated It with TekDB , α

	

" So u rce Code

	

" Stack
proven C source level debugge r . T h is powe rful

	

+ Registe rs

	

" user Prog ramcombination of pr oducts provi d es the softwa re engineer

	

" Memory

	

" Va riablesα new and flexible low-cost softwa re d evelopment

	

" Configur ation

	

" Commandenvi ronment .

TekDB MON ITOR
The TekDB Monitor is abo u t 4

�

	

kbyfes of co de that α user prog rams
Ια tο h is ρ r α[otype's EPRΟΜ . Th is
monitor performs two basic
functiοn& 1 it esta b lishes cammu-
nications with α host compute r , and
2) i[ lin k s you r embedded softwar e
to t h e Te k DB debugger .
T h e TekDB Monitor provi d es t h e

deb u g capabilities of an in-ci rcuit-----------------*- - - ϊ =___ -Υ °_ω°

	

-----

	

---------- ------ em υΙ atar except f α r h ar dwar e
brea kp oints or real-time functions
suc h as real-time t race, timing

Ι~f~WrvHi [®®

	

analysis, or p erfo r mance analysis .
However , wit h t h e ad d Iti αn of α logic
analyzer, even these emulator

TekDB§ window interface displays α wealth ofinformation on

	

fu nctions can be perfo rmed-
the screen atone time . This display can be modified to show
the information )vu need

Obj ect
F ι le

TekDB Window iriterface

Mor , i ς o r in r erface

Γοmm υ r ι ca[ιοπ

Exceotic ,i Veotrr ""

-�,---,-,-,Host Com puter -i

User Prototype
[)(!bug
Mo r.i τor

:1 F" Γ

TekDBBlock Dίαgrατη

Each w in dow is up d ate d with new
info rmation whenever α br ea kpoint
is reac h ed . Thr ee o r four windows
appea r on th e Screen at any one time
and each can be resi τed to meet
your re q uirements,



8540 BASED 8116 BIT VSYSTEMS
C/PASCAL LANDS ΙLANGUAGE DEVELOPMENT

8540 BASED V SYSTEMS

	

LANGUAGE DEVELOPMENT

MODULAR AND UNIVERSAL SYSTEMS

	

SYSTEMS ( LANDS Ι )
To s u pport t h e test and ί rι teg r ation phases of α use r's

	

CIPASCAL LANDS Ι
project, Tek offer s V Systems-comp lete 8 and 16 bit

	

LANDS Ι is an Integrated set of 16 bit language
micro processo r d evelo pment system s . Modularity an d	development tools consisting of α ;
υ nive r sa Ιί ty a re key featur es of t h e V Systems eπαb Ιίη g

	

" Language Di rected E dito r {LD Ε )
t hem to b e configu re d to meet your needs . Modu l ar

	

. C/P ascal C ross Com p iler
o p tions include:

	

" Integr ation Cont rol System (ICS)
" 8/16 bit Real-time Em u lato rs

	

" Hig h L evel Language Deb ugge r
" Pr og ram Memory-84K to 2 Μ Bytes

	

" Macro Assembler an d L ί n k er
" Trigge r Trace Analyzer (ΤΤΑ )
" Memory Allocation Contro l le r

	

LANGUAGE DIRECTED EDITORS (LOE)
" E t h e r net Connections

	

The Language Directed E dito rs fo r C an d Pascal

R EAL TIME AND TRANSPARENT

	

combine the text manipulation functions of α gene r al
pu rpose sc r een e d ί to r ωί th t h e

	

syntax c h ec k ing fu ncti οn
EMULATION

	

of α comp ile r . Th e time saving featur es of LD Ε ωίΙΙ
Real time emulatio n , standa rd on all Tektronix

	

s h orten t h e lea r n ing t ime fo r designers new to th e C o r
em u lators, is accomplished by executing co d e on α

	

Pascal language, an d mak e experienced programmers
processo r ί dent Ica Ι ίπ f υηct ίαη to the one targeted fo r th e

	

more pr od u ctive .
pr ototy p e har dwar e. Th e em u l ato r processo r is run

	

G AND PASCAL CROSS COMPILERSυ r ιder t h e εοηt rαΙ of powerfυΙ debug software th at allows
control an d tracing of t h e cod e's execution . Te k's

	

For high level lan guage programming, the LANDS Ι C

supe r ior emulator s αΙΙοω your code to execute έπ real

	

and Pascal cr oss com ρίΙ e rs cc ηt αίη

	

many enIn α ncefronts
tim e, wit h no wait-states inserted or clac k pulses

	

far mic ropr ocessor pr og r amming, These enhancements
str etche d . T h is means t h e emulato r is fu lly t ransparent

	

Include interrupt hαπ d 1 ιπg, b it level d ata mani p ulation,
to the user, t herefore,

	

you du

	

not spend t ί me 'war king

	

ass ίg ηment of va r iables to s p ecific hard wa re addresses,
ar oun d " t h e d evelo pment system .

	

and d i rect access to IJfl ports with out In ανίπ g to resort to
assembly language code . T h e LANDS Ι C compiler

ΤΤΑ CAPTURES REAL TIME EVENTS

	

supports Ke r nighan and R itc h ie's standa rd C and th e

(STANDARD WITH V SYSTEMS)

	

proposed ANSI C stan d a rd.

Α powerful option to Te k emu l ato r s is the Tr igge r

	

INTEGRATION CONTRO L SYSTEM JICS j
Trace Analyzer (ΠΑ), w h ich uses α h igh speed t race

	

LANDS Ι incl ud es α unique tool fo r implementing t he

events,
to
with th e
cap ture real ti

prototypepe
e
running
softwa re

at
απd

t h e design's
1ο
ful l

l

	

hardware/softwar e έ nto r face calle d t h e Integration Cont rol

s p ecified operating s p ee d . Th e ΤΤΑ 's d ata qu alification

	

System . T h e user fills in α brief source file with

allows you to ca pt ur e only t h e data yo u wish to see .

	

parameters defin ί ng the softwar e modu les and h a rdware
configuration. Fταm th is so ur ce file, ICS automatically

LOCAL AREA NETWORK CONNECTIONS

	

handles th e details and gener ates t h e necessa r y co d e end

Down Ιαα d ίπ g of code h as always been α bottle nec k	conirπαπ d files to exec u te code in t h e ta rget system ,

when using mic ropr ocessor development systems . Α

	

HIGH LEVEL DEBUG-C AND PASCAL
new Ethe ΓΠet connection Ί 5 now available to connect
8540 b ased systems to industry standard networks . With	Te k's LANDS l debu g system increases yo ur

this option you can dow nload code up to 40 times (from

	

prod uctivity b y enabling yo u to debu g cod e at th e sou rce

20 in ί n utes to 30 secon d s) faste r th an over stan d ar d

	

co de level . Your prog r am and variables can be d isplayed

R5-232 .

	

in h igh level sou rce fo rm . Breakpoints can be set on
statem ent n umbe rs, p roced u re and function names, or on
variables to halt prog ram execution- This a pproac h
complete l y eliminates t h e time cons uming requ i rements
of translating assembly level debug information into its
h igh level cou nterpart .

8 AND 15 BIT ASSEMBLERS AND L I N KERS
Te k assembler packages co nsist of an assem b ler for

t h e specific microp rocesso r , α sophisticated link er far
locating co d e, an d α Ιί h r ary gener ator fo r c r eating sou r ce
cod e fo r ob j ect mod ules and reusing obj ect mod ules
previously c r eated . Τek[r οπίχ' assemb lers

	

and lin k e rs
include many features t h at are no rmally associated only
with h igh-level coding .

Τ e k's 8/16 Sit Em ula-
tίση and Lang uage

Tools Provide α Seam-
less Host-Based Design
Environment.

8540 BASED V SYSTEMS
" 8 and 16 Bit Real Time
Emu lation

-Modular and Universal
Systems

" EthemetIRS-23Υ Conneεtiar .

CIPASCAL LANDS Ι
" Complete Code generation
Systems

" CIPasεa l Compile rs
*High Level Debuggers
" Editors
" Assemblers1Zinkers

O R DER I N G INFORMATION

8540BASED V SYSTEMS
i n cl u des : 8540Α Integ r ation U nit . 8 0 r
16 Bit Em ιιΙαtίαη Support, 128 KID
Mem oη , απ d TO gger Trace Anaiyzer

Υβ 800σλ Emulation

	

$24,900
Υ68008 Emuiatiun

	

$24,900
Υ68019 Emulation

	

$24,900
VB809 Emulation

	

$14,500
Υ80186 Fm ιι lation

	

$24.900
Υ30188 Emu lation

	

$24,200
Υ 8085 Emulation

	

$14,500
Υ 8088 Emo lati u n

	

$24,900
Υ 8088 Em u lation

	

$24,900
V Z90 Emulation

	

$14509
OPTIO N S

Opt- 11-512 Κ 8Το tαΙ Memoη +$2,900
Ορ L 12-768 KB Total Memory +$4,σ 00
op t. 13 -1 Μ 8 Total Mem ο ry

	

+$6,000
Opt, 14-2 Me Total Memory

	

+$12,000
Opt. 19 - LAN Connection

	

42,500
LANDS ι

LANGUAGE DEVELOPMENT
SYSTEMS

incl udes C o r Pascal Comp ile r .
Assem bler . LD E , ICS, H LL De b ugge r
CλλΗ 88Κ 68000ιο8110 C Comp ile r

	

$10
CLλΗ88 808188/18 61188
C Compiler

	

$10
PLANΒακ 65000ro α11 0
Pascal Com p ile r

	

$10
ΡιΑΝαβ 8086 1Μ1 86/1 88
Pasual Compiler

	

$10

OPTIO N S
Ορ1,1 C - VAx 78018 χχχ U Ιtrίχ +$10.99α
opl .1 F - νΑχ 78ο 18χχχ νΜ S

	

+$1 σ ,99σ
αρ L 1 ι - Μ icroVAX ιιιιι 1 υιtrίχ

	

+ τ 9,3 ασ
αρ l . 1 Η - MicroVAX 1Η111 VM S

	

+$9,340
Op L 1 Ρ -VAxstation Ult rix

	

+$3,94ο
Opt. 14- VA xstation VΜ 5

	

+$3,840
Opt. τ ft " -sυΝ - α υιιίχ

	

+$3,α4ο
Opt. 111*1- Tektronix 4300

	

43,840
0 p t. 3 δ -1 Year 5oftwa r e
Service

	

41,100
" ,

	

cιΑνεαχ οx ly
Assemb lers, comm u nication packages
ζΙ CΟΜ40Αλ , an d ΙβΜ P C 5ιιρρο rt are a lso
availa b le . Co n tact yo u r local Tektronix
sa les rep rese η lative to ε additional
inform ation,
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C ost Effective Soft
wore and Hardware

Tools for Mil-Std-1750A
Embedded Applications
" Rea l- Time Software
Execution

" 30 MHz PACE1750 Support
" Surface Mount and in Sockel
Probing

" 11da Source Level Debuggers
" Fast Ethernet Interface
" VAXFamily Host
" Worldwide Service and
Support

MIL-STD 1750Α SUPP ORT SYSTEM

	

ΝΣωΑDΑ SUPPORT FOR THE ν1750Α
The Te ktronix V1750Α απd V1750S Systems ar e high -

	

Αdα support has also b een integ rated with t h e V1 750A
performance, cost-effective tools fo r d eveloping, testing,

	

system

	

Α number of 1750 Ad a compiler systems a re
debugging, and ί nteg rating emb ed de d softwareand

	

available f rom partner ven d o rs . T h ese systems p rovide
Target hardwar e . Because th e

	

1750A milita r y standa rd is

	

dέ rect su pp ort fo r th e V1750Α Softwar e Integ ration
an Instr uction Set A r c h itectu r e (ΙSΑ), no si n gle 1750Α

	

System (emulator) and V1750S Software Execution
processo r exists. Eac h implementation of th e stan dard is

	

System . T h ese com p iler systems inclu de sou rce leveld iffere n t, including single-c h i p , multi-c h ip, bit-slice, and

	

debuggers t hat a r e interfaced d i rectly to t h e V1750Aboa rd -level pr ocessors ; α1 Ι with diffe re nt spee d ,

	

size and

	

system . Debugging and ve rification of Ada ru n-time
weig ht ch a racteristics . Th e Tek t ro n ix V1750A System	software is accomp lis h ed unde r cont rol of th e sou rce
adapts to many d iffe r ent M I L -STD 1750Α system con-

	

level debugge r without any need to translate machine
figurations. It can be used wit h different processor s or

	

co d e or assemb ly lang u age . Dow nloads are extrem el y
different cν nfig υ r ations of the same p rocessor . Some of

	

fast beca use of t he VI 750's et h e r net interface . See t h e
t he pop u lar

	

1750A pr ocessors t hat th e V1750A sup ρ orts

	

ΑDΑ 5UΡΡΟ RΤ

	

section on t h e next page of t h is catalog
fo r more i nformation on Ad a vendor s and Ada11750
p rodu cts .

ORDERING INFOR MATION
Υ 1750 Α Software I "ration
system

	

$35,300I nclud es : 8540A, 128 KB Pr ogram
memory

'
ΤΤΑ , 175αΑ-2 Emul ato r

and Pro be
V17509 Software Exec ution
System

	

$25,300
Inclu des: 854αΑ, 128 κ 5
Pr ogram M em ory, 1754 SΠΦ
Executo r (88M 1750)

OPTIONS
Opt. 10- 256 κ8Το t αΙ Prog
Mom

	

41,000
Opt. 11- 512 KB Total Prog
Mom

	

+$2,900
Opt 12 - 768 KB Total Prog
Mem

	

4 ο ,000
Op t 13 -1 ΜΒ τοtαΙ Ρ rvg
Mem

	

+58,000
Opt 14-2 MB Total Prog
Mom

	

412,000
Op L 19- Ethernet Interlace

	

+$2,500
88Μ 1750 Software Exec ution
Unit

	

$s,500
Opt . 05 - Expand e d Memory
Su pp ort

	

$2,000

NEW PERFORMANCE SEMICONDUCTOR
PACERU NNER 1750 BOARD

ΤekΙ r οπίχ has expa nd ed ί ts M I L-STD

	

1750A program
by αππουπ c ίπ g V1750A Softwa re Integration System
supp ort fo r t he 30140 MHZ Performance Semiconductor
PACERun ner board . The PACERunne r board is α si n g l e
boa rd	computer based on th e PACE1750 CPU c h ip set,
and ί nc1 υ d es 5υρροΙ1 fo r the ex p anded memory ορt ίοπ .
Th e PACER unne r b oar d has α built-in interface for th e
V1 750A system so it can be use d without desig ηέηg

	

any
add ίt ίοπαΙ ha rdwa re . At 30 MHz th e V1750A system ωίΙΙ
t rack p rog ram exec υ t ίοη in real-timewith outadding any
wait-states .

1750Α SO FTWARE EXECUTER* 8ΒΜ1750
When th e target ha r dwa re isn't available, th e 88Μ 1 Τ50

Softwar e Execu f er (5WΕ) can be used in its Place . Th e
are the F9450, MAS-281, MDC-281, PACΕl750Α ,

	

89M1750 SWE p r ovides α M I L-STD 1750Α c οm ρ i ίαπ t
PAC ΕΙ 750ΑΕ , Delcc Μ-372, Tr acor RΗ 1750, SBC-50

	

envi r onment fo r testing an d debuggi ng software .
boar d, and th e PACERunner board .

	

Programs can be loa ded and teste d wit h t h e SWE
Th e V1750A System is supported by an integ rated

	

processor befo r e they are tran sfe rr ed	into the target
communications pac kage (1COM40) fo r popular

	

environment. ΙΙΟ systems on t h e target can be simulated
mainframes

	

and work statέοn systems . T h ί s p rovides α

	

by using SVC calls to access host resources li k e file
tur n key interface between th e host softwa re tools (su ch

	

systems an d per i p heral ha rdware . Seve ral MIL-STD
α 5 assemblers and compile rs) to αΙΙοω r υη -tim e modules

	

1750Α options ar e su p ported by t h e SWE incl ud ing t he
[ο be t r ansfe rred q u ick ly and eff ίciently

	

Into the tar get .

	

expande d mem ory option. Th e 88M1750 can b e added to
Sou rce-level debugger s also use th e ICOM40 pac kage to

	

α V1 750A, or is available ίπ t h e ρ recβnf ίgur ed V17505
form α tig h tly i nteg rated lin k to t he V1750A System .

	

system .

LOCAL AREA NETWORK ETHERNET
CONNECTIONS

Downloading t he cod e has always been α bottlenec k
when using microprocessor d eve lopment systems . W hile
RS-232 is the most cοην e π lent i nterface fo r dνωηΙοα d ίπ g
code It is also t h e slowest . Α new Et h e r net connection is
now avai Ι able to co η neet t h e V1750A to VAX/VMS, 5UΝ-
3, and Tek 43χχ systems. With t h is option you can
download code up to 40 times faste r th an ove r standard
RS-232 (f r om 20 m ίη utes to 30 seconds}.



re kDΒ Manitc"

Use,
ι argeτ

Vendor C
Ven dor Β

u erιdo r Α
Αdα
Debugger

Ααίχ ,) L1p 1 ωΑ1Κ1, LΕ νΕL,υr1Υ11,Ιν 1 1 νυ1.ο

NEW

ΤΡkDΒ ΑDΑ
Debugger

Σ -9 MB Ι JSFTILII εttOd Ι

	

Ι 1- 12 ΜΒ11 Simuiated Ι

	

ITrigger
Memory 1 .0

	

Memory Ι !ο State
Analyzer

Ada BACKGROUND

	

have been develope d that connect these debuggers to the

Αdα was οrίgίπαΙΙy developed to reduce the h igh cost

	

Tektronix system . The ch art below lists al Ι of the Ada

of dm Ια ping embe dded software for defense

	

and

	

Vendors that offer iηlegrated interfaces far theTektronix

aerospace applications. 1t ωαs intended to replace the

	

systems. Check with you local Tektronix rep resentative

over 4(Η} languages th at were ίπ use by the DoD and ίΙs

	

for ίπfο rmα t ίοη on additiοnα1 vendors that of fer support.

contractors . Ada is now being adopted in many

	

HEWTekOB/Ada
commerdαΙ αρρΙίcαtions, es p ec ια 1ly ίπ the

	

European
Tektronix also offers another level of source level

anot
electher

programm ι
or ίcs g ιam ηΙη

g
Αdα was not ίπα i ηcor as j ust

	

debugging with TekOB/Ada . TekDB/Ada is α Te ktronixlanguage . Ada

	

p orates many

	

source level debugger t hat offers support for Αdα .
character ίstics that support modern software engineering

	

so uD8
level

ίs
debugger

t for use ίπ embedded systems
principles- Tektronix h as made α significant commitment

	

απd ίΒ /ίght1y ~ ηIntlmirated with Τektεοηίχ em

	

on
to deνe1αρίπ

	

ρ

	

t for its customers-

	

technology. TekDRIAda can b e used with TekβB
Te k's Αdα support

h as
been mo deled around the

	

monitor, the 68020 executor, Or the 68020 emulator .
LANDS ς

for
h e"e!οLAND System) concept

	

t

	

Th is gives Ada deve lopers α range of price performance
was introduced

	

scο
concept

fvr the
"C"

S is to prod ucts in
seamless

	

options in integrating software into the target eπνιrοη -
Τοη 6αίο εοπε

between
LANDS is heprovide α seas

	

ment . TekDΒ can also be used standalone, or "of-Ιίπe",

development of
betwn the

em bedded
host and t

software,
target η
Tektronix,

i χ
through

	

so debugging and verification can proceed with outdevelopm

	

ng the com pi ler system- TekDR uses the newiyI ts Integrated Solutions Program, has encouraged Ada

	

activati
developed IEEE-695 interface standard to es thtransfer load

systems.
to provide support for Tektronix integration

	

m odules

	

and debug intormation . The fοΙ l οωίπg ta b le
system s .

	

lists In teg r ated So Ιυ tίαπ Ven d ors that supp ort Tektronix

INTEGRATED SOURCE LEVELDEBUGGING

	

Systems. New products are currently und er evaluation

Tektronix is Ιntegrating high-performance em υΙαtίαη

	

so check with
your

Tektronix r epresentative for up to date

and execution technology wi th α variety of Αdα

	

Information.

development systems- Using the LANDS concept, the
Tektronix integratian system ίntelaces d ί rectly to the
Ada

	

source level debugger. This means programs
can

be loaded, debugged and verified r i ght on the target

	

ADASUPPORT FROM TEKTRONIX
system . If the target isn't available, then t he software

	

Integrated

	

4n-Line Vendor Debugger

	

TekDβ/Ada Debugger
executor can be used in its place. Two levels of support
are ρrονίded by Tektronix and its Integrated Solution

	

Solutions

	

ιΜν6ά2α or

	

Μν682α or

Ven d ors. On-line source level debugging with the

	

Vend or

	

ν1 τ5υ

	

Te kDΒ M onitor

	

TekDB M onitor

compiler vendor's debugger, and integration using the

	

Als s

	

Yes
Tektronix Talk DB/Ada debugge ε system .

	

Tartan Labs

	

yes

	

yes

ON-LINE SOURCE LEVEL DEBUGGING

	

Teiesoft R ea d	Yes"

	

Yes

Source l evel debuggers are αναίΙα b!e ωί th most Αdα

	

TLD Ltd-

	

Yes

development systems. These debuggers usually depen d	SystemsDesigners

	

Yes''

	

Yes"

on other components of the compiler system to be

	

Verd ix

	

Yes

	

yes
active, S0 they are referred to as 'on- Ιίπe" (i .e-, they

	

" +

	

Products are under develap tnent. Check with	your Tektronix represen tativefa r αναdability.
canπνt be used standalone, or 'off-line°) . Interfaces

Α dα Support Tools for
the fi81[ Family and

Mil-Sid-1750A Systems

ο Integrated Source Leval
Debuggers

@Emulator, Executor and
monitor

"TekDBIAda Debugger
"Ethernet Connection
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another acquisition card to begin sampling .

The DAS9200 integrates α high resolution, color display to make it easyforyou to view
acquired data and σfull ASCII keyboard so that it's operation is asfαmiliar as
operating α PC.'.

9j= DIGITAL ANALYSIS SYSTEM

provides t hree Η5-232 ΙΙΟ p orts and seven inst rum ent
ca rd slots . In dustry standa rd G ΡΙΒ an d Ethemet LAN
interfaces a re optionally available .

Α 14-inc h color dis play, the 9201 Τ , can be adde d fo r
stand-alone o peration of eit her t he DA59220 or
{1AS9219 .

Timing Analysis and Hig h Speed State Analysis
For timing analysis there a re the 92A16 and 92HSB

fam ilies . The 92Α16 is α 16-ο h αηπαΙ acquisition card that
samp les at 200ΜΝτ (5 π s) .

	

I f has 4 k bits of memory pe r
ch annel .

	

Each single card can be expanded to α system
total of 384 channe Ι s with ηο memory dep t h or speed
trade-offs . T he inp u t probes have α programmable set up
and hold tim e fo r high speed (up to 200 MHz)
synchronous acq u isition an d prov id e an 1 η credibly Ιοω
2.5pf capacitive loa d . Fo u r-state trigge ring, glitch captu re
(2ns ty pIca ΙΙ y), auto- r υη , and othe r features combine to
help you find even t h e ιΤιο st elusive pr oblems .

Sub-Nanosecon d Ti m ing Resolution
The 92Η58 family can samp le up to 2 GΗτ (500 ρ s)

across α5 many as 160 εhαπηe Ι s, The ext remely hig h
bandw idt h probes a re gua ranteed to capture p ulses as
small as 1 π s an d has been ρ rove π to reliably capt u re
μυΙ ses as small as 700psI These

	

probes exhibit
ext remely low in put capacitance ; less t han 1 pf . ll η -
challenged in it's class, the 92Η58 offe rs the only
solution when you require the greatest accu racy trom
you r instrumentation .



State Analysis and Advanced M icroprocesso r
Support
Fa r state analysis o r microp r ocesso r suppo r t there is

t h e 92Α60/Α9 Π fam ily .

	

These acq u isition car d s a r e
availa b le in eit h er 32Κ o r 128Κ deep ve rsions .

	

The
92Α60 is 60 channels wide . Th e 92Α90 is 90 c h an n els
w i d e . T h e ext remely sophisticated trigge r ing of th is
fam il y offers powe r beyond measure . And α ρ re-
p rog r ammed libra ry of usef u l t rίgger ίη g scenanos
(including t h e abi l ity for you to add lib rary e n tries) add s
both convenience a n d ass ur ance that you can get the job
done quic k ly .

P attern Generation Up To 100 MHz
Fo r stim ul u s requirements you ran c h oose between

t h e 92S161532 απd t h e new 92SX1091SX118 . These
sub-system s offer data rates of υρ to 50 ΜΗτ

	

and 100
MHz res p ectively .

	

Patte rns can be o u tpu t eithe r sequen-
tially or algorit hm icall y using α command st r u ctu re t h at

ί nc1 udes calΙα ble s u b ro u tines . Th ese patte r n generato rs
can be combined with any of the acquisition ca rds to
provide powerf u l stimulus/response systems .

DIGITAL ANALYSIS SYSTEM K=
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MULTITASK ING BRINGS THE POWER O F
MULTIPLE INSTRUMENTS TO Α SINGLE
DISPLAY
The DΑS9200 alΙοωs you to del Ι n e "cl u sters" οΓ car d s,

eit h er acquisition, stim u l us, o r bath . By d efining two
"cluste rs° you effectively c reate two Ιοg ί c απαΙ y τ e r s t hat

	

Up to three expansion mainftames can be
can he oper ated independently or simultaneo u sly. T h is

	

connected to theDΑS921θ or DAS9220
allows you to "baby-sit" yo ur d esign fo r an inte r mittent

	

expanding the system to 28 instrument card
fail ur e w it h one cl u ste r and at the same time use th e

	

slats. For automated test (ATE) applications,
secon d cluste r for other work .

	

the DΑS9200 can be setup and controlled via

I NTU ITIVE OPERATION SO YO U CAN FOCUS

	

RS-232 or GPIB interfaces.

ON THE PROBLEM, NOT THE TOOL

	

And every DΑS9200 m αί nfr ame

	

arid ί ustr u ment car d is
Al Ι of t h ί s p owe r d oesn't come at t h e expense of your

	

d elive r ed to yo u w it h α fu l l one year on-s ί te service
frustration . You control all of th e DΑS9200 operations

	

warranty . (T h is s u ppo r t may Pot be available in all
th ro u g h α set of Intelligent, w ell organized menu s . Each

	

geog raph ic ar eas . Check w it h your local Tektronix sales
menu selection fiel d is actually α pop-up menu that lists

	

e η g ί neer .) The warranty pe r iod can b e exten d e d to two or
eve ry item available fa r t h at field . Add itionally, every

	

t h r ee years α[ t h e time you p u rc hase you r system . In
menu entry o r pop-up menu Item is b ac ke d wit h α

	

add ition, α tall-f ree, telephone "Nat L ine' (U .S . only) is
context- sensι I Ι ve, on- Ιιπ e hel p system called NOT ES .

	

accessab le as part of the Softwa re Subsc ription Se rvice
You can as k for NOTES on any item, at anytime by

	

offe r ed for th e DA59200 .
ρ r ess ί ng the " NOT ES" key οπ the keyboard.

	

ΑΙΙ of this απd inur e in a k es th e DAS9200 'The

GETTING THE MOST OUT OF YOUR

	

Standa rd By W h ic h All Othe rs Are Compared .'

INVESTMENT
The data you acqu i r e can be easily documented fo r

futu r e refe rence . T he DAS9200 supports colo r as well as
Epson graphics comp ati b le Ιίπ e printe rs .
You can substit ute 9201PC,

	

18M compatable PC
softwa re, fo r t h e stan d a r d d ί splay, the 9201 T .
The re ί s α remova b le ha rd d ί s k when data sec urity is

req u ired .
Α comp lete, high -level remole cont rol lang u age (P C L)

allow s you to easi ly integrate the DΑS

	

into your testing
environment .

?'he removable hard disk
option provides an added
measure of rοηvenienre and
security.
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CO NFIGURED SUPPORT PACKAGES MAKE

	

mo d e, you see exclusively subroutine calls and retu rns,
MICROPROCESSOR ACTIVITY EASY TO

	

obtaini ng α high-level ove rview of p rog ram execution
UNDERSTAND

	

withou t losi n g sight of specifies.
11 yo u join t he unp recedente d 128Κ memo ry de pth of

	

ΑναίΙαble f ar selected micfoprocesso rs, register
the DΑ59200's 92Α90D with th e vast assortment of

	

d eduction lets you examine most register contents at any
symbolic data fo rmat options ίηc Γυ d ίπ g registe r

	

and data

	

p oint in program execution . Unlike an em ulato r , the
dedu ction, stack sim ulation, and easy-to-follow perfo rm-

	

DA59200 p erfo rms this task without affecting mic rop ro-
a nce ana Γ ysis, what you get i s α system th at hand les

	

cesso r ope rations through inte rr up ts, wait states, o r
you r toug hest analysis problems w ith ease, and ma kes

	

debug code . D ata d eduction shows vafiables and how
those p roblems seem easy #ο so Ινe - ηο matter what you r

	

they a re changed as yo u r program executes . And stack
application .

	

sίm υΙαt ίαη simρΙ if ί es debugging whe re stack- reλ ated
problems occu r .
Wit h histog rams and othe r statistical tools, the

BECAUSE IT'S Α DAS, DATA CAN BE

	

DAS9200's acc urate softwar e p enfo εmαη cc αηα lys ί s hel ps
FO RMATTED SO YOU DON'T HAVE TO DO

	

you optimize systems by show ing you when yo ur code Is
ALL THE ANALYSIS

	

efficient and when it's not . Software performance analysis
The DΑS92ϋ0 p rovides yo u w it h α va r iety of d isplay

	

also s uppo rts optimization by p r ovi d ing plot pr ofiles offormat options . You can start wit h α macrosco pic view of

	

cod e activity and response tim es of inte rru pt handle rs .
symbolic sub rou ti n e entry and exit points . Then, without
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The subroutin e trace displayformat can condense se veral thousand

	

Controlfνω displayformat provides α condensed overview ofprogram
cycles ofprocessor bus activity into α single screen ofmeaningful

	

operation within specific code modules.
information .

	

,
reac qui r ing, gradu ally zoo in in on s ρec ί fic acti νί ties and

	

THE NAME OF THE GAME IN DESIGNING
val ues .

	

You can view εοπt rο l flow , assembly instruc-

	

TODAY'S ADVANCED PRODUCTS 13
lions, and cycle-by-cycle b u s activity.

	

INTEG RATION
Ha rdware display fo rmat h el p s yo u track p roblems

	

Ha rdwa re ί s 1 ίηked to mic ro ρ raεesso r s, software to
spec ί fic to ha rdwa re o r to hard warelsoftwar e interact ίοη

	

hardwa re, and multiple pr ocesso rs to one another . Up to
b y show ing you every b us t ransaction in o rde r of

	

dozens of en g ί neer s may be ωο r k ίη g togethe r οη α
occurrence.Software d ίsp Ι ay fo rmat shows you justwhat

	

ρ rujeεt . ΜυΙ t ίρ 1e compοnents, multiple designs, and
wou l d be found in an assembly Iisting, wit h d ata t ransfe rs

	

m υΙ t ίρ 1e levels of comp lex ί ty αΙΙ too ofte n mean p roblem s
optionally included .

	

built-in from the very b egi nning .
In cont r ol flaw made, you follow yo ur p rog ram 's

	

What's mo re, these problems usua l ly a re not
direction smoothly wit h α d isplay of only the inst ructions

	

d iscovered until the integ ration stage, when the
that cause pr og ram br απα h ί rig .

	

And ίτι sub routine t race

	

ί nte ractions of many com ponents

	

and ma π y en g ί neer s'
designs a re tested and debugge d . At this point, they' re
more d iff ί cu ΙΙ and mo re expensive to co r rect, and they
have α mo re c r itical impact on your p roject schedule .



Th e DΑ59200 ad d resses t h e challenge of p roject
complexity and the built-in problems it can b r ing by
pr ovi d ing too is that let yo u loo k at t he I n 1aracti αη of
mu ltiple compon ents and designs all at one ti m e .

Α ti me-corr elate d , split-screen disp lay lets you sc roll
thr oug h disassembl y of timestam p ed data acquired from
any two pr ocesso r s, and quick ly u nd e rstand wh at each Is
doing α [ α single p oint in time . You can loc k t he c ursor s
ίπ sepa ταte dis p Ι ay ωίπ dοωs so both screens se ro l l
toget h eτ in accu rate [1me at ίgηment.
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Real -t ίme event In α nds h a k ing between the d ί ffeεent
inst rum ent cards lets you idα ntify s μecIfic d ata across
multiple acquisition modules and trigger them simultane-
ously [ ο ac q u i re t h e overlap ping data necessary for time
al Ignment . And p atte r n generation lets you simulate
interactia η 5 of hardwa re t hat's not yet available a r not
cu rre n tly work i πg-

Per h a p s best of all, you can debug ha rdwar e and
softwa re compone n ts and their system inte ractions using
th e same ca rd modules, and reconfig ur ing them from the
keyboa rd without having to ph ysically move them,
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731e 92Α60/Α9ϋ's probe

	

interface εαη qu ick ly

	

adapt to alm ost any Ρrocessn r

	

and package style using
Me 92DMfσmily ofprobe adaptors. here is also σ general purpose lead setfor custom applications,
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Using the time correlated, split-screen display, you can observe detailed Data overv iew perfiιrmaace σηαΙωάs displays software activity via a
system in terract ions in anyformal you ckoose.

	

kistogram ofaddress ranges ofbus activity.
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STANDARD CONFIGURATIONS

Mod el Recommen ded
Number

	

Application	Cumpσsed of:

	

Performance Overv iew

	

Price
0AS9230

	

Gene r a1 pi ι rρπse i IW αηα 'ysis

	

1 92Α16 νi ιΙ h 96460 μιυύes

	

`6-Ch 200 ΜΗ z α 5yπ ~;' ΟΟΜΗτ Ε y π c

	

$31,235ω iO 8- o r 16 b it pm cessu+

	

1 92Α 6Π ωίΓ hυυt l ε adset

	

S up oc.`Ι s one 8- or 16-biI prmrssn r
sυρρπι l .

	

τ 92S16

	

18-C h , 50 MHz stimulus
0AS9232

	

G ευerαΙ p u rpose HW ατιαlysέ s

	

192Α 16 with Ρ&46Q probes

	

32-Ch 200 MHz αs γπ c11GΟΜΗτ sync

	

$52,786
with 8-, 1 Γ-, o r 32-bit processo τ

	

1 θ2Α l b Ε with Ρ 6460 probes
sup po r t .

	

1 92Α90 without leadset

	

Supports one 8-, 16-, o r 32-bit processor
Σ 925 ΣΒ

	

50-Ch, 50 MHz stim ulus
1 92532 with 2W5

	

robes
0Α5924β

	

Timing Analys s

	

1 92A16 with Ρ 6461 ρrυ bes

	

32 Ch 200 MHz asy rcisγrC

	

$31,400
92A1 6E w it h Ρδ 461 Ε p robes

DΑS9241

	

Wide Timing Analysis

	

2 92A 16 with Ρ6461 p robes

	

54-C]ι 200 MHz async/sy nc

	

$44,=
2 92Α16 Εwith Ρδ 46 ΣΕ

	

probes
DASS242

	

Hig h Spee d 1 : ιτιίιι g Analysis

	

1 92Η58

	

8-Ch 2GHz asym

	

$56,940
1 92 ΑΤ 6 with Ρ 6461 probes

	

32-Cl 200 MHz α 5y πο /sy r c
1 92Α 1 GE with Ρ6451 Ε pr obes

DΑ39250

	

Single 8- o r 16- bit P rocessor

	

1 92Α60 without leadsat

	

ϋ0-Ch, 20 MHz asnyolsync

	

$16,410
5υΡΡυΗ

	

Suppo r Ι s ου e 8- υι 16-bit prucessnr
0AS9252

	

Singlo Β , 1δ-, o r 32-b ι [

	

1 92.490 ωί t'ιm ιt 1ea rl ser

	

90-C h . 20 MHz asny ίlsync

	

$18,180
Pr ocesso r 5 υρρο rτ

	

S ιιρςπι r ts πη e 8-

	

16- c ., 32-bi Γ p-ccesso r
DAS9253

	

Dual: 8- o r Σ 6-bit Processo r	2 92Αϋ0 without ieadset

	

120-Ch, 20 MHz asnyclsym

	

$2ύ,ό4D
Suppo r t

	

----- Supports two 8- or 1

	

bit processor
0Α59254

	

ΠιιαΙ 8- . 16- or 32- ρίΙ

	

2 92 Α90 &0-out 1ca l sd5

	

180-Cl ι . 20 MHz αs ιιρ'sy ιι c

	

$30,550
Processo r άυρύα ![

	

Sup po r ts Μο 8- . 16- . o r 32-b i Γ processors
BAS9255

	

180 Channel Softwa r e Anaiys έs

	

3 92Α60 withou t leadsets

	

180-Clr- 20 MHz asnye/sym.

	

$36,750
f or 8- or 15-bit P rocessors	S υρροττs three 8- of 16 bit p rocessors

CAS9256

	

270 Channel Softwa r o Analysis

	

3 92Α90 wit ho u t lea dsets

	

270-Ch- 20 ΜΗ7 α s πγc Ίs γπ c

	

$45,330
for 8- . 16-, or 32-bit Processors

	

Supports th ree 8 ,16 . o r 32-bit pr ocesso r s
0AS9257

	

240 Channel Softwa r e Analysis

	

4 92Α6ϋ with out lea dsets

	

240-C b 20 MHz asnyc/sync

	

$55,015
for 8- or 16-bit P rocesso rs

	

1 D Α592Ε9 Expansion Mainframe

	

Sup ports fo u r 8- or 16-bit p rocessors
1 GPII3/Έχραπsiοπ Inta τtare

DΑ59258

	

360 Channel Softwa r e Απα'ysis

	

4 92Α90 wit hoεit lεadscts

	

360-0h , 20 MHz αsnyιlsy r ι ~

	

$66,955
Γυι 8-, 16- : o r 32- Ι } ΊΙ P rnressors

	

1 ΠΑ 592 Γ9 Εχραπ s ίοπ Mainf rame

	

Suppo.-ts `ou r 8-, 16-, o r 32- b it p rocesso rs
1 G ΡΙΒΙΕχραπ5 άοπ Interface

Each standard configuration includes α 920ΙΤ color display and DAS9219 mainframe with 2 Myles system RAM, 20 Mb-Hard Disk, 400 k b-F7oppy Drive,
and t h ree RS-232 Ι/D Parts. Addi ti o nal opti ons are a va ila ble . Please consu lt with your local sales representative.

Options AI-A5, Internatio n al Power Plugs, are available as no charge options fοr each p rsrnηfτgured system- Please refer to page, 488.
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DAS9200 MAINFRAMES

	

Opt. 16-Sub . 80 Mb Η0 fo r Sid . 20 Mb

	

+$1,200

	

COMMUNICATION INTERFACES
DAS9219 B asic Mainframe

	

Up
I

. 2 έ - G ΡΙΘΙΕχραπsίοπ Interface (92C02)

	

+$1,950

	

92C02 GPέ B IMainfram ρ Ex p ansion Interface

	

$1,950

Incl u des : 2 Mbyte RAM, 20 Min H a rd Disk ,

	

Op t. 00- On-Situ Installation

	

"

	

Opt, 05 -+1 Yea r Additional Wa rranty

	

"
400 k b floppy Drive

	

$9,970

	

Opt. 05-+1 Year Additional Wa rr a n ty

	

"'

	

(lot. 06-+2 Yea rs Additional Wa rra n ty

Op t. 07-Sub. 8 M byte System RAM for 2 Mbyte

	

Opt. 06-+2 Yeam Α d[tic ηαΙ Wa rra nty

	

~'

	

92CD3 Mainframe Expansion Interface Only

	

$1,356
Opt. 10-Sub. 1 .2 Mb FD fo r Std . 400 k b FO

	

+$250

	

Opt. 05 -+1 Yea r	AdditionalWarranty
Opt. 13-Sub. 40 Mb HO for St d . 20 Mb HD

	

4700

	

DΑδ92Ε 9 Expansion Mainframe

	

$6,70.5

	

Opt, 06- 42 Yea rs Additional Wa rra n ty

	

"
Opt.14-Sub- 20 Mb Removable H D fo r F ixed HD

	

+$1,200

	

Opt. ρ 0-On-Site Installation

	

"'
Opt. 16-Sub. 80 Mb HO for Std . 20 Mb HD

	

+$1,550

	

Opt.05-+1 Year Additional Wa r ra n ty

	

"+

	

92LAN Ε t hernet LAN Interface

	

$3,450

Opt. 2C- GPI BI Expansion Interface (92C02)

	

+$1,950

	

Opt. 06-+2 Years Add Itional W arranty

	

"~

	

Opt. 05-+1 Yea r Add itio n al Wa rranty

	

'

Op t. ρ0- On-Site Installation

	

ΟΡΤΙΟΗ 5 COMMON TO ALL OAS MAIN FRAM E S

	

Opt. 06-+2 Yea rs Additional Warranty

	

"

0μ t. 05-+1 Year Additional Warranty

	

opt. 04- VD Ε (Ge rm an ΕΜΙ Std ., 220V Doe ration

	

I NTERNATIONAL POWER PLU G O P TIONS
Opt. Ο6-+2 Years Ad d itivnal Wa rranty

	

~'

	

Only)

	

+$1,200

	

Opt. At Α5- ΑναΙ table

	

NC

DAS9220 Hig h Perfor mance Mainframe

	

Opt. 05-Pic kmo υ nt Kit

	

+$4013 See page 488 fa r description-

Includes:8 Mbyte RAM, 40 Mb H a r d Dis k , 12 Mb

	

Dot, 18-125 V 1208 V 3- P hase Power Supp ly

	

+$180

Floppy D r ive

	

513,970

	

Op t. 3C-Expansion Only Interface ς 92C03)

	

+11,350

	

Option 88, Factory Installation and Test, is α no c ha rge

Opt. 14-Sub. 20 Μ 6 Removable HO far Fixed H D

	

+$1,220

	

Opt. 09-1 Yea r DΑ 5105 Software S upport

	

option available fo r αΙΙ D Α59200 Ι nst rυmeιι t ca r ds o rdere d

Opt. 1 4 -Sub. 80 Mb H D fa r ab le 40 Mb ND

	

-$250

	

Incl u des Access to t h e US National S upp ort Center and

	

with α new mainframe . This option assures that th e card is
Tele p tιvne Hot Line

	

+$950

	

installe d in th e mainframe an d tested at t h e factory . T h e
Op t. 2C-GPI B lExpansion Interface (92C02)

	

+$1,950

	

two components ar e th en shipped toget h e r.
Op t. 00 - On-Site Installation

	

*'

	

DISPLAY AND DISPLAY SOFTWARE
Op t. 06-+1 Year Add itional Warranty

	

"

	

9201 Τ Colo r G ra ph ic Display

	

$3,635

	

OTHER D Α39200 SYSTEM OPTIONS
Opt. 08-+2 Years Additional Wa rranty

	

"

	

Op t. 00- On-Site Installation

	

"j

	

92WBOOK DAS9200Wo rk boo klT ιιτ orial, Software

Ολ S9229 Includes: 92 ϋ1Τ Display and 9219

	

Op t. 05-+1 Year Add iti ο nα 1 W a rra n ty

	

" +

	

and Training Aid

	

$95
Mainf rame

	

$12,420

	

Op t. (16-+2 Years Additional War ranly

	

Co κ tac# your local soles engineer.Opt. 01-Sub. DAS9220 Mainframe for DA59219

	

9201Ρς MS-DOS Com patible
M ainf rame

	

+$4,000

	

Display Software

	

$1,000
Op t. 07-5 υ b. 8 Mbyre System RAM for 2 Μ byte

	

'

	

Re qu i res MS-DOS Ver. 3 .0 of h igh e r, IBM
Opt. 10 -Sub- 1 .2 Μ 6 FD fo r Std. 400 k b

	

+$250

	

Pe r sv r ι al Com pute r AT o r 100% Cvm μ atiWe ;
Opt. 14-Sub. 20 Mb Removable HI) far Fixed HD

	

+$1,200

	

512 k b RAM ; EGA Disp lay ; One RS-232 110 Port,
O p t. 09-1 Yea r Softwa r e Sup port

	

*'
includes Access to t h e U S National S u p p ort
Center and telephone H ot Line .

Microprocessor Supp ort Packages :

920Μχχ απ d 92DΜΧχχ , Ρ reconfigυ red Μ ic r υρ rocessor 8υρρο r [ Pac kages are available as bot h system Optίσιί s ail d sold separ ate ly . Refer to T h e Μ icroprocess or

Su pport C h a rt on page 178-179 for α comprehensive list of t h e d evices that are suppor ted . Each 92DM pac kage requires specific systemconfig urations . Please consult

with you l ocal Sales Enginee r fo r an up [ο date list and detailed o rd e r ing info rmation .

ΙιL1+Υ: ΡΙllι 1! ί !,yi :{1{ι'1ly~liK:1 :{ ιΙ~9y~tΜ 1 Ι~~ ιt[rΙ1Ι 1 ι~y

The toΙΙοωίη g instrument ca rd s inc Ιude probes . Αmaximum of seven

	

instrument cards are installa ble ίπ α DΑS9220 or DAS9219 depending on type . Α maximum of
eight inst r ument cards are instailabie in α DAS92E9 de pend ing on type . Each mainf rame includes sufficient power for al l card slots . Additional options are available,
please consult with yo ur local sales enginee r .

Acquisition

	

Resolution

	

M aximum Channels

	

Memory
Ca rds Description Internal

	

Exter nal p er

	

per

	

Depth

	

Price
Clock

	

Clack	Car d	System

	

(per Chan .)

92Α18

	

Maste r	5 ns

	

5 ns

	

16

	

384

	

41K

	

$9,750
92Α16Ε

	

Expande r	5 ns

	

5 ns

	

16

	

NA

	

4 Κ

	

$9,340

92ΑΒΟ

	

M aste r or Exp .

	

50 π s

	

50 π s

	

60

	

350

	

32Κ

	

$9,860
92Α600

	

Maste r or Exp .

	

50 π s

	

50 ns

	

60

	

360

	

128 Κ

	

$13,000
92Α9Ο

	

Maste r or Εχρ

	

50 ns

	

50 ns

	

90

	

540

	

32Κ

	

$12,470
92Α90ϋ

	

Master or Εχρ

	

50 ns

	

50 ns

	

90

	

540

	

128 Κ

	

$16,470

22aSO

	

Master

	

500 p s

	

1 .43 ns

	

8

	

160

	

8 Κ

	

$25,980
92HSSC

	

Expan d er

	

500 Ps

	

ΝΑ

	

8

	

ΝΑ

	

8 Κ

	

$24,94D
22Η88Ε

	

Expander

	

500 p s

	

ΝΑ

	

8

	

ΝΑ

	

8 Κ

	

$25,980

Patte rn Gene rato r
Ca rds

92815

	

AigorithmiC

	

20 ns

	

20 ns

	

18

	

936

	

1 Κ

	

$7,290
92832

	

Sequential

	

20 ns

	

20 ns

	

36

	

1008

	

8Κ

	

$9,430

928Χ109

	

Algorithmic

	

10 ns

	

10 ns

	

9

	

468

	

2 Κ

	

9,125
925Χ118

	

Sequential

	

10 ns

	

10 ns

	

18

	

504

	

16Κ

	

$11,850



Ι [ DIGITALANALYSIS SYSTEM

[ ι 1 :[ ιl q :~ Ι`[e1 Ι ~ Ι7ι l :~diTjiTιT~

Dα892αο ACQUISITION CARDS
92A16 16-Ghannel, 200ΜΗτ 5yπε1Αsγπε , Maste r	92 H58C 8-Channel, 2GΗτ Α sγπε Εχραπ sίαπ , Acq .

	

92λSΟΟ 60-Channel, 2 ΟΜΗτ SyncJAsyn ε ,
Ac q . Card , 4 Κ deep

	

Unit. 8Κ dee p wit ho ut MF I n terface .

	

Maste r/Stave Αεq . Ca rd , 128K dee p
inc lu des: (2) Ρ 6461 pro b es and leadsets

	

$9,750

	

Includ es . P robes, lea dsets .

	

$24,940

	

Includes : Pro b e and general p u r pose leadw

	

$13,000
Opt . 10 - Delete probes

	

-43,000

	

ρρ l . 05 - Rackm o u nt Kit

	

+$300

	

Opt . 10 - Delete lead set

	

-:430
Opt 2S - Sub . 2- Ρ 6460 pro b es for 2-Ρ6461

	

-$2,000

	

Opt . 00 - On -S ίτe

	

Installation

	

"'

	

Op t . 00 - On-Site 1 rιstai1α tiο n
Opt 00-On-Site

	

Installation

	

"+

	

Opt . 05-+1 Year Add itivnαi Wa rranty

	

'~

	

Opt ρ5-+1 Yea r Add itivnαl Warranty

	

'~
Opt 05-+ Σ YearAdd itiοηα ¬Wα rranη y

	

"~

	

Opt . Q5-+2 Years Ad ditional Warranty

	

"

	

Opt 06-+2 Years Additional Warranty
ΟρΙ. 06-+2 Year s Add έtivna¬ Wa rra nty

92H38E 8-G h α nne1, 2G 11z Αs γπε Εχραπ s λοπ, Αεq.

	

92Α 9Ο 90-C h annel, 2υΜΗτ SynClAsync,
92λ15 Ε 118-C hαππeΙ , 20ΟΜΗτ 5y πε1Αsy πε ,

	

Unit, 8 Κ deep with MF Ι nterfa εe .

	

Magic r15 Γανο Acq . Card , 32 Κ dee p
Expansion Acq. Ca rd, 4 Κ deep	I ncludes : Pro b es, ιeadsets .

	

$25,880

	

Includes : Probe and general pu rp ose leadset

	

$12,470
1nel u des : {2} Ρ6461 Ε ρ robes and leadsets

	

$9,340

	

ΟΡΙ. 05 - Rac knι o υ nt Kit

	

+:809

	

apt. 10-Delete lea dset

	

-$450
Ορτ.10 - Delθτe prob es

	

-69600

	

Opt. 00 - 0n-Site έτι sταιΙαtίοπ

	

"

	

Ogf. 00 -On-Sέ te Instα! Ιαti οπ
Opt. 28 - Sub . 2-Ρ646Ω probes for 2- Ρ64 β 1

	

" +

	

Old. 05 - +1 Year Warranty

	

*'

	

Opt. 05 -+1 Year Additional Warranty

	

"
Opt. 0ρ - 0n-Site installatio n	*+

	

Opt 06 - +2 Years Warranty

	

"

	

Opt. Q6 -+2 Years Add itional Warranty
Opt. 06

-
-+1
+2

Yea r
Years A dd

Additional Warranty
WarrantyyOp t. 06

	

,~

	

92Αθ0 GO-Channel, 20ΜΗτ 5ync/Async,

	

9ΥΑ900 90-C hannel, 20ΜΗτ 5 nclAsync,
Master/Slave Acq . Ca rd, 32 Κ dee p

	

Maste r/Slave Aug. Ca rd. 1281( dee p
92H SII

	

Β -C hαηπα 4, 2GΗτ Αsγπc135ΟΜΗτ Ext . Asyna,

	

Includes- Prob e and general pur pose lead set

	

$9.860

	

Includ es : Pro be and general purpose lea d set

	

$16,476
M aster Acq , Unit, 8Κ deep

	

opt 10 - Delete lea d set

	

-5450

	

apt 10 - Delete lead set

	

-5450
inclu des : Probes, leadsets, an d MF Inte rface .

	

$25,960

	

Opt. 88-Factory 1 ηStα 11 in New Mainframe

	

"'

	

Opt 00-On -Site in stallation

	

",

Opt 05- Rαο kmνυπt K it

	

4300

	

Opt. 00-On-S ite Installation

	

"

	

Opt U5-+1 Yea rAdd itional Warranty
0 ρ L 00-On-Site I nstal latlon

	

" 1

	

Opt 05-+1 Yea ΓAddltional Warranty

	

"

	

Opt . 06-+2 Years A dd itional W arr anty
OP!. 05-+1 Year Ad ditiona l Warranty

	

" +

	

Opt 06-+2 Years A dd itional Warranty

	

" '

	

Option 88, Facto>yrnstallαtion and Test, is α no
Opt . 05-+2 Years A dd itional Warranty charge option availa b le for

all
DAS9200 Ixsirume κ t

cards ordered udth α new maiκ%rame . This option
assures that th e

instrument
card is installed in the

mainframe and tested at the jactary. The two
components are then shipped togethe r.

DA59200 PATTERN GENERATOR CARDS

92815 18-Ch annel, 50ΜΝτ Algo r ithm ic Pat . Gen .,

	

92532 36-Channel, 50ΜΗτ Se q uential Pat . Gen .,

	

923 Χ109 9-C hannel, 100MHzAlgo rit hm ic Pat- Gen .,
1 Κ deep . Incl u d es : 2-ΡΒ 464 p robe and lead s .

	

$7,290

	

8 Κ dee p . Incl u des:

	

2Κ d eep. Includes : 1-Ρατ. Gen. Μυ ltiplexer, and
ΟρL 10 - D elete p robes

	

βι2,700

	

4-Ρβ464 probes and lead s .

	

99,430

	

1- Ρβ4β4 p r obe and lead s .

	

$9,125
OpL 02 - Ad d 1-Ρ6460 Exte rnal Conrt rol Pro be

	

Opt . 1 D - Delete probes

	

45,400

	

Opt 99 -Add (1) Ρ6464 Output Data Pro be

	

+$1,350
OpL 25-Sub. 2- P6465 p robes for 2-13 6 454 pro bes +$500

	

Opt 15-5& 11 -P6465 p ro b e far 1-Ρ 6464 pro be

	

+$250

	

Opt. 11-Add Ι -Ρ 6460 External Control Pr o be

	

+5700
ΟρL 00 - On-Site Installation

	

"'

	

Opt 25 - Sub . 2- Ρ 6465 pro b es far Ρ6464 probes +;1,000

	

Opt 00 - On-5l Σα 1nstaliatien

	

+$520
Opt fly-+1 Yea r Ad ditional Warranty

	

"'

	

Opt . 3S-Sub 4- Ρ 6463 pτo b es for 4-P6464

	

Opt Q5-+1 Yea r Ad d itional Warranty

	

" η
ΟρL 06-+2 Yea r s Add itional

	

Warranty

	

p robes

	

42,6σσ

	

ΟρL 06-+2 Years Additional Wa rranty

	

"η
Opt . 43 - Sub . 2- Ρ6463 pro bes for 2- Ρ 64δ4
p rob es

	

-44,000

	

92SX115 18-G hαππ el,1 Ο0ΜΗτ 5egυ enfi αl Pat . Gen .,
Opt 00-On-Site installation

	

'~

	

16 Κ deep. Includes : 2-Pat. Gen Multlplerers, and
Opt . Q5-+1 Yea r Ad d itional Werrantyy

	

'2-Ρ6464 pr obe an d lea ds .

	

$11,850
Opt 06-+2 Years Add it ional Wa rranty

	

"'

	

Opt. 09-Add (2) Ρ 64Β4 Output Data Pro be

	

+$2,700
Opt. 4 σ - On-Site

	

Installation +1565
Opt. 05-+1 Year Ad d itional Warranty
O pt 05-+2 Years Add itional Warranty

' Ι

	

Cακ fact your local sa les eκgiκee r.



PCB VERIFICATION SYSTEMS

	

PCB VERIFICATION ENHANCEMENTS
Complex Pr inted Circuit Boa rds (PCBs) req ui re

	

PCB Ve r ί ficat ίοη Εη hαηεαmeηΙ softwa re enables
thorough and systematic d esign ve r ification. With the

	

ma rgin verification thr ough pac kaged sweeps, loggin g
introduction of ever greater device densities, dense r	an d presentation of the effects of variation in power
packaging, and highe r spee ds, many of to d ay's d esigns

	

supp ly voltage, timing, and other va riables . The
are exceeding the νe r ί f έ cαt έαπ tools αναί lab] e to the

	

availability and ease of use of these PCB characte r iza-
designe r .

	

tion tools is α key to the design quality-
920V400 ί s the new Ιίπe of Τ e drοπίχ PCB Verification

systems . T he systems pr ovide α stable and repeatable
i nstrument, f i xtu ring and software environment that is
necessary for ve r ifyi ng today's PCBs . Systemat ί calIy
used , these systems reduce the numbe r and du ration of
PCB design tu rn-arounds, ease product transfer into
man ufacturing, and inc rease the quality of the shipped
products . P CBs can b e verified fu nctionally, at the full
ope rati n g spee d . PCBs can be characterized to check the
fu π c hοηαΙί ty ωί t hίπ t he normal va riation of components
or manufactu ring p rocesses .

92BV400

	

PCB Verif ί c αt ίο n systems offer at I the
necessary inst ruments, ve rsatile fixtu ιί ng, an d an efficient
software envi ronme nt fo r test prog ram development .
92BV400 systems provid e fast

	

and flex ί 6le patter n/
acquisition channels, logic analysis tools, fixtur i ng, lin ks
to simu lators,

	

and compat ί 6i Ι ity with anal ο g/d ί g ί tα 1
solutions f rom Te kt ronix.

The w idely accepte d Tekt ronix DAS9200 Digital
Analysis System is the core of the 92ΒV400 systems fo r

PCB ver if ί catiο n . The DAS9200s channel ωίdt h , stim u lus
and response speed, memory d ep th , trigger α apabi Ιί ty,
modularity, and ease of use make it an attractive d ig i tal
tool for all ve rification needs .

ADVANCED TEST GENERATION
E2-Test is α men u-dr iven test gene ration tool . This

software prov id es all the necessary feat ures to develop
and run test system p rogram s . The menu-driven
envi ronment p rovides απ efficient and st ru ctu red
approach to test p rog ram generation . Test prog rams are
c r eated by systematicaIly bu il d ing instrum ent settings,
delays, measur ements, timeouts an d branches.
Syn[actica Ι ly co rr ect p rog rams are bυίίΙ by simple use of
function keys.

PRINTED CIRCUITBOARD

	

:"
ΥΕRΙFΙCΑΤΙΟΝ SYSTEMS

STATE EDITOR

	

HIGH PERFORMANCE FIXTIJR ING
The state editor Is α capable, yet simple tool fo r

	

The f ίxt u ring p rovi d es conve n ient, reliable, and flex-
i nteractive αηd macro command state editing . The editor	ibleUnit-Under-Test (UUT) interfacing . The fixt ure is
αΙ lows c reating, ed ί ting, ρ resent ing, changing and saving

	

optimized to p reserve the superior elect r ical perfo rmance
state data . T h e edito r p rovides the necessar y search,

	

of th e DAS9200 resour ces . The fixtu ring is compatible
rep lace, co p y, paste, modίή , ί nsert, delete, co nν ert and

	

wit h Tek 's TS Ι8150 signal routing and interface
swap feat ures .

	

ρ roducts . Μίχed d ί g ίtαΙ 1απαΙοg ap plications can be αε-
comp lished b y b r ίη g ίng add ili οηα 1 resources to the test

SIMULATOR LINKS

	

head receiver .
Translato rs a re available so that designers can down -

	

System Ve rification Fixture
load the same test vectors d e v eloped during the ΡCΒ

	

The d iag nostic Inte rchangeable Test Adapter enables
design ph ase. T hese t ranslato rs support sim ulators from

	

quick, and complete system checkout.Mento r , Daisy, Val Ι d , Te radyne (LΑ5ΑR), and GenRa d
(kilo-3) . The test vector translation and samp ling can be

	

Interchangadle Test Adapte r (ΙΤΑ) Kit
use d with other simulato rs because of inte rmed ί ate ASCII

	

An ΙΤΑ k it pr ovides all the n ecessa ry connecto r s,
fίΙ e formats (TekEWAV and Te kSWAV) and l i b rary

	

fixtu r ing, and pins, so t h at α d esigner rαη quickly begin
supp ort .

	

verifying the PCB . Α sing l e ΙΤΑ k it covers th e entire
92BV400 family . Add ίΙίαηαΙ ΙΤΑ kits ca n he o rde red .

C amp lete PCB
Characterization

*Superior Signal Integrity
"Advanced Test Generation
Tools

"Up to 50 MHz Digital
Patterns



3LUjW ,rKJJV_JAL) WΗGUΙΤΒΟΑ-ΜV
VERIFICATIONSYSTEMS

OPTIONS

	

STAND-ALONE PRODUCTS
Numerous fu l ly integrated options provide many

	

The PCB verification Systems can he purchased as
necessary f u nctions that make PCB Verification mo r e

	

complete systems, as systems ready for additional
complete and easy to use .

	

DΑ Sθ200 instrument modules, or as separate

Osci lloscope Option

	

comp α nents, ready fο r integration into systems .
T he Osci Ι lο scοpe Opt ion enables signal switching and

	Exa mples of stand-alone products are the 0ΑS Editor

digital oscii Ι oscope measurement at 12 measurement

	

απ d 92ΒΤΑΙΒΤΑRΜ flxtu r lng .
ρα!nts . The

	

option 1nc Ι udes α TS18150 m infranie,

	

F ixturin
ΤS18150-basedTSS45 switching mat r ix, Tektronix 244{}

	

The 92ΒΤΑ and 92BTARM are mechanical assem-
digital oscilloscope, and all necessary cabling .

	

b Ι ies that ho Ι d DAS9200 probes, connecto rs, and as-

ΠΜΜ Option

	

soc[ated widng . These fixtures also provide the test

The DΜΜ

	

Option enα b Ι es d έ fferenti αΙ voltage πιeαs-

	

head receiver mechanism for physical connections to

urements on up to 20 points . The option incl ud es

	

the UUΤ.
ΤΜ5006 -based ΠC5120 61/2 d igit multimeter, Τ518150

	

The 92ΒΤΑ, the d esk top version of the Board Test

mainframe, TS18150-based TS541 switc h ing mat r ix, and

	

Adapto r is enclosed in α bench-top Cabinet. Th e
the necessary cab Ιέπ g .

	

92ΒΤΑβΜ Is α rackmount version of the 92ΒΤΑ . It is
identical to 92ΒΤΑ , except it does not incl ude the

EXPANDABILITY

	

cabinet .
Add itional acquisition and p attern generation modules

can be added to 92BV400 systems . T h e modu les are
chosen b y t he number of channels, operating speed, and
anaiys 1 s features that are needed . These options can be
fully wired, documented απ d tested at the factory, making
α complete system .

O R DER I N G IN FORMATIO N

92 ΒV400 PCB Verificatέ on System for Self-

	

ACCESSORIES

	

STANDA LONE FIXTURING PRODUCTS
integrators without stimulus or αερυί s ίt ίοη

	

Opt ίσπ s W2 απ d W3 ς +1 year

	

and +2 years 0n-site HW, SW

	

92ΒΤΑ

	

Bench-top Board Test Fixtu r e Inc-
channels-

	

$75,000

	

s υ bscription and Hot-Lina Support- U .S. οη ly} are available

	

Cabinet and FANS

	

;8,668
lo r

	

any 92BV400 system :

	

92ΘΤΑRΜ

	

Raε kmaunt Board Test Fixture
92 ΘV410 90 Channel 24 ΜΗχ P CB Verlfieation

	

020-1800-00

	

Interchangeable Test Adapter kit

	

Includes : FANS .

	

17,958
System Ιπ c . 96, 25 MHz stίmιιΙυ s and

	

with at Ι εοππectαrs, p ins, wires

	

$1,500
90 , 20 MHz acquisition channels

	

$106,000

	

BWIRE30 Factory wiring . documentation,

	

92ΒΤμ92ΒΤΑRΜ PROBE CONNECTORS

check-out for up ! υ 30 signal p ins

	

",

	

92BTU30

	

30-Ch . P robe Connector, Uni-Directional

	

$285
92ΘΥ420 64 Channel 50 MHz PCB Verification

	

BWIRξ 90

	

Factory ωί dπg, documentation,

	

92ΘΤΒ30 30-Ch . Probe Connector, Bi-Directional $400
System Ιπ c . 64, 50

	

MHz stimulus and 64,

	

check-out for α single 92Α90192Α60

	

-ι

	

92ΘΤυ 90

	

9Π-Ch Probe Connector. Uni-0 ί reεtίοπαι

	

=τ 50
104 MHz acqulsitiοn channels

	

$138,000

92ΘΥ430 Full Function PCB Verification System

	

SYSTEM STANDARD EQUIPMENT

Ιπ c . αα . 50 MHz & ϋα, 25 MHz stimulus channels

	

Digital ΙΙΟ sub-system {D Α 59220} containing : All

and 90 . 20 MHz & 16,100 MHz acquisition

	

instrument modu les, 8 Mbytes System RAM, 44 Μ 6 Hard

channels .

	

$126,500

	

Disk 1 . 2 Mb flop py drive, G213 interface, and

	

9201T color
d isplay .

92 ΒΤλ 192ΒΤλRΜ ΟΡΤΙΟΝΑ L ACCESS ORIES
020-1635-00

	

Ρ64501Ρϋ 461 Ιηterf αε e K it .

	

$12

020-1749-00

	

10' 1-6adiat for P6460 Interlacing
to 92 ΒΤ U30

	

.1
012-5236-00

	

10' Leadset for Ρ64δ3 Interfacing
to 92 ΘΤ U30

	

Χ 45

Opt . 16-Substitute 80 Mb Diskkfor 40 Mb Disk

	

911,200

	

Tokironix PEP 301 Host Controller (ωίth G ΡΙΒ, Mouse,

	

`

	

Contact your local sales enginee r.

Opt . 2 λ - Oscilloscope Meas υτ ement , 12 P oi nts+S19,950
Windows)

Opt . 2D -0MM Mass υ rement, 20 Points

	

48,450

	

TestGene ration Software ςΕ 2- ΤΕ 5Τ , DAS Editor, Links to

0 ρ t .2 Ε - αθ 18te ΡΕΡ 3Π1 Controller

	

43,500

	

Pi mulatofic

Opt . 2Μ -Qscii Ιoscope/DMM Measurement

	

ΡΟΘ Verification Enhancement Software

12120 Points

	

+#24,950

	

PCBTest head Receiver Fixturing

Opt . 2R

	

Substitute Double-bay Rack for

	

Interchangeable Test Adapter Kit

Single-bay Rack

	

+=2,40O

	

System verification Fixture

Opt . 2U- Κ318 Uti lity Cart lor PEP 301 Controller

	

4380

	

1
3
9
91 RΤ

	

Power θιιρρ 1ί es
βαεk P ackaging, Power Controller and Power

Distribution
Complete Factσ ry Wiring, Checkout and

	

Documentation
0n-site Ins!αΙαt ί 0 η (U .5 . only)
One Year On-site Software/Hardware System ΜαΙπτοπαπε e
{ υ .5 . οπΙy}



THE ORIG INAL INDUSTRY

	

Α b road range of microprocessors a re s u p p o rted with

STANDARD

	

p ε eco n f ig ιι ned pac k ages which include mnemonics

T he DΑ59100 continues to otte r p e r fu r ιηance απd ca-

	

disassem b l y and processo r sp ec i fic interfaces . T h ese

pab ίΙί ties t h at have yet to be surpassed b y even th e

	

packages are compatible wit h t he 91 Α24 acqu isition card-

[rawest of c οmpet1t ίνe instr u ments .

	

You can also use t h e sta nd ard mnemonic definition tool

01 πωη key b oa rd
	( ΕΟΜ ) fo r c υ s[υιτι of pro pr ieta r y applications .

T he ΟΑ59129 mainf r arτιe has α 1010-

an d nine inc h , color d isplay. Ι [ contains six i n st r ume n t
card slots that you can populate wit h combinations of
th e nine a vailab le data ac q uisition and patte r n generation
mo d u les .

L ocal DC-100 tape sto rage is av ailable far saving
i n st ru ment setu p s, patte r n ge ner ator p rog ram s, and
acquired data .

Th e optional communication inte r face incl ud es RS-
232 hu st and p r inte r ports an d an in d u stry stand a rd
IEEE-488 (G P I B ) part .

T h e re ar e fo ur pattern gene rato r mod ules available fo r
th is system . You can configure α DAS9129 wit h tip to
192 c h annels of 50 MHz stim u l u s . Α 96-channel
stim υΙ u sl res ρonse system	canbe ρr ον id a d by ιι s ίπg t hr ee
91532s

	

and t hr ee 91 A 32s .
T h ere are five data ac qu isition modules for t h e

ϋΑS9129, eac h providing t ι ni qu e sampling s peeds,
memory depths, and triggering ca p a b ilities. F a r sub-
nanosecon d ti ming resolution, t h e 91 Η58 can asynch ro-
nously samp le at rates up to 2 GΗτ . The 91Α04Α
conti n ues to afte r th e worl d 's fastest, true synchronous
sam p l ing rate at 330 MHz . Please refe r to t h e Instr ument
Ca rd Selection Guide below .

DΑ891001Ν5ΤR Ι!ΜΕΝΤ CARD

	

SELECTION GUI DE

DIGITAL ANALYSIS SYSTEM Kj=

The following instrument cards incl u de probes, Α maxim um of six ίττstευ rτιe η t ca rds can he installed in α mainframe .
The mainframe inclu d es suff ίcί ent power for two cards . 0 πe addi t i onal p ow e r sup ply (Option 03) is requ i re d τοτ t hr ee or
fo u r car ds . Two additional power su p plies (Option 04) are requi r ed fo r five or six ca rd s .

Ac q u έ sition

	

Resol u tion

	

Maxim um C h annels

	

Memory
Ca rds

	

Description Internal External per pe r Depth P rice
Clock

	

Clack

	

Car d	System

	

(per Chαπ .)

91 Α04Α Master 1 .511s Us 2 Ι4 8116 4K/2K $8,740
91ΑΕ04Α Expander 1 .5ns 3πs 214 8/16 4K/2K $6,540
9ΙΑ08

	

Master οΙ Exp.

	

1οπ s

	

Ions

	

8

	

32

	

512

	

$4,380
91Α32

	

Master o r Εχρ

	

40 π s

	

40 π s

	

32

	

96

	

512

	

$5,480
91Α24

	

M aste r	100 π s

	

loons

	

24

	

96	1 Κ

	

$5,480
91ΑΕ24 Expande r loons loons 24 96 1 Κ $5,170
91Η88 Master 500p s NA 8 32 8Κ $25,000
91 FΙ88 Ε E xpande r 50op s NA 8 32 8Κ $25,000
P attern Gene r ator
Cards
91Ρ16 Algorithmic 40 η 5 40 ης 16 $ο 254 $4,389
91 Ρ32 Expander 40ns 44ns 32 80 254 7,590
91516 Algorithmic 201 ι s 20 Ιτ 3 16 176 1 Κ $7,590
91832 Sequential 2οπ s 20 π s 32 192 2Κ $11,44©

" As Many as 32 Channels of
2 GHz (500 PSI Timing
Analysis

" True Synch ronous Operation
Up to 330 MHz (3 η4)

" Up to 192 Channe ls ot
50MHz (20 ns) Pattern
Generation

" 96-Channel Stimulus/
Response CapahilO

0Η 1)ΣΗΙΝG ΙΗFΟΗΜΑΤΙΩΝ

DAS4129 Cn Ι or Ma infrarne

	

59,24ρ

M AI NF RAME OP T ION S
O p t. 01 - DG-1 00 Tape Drive

	

+$1,450
Opt. 03-Add Οπ e Power 5 υρρΙγ

	

+8800
Opt, 04-Add Two Powe r
sop p ι ies

	

+$1,β00
OpL 05- R ackmou nτ Κί1

	

+$200
Opt, 08- G ΡΙΒ , RS-232, απ d
ΡΓΊπ tQ Γ Interface

	

+$1,550
O pt . 88 -1 πstαΙΙ Instrument
Ca rd s and Test Prior to Shipment

	

NC
INTERNATIONAL POWER

PLU G OPTIONS
Op t . A- 145 - Available

	

NC
See page488 fo r d esori ptinn .
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Ι ι ι LOGICANALYZERS

Exceptional Performance
at Competitive Prices

" Multiple Tools in One

	

APPLICATION-BASED SOLUTIONS
Modular Mid-Priεed

	

Today's d igital designs req u i r e mo r e fr om engineersInstrument

	

t han ever befo r e . From integrating mu l ti p le mic ro proces-" 8116132-bit Processor State

	

stirs in α system to optimizing the final code, t he reed isAnalysis

	

the sαιτι e

	

fin d t h e r ig h t tool t h at solves p r n hiems quicker" Real-time Performance

	

an d easie r .
Analysis

	

The Dew P r ism 3000 se r ies deals with th e wide
" Emulator-like

	

d iversity of enginee ring problems not by a ppealing to th eMicroprocessor Control

	

least common denominator, b u t by nifering high-
* 2 GΝτ Timing Analysis

	

perfo rmance 801 υ t ίαπ sets ta ίΙα red to speclf ί c app lica-
300 MHz Synchronous

	

t ίοπ s.
Acquisition

" 5ΠΟΜS1s Digitizing Scope

	

MULTI PLE TOO LS IN ONE INSTRUMENT
"Α !1 Data Time-Correlated and

	

The Prism 3000 se r ies meets t h e needs of many
rime-Stamped

	

engineering disci p lines t hrough its collection of
ap p l ication-specific, mod ules . Using t hese modules,
system d esigne r s and integ r ato r s can focus on :
" Softwa re/firmware deb u g and optimization
" Hardwar elsoftwa re integ ration of 8/16/32- h it syslen ιs
" Multiple-mic r op rocesso r integration
" Hig h -spee d har dwar e analysis
" Digital wav eform analysis

3002E

	

2-slot expansion
mainframe

Prism 3111111110 Platform Selection Guide

Fa r each a p plication, tile a p prop r iate Ρ( ί5m module
pr ovides α comp lete sol u tion . F a r example, the
har dwar elsaffwa r e i n teg r ation sol u tion combines state
analysis, 200 MHz timing analysis, real-time perform-
ance analysis, a nd micr oprocesso r control al Ι on one
acquisition mo d ule .

ALL DATA AUTOMATICALLY TIME-
CORRELATED

In t h e Prism 3000 series, al Ι data is synchronized right
at th e pro b e lip . Perfo rmed by custom ICS In the p robes,
t h is synchronization is t he key to the P r ism's light time-
correlatiun of events .

ΤΕΚ L ίπ k, Te k 's own intermodule t r igge ring and hi gh-
speed communication bus, p r ovides data and event
communications between αΙΙ app Ιί c αt ίοπ modules ίπ t h e
system . As α res u lt, at Ι d ata f r om ail mod ules is time-
stam p ed and time-co rrelate d automatically, and can be
displaye d in

	

any or d er you des ί re . Th is lets you νίαω th e
tim ing relations h i ps of d ata acqui re d f rom d iffere nt
mod ules in clear, meaningfu l d isplays .

QUICK TO SET UP, LEARN, AND USE
P r obes a re small, Ιοω - profile,

	

and easy to co ηπα ct.
Microprocessor probes connect with j ust α single
co nnectiαη . At power- υρ , Pr ism recognizes wh at
hardware is c αnnecited, auto Ι oad5 t h e correct softwa re,
and acqu ir es data with α si n gle keystroke . Fast res p onse,
sinτρΙ ified men υ s, οη - Ιίηe context- sonsitive notes, and
MS-DOS compati ble dis ks appeal to both new and
exper ience d u se rs .

To ex pand your ex per tise, P r ism's FasTr a k training
package Is standa rd with eac h inst ru ment . FasTra k
ί nd υ des α microp r ocessor b oa r d fu ll of har dware an d
softw are fau l ts, wit h an accompanying workboo k. A s yo u
use the Ρr ίs ιη to Iind and co r rect the ta u Ι ts, yo u Ιe α rπ
P rism 's capabilities and b uil d your own d igital debug
s kills at th e same tim e .

MU LTIPLE PLATFORMS
With the Pr ism 3[}00, you can c h oose from portable,

t rad itional logic analyzers o r extensively reconfigu r able
systems . T h ese package options ensure p erfo r mance
ap p ropr iate far the job and fo r t h e use r α5 well,

ΜΑΧ .

	

HARD DISK

	

FLOPPY
ΤΥΡΕ EXPANSION DISPLAY MBYTES KBYTES

3001ΧΗΧ

	

1-S Ιυί μ u , lable

	

4 311',02F `r. ,

	

9' Mono

	

12'j
c ς ic απαΙ ';7e r	9 ; ιυ t ; [- ία l

3002C

	

2-s lut sysfem	4 3002E for

	

14" Color

	

20

	

720
10 slots total

3Ο DϊΡ

	

2-slot po r-?7 Ιαρ

	

9 3002E te r

	

9" Fiat

	

2

	

721)
System

	

10 sl υ ls ίυίαΙ

	

Panel



APPLICATION MODULES

Hardware/Softwa re Integration
The ΜΡΜΙΜΡΧ modules ar e 8116132- b it micr o proces-

so r integ r ation tools . They p r ovide 64 o r 96 c h annels of
sy π c hτοπαυ s data acg υ isiti α n and 8Κ mem o ry d e pt h pe r
c hannel . T h is wide mem o ry window lets you ca p t ur e
both t h e ca u se an d effect of software p roblems in one
acqu isition . Four disassembly d isplay fo r mats supp ort
rapid an α1ysis οΓ no ic rορ rocessn r activity.

1 η a d d έtion, the ΜΡΜΙΜΡΧ mod u les pr ovi d e
9 c h annels of 200 MHz tr ansitional tim ing (o r 90 MHz
sync h rono u s ac qu isition) with 2Κ memory p e r channel .
Th ese tim ing channels provid e α h ig h -τ esol ution view of
hardwa re activity w it ho ut a d d ing anothe r modu le .

Real-Ti me Perfo rmance Analysis
T h e ΜΡΜΙΜΡΧ Performance Analysis p rovi des fou r

modes of p erformance analysis :
" REAL-TIME time
" REAL-TIME count
" State overview
" Single event

Real-time performance analysis pr ov ides yo u with α
real-time, nοn-stall stical d ist r ibution of your ρ r αgram's
activity by capturing 100% of its activity . This is
especially vital ίπ optimizing real-time embedd ed cοη t τοf
systems-

Performance analysis is an op tion to t h e ΜΡΜΙΜΡΧ
modules, p rovide d on α 31/2 inc h fl o p py dis k .

Α Tok F ί rst1 Μέcroprocessor Gοπ t rο 11π α Logic
Analyzer

The Pr ism Pr ototy p e Deb u g Tool (PDT) p r ovi d es
emu lato r-li k e control of the m ί c ropr ocessor fr om the
ΜΡΜΙΜΡΧ mo d u le- PDT lets you :
" Download p rograms into memory
" 5ing Ι e-step code
" Set h a rdwa re and so ftw are brea kp oints
" Patch and exam ine memo ry, registe rs, and 1/0
" Reset themicroprocessor
PUT is p art of t h e ΜΡΜΙΜΡΧmodu le and uses the

modu le's f u ll t r igge r ing capabilities an d 8Κ memory
d ept h . PDT lin ks with all othe r parts of th e Pr ism system
th rough TEKL in k . Th is means you can use PDT wit h
200 MHz timing to bring tip new board s and ve rify signal
integrity . Or, you can use mu ltiple PDT's to control
multiple microprocesso rs.
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PRISM 3000 APPLICATION MODULE SELECTION GUIDE

H ig h-S peed Ha rdware Analysis
T he 30HSM mo d ule is α complete tool for cap tur ing

and analyzing ha rdwa re fau lts in d igital ci rcuit ry . Α range
of data

	

acquisition m odes, incl ud ing 2 GΗτ transitional
timing, 300 MHz synch ronou s ac q uisition, and 400 Μ5/s
d ig έ ti ε i r ι g, pr ovide t he a b ility to analyze α wi d e range ο#
p otential ha r dware p r oblems .

The 30HSM's tault t rigge r ing lets you q uic kly locate
ha rdwa re faults . T rigge r selections incl u de tests for set-
up and hol d ti m e violations, pu lse dur ation violations,
an d metastab11ity . To save you time, t h ese απ d ο [ Ιτα r tests
a r e pr e-pr ogrammed ίπ th e 30Η5Μ .

Applications Unde r Development
Α digitizi ιιg oscil loscope mo du le w ill p r ovi de

high- resol u tion (500 MS/s, 8 bit, 1δΚ dee p ) wavefo rm
analysis optimize d fo r testing digital systems .

Each mo du le w ill ca pture 1 c h annel at 500 MS/s o r 2
channe Ι s at 250 MS/s . The wavefc rm data wi l l be
automatically time--conelated with any timing of state
d ata ac q ui red b y the Pr ism, enabling α comp reh e n sive,
acc u rate ρ ictur e π f the syste ι n under test .

GΡ 18-cοπt rοΙΙ e d remote ορ r eratiαη of th e Pr ism 3000
system will he possi b le throu g h α G P I B CommPac k.
T h is will support t ransfers of set u ps and d ata, an d remote
ρ r οg rαrτιιτιί rιg of s peci f ic acg υ isi I ίο n pa ram ete τs .

Ap plication

	

Channels

	

Rate

	

Clock Type

	

Mem ory

	

Triggering

	

Other Features
30ΜΡΧ

	

8/16132-bit

	

96

	

33MHz

	

Synchronous

	

8Κ

	

7 States

	

Time -Correlation
3001 ΜΡΧ Hardware/Software

	

8 Word/range recog . D isassem b l y
Integ r ation

	

9

	

200 MHz

	

Transitional

	

2Κ ''

	

8 Counter/timers

	

Performance Analysis
o r 90 MHz

	

Synchronous

	

2Κ

	

Λ ΤΕΚL ίπ k Signals

	

M ic roprocessor Cont r ol

30ΜΡΜ

	

8/16-bit

	

64

	

33MHz

	

Synchro n ous

	

8Κ

	

7 States

	

Tinτe-Car reiatέon
3001 ΜΡΜ

	

Hardware/Software

	

8 Word/range ε ec ο g .

	

Disassembly
Integration

	

9

	

200 MHz

	

Transitional

	

2Κ"

	

8 Cou nter[Timefs

	

Perfo rmance Analysis
οτ 90 MHz

	

Synchronous

	

2Κ

	

4 TEKLin k Signals

	

Mic roprocessor Control
30ΗSΜ

	

H ig h Speed

	

20

	

400 MHz

	

Transitional

	

241(' 1	15 Trigger Tests

	

Τίιne-Co rr elation
3001 Η SΜ

	

Ηαε d νια r υ Analysis

	

or 4

	

2GΗτ

	

Transitional

	

120 Κ "'

	

2 Levels

	

Leadset Config u rabie
o r 20

	

200 MHz

	

Dual Thr eshold

	

12Κ''

	

2 CounterΓTi ιrι ers
Transitional

	

4 Word recogn έze r s
or 18

	

300 MHz

	

Synchronous

	

18Κ

	

4TEKL in k Signals
or 4

	

400 MS/s

	

Digitized

	

24K
*' Maximum data transition s. Actual data transitions stored depends on user 's data rate .



LOGIC ANALYZERS LOU=

3002C Prism Platfo r m W ith Color Monitor

	

$6,500

	

3001 Η SΜ H ig h Spee d Acqulsit λon Instrument

	

$11,000

	

RELATED PRODUCTS
I n oludes : 2-slut p latfor m with 14-inc h colo r monitor ,

	

Inclvde&- 3001 portable platfo rmwith 30 Η SΜ

	

30DMD4 8086188 SW and Probe Adapte r , DIP
20 Μ byte h ard d isk , 720 kb yte flo p py d is k, OWERTY

	

application module, 720 kbyte flop py d is k,

	

Sockete d

	

$1,150
k eyboard, system softwa r e, mainframe-to-mvn ι t σ r	systen ι and ΗSΜ SW disk , 2 Ρ6487 high-speed

	

Opt 1D- Delete Probe Adapta

	

-$300
cable, 3002 u se r 's manual . five 3002 refe r ence g u i des,

	

probes wit h standard leadset. 3001 user s manual .

	

βρ L 1S-S u bstit u te DIP Sol dere d	''
ροωοr Card s.

	

Η SΜ u se r's manual . five 3000 Η SΜ refe r e r ιεe g u ides .
FasTrak τrαλπΙπg package .

Power
card ,

	

300Μ08-801861188 SW and P rob e Ad apter,
3002Ρ P rism Platform With Flat- Panel Dis p lay

	

;7,200

	

Opt . 1K- Ad d OWERTY Keyboard

	

+$500

	

PGA Soc keted

	

;1,150
lnviudes: 2-slut platform with 9-inch electτσ-luminencent

	

0pt.1 L -2 Hig h Perform α nns L ead ssts

	

+51,000

	

003.10 -Delete Pr obe Adapter

	

-5300
flat Panel dis p lay, 20 Mbyte hard d ίsk , 720 kb yte floppy

	

Opt . 2L-1 AID Lead set

	

+;9011

	

Opt.1S- 5 υ bst ί t υ le Ρ LCC Socketed

	

+$500
disk, OWERTY keyboa rd, system softwa re, mainframe-

	

Opt . 3L-2 ΑΙDLea d sets

	

+;1,800

	

Opt, 25-S u bstit u te LCC Soc kete d	+$400
to-flat panel cable, 3002 use r's manual . 5 3002 refe rence

	

Opt . 4L -1 U lt ra H ig h Resolution Lead set

	

+$1,200

	

3αρΜΟ8-80286 SWand Pro b e A d apte r ,
guid es, rawer roιrd s .

	

Opt . 5 L -2 Ult ra H ig h Resolution Leadset

	

+$2,400
Opt . 81-Add Service Μαπυα 1s

	

+5450

	

PGA Soε keted

	

;1,159
OPTIONS FOR BOTH 36020 AND 3002 Ρ

	

Opt 10 -Delete Pr obe Adapte r

	

-$300
Warrant;

Opt,

	

-Plus options a re available.
18 - Accessory gag

	

+i75

	

Dot 1 δ -5 u δstit υ te PLCC 5vεketed

	

+$6ΕΙ 0
O pt . tC-1200001 RS232 COMM Pack

	

+;750

	

3ρΜΡΜ 8116 Bit Μ icrop rocesso r Analysis

	

OpL 2S-Substitute LCC Sockete d

	

+$406
Opt 1D- Delete Hard Disk

	

-$750

	

Application Mod ule

	

$6,100
O pt . 2Β -3002 Ρ Carrying Case (3002 Ρ only)

	

+$100

	

Includes : ΜΡΜΙΜΡΧ A pp lication $W d is k ,

	

30DM09-803BG SW and Pr obe Adapter ,
Opt . 81 -Add Se rvice

	

Manuals

	

4300

	

Ρ 6480 state p robe wit h out leadset, Ρ6486

	

Ρ G Α Soε keted

	

;1,800
O pt . 8Ε - Ha rdware and/or Softwa re Installed and

	

00!.10-Delete Pr obe A d apte r

	

-4500
Tested

	

+1150

	

high-speed probe with stan dard lead set,
ΜΡΜΙΜΡΧ u se r 's manual, five 3002 reference

Warranry-Plus options are availahέe .

	

guid es, FasTrak t raining p ac kage.

	

30DM27- 58000110 SW απ d Pro b e Adap ter,

Opt . ΙΑ -30DΑ01 Perfo rmance Analysis Softwa re

	

+$650

	

DIP Socketed

	

$1 .150
3002E P rism Expansion

	

$2,0011

	

Opt . 1 F - Ρ 6480 Gene ral

	

Purpose Probe Adapte r

	

+$450

	

Opt . 1D- Delete Ρ robe A dα pte r

	

-$300
fn σl υd us : 2-slat p latfo rm with 9-inch ΤΕΚ L ίη k cable .

	

0pt,1 L - 1 Ρ6436 Ν I gh Performance Leadset

	

+$500

	

003-1S-Substit u te D ΙΡ Solder ed
4-t οot ΤΕΚ Link ca b Ι e, m αίπf ταme m ου rding plate,

	

ρρς . 61 -Add Service Ma πυαΙ s

	

+$150

	

Opt, 2S-S u bstit u te P G A Soc keted

	

''
3002E

I
nstruction m απυαΙ . powe r cor d .

	

0 ρς . 2 ρ -Deieτ e FasTra k 7raI ning Package

	

-$400

	

Opt, 3S-S u bstit u te Ρ LCC Socketed

	

+$800
O pt . RC - Ha rd wa re αη dΙο r Software 1 π5tα 1 Ια d

	

and

	

Op t . 2 Ρ -&ι b 220 υ Ιπ t' Ι

	

Power fn r F asT r ak	-,

	

Opt, 4S- Su bstitute PLCC Soldered

	

+;200
Tested

	

+$150

	

ρρ t . SC- Ha rd wa re απ d /ο r Softwa r e Installed
warranty-Plus options am available

	

30ΟΜ31-68020 SW & Probe Adapter,
and Tested

	

ΡGΑ Soε keted

	

$1,800
θ001ΜΡΜ 811 Β Bit Microprocessor Analysis

	

Warranty-Plus option s a re availab le.

	

Opt, 10 - Delete Probe A d apter

	

-$500
Inst r ument

	

$8,600
Includes: 3001 portable platform ωηh 30ΜΡΜ

	

3ΟΜΡΧ 8116132 Bit Mλcro p rocessor Analysis

	

3DΟΜ33 -68030 SW arid Probe Adap te r ,
application mod u le, 720 kbyte floppy disk, system

	

Application Module

	

;7,600

	

ΡGΑ Soc keted

	

$1,800
and ΜΡΜΙΜΡΧ SW dis k , Ρ6480 state p ro b e without

	

Includes . ΜΡΜΙΜΡΧ Ap p lication SW d is k ,

	

Opt 10 -Delete Probe A d apte r

	

-$500
lead set. Ρ6486 hig h -s p eed pr obe wit h stan d a rd leadset,

	

Ρ 648ϋ state pro be wit h out ι eadset . Ρ648Θ
2001 u ser 's manual, ΜΡΜΙΜΡΧ user's manual,

	

hig h -spee d probe with stan da rd leadset,

	

300Μ41- Ζ80 SWan d Probe Ada pte r,
five 3000ΜΡΜΙΜΡχ refe r ence g u ides, FasTra k trαίπίπg

	

ΜΡΜΙΜΡΧ users man υαΙ , five 3002 reference

	

Ρ G Α Soc keted

	

$000
p ac k age, p ower ca rd .

	

guides. FasT rak t raining p ac kage .

	

Op t . 1D -Delete Pr o be A d apte r

	

-;200
Opt . 1Α -- 300Α01 Ρ erfο r ιτιαπεc Α nalysisSoftware

	

+;650

	

0pit . 1Α -30DΑ01 Perfo rma n ce

	

Analysis Software

	

+$650

	

0 ρς 1-Substit u te D IP Sol dere d	'
Opt, 1F- Ρ 6480 Ge neral Purpose Prob e Adapter

	

+$450

	

0p t .1 F - P64 80 General Ριι r ροse Pr obe Α dαρτe τ

	

+$450
Opt . I K -Add OWERTY Key board

	

+$590

	

Opt, 1 L- 1 Ρ6486 H igh Perfo r mance Lea dset

	

+$500

	

30ρΑD1 Performance Analysis Software

	

$650
Opt . 1 L -1 Ρ648ϋ H ig h Perfo r ma nce Lea dset

	

+$500

	

Opt . 81 -Add Service Me πυαΙα

	

+8150
Opt . BI -Add So rνέε e

	

Manuals

	

+;450

	

Op t . 20-Delete FasT rakTrain ίτιg Package

	

4400

	

30RΡ1 General

	

Purpose PDT ω1 RΟΜ Probe

	

$2,000
Opt . 20- Delete FasT ra k Training Pac k age

	

Χ400

	

Opt . 2P-Sub 220V ΙΠ t Ι Pvwer fo r F asT r ak
	Opt 01-Add 24Γt8132- P in Gen . Pur pose ROM

Opt . 2Ρ - Su b 220 ν int' Ι Power for FasTrak

	

Opt 8C- H ar d ware αη dΙο r Software Ι nsta l led

	

Probe Ad a p te r

	

+$350
Warranty-Plus options a r e available .

	

and Τπst πd

	

Opt. 02-Add 40-Pin DIP ROM Probe Ad a p te r	+ ;350
3991ΜΡΧ 8116132 8 it Μ i ο ro ρ recesso r Analysis

	

Warranty-Ρlιτs options are available.

	

Opt 8 Ε -Hardware an d/or Software Installe d
Instrument

	

$9,900

	

36ΗδΜ - Ν i yh Sp eed ΑμμΙίεαb υπ Mad υ1e

	

$6,500

	

and
Tested

Incl udes: 3001 portable p latfo rm wit h 3ΟΜΡΧ

	

Includes! Η QΜ Αρρ f eα t ίοπ SWdisk, 2 Ρ6487
ap p licatio n mod u le, 720 k byte floppy d is k, syste m

	

300027 68000110 Ρρ f Dis k

	

$1,500
and ΜΡΜΙΜΡχ SW d is k , ΡG480 state p robe witho u t

	

hl gh-s p ee d probes with standard leadset,

leadset, Ρ6486 hig h -s peed probe with standa rd

	

ΗρΜ υ s-r's manual- five 3002 Lreferenceη sa g u i d es .

	

Ρ8480 State Data Acquis~tέν n P ro b e without Lea d set

	

$750
έeadset, 3001 user s m an ual, ΜΡΜΙΜΡΧ use r's

	

Opt,
. 1
2 L
L
-
-

1 AID
2 High Performance

Leadset
formance

	

eadset

	

+$1,
+$900
900

	

Opt 1 F -Add G απα rαΙ

	

Purpose Probe A da pte r

	

+;450
rτια 1ιυαλ , five 300σΜΡΓυWΡΧ r e ference g u i des, . FasT r ak

	

Ρ6486 H ig h Speed Data Αε g υ is ίτίοη Ρ robe wit h
training

	

Opt . 3 L - 2 AID

	

High
Lead setsRe

	

+$1,800
package . powe r card .

	

Opt . 4 L -1 U lt ra H έ g h Resolution Lead set

	

,$1,280

	

Standard Lead set, fo r 30ΜΡΜΙΜΡχ

	

$1,000
Opt . 1Α - 30DΑ0 Ι Performance Analysis Software

	

+5850

	

Opt . 5L -2 Ult ra H ighResolution Leadsets

	

+$2,490

	

Opt 1 L -Add H igh Perfor ma n ce Leadset

	

+$580
O pt If - Ρ 6480 Ge neral Pur pose Probe Ada pte r

	

+5450

	

apt . 81 -Add Service Man u als

	

+$150

	

Ρβ487 H ig h Speed Data Avq u isitioΠ P ro be wit h
OpL I K -Add OWE PITY K eyboard

	

+;500

	

Opt . 8ς -Hardware an d lor Software Installed	Standard h eadset . fo r 30 HSM

	

$1,100
Opt . 1 L -1 Ρ6488 H ig h Performance Lea dset

	

+$500

	

an d Tested	,

	

Opt 1 L -Add H igh P erfo rma nce leadset

	

+;509
Ορ [ . 81- Add So rvι ce Ma πυαΙ s

	

+;450

	

ωαrταπεy-Ρl υ 5 νρ t ίνπ5 are available .

	

fasT r ak M icro Training Package

	

$450
Opt . 29 - Delete FasT ra k Training Package

	

-$400

	

Opt. 2 Ρ -5 υ b 220 V International Power Ada pter
Opt . 2Ρ -Sub 220 V Ιπ t' Ι Pvwer fo r F asT r a k	''

	

Opt 1 ω -A d d Prism 3000 Workbook

	

+$35
Warranty-Plus options a re available .

	

1200001 RS-232 COMM Pack

	

$750

INTERNATIONAL POWE R PLUGS OPTIONS
Ορίίνπ i Al -Α 5-availa b le for the 3002 απ d 3 001
platfo rms. Please refe r to page 488 for desc r iption .

1,

	

Contact your local sales engin eer.
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nd ιtstry-5tandard
Performance and

Re liab ility
" Μαdυ 1α r., 9-72 Channels
* Support tar 50
Microprocessors

* 100 MHzAsynchronous
sampling

" 50 MHzSynchronous
Sampling

" Dual Timebase Triggering,
Acquisition, and Display

" 14-Level Triggering
" GP18, RS-232C, Printer
Support

RAPID SETUP

	

STATE ANALYSIS
The 1241 featu res α color d is p lay fo r ra p id setu p and

	

State and mic rop r ocesso r analysis are s uppo r ted by up
o peration . Set up s are simple t h ro u gh α straighif ο rward	to 72 channels α# 50 MHz synchronous/asynchronous . Α
me n u-o riented ap p roach , combined wit h mυ lti-le v el

	

flexible cloc k ing scheme includes data de r τι u iti p lexing
ope ration and touc h-sc r een soft keys. M ulti-level'

	

withou t do u ble-pr obi n g . Powerful tr igge r ing capabilities
ορp.rα [ ίοπ lets yo u select f rom	oneof fo u r levels best

	

include :
matched to you r expertise and t he tas k α # hand . Touch-

	

" 14 trigger leve l s
screen soft keys p rov id e hi g h -level comman d s at α

	

" Conditional branching to t rac k p r og ram flow t h ro u g h
keystro ke an d keep selections simple an d well labeled .

	

mu l tiple b ranc hes
" Two indep endent word recognizer s

BROAD PROCESSOR SU PPORT

	

' Data storage on/off control

T he 1241 s u pports disassembly fa r 50 diffe rent
micr o processo r s and buses-ma re than any oth er logic

	

SYSTEM INTEGRATION
analyzer in th e Industry, Α full range of 8115132 bit

	

The 1241 Offers α d υαΙ timebase system t h at intogrates
pr ocesso rs are s up ported , including pop u l a r d igital

	

at Ι th e fim1 η g

	

and state analysis c αρα b ί 1[tias . T h ίs dual
signal p rocesso r s (D5Ρs] . Refer to O rde ring Info r mation

	

timabase system s peeds ίWag ratiοn tasks by tying
for α comp lete list.

	

together the acg υ is έti οn, tr iggering,

	

and d isplay of two
independent timebases . You can monito r the inte r action
between ha rd wa re and softw are, o r the relatio nsh i p ο( two

1245

	

interdependent systems . All data disp lays ar e time
-

	

aligne d an d comp letely co rr elate d .

73ae 1241's co lor display rapidlyguidesyour eye to the most relevant information .

SELECTABLE ACQUISITION
MOD ULES
The 1241 has fo u r modu le slats wh ich accommodate

any combination of 9-channel 1240D1 and 18-chan n el
1240D2 data α cμυί s έ t ίοπ mod υ 1as .

1240D1 12402
Channels

	

9

	

16
Μαχ . Async Rate

	

100 MHz

	

50 ΜΗτ
ω/Glitc h es

	

50 MHz

	

ο/α
Μαχ , Sync Rate

	

50 MHz

	

50 MHz
Memory Depth

	

512

	

512
ω/C h a ί ning 2048 2048
Clitεh capture is available on all 1240D1 chan nels.

TIMING ANALYSIS
Fo r tim ing analys i s, th e 1241 otte r s up to 35 channels

at 100 MHz asynchronous and 50 MHz synchronous

	

Standa r d memor y d e pt h can be extended to 2048 bits
samp ling, Glitch detection at 6 π s is also available,

	

per channel b y α s p ecial memo ry ch aining featu re . Th is
Superior triggering capabil i ties inclu d e :

	

feature lets yo u chαιη one modu le's memo ry to απο th α r of
" Data and glitch triggering

	

the same type, t rad ing ch annel width fo r exten d ed
" Counters, time rs, and d u ration filte r s for triggering on

	

memory de p t h .
th e ch a r acte r istics of α signal as well as its occurrence

" Auto-run triggering to track inte r mittents th rough
continuous acquisitions

	

SΤΑΤΕΙΤΙΜΙΝ G ON ALL CHANNELS
" Clocked and uncloc ked t rigger ing for cap tur ing events

	

The 124001 module is optimized for ti m ing analysis,
that might not coinci d e with sαηπρΙα points

	

and th e 1244132 fo r state a n alysis . Howeve r , you can
make state and tim ing meas u r e m ents on al Ι ch annels
wit h eithe r modu le . Both mod u les also p rovi d e powerful
t r igge ring capabilities and excel lent signal pr o b i n g
characteristics-
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State table display showing time-correlated datafrοm two

	

7 he 1241 supports disassembly for many microηrocessor$

separate timeδases . Slate and timing analysis are available

	

and buses. Τhis example shows 80186 disassembly.

on every channel .

ORDERING INFORMATION

1241 Color Logic Analyzer

	

$6,000

	

1241 ΝΜΡ Microprocessor Analysis δγ ste ηι

	

$9,950

	

Opt . 41 - ΤΜ532010 So ρρο rt

	

''

I ncludes : Accessory Pouch (016-0707-01). Fronl-

	

includes: 1241

	

Logic Απα 1y τα r ,12 R 0 Ι Perfor man ε e

	

Ορ t . 42- ΤΜ 5320201C25 5 υρρο rt

	

*$3,700

ΡαπεΙ Cove r (200-2780-00), Operator's Manual

	

Analysis ROM Pack , 128502 RAM Pack . 1200011

	

apt . 43- DS Ρ 56000/1 So ρρο rt

	

+$8,700

{070-4340-01) . P oc ket Refe rence G u ide

	

Parallel Printer COMM Ραε k , plus all 124002 Acq u isition

	

Opt, 44- ΑDS Ρ2100 5 υρρο rt

	

+$3.700

4t .
0-4641-01], Wo rk boo k (062-6926-00), PowerCo rd

	

Modules, Pr obi n g, and Disassembly Softwa r e req u ire d

	

Opt. 47- VAX B l S upport

	

+$4,000

05-Rackm o unt Hardwa re

	

+$400

	

for microprocessor-specific supp ort.

	

opt- 48- GP I B Su pport

	

'`
apt. 01- 8080 Support

	

-'

	

Opt. 1 Β - Basic Analysis System (Substitute

124001 9 C h αππ eΙ 100 ΜΗτ Data Acq u isition

	

Op t. 02-8085 5 υρρο rt

	

''

	

i2RC01, two 1240 D2 s with Ρβ 460s to r

Module

	

$2,950

	

Opt. 0 θ -6800 Sup port

	

microprocessor-specific support)

	

''

includes : one Ρ 6460 Data Ac qu isition Probe,

	

apt, 94-6801 13 Supp ort

	

,~

	

RELATED PRODUCTS

Lea dsets, Grabber Ti ps

	

Ορί. 05-6802 Ski ΡΡΟ r[

	

ρ8480 9 ςh αππα 11 00 ΜΗτ D ata Acquisition

Opt. 10-0α late Ρ 6460 Pr obes

	

-4700

	

Opt . 06-6505 Ε 2 δυρ port

	

.~

	

Probe

	

$700
Opt . 07-5805 Ε 3 5υρ port

	

Ρ6462 9 Ch annel ΤΤL- Only 25 MHz Data

124002 18 Channel 50 MHz Data Acqu isition

	

Opt . 08- 6808 Su pport

	

'

	

Acquisition Pro be

	

$940

Module

	

$3,700

	

Opt . 09-6809 Support

	

Α67400 Serial Acq u isition Probe

	

$1,500

Includes - two Ρ6460 D ata Acquisition Probes,

	

opt . ΣΟ -280 support

	

,~

	

SM050 20 5ΜΤ Grabbe r Ti p s

	

$89
Lea dsets, G r ab b e r T d ins.	Opt. 11-6502 Support

	

-5

	

K212 Ρυriable Ι nstrument Cart

	

$380
Opt. 10-Delete Ρ6460 Pr obes

	

-$1,400

	

Opt . 12- NSC800Support

	

1200001 R5-232C COMM Pack

	

$750

Opt. 1S- Substitute two Ρ6462 P ro bes fo r PU460s

	

' 1

	

opt . 13 -630113 Su pp ort

	

-'

	

1200002 GP I B COMM P ac k

	

$850
Opt . 14-GM ECM Support

	

+$600

	

1200011 Pa rallel Prlrite r COMM Pack
1241 Η GΡ Gena r a Ι - Ρυ rposa Analysis System

	

$12,900

	

apt . 15-18 Π2141516 S υρρο rt

	

'

	

(requires 12 RC01 or 12 RMxx)

	

$500
includes : 1241 Logic Analyzer, 124001 Module

	

Opt- 16-8031151 5 υρρο rt

	

'

	

1ZR01 Performance Α n α lysis ROM Pack

	

$800

with P646 0, two 1240D2 Μο d υέes with fo ur	Opt17-68ΗΟl1 Support

	

,~

	

12RC01 Pr inter S upp ort ROM Pac k

Ρ6460% 12βS02 RAM Pac k	Opt. 21-8086 Support

	

( req ui res 1200001 or 12ΠΟC11)

	

$300
Op t. 22-80885 υρρυ rt

	

.'

	

12RC02 Master/Slave ROM Pack

	

$500

1241NBA Bu s Analysis System

	

$17,350

	

apt. 23 - 80186 Support

	

'

	

Opt. 01- Modem

	

+$600

includes: 1241 Logic Analyzer . four 1240D2 Modules

	

apt. 24-80188 Support

	

'

	

128502 64Κ RAM P ac k

	

$500

with eig h t P6460s, 128502 RAM Pac k

	

Op t. 25-80286 Support

	

128811 32K EPROM Pack (emp ty)

	

$85
Opt. 2 ά -68000 Support-DIP

	

12RS12 32Κ EPROM Pac k

	

$300
1241ΝΗδ N ig h -Sp eed Analysis 5ysle m

	

$18,300

	

Got. 27-68000 3υρροrt- ΡΒΑ

	

"'

	

Service Maintenance Kit

	

''
includes 1241 Logic Analyzer- four 124001 Mod ules

	

Opt. 28-68008 S up port

	

"'

with four Ρ 5460s, 128502 RAM P ack

	

Opt, 29-68010 Supp ort-DIP

	

.1

	

includes : Service Manual, 12RΟ 01 Diagnostic ROM
ΟρL 30-68010 5 υρρο rt- Ρ G Α

	

.1

	

Pack , E xtende r Ca rd , Diagnostic Lea d set
I N TERNATIONAL POWER PLUG OPTIONS

	

Ορ1.31-68020 Su p p ort

	

(067-1103-03)
Opt, Α1 -Opt . Α 5 Availa b le

	

He

	

Opt, θ2-ΖΒΟΟ 1/3 S ιιρ port

	

+$3,700

See ρα g α 488 fo r desc rlption.

	

Opt, 33-2800214 Sup port

	

+$3,700

	

" ,

	

Contact your local sates sttg~tteesr.
Opt. 34 -6418OR 0! Η 1 Sυρροrt

	

+$3,700

Logic Analyzer accesso ries are desc ribe d Ιπ the

	

Opt. 35- F9450 5υρμοr [

	

+$3,700

AcuessDr i ε5 seοτιοπ of t his catalog . Please refer to page

	

Opt. 36-8096 S u pp ort

	

+¢3,700

444,

	

Opt. 37-68030 Support

	

+$1,000
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Ε xpandable, Afford-
able Logic Analyzers

that Grow with You

* 16 to 64 Channels
" 100MHz Asynchronous
Sampling

" 100 MS/S Digitizing
Oscilloscope Card
25 MHz Synchronous
Samp ling

" 2Κ Memory Depth Per
Channel

"Disassembly for8 and
16 hit Microprocessors

" 14-Level Triggering with
Conditional Branching

" GPIB, RS-232C, Parallel
Printer Options

EXCELLENT TRIGGERING-Α ΤΕΙ[ STANDARD
L i k e all Tek logic analyze r s, t h e 1230/1230Β provides

flexible, accurate t r iggering . Resou rces incl ud e 24 use r-
definable conditions, 14 t rigge r ing levels, two word
recogni τers pe r level, 5 ns glitc h triggering, and more . All
triggering resoufces a re available far bath timing and
state analysis .
The 1230/12308 pro vides two trigger modes : Basic

and Advanced . Having two modes to choose f rom lets
you use t h e mo d emost s u ited to you r application,
without unnecessa ry comp lexity . Basic made s up ports
themost commonly used t rigge r setup s . A d vance d mo de
expands trigge r ing ca p abilities with IF-THEN-ELSE

i

	

instructions useful for creating two-way conditional
2K-deep memory can be displayed in Stα te, Timing, orDisassemblyfornaa r. T 1τ is

	

branches and fo r qualifying data storage .
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FLEXIBLE

	

πrεωι DIGITIZING OSCILLOSCOPE
T h e 1230 and 1230 Β Logic Analyzers a re modu lar ,

	

Now Te k combines multi p le testing tools - α 100 Μ 5/sgeneral-purpose logi r analyzers t hat s u pport hardwar e,

	

digitizing scope and α logic analyzer

	

in the samemicroprocessor, and system Integration applications-

	

affo rd able instr u ment . Use t h e scope and logic analyzer
EXPANDABLE TO PROTECT YOUR

	

separately, of i nte ractively as an efficient system debug/

INVESTMENT

	

cha racter ization tool . Th e 1230OSM digitizing
oscilloscope ca r d provides :

1he 1230/1230 Β lets you b uy the perfo rm ance you

	

" 2 simu ltaneous channelsneed now and ad d channels, α digitizing oscillosco pe

	

" 100 Μ 5/s sampling ratecar d , c αmmυη icatin η ί nte rfaces, απ d disassembly p robes

	

" 100 MHz bandwi d t has you r testing needs g row .

	

" 8 b it vert i cal resolutionT he b asic 1230/1230 Β pr ovi des 16 channels . Up to

	

" 2048 samp les p e r channelth r ee 1230E1 16-c hannel ex p ander ca rds may be ad d ed

	

" Repetitive sam pling and signal ave ragingto inc rease th e number of channels to 64 . One 1230Ο SΜ
100 Μ 5/s digitizing sco p e card may b e a d de d to th e
1230/1230 Β . Refe r [ ο t h e Configuration C h art.

	

POWERFUL
Broad Microprocessor Support

Optional disassembly pr o bes let yo u wor k with α long
list of s pecific mic rop r ocessors, s u ch as th e 68000,
68010, 68332, 68Η C11, 280, 8086, 8088, 80186, 80188,
80286, 80386Sχ , an d ot her s . Refe r to th e m ic ro-
μ r ocesso r guide on page 206 for α com p lete list .

SYSTEM TEST APPLICATIO NS
An advantage of t he 1230/1230 Β is t h at each bloc k of

16 channe Ι s can be set to sam ple at α diffe rent r ate,
indep en d ent of th e othe r 16-c h an n el bloc k s. Th is mea ns
t h at you can sim υΙ [aη eousiy collect data from different
parts of your system u n der test to see how eve r yth ing
works togethe r . Fo r examp le, α 64-ch annel 1230/1230 Β
can d ίsassemb le απ 8-bitmic rop r ocesso r pl u s ac qu i r e
eight c h annels of 100 MHz timing d ata at th e same tim e .

68000 d isassembly display shows all bus cycles . Another disassembly display is also

	

FOUR ΗΟΝVηΙ ΑΤ11Ε 2Κ-ηΕΕΡ MEMOR IESava ilable that shows only instru ct ion cycles and looks lik e an assembly listing.

	

Four d iffere η I memo r ies, eac h w ith 2 Κ b its/chαπηe1,
Easy to Learn and Use

	

are available fo r acquisition or refe ren ce d ata . All four
T he 1230/12308 featu resα large disp lay and fast,

	

memories a re nonvolatile . N onvolatile sto rage means that
i η taractive, pop-up menus . To save yo u t έ me, most me πιι

	

ναΙυα b1e test data ί s not accidentally Ι ost . T h e last- u se d
se lect έαns ar e available with one οε two keyst ro kes .

	

setup and ac q uisition d ata a r e resto red on power-up,
Menus are neve r more than o n e level d eep, so you can

	

letting you beg in whe re yo u left off .
select parameters quickly, wit h out bottlenec k s, Prompts

	

MEMORY CO MPAR ISO N FU NCTIONSat the bottom of each menu d escribe wh at to do, an d α
NOT ES key p r ovi des context-sensitive, on-screen

	

The 1230/1230 Β suppo r ts two compar ison modes :
explanation .

	

Manual and Auto. Manual -c οmραr e p rovides α sί ngIe
compa rison of ac qu isition memory [ο refe r e nce memory.

123ρΒ Battery-Powe r

	

Th is is useful fo r basic pass/fail tests .
The 12308 is α mod el of the 1230 t h at ope rates f r om

	

Auto-com p a re ma kes data acquisitions and compa ι i-
multi p le power so u rces : α self-contained rech argeable

	

sons repetitively without an oper ator present . Auto-
batte ry, +12V d c, o r ac . Battery and do

	

power let you use

	

compar e is valuable i n "babysit[ίπ g" app lications suc h as
t he

	

12308 ίπ sit u ations whe r e ac power is υηαναίΙαbΙ P.,

	

isolating intermittent malf u nctio ns, freeing yo u fr om
u n r eliable, o r inconvenient

	

monito r ing t h e test until th e fault is detected .



Ιπ b oth compare modes, you can compare any two of
the four memories . Differences are highlighted in the
State Table.

AUTOMATION
By adding an optional RS232 or G ΡΙΒ communica-

tions interface to the 1230/1230B, the analyzer can be
controlled remotely from α computer keyboard or via α
program written for the computer . This capability lets you
tιι r π the 1230112305 ίπ t ο α 1 οω-cost automated test
station .

The RS232 and G ΡΙΒ ί nterfaces also let you store
unlimited memories and setups on your PC, and
download them into the 1230/1230Β at any time .

Included w ith the RS232 Interface is software package
S43R101 . This software runs on IBM PC, XT, ATs (or
compatibles) and provides ail easy, fast method for
t ransferring 1230 setups and data over RS232 . S43R101
al so lets you

	

create and rυπ automatic., remote-c ο ntr οΙΙ ed
tests .

1230/1230 Β

	

With one 1230Ε 1

	

With two 1230E1s

	

With three 1230Els

Channels at 25 MHz

	

16

	

32

	

48

	

64
sync . async
Channels at 50 MHz

	

8

	

16

	

24

	

32
αsyπε
Channels at 100 MHz

	

4

	

8

	

12
α syπε
G l itch channels

	

8

	

16

	

24
Time bases

	

1

	

2

	

3
Nonvolatile memories

	

4

	

4
Nonvolatile setups

	

8

	

8

	

8

Memory depth/channel

	

2048

	

20,48

	

2048

Compatible with 1230DSΜ

	

Yes

	

Yes

	

Yes

COMPLETE SO LUTION

LOGICANALYZERS

	

Ι

	

ι ;

STANDARD ACCESSORI ES
Ε verythin τd you need to [car π and use the 1230/1230B

is provi ded standard . This includes the normal accesso-
ries you ωοιιΙ d expect : programmable-threshold
acquisition probe, leadsets, grabber tips, Operator's
Manual, and packet-sized quick reference guide . In
addition, the 1230/1230 Β also includes extensive instruc-
tional male τ ials training videotape, test circuit to p ractice
on : and α workbook of application examples .

TEACHI NG MATERIALS
Tektronix developed t he basic Concepts of L ogic.

Analysis self-study workbook (LABASIC) for those who
need to learn or leach logic analysis theory and lech-
niques . Th i s optional workbook contains theory, exercises
using the 1230Ι1230Β , and student examinations .

Another self-study wo rkbook, LAM1CRO, which
focuses an debug techniques for microprocessor-based
systems is also available . For rea Ι isΓ ic practice, α 68010-
based test system, F asTrak, is available .
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quickly build your sk ills.
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and microprocessor system
analysis are available.
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TFming diagrurn displays up to 16 traces at once . lntemifτed areas

	

D igitizing osci lloscope disp lays areava ilable for single or dual trace,
indicate gli tches .

	

MI-screen trace, and mixed scope andtiming diagram traces .
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The 123ΓΟ/1230Βsaspports an
extensive list ofpopular
Processors and controllers.

Disassembly Probes are
compact and easy to connect,

MICR OPROC ESSOR SUPPORT

	

FLEXIBLE VIEWING OF DATA

QUICK AND CONVENI ENT CONNECTIONS

	

Acqui red data can be viewed in eit h e r α state table,
timing d iagram, or disassembly fo rmat . When using

T h ese compact micro processo r p ro bes attach to the

	

disassemb ly fo rmat, two additional modes of d isplay,
123ϋη230Β in p lace of the standard acquisition p robes .

	

Ha rdωα re and Software, a re available.
Each probe is precon fig ured fo r fast, efficient connec-

	

Hardwar e mode shows al Ι bu s operations by
ti ο ns to t h e specific micro processor package (e .g ., D ΙΡ ,

	

dί splay ί ng αΙΙ machine ayc Ι es . Software mode shows
PGA, PLCC, or PQFP) .

	

only Instruction cycles, mu ch like an assembly listing .
Disassembly p robes th at begin with [he lette rs DIP

req u i re t h e 1230DΡΑ, α unive rsal preprocessor.

	

EXTRA CAPABI L ITIES

AUTOMATIC MENU SETUP

	

Data sea rch ί ng fu nctio ns, m ic roprocesso r-specific οπ -
screen notes, fast scrolling, and the ability lo jump to any

You can completely set up all pertinent men us for th e

	

memory Ιοcαt ίοη a re αναίΙα b Ιe οπ al Ι disassembly probes .
tar get mic roprocessor by υρΙοα d ίπg setups f rom the

	

Fo r μrmsso rs wit h pre-fetch qu eues, i η st r υ ct ίοη s t hat
d i sassemb ly probe . All it takes is one keystroke at

	

a re fetched, but not executed, are clea r ly marked-
power-up . If desi red , set up s can then be customized fo r
you r sp ecific application .

Package Disassembly Channels 1230DPA
Processor/Bus Style

	

Prob e R e q u i red Re qu ired
In tel

~Υ~ίιΙΣΕ'~1+1 :~ ι§ Ι[η :~ιl~ :{ιΙd~~iιlΥ:1 ίΙιl31λ ~ ~ ~

	

i~~ι7~

8085

	

DIP

	

ΡΜ404

	

32

	

no
803118051

	

DIP ϋΡ8031D 32

	

yes
803218052

	

D I P	DP8031D

	

32

	

yes
8086 ί8088

	

D IP

	

DP8086D

	

48

	

yes
80186180188 ΡGΑ D Ρ186 Ρ

	

48

	

yes

8096/80C 196

	

PLCC

	

DP96PL	48

	

yes
80286

	

ΡGΑ DP286 P	48

	

yes
80286

	

PLCC_ DΡ286ΡL 48

	

yes
803865 χ1387Sχ ΡϋFΡ DP386SX 64

	

yes

Motorola
680016802 DIP ΡΜ407

	

32

	

no

6809/6809Ε DIP

	

ΡΝΙ406

	

32

	

πα

68HC11

	

all

	

DPHC11

	

32

	

yes

6800 0/68010 DIP

	

DP68KD

	

48

	

yes
68000168010 PGA DΡ88 ΙίΡ 48

	

yes

68332

	

P0FP βΡ332

	

64

	

yes

Other
780

	

DIP

	

ΡΜ402

	

32

	

π0
6502102 JC802 DIP ΡΜ403 32

	

π 0

Buses
G ΡΙΒ

	

π /α

	

DPGPI R "

	

16

	

yes

1230 apt 07"'

	

16

	

nil

RS232

	

π 'α

	

Αδ740G

	

. . ..8 . ._

	

no

STD

	

π /α

	

ΡΜ405

	

32

	

πα

'' Hardwa re in te rface and full disassembly.' ρ Hardwa re in terface without disassem bly.



OPtίοη boards Provide α

	

range ofadditional
capabilities and install in minutes . Ορtάοηι

includ eparall el printer port, RS232 and GPIB
communication inte rfaces, and on-line notes in

Both the 1230Ι)SΜand 1230Ε 1 cards insta ll foreign languages.
easily so that you can reconfigureyour 72.701
1230Ε in less Manfive minutes.

1 : 1W

,
,

	

Γ,~ Γ~ΙΠδ1:~iΙ!7 :1

To order, call your local Tektronix Sales Office, or call Tek's National M arketing Center .

Tail free : 1-900-426-2200, E xt . 99 .
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1230 16-Channel Logic Analyzer

	

1"2,995

	

Includes :12309 with Ορτ . 02, one

	

1230E1

	

MICROPROCESSORIBUS ANALYSIS PRODUCTS

1ncludes: Ρ 6444 prog εarr ι mable-threshold probe,

	

exparιder card

	

1230DΡΑ - Disassembly p robe adapter

	

$400

f eadsets an d grabber t ί ps : operator's nn απυαΙ ,

	

FOR 80ΤΗ 1230C32 αη61238 Β32

	

ΟΡ 8031 Ο - 6031151!8032152 probe - D ΙΡ "'

	

$700

q uic k referan εe guide, training video tape, training

	

opt, 1D-σ elete Ρ6444 pr obes

	

-$1,200

	

DP8086D- 808618088 probe - DIP "

	

$1,500

workbook, training test circuit . power card

	

Opt. 1S -Substitute two Ρ6443 p robes for

	

DΡ186Ρ- 80186180188 probe - ΡGΑ "

	

$1,600

1230816 on Batteη-powered Logic Analyzer

	

$4,θ 95

	

P6444s . Additional options are liste d be low .

	

$400

	

ΟΡ 96 ΡL-80961800196 probe - PLCC ''

	

$1,600

1230048 48-ch 5ystemfaraέ lel Printer Port

	

α S5,62δ

	

σΡ286 Ρ- 80286 probe - PGA "'

	

$1,600

1 n ε1υ ette $α r τιe hems as 1 2 30 ρΙειs +12 V do

	

"
cigarette lighter adapter plug

	

includes: 1230 with Opt. 02, two 1230E1

	

OP286PL - 80286 probe - PLCC

	

$1,600
σΡ3858χ -80386S Χ probe - ΡΠFΡ "

	

=2,280

OPTIONS FOR BOTH THE 1230 and 12308

	

expander cards

	

~Ρ332-68332

	

probe - PC FP "

	

$2,500

Ορτ. 01 -RS-232 interface απ d 543R1 Π 1 P C SIVV +$495

	

1238Β48 48-ε1 ι Battery-powered System/

	

ρΡ68ΚΟ -68000~6801 U probe- D ΙΡ "~

	

$1,200

Opt- 02- Parallel printer p ort

	

+$195

	

Parallel Printerr Ρο it

	

$7'225

	

DΡ68ΚΡ -68000,'68010 p robe - PGA "

	

$1,200

Opt. 03-GPIB interface

	

+1695

	

expander
ιιη cards with Opt . 02, two 1230 Ε 1

	

DPNC11 -66Η C Ι Ι probe "

	

$700

Cpl. 04- International notes

	

+:130

	

ΟΡ G ΡΙΒ -GPIBprobe "'

	

$600

(English, German, Fτ8πεh Canadian, French :

	

FOR BOTH 1230C48 and 1230548

	

ΡΜ402- Ζ 80 probe

	

$808

Dutch, Spanish, and Italian)

	

Opt. 1D-Delate Ρβ444 p robes

	

-51,804

	

ΡΜ 443-65021002113802 pr obe

	

$800

Opt, 05-Rackmuunt (1230 only)

	

+$495

	

Opt. 15-Substitute throe Ρ 6443 probes fnr

	

ΡΜ04-8085 μr obe

	

$800

Opt- 06-Accessory bag

	

+$ θ 5

	

P6444s . Additional options are listed below.

	

-$600

	

ΡΜ405- 5ΤΟ bus

	

probe

	

$800

Opt . 07 -GPIB acquisition leadset

	

+$195

	

123OC54 64 -ch System Parallel Printer Port

	

$6,725

	

ΡΜ406-680916809Ε probe

	

$800

Opt . 08- Α67α0G serial acg υ Isiti αη probe

	

+$1,500

	

Ιιι c¬ odes : 1230 w ith Πρ t . 02, three 1230 Ελ

	

ΡΜ 407 -680016802 probe

	

$800

Opt . 09- ΙΜem αt ίοπαΙ notes ΙΙ

	

+$150

	

expander cards

	

Α57490 -Serial α eQUIsition probe

	

$1,500

(English . Danish, Finnisl ι, Norwegian,

	

'°1230864 54-01 Βαίίeη-powered System/

	

Requi rr, ιΖ3ΩDΡΑ disaasesι 8ly pro be adapter.
and Swe dish) Paral lel Printer Port

	

$8,425

	

RELATED PRODUCTS
Ορt .1 Ο -Di n ers Ρ 6444 ρ rvbe

	

-$600
1nc1 υ J As:1230B with Opt. 02, three 1230k1

	

P6443-15-channel ΤΤLJCMGS probe

	

$500
Opt. 13- Dubst~tιι t6 P6 443 probe for Ρ~444

	

-$200
Opt, 20 -

	

expander cards

	

P6444-16-channel Ρ rο grα nιιιια b1e-thτ eshold
Delete video tape

	

-$30
Opt. 21 -Service manual

	

+$200

	

FOR

	

BOTH 1230064 an 1111230 Β 64

	

Probe

	

$700
Prο b1

	

1 , 123 ΠΙΡC RS232 app Ιίεαt ίνπ 5ΠΝ

	

796
Opt. 22-Service ma ίπteπαπce k it

	

+$1,504

	

0 ρ 1 .1 Ο - Delete Ρ6444 probes

	

-$2,400

Opt. 23- Substitute VHS-PA L ν
I
d eotape

	

' τ 0 ρ t .1S.-Sυ bstitue Γνυε Ρ6443 ριο b8s far

	

1230F01 - Field-installed β5-232 Interface

Wa rrαnty-Plus options are available.

	

P6444s

	

-$800

	

& S43R101 P C 51W

	

$450

1230E1 16 Channel Expander Card	$1,200

	

ADDITIONAL OPTIONS FOR

	

1Z30 and

	

1234F4
3123OF0--

Field
Field--installed

installed
G
G

Ρ
IB
αΙ 1e1

i nt
er i n
rfa

c r port

	

$150
e $650

1nel υ des: ΡΒαα4 probe, 1eadse τs and grabber t i ps

	

12308 SYSTEMS

	

1230F04- Field- έnstalled ίτιter ιια t ίνιιαι notes

	

$125

Opt . 1 Ο - D elete Ρ 6444 probe

	

-$600

	

Opt. 01-RS-232 interface & 5438101 PC 5ΙιΝ

	

+$495

	

1230F05- Field-installed rackmount hardware
Opt . 1S- Substitute Ρ6443 probe far Ρ 6444

	

-$200

	

Opt. 03-G ΡΙΒ interlace

	

+$695

	

(1230 only)

	

$450

12300SM 100 M51s Digiti τ iag Scope Card

	

$2,995

	

Opt- 04-1 nternatiDnαΙ ππΕαs

	

+$150

	

1230F09- Field-installed international notes ΙΙ

	

$125

1 ποΙιι dο s Two scope ρ robes, αρο rαtο r's man υαΙ

	

Opt. 05- Rαεkπιουη t (1230 οπΙ y)

	

+$495

	

Κ217- Instrument cart

	

$570

fA8AS1C - Cancepts of Log1 ε Rnalysis W σ rkhoειk

	

$16

	

Opt' 0 Ε -Accessory bag

	

+$65

	

Opt. 01- Brown fίπί s Ιι (matches 1230)

	

NC

LΑΟϋSΟΕ - Conce ρt5 Ιπ str υεtοί s Guide

	

$10

	

Opt 87-G ΡΙΒ αcg υΙ sίt ίυει lead set

	

+$195

	

Sac υ ring strap- Order 346-0070-03

	

$40

LAGLICRO

	

- ο ~ e 5 stem 1π e οι '

	

Workbook

	

Opt 08-A6740G setia Ι acgU15iti οη PTO be

	

+$1,500

	

5Μ050-20 SMT grabber tips

	

$89
Υ

	

9

	

Ορ1 . 09-International notes 11

	

+$150

	

INTERNATIONAL POWER PLUGS OPTIONS
FasΤrak M icro Training Package

	

5450

	

Opt . 20- Delete video tape

	

-530

1230032

	

32-ch Systenι 1 Parallel Printer Ροττ la$4,325

	

Opt, 21- Service manual

	

+$200

	

Opt. Al-A5 -Availaδ le for t he 1230112303

	

NC

includes : 1230 withOpt . 02 . one 1230Ε 1

	

Opt . 22-Service maintenance ki τ

	

+51,500

	

See page 488 for d escription .

expander card

	

Opt . 23-Subst itute VN5-PAL videotape

	

'°

	

Logic analyzer accessories are described ίπ the

1230032

	

32- εh Battery-powered System/Parallel

	

Warranty-Plus options are available.

	

Accessories section of this catalog .

Printer Port

	

$6,025

	

'M Product availa hle within 24 hours

	

Please refer to page 444 .

through Tek Direct . Cal l 1-8Π0-426-2200 .

	

''

	

Contact yo urlocal sales engάneer.
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SPECTRUMANALYZER PRODUCTS
DIGITAL SIGNAL PROCESSING SYSTEMS

Contents
MICROWAVE INSTRUMENTS

NEW 2782 Spectrum Analyzer
(100 Hz to 33 GΗτ coaxial ; to
325 GΗτ with external m ixers) . . .210
2756Ρ Lab SpectrumAnalyzer
(10 kHz to 325GΗτ with eχte rnai
m ixers) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .215
2755ΑΡ Lab SpectrumAnalyτer
(10 kH z to 325 GΗτ wit h exte r nal
mixe rs) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 215
2754Ρ Lab Spectrum Analyzer
(10 kHz to 21

	

GΗτ ) . . . . . . . . . . . . . . . . .. . . 215
494ΑΡ Portable Spectrum Analyzer
(10 kHz to 325 GΗτ w it h exte rnal
mixers) . . . . .. . . . . .. . . . . .. . . . . . . . . . . . ._ . . ._22Π
492BP Portable Spectrum Analyzer
(10 kHz to 325 GΗτ with exte rnal
mixers)_ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .220
NEW 492PGMPortable Spectrum
Aria]yτeι (10 kHτto 21 GΗτ) . . . . . . . 220
NEW 497Ρ Portable Sp ectrum
Analyzer (100 Hz to 7.1 G Ητ) . . .220

VHF/UHF INSTRUMENTS
2753Ρ Lab Spectrum Analyzer
(100 Hz to 1800 MHz) . . . . . . . . . . . . . . .215
495Ρ Portable Sp ectrum Analyzer
(100 Hz to 1800 MHz) . . . . . . . . . . . . . . .220
2710 Option 01 Spectrum Analyzer
(10 kHz [ ο 1800 MHz) . . . . . . . . . . . . . . .232

WAVEGl11DE MIXERS AND
ANCILLARY EQUIPMENT

NEW WM782 Waveguide
M ixers . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . .214
WM490 and NEWWM780
Waveguide Mixers . . . . . . . . . . . . . . . . . . . . . 225
Τ8503 Trac king Gene rator
(1 kHz to 1800 MHz) . . . . . . . . . . . . . . . . .227
1405 Ν Sideband Adapter . . . . . . . .227
2402 ΤΕΙίΜΑΤΕ.. . . . . . . . . . . . . . . . . . . . . 355

SPECTRUM ANALYZER
SYSTEMS AND SOFTWARE

TekSPANS, GRASP, ΕΜΙ , RSMand
PC-based Systems . . . . . . . . . . . . . . . . . . . . 230

LOW-FREQUENCY
3052 Digital Spectrum Analyzer
(dc to 10 MHz) . . . . . . . . . . . . . . . . . . . . . . . . . .238
ΝΣWRF160 Down Convertor . . . .240
2630 Foυrier Αnαlyzer
(5 Hz # ο 10 kHz real time ;
to 20 kHz batc h) . . . . . . . . . . . . . . . . . . . . . . . .3δ8

MICROWAVE COMPONENTS
ΤΕΚΡΑC9 Hermetic MMIC
Packages . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .234
NEWTMP 9000 Microwave
Probes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 236
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New 2782 MicrowaveSpectrum Analyzer

Now 2971' "QuasiMicrowave" Spectrum Analyzer

New 4921Χ;ΜMicrowave Spectrum Analyzer



2756 Programmable Spectrum Analyzer

~fΊfΝ, 0 7 1 ιRΓλ~ίί ιί

	

:-3'Σ~7

ω
M78

H πεαί,ΟχεR

60--90GHI

New WΜ7Σ32 Wavegκide Mixers

31r L 1 ΚU1ν1 AI νΑ LΙ /,P~11 rΑυυυι 1 α
DIGITAL SIGNAL PROCESSING SYSTEMS

RF 760Down Converter- Converts Ι.F. signa lsfar analysis by the 3052 Digital
Spectrum Analyzer System

' r ι Ι
πιrιχιι9rsyιειιrτrια ~~τωιω

New ΤΜΡ9Π00 Microwave Probes
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JLJU HIGH-PERFORMANCEMICROWAVE
SPECTIζUMANALYLER

FEATURES/BENEFITS
+ IL70 Hz to 33 G& Coaxial
Frequency Range and Wide
Bandwidth Preselection for
More Measurement
Productivity

" External Wavegaide Mixer
Support to 325 Gflz with
Frequency Calibration to
7.2 ΤΝτ

" Full-range Sweep from η Ητ
to 33 GΗτ

"Resolution Bandwidths from
3 Ντ #ο 10 ΜΗτίηα 1,3,
10Sequence

" 100 de Display Dynamic
Range

" Unparalleled Phase Noise
Performance as Low as -105
dΒε/Ητ at 10 kHz Offset up to
21 GΗτ

"Mixer Input Level
Uecoup lίng from RF
AΓtanuator by up to 30 de
Provides Higher SNITand
Dynamic Range
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CHARACTERISTICS
Except as n oted, the following tables of electr ical

cha racte r istics and feat ures app ly to the 2782 afte r α
30-min ute warm-up .

FREQUENCY-RELATED
Frequency Range -100 Hz to 33 GHz in coax, 8 GHz
to 1 .2 ΤΗτ externally.
Frequency ReadoutAccuracy -
±[ F {R Ε+10-11 + 0 + Μ
whe re : F = center frequency: RE = refe rence error ; D = 2%
of span or 20% of resol ution bandwi dth , wh ichever is
g reate r ; Μ > 2 MHz span = (1WΝ) kf fτ ; Μ ε 2 MHz span
=(10Ν) Hz.
Gaunter ("-2: 26 d8) -
Rαnge:100 Hi lo 1 .2 ΤΗτ
Resolution : Selectable f rom 1 Hz to 1 GHz
Accuracy : ± [F(RE + 10-'°)] ι 5Ν Hz + 1 LSD

SOFT KEY, MENU, AND MACRO

	

AGo u nt :±[AF(RΕ +1 α - ι )]+10Ν Hz+2 LSD
CONVEN IEN CE

	

where: F --counter frequency ; RE-- refe rence e rror ;
Ν - L .0 . harm onic ; LSD =leαsl significant d igit .

The 2782 is r ic h ίπ measurement feat ures that are
qu ickly

	

and easi Ι y~ccessi hle through softkeys

	

andmenus

	

FregeencyReferenceAccerasy -
th at r arely go th ιee dee p. Often, your most freg υο ntly

	

Aging: < Ιχ10 - slyea r, ε 7χ10-9/day
used feat ure can be assigned to one of two soft knobs fo r

	

Drift ε 5χ101 ova r inst ru ιnent temp er ature

	

range of
imm ediate access and control . Ad di tionally, yo u can store

	

-10°C to +40°G.
front-ραπd keystroke sequences to sim plify comp lex

	

Frequency Span-
measurements, or even c reate s ίπ gΙα - key exec u tab le

	

Range - 0, 10 Hz [ο 33 GHz in coax, to 600 GHz in
mac ros fo r th e most corn ρΙαχ app[ ίcα t ίοπs .

	

external mixer bands .
Resolution : 7100 Hz, selectable in 1% inc rements

HIGHLY EFFICIENT SYSTEMS

	

Accu racy.
,2 MHz

	

+2%
COMPONENT

	

1 00 Hz to 2 MHz

	

±1%
With full p rogrammabil i ty and two GP IB ports, the

	

ε 100 Η7

	

+7%
2782 offe rs α Dow level ίπ systems conven ίence and



HIGH-PERFORMANCE MICROWAVEΕNQ
SPECTRUMANALYZER

Resolution Rαndwldth (6 dB) -3 Hz to 10 MHz in

	

AMPLITUDE-RELATED

1, 3, 10 se quence .

	

MaximumAnWlitude Range-135 dBmto +30 dBm
Accuracy,

	

visplayed A verage Noise Level - (10 Hz βΒW,

-

	

10 MHz, 3 MHz

	

{20%

	

0 d8 attenuation)

1 MHz to 100 Hz

	

±15%

	

Frequency

	

Level

30 Hz, 10 Hz

	

+2Q%

	

100 Hz to 50 kHz

	

- 85 d Bm

3 Hz

	

+50%,-10%-

	

50 kHz το 5 MHz

	

-105 d8m

Selectivity (60 dΒ/6 dB): ε 101

	

5 MHzto 2.5 GHz

	

-135 d Bm
Shape: Synchronously-tu ned, six- p ole filters

	

2.5 GH z το 6.5 GHz

	

-132 d8m

2782 ResolutionFlHerBandwidths -

	

6.5 GHz to 21 .25 GHz

	

-125 dBm

(Typical)

	

21 .25 GHz to 28 GHz

	

-120 d Bm
(Specified)

	

απdοm

	

(ΤpρίcαΙ )

	

(Typical)

	

28 GHzto 33 GΗτ

	

-107 dBm
θ dB 3d

.
Noise impulse

21 Hz

	

2.3 Hz

	

3 Hz

	

Using WM782Waregυide Mixer Series.

10 . Ητ

	

Β.9 Hz

	

7.6 Hz

	

10 Ητ

	

(typical) -( Ι kHz βΒW)

30 Hz

	

21 Hz

	

23 Hz

	

30 Hz

	

Bond

	

freq uency

	

Sensitivity

100 Hz

	

69 Hz

	

76 Hz

	

100 Hz

	

0

	

33 GHz to 50 GHz

	

-115 d8m

300 Hz

	

206 Hz

	

7

	

τ

	

300 Hz

	

U

	

40 GHz to 60 GHz

	

-115 dBm

1000 Hz

	

6Β6 Hz

	

758 Hz

	

1 kHz

	

V

	

50GHz to 75 GHz

	

-115 dBm
3 kHz

	

2.1 kHz

	

2.3 kHz

	

3 kHz

	

Ε

	

60GHzto 90 GHz

	

-115 d8m

10 kHz

	

6.9 kHz

	

7.5 kH z

	

9 kHz

	

ω

	

75 GHz to 110 GHz

	

-105 dBm

30 kHz

	

21 kHz

	

23 kHz

	

30 kHz	F

	

90 GHz to 140 GHz

	

-95 dftm

100 kHz

	

69 kHz

	

76 kH z

	

100 kHz

	

D

	

110G Hz to 170 GHz

	

-90 dftm

300 kHz

	

206 kHz

	

227 kH z

	

270 kHz

	

G

	

140G Hz to 220 GHz

	

-85 dBm
1 MHz

	

686 kHz

	

75Β kHz

	

720 kHz

	

3

	

220GHz to 325 GHz

	

-75 dftm

3 MHz

	

2.1 MHz

	

2.3 MHz

	

2.5 MHz

10 MHz

	

6.9 MHz

	

7.6 MHz

	

4.5 MHz

	

Display Range - Log amplifier, 100 dB.

Display Law Range:
VideoBandwidth -

	

Log

	

1 d B/div to 15 dB/d iv
Range : 0.03 Hz to 300 kHz in 1, 3,10 sequence, an d

	

Linear	5 nVldiv to 50 Vldiv
10 ΜΗ?.

Accuracy (παmίΠα 1): ±25%

	

Square Law

	

1x1Q'84V Idiv to 1 kW/div
Reference L averSfahilfty- -

Residual : FM. ε 2 MHz span 1 Ν Hz Ρ-Ρ over one second-

	

Range

	

-140 dBm to +30 dΒm

> 2 MHz span 25Ν kHz Ρ-Ρ over 500 cosec.

	

R esolution

	

0.1 dΒ

D f ift rafte r one hoo f warm-up)' ε2MHz span 5Ν Hz/

	

" Measurements Ω.5 dΒ1ΙΠ dB iκeremental.
minute of swee p time . >2 MHz span) 5N kHz/minute of
swee p time .

	

Frequency Response -(for ? 10 dB AF attenuafion
N otes : Ν= L.O . Harmonic . E rrors due to d r ift are not

	

and20"C-30°C temperature range)
cu mulative f rom sweep [ο sweep .

	

100 H z to 6,5 GΗτ : ±1 .0 dB

Spectral Purity -

	

6.5 GHz to 28 GΝτ : ±2 .5 dΒ

NOISE SIDEBANDS

	

28GHz to 33 GΗτ : ±3 .0 d B

dβc1Ητ

	

Center Fre quency Range

	

ςAtte ηυ ator accu racy over fregυency incΙυdad ίη

GΗτ to 12 GΗτ W 21 GΗτ to

	

frequency response-)
Frequency 100 Ητ to u.u
Offset

	

6.5 GHz

	

12 GHz

	

21 GHz

	

33 GHz

	

Attenvalor -Range: 0 to 70 dB, 10 dB step s

100 Hz

	

-85

	

-α0

	

-τ5

	

-τ0

	

A ccuracy : ±0 .5 dB 0 100 MHz

1 kHz

	

-97

	

-95

	

-g0

	

7

	

IF Gain : Range: 0 -140 d13
Resolution : 0.1 dB

10 kHz

	

-105

	

-105

	

-105

	

-9τ

	

Accuracy: ±0 .5 dB/10 dB, ±1_0 dB/50 dB, to α maximum
100 kHz

	

-105

	

-105

	

-105

	

-97

	

of 1.5 dB cumu lative ove r α 100 dI3 range
1 MHz

	

--112

	

-112

	

--112

	

-102

	

RFGain Unaartαtoty -± 1 .5 dΒ

FEATURES/BENEFITS (cant.)
" IntelligentMarkers and
Signal Processing :
Search, Sort, and Mark CVY,
Pulse. or AllSignals.
Exclusive Occupied Bandwidth
Mode.
Signal Tracking.

" Built-in 199Hz to 1.2 ΤΗτ
Frequency Counter

" Up to WO "Iday Center
Frequency Accuracy

" FullyProgrammable with
Two GPIB Interfaces

" Built-in Automation
Macro Downloading to 40k
of NVRΑM.
Storeup to 20 Front-Panel
Key Sequences.
Store up to 20 Waveforms
with Readout Information .
Store up to 20 Instrument
States .

" View Analog and Digitally-
Stored Wsveterms
Simultaneously

"Nigh-Resolution Color
Display

" Space Saving Portable
Package
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SPECTRUΜΑΝΑLΥΖΕR

SPURIOUS RESPONSES

	

INPUTS AND OUTPUTS
Spurio

u
s Responses--< -90 d Β c exce pt as noted

	

RFInput - Fre q uency Range : 100 Hz to 33 GΝτ .
below :

	

Coupling - d c .
R esidual Signals

	

ε -100 dam, 100 Hz to 6 .5 GHz

	

Goηη ector : P l ana r crοωπ system c οnnectο r with Κ
ε - 92 d B m, 6 .5 GHz to 21 GHz

	

compati b le απ d Ν-ty p e a d apte rs as standard accesso r ies .ε -82 dem, 21 GΗτ t ο 28 GΗτ

	

Γmpedance : 50 Ω .ε - 80 dBm, 28 GΗτ to 33 GHz
IYSWR-I-d6 Gain Conipress%Α

100 Hz to 21 GΗτ : 0 dΒ rττ .

	

Center frequency Rαη es
21 GHz to 26 GHz .	3 d Bm .

	

RF

	

100 Hz to

	

6.5 GΗτ to

	

28 GHz to
28 GHz to 33 GΝτ : -δ dBm .

	

Atten

	

6.5 GΗτ

	

28 GHz

	

33 GHz
tntermodulatien Rejection-

	

10 dB

	

ε 1 .4 :1

	

ε 2 .01

	

ε 2.01
Second O r der Inte r cept . > +28 dBm,1 MHz to 6 .5 GΗτ.

	

0 da

	

ε 2 .01

	

ε 3 .0 :1

	

ε 3.01
Th i rd Order Interce pt (with signal se paration ε 150 MHz) .

	

Maximum Safe Input Power-
> +15 d Βm, 1 MHz to 6 .5 GΗε .

	

AC Ave rage Powe r : +30 dBm wit h ? 10 dB attenuation.
>+10 dBm , 6 .5 GHz to 28 GΗτ .

	

ΡυΙ se Ρ ower : 50 W peak, 1 μ5 and 0 .005 d υ fy factor wit h
Snood Ifarmanic Distortion - (at -30 dBm signal)

	

50 dB attenuation .
DC : 0 volts .ε - 60 dB c, 50 MHz to 6 .5 GHz .

ε -100 d Bc, 6 .5 GHz to 33 GΗτ .

	

Local Oscillator Emission - (at 0- d8 RF αtte πυ -
Out ο ! BondBespor=-

	

ation ) :~ 75 dΒm : 100 Ντ Ιο δ .5 GNz . ε 45 dΒm:
13,5 GHz to 33 GΗτ .Cente r Frequency Ranges

100 HZ to Ρ8 GHz

	

28 GHz to 33 GΗτ

	

External Mixer Input - ( d iplexer bu il t-in)
1mpedance 50 s α VSWR

	

191t 525. ;

	

ε . :	a

	

MHz and ε 221Imags D- ..

	

<- 65 AD C :

	

τ

	

65 Μασ1,-

	

-

	

at 3 .525 GΗτ.
Harmonic

	

LO Output Power :Conversions

	

ε - 65 d Bc :

	

ε -55 d8c
at external

	

z13 dBm at 8 -10 GHzSignals
I n put

	

external

	

>15 dBm at 10 - 16 .5 GHz
selected -

	

ε - 90 dBc :

	

< - 90 dB GHz

	

213 dBm at 16.5 -18 GHz
[Ο Output - Provi d es access to ou t p ut of 1 at LO at

DISPLAY-RELATED

	

+5 dBm minimum .
Display Type- L i q ui d crystal color s h utte r,

	

ProbePower- Prov ides 0p e rating vol t α ge fo r active10 χ 10 d iv. graticu le, p ro b es ; output voltages a re :Digital Storage - Maximum Sweep Rate:10 ms with

	

ρίπ 1 : +5 V ±5% 0 1 00 mA max10- h it resolution, 2 ms w it h r educed ho r ίτοπtαΙ

	

pin 2: g r oun dresolution, Vertical Digitizer U ncertai n ty : ±0.4% .
Nonvolatile Atemoη -CΜOS battery backed -up

	

ρίη 3 : -15 ν ±
±5
5%
%i

i2 100 mA max
RAM, memo r y r ete rι ti οη gua ranteed to -10°C .

	

ρ !

	

4: ,15 V

	

100 mA max
Batte ry Ty pe : L ith i um cells .

	

Reference signal out-
Battery Life : 1 .8 yea rs @ 20°C, 1 yea r 0 50°C (batteries

	

Amplitu d e : -20 d Βηι.
are

	

not use d wh ile ίπ stan dby mode} .

	

Am p litu d e Acc uracy . ±0.3 dB .
Waveform s : 20 wavef ο rms w it h sc reen read ou ts and

	

Freg υο ncy : 100

	

MHz ζ d e r ive d f rom

	

reference osci Ι lato r j .
la b els o r d ateη i nne stamp .

	

Ref hoot -
F ΓοΠ t-ΡαΠ e Ι Setups: 20 complete f rαπ t-ραπ eΙ set ups .

	

Impe dance : 50 Ω nominal .
F r o n t- Panel 5egιιences: 20 seq u enm .

	

Input Fr equency : 10 MHz ±5 Hz .
Mac r os : 40 k of RAM .

	

Input Signal Amp litu de Ra nge . 0 dBm minimum to
Instrument Cali bration Data: Se par ate ΕΕΡRΟΜ .

	

+15 dBm maximum-
Sweep Generatorand Triggering -

	

Outpu t Signal (when selecte d ) : Nom inally 0 dBm at
Sweep Ge n e rato r :

	

100 MHz .

Speed

	

2 Π0 s to 2 as in 1,

	

Allowable Ph ase Noise : ε 100 dΒc/Ητ at 1 Hz Offset.Sweep
Range

	

2 5 se q uence

	

(w it h out d eg rading instr u ment phase ποί5e perform ance),,
Accuracy

	

5%, 50 μs and slower :
10%, 20 as and faster

Tdgge r ing : Ad ju stable trigger level and slo p e
Internal

	

ac coupled ; 10 Hz to 1 ΜΗ z ;
no mo re than two d ivisions of
signal re q ui red tn trigger

External

	

dc co u p le d : 0 Hz to 5 MHz o r
Π Hz to 1 .5 kHz ; 0 .3 V Ρ -Ρ
req ui r ed to t rigger

L ine

	

C οpy of ac line

Σχt WWWίτ - Εχ te r παΙ

	

trigger Ίη put, or exte r nαΙ
sweep input .
Accessory Connector - 15- ρί n coππ eεtοr fa r extem αΙ
i n puts an d outputs .
Ext. In Dis p lay Blan k ing : P rovides external access to εrt
beam bla nk ing .
E xt In Dis p lay Ηο r ίτ and Vert : P rovides exte rnal access to
real-time c h an nel of th e instrument ; do co u p le d ; 10 MHz
bandwi d th .
Sweep Ou tput : Provides copy of analog sw ee p .
Ext. In Video : P r ovi des external access to instrument's
vi d eo p rocessing system ; 7 .5 MHz bandwi d t h .



Pen lift , TTL-level output to I ift plotter pen .

	

Radiated Emissions -
YIG Coil Tune Voltage and Return : Provides external

	

RE01-30 Hz to 50 kHz magnetic field, 5 08 relaxation
o utput of the YTO c Gi I -t u n i ng vo Itage and a retu r n path .

	

beIow 1 kHz and 10 dB fe laxati on f rom 1 k Hz to 50 kHz .

Ext VOut - External display signal output jumper-

	

RE02-14 kHz to 1 GHz, meets MIL STD 461C Part 7 to
selectable between full deflection amplifier ~ignal or the

	

full limits .
real-time signal-

	

Radiated Susceptibility -
Ext HOut - External display horizontal signal output ;

	

RS01-30 Hz to 50 kHz magnetic field, full limits .
jumper-selectable between full deflection amplifier signal

	

RS02-rnagnetic induction, 30 dB relaxation .
or the real-time signal .

	

RS03-14 kH7 to 1 GHz, front-end responses, full limits at

ExtZOut - External display blanking signal output

	

1 V/m, relaxed 15 dB at 10 V/m : IF trequencies, full limits

jumper-selectable between Z-axis signal or sweep g~e .

	

at 1 V/rn, relaxed 20 dB at 10 V/m . 1 GHz to 10 GHz
'front-end responses, full limits at 1 V/m, relaxed 20 dB at

IF Output -

	

10 V1m : IF frequencies, relaxed 15 dB at 1 V/m, relaxed
Amplitude - +10 dBm ±1 dB for a full-screen signal

	

35 d8 at 10 V/m .
Impedance . 50 Q -1 VSWR < 11 .51

	

IIADE - Meets V DE 0871 C I ass 13-Reg u I ati ons for RF I
Frequency - 25 MHz for 3 MHz or 10 MHz resolution

	

Suppression of High Frequency Apparatus and Installa-bandwidth filter -, 4 MHz for I MHz or less resolution

	

tions .bandwidth filter-
FCC - Meets FCC Part 15 Subpart J ClassA-EMI Com-

EXTERNAL INTERFACE PORTS

	

patibility-
GPIB - Two GP I B p ofts (I E EE Std . 486-1978) a re

	

SmmnOV- Meets German R6V, X-Ray Decree,
standard . Inter-face Functions : Port 1 : SH1, AH1, T5, L3,

	

Section 5, March 1973,
SR11, RL1, PP1, DC1, DT1, 00 .

	

Safety- Meets the following industry safety standards:
Port 2 : SH1, AH1, T5, L3 . SR1, RL1, PP1, DC1, DT1, C1,
C2, C3, C4, C25, (CO selectable) .

	

CSA EI ectr
I
Cal B u I I et i n 55613 : 1 SO/ANS I DS82, Safety

Requirements for Electronic Measuring and Controlling

POWER REOUIREMENTS

	

Instrumentation ; IEC 348, 2nd Edition, Safety Require-

W Voltage - 90 to 132 V ac . 47 to 440 Hz~ 180 to

	

ments [of Electronic Measuring Apparalus~ FM-Electrical
250 V ac, 47 to 63 Hz_

	

Utilization Standard Class 3810 .

Power - 250 W maximurn, 2 .8 amperes 0 115 V ac,
60 Hz

	

OPTICAL TO ELECTRICALLcakaga Gunvnir - 3 .5 mA maximum currenil-

HIGH-PERFORMANCE MICROWAVE

SPECTRUMANALYZER

CONVERTER
ENVIRONMENTAL CHARACTERISTICS
AVE-T-2=W, TYPE III, a= 3, SME C

	

SA-42
TomMature - Operating : -1 01 C to +551C

	

Adapts Microwave Spectrum Analyzers to measure
Non-opefati% -621C to +85 1C .

	

opt i cal compo n ents and sys terns -
ftmidity - 5 eye les per M I L STO 810D P forced u re I I I

	

DC to 6 .5 GHz (- 36), 15 GHz (-25dB) .
(modified) .

	

35mV into 50 Q per 1 n1W of optical power .

Afli&dv -0pe rat i ng : 15, 000 f1 . N on- 0 pe rat i n g .

	

Ultra low noise .

40,000 ft .

	

APPLICATIONS
Vibration - 0p erati ng ; Tested to M I L STD 810D

	

Measu re R F s pectra I c onten I of anal og or d i g
I
tal

Procedure I (modifieft resonant search in all axes from
5-15 Hz with displacements up to 0 .060 inches, 15-25 Hz

	

PHYSICAL CHARACTERISTICS
wi t h d i s p I acements u p to 0 . 040 i nch es, and 25-55 Hz

	

Without Front Cover,

	

With Front Cover,
with displacements up to 0 .020 inches .

	

Feet or Handle

	

Feet and Handle
Shock - Operating and Non-operating : Tested to

	

Dimensions

	

mm

	

in

	

mm

	

in
withstand three shocks of 30 g, one-half sine, 11 rns

	

Width

	

33D

	

13

	

407"

	

16
duration each direction along each major axis .

	

407*1

	

16*1
Transit Drop -Tested to withstand eight-inch drops,

	

Height

	

203

	

8

	

203* 1

	

8*1
one per each of six faces and eight corners .

	

203*1

	

8*2

ELECTROMAGNETIC INTERFERENCE

	

Depth

	

473

	

18.6

	

559*1 22*1

ME STO461C Pxt 4 -

	

635*1 25*1
Conducted Emission -

	

Weight

	

Itq

	

Ib

	

kg

	

Ib
CE01-60 Hz to 15 kHz, 15 dI3 relaxation below 2 kHz .

	

20

	

44
CE03-15 kH z to 50 MHz powe r leaft na ff owba n d a nd

	

H.ndlk1ddbaek
b road band fI.; I I 11 m its (Navy) .

	

Handle extended
Conducted Susceptibliffy -
CS01-30 Hz to 50 kHz power leads, full limits .
CS02-50 kHz to 400 MHz power leads, full limits.
CS06--spike power leads, full limits .

OROFRING INFORMATION

2782 Microwave Spectrum
Analyzer

	

$55.000
I not ud as! N - ma I A to BNC-fa male
ada pto r (1103-0045-00) ; N to
P lanar C rown ad a pte r
(131-432 9-00) ; Cab le, 50-0m
SMA (0 12-0649-00) : Line fu ses~
4 A, 12 5 V ac (1159-0319-00) :
4 A . 250, V ac (1159-0320 -00),
Power Cc rd (161 -0104 -00)
Operator's Manual
(070-6794-00) : Operator's
Reference Guide (070-6795-00) :
Proqfarnnners Manual
(070-6796-00) Programmer's
Reference Guide (070 -6798 -00) .

OPTIONS
Opt . 91 -Two Service Manuals
(Volumss I and 2) prepared to
the co rn P anent-love 1-

	

+$250
Opt 92 - Ccm plate set of
manuals, including two-volume,
component-level Service Manual
set,

	

+=
Opt 18 - WM782 Bands A. U,
E, F, and G Waveguide Mixer
Set (frequency coverage from
26 to 220 GHz) .

	

49,340
Opt 12 - WM782 Bands 0, V.
W, and D (frequency coverage
from 33 to 170 GHz) .

	

+$115,840
Opt. 20 - Utility Software la r
PC . includes PC GPiB card-

	

+$1,530
Opt. 21 -GomPaq P Ddab le I I
C am p ute r with u1i Iity software .

	

+$5,550
Opt. 25 - Tektronix PEP 301
Systam Control lerw ith util ity
software .

	

+$91065
a pt, 29 - E pso n LX- 850 P ni ntef-

	

+$550
Opt. 30-Cradlerfluuntlor
19-inch rackmounting .

	

+$750
Opt 39 - Sliver battery .

	

450
WARRANTY I NFO RMATIOK

The standard one-year Tektronix
warranty can be extended with
the Warranty-Plu5$ervice Plans
Ilsted below . For more irrformation,
contact your Tektronix Sales
Engineer or local Tektronix
Service Genter or rotor to the
Service Section ia this catalog .
Opt, Mill - 2 cali b ratio n s

	

43,1175
Opt . N12 - + 2 years service .

	

+$21680
Opt . M3 - + 2 years servIce
and 4 calitarations

	

+$"So
Opt . M4 - 5 calibrations

	

+$5,675
Opt . M5 - 4 2 years service
and 9 calibrations

	

+$19.480
0 pt . M7 - + 2 cal i brat ions

	

+$l,&i5
I NTERNATI 0NA L POWER PLUG

OPTIONS
Opt . Al - Universal European
220 V 6 A . 50 W .

	

No
Opt . A2 - United Kingdom
240 V/5 A, 50 Hz .

	

KC
Opt . A3 - Australlart
240 V/1 2 A, 60 H7_

	

He
Opt, A4 - Na rth American
240 V/1 2 A, 60 Hz.

	

NC
Opt . A5 - Switzerland
220V/6A. 50 Hz.

	

NC
OPTIONAL ACCESSORIES

Module Level Service Manual -
Orcler 070-6799-00 .
ServiCe Kit - Contdut your focal
field office .
SA-42 - Optical to Electrical
Converter

	

$3,250
Contactyour local sales
representative.
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WAVEGUIDEMIXERS

WM782 FEATURES
"Lowest Conversion Loss
WGMΑvailable

" Zero OC Bias
" Improved Reliability
" increased Sensitivity
+ Uniform Size

" Ουίεk Reference Conversion
Less Calibration Chart

"Individually Calibrated
"Rugged [ΕΧΑΝ Plastic Outer
Shelf

" Anti-Ραrα1ie1 Diodes Reduce
Vulnerability to ESD

" Precision Gold-Plated grass

mixer Body
" Odd Harmonic Conversion

Products Eliminated

WM782 APPLICATIONS
" Spectrum Analysis for
Millimeter Wave
Frequencies

" Swept Frequency Response
Measurements

" PowerLevelMeasurements

for Millimeter Wave
Frequencies

" Far independent Users,
Ideally Suited tar Frequency
Down Conversion

" Harmonic Generator/
Frequency Up Conversion

WM782 WλVEGU10 Ε MIXERS
AND SETS

26-4ρ OW - Or d er WM782A

	

$1 .835
33-56GΗχ - Order WΜ 7θ2Q

	

$2,130
40-60GΝτ -0 rd erWΥ 782υ $2,530
50-75 GR2-Orde r WM782V

	

$2,870
60-90 ΟΗτ- Order WΜ 782 Σ

	

$3,115
75-110GH ε -0 r dcrWM782W $3,195
90-140GΝτ - ϋ rd e r WM782F $3,425
110-170GRx- Order WM7820

	

$4,775
140-220GRx-

order
WM782G

	

$4,890
220-325 G Ντ -Orde r WM782G
Opt- 01 (adds ta p ere d
waveg υi d e transitio n)

	

+51,765

26 to 60 GΗτ Set- Ι nclud es
WM782A and WM780U .
Ord er WM7826

	

$4,366
26 to 90 GΗτ got- Ι nclo d usWM7825 p l usWM782E .
O r der WM7827

	

$7,480
26 to 140 G Ητ Set - I n cl u des
WM7827 plus WM782F .
Ord er WM7828

	

$10,905
26 to 220 GHZ Set - I n clu des
WM7828 μΙυs WM782G .
O r derWM7829

	

$15,795
33 to 75 G Ητ Set-1nC Ιυ d es
WΜ7820 and WM782V.
Ord e r WΜ 7821 Π

	

:6,080
33 !ο 110 G Nx get- Incl u des
WM73210 plus WM782W.
Ord e r WM78211

	

$8,195
33 !ο 170 G Ητ Set- ΙΠεΙυ dα s
ωΜ 78211 plus WM782D .
O rd e r WM78212

	

$12,970

21 4

NEWWM782 S ERI ES

WAVEGIJIDE MIXERS
Th e

	

Tektronix WM782 Se r ies of Wave g υ Ide Mixers a re
α new h ig h - ρ erfo rmance, broad bαnd, zero do bias, anti-
par allel dual-diode type mixe r s fa r u se with the new
Tek t r onix 2782 Sp ect rum Analyzer . The mixer series
covers th e standa rd wavegui d e bands from 26 GΗτ to 325
GHt. Each mixer h as its own co nve r sion loss cha r t

art
the

hac k f o r easy refe rence .
Th e new WM782 mixe rs a r e of uniform size and

shape, and consist of α gold-plated soli d brass core with
α tough p r oter ti ve ou ter shell of LE XAfd p lastic.

Typ ical Electrical C ha r acteristics

Fre q .

	

Freq .

	

Cνπν. Low -Pair
Tektronix Bond R απρ e Sonsι ti ν ilγ -1 R esp onse'Ζ Loss Cut-6N
Model Να .

	

Oesig.

	

[6 Νχ]

	

(d Β')

	

(dB)

	

(dB)

	

F r eq."
WM782A

	

Α

	

26 to 40

	

-120

	

-	20

	

16 G Ητ
WM782 0

	

α

	

33 to 50

	

-115

	

±3

	

20

	

20 G Ητ
WM782U

	

υ

	

40 to 60

	

115

	

t 3

	

20

	

20 G Ητ
WM782 V

	

ν

	

50 το 76

	

-115

	

+ 3

	

20

	

28 GH7
WM782 F

	

Ε

	

60 to 90

	

115

	

±3

	

20

	

28 G Ητ
WM782W

	

W

	

7510110

	

-106

	

i 3

	

30

	

28 G11 1 2
WM782 F

	

F

	

90 to 140

	

-95

	

t 3 .1

	

35

	

32 GHx
WΜ 782 Ο

	

έ7

	

110 to 170

	

-90

	

±3
.α

	

40

	

40 G Ητ
WM782G

	

G

	

140 to220

	

-85

	

±3'α

	

45

	

40 G Ητ
WM782G Opt . 0 1

	

J

	

220 to325

	

-75

	

-3
-
5	50

	

-
Opt . 01 "	I

	

I

	

I
Equivalent

	

average noise level using α 2782 SMctrumAnalyzer in 1 kHz resolu tion bandwidth.' α

	

Maximum amp li tude to riatioη across each ωα v rgα idemirrrh a nd ωτίηgπ 2782 Sρer1ruΜ Analyzer-
Over any 5 GΗα bandwidth jn r ιnxliίm eter

	

wave m ίmη above 60 GI1x.
''

	

Τnpered ωατιεωυαde transition υ llου s WM782G to cov er this ra nge.
'°

	

LowPassfrtten in L011F Path .

Te ktr onix
Product

WΜ782 Α
26 to 40 G Ητ

WM782G
33 to 50 GΗτ

ωΜ 7 θ2 υ
40 to 60 G Ητ
WM782V
50 το 75 G Ητ

WM782E
60 to 90 G Ητ

WM782G '
140 to 220 G Ητ

2
WM782G!

tΊΟΠ ΟΊ
0 to 325 G Ητ

Dimensions
Wavegulde

	

Flange
( ΕΙΑ)

	

(JAN)

	

LxWxH (in)

WR-28

	

UG-5991U 9.525χ2.54χ4.32
3,75 κ 1,00χ 1 .7 ϋ

WR-22

	

UG-3831υ-Μ 8.89χ2.544 .32
1

	

3.501 .00 χ1 .70
WR-19 Ι UG-0831U-Μ Ι 8.89κ2.54χ4.32

3.54χ1 .00χ1 .70

WR-15

	

UG-3851 U

	

θ.89χ2.54χ4.32
1

	

1 350χ1 .00χ1 .70

WR -12

	

UG-3871 U 8.89χ2.54χ4.32
1

	

1

	

3 50 χ 1 .00Α .70

WM782W WR-10 U(; -3871 U - Μ 8 .89 χ 2.54 χ 4 .32
75 to 110 GHx

	

3.50χ1.00χ1 .70

WM782 F '' W R -08

	

UG-387/U-Μ 6 .89 χ2 .54 χ 4 .32
90 to 140 GΗτ

	

3.50 κ 1 .0ϋχ 1 .70

WΜ 782 σ " WR-06 UG-3871U-Μ 8 .89 χ2 .54 χ 4 .32
110 to 110 G Ητ

	

3.500.01) χ 1 .70

WR -05

	

UG-3811U-Μ Ι 8 .89 χ2 .54 χ 4 .32
3 .500 .00 χ 1 .70

G- J Band tape red t ransltlon and f1 απ
WR -05

	

74-ϋ03
g α ad apte r:

WR -ρ3

	

74-ϋ05

ω eέ0!ιτ
LxWxH (am)

(oz)

113.4
4 .0

113 .4
4,13
113 .4
4.0

113.4
4.0

113.4
4 .0
113 .4
4.0

113.4
4 .0

113.4
4 .0

113 .4

. ι All ra ίx e rs α r ι, quipped with SΙιι mlard r1ΓYm/ ΓΙ-ήρωftπιςgι:&. Μ1ΙFW224yfιi f1ιιηgι& α rι ατιαίWΙe in F, Γλ ,

	

and G ΗR κάτ .



2750 SERIES SPECTRUM

	

b u tton . Th e CWMod e locates signals that ex h ibit CW

ANALYZERS

	

c har aεter ίslics and ignores αΙΙ other sig nals . The SPUR

Te k tr onix 2754 Series Spect rum Analyzers offer α

	

Ma d e mark s all signals th at meet user -detίηed o r

broad selection of featu res an d benefits to meet ωέ d P.-

	

automatic t h resh old c r iteria . User-definable th res h old

ranging need s fo r labo r atory-level f re qu ency domain

	

crite r ia a r e availab le fo r all sig n al p r ocessing mod es .

spect rum analysis . All units pr ovide full IEEE-488 (G ΡΙΒ )

	

These inst r υm en Is also offe r ope rator cc nνenience for

pr ogrammab ility, w h ic h means you can change fr ont-

	

measuring the bandwidth of filte r s, am p lifie rs, and ot h e r

panel settings, rea d data f rom the C RT display, an d send

	

network s . J ust enter t h e d esi re d bandwi d th point and

wave f o rms f rom ί niter ηαΙ d ίgital sou rce memory to ot h e r
	selectBANDWDϊΗ Made,

	

and th e marke r s automatically

GΡΙβ d evices . Frequency range ο( t he ί nstr uments is as

	

update to
led
splay t h e π ρα value-

follows :

	

Qed ι ca[ed di r ect keypad data entr y of maj o r measure-

14 οΗτ to 325 GΗτ : 2756 Ρ απd 2755ΑΡ

	

ment pa rameter s ena b les fast, accurate i n st rument setup .

10 kHz to 21

	

GΗ: : 2756

	

Screen messages prompt you f of

	

proper keypad in p uts--

100 Hz to 1 .8 GΗτ:754 Ρ

	

al Ι "vali d " keys to pus h a r e ίΙΙ u minated to stee r you to t he

2750 Series 5μαυί7υm Rnaly?.er s combine affordability

	

proper selectio n s . The υπί g υ e mar k er k eypa d αΙΙοωs Peak

with labo r atory performance, wide f re q u ency cove rage

	

Find. Rr'ghC & L oft Next, Next Hig h er & Lower, Le ft &

range, and α compreh ensive set ο ( powerful feat u res .

	

RightΧ dB, απ d Peak Find & Center op e r ations to be

They a re des ίgned for ben ε htop use or rackmου nting, ίπ

	

executed d i rectly from the f ro n t panel . Th is ma kes signal

t h e lab, on an enginee r ing wor kbench , or on t h e

	

search es much easie r .

manufact u ring floor .

	

Optional switc h -selectabl e 50-o hm and 75-o hm

Α wide array of ρ r ί cel pe rformance alternatives ar e

	

ίmped α nces add ver sati Ιί ty. Fo r αρρΙί cαtίοπ s s u ch as

available . If you need 10 Hz resolution fo r an exacting

	

baseband and CΑΝ , 75-ο h mldBmV greatly s ί mρΙί ties

close- ίπ spectral pur ity measu r eme n t, t he 275ύΡ will f ill

	

spectrum analysis .

your need . Fo r mo re ro u ti n e uses, s u c h as α microwave

	

The performa nce leade r is th e 2756Ρ , wh ic h offe rs
frequency cove r age f rom 10 kHz to 21 GΗτ wit h its

t ransm ί tter occu p έed-ba n dwidt h measu rem ent, ttι e 2754 Ρ
may be t he most cost-effective solution .

Α WIDE ARRAY OF INTELLIG ENT FEATURES
Downioa d able prog ramming (macro) capa b ility lets

you exec ute yo u r frequently- u sed measu r ement routines
f rom t h e Spectrum Analyze ί s noπνοΙαt ίΙ e memory . Ιη
ad d έ ti ο n, t h ese Spectrum Ana Ι yτe rs can sto re υρ to ten
com ρ Iete Ι rοπ t-ραπe Ι meas ur eme n t p a r ameter setups ίπ
nonvolatile memory to save you meas urement time . You
can at so save υρ to in ίπ e wavefarm d ί s ρ lays, α real b enefit
when data analysis Must be delayed .

Ted io u s, time-consuming, and often incorrect carr ie r-
to-noise ratio calculations are eliminate d , t he i n str ume n t
handles it all with α single keyst r o ke, with automatic
noise normalization to 1 Η7 and automatic conversion for
refere n ce units such α5 dβ m, dBmV, dBV, dBμV , an d dB l
Hz .
An ίπ ter παΙ h ί g h -stab ίΙί ty reference p rovi d es ma rke r or

center f r eq uency accu racy app roac h ing 10 slday ίπ t h e
275δΡ , F or ad d ed co nfi dence in measureme n ts, a built-In
mic r owave signal counter in t h e 2756 Ρ with 144 dB
d yn αm ί c range means

	

you

	

can dete rm ί ne the exact
f req u ency of ma rke d signals υ rιΙ y 10 Hz apart- or cουηt
the exact d elta-fre q uency between two marked sig n als -
even w ith g reatly differ ing am p lit u des . You also have the
flexibility of tying in with α system cloc k, usi ng th e
exter nal refe rence lock capacity .

Α permanent recor d of C RT dis p lays can b e obtained
at th e p us h of α button, without α cont r olle r , using t h e
d i r ect plot capability and α G ΡΙΒ p lotter s u c h as the
Tekt ronix Η01 00-

Menu-selected dynamic markers automatically upd ate,
f requency

	

and am ρΙί # υ d e data wit h	everyswee p .
Unprecedented signal processing p owe r results when
you use t hese ma rk ers in conjunction with t he built-in
intelligence . Wit h PULSE Mode, you can mar k t h e pea k
of α mai n lobe and p ea k s of side lobes at the p u s h of α

SPECTRUMANALYZERSW~

inter nal mixer , and to 325 GHz w it h external mixe rs such
as Tek 's WM490 Se r ies, or th e new WM780 Series (each
WM780 Se r ies m ixe r is ί n d ivuallycal έbr ate d) . Signal
sensiti v ity is an impressive -134 dl3m . The 2756P is
optimized fo r use in b aseband throu g h m ί lli meter -wave
measurements, wh e r e the ab ί Iity to iden Ιί fy an d process
signal fre quencies and amp litudes ove r w i de dy n am ic
ranges with h igh accu racy is c ri tical .
T h e 2755ΑΡ covers t he same f requency range as t h e

2756 Ρ , and provides near ly th e same set of outstanding
feat ures and state-of-t h e-art specifications . Ι [ is d esigne d
as α cost-effective and productive solution to enginee r ing
nee d s .
T h e 2754Ρ's f requency range of 10 kHz to 21 G Ητ is

ideal for cost-sonsit έve app lications that still re q u i re most
of t h e p ow erful feat ures of th e prod u ct family, but can got
by wit h slig htly-re du ced per formance specifications .

1 h e 2753 Ρ featu res t h e same fu nctionality and hig h
level of p erfo rmance as t he 2756Ρ , but over α f r equency
range of 100 Hz to 1 .8 GΗτ . It is optimized fo r stan d alone
fir automated ope ration in baseδand throug h UHF
measurements, wh er e th e ability #ο i d entify and process
weak signals is critical .

Laboratory Performance
with Affo rd able Prices

FEATURES/BENEFITS
" 100 Hz to 325 GHz Frequency
Coverage

" Continuous-Resolution
Frequency Tuning Combines
"Synthesized" Settability
and Accuracy with Analog
Feel

" Wide Viewable Dynamic
Range, as much as 90 dB
with 10 Hz to 3 MHz
Resolution Bandwidth

" Built-in Frequency Counters
Provide Frequency
Determ ination to within
0,0000001% (1χ1g - 01day let.)

" Sensitivities [ο -134 dBm
#Built-in Intelligence for
SignalPrσεessinglΜarker
Functions

& Push Button Occupied-
Bandwidth and Noise-
Normalization Functions

" Macro Capability with
Nonvolatile Memory to
Simplify and Speed Up
Commonly-Use d Routines

" 75-ohm Option Allows
Switch-Selectable
Imρedαnces

" Nonvolatile Memory for up to
8 Wavefσrms and 10 Front
Panel Settings

" GPIS Programmability with
Tek Codes and Formats far
Standardized Bus Operation

" Op tίοηα1 MA ΤΣ/CI11.
Compatib ility fo r Military
Applications

" Ergonomically-Designe d
Front Panel Controls

" Direct Screen Data Plats
without a Controller

" ManyApplication- Specific
Options



2755 Ρ/2755ΑΡ/
2754 Ρ/2735 Ρ

TYPICAL MEASUREMENTS
" Basehand Measurements
α Carrier Lavel Monitoring
" Carrier ONIVFF Ratios
" CarrίerlNoise Measurements
" EM11RF1 Compliance
"EW Gathering andAnalysis
"Frequency Counting
"Harmonic Distortion
" IFΑmplifίer Adjustments
" Modulation Adjustments
" Pulse Analysis
" Spectral Monitoring
" Spur Searches

TYPICAL APPLICATIONS
" Manufacturing ΑΤΕ
" Avionics
" Broadcasting
" CA TV
" Cellular Radio
" Design and Engineering
" Nuclear Physics
" Radio Astronomy
" Satellite Communications
" Terrestria l Microwave
" Two-Way Radio

REMOTE OPERATION AND COMPLETE

	

them with popular instrume nt controllers suc h as the
S PECTRUM ANALYSIS PACKAGES

	

Tek t r onix PEP-Series, Compa q models, an d ot h e r PC-
Full G P I B-p r og ram mability lets you automate your

	

compatib l es . Coup Ι ing the computer to the Spectrum
s p ect r um analysis system nee ds. Prog ramming Is

	

Analyzer via th e IEEE 486 bus lets you ta ke advantage of
simplified and measureme nt repeatab ility ens ur ed . Under

	

the PC's capa b ility, as ωe ΙΙ as t he power and ve r sati Ιέ ty of
pr og ram control you can ope rate th e inst ru ment, change

	

the Spect r um Analyze r .
fr ont panel settings, read d ata fr om t h e c rt d is p lay, and

	

Availab le Te k trooix a u tomate d spect r um analyzer
send wavefo rms f rom internal memoryto ot h e r GP IB

	

packages pr ovid e o rd e ring convenience . They are
d evices . Tek 's Stan d a rd Codes and Fo rm ats kee p s

	

configured a r o u n d α DOS-based PC, one of th e 2750
comman d s c l ea r , consistent,

	

and un i ve rsally υ nderstoo d -

	

Ser ies of ρ rog ramma b ie Spect rum Απαί yτers, and Te k 's
You can

	

Increase ρ r og ramming It eχίρίλί ty and power

	

Genera Ι RF AppΙί cαt ίοη s Softwar e Package (GRΑ5 Ρ ) .

	

The
with th e o ptional ΜΑΤΕΧέΙέ_ language extension . It

	

GRASP software offe rs many d iffere n t app lications and
provides di rectmemo ry access (DMA) fo r h ig h -s peed	utility ro u tines, wh ich are selected th r o u g h easy menu-
data t ransmission, α re q ui rement tot ΜΑΤξ/CII L	drivenoperation . A lso,

	

EMI softwa re ί s available fo r F CC,
compliance .

	

VαΕ , CIS P R, arid M I L -STD testing .
TekSPANS softw are lets yo u use t h e 2750 Ser i es

	

2750 Se ries Spect rum Analyzer c h a r acte ristics a re
Spectrum Analyzers as system components, co n trolling

	

provided ίπ th e f α l Ιοωέπg tab les .

2750 SERIES CHARACTER ISTICS

5
Ιι

	

ι

Frequency Range

	

Mixers--
Frequency

	

! ι

	

ε

	

ι

	

ιι ;

!

	

ιFrequency Range with External Mixers ι

Kam
IMF,

	

ι

	

1 m

	

Ι
ι

	

!

	

ι

	

ι .

	

1

	

ι

	

ι .

	

!1 , ι

	

ι .

	

ι
. ι

	

ι

	

ι , ι

	

ι

	

ι

Delta Count Accuracy .

	

15 Hz for

	

14 Hz for
ι Ref) 1

	

LSD)

	

1

	

ι

	

ι
ι 'Frequency

	

erence Accuracy

	

< 1x10- 1 ι -

	

ι

	

ι -per
~'Ι:Υ}"C[IIFI[1~Ν

	

year (aging)

	

ειιιιιιιιιι1year" Υ.S ιΙΙη [ιιΙι~ ε[

	

year1"(aging)[}i

Frequency Stability (drift)
ι Sid-band

"

Σι

	

! ι :

	

ι ι :

	

ι d :

	

ι :
ι kHz ι

	

ι N= 1)

	

r

	

r�

FrequenGy Span Range (per ι

	

1 "

	

ι "

	

1

	

ι "
ι !

FrequencyFrequency Span Accuracy
Oelta Frequency Accuracy Marker Mode

Resolution Bandwid1h Selectivity

ι " ι :, s . . ι

	

, ω

	

ι ι

	

ε "

	

ι ε "

	

ι

	

. ι "
60 d13/_ 6 613)

r:~~~ ι~~ r ιιι 1 ι~: ια~:r rα1~

ι

--117 to +30 dBm	-117to +30 d Βm
1 Watt ( +30 d arn)

	

1 Watt (+30 dBm)
75W Pk (1 μS p ulse

	

75 W Ρ k (1 μ5 pu lse
0.1% d u ty facto r)

	

0.1% duty facto r )
CR T Display Range, L og

	

1 to 15 d Β1di v
CRT Display Range, Linear

	

39.6 nVldiv to
2 . 8 Vldiv

-117 to +30 dBm

	

-117 to +30 d8m
1 Watt (+30 d l3m )

	

1 Watt (+30 d 8rn)
75 W Ρ k (1 μS putse

	

75W Pk (11 VS pulse
0 .1 % duty factor)

	

0-1% duty facto r)
1 to 15 dB' d iv

	

1 to 15 dB +div

	

Τ [ υ 15 d Bl d iv
39,6 nvldiv to

	

39.6 nVld iv to

	

39.6 nV/div to
2-ΒVΙdιν

	

2.8 Vldiv

	

2.8 Vl d iv



AMPLITUDE-RELATED (cont.)
Input Attenuator Range

ViQwable Dynamic Range
ι

	

ι

zero RIF attenuation)
~econd Harmonic Distortion

ι

Second Harmonic Distorlion,
Microwave Frequency Range

OrderThird

	

-

	

ι

	

ι ι :

	

-

	

ι '

	

-

	

1

Calibrator Accuracy

Frequency R es ponse (10 dB RF
attenu ation refe rred to cal signal)
Band 1 (10 kHz to 1 .8 MHz)

Band 2 (1 .7 GHz to 5.5 GΗτ)
Band 3 3.0 G Ητ to 7.1 GΗτ )
Band 4 ~5 .4 GHz to 18 GΗτ )
Band 5 {15 GHz to 21 GΗτ )

In-band F latness (wit h 10 dB RF
attenu ation)
Band 1 (10 kHz to 1 .8 MHz)

Band 2
Band 3
Band 4
Band 5

Band 1
Band 1
Band 2
Band 3
Band 4
Band 5

Displayed Average Noise Level (input
te r minated, na r rowest r esolution
bandw idth & video filter)
Band 1 {100 Hz)
Band 1 (1 kHz to 10 kHz1
Band 1 10 kΗτ to 100 k~z)

100 kHz to 1 MHz]
1 MHz to 1 .8 GΗτ
1 .7GNτ to5.5G τ}
3.0 GΗτ to 7 .1 GN ]τ
5.4 Ghτ to 12112 το 18 GΗτ )
15 GHz to 21 G Ητ)

IF Gain Uncertainty

1 .7 GHz to 5.5 GΗτ )
3.0 GΗτ to 7-1 GΗτ
5.4 GHz to 18 G Ητ )
15 GHz to 21 GΗτ )

Scale F idelity, Log
80 dB Range/ 90 d8 Range
Scale Fidel i ty . Linear
Input Attenuator Switching Accuracy
(20 dB to 60 dB settings)

Ο tο 1 . Θ GΗτ

111 to 18 GHz

18 to 21 GHz

Resol u tion Bandw idth Switching
Uncertainty (ref BW=3 ΜΗτ)

2750 SER IES CHARACTERISTICS (cant.)

2.5 dB

3.5 dB
± 3.5 dB
± 4.5 dB
±6-5 dB

2756Ρ/2755ΑΡ/
2754Ρ/2735Ρ

Οτο 60 dΒέπ 0to60 dB in
10 dR steps

	

10 dB step s
90 dB ( 12 dB/d ιν) -

	

-

	

80 dB (10 dBl d iv)
-100 dam (input

	

-95 dam (i nput
terminated) term in ated )

-60 dBc (m ixe r	-60 dBc (mixer
leve l -40 dΒ m)

	

level -40 d8m)
-100 d8ε (mixer

	

-100 dΒε (mixer
level -20 dΒm)

	

level -20 dΒm)

±2 .5 dB

±3 .5 dB
±3 .5 dB
±4.5 dB
± 6.5 dB

±4.0 dB
*4-0 d8
±5.0 dB
t7.0 dB

±1 .5 d B

	

Ι

	

1 .5 dB

	

Ι

	

2.O dB

±2.5 dB

	

±2.5dB	±3 .0 dB
±2.5d3

	

±2-5dR

	

3.0 dB
±3.5 dB +3.5 dB

	

4.0 dB
±5.0 dθ

	

±5-0dB

	

6.0 dB

-100 d8m ty ρίεαΙ

	

-40dam typical

	

N/A
-110 dam ξfy ρίεαΙ

	

-90 dBm ty ρέcαΙ ~

	

-44 dΒm ς typical]
-110 dBm

	

-100

	

Bm

	

-90 dgm
-120 dBm	-115dam

	

-105 dam
-134 dBm

	

-120 dam

	

-110 d Βιιι
-125 dam	-120dam

	

-108 dam
-125 dam

	

-119 dam

	

108 d Βιη
-1111-107 dam

	

-1051-100 dam	--941-89dam
-105 dΒm

	

-99 dam

	

-88 d Brn
± 2 d8 max ove r
107 dB range
±2 dB max/
±4 dB max

+ 2 dB max over

	

- 2 dB max over
107 d B range

	

91 dB range
±2 dBmax/ ±2d8
±4 dBmαχ

~ 5% of ΣυΙ i scale

	

-5% α# fu ll scale

	

t 5% of fu l l scale

±0 .5 dB/1 0 dB ;

	

±0.5 d8110 dΒί

	

+0.5 dB/10 dθ ;
± 1 .0 dB mox

	

±1 . Ο d B mαχ

	

±1 .0 dB mox
± 1 .5 d8110 dB ;

	

±1 .5 d8110 dB ;

	

+ 1 .5 dB/1 0 dl);
+ 3.0 dB mαχ

	

±3.0 dB mαχ

	

±3.0 dB mox
+ 3.0 dB/10 dB ;

	

±3.0 dB/10 dB ;

	

+ 3 .0 68/10 dB ;
± 6-0 dBmαχ

	

±6.0 dB mox

	

±6.0 dB mox

0to60d B in
10 d B steps

90 dB (12 dBi d iv)
-100 dam (i np ut

terminated)
-60 dBc (mixer
level -40 dBm)

N/A

±3.0 d8

	

Ι

	

11-5 dB (100 Hz
to 1.8 GNz)

N/A
ΝΙΑ
N/A
N/A

F 1 .0 11 (100 Ητ
to 1 .8 GΗτ)

N/A
ΝΙ
N/A
N/A

-100 dΒm typical)
--110 Am
-110 dam
--120 dam
-131 d Bm

N/A
N/A
N/A
N/A

t 2 dB max over
107 dΒ range
± 2 dB maxl
4 dB max

=5% of fu ll scale

t0-5 d 8110 d8 ;
1 .0 dB max

N/A

WA

±0.4 d B Ι ±0.4 dB 1 " 0.4dΒ

	

-_0.4 d B



2756 Ρ12755ΑΡ1

	

I" ~ 1" 11110

2754 Ρ12735Ρ

2750 SERIES CHARACTERISTICS (cont .)
2756Ρ

	

2755ΑΡ

	

2754Ρ

	

2753Ρ

TIME-RELATED
Sweep Time Range, Digitized Display

	

10 m secldέν to

	

10 msecldiv to

	

10 msecMiv to

	

10 msacid Iv to
10 secldiv

	

10 secld iv

	

10 secldiv

	

10 secld ίv
Sweep Ti me RαπgΒ . Real-Time Display

	

20 μsecl div to

	

20 μsecid ίv to

	

20 }ιsec.?div to

	

20 μsec/ d έv to
10 secldiv

	

10 secldίν

	

10 secld iv

	

10 secldiv
Sweep Time Accu rac y	±5%

	

±5%

	

±5%

	

t5%
M ar ker Time Measurement Accuracy

	

± 10%

	

±10%

	

±10%

	

τ 10%
Dαίtα Marker Time Measurement Accuracy

	

5%

	

+5%

	

±5%

	

5%
Sweep Trigger

	

Free Run . Line,

	

Free R un, Line .

	

Free Run, Line,

	

Free Run . Line,
Video, Single,

	

Vid eo : Si n gle,

	

Video, S i ngle .

	

Video, Si ngle,
-

	

and E xternal

	

and External

	

and E xter nal

	

t

	

and E xternal

EXTERNAL INPUT
AF Input Impedance

	

50Ωnominal

	

50 Ω nominal

	

50 f) nominal

	

50 91 nominal
VSWR (10 dB inp ut attenuation)
< 2 .5 GHz

	

121 mαχ

	

1 .31 max

	

1 .31 mαχ

	

1 .3:1 mαχ
2.5 GHz to 6.0 GHz

	

1 .71 max

	

1 .71 mαχ

	

1 .71 max

	

N/A
6.0 GHz to 18 GHz

	

2.31 max

	

2 .3-1 max

	

2.31 max

	

N/A
18 GHz εα 21 GHz

	

3.51 max

	

3.51 πιαχ

	

3.51 max

	

N/A

Loca l Oscillator Em ission Leve l

	

ε-80 dθm

	

Ι

	

Ε -8β dBm

	

Ε-80 dBm

	

Ε-80 dBm
(1ρ dB inpu t attenuation)

Exte rnal Mixer Input

	

Approx 2 GHz iF
E xternal Reference Input

	

1, 2, 51 or 10 MHz

Horizontal I ι ipu t/Trigger Input

	

0 to +10V11 to 50 V
Video Ιηρ"arker Input

	

O to +4 Vl0 to -10 V

EXTERNALOUTPUT
Calibrator

1st L ocal Oscillator

2nd LΩααΙ Oscillato r

	

Ι

	

-7 to --17 dBm
Video Output (crt center reference)

	

Ι

	

0.5 Vof signal
per div of vi deo

Sweep Outpu t (εrt center referen ce)

Pen Lift

2n d IF Outp u t (Opt. 42)

3r d IF Output

Weight (carrying), Nominal
Dimensions (mm/inches)

Digital Storage

Digitizing Rate
Macro Programming

N onvolatile Mem ory

Power Requirements
Voltage

Frequency
Power

100 MHz±10 Ητ ,

	

100MHz ± 100 Hz,

	

100MHz

	

1 kH z,

	

100 MHz t 10 Hz,
-2σ dBm ±0.3 dB

	

-2β dBm ± 0.3 dB

	

-2Π d8πη i0.3 dB

	

-20dΒm ±0.3 dB
2 to 6 GΝτ .

	

1

	

2 to 6 GΗτ .

	

1

	

2t0 δ GΗτ ,

	

Ι

	

2 to 4 GΝτ ,
+λ.5 to +20 d Bm

	

+7.5 to +20 dBm

	

+δ to +20 d Βπτ

	

+5 to +20 dBm

0.5 Vfd ίv;
± 2.5 V mox
+5 V τιοm ίηαΙ ;
TT L-compatible
110 MHz. 0 dBm ;

3 dB BW is 4.5 MHz
10 MHz, -5 dBm

Probe Power	+5 V, -t5 V, +15ν ;
100 mΑ max each

GENERAL SPECIFICATIONS

Approx 2 GHz IF
1,2,5, οΓ 10 ΜΗτ
0 to +10 V11 to 50 V

90-132/180-25β Vac

	

90-132/180-250 Vac
48-440 Hz

	

48-440 Hz
210W max 210Wmαχ

0 115 Vac, 60 Hz

	

115Vac, 60 Hz

WA

	

N/A
N/A

	

1, 2, 5, or 10 MHz
0 το +10 V11to50V 0to+10 V11to57

0to+4Vl0to-10ν Ota+4V10to-10 V Oto+4 V/Oto-10V

-7 to-17 dBm

	

Ι

	

-Ι to--1 λ dBm

	

1

	

-7 to -17 dBm
0.5 V of signal

	

σ.5 V of slgηα1

	

0.5 V of signal
per d iv οΣ vi d eo

	

Ι

	

per div of video

	

Ι

	

per div of video

0.5 Vίdiv ;

	

0.5 V/d}ν;

	

0.5 VJdiv;
±2 .5 V mαχ Ι i2.5Vmax Ι i2 .5 V max
+5 V nominal:

	

+5 V nominal;

	

+5 V nominal;
TTL-compatible Ι TTL-compatib ι e Ι TTL-compatible
110 ΜΗτ, 0 dBm ;

	

110 MHz. 0 dBm;

	

110 MHz, 0 dBm;
3dΒΒW ίs4.5 ΜΝτ 3dBBWis4 .5 ΜNτ 3dBBW is4.5 MHz

10 MHz. -5 d Bm

+5 V, -15 V, +15 V;
100 ητΑ max each

10 MHz- -5 dGm
+5 V, -15 V, +15 V;

	

+5 V, " 15 V, +15V;
100 +ηΑ mαχ each	100 mA max each

90-132/180-250 Vac
48-440 Hz
210W mox

4 115 Vac, 60 Hz

10 MHz, -5 dBm

90-1321180-250 Vac
48-440 Hz
210W max

a 115 Vac. 60 Hz
27 kg (60 Ibs)

	

27 kg (60 Ibs)

	

27 kq (6ρ Ih s)

	

27 kg (60 Γ bs)

177.8 χ 431 .8 χ6G9.6mm 177.8 χ 431 .8 χ609.6mm 177.8 χ 431 .8 χ609.6mm 177.8 χ 431 .8 x609 .6mm
7 χ 17 χ 24 ίη . 7χ 17 χ 24 λπ . 7 χ 17 χ 24 Ιπ . 7 χ 17 χ 24 ίη ,

1000 p ts hor i l ,

	

1000 pts hαri τ ,

	

1000 μts holiz,

	

1000 pts horiτ .
250 pis vertical

	

250 ρτs vertical

	

250 pts vertical

	

250 pts vertical
9PS

9gs
9 Ν

8 Κ

	

8Κ

	

N/A

	

8 Κ

θ wavefνrms, 10

	

9 wavefοrms, 10

	

9 ωανe+αrms, 10

	

9 waveforms, 10
control settings

	

control settings

	

control settings

	

control sett ings



Direct Plotter Output

	

Supports T8k HC1 00 :

	

Supports Telk HC100.I

	

HP 7470A

	

I

	

HP 7470A
Waveform Transfer Speed

	

1

	

165 msec/1000 pits

	

1

	

155 Msec/1 000 pts

1 1

	

1
1

,
111111 ,

	

I ~

	

~

	

111 11

	

~

	

1

	

1,

	

111

	

1111

	

v

	

2756P/2755AP/1~!`Ilfiii ir
11

	

10FA Fin
=

	

2754P/2735P

2750 SERIES CHARACTERISTICS (cont.)

2756P 2755AP 2754P

	

2753P

ENVIRONMENTAL (PER MIL-T-28800C, TYPE III, CLASS 5, STYLE E)

Electromagnetic Compatibility (consuft

	

MIL-STD-461B

	

MIL-STD-4618

	

MIL-STD-461B

	

MIL-STD-461B
data sheet for compliance details)

	

I

	

I

	

I
Calibration Interval

	

I
Year

	

I
Year

	

1 Year

	

I Year

IEEE STD. 488 (GPIB)

Interface Functions

	

SH1, AH1 . T5 . L&

	

I

	

SH1 . AH1, T5, L3 .
SH1 . RL1, PP1,

	

SRI, RL1, PP1,
DC1, DT1 . and 00

	

DC1, DT1 . and CO

ORDERING INFORMATION

SH1, AH1 . T5, L3,
SRI, RI-1, PP1~
DC1 . DT1, and CO

Supports Tel< HC100,
HP 7470A

165 msec/1000 pts

SH1, AH1, TS, L3,
SRI, FILI, PPI,
DC1, DT1 . and CO

Supports Tek HC100,
HIP 7470A

165 msec/1000 pts

2750 Series Spectrum Analyze r6 are wa rranted to be free

	

76 -0 to 60 0 minimum Ion adapter -Ordertrain defects
I
ri materia I an 6 workmaPG h

I
p for 1 year I rom

	

0pl. 26 -C0MPAO D6sk pto 2SSE, Model 20 (w ith

	

011-0112-00

	

$65
date fit Ship [Tiont.

	

80286 processor, VGA color monitor, 1 MB RAM~

	

DC blocidrig ca pac Itor - N cc nnector
2756P Programmable Spectrum Analyzer

	

$43,225

	

20 M8 hard all rive, 1 - 2 MB and 360 KS diskette

	

Order 015 -05 09-00

	

$310
Includes: Operator's Manuali Programmer's Man-

	

drive~;, se r allpara I lei into rface, DOS3.3) 0RASP

	

2-inalai 0PI B cab19 - 0rder 01 2-M-01

	

$105
ual ; &ft, 50-ohm coax ial cable, N-N (0 12 .01114.00) ;

	

software, PC2A i riterface, and GPIB ca ble .

	

+6"25

	

GPIB ca ble - 0rder 012-0991 -00

	

slog
18 - !noth, 50-oh in coax ial ca ble, BNC-BN C (012-

	

Opt. 27 -Cam paq SLT/286, Model 20 (with 8OC286
0076 -00) N male to BNC female adapter (103-

	

processor, VGA backlitdisplay, 640 KB RAM,

	

Programmer's Reference Guide -

QN5-uo) . rear connector shield (337-3274-OU)-

	

20MB ha rd drive, 1 . 44 MB 3.5' dis kette duve

	

Order 070-5567-00

	

$11 .50

powerco~d and spaic fuses- CRT filter set cons
,

I's

	

senaViparallel interface, enhanced NiCad battery

	

ServIce Kit- Order 006-3286-01

	

$810

ti no of amber and gray I ight fi Iters pi us mesh filter,

	

pac k, desktop expari sjun base, Do$3-~), 3RASP

	

WARR4NrY-PLUSS ERVI CE 0P`TI ONS
gray CRT I I ghtfliter.

	

software, PIC2A interface, and GPIB cable

	

47,550

	

Formore information see page 490
2755AP Programmable Spectrum Analyzer

	

$301895

	

OpL28 - C0MPAO Deskpro 386S, Model 20 (with
I ncludes samaas 2756P.

	

80386SX protessor, VGA Colo rMon!tat, I MB RAM

	

OptM1 - 2 years service and 2 cal i brat ions
2754P P'rogrammable Spectrum Analyzer

	

$19,990

	

20 MB hard drive, 1 . 2 M8 and 360 KB dis kette

	

2766P

	

42540
1ncludes, Sa meas2756P. except gray CRT lig tit

	

drives, serial/parallel interface, DOS 3.3), GRASP

	

2755AP

	

+$2,346
filter (no filtaTset) .

	

software, K2A interface, and GPIB cable .

	

45,925

	

2754F

	

+$2.366
2753P Programmable Spectrum AnaWer

	

$21 1900

	

Opt. 29 - Ep~wri FX - 850 printer with parallel

	

2753P

	

+$I,BB4
lricludes~ same as 2756P,

	

interface ualtile .

	

+$W

	

Opt. M2 - 4 years &A rvice
0pt . 30 - Rackmou nt 19' rack wi dth

	

+$250

	

275fiP

	

+$3,769
OPTIONS

	

0pt . 31 - Rackmou nt 19' rack widthwith rea r pa nol

	

2755AP

	

43,5110
Opt. 07 - 75 QdBmV input and cali bratio n

I
n

	

I
npuVout p ut ca pah

I
I ity

	

+$450

	

2764P

	

+$3,W
addition to the normal 50 92 dRm

I
nput and ca I ib ra -	Opt. 32 -Tektronix PFP 301 5ystem contra I I er with

	

2753P

	

43,016
tOn. (Not combinable with Options 21 and 22 ; no

	

additio nal 360K I I oppy di Sk drive .

	

+$8,196

	

Opt, M3 - 4 years serv Ice an d 4 callb rations
external Mixer capability)

	

4750

	

NOTE: The PEP 301 is an MS-DOS instrumentl

	

2756P

	

+$5P081
1 ricludes .- 42 - inch . 75 il BNG-BNG coax uabie

	

system controlIer based on the Inle),50386 with

	

2755AP

	

+$4.693
(0 12 -0074-00) and BNC Male to "I'" fe male adapte r

	

80367 Coprocessor, It inclades an EGA display

	

2754F

	

+$4,733
t013 -0-126-00)

	

40Mhard disk, I . 2M ffoppy 6skdrive, andCora -	2753F

	

41969
Opt. 21 (2756P, 2755AP) - Hig h- pa rformance 18

	

plete Gpis interface with cabte .

	

Opt. M4 - 2 years service and 5 calibrations
to 40 GH7 WM490 S8hes Waveguide Mi xer Set

	

+$2,785

	

Opt 33 -Tektro nix PEP 301 System controllei with

	

2756P

	

+$3,425
1 ncludes WM490 (18- 26-5 GHz and WM490A

	

additi onal MOK floppy disk drive plus GRASP

	

2755AP

	

+$3pl43
(26.5 - 40 GHZ) Wavegu i de Mixers, Diplexe r Assem-	software.

	

+$8,550

	

2754P

	

4$3,153
bly (015 - 0385-00), and Interconnocting cable

	

Opt, 34 -Tektro n I x PEP 301 system controllar with

	

2753P

	

+SZ624
(012 -0549-00).

	

add
it I
onaI 360K floppy disk drive plus EMI software +$9,150

	

0pt. N15 - 4 years so rvice and 7 cali brat ions
Opt. 22 (2756P, 2755AP) - High-parformano IS

	

Opt, 39 - Non-lithiam (Silver) batteries for bahery-	2755P

	

+$6,521
to 50 GHz Wavaguide Mixer Set

	

44,695

	

backed memory .

	

450

	

2755AP

	

+$5,992
Includ6s! same as Option 211 plus WM49OU (40-	Opt,41 (all except 2753P) - Digital Microwave

	

2754P

	

+$6,015
60 GHz) Wave0jido Mixer

	

Radio Measurement Enhancement package .

	

+W0

	

2753P

	

+$5,012
Opt 23 - GRASP software (S26RFDO), GPIB cable.

	

$1,530

	

Col. 42 - Replaces MARKERNIDEO Input port an

	

Opt. W17 - 2 calibrations
The PG2A is a National Instruments UMB hiterface

	

the rear panel with a 110 MHz IF output port that

	

2756F

	

+"55
card,

	

providAs a 3 d8 signal ba ndwi cith > 4-5 MHz .

	

+$1,500

	

2756AP

	

+$592
NOTE : Options 24 through 29 and 32through 34

	

Opt45 (except 2754P) - MATEIUIIL language

	

2754F

	

+$585
are available only in the 0-S. andCanada- For more

	

interface .

	

+$4,975

	

2753F

	

+$476Information
on any of these bundled soft"reand

	

Opt, 01 - Service manual(5),

	

+$250

	

Opt. M0 - 4 ca tib rati ons.

	

$xxx
Computer packaii7e5r please coalact yout local Tok

	

Opt 02 - Operator's Ma nual . Programme r's

	

2756P

	

411 .3112
sales representaloye .

	

Manual, and Service Manual(s) set-

	

+$300

	

2755AP
Opt. 24 - COMPAQ Portable 11 ~wilh 50286 pro-	2754F
cessur, built- in monitor. 640 KI3 RAM, 20 M8 hard

	

INTERNATIONAL POWER PLUG OPTIONS
drive, 360 KB diskette drive, serial/parallal interface,

	

0pt . At - A5 -Ava
I
[a In I A . Sea page 488

	

2753P

	

+$952
Opt. M9 - 2 yearsso rvice

D0S 3.3), GRASP softwa re, PC2A
I
nterface, and

	

OPTIONAL ACCESSORIES

	

2756P

	

+$1,884
GPIR cable .

	

45,1150

	

1405 - TV Sideband Analyzer Adapter

	

2755AP

	

+$1,755
Opt. 25 - COMPA0 Des kp ro 286E, Mode I I (with

	

(525/60 markers)

	

$5.790

	

2754P

	

411,782
8U?6 processor . VGA color monitor, I MB RAM,

	

TR503 - Tracki no Generato r, 100 Hz to 1800 MHz

	

$7.080

	

2753P

	

+$11508
1.2 MB an d360 KB diskette drives, se ria I/pa ra I le I

	

Microwave Comb Generator - TM500-Series
interface, DOS 3.3) . GRASP software . PC2A inter-	compatible. Order 067-0885 -00

	

$2 POSS
face . and GPID cable,

	

+$4,825

	

Talk HC10O - Color Plotter

	

$895
CRT Visor- Order 016-0653-00

	

$35

21 9



11 Ι ` SPECTRUΜAIITALYZERS

FEATUR ESIBENEFITS
" 100 Hr to 325 GHz Frequency
Coverage

" Continuous-Resolution
Frequency inning Combines
"Synthesized" Settability
and Accuracy with Analog
Feel

" Up to 90 d0 Viewable
Dynamic Range

" Built-in FrequencyCounters
Provide Frequency
Determination to within
0.0000001 ιο (Τχ 1σ - αidαy re1.)

" Sensitivities to -Τ34 dΒιη
" Built-in Intelligence for
Signal ProcessinglMarker
Functions

" Push Button Occupied-
Bandwidth and Noise-
Normalization Functions

" Macro Capability with
Nonvolatile Memory to
Simplify and Speed Up
Commonly-Used Routines

" Optional Switch-Selectable
50115-ohm Impedances

" Nonvolatile Memory for up to
Nina Waveforms and FenFront Panel Settings

" GPIB Programmability with
Tek Codes and Formats far
Standardized Bus Operation

220

" Optional MA TEIVIL
Compatibility for Military
Applications

* Ergonomically-Designed
Front Panel Controls

" Direct Screen Data Plots
without α Controller

" Many Application-Specific
Options

" Ruggedized for Harsh Field
Environments

PORTABLE LABORATORY
PERFORMANCE WITH AFFORDABLE
PRICES
Tek t ronix 490 Series Spectr um Analyze r s offer α broa d

selection of feat ures and benefits to meet w id e- ranging
needs fa r la b oratory- l evel fr eq uency domain spectrum
analysis . All units provid e f u ll ΙΕΕΕ-488 (G ΡΙΒ ) p r og ram-
mab ί Iity, wh ic h mea ιιsyo υ can c h ange
front p anel settings, rea d d ata from the crf d isp lay, and
sen d wavef α rnι s f rom inte r na Ι d igital source memoryto
oth e r ύΡΙΒ d evices . Frequency range of the inst ru ments
is as tol έows :

10 kHz to 325 GΗτ: 494ΑΡ an d 4928Ρ
10 kHz ίο 21 GΗε : 492 PGM
100 Hz to 7 .1 GΗτ : 497 Ρ
100 Hz ίο 1 .8 GΗτ : 495 Ρ

B uilt t0 ru gge d M I L-Τ-28800C en νί r οπmeπ t αΙ
specifications, these units can w it h stan d transportatinn
shoc k and vibration to α remote site . O r th ey can simply
be move d f rom t he engineer i n g la b to t h e prod uction
floo r wit h comp lete confidence in measurement
accuracy .

Α wi d e arr ay of ρ ricelperfo rm anε e αΙ tomatives ar e
available . If you need 10 Hz resol u tion fo r an exacting
close-in spectral pu rity measurement, consider t he
494ΑΡ . Fo r ma re routine υ se5, s uc h α5 α mi c r owave
t r ansmitte r occupied-bandw idth measurement, the
492ΡGΜ may be t he most cast-effective so ίυtίοπ ,

Α WIDE ARRAY OF INTEL LIGENT FEATURES
Down loa d ab le pr ogramming (macro) cap a b ility lets

yo u exec u te yo ur f re q uency- ιι sα d measu rement routines
from t he S pectr um Analyzer's nonvolatile mem ory . In
a d dition . these Spectrum Analyzers can store up to 10
complete f r ont-panel measu r ement p arameter setups ίπ
nonvolatile memory to save

	

you measu remen t ti m e . You
can also sa v e up to 9 w avefo rm displays, α r eal benefit
when data analysis mu st be d el aye d .

Tedious, ( ί me-cons υ r τιίπ g,

	

and often incc rreε t Gar r ier -
to-noise ratio calcu lations are elimi n ate d ; t h e ins l r ιιment
handles ί [ all with α si n gle keyst r o ke, wit h automatic
noise normalization to 1 Hz and automatic conversion for
refe rence ιιηίΙ ssuch as dl3m , d Bm V, dBV, dBμV , and
dB/Hz.

An inte r nal high-stability reference p r ovi d es marker or
cente r frequency accu r acy approachirip 10 -1/day in the
494ΑΡ . Fo r add e d confidence in measu rements, α built-
in mic r owave signal co u nter in t h e 494ΑΡ wit h 144 dB
dynanι ic range means you can d ete rm ine t h e exact
fr eq u ency of marked signals only 10 Hz apart --or co u n t
the exact delta-fr equency between two ma r ked signals -
even with greatly diffe r ing am p lit udes . You also have the
flexi b ility of lying in wit h α system clock, using the
exter nal reference lack capacity .

Α permanent reco rd of crt d is p lays can be obtained at
t h e p u sh of α bυΙ [υτι , wit hou t α cont rolle r , using the d i rect
p lot ca pability and α GPIB p lotte r such as th e Tek t r o n ix
HC100 .

Menu-selected dynamic mark e rs automatically update
f re q uency and amplit u d e data wit h eve r y sweep .
Un p recedente d signal pr ocessing p ower results when
yo u use these mark er s in conjunction with th e built-in
ίπteΙ 1 ίgeηε e. Wit h ΡUΖ5ΣΜ ode, yo u can mark the pea k
of α main lobe and pea k s of si de lobes at t h e p us h of α
button . The CWMade locates signals that exhibit CW
ch a racter istics

	

and ign α res at Ι ot h er signals . T h e SPUR
Mode ma rk s αΙΙ signals th at meet user- d efine d or

automatic t h resh ol d criteria . Use r- d efinable threshold
crite r ia ar e available fo r at Ι sig rτα 1 process i r ι g fin odes .

Th ese instruments αΙs0 offer op e rato r con νe πί e πce for
measuring the band width of filte r s, αιτιμ 1ifier s, arid ot he r
netwo rks . Just enter the d esi red bandwidt h point an d
select BANDWIDTH Mode, and t h e mark ers a utomatically
update to d isplay t he new val u e .

De d icated di rect keyp a d data ent ry of maj o r measure-
ment param ete rs enables fast, acc u rate instru ment set u p .
Sc r een messages pr omp t you fo r p ro pe r k ey p ad
ίηρυts- αΙ 1 "valid" keys to pu s h ar e ίΙΙυm έπα [ed [ ο stee r
you to t he p r ope r selections . T h e unique marke r k eypad
al lows Pea k Fi nd, R ig h t and left Next, N ext H ig h er and
Lower, L eft an d R ight Χ d8, and Peak F in d an d Center
ape r ati αns to be execute d d i rectly from the front pa ηe Ι .
This makes signal searc h es muc h easier .

Optional switc h -selectable 50-ohm an d 75-ohm
έmpedances add versatility . F or αρρ 1 ί call οηs s uc h as
base band arid CATV , 75- o hmidBmV g r eatly sim ρΙ ifέ es
s p ect rum analysis .

Th e performance leader is the 494ΑΡ , wh ic h offe rs
fr equ ency cove rage f rom 10 kHz to 21 GHz w ith its
internal mixe r , and to 325 GHz w it h exte r nal mixers such
as Te k's WM490 Se r ies, o r th e new WM780 Se ries (eac h
WM780 Se r ies m ixe r is individually ca l ib rated) . Signal
se. nsi I ivity is art im pr essive -134 dBm . T h e 494ΑΡ is
opt ίm ίτed fo r u se ίη base band t hr oug h m illimeter -wave
meas u rements, wh e re th e a h i Ι ify to i dentify a n d process
signal f requ encies an d amplit ud es ove r wid e dynamic
ranges wittι h igh accuracy is critical .

Th e 492ΒΡ cove rs the same f requency range as the
494ΑΡ , and provi d es nearly t h e same set of outstanding
feat u res and state of t he-a r t specifications. 1t is designed
as α cost-effective and productive solution [ ο enginee r ing
needs .



The 497P prov i de s the sarn e cost- eff ect
I
ve pe rf arm -	Youcan increase programming flexibility and power

ance as the 492BP : but over a frequency range of 100 Hz

	

with the optional MATUCIIL language extension - It
to 7 .1 GHz .

	

provides direct memory access (DIVIA) for high-speed
The 492PGM's frequency range of 10 kHz to 21 GHz is

	

data transmission, a requirement for MATE/CIIL
ideal for cost-sensitive applications that still require. most

	

compliance .
of the powerful features of the product family, but can get

	

TakSPANS software lets you use the 490 Series
by with sl ightly-feduced pelormance specIficatiotm

	

Spectrum Analyzers as system components, control ling
The 495P features the saine functionality and high

	

them with popular instrument controllers such as the
level of performance as the 494AP, but over a frequency

	

Tektronix PEP-Series, Compaq models, and other
range of 100 Hz to 1 . 8 GHz . I I is o ptimized for sta nda I o ne

	

PC compatibles . Coupling the computer to the Spectrum
or automated operation in baselband through UHF

	

Analyzer via the IEEE 488 bus lets you take advantage at
measurements, where the ability to identify and process

	

the PC's capability, as well as the power and versatility of
weak signals is ef iticai .

	

the Spectrum Analyzer .

Remote Operation and Complete Spectrum

	

Available Tektronix automated spectrum analyzer
packages provide ordering convenience. They are

Analysis Packages

	

configured around a IDOS-bmed PC, one of the 490
Full GPI13-programmability lets YOU alJt01Tlat6 .Y0Ur

	

Series of programmable Spectrum Analyzers, and Telk's
spectrum analysis system needs . Programming is

	

General IRF Applications Software Package (GRASP) . The.
simplified and measurement repeatability ensured . Under

	

GRASP software offers many different applications and
program control you can operate the instrument, change

	

utility routines, which are selected through easy nrienu-
front panel setings, read data from the cirt display, and

	

driven operation . Also, EMI software is available for FCC,
send waveforms from internal rinefriory to other GPIB

	

VDIE, CISPR, and MIL-STD testing,
devices . Telk's Standard Codes and Formats keeps

	

490 Series Spectrum Analyzer characteristics are given
commands clear, consistent, arid universally understood .

	

in the following tables .

FREGUENCY-RELATED

AMPLITUDE-RELATED

SPECTRUMANALYZERSLU=

490 SERIES CHARACTERISTICS

TYPICAL MEASUREMENTS
" Baseband Measurements
" Carrier Level Monitoring
" Carrier ONIVFF Ratios
-P CarrierlWolse Measurements
" EM117?Fi Compliance
"EW Bothering and Analysis
" Frequency Counting
" Harmonic Distortion
" IFAmplifierAdjustments
Modulation Adiustments

" Pulse Analysis
" Spectral Monitoring
" Typical Spur Searches

TYPICAL APPLICATIONS
o Manufacturing ATE
Avionics

# Broadcasting
a CATV

* Cellular Radio
aDesign and Engineering
Nuclear Physics

* Radio Astronomy
- Satellite Communications
* Terrestrial Mlcrowave
* Twn-wav Radift

494AP

	

492BP

	

NEW492POM

	

MFW497P

	

495P

Frequoncy Range wi th I inte mal Mixers

	

10 <H7 to 21 GHz

	

10 kHz to 21 Gfiz

	

i

	

10 kliz to 21 GHz

	

IGOH7. b 7.1 GHz

	

100H2 to 1 .8 GHz
Frequency H2nqe., 'Nit Lxtei'id' Mixeis

	

10 ~Hz to 325 GHz

	

10 kHz
to
325 GH7

	

N/A

	

N/A

	

N,'A

Frequency Readout Accuracy

	

+ 20 kFiz @ I GHz

	

+21 kHz @ 1 GHz

	

-1-30 kHz 0 1 GHz

	

±21 kHz 0 1 GH7

	

20 kHz 0 1 G Hz
(center or marker~,

	

with 100 kHz/d1 iv span

	

wit 100 KHz/d 1 v span

	

wil~ 100 kH2jd i v span

	

with 100 kHz/d i v span

	

with 100 kHz/dIv span
[2% span + CF x Ref)
(2N + 25) Hz~

Fre uency Cour-wr Accoracy .

	

±100 Hz 0 1 Gllz

	

I kHz -~~ 1 GHz

	

N/A

	

±1 kHz (D 1 GHi

	

+100 Hz @ 1 GHz
[(C~ x Re') , (5 4 N) H7 - 1 LSD]
Delta Count Accurac

	

±	±13Hz for

	

+ 14 H~ fo

	

N~A

	

±14 Hz for

	

t 13 Hz for
I(D-FxRe~ ~(10 i ~,N)+ I LSD]	1 MHz D-F

	

1 MHz D Ff	1 MH7 D-F

	

I MHz J-F

Frequency Helerence Accuracy	I x1 0-7iyr (aging)

	

X 10 - C:y r (ag i n rl )

	

< 1x1a ',, Y[ (au!na)

	

1x10 Vy r (ag i n g)

	

1x10 7yr (aging)
Frequency Stab 114 (res1 duaI FM)

	

:~5 Hi a I GHz

	

12 Hz 4 1 GHz

	

< 12 Hz 0 1 GHz

	

< 12 Hz 0 1 GHz

	

:~ 5 Hz (a) 1 GHz
Frequency Stablily (diill)

	

< 50 Hz/rrinute

	

<50 Hz/miniita

	

SO Hzlmi[lu[e

	

50 Hzimirute

	

<50 Hziminute
Single Sideband Phase Noise

	

-105 dBcjHz

	

-105 dBc/Hz

	

. 103 dBc/Hz

	

-105 dBc/Hz

	

-105 dBcJHz
(30 kHz affsat and N=1)

	

01 GHz

	

0 1 GHz	01 GHz

	

@1 GHZ

	

01 GHz
Froquoncy Span Range (per div)	0Hz ! I D ` 17- 10 GH7

	

0 Hz, 10U H~-l D GHz	0 Hz. 200 Hz I GHz

	

0 Hz. 100 Hz-500 MHz

	

0 Hz. 10 Hz-100 MH7
Frequency Span Accuracy

	

±5%

	

± 5%

	

+5%

	

+5%

	

± 5%
Delta Frequency Accuracy Marker Mode

	

1 % of span

	

1 % of spari

	

1 % of span

	

1 % of span

	

1 % of span
ResclutlaR Bandwidtb (6 dB) Range

	

10 Hi to 3 MHz	100H2 to 3 MHz

	

I kHz to 3 MHz

	

100 Hz to 3 MHz

	

10 Hz to 3 MHz
- 1

	

c, T&IResolulion Bandwidth Se'cctivi~y

	

< 7.5 1 exceat

	

7 5

	

7.51

	

< 7,51 except
(40 oBJ-6 dB)

	

15 - 1 @) 10 H~

	

1

	

1510 1a H7
Video Bandwidth Range

	

0.3 Hz to 30 kHz

	

0.3 Hz to 30 kHz

	

3 Hz to 30 1

	

03 Hz to 30 kHz

	

1

	

0.3 Hz to 30 kHz

Reference Level Range

	

-117 to 4. 30 dBrn

	

--117 to +30 dBm

	

-117 to +30 dBrn

	

-117 to ~30 dBM	-117 to +30 dBm
Maximum Safe Input Powor . CW

	

1 Waft (+30 d8ml

	

I WO (.30 dBm)

	

1 Wat . (+30 JBIr . )

	

1 Watt (+31) dBmi

	

1 wa~ (+30 dBn))
mum &afe Input Power, Pulse

	

75W Pik (1 uS pulse,

	

75W Pk (1 pS puln,

	

75 W Pk (I ~S pulse.

	

75W Plk (1 pS pulse,

	

75W Pk (11.6 pulse)
0- 1% duty factor

	

0.1 % duty factor)

	

0.1% duty factor)

	

D . 1 % duty IaGla r)

	

0.1 % duty factor)
CRT D'splay Range Log

	

1 to 15 dB/div

	

1 'c. 15 dB!div	I to 15 dB/Jiv

	

1 to 15 dB/dIV

	

1 to!

	

dB/Jiv



®' ' Ι

	

'

	

SPECTRUMANALYZERS

AMRLIΤUDE-RELATED (cont.)

CRT Display Range, Lirιea r

input ΑtteπυαΓο r 1Hange

V ίewable Oynamic Range
Res ί cua ι Rcsporse (,ιο signal ard
7P. r π R Γ at;er ι uation';

Ca ιί br ato r Accuracy
Gain Compr ession (1 dB)
Fr equency Response (10 dB RF
αtt~ηυα t ίππ r efe rred to cal signal)
Band 1 (10 kHz [ ο 1 .8 ΜΗ 2)

Band 2 (1 .7 GHz to 5-5 GΗτ)
Band 3 (3 .0 GΝτ t v 7.1 GΗτ)
B and 4 (5-4 GHz to 18 GΗτ )
B and 5 05 GHz ίο 21 GΗτ )
In-band Flatw(with10 dB RF
attenuation) Band 1 (10 kHz Ιο 1 .8 ΜΗ7)

Band 2 {1 .7 GN7 to 5 5 GΗτ )
Band 3 ί3.0 GHz to 71 GΗτ ?

Band 4 (5 .4 GHz το 16 GΗε)
Band 5 {15 GΗτ to 21 GΗτ)
Displayed Averagu Νοιse ι- eve, ( ί r mί
termi nated , na rr owest resolution
bandwidth and video fi lte r )
Ban d 1 (100 Hz)
Band 1 1 k11~ [ο 11 ΙΝτ )
Band 1 10 kΗτ t ο 100 kHz)
Band Ι

	

100 kHz to Ι MHz)
BE πd 1

	

1 MHz το 1 .8 GΗτ }
BE πd 2

	

1 . Τ GΗτ to 5.5 GΗτ)
Band 3 [3 .0 GHz to 7.1 GΗτ)
Band 4 {5 .4 to 12 GΗτ/12 to 18 GΝτ)
Band 5 (15 GHz ta 21 GHz)
¬F Gain Uncertainty

Scale Fideι ity, L og
!8i1 0, r arqV90 dR range ;
Scale Nel έty, Linear
Ιηρυt Αtteπυαtοε 5ωί tchίπg Accuracy
(20 dB to 60 dB Settings) Π to 1 .8 GHz

1 .8 to 18 GHz

18 to 21 GΗτ

Resolution Bandw idti ι 5ωε !ch ι r g
Uncertainty (reference Βω = 3 MHz)

494ΑΡ 492ΒΡ λΕW492ΡΟΜ ΝΣW497Ρ 495Ρ

39 .6 Vdiv to

	

39.6 nV/d ίυ to

	

39.8 πV/div ίο

	

39.6 nVJdiv to

	

39.6 nVldiν to
2.8 V/div

	

2.8 V/σίν

	

2.8 Vld ί v

	

2,8V/dέν

	

2.8 V/dly
0tοδ0 dΒίπ
1l: dB steps

0 Γο 60 dB !i,

	

Π 'η 60 πα i^

	

7 to 90 dΒ i n

	

υ - ι 6 ί] υ8 ii
10 113 steps

	

10 0Β ~!c" s

	

1 C dB st n s

	

10 dB sle s
90 d8 12 dΒ{diν

	

90 dB 12 dB/d i ν

	

80 dB

	

10 dB/dέν

	

9β dβ 112 . dΒ/diν )

	

90 dB (12 d a/di ν )
100 dΒm ,' ίπςυ t

	

-1 ύ0 dB rn f πρυΙ

	

-95 C13111 ίί rrμιι t

	

'00 CBm ίίπρί
- ;e rr^i ra ϊ e

,
d

	

ier~τιίπα ±~i+

	

l:rminztee?

	

fermi ια :e1
Second Ηασιτιοειί c Oistort ίon,

	

-60 d8c {mixe r

	

ϋϋ d Bc (mixer

	

-80dBc. (mixer

	

-6β deo (mixer
RF Frequency Range

	

level -4Π d&τι )

	

level -40 dΒm)

	

level -40 0Bmy

	

level -40 dBm)
Se ., ίιιι c Hwr"ππί ; Πιsmlίοπ .

	

-100 dΒε i ηixe r

	

-10υ dΒϊ ί. ιιιίχ er

	

-10Π c8r. im xer

	

-100 ~1 Bc 1-ixe r

	

WAMicrowavc Fr eque ncy R ange

	

leve ι -20 cam;

	

level -20 d6rnj

	

level -2 υ dΒπ )

	

level -20 ό8m ;
Thi rd Order Ιπ[ermodulation Distortion

	

70 dβc (mixer

	

-70dBc (mixer

	

-7β dBe {mixer

	

-70dBe (mixer

	

-70 dBe (mixer
level -27 dBm)

	

Ι

	

level -2Τ dΒm)

	

level -27 dBmJ

	

level -27 dBm)

	

1

	

leve l -27 dBmJ,

±0 .3 d13

	

---	= 03d8 -

	

1 0.3 1Β±03 dB
-13 dBm

ι 2.5 dB

±3 .5 dB
± 3.5 de
±4 .5 dB
+ 6-5 dB

±1 .5 dB

±2 .5 dB
±2 .5 dB

ι3-5 dB
±5 .0 dB

100 dBm typical)
-110 dBm ξry ρίεαl)

-110 dBM
-120 dBm
-134 dBm
-125 dBm
-125 dBc

-111 --107 dΒm
-1Π5 dBm

±2 dBmαχ over
107 dB range
±2 dΒ r α̂χΙ
-4 dB τιαχ

±5% of fυΙΙ scale

± 0.5 dB/1υ dB :
i 1.0 dB max

ι 1 .5 dB/1υ dΒ ;
±3 .0 dB max

±3 .0 06/10 dB ;
±δ.0 dB mαχ
-d8

1 0.3 dA

13 dBm

±2-5 dB

i 3.5 dB
ι 3.5 dB
±4 .5 dB
+ 6.5 dB

ι 1-5 dB

	

Ι

	

±2.0 dB

=2 .5 dB

	

Ι

	

±3.0 06
-2 .5 dB	~30d R

+3 .5 dB
±5,0 dB

-40 dem lypica1
-90 dBm ξήρίοαΙ

-100 d πι
-115 dBm
-120 dBm
-120 dBm
-119 dBm

105/

	

10β dBm
-99 OBm

±2 dB max over
107 dB r ange
-2 ύΒ ιιιαχ/
±4 dB m ax

+5% ο! full scale

±Π-5 d 5/1 0 dB;
i 1 .0 dB mαχ
± 1.5 d 8/10 dB ..
±3 .0 dB rnax

±3,0 d B/10 d8 ;
ι δ Π dB mαχ
+ υ 4 ύΒ

-13 dBm

±3 .0 dB

±4,0 dB
±4 .0 dB
±5 .0 dB
t 7.0 dB

t 4.0 dB
± 6.0 dB

N/A
-40 d8m (typical)

-9υ dBm
105 dBm

-110 dBm
-108 dem
- ¬ 08 dBm

-94 ! -89 dΒιrι
-88 dBm

ι2 dB ιτιαχ over
107 dB range
4 2 dB ιτια

ι 5% ut IL111 Scale

ι 0.5 d8ηβ dB ;
1 .0 dB max

11-5 dB/10 d8-
+ 3.0 dB max

±3 .0 dB/10 dB;
ι 6.0 d8 επαχ

-13 dBm

	

Ι

	

-13 dBm

±2 .5 dB

ι 3.5 dB
±3,5 dB
N/A
N/A

±1-5 de (1 β0 Ηε
to 1-8 GΗτ)
ι 2.5 dB

-2 .5 dB (5 .4 GHz
10 17 . G11z)

N/A
N/A

-40 dBm (typical)
-90 dem
-100 dBm
-115 dΒm
-120 dΒm
-120 dΒm
-119 dBm

N/A
N/A

±2 dB max over
107 dB range

ι 2dB-W
=4 d3 ηαχ

ι5% of fυΙΙ scale

±0 .5 dA/1Π dB :
± 1.0 dB mαχ
+ 1 .5 d8/1 Π Q;
±3.0 dB max (1 .8

to 7 1 GΗz)

N/A

±0 .4 dB

	

Ι

	

+0.4 dB

.. 100 dB-, Γί FΡυΓ
te rm in=tem

-60 dBc (mixer
level -40 dB m)

+1 .51Β (100 Hz
to 1 .8 GΗτ]

N/A
N/A
N/A
N/A

+1 .0 dB (100 Hz
[ο 1 .8 GΗτ]

N/A
WA.

N/A
N/A

-Ι00 dBm(typical)
-110 dΒm
-110 dBm
-12β dBm
-131 d8m

N/A
NIA
N/A
N/A

t 2 dB max over
107 dB r ange

Ί ι'Β ηη ;χ :
ι4 dΒ mαχ

!5% of fμ11 scale

+ β.5 dB/10 dB:
± 1 .0 dB max

N/A

N/A

± υ.4 dB



TIME-RELATED

Sweep Time Range, Digitized
Display
5ανω_ρ Τ me Ra- ige, Real-fir e
D ~' Ιαν
Sweep Time Accuracy
Mark e r Time Measur ement n ecufacy

10 msecldiv to
10 sec/div

20oe0/d ν " ο
"Π .senidiv

t5%
+ 10%
± 5%

Sweep Trigger

	

Free Run, Line .
Vldeo, Single . Εχt

EXTERNAL INPUT

VSW? (10 d8 πρ jt atter υ a,ia r)
ε 2 .5 ϋΗε

	

1 .3 .1 rrαχ

	

3-1 max
2.5 GNz Γ [ 6.0 ϋΗz

	

1 .7 :1 max

	

1 .71 max
6.0 GΗτ hi 18 GΗτ

	

2.3 :1 max

	

2.11 max
18 GΗτ to 21 GΗτ

	

3.5 :, Flax

	

3.5 :1 max

EXTERNAL O UTPUT

,~;FEG1χυJν1 AIVALYGLK3 L Ε ι

~τ . _. :~~ry ~σαεωι 1 κ.Υr~rΙ ~ι1
494ΑΡ 4929Ρ AFEW492PUM ΑΙΕW497Ρ 495Ρ

10 m scpddίv to

	

10 rnsecldiv to

	

10 msec/dίν to

	

10 msec/d ίνto
10 sec/div

	

10 sec/d ίν

	

10 sΕσ/diν

	

10 soc/div

20 ~sςer;I ηίυ t ~

	

--

	

20 μs°ίιd ί ; lc

	

20 μsec/div to

	

20 μsδϊίdίν ', .
10 sovd iv

	

1ν sec/ d iv

	

10 ser,Miv

	

1 ρ sec+-J .

+5%

	

t 5%

	

i5%

	

i5°Ιό

± 1 0%

	

=10°.ο

	

+ 10%.

	

+ 10%

[5%

	

±5%

	

±5%

	

i5%

1.3 :1 ιτιαχ
1.71 m ax
2.3 :1 max
3.5 .1 max

Free Run, Line,

	

Free Run, L ine,

	

Free Run, Line,

	

Free Run. L ine,
V ΊdeD , Single . Ext

	

Video, Singe, Fxt

	

Vdeo, Single, Εχt

	

Video, Si ngle, ΕχΓ

RF Input Impedance

	

50 ohms nominal

	

50 ohm s nominal

	

5ί1 ohms nominal

	

[

	

50 ohms nominal

1 .31 max
17imαχ
WA
ΙύιΑ

Local Oscillator Emission Level

	

s -80 dBm

	

ε- 80 dBm

	

ε - 80 dΒπι

	

5-80 d8m

	

!

	

80 dΒm
[1 ύ dB in put αtteπυαtl οπ ]
Fxte rnal M ixe r ΙιιμυΙ

	

Approx 2 GΗτ IF

	

Αορ r οχ 2 GΗτ I F

	

WA

	

N/A

	

N/A

External Reference Input

	

1, 2, 5, or 10 Milt

	

1, 2, 5, or 10 MHz

	

N/A

	

1. 2. 5, or 10

	

1 . 2 . 5, or 10 MHz

Ηο r ίτοmαΙ Ι'1. ι .UΤr ί

	

er Ιπ r,: j t

	

0 to +10 ν./1 10 50 ;̀+

	

.0 lc +10V .1 1 to SO V

	

0 ro ~ 10 V!1 to 50 V

	

i0 tn +1 ι7 V/1 to 50 V

	

0'υ .10 V/1 to 51)1 V

V i deo Input/Marker Ιπρυ t

	

δ to +4 V/Ω to -10 V

	

δ to +4 V/Ω to -10 V

	

0 to +4 V/0 lo -1Π V

	

0 to +4 V/0 to -10 V

	

0 to +4 V/Ω to -1δ 7

Gallb rator

	

100 MHz i 10 H z,

	

100 MHz ±100 Hz.

	

100MHz±1 kHz,

	

100 MHz ± 100 Hz,

	

100 ΜΗτ ± 10 Hz '
-20 dβm±0 .3 dB

	

-20 dΒm±0.3 68

	

-20 dBm + δ.3 dB

	

-2δ dΒιπ ±0 .3 dB

	

-20 d Βιιι ±Π.3 d8
1s Γ L ocal Oscil . α!ν

	

2'r. δ GNz,

	

2 to 5Gri ε .

	

2 lo 6 G Hz .

	

2 το δ GΗτ.

	

2 lo 4 GΗτ,
Ι

	

+7,5 to +20 d8m

	

t

	

-7.5 Γ 7 +2C όΒΜ

	

ι5 to +20 dR ,n

	

Ι

	

+Ε ίη -2Π dBm

	

Ι

	

+δ to +20 dΒιτι

2n d Local Osci l lato r	-7to-17 dBm

	

-7 to -17 dBm

	

-7 to -17 dΒm

	

7 [ο-17 dBm

Video Output (CRT center relε r e~~ce j

	

ϋ.5 V' of signal

	

0.5 V 0f s=gπαΊ

	

0.5 V' σ ' signal

	

05 'V of signal
e r div of νί dηο

	

per -l ίν ο } vide υ

	

e Γ ;1-ν of video

	

cr ON οι ν dcc

Sweep Output CRT cente r reference)
Ρ ~ L ;ft

2nd I F Output (Opt . 42)

31J 1- ϋiΙυυ '
Pr obe Power

G ENERAL SPECI FICATIO NS

Power Re qui r ements
Voltage
Freq uency
Power

0,5 V/div; ±2..5 V max

	

0.5 WON i2 .5 Vmax

	

0.5 V d iv t2 .5 V max

	

δ-5 V d ίν: ±2 5 V max

+5 +` nom ηα l :

	

5 'Υ+ ΠQ7iral :

	

+ς V πσπ 1 Ι '1 α ; ;

	

+5 V ι J Γη ΙΙαΙ .
Ι 1 L-c υιιιυα [ ί ;7 Ι '

	

77L-ccm σa, b Ί C

	

TTL-cc^ οα ?~ble

	

Ι

	

TTL-comrati οΊe

110 MHz. 0 dBm;

	

110MHz, δ dBm :

	

110 MHz, 0 dΒm;

	

110 MHz, 0 dΒπι ;

	

110 MHz. 0 dBm;
3 dB BW is 4.5 MHz

	

1

	

3dB BW is 4.5 MHz

	

1

	

3 dB BW is 4.5 MHz

	

1

	

3 dB BWis4.5 MHz

	

1

	

3 dB BW Ί 5 4-5 Mk

10 MHz.

	

5 d Βm

	

ξ

	

1C ΜΗτ,- ;ι dΒm

	

ξ

	

!0 ΜΗτ -5 dΒΜ

	

Ι

	

1 0 ΜΝ 7, -5 oRm

	

Ι

	

- ϊΓι- ΙΜΗι,-5 1Βr`ι

+5 V, -15 V, +15 V;
100 mA max each

90-132/180-250 Vac
48-440 Hz
210W max

0 115 Vαε 60 Η7

50 ohms nominal

1 .3 .1 max
NA
ΝΙΑ
ΝΑ

-7 to -1 7 dBm
Π:5 V '

'
: s ί g παΙ

per d v of video
0.5 V/di v ; ±2 .5 V Μα

+5 V ΙιύmΊηα ; .
71 -comoati ble

+5 V ,-15 V, +15 V;

	

+5 V ,-15 V, +15 V ;

	

+5 Υ. -15 V- +15 V;

	

+5 V,

	

-15 V, +15 V;
100 mA max each

	

1

	

100 mΑ max eaσh

	

Ι

	

100mA max each

	

Ι

	

}Ω0 mΑ max each

90132/180-250 Vac

	

90-1321180-25Ω Vac

	

90-132/180-250 Vac

	

90-132/18Ω-250 Vac
48-440 Hz

	

48-440 Hz

	

48-440 Hi

	

48-440 Η/
210 W max

	

210W max

	

210 W max

	

210 W max
115 V .

	

Hz

	

0 115 Vac 60 Hz

	

115 Vac δΟ HI

	

@115 Vac 60 Hz

VJei ht ζ cα r r y ίιι ι - ΝυιτιίιιαΙ

	

22 . ϊ τ ~ 1,48 Ι 05 )

	

21 .76 k

	

(ά7 lbs)

	

21 .3 k

	

Γ 45 bs

	

20.83 k

	

ς45 Ibs)

	

19 44 κ

	

,'42 1b5)

Dimensions (without handle . feet,

	

175 χ 327 χ 449/

	

175 χ 327 χ 499Ι

	

175 χ 327 χ 499/

	

175 χ 327 χ 499/

	

175 χ 327 χ 499/
or cove r

	

mm/inches

	

6.9 χ 12 .87 χ 19 .65

	

8.9 χ 12-87 χ 19,65

	

6.9 χ 12,87 χ 19.65

	

Ι

	

6.9 χ 12 .87 χ 19 .65

	

ξ

	

6.9 χ 12 .87 χ 19 .65

Digital Sto+age

	

1000 ρΓ : .r r ίτcη t31,

	

1000 ρ !s hοΓ τοπ tαι .

	

1000 pis hur i τaη ral .
250 ,its ve r licai

	

25Π

	

;5 ve r l ίcal

	

25+1 pτ5 νe Ι : να Ι

Oi iti τin Rate

	

9

	

9

	

9

Macro Pro rammin

	

8κ

	

8κ

	

rν ,ιΑ

	

8κ

	

8κ
ΝτιπνσΙαιί le Memory

	

9 ινανeέυεm5, 10

	

9 ωανetοrm5, 10

	

9 waveforms, 10

	

9 wavefoεms, 10

	

9wavefo rms, 10
cont r ol settings

	

control seftin s

	

control serin s

	

control seffin s

	

corftl seltin s
HELP Μπ dp.

	

Υ- :;

	

Υe5

	

!' ϊ5

	

Υc5

	

ycs

10,00 ρΓ 5 ~Πr i τr nta~,
25ρ pls ve rtica :

9

1" ι00 pis hor i τnr." l
250 ρτ s ve r: cal

9



WAUM ~t'h(ANUM ANALYZEX~

494AP 492BP NEW492POM NEW497P 495P
ENVIRONMENTAL (PER MIL-T-28800C, TYPE III, CLASS 3, STYLE C)

Electromagnetic Compatibility, consult

	

MIL-STO-461B
data shebt tDi complian

	

dataR)
5,a Dration literval

	

I Year

IEEE 488 (GPIB)
Interface Funclions

Direct Plotter Output

	

I Sijpports TP.k HC100

	

I

	

SupooI5 Tek HC10O.
HP 7470A

	

Hl' 7470A

224

SHI. AH1 T5 . L3,

	

SH1 . AH1 . T5, L3 .
SRI . HILi, PP1,

	

SRI . AL1. PPI .
Kt DT1, and CO

	

D07, DT1, apal CO

Waveform Transfer Speed

	

1

	

165 rnseU1000 pts

	

1

	

165 msec/1000 P"5

MIL-STD-4618

	

MIL-S I D-461 B

	

I

	

MIL-STD-4618

	

I

	

MIL-STD-461B

1 Yg~r

	

1 Year

	

yea.

ORDERING INFORMATION

SH 1 . M11 . T5 . U

	

SH1, AHI, T5 . L3,

	

SH1, AH1, 1-5, L3,
SRI, RL1, PP1.

	

SH1, RILI, PP1,

	

SR1 . RL1 . PP1 .
DC1, DTI, and CO

	

DC1, DT1, and CO

	

DCI . DT1, arid CO
SupporI5 TeK HC100,

	

SupporN TP.k I IC, 10'

	

SupDc ,t~ Te~ H,70-0
HIP 7470A

	

HP 747CA.I

	

H[I .7470A
165 msec~1000 pts

	

165 rns8c/I 000 PIS

	

165 msec/1 000 P15

WARRANTY

	

Opt26 - Compaq Deskpro 296E, Model 201 (with

	

WARRANTY-PLUSSERVICE PLANS
To kt ranix 490 So ries Spectrijm Analyze rs are warranted to

	

80286 processo r, VGA colo r 110rl ito r, 1 Mb RAM,

	

For more informatorsse page 490.
be free from defects in material and workmanship for a

	

20Mb ha rd drive . 1 .2 Mb and 360 kb diskette, d lives,

	

Opt. MI - 2 years service and 2 calibrationG
pe ri ad of ono yearfrom the date of shipmQnt~

	

scri
aI/p a ral le I

I
nte rface . D0S 3.3) . GRASPsoftware.

	

494AP

	

#$2,540
494AP Programinable Spuctru in Analyzer

	

$43,255

	

PC2A interface . and GPI8 cable .

	

+$5325

	

492BP

	

+$2,346
h1cludus: Operator's Manual : Programmer's Manual ;

	

Opt. 27 - Compaq SLT/286 . Model 20 (with 8OC286

	

492PGM

	

+$2,366
6-ft, 50-0 coaxial cable, N-N (012-0114-00) 18-inch,

	

processor, VGA backlit display, 640 kt RAM, 20 Mb

	

497P

	

41,995
50-LI coaxia I ca b 19 . BIN C-RNC (0 12 - 0076-00~ : N male

	

hard dr ive, 1-4 4 Mb 3 1/2" dis ke te drive, se reall

	

425P

	

+$l,"4
to SNC ferna Is ada ptDr (103-0045-00) . rear curmector

	

parallel intcrfac~~, urillancod NiCad battn pack .

	

OptM2 - 4 years service
shield (337-3274-00) : power cord and spare fuses ;

	

dLsktop expansion base . DOS 3.3) . GRASP

	

494AP

	

+$3,769
CRT filter set consisting of amberand gray light fIfters

	

software, PC2A Interface, and GPIS r,,albm .

	

*$7,750

	

492BP

	

+$3,510
plus mesh filter (all except 492PGM); gray crt light

	

Opt28 - Campa q Deskp ro 386S ~ Mode120 (with

	

492PGM

	

+$3,654
fi Ito r (492 PGM) ~

	

80386SX pro cessor. VGA co lo r monito r . 1 Mb RAM,

	

497P

	

+$2,985
4920P Programmable Spectrum Analyzer

	

$30,895

	

20Mb ha ra d rive, 1 . 2 M b aod 360 kb dis kiatte dOves,

	

495P

	

+$3,016
In clad o& same as 494AP

	

ser
i0parallel interface, DOS 3.3), GRASP software .

	

Opt. M3 - 4 years service and 4 calibrations
492PGM Programmable Spectrum Analyzer

	

$1 9,20a

	

PC2A interface, and GPIB cable .

	

+$5,925

	

494AP

	

45,081
Includes : same as 494AP, except gray CRT fiRer

	

Opt. 29 - Epson FX-850 printer with parallel

	

4928P

	

+$4,693
(no filter sal~

	

interface cable

	

4550

	

492PGM

	

+$4,733
497P Pr)ograrnmalble Spedrum Analyzer

	

$25,000

	

DpL32- Tektronix PEP 301 system controller

	

497P

	

+$3,990
Includes : same as 4D4AP

	

with additional 360K floppy disk drive

	

+$8,190

	

495P

	

+$3,969
495F Programmable SpeWum Analyzer

	

$21,900

	

NOTE; The PEP30 f` is at? MS-DOS Instrumant1sotam

	

Opt, M4 -

	

years service and 5 calibrations
Includes: same as 494AP

	

c~ontrollerbased on the Intel B086 with 80387 Copra-

	

494AP

	

+$3T425
OPTION ORDERING INFORMATION

	

cesEor. i t inrludes in EGA disolaye 40M hard disk,

	

4920P

	

+$3,M
Opt. 07 - 75-12 dRmV input and calibratioR in

	

1.241 floppy disk drive- and complete GRIB interface

	

492PUM

	

+$3,153
addition to the normal 4-0d8m input and calibra-

	

with cable-

	

497P

	

+$2,670
tion . (Not combinable with OptiQns 21 and 22 ; no

	

Opt. 33- Tulkifunix PEP 301 system controller with

	

495P

	

+$2,624
external mixer capability .) I nciudes 42-inch . 75-&~

	

additional 360K floppy disk drive plus GRASP

	

Opt. M5 - 4 years service and 7 calibrations
DNC-BNC coax cable (012-0074-00) and BNC maI a

	

software

	

+$8~55ft

	

494AP

	

46,521
to " F " female ada ptAr (013-0126-00)

	

4750

	

0pl. 34- Tektronix PFP 301 systom cc ntro Ile r wAh

	

492BP

	

+$5,992
Oprt~ 21 (494AP, 492BP) - Hig h-pe rfofma ncc 18 to

	

additio na I 360K ficp py disk 0rive pi us EM I sottware +$9,159

	

492FGM

	

46.015
40 GHz WM490 Se ri es Wavequ i de Mixer Set

	

Opt- 39- Non-litliium (Silver) batteries for battery-

	

497P

	

+$5,095
1 Tichides WM490K (1 a-26 .5 GHz) and WM490A

	

backed memory

	

+$50

	

495P

	

+$5,012
(26.5-40 GHz) Wave guid e Mixe rs, Dip lexer assem bly

	

Opt. 41 (a I I exce pt 495P) - DI g itat Mic rawave Radio

	

Opt. M7 - 2 nali bratio n
015-0585-00) ~ and

I
rite rcon nesting cable

	

Measurement Enhancement package

	

+U50

	

494AP

	

4655
(012-0649-00)

	

+$2.785

	

Oprt~ 42 - Replaces MARKERNIDEO input port on

	

4928P

	

+$592
0pt . 22 (494AP, 4928 P): H1 gh-perlormance 18 to

	

the rearpanel with a 110 MHz 11' output port that

	

492PGM

	

+$585
50 GHz WM490 Series Waveguidu Mixer Set

	

provides a 3 dB signal bandwidth Z 4.6 MHz

	

+$1,500

	

497P

	

+$595
Includes : same as option 21 plus WM49OU

	

Opt~ 45 (a I I ex capt 492PGM) : MATE/C I I L lang uage

	

495P

	

+$476
(40-60 GlHz~ Waveguide Mixer

	

+$4,685

	

interface

	

+$4,975

	

Opt. Me - 4 calibrations
Opt . 23 - GRASP software (S26RFOO),

	

Opl. BI - Service manualis)

	

4250

	

494AP

	

+$1,312
PC2A interface, GPIB table .

	

41.530

	

Opl. 02- Operator's manual, Programmer's manual,

	

492BP

	

+81.1113
NOTE: The PC2A is a National Instruments

	

and Service manual(s) set

	

43ag

	

492PGM

	

*$1,17D
GPIB Interface Card,

	

INTERNATIONAL POWER PLUG OPTIONS

	

497P

	

41,005
NOTE: Options 24 through 29and32 through 34 are

	

Opt. At - Opt. AS - Availablu . See page 46B~

	

INC

	

495P

	

+$952
svailable only in the U.S. and Canada~ For more information

	

0PTI0NAL ACCESSORIES/ANCI LLARIES

	

0pI. M9 - 2 years &a rvi ce
on any of these bundled software and wmpufor packages,

	

(tor a I I un Its unless othOrwISO nold
it)

	

494AP

	

+$1,884
please contact your lwal TokSales representative .

	

1405 TV Sideba nd Analy7e r Adapre r (5 2516 0 maAers

	

492BP

	

+$1,755
OpL 24 - Cornpaq Po r1able I I (w i 14 80286 processor.

	

TR503 Tracki ng Gene rato r, 100 Hz to 1800 MHz . Mic rowave

	

492POM

	

+$1,7a2
built-in monitor, 540 kb RAM. 20 Mb hard drive,

	

Comb Generator . TM500-Series compatible (067-0885-gU, all

	

497F

	

41,4911
360 <b diskette drive, serlal/parallel Interface,

	

except 495P) ; Te k HC 100 Go I or P I citte r : CRT Vi so r

	

495F

	

41,508
DOS 3_3)~ GRASP software, PC2A interface, and

	

(016-0653-00)~ 75-0 to 50 -0 m
I
n i rn um loss adapte r

GPIB cable-

	

45,150

	

(011-0112-00) ; DC blocking capacitor, N conn-
Opt. 25 - Compaq Deskpro 286F, Model 1 (with 80286

	

(015-0509-00) ; ~-meter GPIB cable (012-0630-00) ;~ GPIR
processor . VGA color monitor . 1 Mb RAM. 1 .2 Mb and

	

ialble (012-0991-DO) : Programmer's Reference Guide
360 kb diskette drives, serial/parallel interface, DOS 3.3),

	

(070-5567-00) . Service Kit (006-3286-01) .
GRASP software, PC2A Interlace, and GPIR cable .

	

+$4,825



WM780 AND WM490 SERIES

	

Al I m ixers are gold- plated brass, conformi ng to MIL-
G-45204 Class 1, Type 1 specifications, and will

WAVEGUIDE MIXERS

	

withstand harsh environments . Mixer sets come complete

The Tektronix WM7BO Series and WM490 Senes

	

with a 26-inch cable, an instruction manual, and a wood

Waveguide Mixers cover a frequency range of 18 to 325

	

storage box with foam curtout storage locations for five

GHz with Optimum flatness . Although designed

	

mixers.
specifically for use with [he Tektronix 2750 and 490

	

NOTE.-
Series Spectrum Analyzers, they are also compatible with

	

A diplex6r assemblyand dip)exei interconneefing
most other spectrum analyzers . They can serve a wide

	

cable, such as Tektronix part numbers 0 15- 0385 - 00 and
variety of general-purpose uses, such as down-

	

012-0649-00, respectively. areT8qU1TFd for waveguide
conversion for noise figure and network analysis

	

maefs used with the 27.50 and490 Series Spectrum
measurements .

	

Analyzers . The 015-0385-00 Diplexer Assembly includes
WM780 Ser

I
es Wavegu i de Mixers lealu re i n d i vid tia I

	

a TNG-Io-SMA adaptofand an SMA semi-rigid coax.
freq u e nc y r, haf ac.t p r i zat i o n c u rves attache d to th e
housing, for improved measurement accuracy . Gustorn

	

CHARACTERISTICS
characterization for system use is also available upon

	

Maximum CWRF Input Level- +20 dBm (100 mW)
request

	

Maximum PULSED RF Input Level- 1 W peak withFor t ha WM490 Sef i es WGMs. two rin icrowave m i xefs
with field-replaceable diodes cover the 18-26,5 GHz and

	

0.00 1 maximum duty factor and 1 A maximum pulse

26-5-40 GHz ranges . When used with 2750 and 490

	

width .

Series, the frequency response of both the WM490 and

	

LO Requirement- +7 d8m minimum, +15 dBrn
WM780 Ser ies WGMs is +2 d13- Eight m i I I i meter-wave

	

maximum, ~ 10 dBm typical .
m ixe rs cover t he 33-220 GHz ran ge i n th e standard M i I -

	

ffias Requirement --2 . 0 V to +0 . 5 V w i th re spect to
Spec band ranges . A special tapered flange transition

	

the mixer body through a current-limitIng resistor, to
convefts. the G-lband mixers to cover the 220-325 GHz J

	

provide 0 ITA to 20 mA of bias current-
band .

	

1 d8 Compression Point - +13 dBin typ ica I (at
system level) . -10 dBm typical when used with the 2750

ELECTRICAL CHARACTERISTICS

	

Series and 490 Series Spectrum Analyzers .

(Shown fo r WM780 Se r i es ; character i sti cs and mode I n umber suff i xes (K, A. Q. U, V . E, W~ F, D, G . ail it G 0 p 1 . 1 ) a re the
sarne for WM490 Series .)

Frequency Tektronix Band Sensitivity" Frequency" Conversion" Low-Pass"
Range (GHz)

	

Model No .

	

Desig .

	

(d8m)

	

Response (dB)

	

Loss, Typical (dB)

	

Cutoff Frequency

18 26 .5

	

WM780K

	

K

	

-100

	

±2

	

-30

	

12 GHz
26 .5-40	WWROA

	

A

	

-95

	

+2

	

-30

	

16 GHz
33-50

	

WM7800

	

a

	

-95

	

±2

	

-30

	

21 GHz
40-60

	

WM78OU

	

J

	

-95	_L2.5

	

-30

	

16 GHz
50-75

	

WM(80V

	

V

	

-95@ 50 GHz

	

_-~3 1	30 050 GHz

	

28 GHz
-90 @ 75 Gliz yp

	

typical	-3 .9 a7~ GH?
60-90

	

WM780~

	

E

	

-95@60 GHz

	

±3"

	

-30Q 60 GHz

	

28 GHz
-85 090 GHz No

	

tynical

	

-40 @ 90 Gilz
75-110

	

WM78OW

	

vV

	

-90@ 75 GHz

	

±3 1	-35@ 75 GHz

	

3D GHz
-80 0 110 GHz typ

	

typical

	

-45 @ 110 GHz
90-140

	

WM78OF

	

F

	

-85@90 GHz

	

+3"	-4U@90 GHz

	

32 GHz
-75 @ 140 GHz typ

	

typical

	

-500 140 GHz
110-170

	

WM7801)

	

D

	

-BO& 110 GHz

	

+3`	-45@110 GI-1z

	

40 GHz
-70 @ 170 GHz typ

	

typical

	

-~5 0 170 GHz
140-220

	

WM78OG

	

G

	

-75@ 140 GHz

	

+3"	-50@140 GHz

	

40 GHz
-65 0220 GHz typ

	

typical

	

-600 220 GHz
220-325

	

WM78OG

	

-65 CO) 220GHz . "	±3"	-60a220 GHz
W/Oot. 1 "	-500325 GHz typ

	

Itypical

	

-700 325 GHz
Equivalent average noise level (using a 2750 Series or 490 Sefies Spectrum Analyzer in I kHz
resolution bandwidth) .
Maximum amt1itude vanation across each wavegu ide mixer band (using a 2750 Series o r 490 Seties
Spectrum Analyzer with peaking con frol optim ized at each fiequency in response to a -30 dBm CWinput
signal to the mixer) .
LO drive ± 10 dEm peaking control optimized.
Overany 5 GHz bandwidth for millimeter wave mixers above 60 GHz.
Value estimated at 325 GRz.
Option I adds a tapered waveguide transition allowing NW780GIWM490C to cover this range.
71 ese low-paz fliters are in L011F ro nnector.

WM780/WM490 SERIES

ORDERING INFORMATION

WM780 WAVEGUIDE MIXERS & SETS
18-26 .5 GHz - Order WM780K

	

$1.575
26 .5-40 G Hz - 0 rd 8 r WIM 78 DA

	

$1,575
33-50 G Hz - 0 rd e r WIM 7800

	

$1,825
40-00 GHz - Order WM78OU

	

$2,170
50-75 OHz - Order WIM730V

	

$2,455
60-90 GHz -Order WIM780E

	

$2,670
75 .110 GHz - Order WM78OW

	

$2,740
90-140 Gflz - Order WM78OF

	

$2,935
110-170 OW - Order WIM ~801)

	

$4,095
140-220 G Hz - 0 rd 0 r WIV 780G

	

$4,190
220-325 G Hz - 0 rd v r WIM 7a0Q
0 pl . 0 1 (ad ds tape re d trans~io n) +$1 .275
18 to 40 G Hz Set - I ncludas
WM780K, WM780A .
Order WM78U2
18 to 50 GHz Sol - Includes
WM780K . WM78DA . WM780U .
Ord or WM7803
26 .5 to 60 GHz Set - I ncludes
WM780A . WM780U-
Ord or WM7506,

	

$3.745
26 .5 to 90 GHz Set - Includes
WM780A, WM780b, WM780E .
Ord or WM7807 .

	

$6,415
26 .5 to 140 6Nz Set - Includes
WIVI7130A . WIM7801J, WM78UEr
WM780F. Order WM7808,

	

$9,350
26 .5 to 220 GHz Set - Includes
WN17BOA, WM780U, WM780E .
WM780F, WM780G .
Order WM7809 .

	

$13,540
33 TO 50 GHz Set - Includes
WM7800, WM78OV.
Order WM78010.

	

$4,290
33 to 110 GH :! Sol - Includes
WM7800, WM78OV, WM780W.order WM7801 1 -	$7,020
33 to 170 GHz Sol - lncludc5
WM7800. WM78OV, WM78OW,
WM780D. Order WM78012 .

	

$11 P115
WM490 WAVEGUIDE MIXERS & SETS

18-26.5 G Hz - 0 rd e r WIM 490K

	

$1,375
261-40 G Hz - 0 rde r WIM 490A

	

$1,375
33-50 0 Hz - 0 rd o r WM4900

	

$1,595
40-60 GHz - Order WM49OU

	

$1 .895
50- 75 G Hz - Ord a r WIN14 90V

	

$2,150
60-90 GHz -Order WM49DE

	

$2,335
75-110 Gliz - Of do r WM49OW

	

$2,395
90-140 OW - Order WIY!4901~

	

$2,570
110-170 GHz - Order WM4900

	

$3,580
140-22 0 G Hz - 0 rde r WM49OG

	

$3.665
220-325 GHz - Order WM490G,
0 pt- 01- (adds ta pe red trans iti on)+$1,325
18 to 40 G Hz gel - Includes
WM490K, WM490A.
Order WM4902

	

R.810
18 to 60 G Hz Sol - Includes
WM4902 plus WIV14901,11 .
Order WM4903

	

$4,740
18 to 90 OH7 Sol -Incitides
WM4903 plu5 WM490E .
Order WM4904

	

$7.075
18 to 140 GHz Set - Includes
WIM 4904 al u s WIM 490
0 rdi-. r WM4905

	

$9,550
WM780 & WM490AC CESSOR I ES

Diplexer Assembly - (required fur
2 750/490 Series) -
Order0l 5-0385-DO

	

$290
Olplexer to Waveguide Mixer
In torc onne cling Ca b Is Asse nribly -
(re q o i red io r 2 75 0/490 So ries)
50-ofinn, SIMA-to-SIVIA.
Order 0 12-0649-00

	

$37
Topeto d Tra ns Ill on - Extends
WM780GAVM49OG frequency
coverage to 220-326 GHz .
Order 119-1728-00

	

$1,855
Case- Ord u r 0 16-0465 -01

	

$30
0)nfact yo ur local sales
representative



OPTICAL CONVERTER
WM780E HARMONIC MIXER

FEATURES/BENEFITS
" Adapts Microwave Spectrum
Analyzers to Measure Optical
Components and Systems

" 0. C. to 65 GNz (- 3dθ),
15 GΓfτ (- 25dθ)

" 35 m Vinto 500 per 1 mWα1
OpticalPowe r

" Ultra Low Noise

APPLICATIONS
" Measure R.F. Spectral
Content ofAnalog or ifthal
Optical Communications
systems

" Analyze Laser Intensity
Noise
Seepage 377 formore
information

~- α
r6.-.

The SΑ-42 Optical Converter

SA-42
OPTICAL CONVERTER

ΟΩΟ - 17OOnm

8070011

W"9'iλlfi'71=5

ίΆλ . .. .



. I ._~ . ....J

TR 503 2racking Generatur

TR 503
Tracking Generator

The TP 503 works with all 2750 and 490 Series
spectrum analyzers to provide con stant level, calibrated
RF sources for swept frequency tests to 1 .8 GHz_ The
tracking generator is a two-wide unit compatible with the
TIM 500 an d TM 5000 Mod u I a r I nstrument Se r ies .

The low residual FM of these systems enhances
narrow bandwidth frequency response measurements .

When used as a CW signal source with the analyzer in a
manual mode, these systerns have excellent frequency
stability .

The tracking generator sweep rates are controlled with
the spectilurn analyzer, and the output level is cuntiolled
from the tracking generator . The output frequency of the
tracking generator is the. same as the frequency of the
analyzer at any instant of the sweep-

The TR 503 Aux PF Output may be used to drive a
fr8ql_leI1CY counter package, such as the recommended
DIP 501, DC 509 Option 01 . Frequencies up to 1 .5 GHz
may be measured accurately in the presunw of high level
adjacent signals to the sensitivity limits of the analyzer .

CHARACTERISTICS
TR 5031AII 490 and 2750 Series
Frequency Range - 100 <H 7 1 - 8 GHz
OutputLevel- (Max) 0 dBm ± 0 .5 dB
Range - 0 to 59 dB

I
n 10 dI3 and I JB steps

Flatness - With in +2.25 dB Max f rom 100 kHz
to 1 -8 GHz (Typically ±1 .5 dB)
Dynamic Range - > I 10 dB
Residual FM -50 Hz p-p
Output Impedance - 50 Q Nom i na 1, VSWR 2A
or less to 1 .8 GHz
Auxiliary Output- 0 - 1 V RMS i n to 50a I oad
7 dBm minimurn
Spurious Output- Harmonic 20dBc
Nanharmonic 40 dBc

---------- -

	

. . . .

2710 Spectrum Analyzer and the 1405 TV Sidpband Adapter

1405
TV Sideband Adapter

To analyze the sideband response ul a television
transmitter, the 1405 Sideband Adapter is recommended
for use in tandem with the Tektronix 2710, 2750 Series
and 490 Series spectrum analyzers. It generates a
composite video signal, which Is applied as modulation
to a television transmitter The output is displayed on the
spectrum analyzer and appears as a response curve, to
within ±0.2 dB . of the transmitter being tested .

The 1405/Spectrurn Analyzer combination will display
frequency response characteristics of RF and IF circuits

TIMCKING GENERATOR
TVSIDEBAND ADAPTER

for transmitters with frequencies to 1 GHz_ Video circuits
can also he analyzed .

Correct frequencies at the TV Channel marks an the
dial readout fnr 2750 and 490 Series spectrum analyzers
are provided with Option 02, and for the 2710 Spectrum
Analyzer with Option 03 .

Request Tek Brochure 26W-4787-1 for complete
specifications or call your local sales engineer for
additional information .

TR 503
Tracking Generator
" Swept Measurements to
11 GHZ

" Enhances Dynamic Range to
Better Than 110 dB

" very Stable-Useful as a CW
signal Source

*Auxiliary, ConstantLevel
output Provides for
Frequeeny Counter
Measurement Even of
Signals at the Noise Floor

TR 503 Tracking Generator

	

$7.080
lncludes~ Two 50 UGOV cables
(012 -0649-00), N male to RNC
female adapter (103-0045-00) -
retainer plug-in (343-0604-00i :
3 mrn ma le to 9NC female adapter
(015-1018-00) ; instruction
inanual (070-3526-00)-

OPTI0NALACCESSORI ES
TM 503A Power Module

	

$395
TM 504 Power Module

	

$495
Blank Panel -Order 016-0195 -U3

	

$35

1405
TV Sideband Adapter
a Facilities In-Sorvica Testing

jot Transmitter
-P Measure Transmitter Freq-
uency Response to ± 02 dB

* Video Circuits Can he Swept
* For In-Service Testing, Use
ofExternal Blanking Allows
Either Full Field or Single
Line Operation

*CheckAural FM Deviation,
with Built-in fiessel Null
Technique

&Flexible Marker System Will
Accept Standard Crystals

ORDERING INFORMATION
1405 TV Sideband Adapter
b25/60 Markers

	

$5jeo
locludeG : Instruction manual
(070-2078-00)

OPTIONS
Opt. 01 -TV Sidebarid Adapter
(625150 Markers)

	

*$200
0pt- 02 - DiaI Readout for 490/
2750 Series Spectrurn Analyzers

	

NC
0p1 . 03 - Dial Read out fo r Li se
with 2710 S pectr urn Analyze r

	

NC

INTERNATI0NALPOWFR PtUG 0PTI0NS
Opt, Al -A5 - Available NC
See page 488 fo r descri ptio n .

FLACKM0UNIT CONVERS 10N KIT
Standard 19-Inch Rack-
0rdQF 016-0489-00

	

$590



SPECTRUMANALYZER SYSTEMS

49οΡ/275οΡ
SPECTR UM ANALYZER
" 10 kHz to 21 Gliτ Frequency
Coverage in Coax, to
325 GΗτ Using Tektronix
Wavegυide Mixers

" Built-in Frequency Counter
with High Accuracy and
Resolution

" "Smart" Markers for Faster,
More Accurate
Measurements

" Nonvolatile Memory to Save
Front Panel Settings and
CRΤ Dlsplays
Fully Programmable Over
the IEEE-488 Bus

SOFTWARE
" Menii-Driyan Operation for
Easy Access to Test Routines

" Exclusive Swept Frequency
Response Measurements

"Α Wide Variety of Measure-
ment and Utility Routines

" Colo r-Αηπο tαΓed Displays
"StarelRecall Wavelorms and
Test Results to Disk

PEP 301
CONTROLLER
" 16 MHz Intel 80386 32-hiΓ
microprocessor

0late180387ΜαΓh Coprocessor
"2Mhyfe Zero-wait-State
RAM an Board, Expandable
to 16 Mbyfe

" 40Mbyte Hard DiskDrive
(28ms access time)

" Reαl-Time ClocklCalendar
" 5 114 inch ND (1.2 Mh)
Floppy Disk Drive

" 5 114 inch 360 kb Floppy
DiskDrive

,&MS-DOS, OW-BASIC and
GURU It Software

" GURU 11Hardware Package
(GΡΙΒ Interface and Cab le)

" High-Resolution Graphics
Card: CGA, ΕGΑ , 640χ480,
800χ600modes

" 14-inch High-Resolution,
Mυlti-Sync Color Display
Monitor

" 101-Key, Detachable
Keyboard with 10-ft Coil
cable

"2 Asynchronous RS-232
Serial Parts

" 1 Centronics-Compatible
Parallel Port
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The Tektronix 2756Ρ Option 33 system is designedfur δ eκrhtop

	

ATE applications.

AUTOMATE YOUR MEASUREMENTS

	

490Ρ/275ΟΡ/CΟΜΡΑΟ PC
WITH ΤΕΚ SPECTRUM ANALYZER

	

SPECTRUM ANALYZER SYSTEMSSYSTEMS

	

Α c hoice of p or table o r desk top Compaq PCs is
Tektronix S pect rum Analyzer Pac kages a re config ured

	

available :
aro u nd th e Te k PEP 301 Contr oller s or Compaq p e r sonal

	

COMPAQ PORTABLE 11, MO DEL 4 (OPT. 24)com puters an d Te kt r onix' labo ratory- qu ality p rogram -

	

The Compaq Porta b le ΙΙ , Mod el 4 wit h t he powerfu lmab le spectrum analyzers . Coupling the PC to the
analyzer via th e IEEE-488 bus lets yo u fa ke ad v antage of

	

80286 processor and designed-In flexibility Is t he
t he PC's ca pability, as ωel Ι as t h e powe r and ve r sati l ity of

	

stan d ar d in po rtable p e rsonal comp u ting . It includes
Tekt ronix S p ect r um Analyzers, Te ktr onix Spect rum

	

640 kb of RAM, α 20 Mb har d d is k dr ive, α 360 kb flop py
Analysis Software (ΤekSΡΑΝS) provides ap plications and

	

d isk d rive, an Internal d isplay ni οπέt οr , and bath se r ial
utility ro u tines that a re selected th ro u g h easy, menu-

	

and pa rallel interfaces .
dr iven o pe r ation .

	

DESKPRO 286E, MODEL 1 (OPT . 25)Te k tronix S pectrum Analyzer Pac kages a re tur n key

	

The Des kpr o 285E, Mo d el 1 has an 80286 processo rsystems that get yo ur ap p l ication running with α

	

running at 12 MHz .

	

It contains both 1 .2 Mb and 360 kbminimum of effort .
To orde r one of t h ese systems, use t he ma d e! number

	

floppy di sk d rives . It also incl u des 1 Mb of RAM , α VGA
and desi r e d op tions of t he p rog r ammable s pect rum

	

color d isplay, p lus serial and pa rallel Interfaces .
analyzer, plus one of t h e following pack age options .

	

DΕ5ΚΡRΟ 286E, MOD EL 20 ( ΟΡΤ.2Β )Opt . 23 is intende d fa r use r s who al read y have α PC-

	

The Deskp ro 286E, M od el 20 . is co n figure d th e samecom p atible computer. O p t. 24 th ro u g h Opt . 28 are

	

as the Des k pro 286E, Model 1, but a dds α 20 Mb har dt ur n k ey system s designed fo r R&D, manu fact ur ing test,

	

disk d r ive.and gene ral RF a utomate d testing . Opt . 29 add s α
graphics-compatible p r inte r [ ο eac h of t h ese systems .

	

5LΤ/28δ , MODEL 20 (OPT . 27)Each of th e Comp a q PC systems incl u des DOS,

	

This Compaq Laptop Compu te r feat ures an 6OC286GRASP softwa re, and α GP I B interface installe d in it . Α

	

processo r running at 12 MHz . Ι [ has α built-in VGAG ΡΙΒ cable is also incl uded .

	

backlit display, α 20 Mb h a rd d r ive, α 3 .5" 1 .44MbEach of t h ese comp ute r optio ns is config ure d and

	

diskette dr ive, 640 kb o f RAM, plus se r ial and pa rallelc h ec ked out pr ior to shipment.Thus, t h e custom er

	

interfaces . Th e C αrπρα q Des kto p Εχpans ίοπ E ase is alsoreceives α tu rn k ey system an d will enco u nte r minim al

	

included .effo r t in config ur ing and running the system .
0 ξSKPR0 38fi5 (OPT. 28)

T h e Desk p ro 38fi5, Mod el 20, feat u res th e s p eed and
processing powe r of Intel's 80386SX processo r run ni n g
at 16 MHz . It also incl ud es 1 .2 Mb and 360 kb flopp y
d is k d r i v es, α 20 Mb har d disk d rive, 1 Mb RAM , α VGA
color d isplay, an d b ath se r ial and p arallel i n terfaces .



49OP/275OP/PEP 301 SPECTRUM
ANALYZER SYSTEMS

Tektronix Programmable Spectrum Analyzers are
now available with the Tektronix PEP 301 Systems
~olrtroller and TakSPANS software . The PEP 301 is a
high-perfoirmance, MS-DOS compatible computer
based on the Intel 80386/80387 .

The PEP 301 provided with these systems is
configured the same as a standard PEP 301, except that
a second floppy disk drive (360 Kb) has been added .
Also, in lieu of the nDrmai on-site installation provided
by Tektronix, each of the computer options is
configured and checked out prior to shipment .

The PEP 301 is compatible with the IBM PC/AT, but
typically runs programs three to four times faster .

2782 SPECTRUM ANALYZER
SYSTEMS

Tektronix offers turnkey spectrum analysis systems
based on the NEW 2782 Spectrum Analyzer, a Compaq
or Tektronix computw/controler, and 2782 Utility
Software. These options have been set up as a
convenience for users who want to automate their
spectrum analysis measurements at a resonable cost .

In addition to the computei-based options, there is
an option [or adding a GPIB interface with the 2782
Utility Software, plus an option to add a prifiter . (The
printer option is intended only as a peripheral to the
computer olptions~ the 2782 does not currently support
direct output to a printer .)

Th e Tektro nix 494AP OPtion 24 system is ideal fo r portable data iogying applications.

In add iti on to the systems described on these pages,
Tektronix can configure custom systems to meet your
particular needs (e .g ., systems built around other
controllers such as the Tek 2402) . Tektronix can also
provide Technical Assistance Services for users requiring
custom programming or applications assistance . Contact
your Tektronix sales engineer for details,

SPECTRUMANALYZER SMIEM,)

2782
SPECTRUM ANALYZER
" log Hz to 33 GHz Coaxial
Frequency Range, to 325 G&
with External Mixers

"Full-rango Sweep from 0 HZ
to 33 GHz
log dB Display Dynamic
Range
intelligent Markers and
Signal Processing
Built-in Automotion
Hi ,

	

"!f;of, r, clor

ORDERING INFORMATION

49OP/2750P SYSTEMS
When ordering, rise the model number
arid des I red opti ons. of t h a 490P or
27 5 OR so rie s p rogram mable spe cl rum
analyzer plus o Re of the fo I lowing
package opt Ion s .

	

Refe r to th e text for
descript ions of the varlDUS CCMPaq
models .

OPTIONS
0p1. 23 -GRASP Softwa re
(526RFOO) . PCZA" . GPIB cable 41,530
0 Pt. 24 -GRAS P, PC2A" . G I'lB
cable. Compaq Portable 11,
Model 4

	

+$51150
OpL 25 - GRASP, PC2A -	G PI8
cable. Compaq Deskpro, 286E,
Model 1

	

44,825
0pt . 26 - GRAS P, PC2A". GP1 B
cable~ Cc nn paq Deskpro 2 86E .
Model 20

	

+$5,325
Opt . 27 - GRAS P, PC2A- 1 , G PI B
cable, Compaq SILTN6, Model
20. DQsktoP Expansion Base

	

+$7,550
Opt. 28-GRASP, PCZA" . GPIB
cable, Compaq Deskpro 3865 .
Model 20

	

+$5.925
UPI. 29 - Epson FX-850 printer
and parallel interface cable

	

+$558
Naffonal instruments FC2,4
(GPIB) interface Card.

Opt, 32 - PEP 301 Controller

	

+$8.190
Opt. 33 - PE P 301 Gontro I lu r
with GRASP software
(S26RPDO Opt- 1A)

	

+$8.550
Opt . 34 - RE P 3 01 Cc ntrolle r
with EMI software (S26EMOO)
Note,- Options 24 -29 and 32-34
may have limitod distribution due
to export controls. Contact your
iocal Tektronix gales representative
for mong information.

2762 SYSTEMS
When ordering, specify the 2782
Spectrum Analyzer plos. one ofthe
following package options :
Opt. 20 -2782 Utility Software
(S26UTOO)r S3FG120 GPIB Inter-
face Package (includes National
PC2A I nte rtace Ca rd), GPI B
QaIbIV

	

41,530
Opt, 21 - CDmpaq Portable 11,
Model 4 Computer, 2782 Utility
PG 228, PG 229 Software .
S3FG120 GPIB Interface
Paokage, GPIB cable

	

+$5,650
Opt. 25 - PEP 301 Systems
Controller . 2782 Utility Software 49,065
Opt. 29 -Epson fX-850 Printer

	

4550
contarf your lacalsal8s
representative

229



"U" SPECTRUMANALYZER SOFTWARE PACKAGES

General RF
Applications -
(GRASP)
0 Performs Automated
Spectrum Analysis on Choice
of Popular Controllers

IPApplications Routines Are
Selected Through Easy,
Menu-Driven operation

" Supports Tek PEP301 and
PC-Compatible Computers

"
Supports

HP Series 209
controllers

" Supports Tak 4041 Controller
and Maltiple-SitalRemote.
Site Monitoring of RF
Equipment

2782/PC
UTILITY SOFTWARE
0 Performs Automated
Spectrum Analysis on PC-
Compatible Controllers

@Applications Routines are
Selected Through Pop-up
Menus
Provides Data Logging to
Color Copier, Printer, or
Magnetic Media .

Remote Site
Monitoring (RSM)
Control Taktronix
Instrumentation from
Anywhere in the World

IP Monitor RF Signals at One or
More Remote Installations

*Immediate Call-back
Warning ofFailure
Conditions

,PApplications Routines Are
Selected 7hrough Pop-up
Menu Structure

EMI
SOFTWARE
" Cost-Effactive Approach to
Automated EMI Testing

" RunsonIBMorCompatible PC
&Easy, Menti-Drivon Operation
,'Prequafification Testing for
FCC/VDE. MIL-STO-46181462
CE03andRE02. Test
Categories Include: FCCIVDE
Electric Field Radiated, VDE
Magnetic Field Radiated,
FCCIVDE Conducted, VDE
Absorbing Clamp, RE02
Radiated (MIL-STO-46101
462), CE03 Conducted (MIL-
STO-46181462)
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MEASUREMENTS

	

FILTER TESTS

	

SIGNAL SEARCH
Harmopio Distortion

	

Band-pass Filter

	

Fast Search
Amplitude Modulation

	

Low-pass Filter

	

Precise Search
Signal-to-Nose

	

High-pass Filter

	

Spur Search
Frequency Response

	

Autornatic Identify
Cursors

UTILITIES
WAVEFORM OPERATIONS

	

Talk/lislen (Command)
Acquire AVIew Wayeform

	

Sensitivity Test
Acquire BView Wavefono

	

Rmlutlon Filters Test
Send to instrument

	

Calibration Assistance
Store on Disk

	

Select InstrumentLoad trom Disk

	

Select Disk
Graph Waveform
Overlay Waveform
Redraw Wavefofm
Normalize WavEform

ne GRASPmain menu lists all submenus and their routinps.

GENERAL RF APPLICATIONS

	

Thi s software paukag e offe rs. ap p I
I
cati o ns/ut i I ity

SOFTWARE PACKAGE

	

rout i nes t hat are se I ected t h roug h pop- u p menu
opefat ion . Eve n a no n -tech n ica [ ope rato r h as i mmed lateGRASP

	

access to operations such as waveforrn graphing,Tek : s GRASP (General RIF App I ications Software

	

waveform sto rage and f ecal 1, an cl p ef f o fm i n g a f ast orPackage) is the first in a family of spectrum analyzer

	

precise signal search over a selected frequency band . Asoftwa re, pa cka g es ca I I ed Te IkS PANS . GRASP i s des
I
g ned

	

Talkil-isten routine is also included for explicitly settingto cap
I
tal ize on the p owe r of Tek's 490F and 2750P

	

or querying any front panal function .Series Spectrum Analyzers and a choice of controllers

	

At12782 tests are based a n user-def
I
ne d delau Its . T h asuch as Tek's PEP 301/303 .

	

results of the tests can then be displayed on screen, orThis highly versatile software package offers many

	

stored to disk for later fecail . Graphics drivers areapp I cations/atility routines that are selected through

	

included for both CGA (Color Graphics Adaptor) and EGAeasy, menti-drIven operation . Even a non-technical

	

(Enhanced Graphics Adaptor) displays . Graph colors areoperator has immediate access to operations such as

	

user-sciRctable-swept-ffequency measurements, waveform storage and
recall, and perto(ming signal analysis, Including meas-
urements of harmonic distortion and signal-to-noise

	

REMOTE SITE MONITORINGratio .

	

pr,

	

PC SOFTWAREFrom GRAS

	

rnain rpenu, a user selects among any
of the submerus for Measucements, Filter Tests, Signal

	

RSM
Search routines, Waveform Operations, and Utilities.

	

RSM (Remote SRe Mon [tori n g) s offware, part of the
Selections are made by pressing the appropriate function

	

TelkSPANS family of spectrum analysis sorfilware,
key shown on-screen-

	

simplifies the control and data analysis of instruments at
Prompts guide the user through each measurement

	

remote sites or I n hostj I e envi ro nments . RSM rne r ges t he
task . Far example, users can utilize a Cursors routine

	

power wid precision of Telk's 490P and 2750P Series
which displays the instrument crt on their terminal

	

Spectrum Analyzers with the economy of PC-based
screen- It calculates and displays both the absolute

	

cootr ol I e rs to provi d e cost eff ect
I
ve, re mote- s i te

amplitude and frequency of one or two marked signals,

	

monitoring and control-
p I us the re I ati ve (d e ta) amp I itu de and I req U BnGY

	

RSM provides the ability to connect, via telephone, a
d

I
ff e rence betwee n the two marke rs.

	

pair of PCs- The remote-site PC is cumnected to the
Complete source code is provided, thereby simplifying

	

remote Tek 490P or 2750P Series Spectrum Analyzer,
t h e task of

I
oteg rati ri g u ser-w r itlen rout ~ n es 1 n to GRASP .

	

and perhaps to other Tek programmable instruments, via
the IEEE 488 interface . This remote PC includes either the
Tek GURU interface or the National Instruments PC2 or

2782/PC UTILITY SOFTWARE

	

PC2A card .
Tek's 27OPC Uti I ity Software is designed to

cap i ta I iza o n the power a I the Te ktro n i x 2782 Spectrunn
Analyzer and PC-compatible control lefs such as the
Tektronix PEP 301/303 .



SPECTRUMANALYZER SOFTWARE PACK4GES LM"

MON17OR

	

WAVEFORM OPERATIONS

	

UTILITIES
Enter Parameters

	

ACclui(e AView Waveform

	

Talk/listen (Command)
Take a Measurement

	

Acquire BViow Waveforrn

	

Sensilivity Test
Report Errors

	

Send to ins1rument

	

ResolLJtir)fl Filters Test

Hang-Up/Monior

	

Store on Disk

	

Calibration AssistKrp.
Immediate Call Back

	

Load from Disk

	

Select Instrunrenl :
Show Parameters

	

Graph Wayeform

	

Select Di3k

Acquire Mode . Norm

	

User Prfjc , ~_ -

MEASUREMENTS

	

SIGNAL SEARCH
Harmonic DistortiDn

	

Fast Scorch
Amplitude Modulation

	

Precise Searcl-

Signal-to-Now

	

Spur Search

RSM Provides a variety ofroutin esforsigna I monitoring and interactive te-sting.

The host-site PC is located at a convenient location
such as an off ice or lab- At the host site, the user has
complete control over the operations of the rerinute-sile
PC, and all screen displays seen are identical to those
currently appearing at the remote site, including full
color .

From FISM's main menu . a user selects any of the
submenus for Monitor, Waveform Operations, Utilities,
Measurements, and Signal Search . Each of these
submen u s an d t he i nduded rout i nes are accessed
th r Gugn a p a p- u p menu structu fe .

The Monitor menu contains several routines that
control the operation of the. Independent Automated
Signal Man itoring mode . RSMI continually checks the
R F i n p u t s i g nal s to the rem ole spectrum anal yze r and
campares the nn to a user-d ei i ned f requen cy/arn p I i t u d e
tolerance window- The user can define all monitoring
pa ra meters, ver i N pass/fai I c on d i ti ons of t h a c u fire nt
setup, initiate monitoring, and report all current and
logged errors .
The Monitor menu includes a Hang-Up/Monitor

routine which terminates any existing phone connection
betweef-i th e h ost and rem ate s ites and i n i t Wes th e si gnal
monitoring routine as specified . If the signal drops out of
the previ ousl y def i ned amp I Itu be/freq u a ncy w i n dow, a n
automatic telephone call is placed to the host site to alert
the operator to the error condition .

The Waveforrin Operations menu provides several
routines, such as acquiring and graphing one or more
signals, storing and loading waveforms to disk, and
sending waveforrins back to the analyzer for display-

The Utilities menu includes a Talk/Listen routine that
se n d s cammand s an d q u ef i e s to the spectrum analyze r or
other Tek i nstr uments at the rem ole si le . Th i s me n u a I s o
allows inclusion of a user-wriften program to perform
tasks su c h as au to mated s i g nal su rve i I [a n cc of a set of
communication channels .

T h e Meas u re rrients a nd S i j n a I Sea rch rn enus p rovi de
a variety of routines for performing tasks such as
measuring harmonic distortion and amplitude modula-
tion, as well as performing a precise signal search over a
specified frequency range .

For maximum flexibility, the RSM system is offered in

two packagesi a host-site module and a remote-site
module . At least one of each module is required to
comprisp a war king remote monitoring system- Both
modules are provided with source code .

EMISOFTWARE
Tek's EMI Prequalification Sottware provides a low-

cost, time-saving approach to EMI conducted and
radiated emissions testing using Tek's 490P and 2750P
Series Spectfum Analyzers . It is picticu larly useful to
design engineers who require a compact system for
measu ri ng and documenti ng EMI levels duf i ng thevarious design stages .
When used with a lak 490P or 27SUP programmable

spectrurn analy7er and an IBM or compatible PC
(c q u 1 p p ed wi th a Nati onal I nstrumen ts PG2A I E 11-488
interface card), this software enables a cost-effective
approach for integrated EMI testing . This highly versatile
software p ac kage i n c I ud es test r ou t i nes f of FCC Part 1 5J
(A & B), VOE 08 71 (A & 6), a nd M I L-ST D - 4616/462
RE02 an d GE03 . R outi ii es are accessed th ro uqh easy,
menu-dr i ve n o per at 1 on . F or each class of test, rout i n es
are provided for acquiring data, graphing results
(semilog plot with selected limits superimposed) and
creating printouts of frequencies approaching of

exceeding limits . Capability is also included for updating
and displaying antenna factors .

ORDERING INFORMATION
VVIhon ordering the GRASP package,
specify ths Oolce of media from Vie
options list below:

S25RFOO GRASP Software
Package

	

$875
includes : Software (see choice of
media under Gptjons~, license
agrQement, and users manual .
S26UTDO 2782 Utility Sottware
includes : Softwarc op DS/DD
diskettes, license agreement .
and user's manual .
826RMOO RSM Host-Site
module

	

$300
S26RMOI REM Remote-Site
module

	

$750
Includes : Software on DEW
diskoftes . licensa agreement . and
user's manual-
S25EMOO EMI Prequalgication
Software

	

$1,475
includes : Software on CS/01)
diskettes, licAnse agreement,
and user's manual-

OPTIONS
8258FOO Software
Opt. 01 - TEK `~P30111BM AT
higb-density disk

	

Nc
Opt. IA -IBM PC do ublu-censity
60

	

Nc
Opt. 02 -HP 200 Series 5 1/4'
double-donso disk

	

NC
Opt ?A - HP 200 Series 3 112'
microdisk

	

NC
Opt. 03 -To k 4041 DC-100 Ta pe

	

NC
Opt- 10 -GP16 interface for PC

	

4495

S26UTDO Software
Opt, 9 - Source Code
Opt, 10 - GPIB interface fur PC

S26RMOI Software
Opt. 10 - GPI B i nterface for PC

	

4495
S26EMOD Software
Opt~ 09 -Source Code

	

411,1300
Opt. 10 -GPIR Interface for PC

	

+$425
contaetyour Incal sales
representative.
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WI LηCONOMYPORTABLE SPECTRUMANALYZER

υιιίε rii N;

π High Confidence in
Frequency Measurements

" Easily See Weak Signals
" Ease of Use Enhanced by
Automated Calibration
(Normalization), Dedicated
Function Keys,
Microprocessor Contro l,
ΡυshάαfοπMeasurements

" Short Waiting TimeBefore
Making Measurements

"Nigh Portability
+ Enhanced Measurement
Comparisons

" Measurement Convenience
withFull MarkerlVeltα
Marker Capability

* See Modulation-Related
Phenomena and Low Level
Beats

FEATURES
" 10 kHz to 1800 MHz
Frequency Range

" 1χ 10 -5 or Optional 5χ 10-7
FrequencyAccuracy

" Ι HzFrequency Resolution at
Wide SpanIDiv Using
Optional Infernal Frequency
Counter

" Up to -127 dBm Sensitivity,
or -139 dom Sensitivity
Using Built-in Pmamp

"9.5 Kg (21 lb.) Weight,
Compact Size

+ Fast Warmup, High Stability
" Fall Display Area Usable
With 80 dB Display Dynamic
Range

" Four-Trace Digital Storage
"Dίrecl-Heading 50 ohm and
75 ohm Operation Modes

" TrueAnalog Display
" Signal identification and

Ουαlίtαtίνe Analysis with
Aural and Optional Video
Demod

CHARACTERISTICS
The following sp ecifέ cat ίons and feat ures apply afte r α

15-minute warmup p eriod unless otherwise noted,
FREQUENCY RELAT ED
FrequencyRange -10 kHz to 1800 ΜHz .
Center Frequency Accuracy -1 χ1 tr~ ±5 kHz ;
Option 01 : 5χ 10-'±700 Hz .
FrequencyCounter Accuracy (Opt. 02) -
1χ10 -5 ±10 Hz, 0°C to 50OC ; 3 (10-6 ) ±10 Hz/year ;
Op t. 01 : 5χ10-'±10 Hz, 0°C to 50°C, at 2χ104
±10 Hz/yea r -
ΒΟt Μαιώ@r Frequency ACCuracy - CF Acc uracy
p lus 3% of span .
FrequencyCounter Readout Resolution
(Opt. 02) -1 Hz.
TypicalLong-Term Drift-10 ppm/y r;
Opt . 01 . 2 ppm/yr .
Short- TomDrift-20

	

kHz maximum d rift between
correction cycles. Typical sho rt-te rm d r ift between
correct ίon cycles is with in 5 kHz . Opt . 01 : 5 400 Hz
maximum drift between co r rection cycles-
ResidualFM -±2 kHz ρ-ρ120 μmc ; Opt . 01
±100 Hz ρ-ρ120 lusec at sραπ/d ίν :~ 20 kΗτ/ d iv ; ±2 kHz
β-p/20 μsec at s pan / d iv > 20 kHz/div .
RΟW1α#iαη Bandwidth - (- δ 6Β) 5 MHz, 300 kHz,
30 kHz, 3 kHz ; Op tion 01 : add 300 Hz .
Resolution Bandwidth Shape Factor - ε 7:1
Noise Sidebands->-70 d8c at 30χRΒΥV (Resα1 υ t ίοπ
Bandwidth) .
Video Frlter- Approx . 11100 (Auto) of RRW. Manual
Selection : 3 Hz to 300 kHz in 1-3 sequence .
Freq. SMMDίv Range-180 ΜΗτ to 10 kHz; Opt . 01 :
add 1,2,5 kHz/div . Selected in 1,2,5 sequence or 2
significant digits via menu . Max span, zero span keys .
Span Accuracy -±3% measu red over the cente r eight
d ivisions .

AMPLITUDE RELAT ED
Flatness -±1 .5 dB meas u red wit h 10 dB RF attenu -
ation (preamp off),
Vertical Display Modes -10, 5, 1 d8/d iv, L inea r ,

Measurement NOW - -129 (ρ reamp on) to
+20 d8m ; Op tion 01 : -139 (preamp on) to +20 dBm-
DisplαyDy~ Range -80 d8 max.
Reference Level Range - LOG Mode: -70 to
+ 20 dBm (-23 to + 67 dBmV), L INEAR Mode: 8.8 μVld iv
lo 280 mVld ίv.
Reference Level Steps - LOG Mode' 1 dB o r 10 dB .
LΙΝΕΑβ Mode : 1, 2,5 sequence . 10 μ&/d έν to 280 mVldiv,
Mixer Input Level - Αutomatί caliy cant r αί led by
Instrument for on-screen signals . L evel selectable
between -20 # α -50 dBm.
Display AmplitudeAccuracy -10 dBldiv : t 1 .0 dB/
10 dΒ to max. cum- e rror of t2 dS ove r 80 dB range-
5 dB/div: ±1,0 dB/ 5 dB to max. cum. error of ±2.0 dB
over 40 dB range-1 dBld iv :1 dB max . e rror over 8 dB
range . L INEAR Mode . ±5% of full scale,
RFΑttenuation Range-0 - 50 d B, 2 dB steps.
Maximum Sensitivity- -117 dBm at 3 kHz RBW.
129 dBm at 3 kHz RBWwlp reamp . Op t, 01 : -127 dBm

at 300 Hz RBW, -139 at 300 Hz RΒW ω/p reamp-

SPURIOUS RESPONSE(WITH PREAMP OFF)
Residual Spurious Response - :1-100 d8m
referenced to in pu t of 1st mixer.
3rd Order fMDistortion - ε-70 d8c, f rom any two
on-screen signals with in any frequency span at-20 dBm
inpu t level, 10 dB attenuation-
2nd Harmonic Distartion -? - 66 dBc with
- 30 dBm input an d 0 dB attenu atio n .

INPUT RELATED
L0 Σmisηαη- !5-70 dBmwith 0 8Β RF attenuation.
RFInput -Typ e Ν connector, 50Ω
VSWR with 10 dB or more RFattenuation -
1 .5 :1 max.
Maximum Safe Input-+20 dBm (0,1 W) cαη tίηυαυs
p ea k with 0 dB RF attenuation ; 100 V do (initially app lied
with fu ll attenuation) .
Ι dBConιlpression Point-?-15 dBm w ith 0 dB RF
attenuation .

SWEEP RELATED
Sweep Timoes -1 μsec to 2 sec/d έν in 1,2,5 seq .
[7 decade range]; AUTO SWEEP mode; MANUAL SWEEP
select .
Sweep Time Accuracy-±10% over the cente r 8
d ivisions .
Trigger- F ree run, inte rnal, external, l ine, TV field , TV
Iiee, sίπ gΙα swee p ,

	

manual scan,
Trigger Amplitude -1nte rnα 1 : 0ne d ίνί3ίοη o r more of
signal . External :1 .0 V peak , mi nimum ; DC coupled
(15 Ητ Ια 1 MHz) .

OTHER INPLITS/OUTPUTS
Σirternal Trigger- ΒΝC co ηnector,10 kf Σ
ί mpedance, DC co up led 0. 10 minimum pu lse widt h .
35 V max.



ECONOMYPORTABLE SPECTRUMANALYZER WE

Eirtermari Video Input- DC co u p I ed, 0-100 k Hz,

	

Internal Freq. Counter (signal counter) -Opt. 02.
0-1 .6 V (200 mV/div) signal input tor vortiual deflection

	

Internal Preamplifier - P rea in p may be switc hed
of CRT beam .

	

in/out of ci[cuit (degrades flatness below 10 MHzand
Sweep Sate Out - TTL level signal that is HI while

	

above 600 MHz, provides approx . 12 dB sensitivity
CRT beam sweeps .

	

improvement) with zeio RF attefluation .

Sweep Output- +1 .3 to -1 .3 V, negative going ramp,

	

Alternate
Reference Level Units - dBrTi, dBmV,

proportional to the horizontal sweep . Source impedance

	

dBV, dBm, dbo, dBpV/rn .
!~50 u, load impedance L>1 0 Q_

	

Usvr-dufluablir Power-on Status - I n st r u me n t
Video OfitpUt-0 to 41,6 V Of Vi d80 SI g 118 1, p ropo r-

	

powers up to user-definable state or supp I ied default
tional to vertical display amplitude . 0 V is top of screen .

	

settings .
1 k u impedance,

	

Constant Rate Tuning - Same on-s cfee n tu n i
rig

ENVIRONMENTAL

	

sensitivity regardless of span/div selection-

Temperature - Ciperat I n g : 0 O G to +5W C (M I L-T

	

Center Measure - S i g na I nearest C F (tic ni a ny sc ree n

28800C) . Nonoperating : -550C to +75 , C .

	

location) is conte[ed with frequency and peak amplitude

Humidity - No inoperat i n g : Fi ve cyces (120 hou rs) per

	

autoTrat i ca I I y read out (inot a marke r mode) . Th a cen to r ed

MIL-T-28800C, class 5 .

	

signal w i I I be cou nted if the Opt - 02 Fireq u ency Gou rite r i s

Vibration - Meets MIL-T-28800C Method 514

	

installed .

P roce d u re X (mod ifi ed)

	

Signal Track - Drifting signal is kept at display center
with correct frequency and peak amplitude displayed .

Shock - Operating and Nonoperating .- Three guillotine-

	

Graduate Illumination - Ccn tfast e n h ancemen I fo r
type shocks of 30 g, one-halt sine, 11 rills duration each

	

CRT photography .
d i rection along ead i major axis ; 100 01 10 511OCINS . jrAn franloc 1nfArFAP& - Ont 09 W i I I SU nport EnSGn
Radiated andConducted Emissions - Meets FCC
PaO 15 . sub-paq J, class A and VDE 0871, class B .

	

FX Series Pf i liters arid Gompati bles and Tek HC100

Radiated and Conducted Susceptibility - Meets

	

Printer/Plotter .

Part 7 MIL-STD 461 13~

	

Rackmomot Option -Opt. 30, C o nvefts u n it to a ir ack
mounted installa[ ion . Five-inch rack height, 19-inch rack

GENERAL CHARACTERISTICS

	

width .

Poww Requirements - 90 W MAX (1 . 2 A) at 115 V,

	

Portable-to-flack AdWtff - 0pt . 34 . P r o v i de s
60 Hz . Operates 48 Hz to 440 Hz . 90 to 250 V ac, Battery

	

raGkmounting of instrument in standard enclosure with
power option available .

	

hand1c . Offers immediate instrument portability when

Weight-9 .5 kg (< 21 1b .) nominal for basic configu ration,

	

needed . Seven- inch rack height, 1 9-inch rack width .

Dimensions (H, W, 9) with feet, handle and trunt

	

AMIFMDetectors - B . i i I t- i n am p 11 fi or, speaker and

panelcover-13 7 x361 x445 rnm (5 .4xl 4,2x 17 .5 i nches) .

	

headphone jack for aural demodulation .
Video Monitor Mode - Opt, 10- Allows direct viewing

OTHER CAPABILITIES

	

of television picture on analyzer screen . Functions in
Markers - S i rig I e m ar ke r/de Ita rn arkeir s . n ext r 1 g ht, next

	

NTSC, PAL and SE0AM systems . I nc I u de s se lectab I e
left peaks, next lower . next higher peaks : (highest) peak

	

horizontal line trigger .
t i n d : marke r to C F ; se I ec It sta rt/stop I req uen c les I
transpose A markers .
Nonvolatile memety - Up to 18 d i sp I ays an d/o ir 8

	

2704 INVERTER/2705 BATTERY
front panel selups may he saved . Lithium battery backup .

	

PACK
DigitalStorage Display- Se I eclab I e acq u i s i t i o n modes

	

The 2704 1 inverte r and 2705 Batter y Pac k ca n p rov i de a
of p os i tive pealk o n ly, p os itiveinegat i ve peak . SAVE A, B, C

	

minimum of one hour continuous operation for the 2710
and active D trace, up to four traces on screen -, MAX HOLD

	

in locations where ac power is not available . These units
A, B~ MIN HOLD A, B or C~ B . C minus A~ WATERFALL

	

mount directly on the 2710 to form a portable package .
display made, ensemble averaging, (min ., max ., mean,

	

They can also be used for other remote applications
m i n/max) ; d i g i tal st o rage off pf ovi des a nal og d i s p Iay .

	

requiring 115V, 60 Hz power .

	

Maximum continuous
EnsembleAveraging - Provides weighted averaging of

	

output power is 125 watts .
display resulting in reduction ofrandom noise and impulse

	

Several 2705s can be used lo provide an uninterrup-
signals without sweep speed changes .

	

lible power source for the 2710 or other equipment . The

Direct Enhy of Control Parameters - F re q ue n cy,

	

2704 includes a battery charger, arid provides an
span/div, reference level : RBW, video filter, ven . scale,

	

810iliary 18 volt output . The 2704 also accepts 12 volt
sweep rate,

	

input I rom othe r so u rces, s uch as car batter i es .

	

T hase
Measurement Modes -No iso, C a r r i or-to- N o i so,

	

units are described in more detail in Tektronix

Bandwidth (user definable 'dB down" points) .

	

Specification/Ordering Information Sheet 26W-7061 .

TYPICAL APPLICATIONS
" Cable Television
" VTRIVCR Maintenance
" Television and Audio
Broadcasting

" Broadband Local Area
Networks

" Education
" Manufacturing Test
" EM11RFI
,Land MobilelTwo- Way
Communication

"Avionics
" Cellular Radio

2710 Spectrum Analyzer .

	

$3,250
1 ncludas~ Power cord (U .S . 115
Viso Hz) (161- 0104-00) - Oper-
ator's inanual 070-6022-02) ;
Front cover (200-2520-00)

'
arid

7 515CLI m In-loss pad (1131-4199-00) .
OPTIONS

Opt. 01 - 300 Hz resolut i on
lbaridwidtfi/pha5elook stabil-
zatiorV5 x 10 -1 ±700 H2
frequency accuracy

	

41,200
Opt . 02 - I rile rnal Iraq u en
cou ntv with sA I Actab a I V&
I Hz readout resolution

	

+$500
Opt . 00 - 1106 Battery Pack,
1107 Inverter . Battery operation,
nicad

	

42,720
0 pl . 07 - 2 704 1 nve rte r an d 2705
Battery Pack, gell. cAll lead acid

	

+$1,290
1 ncludes~ Powe r co rd ~ U . S - 115 V .
60 Hz), Ope rato r's Man Lial, 2710
Mounting Plate .
Opt. 09 -GentFDn!CS intfff=

	

4459
Opt. 10 -Video mon1tor mode

	

41520
Opt, 14 -Adds 1 kHz, 10 kHz,
100 kHz and 1 MHz RBW filters

	

+$570
Opt. 15 -Tek 1405 TV Side-
band Analyzer I*rface

	

+$250
0 pt. 3 0 - Rack mount Io r 1 9 -irich
rack width, S. inch height

	

4150
Opl . 33 -Travel Line Paclkaga

	

+$gB
Includesi Accessory pouch~
carrying strap. smoke -gray CRT
filler ; vinyl rain cover
Opt . 34 - Portab I a to Rack mo u Rt
adapto r fo r 19. i ne h rack width,
7 inch height

	

+$425
INTERNATIONAL POWER

PLUG OPTIONS
Opt. At - A5 - Avai lab le

	

Nt
Sea page 488 for description .
WARRANTY-PLUS SERVICE PLANS

Opt M1 - Available

	

+$710
Opt. M2 -Avai lab le

	

+$1,190
0 pt. M3 - Ava i lab le

	

41,430
OPTI 0NAL ACCESSO R I ES

2704 - I nvertef

	

$995
Includes

,

	

Power cord (U - S_ 115 V,
60 Hz) . Operator's Mantial,
2710 Mo u ri ti rig P late,
2705 - Battery Pack

	

$295
Front Panel Cover - 200-2520-00 $6 .00
Accessnry Pouch - Mounn on top .
Order 0 16-06 77-02

	

$45
Viewing Hoods -
(Q ollaps i ble) Ord ar 0 16-0592 -013

	

$15
(B i nocu lar) Of de r 0 16-0566 -0

	

$21
(Polarl2ed) Order 016-018 0-00

	

$60
Carrying Strap - 346-0199-00

	

$19.25
Shi p pi ng Case - 0 16-0792- 02

	

$376
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ΤΕΙ ΡΑC ΣΜ :HERMETICΜΜΙCPACΚΑGΕPRODUCTS

TPAK SERIES
" LowCostMMIC Packaging
"Op timum Perfo rmance to
18 GHz

" Thin Film Ceramic
Processing Technology

" Precision Brazing Achieves
Nermeticity

" Multiple RF Signal Lines
From ΜαΓhfοαrdto Chip

" 3χ1#4"jnh-evNermeliεi1y
αΠirecΓ-Contact Heatsiokiv

ORDERING INFORMATION
Το contact the TEKPACI p roduct Ιίπυ :
Μίε rο wave Ι cch ι 1 υΙν yy 0rpani τati vn
Tektr on ix, Ιπο-
Ρ . ϋ. Box soo, 5 θ -ΜΤΟ
Beaverto n , OR 97077
(503) 627-1299

ο.5

1 .0

1 .5

2-Π

2.5

3-ο ι ι ι ι ι ι ι ι ι ι
ο 2

	

4 6

	

8 1
0

12' 1 α 1s 1 13 2 11

Frequ ency, GHz

ο

]Π

20

3ο

INSERTION LOSS dB TYPICAL

ιι

400 2 4 & 8 1 ο 12 14 16 10 20

Frequency, GHz

Typical Appl ication used in Micro-Sprodu ct
line, TriQuint Semiconductor, Inc.

	

"M easuredfor two αρρπsιfπ signal lines with all
unconn ected lines grounded.

m1r ιrr ιrυι'
-.

	

λ

L
j

! ti

IN-

. ι , ιν

	

α . . .,

	

a

	

; ιι

	

: .

0C5 ίίυυα - 1e αιfr ω r ιι
s

RETURN LOSS dB TYPICAL	--------A----

	

.Π2π 5θ 8ο Γλ 71bυτc ίd '
rrcnmmencted carrier
"ΜC υ 1 ιeaί sink

_ .12 :ι dια ,
h eats ιnk

FWΑΚ 142
ι - ί - αωανe IC

Ι ι ά

	

ιτιάίίι
~ ..

	

Γαιe-r τιυυ rι ι
μaιkage

' ι 11- " : : τ

	

οιτ1eiνd [r-Emerk

ORDERING INFORMATION

ΤΚΙΤ14 Ε - ΕναΙιιαt ίοπ Kit fo r t h e ΤΡΑΚ Se ries

	

$499

The ΤΡΑΚ Se ries MM IC p ackages rep resent the
leading edge of hermetic 5υ rfαε e-mount MMIC
packaging technology, w ith optional perfo rmance to
18 GΝτ . The ΤΡΑΚ Se r ies MMIC packages not only offe r
α MMIC package but α total integ rate d packaging
solution .

T he signal path transition is the unique d esign feature
that characterizes the pac kage's electrical pe r fromance .
This t ransition d esign has been awarded α U.S . p atent .

CHARACTERISTICS
ϋ -12GΗτ 12-18GNx

VSWR"

	

1.2 .1 m ax

	

2 .ϋ:1 max

Insertion loss* ,

	

α.51113 mαχ

	

1

	

max

1solation " ,

	

40 :113 min

	

30 JB min

'Measuredfur one signal linefrom lea dframe to
die attach prod.

Environmentally Tested- p er ΜΙ L-STD -883 .

L11111od
Froηt View (ΤΡΑΚΙ42)

ΙτιcΙωtα r ηrπdυεΥίιιη l rst*furas, tι :s l patlr ι% caliδmliun slα ndeznRs, rυηηεri υπ , lids, preju rm s, huraid 1κ +υrτ-, λΡλΧ 14 .2 Ι"-kαχeω, (k-emheeldinχ boardand-

-sere-Product rrequency

	

Case Size (lnches)

	

Motherboard	Olepad Area (Inches)

	

Prices

	

Options

	

Pr ices
Performance

	

Recomm ended

ο~ -

ΤΡΑΚ 142

	

DC-18 G Ητ

	

0.31 χ 0 .31

	

0.020 5380 RΤ/O ur oid

	

0.054 χ 0 .054

	

$41

	

Opt. 01 -Lid and pr efo rnι incl ude d

	

+$4
ΤΡΑΚ 145

	

OC-18 GHz

	

0.31 χ 0 .31

	

0.020 588 ϋ RT/Ou roid

	

0.096 χ 0,096

	

$41

	

Opt, 05 - Leadf rame window removed

	

NC
O p t. 40 - Heatsink removed

	

-$5



ΤΕKΡΑC ΤτΝ: HERMETICMMIC PACKAGE PRODUCTS JU&=g

The ΤΡΑΧ Se ries ΜΜΙ0 package re presents a now

beηεhmark fo r Ιοω cast s urface-mountable an d
he rmetically sealable mic roelectronic packages designed

fo r Monolithic Microwave I nteg rated Ci rcu its (ΜΜ iCS) .
The TPAX Series is a first in α series of low cost,

12 GΗτ performance MMIC p ac kages . Mu lti-layer
ceramic tec hnology and well established fabrication
techniques provide α cast-effective solution wit hou t

sacrificing performance-

CHARACTERISTICS
υ-6cχτ 5- ττ cιrs

VSWR"

	

1 .21 ιτιαχ

	

1 .5 .1 max

Insertion loss"

	

0.5 dB max

	

1 dBmax

Isolaton"'

	

40 dB min

	

30 d8 min

*' Measuredjor one signa l dinefmrιτ fεadjrame to
die attachpad.

	

Typical Application used in Micro-5 product
"z Measuredfor two opp osite signal lines w ith all

	

line, ΤriQuά att Semiconductor, Inc.
unconnected lines gmunded.

-

	

Fr equency, GHx

20

Front View (ΤΡΑΧ142)
αα

sοπ
α ~ 9 12

Frequency, G+iz

ORDERING INFORMATION

ΤΡΑΧ142
" Optimum Performance to
12 GΗΙ

" Multi-laysir Ceramic
Processing Technology

" Filled Metal VIAS Achieve
NEflirE[iCΊ[y

" taw Cost ΜΜ[C Package
" Multiple RF Signal Lines

From Motherboard to Chip
" 1 Χ 1~ ααrιπΙ~ε-α~ε κΕΓfi1Ε fίCΊt}Ι

" Girec[ Contact HeaHsInking

Environmentally Wed- per MIL-STD-883 .

	

INSERTION LOSS dB (TYPICAL)

	

1-9

	

Wo Sq .

α

	

α 00 sq-~ _ remoυ eabie
Ιε adfra ιrε e window

OTHER SERVICES AVAILABLE

	

π -5
α 4α wi de

" Product Technologyll icensing

	

1 .0

	

-

	

-

	

sααΙ r ιπ g

x .054
" Custom Design/Applications

	

d1 .s

2 .5

	

_

	

_

3. Ορ
α 6 θ 12

.Q50 pin spacing

f~ 0 15 αΙυ m+ πα hy b rid
r
'005 Κουαr 4Θadframe, .
Κ"

RE TURN LOSS d8 (TYPICAL)

	

~-------- '	--- O ρΠ 5RRO RTlnu ro ίd'
α

	

recommended carrier
WΓCu h θatsink

r
iiiiiiiii
oIif liiflf -~

,n-:-j-j-, COMM

r- ..

	

- ι-iri -, ", σ _ cr αr ε.
!,e Noge-s

Tektronix

	

Frequency

	

Case Size (inches)

	

Motherboard

	

Oiepad Area ζέηεh a sJ

	

Pr ices

	

ΣΕΜΡΑC

	

Prim
Pτ edu ct Performance

	

Recommended

	

Options

ΤΡΙU[142

	

DC-12 G Ητ

	

0.31 χ 0 .31

	

0.020 5880 RΤΙΟειταί d

	

0.054 χ 0 .054

	

$23

	

Ορ 1 . 01 -Lίd an d p reform set

	

+$4
Opt . 95- Lead f rame window re n τoved

	

NC
ΤΚ 1 Τ 14Ε -Evaluatiffn Kit

	

for the TPAX 142 Series

	

$499

Intrudes producf έax testj:.rtures, test ρσ #ersα MMft: Package calibration standards, conκe ετπrs, lids, ρreforwas,Duroid boards, TM 142packages, de-¢mbeddίug boa rd σ adftrfure.



UMMUICROWAVE PROBES

TYPICAL APPLICATIONS
" 5-ParameterMeasurements
" Noise Measurements
" TOR Measurements

	

Μ 1 CΝUWΑV t

	

dΕS
" Characterization of Ραεkασe.

	

The Tekt r onix ΤΜΡ9000 Fam ily of M ic rowave Probes
a re α key element ίη the mic r owave pr obing system . The re
a re no need les for contacting t he DIJT pads as befo re w ith
t rad itional probes and probe cards . Instea d , each p robe
provides α 50-ohm transmission line between coaxial
connector and μh otolithαgraph ically-defined contacts at
the probe tips, fa r each of the signal Iines . The replace-
ment of contact needles by photo[ ithog raphically-d efined

a

	

transmission line structures g r eatly improves t he
re f lectio n , rad iation, and crosstal k c h aracter istics of
p robes at mic rowave frequ encies .

ΤΜΡ9000 Microwave Probes are precision adapte rs
th at convert coaxial input into ground-signal-ground,
g rou n d-signal, an d signal-g round co-p lana r wavegu ide
footp rints that interface to hyb r id microwave ci rcu its,
MM ICs, or mic rowave pac k ages . The su pe r io r perform-
ance of the Tektronix microwave probe is ac hieved by

BENEFITS

	

using p h otolithog r ap hy tech ni ques to define th e ta pered" Superior Performance from

	

co-ρΙαηαr waveg υίde and co ntact bumps.
DC to 26.5and 40 GHz

	

Tek t ronix ΤΜΡ9000 Family of Mic rowave Probes are
" Low Insertion Loss

	

dist rib u ted	Intothr ee Perfo rmance Se r ies grou ps:
"Α Low-Cost Microwave

	

" The ΤΜΡ9200 Series is α DC to 26 .5 G Ητ p robe
Testing Tool

	

with α signal-Ground foo[print
" Compatible with Industry

	

" T he ΤΜΡ9300 Series ί s α DG to 26 .5 GΗτ probe
Standard Microwave Probe

	

with α G round-signal footprint
Stations

	

" The ΤΜΡ960Ω Series is α DC to 40 GHz
" High Confidence in Making

	

p robe w it h α Grou nd-Signal-G round footpr int .
Accurate and Repeatable

	

Te kt r onix mic rowave p robes a re comp atib le with
Measurements

	

industry-standα rd microwave prοbe stations, i ncl uding
" Rugged Design Ideal for

	

t hose man u factu red by Alessi, Cascade Micr otec h , Design
Production Environments

	

Techniqu es, ΕΙ ectrog Ι ass, ΚατΙ Su ss, Μί cτοmαηίρυΙαtαr,
" Improved Reliability

	

Aυcke r & ΚοΙΙ s, 5 ίgηα[ane, and Wentworth Laboratories.
" Versatility In Configuring

	

Probes are availa b le in d iscrete p itch increments of
Test System

	

100, 125, 150, 175, 200, 250, and 300 m ic rons . Probe
in p ut is through α female Κ co n necto r . Α fema l e 05-50

FEATURES

	

co n necto r is available as an option .
" Capability to Probe Hybrid
Microwave Circuits, ΜΜΙCs

	

' :έsor

	

1,

	

Τ;

	

.R! Ε5

	

:

	

R 1 STI CS
GroundSΙ

und-Siανα
ρπα1-OrGro

u
nd,

Packageso

	

FrequencyRange - DC to 26 .5 GHz"
Signal-Ground, and Ground-

	

Footprint - Signal-Ground
Signal Footp rints

	

Insertion Loss-
" Available Pitch Increments of

	

ε 0.7 dB to 18 GHz (typical)
100, 125, 150, 175, 200,

	

ε 1 .5 dB to 26 GHz (typical)250, and 300 Microns

	

Maximum 2.0 dB at 26.5 GH z" Input toProbe through

	

Return Loss-FemaleΧ Connector
" Optional OS-50 Female

	

?20 dB to 4 GHz
Connec[orAvallable

	

510 dB to 26 .5 GHz
CrossΓalk (measu red with two p robes 4 mils apar t
contact ίη g α bare αΙυmίηα sub strate) - ε 30 d8 at
26 .5 GHz
Planarity- 1 : 100
Temperature Range- -20°C to +125OC
Nominallmpedance- 50L)

236

Maximum OverΓravel- 15 mils (0 .38 mm)
Recommended Overtraνα ! - 3 to 5 mils
Estimated Lifetime- Greater t han 500,000 cycles
Available Pitch (spacing) -100,150, 200, 250, and
300 microns

Ι ΠΛFυΗ31Πl 5 LH ΙL5 L HAKALTEΚISTI65
Frequency Range - DC to 26 .5 GHz
Fσolprint- G round-Signal
Insertion Lass -

ε 0.7 dΒ to 18 GHz (typical)
ε 1-5 dB to 26 GHz (typical)
Maximum 2.0 dB at 26 .5 GHz

Return Loss -
>20 d13to4GHτ
>10 dI3to26 .5GΝτ

Crosstalk (measured with two p robes 4 mils apart
contact ίη g α bar e αλυmίηα substrate) - ε 30 υ8 at
26 .5 GHz
Planarity-1'100
Temperature Range- -20"C to +125°C
Nominal Impedance - 50 Ω
Maximum Overtravel -15 mils {0 .38 mm)
Recommended O νerfraνel-3 to 5 m ί ls
Estimated Lifetime- Gr eate r t h an 500,000 cycles
Available Pitch (spacing) -100,150, 200, 250, and
300 m ic rons

SER I E S CHARACTERISTICS
Frequency Range - DC to 40 GHz
Footprint- Gr au nd-Signal-G round
Insertion Loss -

< 0.7 dΒ to 18 GHz (typical)
< 1 .5 dB to 26 GHz (typical)
< 2.0 dΒ to 40 GHz (typical)
Maximum 2.5 dB at 40 GHz

Return Loss -
>20 dHto4G Hτ
>10 dΒ tο40GΝτ

Crossfalk- ε 30 dΒ at 40 GΝτ (measured w it h two
pr obes 4 mils apart contacting α ba re alumina subst rate)
Planarity-1 :100
Temperature Range--20°C to +125°C
Nominal Impedance - 50Ω
Maximum Overtravel-15 mils ς0.38 mm)
Recommended Overtravel- 3 to 5 mi l s
EstimatedLifetime- Gr eater than 500,000 cycles
Α vailable Pitch (spacing) -100, 125, 150, 175, 200,
and 250 microns
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11 uction of the TMP9000 Microwave

probesdevice characterization . Tektronix' Calibration Substrates

	

1 11800 high frequency oscilloscope, Tektronix
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one-portrt and two-port measurements with a network

	

11601 or 11802 high frequency oscilloscope complete
probeanalyzer calibrated at the

	

ι

	

ι "

	

- sampling head, an REL-4300

microwave probe station complete with two plarlarizable

CHARACTERISTICS

	

.1 ' p robe

	

1 . set

Footprint-

	

1

	

1

	

.	1

	

1

	

of four TMP9000 microwave probes .
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MICROWAtE PROBES

Hard-plated gold pads
Traditional ιι '
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ORDERING INFORMATION
ιοτ~χταιιοσ bιιυτ1ι2αiιπ+Ι=ιπηι~ ιηι

TM
P9200 SER IES

[DC-26 .5 GHz Freq uency Range .
Signal-Ground Footpr int)

ΤΜΡ9210-100 micron p itch

	

$479
ΤΜΡ9215-150 mic ron pitch

	

$479
ΤΜΡ922 ο --200 m ic ron pitc h

	

$979
ΤΜΡ9225-250 m ί cron pitc h

	

$979
ΤΜΡ9230--300 mic ron pitc h

	

$979

ΤΜΡ 9300 SER IES
ς 0C-26 .5 GHz Fre quency Range,

Ground-Signal F ootp r int)
ΤΜΡ931 α -100 mic ron pitc h

	

$979
ΤΜΡ9315 -150 mic ron pitc h

	

$979
ΤΜΡ9320 -240 micron pitch

	

$979
ΤΜΡ9325 -250 micron pitc h

	

$979
ΤΜΡ9330 -300 micron pitc h

	

$979

Μι CΑβWAVE PRO BING TEST SYSTEMS FOR
Το R & DEVICE CHARACTERIZATION

ΜΤ S4390 Microwave P robe Station
Incl ud es: an REL Mic rowave Pr obe Station .
two planarizable mic repositioners, two plana r izable
probe a rms απ d α set of 4 TMP9000 mic rowave
pr obes (see P robe Options b elow)
ΜΤ 81191 Microwave Pro bingTest System
Incl udes : Tek 11801 H ig hFrequency Samp ling
Oscilloscope complete wit h α 20 GHz SD24
Sampling H ead , Alessi REL-430 Mic rowave Probe
Station, and set of fou r (4) Talk TMP9000 Microwave
Pro bes (see Probe Optio n s below)
ΜΤ81192 Mic rowave P ro b ing Test System
Incl udes . Te k 11802 H ighFregυency Sampling
Oscilloscope comp lete wi th α 20 G Ητ $024
Sampling Head, Alessi REL-4300 Microwave Probe
Station, and set of fo ur (4) Ta k ΤΜΡ 9000 Mic rowave
P ro bes [see Probe Options ba lnwy

TM
P9600 SERIES	PR O BE OPTIONS

(DC-40 GHz Fr equency Range,

	

(One option is r e qui r e d for α com p lete system
G round-5 Ιg παΙ -G ro und Footprint)

	

con figu ratio n - Please specify re q ui red option .)
ΤΜΡ961 ο -100 m ic ron pitch

	

5979

	

.,
ΤΜΡ9612-125 mic ron pitc h

	

5979

	

Opt, 9- Includes tουτΤΜΡθ210 p robes

ΤΜΡ9615-150 mic rαn pitch

	

5070

	

Opt, 10- Includes tour ΤΜΡ9215 probes

ΤΜΡ9617 - 175 micron pitch

	

$979

	

opt' 11 - Includes fou r ΤΜΡ 9225 probes
ΤΜΡ9620-200 micron pitch

	

$979

	

Opt,
13- Includes fou r ΤΜΡ9230

probes
probes

	

''
ΤΜΡ4625-250 mic ron pitch

	

$
CΑL93 GΙΙΑΗΑG Ι 1:K 1 5 11 Gti

474

	

ppt, 14-includes four ΙΜΡ9310 probes
0ΡΤΙ 0ΝΑLACCESSOR IES FOR ΤΜΡ9000 FAM ILY

	

Ορ 1 . 16- Includes fo ur ΤΜΡ9315 probes

	

''
Footprints -Ground-Signal and Signal-G round

	

PROBES

	

Opt, 16- Ιιι c ιυαes to υr ΤΜΡ9320 probes

All othe r CA L 93 cha racte ristics resemble t hose of the

	

Opt . α1-Female OS-50 Connector

	

+;175

	

Opt. 17-Includes fo ur ΤΜΡ9325 p robes

GAL
other

	

characteristics

96

	

, except fo r t he frequency

	

of

	

Opt, 43 - Microwave P robe Station

	

Opt. 18-Includes fo ur ΤΜΡ9330 probes
q ι1 οηcΥ range

	

Includes:an REL-4300 Microwave Pro be

	

Opt.19- Includes fo ur τΜΡ9610 probes

	

''
t he CAL 93 Cal ib ration Subst r ate being GC - 26 .5 GΗτ .

	

Station, two plana rizab l e mie ropesitioners and

	

Opt. 2 ο - ιπειυ des to υ r TMΡ9612 probes
two plana rizable pr obe a rm s .

	

Opt. 21-Incl udes fo ur ΤΜΡ9615 probes

CALIBRATION SUBSTRATES

	

Opt, 22- Includes fo ur ΤΜΡ9617 probes
Opt. 23-Includes fo ur ΤΜΡ9620 pr obes

CAL93- Fo r ΤΜΡ9200

	

and

	

Opt. 24-Irc Ιυdes fo ur TMΡ9625 probes

	

''
ΤΜΡ93ρ0 Se ries Probes

	

$1,10 ο
CAL96 - F or ΤΜΡ9600 Series P robes

	

$1,100
" ι Cuniuc[ your Ιυcυ1 so les representative.



DIGITAL SPECTRUMANALYZER SYSTEM

FASTEST REAL TIME
BANDWIDTH - 2 MHz

TYPICAL APPLICATIONS
" Communications
" SignalAnalysis
" Radar Signal Processing
" Telephony

orritf- I 10

,P Wide Real Time Bandwidth
Captures Elusive Transients

" Digital Interface Transfers
Data Quickly (Option 10)

" System Flexibility Using
Indusfty Standards

FEATURES
- Real Time Output in spans to
2MHz

v Sophisticated Triggering
Capabilities, Including
Optional Spectral Event
Triggering
Spans from I kHz to 10 MHz
with Center Frequency
Tunable Across the VC to
10 MHz Range
Trigger and Capture 500
Sequential Spectrum$ at
Real Time Rates and Scroll
the Captured Block

The Tektronix 3052 Digital Spectrum Analyzer
introduces a nearly hundred-told improvement in real
time spectrum analysis-at much wider frequency spans-
With a maximum real time span of 2 MHz, the 3052
u pd ate. s i ts spect ra I outp u t eve ry 200 ~s - T he 3052 offers
sol uOi ons to d ifficult analysis and measurement

p , clblums .
Spectral frames are the output ofa digitally

implemented bank of 1024 parallel band-pass
tilters . The output of each filter consists of
ooth real and imaginary data components .

FILTER BANK
The shape of each filter is the key to

9everal of the 3052's performance character-
Istics : frequency flatness, amplitude accuracy,
spectral resolution, dynamic iarige sensitivity,
and the suitability of its digital output (Option
0) for post processing,
The center f req ue n cy of t he I i [ter ba rr k is

r,unable, enabling any frequency within the
- strument's 10 MH7 operating fange to be
v i owed at narrow spans .

DISPLAY
The 3052 features a high resolution, 16-

inch color man itor that displays 800
frequency bins .*' Display formats include
power versus frequency, phase versus
frequency, Spectfogfam, and Waterfall . One
display can occupy the full screen or two Gan
be presented on a split screen .

FRONT PANEL
Knobs provide quick operation and basic

spectrum analyzer control . In addition, a
. q j i d crystal d isplay presents menus of more

extensive functions and prompts the entry of parameters .
The front panel is detachable for flexibility in positioning
and handling .

BLOCK CAPTURE MODE
Blocks of 500 sequential spectral frames are captured

in memory and transferred to the monitor for Spectro-
gram display- With this mode, a aser may trigger an a
spectral event, capture a block of 500 sequential frames,
then scroll back to examine the contents of the block
frame-by-frarne .

SYSTEM ARCHITECTURE AND SOFTWARE
The system architecture is based on the VMEbus .

Cards corilpf Ising the rnai n part of the instrument are. pipelined" to a stage that interfaces with the standard
VMEbus . The instrument software operates under the
SYSTEM V/68-version of UNIXTI,! Instrument controls
and functions are implemented in C language and card-
modular firmware . Programmers have access to selected
UNIX and G libraries for the development of application
programs via PS-232 port,

R EAL TIME INTERFACE (0 PTION 10)
An optional interface provides access to real time

s pect ral data o u tp ut : 32 b i t s pectra I data i s d iv
I
ded

I
nto

two pa rts, ava 11 ab I e at two se p a rate RS-422 c on necto rs .
Opt i on 10 a Iso p rov id es a Spect ral Event D elect i o n
Output ; two spectral limit masks may be implemented : a
maximum and a minimum . When the spectral output falls
outside one of these I Irmls, a TTL Low accompanies the
data to identify the spectral frame and bin . Analog out-
puts to df ive an oscil lographic recordeTr an x-y monitor,
or an osoi I loscope are provided as part of Option 10 .

CHARACTERISTICS

FREQUENCY RELATED
Range - DU to 10 MHz .
Span -1 k Hz to 10 MHz

I
n a 1,25 sequen ce

Shape Factor - Ratio of FIR Filter 3 dB to 60 d8
andwidth . 1 .7
Displayed Bins -801 for a I I span s
Center Frequency Accuracy - ± CF x 10 - 1
Signal Resolution With FIR Filter - 3 b in widths
(also, one signal at Reference Level and the other at
70 dBc)
10 MHz StandardDrift - 1 x 1 0 -1/day and 1 x 10- '/
year

AMPLITUDE RELATED
Reference Level Range -±33 to -140 dB rn
Accuracy -±0,2 at 12 .5 kHz, 0 .5 dB at all other
frequencies with error correction
Flatness Across Span -± 0,85 dB iiormal i ze d to
12 .5 kHz, ±0.33 dI3 with error correction
Display

Dynamic
Range -84 dB

AID Canverter- 25 - 6 rn egasa rn p I es/pe r second s, 10
bits
Maximum Input Range - + 13 to -.9 7 dBm (s i g nal s
above the Maximum Input Level are clipped by the A/D
Converter)-
Harmonic Distortion (with signal 6 dB below
maximum Input) - DC to 1 MHz : 65 d l3c . 1 to 10 MHz :
58 d6c
IM Distortion (2nd and &d Order with two signals
6 dB Below maximum Input) -DC to I MHz : 65 dB c .
1 to 10 MHz : 60 dBc
Residual Responses -80 dB be I ow maximum I n put

A bin is a hardware storage location for the
complex data output ofeach filter in the bank .
Each spectralframe is comprised ofthe parallel
o~tputsfrom the 1,024 bins . 7):e central 800
bins are. displayed, covering the selected span of
the 3052. A bin width is considered to be I/
800th of the displayed span. All 1024 bins are
accessible with Option 10.

SYSTEM V168 Tm is a trademark ofMotorola, Inc-
UAIIX I m is a trademark ofAT&T,



DISPLAY RELATED

	

POWER REQUIREMENTS
Display Operation -Full and split screen depiction-

	

Line Frequency - 47 Hz to 63 Hz,

Display Modes - Arn p I i t ude vs Frect uency, Phase vs

	

LIne Voltage - 100 Vac to 132 Vac; 200 Vac to
Fre quency, Spectrogram, and VVaterfal I -	250Vac-
Display Formals - Average, Min/Max, Peak, R th,

	

Input Po wer - Instrurn ent chass
I
s wi th FronI PaneI and

Block Capture .

	

Monito r : 1150 watts max imum, 950 wafts typ 1 cal .

Vailical Display - 1, 2, 5, or 10 dB/d iv, 1-15 d8/d iv

	

ENVIRONMENTAL
keyboard definable, and Linear .

	

Altitude -Operating, 10,000 ft .
Display Range - 10 divisions,

	

Nonoperating : 15 .000 ft .
Temperature - Olpe(ating : 1 VC to 40 0C.DISPLAY MONITOR

Pixel Resolution - 1024 by 765.
Refresh Rate -60 Hz non interlaced .
Displayable Colors- 256 concurrent .
Size - 16 inch diagonal .

SPAN RELATED CHARACTERISTICS

SIGNAL INPUT
Signal Input - AC and DC: -3 dB at 10 Hz .
impedance - 5 Q, 1 M12 .
Maximum RatedInput - 5n: 5 Virms (+ 27 dBm),
1 MCI: 500 Vdc, 17 Virms (+ 25 dBv) .

INPUT TRIGGERING AND ACQUISITION START/
STOP

CLOCK
Internal Reference - 10 MHz Ffeq ue ncy Dr 1 ft : 1 parV
billion/day, 100 parts/billiDn/year .
External Reference -I MHz- ±200 Hz . 5 MHz :
+ 1 kHz- 10 MHz: ±2 kHz.

DIGITAL SPECTRUMANALYZER SYSTEM LQ

Nonoperating : -20QC to + 600C .
Relative Humidity -Noncond ensi ng, Operat i ng an d
Nonoporati In g ~ 5 to 95% over a temperatu ire range of
1 31C to 300C.
Shock- Operat i ng : 10 G (except disks , 5 G) -

Resolution

	

Spectral Frame

	

SonsitiviyB@ 100 kHz
Span

	

Passband

	

Output Inverval

	

In

	

---
dBv

10 MHz

	

12.5 kHz

	

200 ps

	

-107

	

-127

5 MHz

	

6.25 kHz

	

200 lis

	

-110

	

-123

2 MHz

	

2,5G kHz

	

20011S

	

-114

	

-127

1 MHz

	

1-25 kHz

	

200 ps

	

-117

	

-130

500 kHz

	

625 Hz

	

200 Ms

	

-120

	

-133

200 kHz

	

250 Hz

	

I Ms

	

-124

	

-137

100 kHz

	

125 Hz

	

1 MS

	

-127

	

-140

50 kHz

	

62.5 Hz

	

I rns

	

-130

	

-143

20 kHz

	

25-0 Hz

	

5 MS

	

-134

	

-147

7_0kHz

	

12.5 Hz

	

5 ms

	

-137

	

__150

5 kHz

	

625 Hz

	

5 ms

	

-140

	

-153

2 kHz

	

2.50 Hz

	

25 ms

	

-144

	

-157

1 kHz

	

1-25 Hz

	

25 ms

	

-147

	

-166

Nono perating ~ 10 G.

Vibration - 0pe rat i ng and No noperat i nq (5 Hz to
55 Hz) . 2 G (except disks) . Display Monitor (5 Hz to
500 Hz) : 0. 75 G.
EMI -complies with FCC 20780, Paft 15, Sub Part J,
Class A.

Sources - Internal, Exteinal, Li Do, Free Run .

	

MILITARY SPECIFICATION
5 pec

I
f led to MI L T-2B800D, Type I 11, Style E (or F), w

I
th

INPUT/OUTPUT

	

exceptions-
0ontact a Te ktro nix Fleid Represe ntat i ve to r dotai I ed
intorrination . PHYSICAL CHARACTERISTICS

Dimensions	In m

	

in.
Width	483 18-75
H~ight	756 29 .75
Depth

	

629 24 .75
Weight

	

kg lb
Net

	

-95 210

ORDERING INFORMATION

3052 Digital Spectirum Afialyzer
Systern

	

$79,500
Includes : Operators and Main-
tenanw Manuals . and
Operators Guide,

OPTIONS
Opt. 01 - GPIB (IEEE-48-2)
Interface . Functions as a
"listener/talker"

	

+$1 INS
includes : VME board and driver
software .
Opt. 10 - Real Timu I nterface

	

49,500
includes : Two RS422 com-
patihiii digital data outputs :
spectral event detection output ;
analog ou tp uts to rTe k 608
mongor . oscilloscope aRd
oscillographic rclxrdef-
Opt 11 - Cornpali b

I
lity with

Tektronix 4693RGO Color
Screen Printer

	

+$1,426
1 ncludes i paral lei printer port,
cable . and driver sottware .
Opt 12 - Remurvable Hard Disk 44,900
Opt. 14 - Streaming Tape Drive 42,495

INTERKATIONAL POWER
PLUG OPTIONS

Opt. At -Universal Ftiro
220V/16A. 50 Hz

	

INC
Opt. A2 -United Kingdom
240V/1 X 50 Hz

	

NC
Opt. A3 -Australian
240V/1 CA, 50 Hz

	

NC

OPTIONAL ACCESSORIES
P6134 -1 OX, 10 Mi I passive
probe

	

$170
Back- Order 437-0398-00

	

$1,500
WARRANTY

On-site, 90 days parts aM labor-

MAINTENANCE
Ca I I bratio n Pori od - 1 year ,
Sarvics So pport -On-s its assem b ly

I oval board oxnhange, an d at To ki ro n Ix
dosignate d so rvi ce ce ntors -



RF160 DOWN CONVERTER

TYPICAL APPLICATIONS
" Wide-Band Spur Searches on
Radar Systems

" RFSignal Monitoring and
Analysis

" Manufacturing Α ΤΕ

FEATURES
"Works with Tektronix 4910,
2751!, and2782Series
Spectrum Analyzers

" Accepts 160, 110, or25 MHz
Wide-Band IF Signals from
Tektronix RFSpectrum
Analyzers andPopular
Receivers

"Down Conveds IF Signals for
Rigourous 3D Modulation
Analysis on the Tektronix
3052 Digital Spectrum
Analyzer

" Effective Component in
Complex Processing Systems

The RF160 Down Converte r is an effective means of
combining the t hree dimensional signal analysis
ca p ab ility of t h e 3052 Digital Spect rum Analyzer wit h
common receive r s and Tekt r onix spectrum analyzers .
Ho use d In α ru gged rackr τι ountable module . !h e Down
Co n verte r is designe d to be
mo u nted in α rack b elow t he 3 ί"-?

T h e RF160 wo rks by ta ki r ^
1nte r mediale Fr equency (I F ) c,, ιιρ . .t
from α receiver of Tek tronix
spectrum analyzer, and mixing the
signal to the analysis range of the
3052 . The 2 MHz real ti m e
ban d widt h , and full capabilities of
the 3052, may th en be used to
analyze the signal . Αmic rowave
signal ranging up to 21 GHz in coax,
or 325 GΗε using waveguide mixe rs
(Tekt ronix analyzers), may be f u lly
examine d ,

Α typical application a rea is α
2782 S p ectrum Analyzer, RF16 Π
Down Conve r te r , and α 3052 Digital
Spectr um Analyzer configUfed to
analyze α m ic rowave signal wit h an
18 G Ητ ca rr ie r . 8 γ tuning t h e 2782
[ο t he ca rr ier fre qu ency, and
a pp lying its wideban d I F out p ut, t h e
RF160 down conve rts th e ca rrie r to
th e analysis range of the 3052 . T h e
3052 (wit h Option 10) may then be
employed to compa r e the incoming
signals against s pect r a l event
detection mas ks-a l erting t he use r to
th e p r esence, absence, o r c hanging
amplitu de of the signal .

The RF160Down Converter depirted in α measurement system. In
this case αmίεrοωανe carrier signal is applied lo α Tektronix 2782
Spectrum Analyzer. 77ze IF output of the analyzer is then down
coηveded by the Ιϋ'160, effectivelyextending the analysis

	

range of the
3052.



C N A

	

TER ISFICS

	

OUTPUT SIGNALS

FREQU ENCY RELATED

	

7.5MHz IF Output -50 12 ΒΝΓ cnnnector located on
Flatness -1 dB ρ - μ ac r oss t h e 5 MHz to 10 MHz output

	

t h e f r ont p a n el . N ominal output power is - 20 dBm .
ra n ge . Excludes host analyzer flatness .

	

Maximum Reverse Power Without Damage -
ε 22 dBm .

AMPLITUDE RELATED

Optimum input Power - Standa rd and Op tion 25 .
30 dBm .

Maximum Input Level Without Damage -
+ 20 d Βι ri .

RεFεRεΝC ε OUTPUT
Third Order Intermodulation Distortion - Standa rd .
- 70 dB c for two i npu t signals at- 30 dBm . Option 25 :

	

Front and Rear Panel Connector -50 Ω ΤΤ L level
- 70 dBc fa r two i npu t signals at-36 dBm . Specifica

	

with independent 50 ςΖ rev erse terminations .
tions excl u d e host analyzer distortion,
Harmonic Distortion - - 70 dBc far α s ίπg Ια tone at

	

POWER REOU IREMENTS
nominal in put power,

	

Line Frequency -47 Hz to 63 Hz .
other Single Tone Spurious Responses- - 80 d B c
below any single in p ut signal with ί n th e nom i nal i n pu t

	

Line Voltage - 90 to 132 V ac; 180 to 264 V ac .

f r eq uency range .

	

Ιλρυt Ροωer - Op e rating power is typically 15 .5 W

Residual Responses (5 MHz fa ΥΟ ΜΗτ Nip Input

	

(25 VV maximum) . Operating current is ty p ically 0 .25 Α,

Signal) --110 d Bm at the out pu t

	

0.42 Α maxim um .

Image Rejection -Standa rd Image at eith er 150 a r

	

ENVIRONMENTAL110 MHz, re j ection is 0 d8 .
0ρt ίοπ 25 . Im age at 37 .5 to 42 .5 ΜΗτ , re j ection 80 dB .

	

Altitude -0 ρ erating :10,000 ft .
Noise Figure -Standard : 15 dB . Ορίίαπ 25 : 9 dB .

	

Na η o p e r ating :15,000 ft.
ΤeλWeraturα -0pe ratίng : 5"C to 40°C .

INPUT SIGNALS

	

Nonope r ating : - 20"C to + 60°C .

Acceptable IFFrequencies -Standard . 160 and

	

Relative Humidity - Νοπ cοπd e π s ίπ g : 5 to 95% ove r α
110 MHz. Option 25:25 MHz only .

	

tempe rat u re range of 10°C to 30°C .
Shock -Operating and Nono p eι ating .10 G .

SIGNAL INPUT (50 Ω REAR PAN EL CONNECTOR )

	

Vikatίoλ -0 ρ e rating : 2 G, 5 to 55 Hz .
ΕΜΙ- Comp lies with FCC and VOE re qui r ements .

Dimensions mm in .
REFERENCE INPUT

	

Width

	

4 α3

	

18.75

Rear Panel Connectors - Τωο BNC 50 Ω in ρufs

	

Heigh l

	

44.5

	

1 .75
d irect coupled to eac h ot her an d AC co u ple d to the RF160

	

Depth	527

	

20.75
ci r cuitry . Refe rence ap plied to one connector at α time

	

Weight

	

k g

	

III
on ly . Re q ui r e d	Inputpower is -10 in + 20 dBm, o r Π L .

	

Not

	

4.2

	

9.25
Required freque ncy accuracy is 10 MHz ±2 PPM .

1Σ!' 1 nV LV 1' V1 ν LU1 ν V F11τ 1 LJ

	

L'

PHYSICAL CHARACTERISTICS

ORDER I N G INFORMATION
Rf150 Down Go nν erte r

	

$9,950
(Standard 160, 110 MHz I F In put)
i ncl ud es Inst ruction Manual

OPTIONS
Opt . 25- 25 MHz I F input
excl u sively

	

NC
INTERNATIONAL POWER PL UG

OPTIONS
Opt, λ1 - υ niver sal Ευ r ο 220 W
16Α, 50 Hz

	

NC
Opt . Α2- UK 240 Vi13A, 50 Ητ

	

NC
Opt, Α3-A u st ralian 240 W
1 οΑ, 50 Ηε

	

NC
WARRANTY

On-site, 90 days parts and la bo r .
MAINT EN A N C E

Calibration Pe rio d- ι year-
So r vice Su pp ort-0n-s Ι tο
assem b ly level board "rhangs,
and at Tektronix d esignated
se rvice centers .



SPECTRUMANALYZERACCESSORIES

DC BLOCKS
NIF) to HIM) - 10 kHz to 21 GHz. 50 V do
niaximum. Ordur 01 "509-00

	

$310
DC Block 015-0509-00 1 s rated over th a coaxi.al
frequency range of 10 kHzto 21 GH7- Its electrical
characteristics, rugged construction, and type "N"
connectors make it the preferred solution for EMI/RFi
and other applications requiring the blocking of 275X
and 49X front

a
nd s . C ta racte rl st Its - Oparal

I
n g

Freque ncy: 10 kHz to 21 GHz. I nsertion Loss7 1 . 0 dB
maximum- VSWR~ 14 :1 maximum, 10

kHz
to 18 GHz-,

1.61 maximum 18 to 215Hz . Voltage Hat
I
nT 50 V do

maximum. Im pedance : 50 QConstru ct ion : Passivated
Stainless Steel- Connectors- Type "N" malfl and female
per MIL-C-39012 . Dimensjors~ 2.15084 (dia .) inches
maximum-
BHU to BNC - Maxi mom dQ potential 50 V.
Order 015-022 1 -00

	

$115

POWER SPLITTER

	

CAMERAS
75 Q560BNC 0utput, 50 12 BINC Inpof

	

Acamera can greally e ri liar iw th vversatility of a
Order067-1232-00

	

$250

	

8 pectrum analyzer. Many differe nt unIts are avallablA .
CABLES, PADS AND ADAPTORS

	

However, the most popdla r uirtits fo r 1hei 2710 and 275W
50 a Coax ia I Ca ble - ONC to BNC 5.5 in .

	

490Series spectrum analy7ers are
'Order 012-0214-00

	

$55

	

C-4 Low- Cost Camera - Standard : 2710
50 0 Coaxial Cable -8NCto ONG Conn,

	

0Pt . 02 ~ 490/2750 Seri eS
18 in . 0role r 012-0076-00

	

$113,26

	

C-5C Camera -
50 fl Coaxis I Cab I@ -8NC to BINC Corm,

	

Opt. 01 : 490/2750 Series
42 in . Order 012-0057-01

	

$20

	

Opt, 02 : 2710 Series
75 0 Coaxial Cable -UNG to ONG Conn .

	

CARRYING CASES
42 in . Order 012-0074-00

	

$20

	

Hard Casff - Transi,t for t h9 2750 Series
75 0 to 50 0 MIn Ini nr Loss Ad apter - With

	

0role r 016-0962-00

	

$450
dc block, 5.7 :18 loss . Order 011-0112-00

	

$65

	

Herd Case -Tran s it for the 490 Seflies
75 t2 to 59 Q Matchi n9 Attenuatov - With

	

0rdef 016-0653-00

	

$990
11 .25 08 cc nve rajo ri factor f rom dElm to JOV

	

Soft Case -Foir the 490 Series
withdclulock . Order 011-0118-00

	

$B5

	

Order 0 16-0659-00

	

$148
"I" Ferris I e to BINC Male Adapier -

	

Translt Cass -for 2710
0rdAr013-0126-00

	

$20

	

0rder 016 -0792-01

	

$280
IINC Femala to "IF " Ma10 Adapter -
Of de r 103-0158-00

	

$6.00

	

INTERNATIONAL POWER PLUG OPTIONS
'11" Fomele to BNC Male Adapter -	Opt.Al -Urive r5al Ea ro 22 0 V/M, 50 Hz

	

WC
Order103-0058-00

	

$9m

	

Opt,A2 -UK 240 V15A . 50 Hz

	

kc
BNC Forris 10 75 to N Maio 50 Adapter -	pt .A3 -Au straliari 240 V/6Ar 50 Hz

	

NC

	

2755APandK217
Order 103-0273-00

	

Opt.A4 - North Am a rica n 240 W1 2A, 60 Hz

	

INC
OptA5 - Sw it7e r1a nd 2 20 Vf6A, 50 Hz

	

INC

$430

$500
$500

WARRANTY-PtUS SERVICE PLAN
Tektronix Wafninty-Pius Offerings for the 2/50 Series,
490 Series, an 0 271 U Spectfu in Analyzers p r ov ide lor
both ra utine arid remud ia I service, J vpend

I
rig on the pa n

selected, See pages 219 and 224.
Plan M1 - Provides two routine calibrations, one each in
years two (2) and three (3) of product ownership, and
two years of remedial i-naintenanco in years two (2) and
three (3) of ownership .
Plan M2 - Provides four years coverage of remedial
service in years two (2), three (3), four (4), and live (5)
of product ownership .
Plan M3 - Provides tor four years of routine calibra-
t io ns, one each i n years two (2), th ree (3), fm r (4) and
five 0) of product ow nars h lip . and fo u r years of re med 41
maintenance in years two (2) : three (3) . four (4) : and five
(5) of ownership .

PROT ECTI VE VINYL COVERS

	

MISCELLANEOUS
2750/490 Series Re ar Pa noI Canrector Covar -	Manual-Service for 2710
0rder 33 7.3274-00

	

$5 00

	

Order 070-3024-00
Rain Cover -for 2710 . Ofder 016-0848-00

	

$18:00

	

Accessory Po uch - Fo r 2710
Order 016-0677 -00

GRATICULIES, FILTERS

	

Viewing Hood - For 2710
CRT Light Filter - for 2710

	

0rd8r 016 -0566-00

	

$21
(C lea r) 0rdeF 337-2775-01

	

$1.95

	

Carrying Strap - For 2710
(G ray) Girdsr 33 7- 2775-02

	

$2.35

	

0rdcr 346-0199-0

	

$19-25
CAT FI itsm - For 2750/490 Series

	

0iptuxer A3scmb ly - For use witti 2750~490
L

I
g Pit (Ambe. r) Order 378-0115-01

	

$3-30

	

Series Spect rum Analyzers arid WM490 Series
L i gh. t (13 ray) 0rder 3~8-011 5-02

	

$6.00

	

Wavaguide M
I
xe rs . I nciudes TNC to SMA

kli~li--(Jrder 378-0227-01

	

$85

	

adapter and SMA serni-rigid coax .
PART9

	

0roler Di 6-10S85-00

	

$290
K217 - Lab Cart ~2750 Svrje5~

	

5570

	

Diplexer Assembly Cable - Required for
K212 - Portable Instrument Cart (490 Series)

	

$380

	

use with Diplexer Assembly .
0rdar 012-06 49-00

PROBES

	

LITERATURE
Avarlet,, of

	

robes are available in va

	

inV

	

.1

	

W

	

NumerouA App I tcatio n Notes an d magazine andc Iafrequency and impedance ranges that can
be used with the tL6, 2710, and all 2750/

	

repri nts on s pectrum anaN7er measurs ments are
490 SefiCS SPeCtTum analyzers .

	

available- Notes on baselband~ EMI, two-way radio
FET Probe P5201 - DC to 900 MHz

	

$1350

	

arid televison measurements, noise and pulse testing,
FET Probe P6202A - CC to 500 MHz

	

i780

	

arid uthers have lauer , written to he I p yo u with you r
11 01A Probe -Power Supply for 271

	

$450

	

measurements .

$37

Convent!onaI Probe P6056 - DC to

	

Inaddition, ou r staff of spii cial ists stands ready to he I p
3.5 GH2. 6ft

	

$240

	

you solve any special measurement problems- Contact
Convuritional Probe P5057 - DC to

	

your local Telitirorrix saies office or representative .
1 .4 GHz, 6 ft

	

$225
Current Probe P6022 - DC to 150 MI 1z

	

$530

	

Contact your local sales representative .

Allf,

j 4i

	

. ~f

P.1011iH .

	

-

494APandK212
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TM 500 and TM 5000 inst r uments provide t h e answe rs

	

Fo r the TM 5001ine of

	

manual instruments, there's α
to α broad r an ge of test

	

and measureme nt nee d s .

	

You

	

can

	

t ravel mainf ram e far service wo r k and fiel d testing ; α rac k
choose f r om ove r 60 compact p lug-ins to create

	

mount mod el fo r pr od uction test ; or sta nd a r d main-
mut ί function p ac kages fo r α wi d e range of applications, o r

	

f rames, compact and convenient for bench o r d es k , t h at
to solve uni qu e ap plication p r oblem - Th ese mod ula r	accept one to six inst ruments . βαΙΙαbουt carts are
inst ruments can fu nction ind i v i dual ly o r as part of α

	

available fo r lab configurations w it h Talk osci l loscopes .
com pute r-controlled π etωοτ k.

	

The ΤΜ 5000 inst rum ents ope r ate i n eithe r TM 5003
With ove r 80 cost effective pl u g-ins from wh ic h to

	

or TM 5006 mainf rames to form compact, configurable,
choose, the Tek tronix TM 500 line of manual inst r uments

	

autom ate d test systems t h at occupy less t han h alf the
lets you create just t h e system

	

you need . And αΙΙ TM 500

	

rac k sp ace of ordinary rac k mo u nte d e q uipment and
instrum ents are electrically and mechanically

	

compatible

	

decrease t h e number of G ΡΙΒ cables an d powe r outlets .
wit h the TM 5000 GP I B p r og rammable inst r uments, so

	

One cab le and one powe r co r d per main frame ar e all t hat
they can be used in TM 5000 mai n frames si d e- b y-si d e

	

is re q ui re d . T h e TM 5003 has t h ree compartments, th e
wit h the TIM 5000 prαgrammab les . T h is compatibil i ty

	

TM 5006 has six . Al Ι TIM 5000 and many of t h e TIM 500
yiel d s cost effective sol u tions to system app lications

	

instruments a re UL listed .
where not αΙΙ f υ nctians o r meas υ r e m ants need to be pro-

	

Adherence to stan d ard form an d fit means that any
grammable .

	

TM 500/TM 5000 instruments

	

can be re p laced ίπ α
Th e TM 5000 prog rammable inst r uments a re designed

	

system without th e uncabling, ιιπstαck ίπ g, rest λ c k ί ng,
fo r ease of use and flexibility in a utomated testing a nd

	

and recabling t h at is necessary w it hmost inst ru ments .
measu r ement app l ications .

	

You get t he b enefits of

	

Rebuilding t h e system fo r d iffe rent tas k s ta kes secon d s,
advanced p r ogramming ca p ahi Ι ity, comp lex interfaci n g,

	

not hour s .
and compactness as stan d ar d features,

	

The TM 500/TM 5000 line of mod ular inst ruments is
Pr og ramming is simple because TM 5000 inst ru ments

	

des ί gne d so th at con nectiαη s between m α d υΙ es arid/or
ar e GP I B ccmp atib Ι e and sup ρα ft Te k's

	

Standard Co d es

	

external eq ui pment can be made by the main frame rear
and Fo rm ats, ass ur ing that th e language and syntax

	

inte r face board an d op tiona l rear -pane Ι co n η act ο rs,
between instru ments a re consiste n t and easy to use .

	

While th e connections can be made in each of th e
Standardized instru ments- d ata fo rmats open up t h e lines

	

mainf rames, o rdering th e rea r interface (Opt. 02] provi des
of b u s communication and make you r test and measu re-

	

the BNC connecto rs fo r th e rear panel .
me nt system easy to set υρ απ d op erate .

Co ntents

m Ι?? σ

Signal Sources
A r bitr ary Waveform
Generators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 245
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~J IESTAND MEASUREMENT MODULAR INSTRUMENTS

09rr
TIM 5001TM 5000
Modular Instruments

" Reduce Your Cost of
Benchtop Automatic Testing

" Save Space and Time
" Use Less Bench orRack
Space

" Save Hours of Configuring
cablinglRecabling
Your Test System.

" Specially Designed to Work
With Tak's Various Test
Procedure Generation
Software Packages

*Programmers and Non-
Programmers Can Generate
Automated Testing
Procedures Faster

NEW WaveWriter

Arbitrary Waveform
Generation Sottware

" PC-Based Software
" Create and Modify
Waveforms forAFG 5101/
5501, VX5790, atc.

"Microsoft Windows-Based
Software

" Compatible with TakTMS
Test Development Software

" CreatelAfortily by Equation,
Freehand Draw, Autoline,
Math Functions

APPLICATION AND CONSTRUCTION
NOTES

The TM 500 a nd TM 5000 1 nstr ument I i nes are
supported by a series of Application and Construction
Notes that communicate up-to-date technical informa-
tion . Application Notes oufline [tie steps necessary to
solve complex problems, or to achieve optimal
perlormance and versatility from your

I
nstraments .

Subjects include
'
integration, v-to-f conversion,

generating delayed pulses . and transducer measure-
ments,

Construction Notes provide information to build
custom circuits using a blank plug-in kit and standard
co rnp o ri e nts . T h ese n otes are deve I o p ed fro rn the actu a I
construction of more common special circuits . and
i n c Iu de p arts I

I
sts, sch e rnat 1 cs, a n d oth e r constructio n

details . Some of [lie available notes include power-
s u pp ly c i rcu i ts, thermal it ue RMS convefte r, a nd anal ag
multipliers-

ARBITRARY WAVEFORM GENERATION
SOFTWARE

WaveWriter Tl,l is the now software suppoq package for
creating and modifying arbitrary waveforms for the
Tektronix AFG 5101, AFG 5501, and the VX 5790
Arbitrary WavefDrm Generators . WaveWrilei represents a
major step forward in allowing easy creation of the real-
world signals which are increasingly being used to test
circuit tolerances, drive vibratinn/shake tables, and
simulate other non-ideal or corrupted signals .

WaveWri le r a I so su p po rts t he 2400 ser ies I i ne of
digital storage oscilloscopes with template generation for
the Save-On-Delta feature . Therefore, with WaveWriter,
the u se r can c reate th e exact toI e rances o r lem p I ates with
which to capture a differentiated signal or identify a
failure .

For more information on WaveWf iter, please turn to
page 342

1
n th e Test arid Mea so reme nt SollwarD sect i a n

of this catalog .

SOFTWARE SUPPORT IS EZ
Tektronix's EZ-TEST PC Test Procedure Generator

was developed with GPIB modular Instrument systems in
mind . EZ-TEST PC can reduce the Vme required for test
p roced u re g e nerat

I
on f r om days or weeks to h ou rs ,

Using this menu-driven, high-level software package,
even the inexperienced programme( can create complex
test procedures without writing a I me of code . No
knowledge of the test language is required . You simply
need an IBM compatible PC such as the Tektronix
PEP 301 .

Arid Tek'S experienced software specialists cap help
you develop a u nique software package for your
s p uc [at ized ap p I i cati ons. Uti I izi n g EZ- TEST PC, or a
variety of high-level languages, the Tek special Ist can
build test procedure software that is easy to learn arid to
u se . System start u p t

I
rne wi I I be kept to a rn i n [ rn um . And

all software documentation, including the application
so u rce code, wi I I be pfov

I
ded .

AUXILARY INSTRUMENTS
Several special~ plug-Ins that are compatible with the

TM 500/TM 5000 mainframes are available both through
Tektronix and other vendors . Special[ty plug-ins from
Tektronix i ndude the TR 502fTR 503 Trac k i ng Generalor,
DP- 100 Digital Video Probe, OT 501, OT 502, and
OT 503 Optical Transmitters, OH 501 and OR 502 Optical
Receivers .

Other vendors selling TM 500 compatible plug-ins
include - Argos, Efratom, Lasertfon, Stavely Zetek,
SpectriDip, and Pu Is e I nstrume nts,

NEW WaveWriter

	

CREATE YOUR OWN APPLICATION
PACKAGE

The Now Electronic Bench Series (EBS) packages link
the ve(sati I ity of the modular instruments offering with a
portable scope, which allows you to specify a grouping of
instruments to fit your application .

By filling all the compartments of the chosen
mainframe with TIM 500 and/or TIM 5000 instruments,
you will save 10% off the catalog price- In addition the
10% discount can be extended to include a 2200 series
or 2430A osc i I I o sco p e when ordered at th e same time.

With FIBS packages you select a complement of
st

I
m u I us, measuremen t, and power s u pp ly modu les to f 1 t

your application along with one of the three-, four-, or
s ix-wi de ma [ nfra mes (and save 10% off t h e cata I a g
price),

VERSATILE AND COST-EFFECTIVE
Versatility arid cost eff iciancy are as impWant a part of

t he TM 500/TM 5000 rn odu lair c oncept as so Ivi ng ap p I i -
cations problems . With the Tektronix TIM 500/TM 5000
modular instruments you can assemble a highly versatile
test system that f

I
is your parti c u lar app I icat

I
o n, An d you

can upgrade performance capabilities as needed, using
th e same mai nf rame and powe r su p p I y as bef ore, w

I
t h

complete assurance of total compatibility and Tek
reflability .

Bed uce yo u r test i n g co sts . . . w i th Te k Test and
Measurement Modular Instruments!



SIGNAL SOURCES

	

Gated , Sw ept and Modulated Function Generato r
Outputs

FUNCTION AN D PULSE GENERATORS

	

All fu nction generator out p uts can b e triggered and
gate d . In t r igge r ed mod e . you get one cycle of output

TH EORY AND SPECIFICATIONS

	

each time α trigger signal is applie d .

	

Som e function

Pu lse and Function gene r ato r s stim u late devices an d	generator s also pr ovi d e bu rst mode, ίπ wh ich α preset

ci r cuits u n d er test by sim u lati n g typical wavefo rm s .

	

num be r of cycles is ou tp u t for eac h t r igge r . In gated

Sti mu lation can b e app lied to ci rcuits ranging f r om α

	

mod e, you get o u t p ut as long as t h e t r igge r signal is

single logic device to α satellite communications system

	

asserte d . T he fr eq u en cy of sinewave o ut pu ts can b e

or α heart pacema ker . Waveforms simulated can ra n ge

	

swept, wit h t h e sweep signal available fo r d r iving t h e

f r om α sim ple tr ain of pu lses to representations of

	

horizontal section ofan oscilloscope . Gener ally, swept

sp read -s pect rum mo d ulate d RF signals o r card iac

	

measurem ents a r e used in aligning receivers and in

systole .

	

eval u ating amplifie r and filter res ponse . In addition,
frequency swee ps also simulate t h e "c h i τp" wavefo rms

Pulse Generators

	

toυη d ίπ rada r

	

and ot h e r spee d

	

and d Ι 5 ΙαηGΒ meas η ring
If your a pp lication sim p ly i nvolves driving d igital

	

systems .
circuits with sim u lated cloc k s or s ί mp Ι e b ursts of p u lses,

	

There a r e extensive ap plications for modulated
t h en α pu lse gene rato r is t h e ap p ro pr iate choice. Pu lse

	

signals . In addition to sim u lating bu ffe r - and output-
generators a r e relatively inexpensive, and t h ey offe r t h e

	

stage β F am plifier s, amp litude mo du lated signals can
risetime capability needed to d rive EC L and h ig h -s peed

	

stimulate detector s and au tomatic gain and level cont rol
CΜ05 logic. .

	

stages ίπ receiver s . Wit h f requency modulotiο r ι , d r i ν i ιιg
8y gating α pulse gene rato r w it h an exte r nal signal,

	

t he input with α bi nary d igital signal simu lates fre qu e ncy
you can cause it to outp ut single p u lses o r p ulse bu rsts in

	

sh ift keying, as used in modem s .

	

Driving the inp ut w it h α
reg u lar patterns,

	

m υ lti-level d igital signal can sim u l ate the fre qu ency

Function Generators

	

hopping wavefo rms of spread-spectrum communications

Function gene r ato r s a re mo re general - p u rpose t h an

	

systems .

pulse generators. All Of them Offer s ίηe, triangle, and

	

to incorporate
rag ro

the
e
features

υπε
ο [ Γυη

fυοε tiongtnerato
rs

make
in

It easyeasyeasy

square-wave o u tp uts . Many p rovide ramp and pulse

	

r αυη generators
benc htop ATE . (Prog ramma h~ ity also means t h at you

outp uts, ο btaina d by var ying the symmetry of triangle αη d

	

can en te r c οm ρΙαχ setu ps eith er fr om th e keyboa rd or via
s qu a re waves . Th at is, variab le symmetη lets you. ta ke α

	

the IFFE-488 interface an d recall t h em q u ic k ly late r.]
t r i angle wave an d inc rease t he slew rate of its leading

	

This capa b i l ity inc r eases thr oug h p ut in autom ate d test
edge wh ile d ec reasing t he slow rate of its t railing edge,

	

systems .

	

In manual test env ironments, it lets you pr eset
sim ulating th e sweep functio ns used in raster-scan

	

your test par am ete r s and then tu r n over the actu aldisplay devices . V arying th e symmetry of s quare waves

	

running of th e test to less s k illed personnel .
lets you emulate α p u lse gene rato r by giving you precise
control ov er pu lse w idt h an d d u ty cycle . T he nee d fo r

	

GP I B AND BENC HTOP ATE CODES AND
sines, ramps

	

and pulses is easy to υ nde τstand, but when

	

FORMATS AND TM 5000 MODULAR ITY
do you need t r iangle and squ a re waves? Triang l e waves

	

When you use GP IB , Tek t r onix' Co d es and F or matsare use d to characterize or verify tracking, detection,

	

standard makes programs easy to wr ite a n d read andswitching or t rip p oints . T h ey h el p determine th e

	

p r ovides consistency across the c οΙτιμαπγ 's entire
switch ing th reshol d s of compaε ato r s, 5c h mi I t trigge rs,

	

product range .peak detecto rs, Α-to-D co n ve rters, and h ysteresis circuits .

	

For
range .

	

ATE, α si ngle G Ρλβ cable, routed to t heSqu ar e waves h el p id
level

characterizeη she switching response of

	

back panel, can se rve all the inst ruments p lugged into αposs 1b Ια
to

gates,
meas ur e

arid level e, s l ew rate, They
overs h oot,

make it

	

sέπ g Ια ma έ nfram e, red ucing cable cost and aIect romag-possih le

	

r iseti m
Overdrive recove r y and issettlinge time .

	

netic interference .
5000 concept mak es it easy to interconnecten ω α

wί th
m

0.1 πέοαΙαεγ
is t hr ee

ηίο 1
al fί ve υpercent on

	

instrumen ts, e ven non-programmable TM 500 instru -instruments

	

η

	

e

	

instruments
ίιιρυτ and

	

ments . T he ίΙΙ u str ation s h ows how α PFG 5105 can betypica l ly heroes .
This

0 .1 percentnt on

	

d ο better with

	

use d wit h TIM 50 Π i n st rume n ts to o btain h ig h ou t put0 ί 0051 contr ols Τυί αcαπ he α
synth

	

to

	

[hail

	

voltages, fast r[set ίm α5, Ιοω re p etitίο n rates, swee p s wit h0 .005 percen t acc uracy wit h	synth εsi τer mode, ίπ wh ic h
t h e function gene rato r is loc k ed to α re fer ence crystal

	

shaped amplit ι + des, and even signals fo r optical fiber

oscillato r. Οη instruments suc h as t h e FG 5010, ί t is

	

testing .
possible to lock t he phase of t he o u tp u t to α refe rence
signal wh ile varying relative ph ase p lus and min u s 90
deg rees . Exce p t ίπ mo re ex ρ ensive inst rum ents, square-
wave/pulse risetimes a re slowe r than t h ose o u t p ut by
pulse generators. Typ ical values are 20 to 25 irs,
althoug h t he Tektronix FG 504 offe r s 6 ns risetimes.

ι .7 Ι υl νJ` Τ1.
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ARBITRARY FUNCTION GENERATORS

	

UNPRECEDENTED APPLICATIO NS
Ar bit r a ry F unction Generators gene r a l ly p r ovide all of

	

The availab ility of Arbitrary F unction Generato rs
the features of pr ogramm a ble function gene rato rs, plus

	

opens t he pσss έbiiity of en hancements [ο old testi r ι g
the αb ί !ity to c r eate

	

any arb ίtrary wavef ο r m .

	

Ιη α sense,

	

αρρΙί cαt ίοπ s atοπ g with some app Ιίc αt ίοπs t h at a re
-----4~-~-~-- : : - έ

	

- : ;

	

=they perform the opposite fu nction of α d igitizing ο s είΙΙο -

	

enti rely new.
scope . T hat Is, w h ere th e sco p e capt ur es αwaveto rm	and

	

Fo r examp le, It ί 5 common to subj ect mech anical
c α n ν erts it to an a rray of d έ g ί tally sto re d ροίπts ; th e AFG

	

assem blies [ο vi b raε i α r ι tests w ith swept vi br ation
Ί

	

- .

	

-

	

ι

	

-

	

fa kes an a r ray of ροίπ 1s and Ira η sto rm s th em to α time-

	

freq uencies an d f req u e n cy d wells resοηαη ce p oints.έ -.- . . ι

	

ι

	

varying signal . In fact, (within th e 12 MHz ban dwidth of

	

Howeve r , by dr ίνίπ g vibration table ampl ίfiers from
A FG 5Ι0 Ι created driυe

	

the instrument), yo u can take α dig it έzed signal cap tured	arbitraryfυηct ίοη generators, it is possible to accu rately
Agnadforα

	

e

	

ηΙcαt stress

	

by α scope, download it to t he Tektronix A FG 5101 and

	

simulate real world environments such as missilemissile
tester.

	

ou t p u t It repeatedly . More generally, t h ere are several

	

Ιαυπ c h es . Th e scσρ e trace below s hows an AFG 5101
met h ods of creat ίη g ar bit r a ry wavefo rms . Instead σε α

	

created d r ive signal fo r α meε h απί cαί st ress tester . It was
scope, you can use α digitizing tab let connecte d to α

	

created to raise α test sam p le to maximum tension and
G ΡΙΒ controller an d ge ne rate t h e require d points by

	

then sub j ect it to α ser ies of fatig u e cycles .
act u ally draw ing t he re q ui re d wavetorm : Alternatively,

	

As α more exotic example, it is p ossible to d igitize
you could use α softwa re p ac kage

	

such as (tie To kt r onix

	

an imal calls using α sco p e, store them in A FG memory,
WaveWr iter , to clearly and simply desc r ibe the mat h e-

	

and play bac k modified ver sions w h ile st udying animal
matica Ι fu net i οη s re ρ rese r ι ti η g α wavetorm- WaveWr iter

	

responses to t hem .
a u tomatically gen e rates α set of points th at acc ur ately
d escr ibes t he malheniati εαΙ f υη ct ίαπ yo u 've ente r ed, an d

	

SPeε ifi εatioes
t h en downloads t h em to t h e ΑFG .

	

Pu lse gene r ato r s . Th e key specifications are pu lse
It isn't even necessary to program ove r th e G ΡΙΒ .

	

pe r iod , duration, and duty facto r , followed by transition
Because the AFG 5101 h as αιι ext r emely fast wavetorm	time. Some ριι 1se gene rato rs

	

can out p ut ρυ !se pai rs,
exec u tion buffer, yo u can see you r waveforms as you

	

wh ich a re used in testing the ability of digital cir cuits to
c r eate [h em . Th is πυ e απ s t h at w ith α sco p e connected to

	

disc r iminate b etween closely spaced events . Be s ur e to
the AFG o u tp u t, yo u can define α repetitive signal point-

	

match t he instrument's output impe dance to t h e kin d of
b y- μυίπ [ using t h e keypad on t h e f ro n t p anel watch ing

	

logic un d er test- T h ai is, d o [lot load CM05 wit h α
as yo u constru ct i f . An αυ[oline feat ure con st ru cts st r aight

	

50 ohm so u rce .
lines from use r - d efined end ρ0 ί nts . To sp eed co nstructia η

	

Function Generators : If you plan to use symmet ry
of common wa v efo r ms th at a re comp osites of basic

	

controls to prod u ce pu lse trains, t h en th e same
fu nctions, th e AFG 5101 pro v ides five p r e d efined 1000-

	

conside rations a p p ly as far p u l se gene rato rs .

	

In add it ί on,
point wavefoms Ill at ca it be combined and	fre quency range, acc uracy and resolution are key specs,

+ αον

	

ed ite d	fo l lowed by amp Ι itu de f Ιαtness ac r oss the out p ut
Ν1 ανetarr" ~;

	

. These are t h e οίπηωανρ
ss
qu a r e-wave,

	

f req uency range, j itte r and sta b ility- Afte r t h at, matc ha r*'ι

	

ο~σ ο

	

triangle . and up and down ram p .

	

features to

	

our needs . Ι # t h e inst r ument is intended for α
ti

	

~

	

h rr:

	

ααεί

	

The outpu t freq u ent

	

that can he ac h ieve d
	specificapplication, or it t h e circuits YOU wo rk wit h a r e

how
by arbitrary

fast the instrument's
d 1
dito

r
g ι [αΙ -to-de

pen d s
απαΙσ g

on

	

limited i n term s of freq u e ncy o r logic typ e, yo u may not

ι rεsec e dge

	

converter reads th roug h addr esses (w h ich

	

need the in υ st e χμ e η s ίνο ίιι s[ r υmen1 . If you are υ s ιπg απ
ΡG5

	

: : ιι )es ι+r, k; ~_ ο

	

depen d s oil t h e in herent speed of the α -to-A

	

external signal to f requency mo d ulate th e o u tpu t,
f

	

-2

	

' ο, :α d :ι

	

and the clock speed) and t he numb er of

	

determ ine wh ethe r you want [ο sw ee p front fr eque n cy [ ο

1-

	

μ oitits need ed to define α wavetorm o r signal-

	

frequency ( VC0 operation) or wh et h e r you want to
F o r exam p le, th e AFG 5101 w ill execute α 10

	

cont r ol th e deviation f rom α carr ie r f re qu ency (FM
0W e μ d :e

	

paint signa l at fr equencies from 1μΗτ fn 1

	

ο p eratiοη) and select accor d ίng Ι y .
_

MHz .

	

The same facto r s a p ply to choosing p rog rammable
1tΙηΓ11ΩΙΠ

	

The maximum fr eq u ency of a rbitrary

	

function gene r ato r s, w it h additional considerations of
waveforms is 5 MHz. Howeve r, the

	

prog r amming ease . Look fo r consistency and easy
ορει cα

	

instrument's function generator o u tput is 12

	

readability in t h e manufacture r 's p rogramming language .
ι ,:~ιν ~ τ ~ ~Ι ι = =. :

	

MHz. The arbitrary function capability of in-

	

It you want to b e a b le to use the instr ument for quic k spot
ι. τ,

	

5Ιrumen[5 suc h as t h e A FG 5 101 extends to

	

measurements outside of α henc h top ATE system, verify
η

	

Γχ

	

'--- ~υ

	

the sweep fu nction use d to mo d ulate t h e

	

that the instrument is easy to pr og r am f r om t h e f r o nt

0-

	

`IJ fre q ue n cy of t h e standard sinusσ i d al out pu t :

	

panel . In eit h e r context, yo u will nee d #ο deter mi ne

T h is has some inte resting uses . Fo r example,

	

whether the inst r um ent can sto re e nough f r ont panel
t he ill u st r ation to the left, s h ow s how, by

	

setups to meet you r app l i cation nee d s and wh et h er the
AW

	

setups remain in memory w h en power is removed (non-
-_2 - ;, ρ , r α

	

pausing t he sweep at certain f req u e n cies, yo uJL

	

-00-

	

can create intensifie d marker zones on an

	

volatile memo ry) .

oscillosco p e reco r ding th e be h avio r of α

	

Arbitrary F u nction Ge n e r ato r s ; All t h e factors listed

Interconnect TM 500 instruments

	

ci r c uit connected to t h e A FG .

	

above ap ply fo arbit r a r y function gene rato rs- Ιη α d d ί tέοπ ,

to get th e signal you require.

	

You can also outρυ t markers f r om the fro nt

	

panel to

	

consider th e resol u tion and size of th e arbit ra ry f un ction
mod ιιΙαte yo υ r sco p e's 2-axis i nput-

	

memo ry, (Th e AFG 5101 has 8Κ of 12-bi t bytes-) Finally,
look at how easy it is to p r og ram a rbit ra ry functions, an d

how easy th ey a r e to edit .



FUNCTION GENERATORS
Fo r test and measu r ement p r oblems requi r ing waveform

generation, t he h igh- p erfo rmance TM 5000/TM 500 Function
Gene rators offer b oth pr ecision and mu ltifunct έonal έty fo r
versatile sol u tions . Whet he r t h e application req u i r es TM 5000
GP I B programmability (AFG 510115501, PFG 510515505, FG
5010) o r manual ο pe ratiαη [ FG 501 A, FG 502, FG 503, FG
504], Μο d υΙαr 1nstr umenIs from Tekt ronix offer α wi d e
selection to meet t h e need .

Τh α AFG 5101 Arb it rary Wavefo rm

	

and Fυπεt ίοπ Gan e rato r
p rovi d es acc ur ate " r eal-wor ld" simulati α n by co ni b i η ing
analog and arbitrary waveform gene ration with t h e ability to
gene rate use r defirι ad sw eep s ha p es . It is r eally th r ee
generators ίπ one . And w it h the NEWWaveWr ί te r Software, th e
cr eation and modification of wavefo r ms for t h e A F G 510115501
a r e qu i c k and easy . Glitc h es can be ad d ed to existing signals
to test tolerances in ci rcuit designs-

Or signals can be create d f r om stan dard functions su c h as
sine, squ a re, οε Pulse-fu ncti ο ns,

	

and mathematically
combined fo r u nlim ited ve r satility .

Pulse
Ramp
Arbitrary Waveforms.

TM 5000ΙΤΜ 500 Σ1rι lse and Function Gene rators

ιαιι ;ιωιπι ~τε~χ ~~ ισ :ιm ι : ιΕ,y χιχωι rιι ~ ικ fιπα

31(XΙν/ιL Οωυ11CUP-113

Application/Feature

	

FIG 5 σ 1λ

	

FIG 502

	

FG 503

	

FIG 594

	

FG 6010

	

AFG 5101r5501

	

PFG 510515Μ
Sine, Sq u are, Tr ianglc
Waveforms

	

+ ;0

	

+ 0ε

Fre quency Range (Hz)

	

0.002 to 2 Μ

	

0.1 to 11 Μ

	

1 to 3 Μ

	

0.001 to 40 Μ

	

0 .002 to 20 Μ

	

0 .012 to 12 Μ

	

0.012 12 Μ
with va r. symmetry

	

200 k ± 19%

	

4 Μ

	

4 Μ
Amplitude (Vρρ)
Open Circuit

	

30

	

10

	

20

	

30

	

20

	

19.98

	

19.98
into 50 Ω

	

15

	

5

	

10

	

15

	

10

	

9.99

	

9.99
Offset (V d c)
open ci rc u it

	

*τ 13

	

-5

	

-7.5

	

+7.5

	

+7.5

	

-9.98

	

±9.98
into 5 ο Ω

	

-6.5

	

±2.5

	

-3.75

	

±3.75

	

--3.75

	

±4.99

	

±4.99
Peak Signal + Offset (V d o)
open circuit

	

±15

	

+10

	

±15

	

+20

	

±15

	

i9.98

	

±9.98
Into 50 Ω

	

±7.5

	

±5

	

t6

	

~11 .25

	

±7.5

	

±4.99

	

+4.99
Ουt ριιτ Impedance

	

5ο δ2

	

50 Ω

	

50 Ω

	

50 Ω

	

50 Ω

	

50 Ω

	

50a
Sine Wave Amplitu de

	

±0.1 d B,

	

±0.5 dΒ .

	

±0.5 d B,

	

±0.5 dB,

	

±3%,

	

0.5 dB,

	

0 .5 dB,
Flatness (Hz)

	

20 to 20 k;

	

20 to 20 k;

	

20 to 20 k;

	

0 .001 to 40 k

	

0.002 to 1 k ;

	

0,012-120 k

	

0.012-120 k
(10-kHz ref,

	

±0.5 dB,

	

± 1 .5 dB,

	

±2 dB

	

±2 dB to 40 Μ

	

+3.5%, 1 k to 1 Μ ;

	

±2.0 d Β t α 1 .2 Μ ,

	

i 2 .0 6 Β tο 1 .2 Μ ,
50-£2 load)

	

20 k to 1 Μ ;

	

σ .1 to 11 Μ

	

0.1 to 3 Μ

	

ε 5%, 1 to 5 Μ ;

	

{ 3 dB to 12 Μ

	

~ 3 dB to 12 Μ
± 1 dB, 1 Μ t0 2 Μ

	

+5%-10%, 5 to 20 Μ

	

1 kHz ref

	

1 kH z re l

5 Ιπθ-Wave Distortion

	

< 0.25%, 70

	

ε 0 .5

	

<- 0.5%,

	

ε 0 .5% .

	

+0.5%,

	

κ 0 .6% .

	

ε 0 .6%,
[ Ητ , Maximum O u t pu t .

	

to 20 k' Ζ ;

	

10 to 50 k'-

	

1 to 30 k;

	

20 to 40 ic -

	

20 to 19.99 k

	

121 Hz to 120 k

	

121 Hz to 120 k
50-load)

	

5 0.5%, 20

	

Ha rmonics

	

< 1%, 30

	

Ha r monics-

	

ε_ 1%, 20 to

	

Ha rmonics :

	

Harmonics :
to 100 k

	

ε -30 dB at

	

to 300 k;

	

ε

	

30dB, 40 k

	

19 .99 k

	

<-30 d B above

	

ε - 30 d B above
Ha rmonics

	

all oth e r

	

ε 2 .5%, 300 k

	

to 1 Μ ; ε -20

	

Harmonics :

	

120 k

	

120 k
5-30 d 8,

	

frequencies

	

to 3 Μ

	

dB . 1 to 40 Μ

	

α 30 dB down,
1 σ0k Ιο 2 Μ

	

1 σσ k tο 20 Μ
Trigge r In p ut

	

±90° varia b le

	

No

	

No

	

20 MHz Max .

	

190° νατέαb Ια

	

Fixed	fixe d
start phase

	

+ S0°start

	

sta rt phase

	

phase

	

phase
cont r ol

	

ph ase cont rol

	

control
to 10 MHz

Annplitudc Modulation

	

No

	

No

	

No

	

Yes

	

Yes

	

Yes

	

Yes
Voltage-Controlled

	

Up to1000!1 frequency change ω lth 10 V external si g n al .

	

5.0 V fo r	5 .0 V for
Frequency (FM)"

	

50 σ :1

	

500.1
IEEE STD 488 .1 1987

	

Yes

	

Yes

	

Yes
Price

	

$970 $1,145 α$710 $3.375 $4,125 $3,4951$4,125 $2,9951$3,595

''	15°Cto 35°C ambient

	

'' 2f1°C to 30'C ambient

	

I

α Prod u ct available with in 24 hour s th ro u g h Tek D i reei . Call 1-800-426-2200 .
247



SIGNAL SOURCES

Imkr7
AFG 5101/AFG 5501
Function Generators

" Fully Programmable from
Front Panel or GPIS

" Standard and Arbitrary
Wavetarm Generation from
1 Oz to 12 MHz

" Two Non-Volatile, Selectable
6K Memories for Wavelorm
Storage

" Non- Volatile Storage for up
to 9.9 Front Panel Settings

" 10mvto 9.99 VP-P into
50 Ohms

* 0.2% Accuracy (0.005%
with Synthesizer Option)

* Sine, Square, Triangle,
Romp Up, Ramp Down,
Arbitrary Wavelarms, and OC

* Linear, Logarithmic, and
4rbitrary Sweep Capabilities

* Convenient Creation and

ORDERING INFORMATION
AFG 5101 Programrn able
Atbitrary/ Function Generator
(Plug - ri)	$3,495
1nc Iude si I nst ru ment manual
(070-6759-00) ; Reference guido :

I
n~trunnont interfacing guide
(070-6930-00) .
AFG 5301 Programmable
Arbkrary/ Function Generator
(monalithic)

	

$4,125

1

ncludes :
I
nstrument manual

(070-6759-00) Reference guide~

I
nstrunnent ini~rlacing guide
(070-6930-00) .

OFIFIONS
Opt. 02 - Adds afrequency lock
Synthesizer

	

+$350
ACCESSORY

Service Manual - Contact your
local Salm Repi- nentative .

The PFG 5105 Combines full-teatufed function

	

and panel settings can be stored on disk . Up to 99 panel
generation with pulse generation in one convenient

	

settings can also be stored in internal Pon-volatile
package . Both the AFG and the PFG can store up to 99

	

memory .
complete front panel settings . This fMLire ao,,elerates the
programming process for computer controlled applica-

	

CONFIGURATIONS
tions and enhances benchtop Capabilities-

	

The AFG 5101 Is a three-wide plug-in module that fits
Tektronix realizes the need for monolithic products in

	

into the TM 5003 or TM 5006 Power Module Mainframe .
specific applications- The AFG 5501 and the PFG 5505

	

The AFG 5501 is the AFG 5101 mounted in a three-wide
have been developed to meet these needs . Both products

	

GPIB power rnodule- The AFG 5101 is at the heart of the
come with a dedicated power housing and carrying

	

ESS 5002 Prog rammalb I e Af b
I
tra ry St i mu I us/Measu re

handle and do not require a TM mainframe .

	

ment Package .
The FG 5010 provides full GPlB programmability,

accuracy within 0 .1 of reading to 20 MHz, variable

	

OPTIONS
symmetry, complementary output, and a host of other

	

0 ption 02 adds a f requen cy I oc k synthesize r that
features-

	

provides a stable output waveform by locking the output
Th e FG 501 A provides I ow d i stor [a n wavefGrms fro rn

	

to art i nte r na I qua rtz cfystal . Th i s o ptj o n operates
I
n

0 .02 Hz [a 2 MHz and is wal I suited to audio app I ica-

	

continuous mode only, from 12-1 Hz to 12 MHz-
tions .

I h e FG 50d gen e rates th ree basi c waveforms fro rn
0,001 Hz to 40 MHz . Its unique phase lock mode enables

	

ACTERISTICS
conversion of digital signals to high or low frequency

	

Waveform - Si ne, sq uare, Ir i an g, I e, a r b i trary, an d dc .
sire waves, pulses, or triangles .

TheFG 501A, FG 502, and FG 503are lower

	

OPERATING MODES
freq uen cy g enerat ors t h at p rov id e a I owcost a I tom at ive

	

Confinuous- Output continuous at programmed
for straight torward applications in biological, geophysi-

	

frequency, amplitude, and offset .
cal, and ineclianical simulations .

	

Triggered- Output quiescent until triggered by an
internal, external, GPIB, or manual If! gger -1 then generates

EXTENDED FUNCTIONALITY

	

ana cyc I o at p r ogrammed fraq u a ncy . amp I itu do, a nd
The DD 501 Digital Delay is ail events-counling device

	

offset
that can be used with pulse, function and clock

	

Gated- Same as triggered mode except waveform Is
generators in such applications as precise digital delay

	

executed for the duration of the gated signal, The last
b etwee n two re. I ated eve. nts, d i v

I
de-by-N f req tie. n cy

	

cycle started is completed .
d

I
v

I
der, p rec i s

I
o n gate gen e rato r, cou Plied bu rst outip ut

	

NBurst- Same as t ri g gefed mode fo f p r ogrammedfrom a ga led pu Ise a r freq u e n ry gene rato r, etc -	n umber of cyc les from I to 9999, as set by th e NBu rst
function .

AFG 5101 /AFG 5501

	

Sweep - I n lem a 1, pfog fa rn nnab I e start ffeq u ency, stop
T h e AFG 5101 /AFG 55 01 coin b i ne Ille capab

I
I

I
t iles of

	

treque n cy, rate (t i in e per step) an d ma r ker treq uen cy-

standard analog and arbitrary waveform generation with

	

Linear, logarithmic, and arbitrary sweep shapes can be
tho qhilkhy in

	

eneratevirtuall

	

an

	

qwpp

	

-ha -toallow

	

continuous, triggered, gated . or burst seleted .
~1

	

y 11 F 11
accurate simulation of eal-world functions .

	

Modulation- The analog generator can be frequency
Standard anal og f u n cti ons i n c I u d e s i ne, sq uare an d

	

and anlpl itude modulated . Arbitrary waveforms Gan be
triangle waveforms, and DC with frequencies from

	

amplitude modulated only .
0.012 Hz to 12 MHz and amplitudes from 10 rnV to

	

increnwil! - F req uen cy, amp I i t u d e, offset . rate . swee p
9.99 V p-p into 50 olims . Wavelorms can be continuous,

	

marker, and NBufst can be manually incremented/
tr 1 ggefed, gated, or b u rst. Tr 1 g g e r can be 1 nternal I y,

	

decremented by a setlable Increment delta . Step rate is
manually . or GP113 supplied .

	

2 st8ps/s for first 3 steps, then 10 steps/s for successive
Arbitrary waveforms can be defined point by point,

	

steps for one continuous keystroke .
g e nerate d mathemat ica I I y, If an ste fired from cc in puter
graphics, or caphired from an analog source and stored

	

FREOUENCY
into one of two independently selectable 12 bit by 8K

	

Rwye- 0.012 Hz to 12 .0 MHz .
wave(orm memories for later use .

	

Resolution- 3 1/2 d
I
g its (1200 cc u Pis) . 0 p I

I
o na I

A sweep generator, from which linear, logarithmic, or

	

synthesizer mode : 4 1/2 dig its (112,000 counts)-
user del i ne d swee p sha p es ca n h P se I ected, a I I ows.

	

Accuracy- ±13.2% of reading from 121 Hz to 5 MHz in
complete custornization ot waveforms . (A mode exists on

	

continuous mode- ±0_5% of reading from 5 to 12 MHz in
the AFG 5101 /AFG 5501 which ai lows viewing and

	

continuous mode . ±5% of reading from 0-1 to 120 Hz in
editing of the waveform as It is designed .)

	

continuous mode- +0-005 in optional synthesizer mode,

BUILD A WAVEFORM LIBRARY

	

12.1 Hz to 12 MHz

Once a waveform is generated, it can be stored in non-

	

fitter- < 0.1 % to 5 MHz .

volatile internal memory . Or, through the GPI13, a

	

Stabillty-±0.2% in continuous mode for all time
complete. library of calibration and stimulus wayeforms

	

intervals . +0-005% in optional synthesizer mode, 12 .1
Hz to 12 MHz . ±0.5 for 24 hours in other modes .



Repeatability- ±1% fa r 24 hou rs ίπ ot he r	than
continuous mode . . +0.005% in op tional synthesizer
mo d e, 12 .1 Hz to 12 MHz.

OUTPUT
AmplitudeRange-10 mV to 9.99 V ρ-ρ i nto 50Ω
(20 mV to 19 .98 V ρ-ρ into op en ci rcu it) . (Open ci r cuit
ναΙυ es are 2 1 ίmcs the d is p layed ναΙυ es, )
Amplitude Resolution -10 mV f rom 1 V to 9.99 V ρ-ρ
into 50 Ω ; 1 mV 1101110 .1 V to 0.999 V ρ-μ into 50 Ω .
1 mV from 10 mV to 0.99 mV p-p into 50 f2 .
Amplitude Accuracy -±2% ±20% mV of p ro-
g ranrmed

	

value for 1 .0 V [ο 9.99 V

	

output α[ 20 to 30°C ;
±3% ±5 mV fo r 10 mV to 999 mV ου [ρυ t, specified for α
sine, squ a r e, o r triangle wave output α[ 1 kH? .
Repeatability -±1%fo r 24 ho υ rs.
AmplitudeFlatness- 0.5 d8 from 0b12 Hz to
120 kHz, ±2 d8 to 1.2 MHz, i3 dB to 12 MHz reference d
[ ο 1 kH 7 sine, square, o r tr iangle wave.
OffsetPlus Peak Αnyrlitude- Αbs ολυte peak
am p litude p lus offset is limite d to αm aximum th at is
dep endent αη th e signal amplit ude range. 4.99 V
maximum for 1 V to 9.99 V range ; 0.499 V maximum for
0.1 V to 0.999 V range ; 0.049 V maximum fo r 0.01 V to
0.099 V range .
Offset Resolution -3 digits ;1 mV when ρ-ρ
amplit ude is ε 999 mV; 10 mV w hen ρ-ρ amp litude ίs
> 1 V (into 50 (2) .
OfΓset Accuracy- ±0.6% ±20 mV (into 50 Ω j.
fpeatability- ±1 %±20 mV Ιοι 24 hour s.
Output Ιηiραdαηεα- 50 Ω.
Output Protection - The inst rument is non-
destructively p rotected against sh ort circu its or accidental
voltage of up to ±100 V (dc plus peak ac) ap plied to the
main output connector .

WAVEFORM
fe Distortion - ε 0. δ% ΤΗD (R MS), 121 Hz to
120 kHz α[ 5 V ρ-ρ amp litude at 20 to 30°C . ε 196 ΤΗU
(RΜ5),12 Hz to 120 kHz at fu ll temperatu re and
am plitude range . (Al Ι harm onics less than-20 dB below
fυη darn eπtαΙ from 121 kH z

	

and above.)
SquareWave Time Symmetry- ε 0.5% 121 Hz to
120 kHz; ± 1% 0.012 kHz to 1 .200 MHz: ±5% 1 .21 MHz
to 12 .0 MHz.
SquareWare Transition Time- ε 15 ns 10 το 90%
at full output am plitude; elsew her e, ε 20 πs,10 to 9096 .
SquareWave Aberrations- ε 896 of ρ-ρ amplit u d e
±20 mV f rom 3.4 to 9.99 V ρ-ρ outpu t amplitude. ε 10%
of ρ-ρ amplitude b elow 3 .34 V ρ-ρ ou tput amplitude .
Triangle Linearity-98% Ιο 100 kH z measured If οιη
10 to 90% on waveform .
DC Range -t 10 mV to ±4.99 Vdc f rom 50 Ω [info
50 Ω] .
DC Accuracy-±0.6% ±20 mV in DG function an !y,
(into 50Ω) .

INTERNAL TRIGGER ANALOG FUNCTIONS ONLY
Range- Repeti Ι i οη rate 100 ns to 999.9 sec .
Resαhitian-4 d igits, 1 ns max imum .
Accuracy- 0.01 %.

ARB ITRARY WAVEFΩRM
Functions- U ser d ef έη ed , or predefined sine, squa re,
triang ΙP., ram p ιιρ , απd

	

ramp down with 0.01 % f reque n cy
accuracy . From 0.001 Hz to 10 kHz (1000 poi nt
predefined waveforms only).
HorizontalResolution - 8192 points for each of two
ίη de penden(Ιy selectable ηαπ-νοΙαt ί1e waveform storage
mem o r ies .
Vertical Resolution -12 bits .
ΟυμιυtAccuracy-±2.5% ±20 mV of p rogrammed

ρ-ρ am p litude when ar bit r ary data ροίπt peak values are
±2Π47 to -2047 at wav efo rm f reque n cies of 1 kH7 with
predefined waveform functions .
Point Duration -100 πs to 999.9 sec w ith 4 di gits
resol u tion . Accur acy typ ically bette r t h an 0.01 %.
Rίsetime- ε150 ns,10 to 90% (wit h no filte rin g) .
Setting Time- <300 ns to with in 1 % of final value w i th
α full scale step (w it h no filte ring),
WarefαrmExecution- Bu ffer 8192 points, volatile .
F ilte rs: 4 sel ectable, single p ole fi l ters (3 dB cu toff
frequency)-
0 - Filler off.
1-Typically 1 MHz ±20%.
2 - Ty p ically 100 kHz ±2U%-
3 Ty p ically 11 kΗτ ±20% .
4 - Ty p ically 1 .3 kHz ±20% .

FREQUENCY SWEEP
Sweep Types- Linear, Ιο gα r ίthm ί c, αr bit raιy,
Sweep Τία rοe-100 πs to 999.9 sec per ρoint ;1 η5
maximum resolution .
SweepWidth-1200-1 maxim um, start and stop
f req uencies mu st be in the sam e range .
Sweep Ranges -10 kHz to 12 MHz; I kHz to 1 .2 MHz;
100 Hz to 120 kHz-, and so on until 0.012 Hz to 12 Hz .
StaiVStαpFrequency Accuracy- ±sob of upper
f requ ency .
Marker -accuracy-i5% of up pe r f requ ency .

~Ί[~1V~iL ~U UlfC.L~

71

G01Β
IEEE-Μ

AFG 5101 Arbitrary Function
Generator

* TheAFG 51011ΑFG 5501
rom piy ωilk IFFF Standard 488. ! -
1 W87and wilk Τeάtrυισί r Sfαισdαrd
Co des and Formats.
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SIGNAL SOURCES
~;w
M "ir-1

PFG 5105/PFG 5505
Pulse/Function
Generators

a 0.012 Nz to 12 MHz,,
Accuracies to 0.005 with
Synthesizer Option

- Programmable Width and
Delay

0 10 MV to 9.99 Vp-p Into
So Ohms

* Confinvous, Triggered,
Gated and Burst, AM, VCF
andLinear Sweep Modes

- Non-Volatile Storage for 99
Front Panel Settings,

ORDERING INFORMATION

PFG 5105 Funct i on Gonerator

	

$21M

1
ricludes : fistruinent manual
(070-7331-00) ; Refvrenw guide-,

I
nstrument Interface guide
(070-7329-00) .
PFG 5605 Function Generator

	

$3,595

1
ricludes : Instrument mnual
(070-7331-00) Reference guide;

,
nstrumant ini~lace guide
(070-7329-00) .
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INPUTS AND OUTPUTS

	

GENERAL
VC01TM Input- 5 V p-p for a 500 :1 frequency change.

	

Environmental- Operating : 0 to 50QC .
Trigger In - TTL compatible- Nom i nal impedance :

	

Non-operating : -55 to +75 0 C .
10 ko . Maxi rnum rate : 6 MHz . M 1 nimurn width : 20 ns .

	

Power Conumption -50 VA max i mum, I i rn i ted by
AMInput- I n put res i sta n ce . 10 kLI no rn 1 nal . 5 V p- p

	

internal fuse .
(0 V to + 5 VdG) tar 100% modulation . Bandwidth - DC to

	

Power Dissipation - AFG 5101 : 30 W AFG 550 1 :
20 kHz minimum . (AM limited to 30% at certain

	

90W
arriplitude levels-)

	

Meammy- %fl-volatile, stores up to 99 complete front
Input Protection- All inputs protected against up to

	

paneI Wt I n g s, Two se lectab I e 8192 a r bi trary waveform
±50 V (dc plus peak ac) accidental input .

	

memories .
Sync Output - TTL I eve I sq u a rewave at pfagrammed

	

Display- 2 J i ne al phanumef ic, 16 character LCD .
f req ue n cy or at the end of eac h sweep o r a r b itra ry cycl e,

	

Provides fo r d escr i pti ve erro r messag es Va riab le back
Sweep Output- S o u f ce res i stan ce 6 00 92 ; same wave

	

lighting and contrast-
shape. a s se I ectpd swee p - (Amp I itude d e pends a n sta rt

	

PHYSICAL CHARACTERISTICSand stop frequency and a 5 V limit)

	

AFG 5101

	

AFG5501Arbitrary Holdfflwd
Input

- TTL corn pat
I
b le

	

Dimensions

	

Min

	

in

	

R1M

	

i inMarker Out - Positive TTL level pulse . when the output
frequency equals provided rnarkef frequency .

	

Width

	

233

	

8.0

	

234

	

9.2
Height	127 5.0 141 5 .5

IEEE STANDARD 488.1-1987 INTERFACE

	

Depth

	

279

	

11-0

	

432	170
FUNCTION
Subsets hoplemealed- SH1, AH1 . T6, L 4, SR11, RL 1 .
DC1 . OT1 . E2,

PFG 5105/PFG 5505
The PFG 5105/PFG 5505 Programmable Pulse/

Function Generators combine the advantages of pulse
generation with the Versatility Of 1[0148aftffed function
gen eratj o n and co rn p I ete p rog rammab

I
I ity . Its wavefo rm

generation capabilities include pulse, double pulse, sine,
triangle, square, and dc outputs from 0.012 Hz to 12 MHz

i n co nti inu Dus ~ tr i gg eired, gated, bu rst . swept, and AM/
VCF modes . A synthesizer option is available that locks
the output to an internal quartz crystal for frequency
accu rac i es of 0 - 005% (co nt i n uo Lj s mode o n I y) .

An additional internal-rate trigger clock is provided for
allowing the creation of unique sequences of waveforms .
This can be especially useful for creation of custorn burst
sequences-

In addition to complete programmability, the PFG
5105 has the ability to store up to 99 front panel settings
which can be called up either from the front panel or
through the GPIB . This feature reduces programming
time and enhances standalone bench applications .

FLEXIBLE FRONT PANEL
A SPCL function key extends the functions of the front

panel . letting you change the GPIB address and/or
ter iT i i nato rs,

a r a I tef the co n trast a nd back- I i g hti ing of th c
front panel . Use the INCREMENT keys to scroll through
the SPCL wdes for the desifed operation .

CONVENIENT LCO DISPLAY
The PFG 5105 features a two-row LCD display with 16

characters in each row . Character mnemonics describe
the function or paianieter being displayed, with its
current value and its units of measure . Errors are
displayed as 3-digit code nUmbers (same as GPIB code)

with an accompanying description . Pressing the INST I D
key causes Instant display of the generator's GPIB
address and EOI / LF termination-

PAIRED PULSE GENERATION
Doub le p u I so g e nerati on i s ver y conven i e ri I when

evaluating a circuit's ability to differentiate between two
closely spaced pulses . Paired pulses can be generated at
selected repetition rates with the delay control deter rnin-
Ing the time between the two pulses-

TM 5000 SERIES COMPATIBILITY
As a member of the Tektronix TM 5000 family of

pf og rammahle mod u I a r test i n st ru men Is, the PFG 5105 1 s
fully GPII3 compatible and adheres to Tek Standard Codes
arid Fornials, insuring ease. of configurabifity and
comrrunication for integrated systems use configura-
tions-

PFG 5105 occu p ies t h ree s I ots
I
n any TM 5000

Mainframe arid can be combined with any of the TM 5000
instruments to form completely programmable stimulus
and measurement systems-

PFG 5505 1 s a standalo ne vers
I
o n of the PFG 5105 .

OPTIONS
Opt . 02 adds a frequency lock synthesizer that

provides a stable output waveform by locking the output
to an 1 nter nal q uartz crysta 1 . Th ~ s o ptj o n ope rates i n
continuous mode only, fronn 12-1 H7 to 12 MHz-

CHARACTERISTICS
Wavetmm- Sine, square, tiriangle, pulse, double
pulse, and dc .



OPERATING MODES

	

OffsetResolution- 3 d igits; 1 mV when ρ - ρ
Continuous- Output continuous at p rogrammed

	

amplitude is ε999 mV ; 10 mV when ρ - ρ amplitude is
frequency, amplitude, and offset .

	

>1 V. into 50 Ω .
Triggered-Ou tput g υ iescen Ι until triggere d by an

	

Repeatability-t 1 % ±20 mV for 24 hours .
internal, external, G ΡΙΒ , of m anual trigger ; then generates

	

Output Impedance- .50 Ω
one pu lse event or one function cycle at programmed

	

Output Pretestiea - instrument is ηα ndestructiveIy
frequency, am plitude and offset .

	

protected against shor t circuits or acc i dental voltage of
gated- Same as triggered mode except waveform is

	

υρ to 100 V (dc + p eak ac) app Ιίed to the πιαίη ου [put
executed for t h e duration of the gate d signal . The last

	

connector-
cycle started is completed .
Burst- Same as triggered mode far ρ rοgrammed
ηυmber of cycles tram 1 to 9999, as set by the NB ΙUR5Τ
fιιπ ct ίαπ .
Sweep- L inear, programmable start frequ ency, stop
freq u ency, and rate (time per sweep). Sweeps can be
continuo us, triggered, gated, or burst .
Modulation- Generator can be frequency and
amplitude modulated .
Increment-Fτορυ e π cγ , am ρ Iit υ da, off set, rate, widt h ,
delay, and Ν8 υ rst can be manually ί ncrem entedl
decremented b y α satiable ΙΝCΗΕΜΕΝΤ delta . Step rate is
2 stepsιs for first 3 ste ps, then 19 steps ι s for successive
steps for one conti nuous keystroke.

FREQUENCY
Range- 0 .01 2 Hz to 12 .0 MHz
Resolution-31 ι2 d ig its (120[1 counts} ; Optional
synthesizer mode :

	

4112 d igits (1200 counts)
Accuracy -±4.01 % far pulse modes with 1 ηιternal
triggering . ±0.2% of reading from 121 Hz to 5 MHz in
continuous mode . ±0.5% of reading from 5 to 12 MHz
in continuous mode ; t5% of reading from 0 .1 to 120 Hz
in continuous mode ; ±0.005% in optional synthesizer
made, 12 .1 Hz to 12 MHz .
Jltter- ε 0.1 % to 5 MHz-
Stability -±0.2% in continuous mode for al Ι time
i n terv als . ±0,005% in optional synthesizer mo d e,
12 .1 Hz to 12 MHz . ±0.5% for 24 h ours in othef modes .
Repeatability- ±1 % for 24 h ours in other than
continuous mode . ±0.005% in optional synthesizer
mode, 12 .1 Hz to 12 MHz-

OUTPUT CHARACTERISTICS
AmplitudeRange- 10 mV to 9.99 V ρ - ρ

	

into 50 Ω
(20 mV to 19 .98 V ρ- ρ into open drcuit) .
Amplitude Resolution-10 mV from 1 to 9.99 V ρ - ρ
into 50 Ω ; 1 mV from 0 .1 to 0 .999 V ρ -ρ into 50 Ω ;
1 mV from 10 to 99 mV ρ- ρ into 50 Ω .
Amplitude Accuracy-±2.0% ±20% mV of
programmed value for 1 .0 to 9 .99 V output at 20 to 30°C ;
±5% ±5 mV for 10 to 999 mV output, s p ecified for α
sine, square, or t riangle wave outp ut at 1 kHz-
Repeatability-±1 for 24 h ours .
Amplitude Flatness- 0 .5 d8 from 0 .012 Ηε to
120 kHz . ±2 d B to 1 .2 MHz, ±3 d B to 12 MHz refere n ce d
to 1 kHz s i ne, square or t riangle wave .

Range-4.99 V from 1 to 9 .99 V into 50 Ω
0.499 V from 0 .1 to 0 .999 V into 50 Ω ; 0 .049 V from
0 .01 to 0 .099 V into 50 Q .

PFG 5505/5105 Pulse Function Gen erators.

WAVEFORM CHARACTERISTICS
Sine Distortion -46% ΤΗΟ (RΜ5),121 Hz to
120 kHz at 5 V ρ - ρ amplitude at 20 to 30°C . ε1 % ΤΗΟ
(RMS), 12 Hz to 120 kHz at full temperature and amplitu d e
range .
Square Wave Time Synmietry- <0 .5%, 121 Hz to
120 kHz -, ±1%, 121 kHz to 1 .2 MHz -, ±5%,1 .21 MHz to
12 .0 MHz .
Pulse and Square Wavy TraιWtlan Time- ε15 π s
10 to 90% at full output amplitude ; elsewhere ε 20 ns,10
to 90% .
Pulse and Square Wανο Abarrwians- < 8% of ρ- ρ
amplitude ±20 mV from 3 .4 to 9 .99 V ρ - ρ output
ampl i tude . ε10% of ρ - ρ amplitude below 3 .34 V ρ- ρ
output amplitude .
Triangle Linearity-98% to 100

	

kHz measured from
10 to 90% οπ waveform .
Pulse Width and Delay- 40 π s to 99 .9 ms .
Resolution -3 digits,10 rι s πιαχίιηυm .
Accuracy-±5% of programmed ναΙιι 8, +10 ns .
Repeatability -± 1 %,, ±5 πs .
ΡυLse Duty Cycle- d elay plus wi d th may be up to 85%
of p eriod .
Double fflredj Pulse- 2 p ulses of selected wi d th υρ
to fi

	

MHz separate d by se lected delay p erio d .
DC Ααηgα-±10 mV to ±4.99 V d o from 50 Ω into
50 Ω load .
DC Αccυrαcy -±0.5%±20 mV in QC function only,
into 50Q .

GΡΙΘ
IEEE-4U

'ne PFG51051PFG 5505 comphes
with IEEE Stακdαrd 488.1-198 7and
with Tektronix StandardCodes andFo rmats



SIGNAL SOURCES

1;MM~

FG 5010

Programmable
Functiun Generalor

*0.002 Hz to 29 MHz
* Up to 217 Vp-p From 50 Q
* Sine Square, Triangle,
Puls~, and Ramp Wavelorms

* 10 ns ffissalFali
-D 10 % to 96% Variable
Symmetry in 1% Steps
Trigger, Gate, Counted Burst
Phase Lock, With Auloscan

#AN, FN, VCF
a W2vPfnrm rnmnipenant

ORDERING INFORMATION

FG 5010 20 MHz Function
Ganerator

	

$4,125

1
ndudm Instruction manual
w0-W7-01): instrument
InturfaQing ~uidc

~
)70-4613-00) ; Werence
uide (0 70-3561 - 00) .

"
GPIB
IEEE460

*77te FG 5010,vmplies with IEEE
Standard 488.1-1987, amd with Tektronix
Standard Codes and Formals.
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INTERNAL TRIGGER

	

Input ftiection - Al I inputs protected against up toRange
- Repetition rate 100 ns to 999-9 s-

	

±50 V (dc peak ac) accidental input .
Resolution - 4 d ig its, 100 n s max

I
ni um

	

S)wa Output-TTL level squarewave at programmed
Accuracy- 0.01

	

frequency .
Sweep Output- Source resistance 600 Q ~ sameSYNTHESIZER OPTION

	

wayeshape as selected sweep . Amplitude depends onRange- 12 .1 Hz to 12 MHz-

	

start and stop frequency and a 5 V limit.
Resolution- Freq u ency reso I uti on (ILS D of d i sp lay) is
10 MHz on lowest range and 1 kHz on highest frequency

	

GPIB PROGRAMMING
range (4-5 digits, or 12,000 counts),

	

Interface- I E EE 488 .11987 cc rn pati b I e
Accuracy- -f50 pprn averaged measurements .

	

Submts- SH 1, AH 1, T6, TEO, L4, LEO, SR1, RLI, PPO,
Stablifty- ±10 ppm/QC or better .

	

DC1, DT1, CO, E2

Setting time - Typically less than 2 s plus 100 cycles .

	

ENVIRONMENTAL CHARACTERISTICS
Jitter- +0.1 % from 12,11 Hz to 12 MHz-

	

Temperature- Operating- OW506C . Non-operating :

FREGUENCY SWEEP

	

-2010 600C .

Sweep Type - L i near o n I y .

	

ElectricalDischarge- Operating Max Test Voltage :
15 W . 150 pF through 150 0 . Non-operating MaxTest

Sweep Tim - 100 ns to 999,9 s per p a i nt . 100 ns (4

	

Voltage : 20 kV, 150 pF through 150 il
digit) max resolution

.
I sweep equals 256 points for the

I
I
m a base .

	

GENERAL
Sweep Width - 1200 :1 maximurn : start and stop

	

Power Consumption - 50 VA max
I
mu rn I i rn ited by

frequencies must be in the same range .

	

internal fuse .
Sww" Ranges - 10 kHz to 12 MHz -, I kHz to 1 .2 MH2 ;

	

Power Dissipation- 30 W (PFG 5105) 1 90 W
100 Hz to 120 kHz : and so on until 0 .012 to 12 Hz .

	

(PFG 5505) .
Accuracy of STARTISTOP Firequencles- ±5% of

	

Memory - Non-vo I at I le, stores up to 9 9 ccmp lete front
u pper f re q ue n cy, typ ica 1 .

	

panel settings .
Display- 2 line alphanumeric, 16 character ILCD .

INPUTS AND OUTPUTS

	

Provides for descriptive error messages, Variable backVCF1npuf - 5V p-p for a 500-1 minimum frequency

	

lighting and contrast-change .
Trigger IN-TTL co mpati b I e . Nom 1 nai impedance :

	

PHYSICAL CHARACTERISTICS
10 k(2 . Maximum fate : 6 MHz . Minimum width : 20 ins .

	

PFG 5105

	

IPFIG 5505
AA1 Input- I n put res i sta nce : 10 kD in orTi i nal . 5 V p- p

	

Dimensions

	

Mm

	

in.

	

MM

	

in .
(0 to ±5 V dc) for 100% modulation . Bandwidth . ut; lu

	

Width

	

135

	

5.3

	

234

	

9.2
20 kHz rninimum .

FIG 5010
Tha F G 5010 Prog Farri mab le F u n ct i a n Gene rato r
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Height	127 5.0 14D 5 .5
Depth

	

310 122 432 17-0
Weight

	

kg lb kg Ib

triangle, wavefoirms, but also Incorporates variable
symmetry wh i c h i s u sabi e th ro u gho ut th e frequen cy range
and extends pulse and ramp capabilities beyond those of
cc nve nti o nal ge n e rato rs . T he FG 5010 at so p rovi J es
trigger, gate counted burst, phase I auk . AM, FM, and VGF
modes . Variable phase enhances the trigger, gate, burst,
and phase-lack modes .

All functions are fully programmable either from the
front panel or over the GPIS . The ability to store up to 10
complete front panel settings reduces programming
requirements and enhances standalone capability .

The FG 5010 ma i nia i ris freq u ency accuracy with i n
0 .1 % over its full 0 .002 Hz to 20 MHz frequency range .
Automatic phase lock to an external signal Is possible
from 20 Hz. t o 20 MHz . Waveform complement and ±
trigger slope allow inter1facIng to cirajits with the proper
waveform phase, especially important in pulse and digital
applications- Waveform hold can freeze the output voftage
of any 200 Hz or less waveform at its instantaneous value .
With the output amplitude set to 0 V, the dc offset can be
programmed to provide a dc voltage source of 0 to ±7 .5 V
in 10 MV steps .



CHARACTERISTICS

	

Range above 4 MHz is limited by 25 ns minimum triangle
_n nn ,) w, f~w

	

transition time (decreases to 50% at 20 MHz) .
rumUfffiraly "affel i

	

now f~ ) hAw,

	

ancv tr,
Accuracy- Continuous mode, iO_1 .% : Trigger, Gate,

	

niratirSir

Burst Modes, Frequency 5; 200 Hz, ±01 % ; frequency

	

20 MHL

5 200 Hz, ±5.0% .

	

Trigger &*of- 0 ±1 00 mV to ~- 2 V from 50 Q i nto

Resolution -Co nti n u ous mode, 4 d i g its : T ri gger, Gate,

	

an open circuit .

Burst modes, Freq uency !~ 200 Hz, 4 d 1 gits I Frequency >

	

Trigger Input - 1 M L1/50 U se lectabie 1 0. 0 V/0.5 V

200 Hz, 3 digits .

	

Selectable .
Frequency nobility- :E; 0.05% of f u I I scal e fof I

	

Phne Lock - 20 to 20 MHz (Auto Scan),
hour, !~ 0.05% of fuil scale for 24 hours.

	

Counted Burst- 1 to 9 .999.
Amplitude- Range : 20 mV to 20 V p-p from 50 0

	

Amplitude Modulation- 100% wi t h ~5 V p- p, DG to
(into open circuit),

	

~100 kHz, < 2% distortion to 2 MHz at 70%, < 4% to
Ttlangle Amplitude Flartnew - :L 2%, 0-002 Hz to

	

20 MHz at 70% .
1 kHz ; ± 3 .5%, 1 Hz to 100 kHz, ±4%, 100 KHz to

	

OulpidHoldMode- 0-002 to 200 KHz.
1 MHz, + 41%,-5%, 1 to 5 MHz: + 4%,-20% 5 to 20 MHz

	

GENERAL
Square Amplitude Flatness - ±2%, 0.002 to 1 kHz ~

	

Power Consumption- 60 W
+3-5%, 1 kHz to 1 MHz, ±5%, 1 to 10 MHz ; ± 10%, 10

	

IEEE Standard488.11987Interface Function
to 20 MHz .

	

Subsets laWlemented-SH 1, AH1, T6 . L4 . SR1, RL1 .
Squam Wave Rmiponse- !5 10- n s ri se/faI 1

	

(5%

	

PPU. DC1, IDT1, CO .
+ 20 mV) aberrations .
Syinmefty - 10 to 90%, 1 % steps, ±2% accu racy-

FG 504
The output of the FG 504 can he phase locked, gated,

or triggered by a reference signal . This lets you convert
from one waveform to another, such as pulses to sine
waves, as well as adjusting phase relationships . Post-
attenuator offset enables use of the full ± 75 V offset
range with small signals . The FG 504 output can be
swept, or amplitude or frequency modulated by external
signals. In addition, the FG 504 can supply internally
generated linear- or logarithrnic-swept frequencies of up
to a 1000 :1 range with convenient control of start and
stop frequencies .

The FG 504 also provides trigger output, external
voltage-control input, and sweep output .

For more Function Generator character [stil cs, see
se I ecti o n g u

I
de, page 247,

CHARACTERISTICS
Dial Accuracy - ~. 3% to 4 MHz, :5 6% to 40 MHz -
Custom Frequency Chan9v - Includes cap . for 20 Hz
to 20 kHz .
Frequency Stability - :i 0.05% for 10 min ., s0 .1 %
for 1 hour . :~ 0.5% for 24 hours, (;onstant temp .
Attenuator in 10 dF Stop- 0 to -50 dB
VAR Control - Va r i ab I e co ntro I p rovi des up to -20 dB
additional attenuation .
Triangle Amplitude -s ±0 . 5dB to 40 KH z ; 12 d B, 40
kHz to 40 MHz.
Squm Amplitude - ±0 . 5 d B to 20 M

	

2 dB to
40 MHz,
Square-Wave Responsv -:5 6 n s ri so/fa I I fixed, 10 11 s
to 100 ms variable, :~~ 5% p-p + 30 mV aberrations .
Triangle Linearity- -2 99%, 10 Hz to 400 kHz -,
~~: 98%, 400 kHz to 4 MHz- ~~ 90%, 4 MHz to 40 MHz .

Trigger Output- + 2 f rom 50 11
External Trigger Input - Impedain cc '~! 10W
Sensitivity :~ 1 V lp-p~ Trigger level ~ -1 to + 10 V_
PhmLock-1O0to40MHz ±806 phaserange,
Ramp Output- 0 V to 10 V from 1 ka
AmplitudaModulation- 100% with ~ 5 V p-p, DC to
100 kHz -,< 5% distortion to 4 MHz at 70% modulation
< 10% to 40 MHz at 65% modulation .
Output Hold Made - 0 - 00 1 to 400 Hz .

FIG 503
The FG 503 Function Generator provides high-quality

low-dislor-tion sine, square, and triangle waveforms . Six
decade frequency multiplier steps, a custom position for
user-daternnined frequency multiplication, a dial
calibrated from 1 .0 to 30 (uncalibrated from 0 .1 to 1,0),
and a frequency vernier control working together to select
frequencies In overlapping ranges from I Hz to 3 MHz .
The output frequency can be swept over a 1000 :1 ratio by
an external voltage . Output amplitude and offset controls
are provided- A trigger output is available for controlling
external devices or equipment. Amplitude up to 10 V
peak-to-peak can be developed across a 50 Q load (20 V
peak-to-peak open circuit) . Selectable Aset up to 3 .75 V
d c across 50 Q

	

(7-5 V dc ope n c i rcu it) i s at so feat u fed,

CHARACTERISTICS
Frequency Range- I to 3 MHz (0 .01 to 5 MHz
usable) .
Dial Accuracy - ±5%of F . S 1 Hz: to 3 MHz
Custom FrequencyRange- W 1 t h u sc r 1 nsta I led cap .
Frequency Stability - 5 0.1 % for 1 hour, :~ 0 .5% for
24 hours . ConStarit temperature-

FG 504

FIG 503

-s 1.0 Hz to 3 MHz
- Three Waveforms

MM'.,
Ki,;[WIN

* 0.01 HZ to 40 MHz
* Three Basic Wavetarms,
Plus a Wide Range of
Shaping With Variable Risel
Fall Times and Symmetry
Controls

-Logarithmic or Linear Sweep
& Up to 30-VP-P Output
it Built-inAHenuator
*AMandFM
" Pfrase-Lork Made
" External and Manual Trigger
or Gate

" Counted Burst With DD 501

ORDERING INFORMATION

FG 504 40 M Hz F u n ction
Generator

	

$3,375
includes

-
Instruction manual

(070-2655-00) .
FG 504 T 40 MH2 Function
Gantrator

	

$4,195
includes : FG 504 . TM 503A
Mainframe, and Blaak Panel
(016-0195-03) .

ORDERING INFORMATION
FG 583 3-MHz Function
Generator

	

$710
1 n c Iu d a s: I nstructl on manual
(070-1727-01) .
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_Z I k , J-:/ ~,J

FIG 502

* 0, 1 Hz to 1i MHz
* Five Wavelorms
* VCF and Gated Burst

ORDERING INFORMATION
FG 502 11 -MHz Function
Generator

	

$1,145
1 riclud us: I nstrucfion manual
(070-1706-01) .

FG 501A

*0.002Hz to 2AfHz
* 30 VPeak-lo-Peak, 13-V
Offset

* 5 to 95 Variable Symmetry
* Trigger or Gate, Slope
* 60-0 Step Aftenuatur
&!sO.25% Sine-Wave
Vistortion

0

	

- 1 1; 7,-

	

0" C r :7- "

ORDERING INFORMATION
FG 501A 2 MH. PunOion
Go~eratur

	

$970
Includes: Instructlon manual
(070-2957-00) .

DO 501
" Digital Events Delay
" Delay to 99,99.9 Events
" Divide by N Up to 20 MHz
" Pulse Counting to 65 MHz
" Time Delay With External
Clock

" Compatible with Most
Altenuator Probes

ORDERING INFORMATION

Do 501 Modal Delay

	

$2,295
Includes : Instruction manual
(070-6759-00) .

254

Amplitude Flatness -within ±2dB referenced at

	

CHARACTERISTICS
10 kHz

	

1114JACCUrficy- <% : 20 to 2 on dial .
Square Wave Response-!9 60 ns risOall : _-~ 3% p-p

	

Aftenuater (0) in 20 dff Steps- Oto-60 .
aberrations.(50 u load) .

	

Atifenuator with ANK Contirof- > 20dB ad d i t i o n a 1,
Triangle Linearity- Typically ~! 99%, 1 to 100 kHz ;

	

7Wangle Amplitude- ±0,5 dE, 20 to 200 kHz:2~ 95% . 100 kHz to 3 MHz .
±2 dB ; 200 kH210 2 MHz .

TriggerOutput- + 2 .5 to 600 Q load .
Squafe Amplitude - ± 0 .5 dB . 20 to 2 MHz .

Square Wave Response - !5 25 ns rise/fal 1 ;
FIG 502

	

<3% p-p aberrations.
The FG 502 Function Generator provides low-

distortion sine, square, and If ang le waveforms, and
Dosi tj ve or negative ramps and puI ses . 0utpurt frequoncy

	

DD 601

is continuously variable from 0.1 Hz to 11 MHz. The

	

The
DID

501 Digital Delay is an events-countirg device
high-trequency range from 1 to 11 MHz permits the

	

that can be used with pulse, function, and clock
versaVlily of the function generator to be extended into

	

generators in such applications as precise digital delay
the medium radio frequency range. VCF input permits the

	

between two related events, divide-by-N frequency
FG 502 tu be used as a sweep generator or as an FM

	

divider, precision gate generator, counted burst output
generator .

	

from a gated pulse or frequency generator, etc .
External -gate

I
n put permits the FG 502 output i n any

	

Basically, the DD 501 has two modes of operation . In
of its modes to be controlled by ail externally supplied

	

the gat ing mode, the DD 501 genefates a gate that starts
pu Iso to ge nerate bu rsts of varlous output waveforms .

	

with the application of a start pulse and continues untl I a
The FG 502 is used in wiraless or radio remote-control

	

se I acted nurn bar of event pu I ses have occufled - I t cap be
equipment and ip certain phases of the telephone

	

usod for gene rat
I
ng a counted bu rst of N puIses when

industry,

	

used wi th a pu I se gene rato r ca pabI e of be i ng gated.
In the deiayed-trigger mode, the DO 501 generates a

If igger pu Ise after the selected number of event pulses
CHARACTERISTICS

	

have occurred . Besides be!ng used strictly for generating
Frequency Hong* with Par. Symmefty-0. 1 to

	

precision delays . the delayed-trigger mode can also be
11 MHz (1 . 1 MHz Pulse, Ramp).

	

used as a frequeney co uat-down di vide r . I n
both

modas,
DialAccuracy - !~ 3% to 1 MHz, :~ 5% to 10MHz .

	

thedesired numbe r of evenits (f rorn 0 to 99,999) is

SineAmplitude - :5 ± 1 -5d8 feferenced at 10 KHz.

	

selected by fro nt-pan
a

I t huni bwheeI sw i tches -

Triangle Amplitude -i3 dB ref to Si fie Wave .
ftuareAmplitude-±3 diB rof to Sine Wave .

	

CHARACTERISTICS

S0are Wave Rnponm- !5 20 ns ri sefla 11 : !5 3% p- p

	

EVENTS DELAY
aberrations .

	

Coant- 10 to 99,999 events .
Triangle Linearify-TypleaI I y 2: 99%, 0.1 to 110

	

MaximumCount Pate-65 MHz.
kHz > 9711% .

	

lawrillion Delay-30 ns or less Irorn 11 nal event tolWkHzt{) 1 .1 MHz;L95%,l toll MHz.

	

trigge[ output pulse.
Trigger Output- + 2~5 to 50 i-z Ioad.
External Input- Impedance -1 kQ' ~ +2 V gate signal

	

INPUT CHARACTERISTICS
required-

	

All characteristics apply to both events and start inputs,
Input impedance- I MQ,20 plF .

FIG 501A

	

Slope -Either+ or

	

, selectable .

The FG 501AprovId as IGw- cl i stort
I
on outp uts from

	

Sensitivity - 85 mV p- p at 30 MHz.
0.002 Hz to 2 MHz. It is capable. of generating five basic

	

Minimum Dofeetable Pulse Width-5 ns .
waveforms-sina, square, tr

I
ang I e, ram p, and pu I se-at

	

ThmsholdLevel Range- From -11 ~O to +1 . 0 V (-l0
output levels up to 30 V peak-to-peak with up to ±13 V of

	

to 10 V wi th IOX probe)- Can he exte rn a I ly programmed
offs at f roma 50 Q source. Wavefo inn tr i gger 1 ng and

	

or monitored at front-panel jacks.
qating are provided with a variable phase control to
permit up to ±900 of phase shift for generating haver-

	

TRIGGER OUTPUT
sines, sine pulses, and haver triangles . A step attenuator

	

Puke Width- Width ofevents pulse plus 6 ns or less-
provides 60 dB of output signal attenuation in 20 dB

	

Vattage Swing- + 0.8 Vor Iass to at Ieast + 2.0 Vwith
steps wilh an additional 20 dB of variable attenuation,

	

3TTLloads (.5 mA).
Variable symmetry from 5% to 95% provides ramps and
pulses . Pulse rise time is S 25 ns . Audio sine-wave
distortion is !~ 0.25 and audio ampl itude flatness is
within 0.1 dB-



PULSE GENERATORS
Wheth e r test i n g wid e - band systems, s i rn u I ati ng data

transmission signals, or diiving a laser, the TIM 500
series Pulse Generators have the required capabilities to
meet your needs. The general purpose, yet versatile PG
508 features independently variable rise and fall times for
close approximations of real world events- The new
PG 503 offers fast 200 ps transition times for testing the
new high-speed EGIL and GaAS logictamilies- The PFG
501/5505 offers pulse and function capabilitly in a GPIB
programmable instrument . These multipurpose
generators can also be used for stimulus of high-
impedance MOS, HTL, and CMCS logic circuits .

For added functionality, [he DD 501 Digital Delay
Generator can add precise delays and gate signals to use
in conjunction with any of the TIM 500/5000 Pulse
Generators,

In 50 Ohm systems, the repetition rates, amplitudes,
and Ira n s i I i o P I i Ones of the PG 501 and PG 502 are
designed to be compatible with cornmon TTL, DTL, and
ECL circuits-

	

PG 501, 1y; 502. PG 508 Nise Generators

Characteristic

	

?FG 51D5/5506

	

PG 508

	

PG 501

	

PQ 502

	

HEW PG 503
Pulse Period

	

83 ns to 833 s

	

< 2ons to > 200 ms

	

20ns to > 200ris

	

4 ns to > 100 ms

	

5 4 ns to ~_, 100 ms

0 .01 2 ~ 17 tO 12-G MHz

	

50 MHz to 6 Hz

	

50 MHz to 5 Hz

	

250 MH7 to 10 Hz

	

250 MHz tu 10 HZ

Pulse Duration

	

40 ns to 99 .9 ME

	

:5 tons to

	

100 rns

	

Ions to 2~ 100 Ms

	

2ns to > 50rns

	

~5 2ns to 2 SOME
Sqdare-Wave Mode

	

&

	

a

Duty Factor

	

Up to 85%

	

70% to 0-2 ps

	

> 70% to 0 .2ps

	

50%

	

1: 50%
period

	

period
k 50%at 20ns

	

> 50% at 20ns
period

	

period
Pulse Delay

	

40 ns to 99 .9 ms

	

< 1 Oils to > I 00111s* 1

	

Fixed . 6 ns

	

Fixed, 17 ns
Double Pulse

	

0

Transition Times

	

Fixed . < 15 ns

	

5.5 ns > 50MG .

	

Fixed . <3 .5 ns

	

Fixed, !~: Ins

	

Fixed . ~; 200 ps
At Full Out ut

	

variable

	

(20 to 80% .3 1 V range)
Aberrations

	

C 8% + 20mv

	

<5%

	

±3.5%

	

t5%

	

+8% at 1 V steps
from 3 .4V to

	

+ 50mV into 50 Q

	

into 50 a

	

(duration ~! SOS)
9.99 V output

Arnplilude (Vp-p from

	

9.99 V

	

'- 10 .

	

5

	

5 . 7 5-V window

	

2.5 V, 2 .5 V window
50- suurce impedance)

	

t I O-V window
IEEE STD 488 .1 1987

	

YES
Price

	

$2,9W$3,595*'

	

$2,595

	

2-$895

	

$3,195 Contact your local sales re2resentative
* 1 Add 60 wfor delayfrom external tytNer.

	

For more information on the PFG 510515505, seepage 250~

	

1

PG 508
The PG 508 is a versatile, general-purpose, 50 MHz

pulse generator . The circuitry of the PG 5W is designed
so that rise and fall waVONMS Closely simulate real-
world waveforms . This capability is particularly useful in
research-and-development applications demanding
versatility in rise and fall times, such as testing of
amplitiers, slew-rate testing, comparator simulation, and
I ag ic-c i rcu i try perfo r mance tests .

For example, controllable rise and fall times are
extremely desi tab I e whe n we rk1 n g with CMOS where
logic power consumption increases with slower rise
times . Also, variable rise and fall times are used to reduce
ringing (transient distoftion) problems associated with
too fast a pulse-

The PG 508 features a vernier control an the rise and
fall times control lable from 100 to 1 - This completely
overlaps the next decade range and increases the PG

508's versat! I ity in appl ications simulati ng d iff erent rise
and fall times . especially the output of nonlinear devices .
This overlap feature can also be used to generate a ramp
signal of simulate unequal slow rates in an amplifier-

Also addinq to the simplicity of using the PG 508 is
the capability of changing output amplitude while
vairiablp rise and fall times remain constant .

CHARACTERISTICS
Extemail input impedwe- 1 Mo or 50 11
Trigger level- 3 to +3V
Trigger Sensitivity - 80 rn Vp - p to 10 Mhz, 250 rnV to
50 MHz
Trigger Output- (50% sq u are wave of to I I ows exle rn a I
si g nal) : >_ +2V fro rn 50 Q, - 35ns bef ore p u I se (23 ns i n
square wave or external duration modes) .

I?

	

Product available with in 24 ho u rs V1 ru ug 11 Tok Di rect . Call 1 - 800-426-72 00 .

01 ~_Ti' T-1 AL1_0 " k_~p t_J ~L I %_ 1_r ~_J

M211-110

PIG 508
Independently Variable Rise
and Fall Times to 5 as
20 VOutput In a ± 29 V
Window, 19 V into 50L 2
Normal or Complement
output



SIGNAL SOURCES

NEWPG 503
& 10 HZ to 250 MHz
*!~-200Ps Rise Time
"Z.5 V Output, ±2.5 V Window
" Independent Pulse Top -and
Bottom Level Controls

" Complementary Outputs
" Manual Trigger Buffon

PG 502
* 10 HZ to 250 MHz
* I as Rise VM6
* 5 V Output+5 V Window
* Independent Pulse Top and
Bottom Level Controls

* Selectable Internal
ReverseTormination

* Manual Trigger Button
* OPtional Rise Time Limiter

PIG 501
* 5 Nz to 50 MHz
* Simultaneous Plus and
Minus Outputs

* 5 Vand 3 5 ns Into 50 Q
" Independent Period and
Duration Controls

" Trigger Out
" Optional Manual Trigger
Generator

ORDERING INFORMATION
FG 508 50 MHz Pu Ise Generator

	

$2,595
Includes : instruction manual
(070-2044-01) .
PO 508T 50-MHz Pulse Geperator $3,295
Includes

'
PG 608, TM 503A

Maniframe, and 016-0195-03
Blank panel . For counted burst
orderthe DD 501 Digeal Delay
Suggested 1 0-inch BNC 50 Q
cable (2 required) for inter
cunnec i ng PG 508 and DD 501,
Order 012-0208-00
PG 503 250 MHz Generator
(not shown)
Contact your local sales offic~ .
PO 502 250-MHz Pulse Gonerator$3,195
InQludes: Instruction manual

0-1598-01) .
50150 MHz Pu Ise Genefator it $996

Includes- Instruction Manual
(070-1361-01)-
DO 501 Digital Delay

	

$2,295
Includes : Instruction manual
~070.1818-01) .

RECOMMENDED PROBES
See Signal Acquisition section .
P6062B - IXJ1 OX . doto 100 MHz.

	

$190
P61OSA - 1OX, dc to 100 MHz.

	

$90
P6122 - 1OX, dc to 100 MHz.

	

$63
0"10NAL ACCESS DRIES

50 Q Calhi a - 0rder 012 -0482-00

	

$29
TrIggtr Goaorator -
0rd ar 016-0597-00

	

$260
Him Time Limilef -
Order 016-0249-00

	

$200
'&Product avallable within 24 hours through
Tek Direct . Call 1-300-426-2200 .
Conlact your local sales
n,.pn,.sR,ntativ,?.

NEW PIG 503

	

MANUAL (ONE-SHOT) TRIGGER ASSEMBLY
The, PG 503 is a 250 MHz general purpose, fast rise

	

For instruments that do not have a manual hr igger
pulse generator useable In either the TIM 500 or TM 5000

	

(such as the PG 501), or where (emote triggering Is
series mainframes- It is identical to the PG 502 except for

	

required, the Manual Trigger Assembly initiates a pulse
output which is now diffefential ; the risetime is faster,

	

or a full chain of events at the push of a bufton .
and the ampl itude range is 2 .5 V within a ±2 .5 V

	

The Trigger Assembly produces a debounced output
window. The fast risetime makes the PG 503 ideal for

	

pulse nominally2 ms in width and 3 V in amplitude (from
testing the new high-speed ECIL and GaAs logic families-

	

50 ohms) with rapid rise and fal I times- It wi I I send pu Ises
as fast as the operator can cycle the pushbutton .

.- .

	

''	r

	

. .	PG

	

502

	

AUTOMATED TRIGGERING WITH THE DID
The PG 502 features

	

501
fast rise and fall times, in-

	

The PG 508 can be adapted with the DO 501 to provide
dependent top and bottom

	

automated tr
I
gger

I
n g

I
n a gated o r del ayed t r i g ge r mode .

pulse levels, and

	

For more information on the DO 501 see the Function
adjustable pulse duration .

	

Generators section .
The fast rep rate makes the
instrument ideal for design

	

50 OHM PRECISION COAXIAL CABLE
and testing of fast logic

	

The PG 502 . PG 506, and SG 503 are internally
and switching circuits .

	

calibrated for use with this3-1t, 50 Ohm . coaxial cable
into a 50 Ohm I oad .

0

CHARACTERISTICS
External Input
IfiWedance - 50 L-2
Tr1"#rLevvI-+1V
Trigger Output -(50%
So H a re u-vo n I fo I I-

PC 502 PuLe Generato r exter nal s I g In a 1) ~:+2 V
from 50 Q, =10 ns before
pulse.

PIG 501
The PG 501 is a 50

MHz Pulse Generator
featuring simultaneous
plus and minus outputs, a
wide range of pulse-period
durations and duty factors,
trigger output, and
extefnal if

I
g g e r/d u rati on

input . Its pelormance and
ease of operation make it
well-suited to basic digital
and analog app I calions .

PC 501 Pulse Generator

RISE TIME LIMITER
For u se w

I
t h the PG 502 Pu Ise Gene rato r wh ich has a

pulse rise and fall time of less than one nanosecond . In
some applications, such as TTIL logic where slower rise
time is needed, this fast pulse can be limited to six
nanoseconds by Zing the rise time i !miter .



MO DULAR POWER SUPPL IES

	

supplies t hat have t h is feat u r e, the sense te r minals ar e

THEORY AND SPECI FICATION S

	

clamped to the o u tpu t termi nals by pull-up resisto r s .

Power s upp lies use d as test equipment d iffer f r om
	Whenyou use remote sensing, you must ta k e some

sυρρΙί5s sol d as

	

OEM

	

components ίπ t hat they offe r α

	

precautions to keep noise from being p ick ed up by the

b road e r range of o utput arid limiting adjustments . In

	

sense lead s becau se th is coul d m o d ulate t he regulate d

add ί t ίοπ , inst ru mentation supplies have tighter regulat i on

	

out p ut . A lways use s h iel d e d twiste d pai r for sense wi r ing,

specificatio ns and often provide thei r own metering .

	

and, to avoi d α g r ound loop, g roun d the s h ield at the

Some supp lies are G P I B programmable, som e ar e not,

	

supply of at the d evice under test, but not α[ both places .

Fo r benc h t ο p ATE . wh ere it is r outinely necessar y to

	

To avoid c r eating α fee d bac k loop, do not run t h e sense

obser ve the test system's p e r fo rmance at t h e Ιίm ί ts of t h e

	

leads imm e d iately adjacent to t he main s u pply lea ds .

s u pply voltage, prog ram mability is necessary . Howeve r ,

	

If you a re matrix switc h ing t h e o u tput of t h e powe r

non-programmable sup p lies may be sufficient fo r

	

sup p ly, be su re to set t he timing of t h e switc h ing relays

so t h at t h e main supply is connecte d to t h e load after th e
de v elo pment b r ead b ο a r ding .

	

sense lea d s and t h at it is disconnecte d befo r e t h e sense

FLOATING OUTPUTS AND MULTIPLE

	

leads . Othe r wise, you w ill ap p ly an overvoltage to t h e

SUPPLIES

	

loa d . If you can not αccom pl ι s h t h is with your switc h i ng

Beca use the o u tp u ts of most instr υmenta hαη sup ρΙί es

	

Wh
en using multiple supplies in se r

ies or
ar p ar allel,

nee d not b e referenced to g r oun d , It is possible to

	

ccππect the remote sense [emηΙηα 1s ίπ th e same manner
can nect t hem ίπ ser ί es . Series co nnecti ο n can g ίνe you

	

as th e main su p ply terminals .
eithe r α hig her outp ut voltage o r t he positi ve and negative

voltages req u i red by some linear and logic ICs . Pa rallel

	

NOISE SUPPRESSION
connection (w h ich r e q ui res t hat both supp lies be set to

	

At its output term ίηα 1s, α voltage su pp ly Ι ao k s Ιί k e α

th e same o u tp u t level) provides hig her current ca p ability .

	

Ιοω impe d a nce vol [age so urce . Lea d ίηd υ clan cc

Dual out p ut supp lies, suc h as the PS 5010, let you

	

inc reases t h is ίmpedancc, and the r e can b e significant ίπ-

select ind ependent ser ί es o r para l lel οοπη ect ίαπs

	

ductanεe ίπ α test system , because t h e lead lengt h f rom
automat ί cal Ι y, an d, if

	

you c h oose, will ca u se t h e ou tp u t

	

test fixtu re to test supp ly is typically much longe r t han in

v oltages of sυρρΙίes connected ίπ ser ί es [ ο

	

track togeth e r .

	

any product d esign .

	

Because of t h is, it is impo rtant to

VOLTAGE AND CURRENT LIM ITING AND

	

bypass the load w it h α low dissi pation, low inductance

ca p acitor of one o r mo re m icr ofaεad s .

CROSSOVER
Instrumentation s u pplies function as eit h e r constant

	

S PECI FICATIONS
voltage o r constant current so urces In co n stant voltage

	

C r itical specifications a r e voltage and c urrent ran ge,
mode, you must set α maxim um cu rrent limit and in

	

accu racy and reso Ιυ [ ίοη . Acc uracy d e pends on source
constant cu rrent mode, yo u mu st set α mαχί m υοη voltage

	

effect, load effect

	

and temp er atu r e . Source effect deals

Ιί mit . When the load im pedan ce cau ses t h e supp ly to

	

wit h va r iations in li n e voltage . Ι [ may be s pecified α5 α

excee d th ese 11m ί ts, t h e Ιί miting mode c rosses ove r to the

	

pe rce n t of output o r as α perce n t plus o r minus α certai n
comp lementa r y function .

	

value . Load effect is the same as load reg u lation -the

F o r examp le, s uppose you have set an out p ut voltage

	

ability of t h e supp ly to maintain α constant voltage or
of 13 .8 Vol ts, w it h α c ur rent limit of 1 Am pere . If t he loa d	cu rr ent in th e face of c hanges i n loa d ing . Ι [ is specified

tries to draw mo re than 1 Am p ere ( p e rhaps because the

	

in te rms of the maximum voltage c hange fo r given
o u tpu t of t h e su p ply is s h orted), cιι rτ e πf Will be limited to

	

change in load cur r ent . Tempe ratu r e effects ar e specified

t h at val u e an d th e o utput voltage will be reduced	in terms of pe r cents or parts p er m illion "C . Som e

accord ing Ι y .

	

manufacturers s um αΙΙ οΓ these ιη t ο απ ανerαΙΙ acc u racy
Simila r ly, if you are In constant cu rr ent mo d e . wit h the

	

fig ur e . Noise and ripple p r ovide anoth e r fig ur e of me rit,
level set to 40 mA and th e vo l tage limit set to 5 V, if t h e

	

som eti mes s p ecified as PAR D, fo r Pe r io d ic And R an dom

loa d impe dance inc reases, reg u latio n will c r ass ove r	De viations . It is ex pr esse d in peak-lo-peak millivolts .

when t h e out p ut voltage tr ies [ ο go hig her t han 5 V .

Some simple voltage s upp lies use cu r rent fol d bac k to

handle excessive load demand . As load im peda n ce

	

POWE R S UPPLIES
decreases, c urr ent inc reases υη t ίΙ its Ι im ί t is r eached .

	

Design enginee r s require power su p p lies t h at a re
Beyond t h at, bot h c urr ent and v oltage drop .

	

flexible enoug h [ο meet thei r need s and compact e noug h

Ce rtai n fixed voltage s u pplies ; suc h as th e 5 V logic

	

to allow α complete, custom-designe d test system to fit

sup ply in Te k'5 Ρ5 5010, a r e pr otected by α "crowbar"

	

neatly on α c r owded workbench . To ensure versati l ity and

ci rcuit [hat s h orts the, ou tpu t when α certain th res h ol d is

	

convenience In your test system, the TM 5000/TM 500

excee d ed .

	

power supplies can be r ear-interface d with ot h e r

SEN SING

	

inst r um en ts to reduce [font-panel clutte r wh ile providing
REMOTE capabilities not oth erwise available. For example, the

Supp lies t h at offe r r emote sensing let you regulate

	

out p ut level can be mo n ito red v ia t h e rear interface by α
voltage according to t h e act u al potential at t h e load ,

	

companion ΤΜ 5000ΙΤΜ 500 d igital multimete r wit h o u t
rat h e r t han the potential at t h e instrument output

	

t h e need fo r ext r a cabling α[ the front of t h e instrument .
ter minals . Th is pe rmits mo r e p recise regulati on at h igh

	

Remote se nsing terminals available at th e rear interface
cu rrent level s b eca u se it compensates fo r th e I R dro p in

	

allow sensing of t h e a p plied voltage at the loa d , t h e reby
t h e supply lea d s . If you do not use remote sensing on

	

minimizing t h e effects of load ing on the supp l y .



POWER SUPPLIES

PS 5010
o Dual Floating Supplies
0 to 32 V, to 0 75 A
(1.6 A to 15 Vil
Logic Supply 4.5 to 5.5 V, to
3 A
0.5Accuracy
Programmable Current
Limits
Three Independent Digital
Displays

,, Automatic Crossover

PS 5004
0 to 20 V FloatIng Output
0.01 Accuracy
500 V10-1 mA Resolution

" Constant Voltage or Constant
Current With Autocrossover

" Voltage- andlor Current-
Monitoring Display

" Remote Sensing

PS503A
" Independent Controls
" Dual Tracking Voltage
control

" 9 to 20 Vat I A (in High-
Power Compartment)

" Fixed Output 5 Vat I A
" Remote Resistance
Programming

PS501 -1
" Floating Output, 0 /a 20 V
" 0 to 400 mA
" Precise Regulation
" LowHippie and Noise
" Fixed Output 5 Vat 1 A
4p 3 112-Dinit Tpa-Turn nial

TM 50001TM500 Pnwpr Supplies

GPIBJ
IEEE4= I

* Ae PS 5010 andPS 5004 comply
with IFFF Standard 498.1-19V, and
Teklrunix SkmdardCodes and
Formats

PS 5010

	

LOGIC SUPPLY
The PS 5010 Programmable Powe r So pp I y provId es a

	

CONSTANT VOLTAGE MODEcomplete and rapid high-performance solution for many

	

OvarallAccuracy - ±50 rnVsyste ni power-supply app I
I
cat

I
o n s . Its th ree s u pp I i es

	

Source Effect (line regulaflea) - I mVprovi de th e most co onmon I y u sed vo I tag es, and the three
digital displays automatically indicate all six voltage- and

	

Lead Effect (Ind regulation)- 10 mV f or a 1 A
c u rre nt- I I rn i I param ete r s . Au to mat

I
c cro ssover f rom

	

change 1n I oad c ij rfe. n t ; 1 rnV when man y rear i n le fface
voltage to current lirnit and a powerful set of GPIB status

	

arid remote sensing .
report 1 nq messages at I ow the use r to be constan t ly aware

	

ToWerature Coefficient Optical)-<500 ~U/'C
of the PS 50 1O's slat us .

	

Resolution (stop size) - 10 111V±10 rnV
The PS 5010's dual floating supply provides 0 to

	

Pard
(in

19 (periodic andrandom deviations)-+32 Vand 0 to -32 V, both with respect to a common

	

10 rnV p-p, 2 mV RMS, 20 Hz to 20 MHzfront-panel terminal- Or 0 to 64 V across the terminals of
both supplies together - with current up to 0.75 A

	

CURRENT LIMIT
throughout the total voitage range arid 1 .6 A below 15 V .

	

Rwgv - 100 mA to 3 .0 A (Fo I d bac k char acter
I
stic below

The logic supply provides 4 .5 to 5 .5 V with respect to

	

4.5 V, maximum short circuit current is 0.5 A),
grouno, with current to 3 A. The use r ca n prog fam the

	

Overall
Accuracy-±(5% + 20 mA)

outputs on and off, and can lock out the front-panel

	

Resolution - 100 mA ± 30 mA
controls with GPIB commands.

	

Scaled Output- 10 mA =1 mV ±(2% + 2 mV) available
at rear inteace (not ground referenced).
Overvoltage Protection-SC R crowba r typIcal I y trips

CHARACTERISTICS

	

at 6 to 7 V_

POSITIVE AND NEGATIVE FLOATING SUPPI IES

	

Isolation (V dc +peak ac)- ground reference,

Voltage Mode -Overal I Accuracy (total effect) i(0-5%

	

PowerConstioWtion- 250VA max
I
rn urn i n hIg h

+ 20 rriA), Source Effect (line regulation) t (0 .01 %

	

power compartment, 200 V A in standard cornpaqment,
* 2 rnV)

	

IEEE Standard 488.1-1987 Interface Function Subsets
Load Effect (load regulation) - 10 mA for a I A

	

Implemented same as PS 5004,
change in load current .

	

Pont Module Compatibility-The PS 5010 is not
Tempwrafare Coefficient (typical) -< (0-0 1

	

compatible with TM 500 mainframes,
+ 6.1mV)/vC
Resolution (stop sizq)- 10 rnV ±10 mV to 10-0 V
100 rnV +40 nriV above 101 V

	

PS 5004
The single-width PS 5004 Precision Power Supply

CONSTANT CURRENT MODE

	

provides h
I
gh-resoI ution vo I tages and cu rrents necessary

Nange - 50 mA to 0.75 A (1 .60 A at 15 V and below) in

	

in the characterization of transistor, IC, and other semi-
h

I
gh- power co in pa rtme nt : 50 mA to 400 rnA (0.750 A at

	

conductor and hybrid circuits and in the operation of high-
15 V and below) in two standard-power COMPaFlnlenl[S~

	

perlormance stfaIn gauqes and other tf ansduce r systems
9wrallAccuracy-±(5%+20 mA) Souroe. Effact

	

Its 0 to 20 V output is covered with coarse and fine
(line fegUlatI00) :L1 n1A Load Effect : ± 10 mA, Output

	

adjustments to provide rapid setabIlity and 500 VV
impedance is typically 5 kil shunted by 10 tf .

	

resolution without the necessity of changing ranges .
Setability resolution over the GPIB is also 500 [1V_ The
supply output is supplied at the rear interface and the
front-panel terminals- Overall accuracy is ±10.01 ±2 mV-

The PS 5004 operates in either a constant -voltage or
constant-current mode with aulocrossover between the
two, Front-pan eI an nunc

I
ators i ndicate the mode at at I

t
I
mes, The operat

I
ri g mode is at so repo qed overth e bus,

and the PS 5004 can be programmed to assert SROwhen
operating conditions cause it to change modes. The 4 112-
d1git dispI ay shows actua I output vo Itage, se lected cu rront
I imit, or actual output current . The actual output voltage is
shown even when the PS 5004 Is operat

I
ng

I
n the cu (reii t-

limited or unregulated mode . Display resolution is 1 mV
or 0.1 mA .

PARD (Hippie andMaim) - 10 mAp- p, 5 ri1A

	

The buffered high-impedance sense terminals ai low
(RMS), 20 Hz to 20 MHz, at front parip.l .

	

proper regulation of the supply with up to 3 Qof
Resolution-50 mA+15 mA

	

res
I
stance

I
n e

I
ther of the se rise Ieads

Change Response rime- 20 ms up or down -

Imlation (V dc +peak ac] - 150 V peak front panel,
42 V peak reaf

I
rite rface .



CHARACTERISTICS

	

POWER SUPPLIES SELECTION GUIDE

CONSTANT VOLTAGE MODE

	

Characteristic

	

PS 601-1

	

PS 503A

	

PS sm

	

PS 5010

Range - 0 V + 20 . 0000 V -+0- 5 MV steps .

	

#of Supplies

	

2

	

2

	

1

	

3

Overal/AccuracY - (total effect) ±(0.01% + 2MV)

	

MaxVoltages

	

Oto2OV- +5

	

20 to +20 V +5

	

0 to 20 V

	

+and -32 V
from + 15 0C to + 300C, derating to ± (0 035% + 3 mV) at

	

Logic (+4-5 to 5,5 V)
OOC and + 500C

	

MaxAmps

	

400rnA

	

1 A

	

305 mA

	

1 .6 A
Source Effect (line regulafIon) -!5; 0-5 mV.

	

I A

	

I A

	

3A

Lead Effect flead regulation) -!c 1 rnV .

	

IEEE-488 Interface

	

0

Temperature Coefficient ftypical) -!5(30 ppm

	

TM 50DW 500

	

1

	

2

4 100 gv)IDC.

	

Price

	

$850

	

$795

	

$1,900

	

$3,150

Resolotion (step size)- 500 AV . If 0"DEH V
Pard (periedic and random dOV181108S) -

	

+4

	

ORDERING INFORMATION
!~3 MV P-P,

	

Isolation (V DC + peak AC) - ground reference .
Current Limit- 1A

	

PS 5010 Power Supply

	

$3.150
CONSTANT CURRENT MODE

	

Includes : Instructlon manual

Range - 10 mAto 305 mA in 2.5 mA steps.

	

Loodregulation - -<50 mV for a ±10% 11 ne change.

	

(070-3391-00); Instrument
Line regulation - < 1 00 mV for a 1 A I oad change.

	

i nterfac i n g pu id e (070-4 610-00) ;
OverallAccuracy-±2% 15 mA-

	

Referenc a guid e (070-3402-00)
ftd lipwiadie andrandam doviations) - 5 mV p - p

	

PS 5004 P rec sio n Power
Isolation -42 V (DC f peak AC)

	

Supply

	

$1,900
Power Consuntiption - 35 VA Maximum

	

Includes : Instruction manual

HE Standard 488.1-1987 1 nterface Functions Subsets

	

(070-4442-00); InstrumentPS 501-1

	

inteFfacing guide (070-47B9-00);
Implemented - SI-111, AM, T6 . L4, SR11, RI-1, PPO, DC1,

	

The PS 501-1 supplies 0 to 20 V (floating) and

	

Reference guide (070-4596-00) .
DT1, CO .

	

adjustable current I imiting to 400 mA, with constant-

	

PS 503A Power Supp~

	

10$7S5
Powt Module Compatibility- The PS 5004 1s not

	

Includes: InstruGfioTi marrualcurrent operation above the limit setting . The PS 501-1

	

(070-1834-01) .
com pat i ble wi th TM 500 ma inframes .

	

features precise f egu I ation and better than 2 mV

	

PS 501-1 Powe r su p ply

	

$N13
resolution over its voltage rai)ge. A multi-turn dial with

	

Includes
-
Instraction manual

[in ec han i ca I d i g i ta I read out provi Jes accurate setting of

	

(070-1301-02) .
PS 503A

	

the output voltage . A fixed 5 V supply provides up to I A~

	

vProduct available within 24 "urs
The PS 503A provides dual floating variable 20-V

	

through Tak DIrect . Call 1-800-426 - 2200.

supplies, plus a fixed 5-V, 1-A supply . The PS 503A
features superior [Tacking, ovef-voltage protection, and

	

CHARACTERISTICS
remote resi stance programming of vo I tage . When
operated in the high-power compartment of a TM 504,

	

0TO 20 V SUPPLY
TIM 506, RTM 506, or TIM 5006 mainframe, the PS 503A

	

Isolation -350 V (DC + peak AC)
can provide up to 1 A from both of the 20 V suppl es . A

	

Current Limit - <10 mA to at I east 400 mA .
0 to 40 V variable supply with up to I A of current can be

	

Line regulation-5mV for a ± 10% 11 ne vo Itage
configured by grounding one of the two outside terminals

	

change .
of the vaf able supplies . The two variable supplies can be

	

Load Effect (regulation)-±1 mV for a 400 mA load
set individually, then varied in 3 tracked moder with a

	

change-single conlfol . In addition, the plus and minus flDating

	

Temperature Coefficient (typical)- < U-01 %/OC
outputs can be prograrnmed remotely, by either voltage
programming of resistance programming via the rear

	

Resolution (step size) - 1 .6 rnV
interface .

	

ftd (periodic and random deviations)-
0-5 n-V p-p with 400 mA load .

CHARACTERISTICS

+20V SUPPLY
Isolation - 350 V (DC + peak AQ
Current LimitHigill Compartment -
<1 00 mA to >1 A
Standard - <1 00 mA to > 400 MA
Line regulation -:~5 mV for a ±10% 1 i ne vo I tage
change .
Load regulation - !~3 mV fof a 1 A Ioad change
Temperature Coefficient flypicall - &025%/'G
Resolution (stop &W) - 50 MV
Pard(periodic and random deviations)-3 rnV p-p

+15V SUPPLY
Isolation - gro uil d rele re ii ced
Currout Limit - 1 A
Source Effect (line regulation) - 50 mV for a
+ 10% line voltage change,
Lead Effect Mulation)-± 100 mV for a 1 A Ioad
change .
Pard (pwiodic and random doviations) - 5 mV
p-p with 1 A load .

I- ki VrILIIL 0U.1 I 1--eLJ--~,0
r7d

I'MMIE



ΙΕΑ SLIRE-WENT INSTRUMENTS
Μσσ

2δ0

DIGITAL MULTI M ETER

	

which is 1 .156 . As has always been t he case, readings at
TH EORY AND SPECI FICATIONS

	

t h e lower end of α range a re less acc ur ate th an readings
Digital Mul fi m e fe r5 (DΜΜs) are b ased an analog-to-

	

near t h e to p of th e range.
digital voltage converters . Fo r d o voltage measur em ents,

	

But e wit h 4 two ot he r b
both with

one with 3112 digits
the input signal is scale d by α precision α[[e πυα #o r befo re

	

of 0 υπ

	

with din112g digits, bo e

	

th α specifiedd accu racy
being αρρΙίe d to th e Α-to-D convener . For d o c urr e n t

	

of 0.156 of reading plus one last significant digit. On t h e
measurements, t h e attenuated input signal is a p p l ied to α

	

31 12 digit DΜΜ , th at second pan of the. aaccuracy
precision resistor and t h e resulting voltage d ro p is

	

specification, as α pe r cent of f u ll

	

tale, is ten times worse
measured . T h e re

	

η two

	

result ε hes to resistance

	

than on t h e 4112 digit meter . To see t he effect, co n sider
20meas u rements . T he most common method u ses α ser ies

	

τ
Volts

same two measu rements on the 20 V scale ; i .e.,
meter,of prec ision c u r rent so u rces to c reate α voltage drop

	

th e
accuracy woul d b e 0 .1 percent pl us one co u nt οιι [ of

2000 (0 .05 pe r cent), far α total er r o r of 0 .15 pe r cent . For
t h e 4 112 digit m ete r , it would b e 0,105 percent . T h at's
riot much difference .
Howeve r , w hen th e voltage to be measu re d is 2 Volts,

t h e 3112 digit DΜΜ now s hows an er ror of 0,6%, wh i le
the 4 112 digit DΜΜ has an e rror of only 0.15% . Even
tho u gh	they appeare d to have th e sam e s ρ e είficat έοη s, t h e
meter with t he extr a digit has conside rably en hance d
acc uracy at t h e lowe r ends of its ranges .

Some mete rs rea d th e ave r age value of α time varying
signal and use α constant scale facto r of 1 .11 to conve r t
that to RMS . T h e calc u lation is base d on the ass um ption
that t h e i np ut signal is α pu re sine wave, in wh ic h case
the average value is 0 .637 times t h e p ea k and th e RMS
value is 0 .707 ti ι nes th e p ea k (7071δ37 =1 .11 .)

T h is type of meter gives e rroneous read in gs wh en th e
input is not α p u re sine wave . For exampl e, α half-wave
rect i fie d sine wave has an RMS value of 0 .38δ ti m es t he

ΤΜ 50Ο(i/ΤΜ50α Digital Μυl tim eters

	

peak . Howeve r , an ave r age- read ing meter t hat uses the
1 .11 scale facto r will s how α reading of 0 .353 times the
p ea k - more than 10% in e r ro r . All Te k DMMs provi d e
t rue βΜ 5 readi ngs .

One ap proach to resistance meas uremen t is
sometimes calle d t he 'four wire" approach . This
invo l ves α precision voltage so u rce in se r ies with α
refe rence resistor . Th e i n st r umen t measures the voltage
across both the known an d the unknown resisto rs in t he
res u lting d ivi d e r and calculates the unknown . The
advantage of t h is app roac h is t h at t h e vo l tage sou r ce
does not need to b e accurate, just stable . Beyond
voltage, c urr ent a n d resistance meas urements, DMMs
often p rovi d e ύ 8 measurem ent, wh ic h is sim p ly α
calib rated voltage measu r em ent, and temp e rature
measurement, using calib r ate d tempe r atur e p robes or
th e r mocouples . Some pr ovide α NULL function, which
per mits use rs to ma k e meas urements relative to α
p redetermined baseli n e val u e .

UNDERSTANDING DΜΜ S PECIFICAT IONS
Αccσracy: Tektronix s p ecifies α per cent of t h e

reading, pl u s α pe r ce n t of t he full scale range . Some
othe r manufactu re rs use p ercent of fu ll-scale p lu s o r
min u s so many co u nts or so many d igits in the d is p lay.
This can be confusing unless you un d e r stan d how t h e
numbe r of d igits in t h e display affects t h e resulting
accu racy figure . Fi rst, consi de r α meter whose acc uracy
specificatio n is given as 0 .1% of the rea d i n g plus 0 .1 %
of fu ll-scale .

	

If ί t ί 5 set to Its 20 V ran ge, what a r e the
res u lting λ ccu rac ί es for ap p lied signals of 20 V olts and 2
Volts? At th e h ig h rea d ing, t h e acc ur acy woul d be 0 .02 V
+ 0 .02 V = 0.04 V, w h ic h is 0.2% . At th e lowe r r ead ing,
th e accuracywou ld be 0.002 V + 0 .02 V = 0 .042 V,

TR UE RΜS MEASUREMENTS AND CREST
FACTOR

CREST FACTOR
Th is specification is relate d to t ru e RΜS capability .

The cr est facto r of α waveform is the ratio of its peak value
to its RMS val ue . In α t r ue RMS- rea d ing DMM, t h e c rest
factor specifies th e dynam i c range of t h e inst r um ent, o r in
more p r agmat i c te rm s, t he sq uare-wave duty cycle fo r
wh ic h it wi l l ret ur n

	

accurate meas u rements . For examp le,
th e Te k t ronix TM 500 and TM 5000 DMMs have α c rest
factor of 3, wh ich mean s that t h ey can accu rately measu r e
rectang υΙ ar wavefο r ms with duty

	

cycles as Ιοω as 10
pe r cent .

BANDWIDTH
Some DMMs specify reasonab ly hig h f re qu ency

bandwi d t h s . However, wh ile α 20 kHz bandwidth means
t hat you can meas u re sin usui d al sig n als up to t hat limit,
this specification does not mean that you can measu re α
20 kHz pu lse t rain, w h ose F o u r ie r components go well
beyond 20 kH z .

One

	

rule of t humb is t h at since most of t he ene r gy In α
squa r e wave is contained in t h e fu n d amental and t h e th i r d
and fift h h a rm onics, you can divide the p u lse repetition
frequency by 5 to d ete rmine t h e maxim um f requ ency t h at
ca fl be accurately meas ur ed . An ο # h er a pp roac h w h en
conside r ing the ban dwi d t h needed in the DIVIM would be
to consi d er [he r isetime of t h e in p ut signal, rathe r t h an its
repetition rate .



NMRRANDCMRR
DM M specs ofte n I i st both n o r ma I made reject i a ri rati a

(NMRR) and common mode rejection ratio (CIVIRR) .
Generally, NIVIRR applies to dc measurements- It is a
measure of the instrument's ability to reject line noise on
a dc signal . DMMs achieve NMRR by taking measwe-
merits over time periods that cover an integral number of
power line cycles . For example, some TM 500 and
TM 5000 products use a measurement period of 200 ms,
wh i c h covers both 50 and 60 Hz (5 cyc [as of 50 Hz o r 6
cycles of 60 Hz-) High and instruments often allow you to
select measurement speed, but you have to be aware that
when you select certain speeds, you may he sacrificing
some NMRR .
CMRR also descri bas the ab i I ity of the i nstrument to

reject interfering signals, but only under differential input
conditions . That is, it applies when a common interfef ing
si g na I i s pfesent on b oth I i nes of a balanced, p ush- pu I I
signal applied to the DMM's dual inputs,

However, in evaluating CMRR, it is important to
remember that IDIVIMs do not have true differential
amplifiers . The capacitive loading in the low input is
significantly greater than in the high- As a result, CMRR
is frequency-sensitive . One further point to note Is that
some manufacturer's GIVIRR specifications include
NMRR . The resulting specification is only valid at the
power line frequency,

SPECIAL CONSIDERATIONS
MULL

Some instruments allow you to make relative
measurements by storing an offset NULL value . On Tek
instruments that offer this feature, you press the NULL
button (or invoke the function via GPIB) to store the
currently displayed value . Alternatively, the baseline
value may he downloaded via the GPIB . In either case,
subsequent measurements will be made relative to this
value, even it the range is changed . One example of the
use of this feature is in resistance measurements,
compensating for the resistance of the test leads~ By
invoking NULL with the probe tips shorted together and
the instrument at its lowest range, the test lead resistance
will be recorded and automatically subtracted from sub-
sequent measurements-

dB Measurements and NULL
In ac amplifiers, it is often desirable to measure gain,

attenuation, and filter stages in terms of decibels, rather
than in terms of voltage or current gain- This is because
decibels are additive- That is, when an input signal level
of -30 dI3V comes out of a 10 dB gain stage . i t has a level
of -20 dBV . Many DMMs provide dBV (decibels referred
to 1 Volt) and dBm (decibels referred to 1 mW across a
600 Ohm load, which happens to be 0-775 Vrms) . If the
i nstrumen t has a IN ULL featu re, dec

I
bel measu reimen ts

can be made relative to any signal level by selecting
either dBm or dBV invoking the NULL function manually
or over the GPIB-

THERMAL CONTACT POTENTIAL ERROR
The high resolution and accuracy made possible by

the current generation of DIVIMs raises some potential
measurement problems that were nol: sign ificant with
earlier instruments .

	

For example, the alligator clips used

DIGITAL MULTIMETER SELECTION GUIDE

Mplication Feature

	

OM 504A

	

DM 51101511

	

OM 512010 5520
Number uf Digits

	

4 1/2

	

4 1/2

	

61/2
DC Volts Ranges

	

200 mV to 1000 V

	

200 mv to 1GOO V

	

300 mv to $00 V
DC Volts Best Accuracy

	

± 0 .05%

	

±0.05%

	

+0.008%
DC Volts Best Resolution

	

10 Ly

	

10Ry

	

0.1 Ry
AC Volts Ranges

	

200 nnV to 5110 V

	

200 mV to 500 V

	

300 rrV to 300 V
AC Volts Best Accuracy

	

+-0.6%

	

+0.3%

	

+015%
AC Volts Best Resolution

	

10 ~Iy

	

10 gy

	

1 J .LV
AG or DC Current Ranges

	

2000 to 2 A

	

200 gA to 2 A

	

300 VA to 3 A

dB Ranges

	

N/A

	

+ 54 JB to - 50 dB

	

+ 49 dB to - 54 dS
Resistance (HI-LO) Ranges

	

2000 to 20 Mil

	

200 1~ to 20 Mn

	

300 u to 300 ME)
Temporalure

	

-62 to + 230 1C

	

- 62 to 4 230 1 C

	

N/A
Measurameflt Range

True RMS
Autorange
IEEE Standard 488

	

No
I nterface

	

(DM 5110 Only)
Mainframe

	

TM 500 or

	

TV 500/5000 lor DM 51

	

TM 5000
compatibilltv

	

TM 5000

	

TM 5000 for DM 5110

	

(DM 5120 Only)
Price

	

$595

	

DIV 511 - $745

	

DM 5120 - $995
EW 5110 - $895

	

DM 5520 - S1,295

in most test leads are plated steel, while resistor leads
are usually tinned copper . This creates thermocouples
with a typical output of 50 VV/QC every time a resistor is
measu red . A o ne de g ree tam pe ratu re d i ff a re nce across a
50 Ohm resistor would represent a 0 .1 % error 1

Some DIVMs deal with this by making off set-
coff acted resistance measurements . Measure the voltage
across the u n kn own, f I rst with cu r reint ofri ve, the n
without, and subtract the difference-

DIGITAL MULTIMETERS
The Tektronix TM 50005M 500 Modular Dig ital

Multimeter selection now includes the new Sing le-Wide,
Programmable DIV 5110 as wall as the manual DM 511 .
In conjunction with the high-performance DIVI 5120/
OM 5520 and the economical DM 504A . there now exists
a broad selection of performance, size and pf ice to match
most application,

The DM 5110 represents the optimum choice for
programmalbili~, small size, performance, feature,
competitive price . The DIV 511 extends the capabilities
over the DM 504A by offering dBV, dBm, and rear
interfacing with a new easy-to-use front panel .

The DM 5120 is the highest performance Digital
Mu Iti meter i n the line with advanced featu res such as 6
1/2 digit resolution . 1000 readings per second (in the 3
112 digit mode) . and fQuf-wire resistance measurements .
The DIVI 5520 is a monolithic or standalone version of
th e same ma Iti meter with its own p owe r ho u s i ng a nd
power cord .

The TM 5000JIM 500 Digital Mullimeters offer a
compact solution to your measurement needs, without
compromising performance, These instruments provide
accuracy and flexibility on the laboratory bench, in field
service, in maintenance apip I !cations, or in automatic
systern applications .

wffl,101A q

-2 Prod uct ava i lab le with in 24 ~ours
I h rou g h Tek Di rect Call 1 -800-426-22 00.

26 1
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EIM 5120/DM 5520

PROGRAMMABLE DIGITAL
MULTIMETERS

* 6112 Digit. FullyAutoranging
(100 nV, 100 p1l, I nA
Resolution)

* 1009 Readings par Second
* OC Volts, True RMSAC
Volts, Ohms, DCAmps, True
RMSACAmps

* do Calculations
* 4- Wire Resistance
Measurements

* HilEalPass Limit resting
* Offset Compensated Ohms
* Moth Functions
* Standalone Digital
Muitimeter (OM 5520)

* DH5120 occupies 3 slots in
any TM 5009 mainframe

GP18
IEEE04H

*7heDM512VandDM5520
cvmply u4th IIXES'Yandard
4M.1-1987and tuith Tektronix
Standa rd Codes andFormals,

. . . . . . ... . . . .

L

DM 5120 Prqrammable Digitial Multimeler

DM 5120/OM 5520

	

A fast auto ra n g 1ng featu re p efm i Is th a s h oftest
The DM 5120 Programmable Digital Multimeter

	

pass i b I e test setu p I
I
me, as wel I as d rarriat i cal ly i nereased

p rovi des autora n g 1 ng vo Itage, cu rrent a nd res ista nce

	

throughput on your pfaduction line. Just connect the
rneasumments at up to 6 1/2-digit resolution . DC voltage

	

DM 5120 to the DUT . select the measu rement function
measu re rn ents with 100 na n ova I I re so I u 1i a n can be

	

you want, and the DM 5120 will automatically find
the

performed to the full range of the multimeter . True RMS

	

properrange .
ac vGltage and Gurrent, and a crmt factor of 31 provide

	

Built-In math functions such as PASS/FAIL limit
the reliability required for all ac: measurements,

	

testing, dd: measurements, NULL, MX+B and others add
reg ar d I ess of th e wavesh a p e . Standard fou r-w i re oh rn s

	

measureme nt powar, wh i le ha n ds- off ca I i b rat [a n makes
meas urem ent el 1m i n ales the e r rars caused by cab I e

	

on-line instrument maintenance easy-
f esi stan ce, and the off set ccmpen sated a

hms auto mati -	And If speed is cf itica[, the DM 5120 will provide 1000
cally subtracts thermal contact potentials,

	

count voltage and current reading rates at 3 112 digit
The dynamic range of the DM 5120 lets you detect

	

resolution- High-speed data acquisition and analysis is
low- or high-levei signal ~ with a minimum of signal

	

possible with the DM 5120 connected to a GPIB
conditioning . A user-programmable filter function Is

	

controlief/processor .
provided to eliminate the effects of external noise . And a
user-programmable "null" eliminates offsets,

The DM 5120 incorporates an easy-to-read, 3,000,000

	

GPIB PROGRAMMING
court, LED display . Each count represents 1/3 ppm at full

	

Programming the DM 5120 over the GPlB is straight-
scale . Measuremant units are displayed as pal of the

	

forviard . Utilization of Tek's Standard Codes and For mats
read i n g, pf ovi d 1 n q unamb i gu aus test resu Its .

	

makes programming easy,
A selection of eighteen programming modes are

available at the instruments's front panel, includ
I
ng~

Initialize, Self-Test, Display Resolution, Enable Ohms
Compensation, dB Reference Value, Hi/Lu Limits, and
MX+B Values, among others . Program modes are printed
right on the front panel, eliminating the need to keep an
operating manual at hand .~__ -1

	

1RAN,3 E
I AWU

5L

	

- Ej

~;QNTROL
CALIDeN ~GRAM "T~R

MST ID

L

OHMS VOLTS

WXMIQ

	

. . . PROGRAM MOt)FS
rFk 'JUTPUf

	

I .&ILL A.-I Can,

	

aQ*FLAT RML61 Ch

	

1 It( ~OMSTM-e.-r _	3 , ~pI",A- e.
;--	A ~ 1~11I Fl MA vkwr

	

.c11

	

-onrmscr ma

	

51~[T3 -1

	

3A NO

	

r

Eliminates Errors In Resistance Measurements
Low resistance measurements are prone to errors

caused by cable fesistance and slight differences in
temperature between contacts- the thermal contact
potential . The DM 5120 incorporates standard four-wire
ohm measurements to aliwinate cable rasistanca errors,

The offset ccmpe n sated o hms feat u re e I i m i n ales e r rors
caused by t hermal cc n (act potentia I s . I n a two step
pf ocess the contact p otenti a I I s determ i ned by measu r i n g
the voltage with no current applied . The resistance value
obtained is then automatically subtracted from the
resistance value determined when cur rent is applied . This
feature is especially useful in measurement systerns with
rnultipie switches, which have the effect of adding
unwanted resistance to the DUT .

CHARACTERISTICS

Accuracy (6-1/2 digits)"

	

Temperature
+ (% of reading + counts)

	

Coefficient
24 Hours

	

90 Ns	1 Year

	

±(% rdg+cnt)/G
Range

	

Resistance

	

23± 1 1C

	

18 to

	

80C

	

8 to 281C

	

0-180C to 28-SOIC
300 mv

	

>1 Gn

	

U.0020 + 20"

	

0.005 + 20"

	

0.008420

	

0.00064 10
3 V

	

>1 GQ

	

0.0013+10

	

0,003+20

	

0,0038+20

	

0.0004+1
30 v

	

11 MCI

	

00015+10

	

O~006 + 20

	

0.008+30

	

0.0013+3
300 V

	

0.0 MU

	

0,0030+10

	

0.009+20

	

0,009+30

	

0.00134 1
For 5 112 digit accu racy, divide 6 112 digil con n I error by 10. For 4 112 digit accuracy, coun I error is 5
Ken properly zeroed.



Analog Settling Time- ε 1 ms ( ε 2 ms on 300 rnV

	

DC AMPS

	

ORDERING INFORMATION
range), to 0 .01 % of ste p Change.

	

Accuracy -
CAIR1t- :120 df3 at dc, 50 o r 60 Hz ± (0.05%) wit h α 1

	

[51/2 digits Ι Year,

	

Maximum Voltage

	

σΜ 5120 P rogrammable

kΩ unb alance in eit h e r lead .

	

'8 to τ $°ε

	

Burden

	

Dιg παι Μ Ι nstr
υ
ct
ct

τ

	

$995

300 ~

	

± ί 0 .09°1° of reading + 24 counts) 0 .4 V

	

(ο 7 ο -
includes!

72 αο
-
πα
00r

) ; one
ιοπset testmanual

KMRR - δ 0 dB at 50 or 60 Ηε ± (0-05%) .

	

leads-
3- Linearity i5 defi n ed as the maximum

	

3 mA

	

± 0.05°1° of read ing + 10 taunts) 0 .4 V

	

DM 5520 Programmable
y

	

30 mΑ

	

± 0.05°1° of reading + 1

	

counts

	

5.T-V

	

Dig tal Μ u lti m ete r	$1,295
d eviation fromα st raight line between the read I ηgs at zero

	

Includes: DM 5120 with power
and f u l l range . 10 μρrη of range for 3, 30, and 300 V

	

300 mA

	

t 0.05°1° of reading + 10 counts) D .5 ν

	

mndu le, Instruction manual
ranges ; 15 ppm of range fa r 300mV range ; at 23 ±16C,

	

3 Α

	

t (0-09% of read ing + 10 counts

	

2.0 ν

	

[α 7 ο -τ2 αο -οα ] ; one set test leads,

Maximum Input Voltage - Η Ι to L o : 300 V dc, 425 V

	

Maximum Resolution-1 πΑ .
p eak , whic h ever is less . Lo [ ο GNR 350 V (dc + peak ac] .

	

Maximum Input-3 Α (250 V) [fuse protected] .

Maximum ΑmΙϋtΙλλ- 0 .1 tιV .

	

Accuracy {61/2 digit"

	

Temperatu r e
± f reading + counts)

	

Coeificient
TRUE RMS. AC VOLTAGE

	

24 Hours

	

90 Days

	

1 Year

	

±

	

rd g + εητ s )IC
Ranges- 3(1D mV, 3 V, 30 V, 300 V .

	

Range

	

23t 1 ^C

	

18 to 28°C

	

18 to 28°C

	

0-~
°°
8°G 8 28-5Π°C

Αεcυrαεy r - 5 i/2 d ig Its .

	

300 Ω'3

	

0,0025 + 20 co u nts

	

0.008 + 20 counts

	

0.01 + 20 counts

	

0.001 + 7 counts
Fo r 5inewave in puts greater than 2000 ccounts -

	

3 kSI

	

0.0025 + 20 counts

	

O.ODS + 20 co u nts

	

0.007 + 20 counts

	

0.001 + 1 co u nt
20 to 50 Hz ± (2% o r reading +100 co unts) .

	

30 kQ

	

0,0025 + 20 counts

	

0.005 + 20 co u nts

	

0,007 + 20 counts

	

0.001 + 1 count
50 to 200 Hzt (0.3% of reading + 100 counts)-

	

300 W

	

0.006 + 20 cou nts

	

0.02 + 20 counts

	

0.021 + 20 counts

	

0.004 + 1 count
200 Hz to 10 kHz ± 0.15% of reading + 100 co u nts] .
10 to 20 kHz ± (D.4% of read ing + 200 counts) . Fo r	3 ΜΩ

	

0.007 + 24 counts

	

0.02 + 20 counts

	

0.021 + 20 counts

	

0.03 + 1 count

sinewave inputs greate r than 20,000 co u nts -3 dB

	

30 ΜΩ

	

0.05 + 50 counts

	

0.1 + 50 counts

	

0.1 + 50 counts

	

0.3 + 1 count
bandwidth typically 300

	

kHz 20 to 100 kHz' 2 t (1 .5% of

	

300 mil"

	

2.0 + counts

	

2 .0 + 5 counts

	

2. π + 5 counts
reading + 300 counts) .

	

'~ For 5 Ι/2 digit accuracy divide count error by ΙΟ. Far ά 1/2 digit arcurα cy, count error is 5
Crest Factor- <31 .

	

(except 15 on 300 δά range) . For3 Ι/1 digit accuracy, ευuτεΙ error is 5 .
λΙὰnsίααsa1de1 MaawrameetAccuracy-

	

' Ζ Relative to calibration standards.
Fo r fundame Π tal f req u encies ε 1 kΝτ, crest tactar ε3.

	

'

	

When properly zeroed
300 mV, 3 V± (0 .25% of reading] 30V, 300 Vt (0 .6 οk

	

''

	

Resolution on 300 λ?SΣ range is limited to G Ι/2 digits .
0f reading) .

	

Note.- Four-wire

	

measurement mode αcεκrary for 300 Ω to .3 ΜΩ ranges.
Moxlmum Resolution -1 AV .
ΙλρυtΙλ$σαdαλεα -

	

AC CURRENT (TRUE RMS)
Hi to LG: 1 Μ Q shu nted by ε120 p F .

	

Accuracy- 51 Ι2 digits" .
Lo to GΝD : α1000 ΜΩ p a ralleled by ε400 pF .

	

τ rr
CAffRR- 7δ0 de at 50 or 60 Hz [±0_05%] With 1 kΩ

	

1 α to 28°ε
unbalance .

	

3mA

	

20 to 45 Ητ + ( 2Ψ of reading + 100 co u nts)"

Settling Time- 1 s to wit h in 1 % of cha nge in read ing .

	

30 mA

	

45 Hzto 10 kHz ± [ σ .fi96 of reading + 100 counts)`

Maximum Input Voltage- Ηί to Lo 300 V RΜ5

	

300 mA

{425 V peak } υ r 10 Μ S Σ V Hz prod uct, Whichever is less .

	

3Α

Lo to GND : 350 V [dc + pea k ac) or 500 kΩ V Hz p r o du ct,

	

300 44

	

2 α to 45 Hzt (21 ο1 rea d ing + 100 counts]

whichever i5 1e35 .

	

45 Hzto 1 kHz ± [ σ . θ°Ι° of rea d ing + 104 counts y
1 to 10 kΗτ t [4 . ο °ιό of r eading + 100 counts)

'' Far 9 Ι/2 digitaccuracy, divide count error by

	

Crest Factor -(Up to 2 Ι 3 fUll stale] 5 3 :1 .
ΙΟ. For 3 !/2 digit accuracy, count error is ύ.
Ικ 3 Ι/2 and 4 1/2 dτgt f modes, spec τ~cativκ s

	

Marimϋm Resolution -1 ΠΑ ,
applyfar impu ts ~200 Hz.

	

Maximum Voltage θαιάerr

'2 Specifτcation for 300 mY range is ± (2#ι of
reading + 300 counts) .

OHMS
Offset Cσmρemtίηλ {Re qu i r es P roper Zeroing} -
300 Ω to 30 kΩ range ± 10 mV on 300 Ω range
t10D mV on 3 kΩ and 30 ίιΩ range .
0~= Circuit Υa1tαge- 55.5 volts .
maximumResolution -100 Eda .
Liαearίt#r- L inea r ity is defined as t h e maxim um
deviation from α straig h t line between the rea d ings at zero
and full scale . 20 ppm of range for 300 il to 30 kSd
ranges at 23 ±1°C .
Maximum Input Voltage-300 U RΜ5 or 425 V peak,
wh ic h eve r is less .

MhA~~UKP,lY1LIV1 1~ ν~1 t~ υ1 ν1~Ιν 1 ~

17 71

300 mΑ

	

0.4 V
3 mA

	

0.4 V
30 mA

	

0.4 V
300 mA

	

0.5 V
3 Α

	

2.O V

'' Fαr siκ ewave inputs >2000 counts- For 4 112
digit accuracy, divide count error by ΙΟ. For
3 212 digit accuracy, count error is 5. In 3 2/2
and 4 Ι/2 digit modes, specificσfions apply for
sixewave inpu ts Χ200 Hz.' α Arεκrarias correct for non-sinusoidal
measurements σκ fundamenta lfrequencies
εΙ kHz and crest factor c3.
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Sattling Time - 1 seeond w i th i n 0 - I% of c hange i inreadjn,

	

NEWDM 5110/511
The new 0M 511 O/DM 511 afle rs excep 1i onal tu nc-Maximum input- 3A (250 V) [f u se p rotecied 1,

	

tional ity and the h ighest pertof rriance avai lable 1 n a low-dB (Current) Accuracy -	cost,slngle-width plug-in module-1 year, 18 to 28 00 : 20 Hz to 10 kHz-,

	

The DIV 5110 is fully programmable over the IEEE-488320 [Ato 3 A, 9,9 to 69 d13 4- 0 .2 JB :

	

interface, while the DM 511 is designed for manual2 pA to 320A - 54 to - 9 .9 dI3 ±0 .9 d13 .

	

operation oirly~ the units are otherwise identical, The
Mazimum Nowlution - 0 - 0 1 d B .

	

OM5110 occupies one slot in any TM 5000 Mainframe,
Reference Level fflefauft) - 1 mA= 0 dB .

	

and the DM 511 can be operated in either a TM 500 of

Maximum Reading Rates"

	

TM 5000 Mainframe .
DCV, OCA, ACV, ACA Readings/Second

	

A FULL RANGE OF FUNCTIONS .Continuous into
Internal Buffer

	

Both units qive you a choice of either autorangi-ng or
AUTOCAL

	

manual operation for all standard functions - voltage,
Resolution

	

Off

	

On

	

curre nt o r res istance meas u rem unts - At so i n c I u d ed are
3 1/2 digit

	

10DO

	

1000

	

true RMS ac measurements and dB calculations plus
4 IJ2 digit

	

333

	

333

	

features not normally fourld in a low-cost DMM .
5 1/2 digit

	

35 (29)

	

8-2 ~7,5~

	

The normal resolution mode of 4 1/2 digits, together6 112 digit

	

8.2 7.5

	

with a minimum range of 200 mV, allows voltages as
il Read ings/Second

	

smal I as 50 lu:V to be resolved -, a 3 112 digit modp
Continuous i

n
to

	

provides for faster test throughput . Basic accuracy
Internal Buffer

	

±0,05% . And 50 Hz or 50 Hz mode selection provides
AUTOCAL

	

normal-mode-rejection ratio improvement .
Resolution N On
3 1/2 digit

	

40

	

24

	

FRONT-PANEL CONVENIENCE .4 1/2 digit

	

38

	

18

	

Operation of the DM 511DIDM 511 is via twelve front-5 1/2 digit~ ,	16(13)

	

9-5 (7,5)
6 1/2 digit

	

5 (7.5)

	

panel "soft keys' which are used lo select function and
range .

Offset Compensated Ohms : Rates are 0, 5 x normal

	

When programming the DM 5110, they are also usedMIXOn Ohms rate&

	

to set the GPIB address and termination .
Reading rates arefor on-range &n-scale readings

	

In addition to 7-segment readout and function/rangeudth internal filter offfor 3 V, 3 kO, and3 mA

	

ann unci ators, fro nt-pan e I LEDs a re i net uded with b othranges, 6 112 and 5 112 digit rates a"for 60 Hz
operation, Values in parenthesis arefor 50 Hz

	

units as NULL, HOLD and AUTO mode indicators . The
oporation-

	

DM 5110 offers LEDs for two additional modes, REM
Internal filter on .

	

(indicating remate operation) and ADDR (indicating the
instrument is being addressed to talk or listen)- The
DIV 5110 also includes a front-panel ID button to requestOB (AC VOLTAGE)

	

a display of a GPIB address and termination, and to
Accuracy-

	

generate an SRQ under certain circumstances,I year, 18 -280C - 34 to 49 dB (20 n- V to 300 V) :

	

Amanually-operated front-panel switch is used to
20 Hz tu 20 kHz± 02 c1B ; 20 kHz to 100 kHz ± 0 .4 dB~

	

select front or rear connection to Volts and Ohms- 54 to + 34 d13 (2 mV to 20 mV) :

	

measurement modes- The switch is not operable over the
20 Hz to 20 kHz ± 1 ~1 d8-

	

GPIB, but its status can be queried and man itored
20 <H7 to 100 kHz ± 3 dl~ typical,

	

rernotely . (Caution - maximum input voltage on the rear
Afaximm Resolution - 0 .01 dB .

	

connector pins is 60 Vdc ±pk ac .)
Reference Level(default) - 1 V rms = 0 dB .

	

NULL mode operates with all functions and allows you
ELECTRICAL

	

to apply a display offset to make a relative measiaernent-
HOLD mode stops the instrument from measuring andWarm-bo Tinm - 2 hGu rs to rated acc u racy .

	

disp I ays t he I ast mcasu irement made . Th e H0LD keyPower Consunwtion - 11 W, DM 5120, 120 W,

	

togg Ies the iristru ment betwee n HOLD an d RU N modes .DIM 5520

	

The TRIG key lets you make a sing le measurement and
GPIR Progfamming -

	

then automatically return to HOLD,Interface- IEEE-488 .1 1967 Compatible

	

COMPARE mode makes it pnssihIe to compare.
Subsets : SH1, AH1, T6, TEO, L4, LEO, SR1, RLI . PPO,

	

measurements against user-defined HI and LO limits . A
PHYSICAL CHARACTERISTICS

	

beeper indicates when a measurement is out of limits .

TenWrature - Ope rat i n g : 0 to + 50 0 C . N a n u pe rat i ng :

	

Ternperatu re measureme nts are made u s 1 n g a n
optional Tektronix P6602 Temperature Probe, or an- 20 to + 650C .

	

equivalent plat! num resistance probe . DM 511 O/DM 511Humidity- 75% RH, to 350C . 35% RK to 500C-

	

will measure temperatures from - 62 6 to 2400 C,Dimensions -
DM 5120 : Triple-wide TM 5000 Plug-in,
DM 5520

'
23 .4 cm (9 .2 in .) x 14 .0 cm (5 .5 in) x 43 .2 cm

(17 .03 in .)
Weight 5 . 7 kg (15 .4 1 bs)
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DM 5110/01M 511
04

	

Digit A,

	

. "ging

ELECTRICAL CHARACTERISTICS

	

dB (TRUE RMSAC VOLTAGE)

	

*Fast (3 112 Digit) Mode
Accuracy"- (4 1/2 digits, auto or manual ranging, front

	

-ACIVC Voltage, ACIDC
DC VOLTS

	

or rear inpub!

	

Current, Resistance and
Accuracy" - (4 1/2 digits, au to or manua I rangi ng.

	

Range,

	

Rangc

	

81 - 181C

	

(optional) Temperature
front or rear input) :

	

dBV

	

d8m

	

18-28, 13 201-501C Frequency

	

Measurement
-34to

	

32 to

	

ZL 0.3 dB

	

±0 4 d8

	

20 Hz -	o ACdOmand dff00-1800,

	

+54

	

+56

	

20 kHz
Range

	

181-281C

	

281-501C

	

54 to

	

52 to

	

0,15 dB

	

±0_8 dB

	

20 H2 -

	

Calculations
200 mV + 0.05% of reading +

	

1

	

0. 15% of reading

	

-34

	

-32

	

10 kHz

	

o True RMSAC Functions
Null and Hold Modes01M% of full scale)

	

0
.4% of full scale)

	

60 to

	

58 to

	

i.OdB

	

~ 1.5 dD

	

20 Hz -
2v

	

+~0_05% of reading +

	

+. 0_1% of reading +

	

-51

	

-52

	

10 kHz

	

HYWPassLimit Testing and

0. 1% of full scale)

	

0~2% of full scale)

	

Max, Resolution -0.01 d13 .

	

Compare Mods with Beeper
20 V

	

+ 0.05% of reading +

	

+(0- 15% of read ing +

	

Response Time -< 0-3 sec to 1 % of step .

	

50 Hz or 60 Hz Mode
d15% of full scale)

	

0
.
025% of full scale

	

InputInWadanca -2 MQ i0_1%, paralleled b < 50 pF

	

Selection
200 V

	

+ 005% of reading +	+(0.1% of reading +	StandardIEEE-488 Interface
O.N of full scalej

	

0.02% of full sca

	

Max. Input voltage -	(VM 5110 only)Front panel, V/Q/Temp to LOW- 500 V rms or 600 V dc .

	

Front and Rear Interfacing1000 V

	

± 0 05% of reading +

	

+(01% of reading +	Frontpanel, V/u/Ternp or LOW to GMD 1000 V pk
ot_ % of full scale)

	

0.02% of full scale)

	

Rear connector, Hl to LO and Hl or LO to'Chassis -
CMfiff (with I kQ unbalance)- ~~ 100 dB 0 dc,

	

60 V dc + pk ac .
> 80 dB

	

50/60 Hz .

	

OHMS
NURR -

	

50 dB 050/60 Hz (± 0. 2 Hz) .

	

Accuracy"- (4 112 digits, auto or manual ranging, front
Max. Resolution- 10 ~Lv-

	

or rear input) :
Stop Response Time - < 50 msec to 0.05% of step .

	

01 - 181C

	

Source
Input ReSISM,700- 10 MQ±0.5% .

	

Range

	

18, - 281C

	

28, - 501C

	

Current

	

Ymax
Atm. Input Vvitage- F ront pa nel . LOW to GND and V1

	

20092

	

±(0.05% of reading

	

(0-25% of reading +

	

1 .0 rnA

	

0-2 V
i2v7ernp to LOW or GND

'
1000 V plk~ Rear connectof, HI

	

0.02% of full scale)

	

0.04% of full scale)
to LO and H1 or LO to Chassis : 60 V dC 4 pk ac .

	

2 IkU

	

±(0.05% of reading +

	

±(0.25% of reading +

	

1 .0 rnA

	

2.0 V
0.01 % of full scale)

	

0.93% of full scale)
TRUE RMS AC VOLTS

	

20 42

	

(0,05% of reading+

	

(0,25% of read i Rg +	10 IiA

	

0.2 V
Ao*j%nraPv"1_ fA 119 dinifiz nlHtA or rnnnHn I rnnninri

	

0.02% of full Scale)

	

004% of full scale)I

	

I
front or rear input, 200 rnV to 500 V range) :

	

200 k9-2

	

±(0.05% of reading+

	

+ (0.25% of reading +

	

10 VA

	

2.0 V
I

	

#

	

n~-i &,il

	

-

	

0.01% Of fulj Scale)

	

003% of full scale)

	

_

	

_
"Pu
Frequency

	

1130-2130C

	

28--5k

	

2 %2	± (01% of reading +

	

+ (1,0% of reading +

	

0.1 M

	

0.2 V
0.02% of full

	

0.04% of full scrale)4u nZ to	±tv.89/u ol reading +

	

±k I - I -/o or reading ~
100 Hz: "

	

0,05% of fall scale)

	

0.075% of full scale)

	

2C 'v'i2	+ i 0 . ' 1~ . of rczd ing +

	

_20.0% of reading -

	

0. 1 IiA

	

2.0 v
100 Hz to	+(0.3% of reading +

	

±(0.6% of reading +
10 kHz:"

	

0-05% offull scale)

	

0075% of full scale)
lOkHzto ±(0.6%offreadg+

	

t(0.9% of reading +
20 kH7:+'

	

0-05 % of oil sca 6)

	

0.05% of full scale)
20 kHz to	±(1 _00i

	

of reading 4	±(1 .3% of read 11 Q +, ; '

	

1150 kHz - ' 3

	

0.05 ;~ of full srale)

	

0-075% of full scalp]

Response Time - < 0. 2 sec, 200 12 to 200 MLa ra nges
< 2 sec, 20 M92 range .
Max. Input Voltage, All Ranges - FronI Pane1 :
300 V pk, Rear Connector : 60 V pk .
Max. Resolution- 10 rnQ_
Max. Open-Circuit Volli < 11 V~

CNRR (with I kQ unhalanca) - ~! 60 JB (a 50/60 Hz .

	

DC AMPS
Accuracy"- (4 112 diqits : auto or manual ranging, frontMax. Resolution- 10

	

panel only) :
SW fiespilse Time --, 0.3 sec to 1 % of step .

	

0,-18,C .
hput Impedance- 2 MKI±0. 1 %, paral I e Ied by< 50pF.

	

Range	18 , -280C

	

2v-500C
Max. Input Voltage- Fro nt paneI ~ VhnfTemp to LOW:

	

200[LA, 2 rnA, 20 rnA + (0 .1% of

	

±(0-3% of
500 V rms of 600 Vdc. Front panel, VILI/Temp or LOW

	

200 mA, 2000 rnA

	

reading +	reading+
±0-01 % of

	

0.025% ofto GND: 1000 V pk~ Rear connector, HI to LO and HI or

	

full scale)

	

full scale)
LO to Chassis~ 60 V dc + pk ac .

	

R#5ponsv Timer- < 50 ms to 0.05% of step .
GrestFacter -31 for 0.1 % additional error .

	

Input Regis

	

-
u0nae Resistance
200e

	

1,0 KI
2 vi

	

1000
20 rnA

	

10.2 11
For inpuis > 200 counts, 2W mV to 2W Y

	

200 mA

	

12 a
rangps; > .50 ro&nb~, 500 Vrange,

	

2000 rnA

	

.26 12
For imputs , 500 rount~, 200 mV to 200 V

	

Max. Open-Circult Inpa t Valfage jimA fo L0
ranges; > 250 counts, 500 vrange.

	

250 Vpk .
For inpuis > 2000 counts, 200mV to 200 V

	

Max. input Current- 2 A any range.ranges; > 500 counts, 500 Y range.

	

Max. Floating Voltage- 1000 V pk, mA or LOW
to GMD
Max. fiesvintion- 10 riA

GPIB.
tEFF-488

'The. DM5110 r. omPlies with IEEE
Slandard 488 . TN87 and Tektronix
Standard Codes and Formats
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ORDERING INFORMATION
BM 5110 Programmable
AutorangIng Digital Multimeter

	

$895
Includ6s: Operators Instruction
Ma nua 1 (070- 74 78-00)

'
Instrument

Interfacing Guido (070-7560-00);
Reference Guide (070-7559-00) ;
Meter Leads, Set (196-3212-00)
IIM 511 Autoranging Digital
Moltimeter-

	

$745
Includes : Operators Instruction
Manual ~070-7478-00) ; Instrument
Interfacing Guide (070-7560-00) ;
Reference Guide (070-7559-00) .
Motor Leads, Set (196-3212-00),
Opt 02 - Adds a Tektronix P6602
Temperature Probethat has been
calibrated with the
DM 511 O/DM 511 .

	

+$260
OPTIONAL ACCESSORIES

Service ManuaI -
Ordof 070-7479-00

	

$50
Temperature Probe -
P6602

	

$275
High Voltage Pratte -
Order 010-0277-00

	

$195
FIF Probe - P6420

	

$175

DM 504A
*4 112 Digit Alutoranging
* True RMS AC Functions
* Five Manually Selectable

Voltage, Current and
Resistance Ranges

* DC Volts, AC Volts, VC
mAmps, AC mAmps, Ohms
and Temperature Functions

* 0.07% DC Voltage Accuracy
* Diode Test and Audible
Continuity (8ceper) Modes

OM 504A Digital Multimetef

	

$595
lndudm intitructiDn manual
(070-6945-00)~ one setof
test leads-
Opt

,
01 - Adds P6602

TDmpe~ature Probe calibratj~d
for use with DIM 5U4A .

Contact your local sales
representative.

AC AMPS

	

TEMPERATURE
Accuracy", (4 1/2 digits, auto or manual ranging, front

	

Accuracy 1 (4 112 d
I
g its, troat p anel,

I
nput on I y) ipanel only, all ranges)-.

	

Measurement

	

01- 181C
0,- 18,13,

	

Range

	

8- 280C

	

21130- 590C Probs StatusFrequency

	

189 - 280C

	

281-501C

	

- 62, to + 150'-C

	

±0.610

	

±11 .5113

	

Instrument20 Hz to 100 Hz

	

±(0.8% of

	

± (1 .1 % of

	

+ 1500 to 4 2400C

	

+ 1 .FG

	

i 2~50G

	

calibrated
(input > 200 counts)

	

reading +

	

reading +

	

to probe
U .UL1 _/D 01

	

0.075% of
full scale)

	

full scale)

	

- 62 0 to + 150 OG

	

3-5 1C

	

+ 4-5 1C

	

Any
-

	

+ 50 , to + 240 ,0

	

5.010

	

±7.01C

	

probe10OHzto 10 kHz

	

± (0.3% of
(input > 200 counts)

	

reading +

	

MISCELLANEOUS0.05% of
full scale)

	

Rmdlng Rate -
Inn W7 M in LeW7 -

	

4 In rCV- f

	

4 .5 Digits (NORMAL) : > 3/s ;
(input > 200 counts)

	

reading +

	

3.5 Digits (FAST) : > 25/s .

0-075% of

	

PowerConsumption-< 10 W.

full scale)

	

Over-tange Indicatiou - Flash i ng d 1 sp Iay .
Wam-up Time - 30 rn i I I u tes (60 rn i n u tes after sto rage

Crest Factor- 31 for 0 .1 % additional error

	

in high humidity environment) .
flWanse Tim - < 0 . 3 sec to 1 % of step .
Input Resistance -	ENVIRONMENTALSPECIFICATIONS

Range	Resistance

	

TmWerafure- Ope rat i n q : - 0 0 to + 50~G

200

	

1 .0 kn

	

Non-Operating : -55 0 to i 75~G .
m

	

100 Q

	

Humidity - < 5%, 0~ to + 30~C ~ < 75%, + 30 1 to
20 mA

	

1U 9)

	

+ 40OC ; < 45%, a b ove + 406G .
200 mA

	

1 .2 Q

	

ALTITUVE- 0pe rat
I
ag : 4 .6 kin (15 ~000 It) :

2000 nnA

	

.4a

	

Non-Ope rat 1 n g : 15 km (50,000 ft) .
Aftz Opon-Circuit Input Voltage IMA to LOW) -
250 V pk .
M,u Input Current- 2 A any range .
Abr Floating Vallage- 1000 V pk, mA of LOW to
GMD .

DM 504A ALITORANGING DIGITAL

	

CHARACTERISTICS
MULTIMETER

Irk

	

MA rnAA A

	

n;

	

;	1 1,A I ;	A

	

ELECTRICALU

	

UtVICHly Hy

	

yW

	

IJ t I I IMM UAW H

	

Z)

PHYSICAL CHARACTERISTICS
Not Weight-
DM 511 O~ f . 1 kg (2.45 lb) ;
DM 511 : 1 .0 kg (2-2 lb) .
Dimensions- S i ng I e TM 50OOfTM 500 compartme nt .

the funct
i
onal ity of the Tektronix TM 500 line of modular,

	

OCVolts
digital multimeters with true RMS measurements, a

	

Ranges- 200 mV, 2 V, 2 0 V, 200 V . 1000 V .
"beeper" mode for indication of short circuits, and diode

	

Accuracy- For automatic or manual ranging 18 to
testi ng ca pab i I ity . Th e DM 504A also pfovi des sta n d a rd

	

280C
,
All ranges ±(0,05% of reading ±0.02% of full

ac/dc voltage and current, and resistance measurements,

	

scale)
and will oppfate in any compartment of a TM 500 or TM

	

Range

	

+W to 18 0 C, 28 0 to 500 C :
5000 power module,

	

200 mV range

	

+_

	

-
T615% of readingA I I m easu remeqt ra ng es, exce p I te mperature, d i ode

	

+

	

% of full scale) ;
nneas u rem ents, a nd aud i b I e conti nu ity (beeper), can be

	

2 V range

	

+(0 . 15% of readingau to niat i ca I I y or manual I y sel ected .

	

+ 0.02% of full scale) -
An audible "beeper" mode is provided for testing

	

20 V range

	

±(0.15% of readingcontinuity- A beeper symbol is displayed when the 200

	

+ 0,04% of full scale)~
ohm mode is selected, indicating that a beeper wIll

	

200 V range

	

±(0.15% of readinsound a continuous tone for measurements less than 10

	

+0-02% of f u 11 scale~
ohms- In the 2 megohm, 200 kilohm and 2 kilohm

	

1 GOO V range

	

-1 (0 .15% of reading
ranges a diode measurement indicator wj I I illuminate on

	

+ 0.02% of lull scalej
the display, ifidicati ng that V max is adequate for diode
testing .

Temperature measurements are made using an
optional Tektronix P6602 Temperature Probe, or an
equivalent platinum resistance probe- The OM 504A will
measure tempecatufes from - 62 Q to 230QC .
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Common Mods Rejection Ratio - (Within 1 kQ

	

Range

	

M, to 281C

	

0 to Irc,

	

Source

	

Vmax
u In balanced) 100 dB a [ d c, 80 dB at 50/60 Hz .

	

2a to SOIC

	

full-
Mormarl Node Rejection Ratio- 60 d B at 50/60 H z

	

scale

(± 0 . 2 Hz) .

	

moo

	

(0.0510 ol ruadmu

	

±(0.251.' of rcading

	

1,0 rnA

	

0.2 V

max. Resolution- 10 gV .

	

;l_0CP01)

	

0-r,51~ D~ 4ull ~Cdlq~

	

-0', 0~ fL .11
200 Q

	

+(0.05% of reading

	

+ (0.25% of reading

	

1 .0 mA

	

0.2 V
Stop Response Time - <1 s.

	

+ 0.02% of full scale)

	

±0.04% of lull scale)
loput Resistance - 10 M92 +0.5% .

	

2W

	

± (0-05% of read i ng

	

+ (0.25% of reading

	

1,0 nnA

	

2.0 V
Abr. Inpat Vultaige- 100 0 V pe a k .

	

+ 0,01 % of full scale)

	

0.03% of lull scale)
20 IkU

	

±(0-05% of reading

	

+ (0.25% of reading

	

10A

	

0.2 V
TRUE RMS AC VOLTS

	

+ 0.02% ot tull scale)

	

± 0 .04% of full scale)
Ranges- 200 mV, 2 V, 20 V, 200 V, 500 V

	

200 kil

	

+ (0.05% of read i ng

	

t (0.25% of reading

	

10 ~tA

	

2-0 V
Accuracy*' -

	

i d-01 % of full scale)

	

+0.03% of full scale)
For aulonialic or manual ranging - 180 to 28OC : 200 mV

	

2 Mil	+(0.1% of reading

	

±0% of reading

	

OA ~LA

	

0-2 V
to 200 V range, 30 Hz to 20 kHz . For Input signals >10%

	

+ 0.02% of full scale)	1 0.04% of lull scale)
to 100% of full range, accuracy is ±(0.6% of reading
+ 0.06% of full scale) . For signals >25%, and 10 kHz to

	

OC CURRENTIAC CURRENT
20 kHz add 4-1 % additional error-

	

Ranges - 200 A . 2 rn A, 20 ru A r 2 00 al A, 2000 rnA .
500 V range, 60 Hz to 20 kHz . For input signals >100 V

	

Accunrcy* I - du c u [ r e n [~ lo r auto mat i c of mainual
to 500 V RMS, awuracy is ± (0 . 6% of read

I
ag + 0 - I% of

	

ranging 180 to 28QC . ± (0 .1 % of reading + 0 .01 % of full
full scale) .

	

scale) . Oa to 1 80C . 260 to 50 0 C- ± (0 .3% of reading
40 Hz to 60 Hz ±(1 % of reading + 0. 1 % of full scale.)

	

+ 0.025% of full scale) .
01 to I 81C, 280 to 500C

'
200 mV to 200 V range, 30 Hz

	

AC Current - For automatic or manual ranging .
to 20 kHz . F or i niput signals >1 0% to 100% of range,

	

Response Time- DC Current : -, I s. AC Current < 2 s .
accuracy is ±(0.8% of reading + 0 .11 % of full scale) .
For signals 25%, and 10 kHzto 20 kHz add 4.1%

	

Input Resistance
additional error .

	

FINnue

	

Resistances
500 V range, 60 Hz to 20 kHz- For input signals >100 V

	

DC current

	

AC current
to 500 V RMS, accuracy is ± (0.9% of reading + 0 .1% of

	

200~A

	

1 1
0 k n

	

1 ~0 k (I
full scale) .

	

2 rn

	

100,0 Q

	

100-0 Q

40 Hz to 60 Hz±(1 .3% ot reading + 0-1% of full scale) .

	

20 rnA

	

112 n

	

10.292
200 rnA

	

1,2 f2

	

1,2n
2000 rnA

	

0,28 n

	

O~4nMaio IArdLIC
Ranges- 200 Q, 2 kQ, 20 kO, 200 kQ, 2 MQ,

	

Max. Open-Circuit Input Voltage (MA to LON9 -
20 MO .

	

250 V peak .
Accuracy" - For a u tomare a nd man ual f a n g i ng .

	

Max. Input Current- 2 Aany range .

	

ORDERING INFORMATION
Common Made Rejection Ratio - (With 1 kil un-

	

Max. Floating Voltage- mA to GND, 1000 V p ea lk~

	

OMM OPTIONAL ACCESSORIESbalance) - 60 d8 at 50 or 60 Hz .

	

LOW to GND, 1000 V pealk-

	

The fo I lowiii g aocesso r ies may be
Max. Rmlution- 10 liV -	Max. Resolution- 10 nA .

	

Drdered as o pfic ri s fur use wit 11 an y uf
Response Time - < 2 s .

	

Mox. Floating Voltage- -nA t o GND, 1000 V peak,

	

the t h ree TM 5MM 5000 D i gital
LOW Ic GN D

	

10.00 V peak .

	

multInneters .
Input InWedance - 10 M1a +0 - 5% pa ra I lei ed by

	

Test Loads -	$1,325
<100 pF .

	

Maximum Resolution - 10 nA.

	

(Black) 4 ft. Ord e r 012 -0425-00
(Red) 4 ft- Ord e r 0 12-0426 -00

	

$24
Max.10put Voltage- Volts/OhmsfrEMP to LOW : 500

	

(Black) 4 It, Or d 8 r 012 -0426-01

	

S7A
V HMS or 600 V DC, VOLTS/ohms/TEMP to GND : 1000

	

TEMPERATURE

	

Test Load Set - ALM 01
V peak .

	

Range -	62'to +230'C .

	

Tomperalure Probe -	$275
P6602 (DM 504A - DIM 511

LOW to GND : 1000 V peak .

	

A0018CY7 Us i n g Tekt ro n i x P6602 Temperat u re P robe-

	

and Rim 5110) .
Crest Factor- 5 at full scale on all ranges except 500

	

1 BQ to 280C arnbient . Probe calibrated to instrument

	

Adapter -
V (500 V = 2) .

	

(pro be/DM M ca 11 b rat i o n pe0o rmed at 0 QC) .

	

Fernale-ENG tu-Dual-Banana .

	

$11
_L0.60C_ From - 620 to 150 0C . ±1 .6 from 150 0 to 2300C-

	

Order 103-0090-00 .
Response Time - < 2 seco n d s on 200 n to 2 MO

	

Axlal Lead Components
range < 15 seconds on 20 MCI range < 0 .15 seconds an

	

Any probe . +3.50C from - 62a to 1500C . + 1 .6QC from

	

Adapter -	$110
15Wto 230 0C .

	

0rde r 0 13-00 72-00200 ~1 "beeper .'

	

Hig0- Valleg 9 Probe -	$195
Maximum Input Volts - 300 V pea k-

	

OTHER CHARACTERISTICS

	

(DM 504A ~ OM 511 and
Maximum Hasalution - 10 rnQ .

	

DM 5110)Reading Rate - > 2 . 0 t i rn es/s .

	

0rde r 0 10-027 7- 00 .
M!"Intum Open Circuit Va Ifage - < 11 V .

	

Over-range Indication - F lash I n g d i sp I ay .

	

Catil as - No s pecification
chanqes-Falidforsix montks or I(W houn~, whichever

	

Warm-up Time- 10 m i n u les (50 m
I
n u les afte r sto r age

	

(1 mete r) 0 rder 175-1661 - 00 .

	

$29occursl6rst.

	

in high humidity environment) .

	

(3 meter) Order 175-1661-02 .

	

.1
Kelvin Clip Lead Set -

PHYSICAL CHARACTERISTICS

	

(DM 5120) Ord a r 0 12 -1296-00 .

	

$160
Dimensions - 3 i n gi e TM 500/TM 5000 compart rn ent .

	

Contact your local sales representative.
Weight - 0 -93 k g (2-04 1 b) .

Validfor six months or 1000 hours, whichever
occursfirst~
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'~ .AAS [ΤRΕΜΕΝΤ INSTRUMENTS

Interval Timing

L

ι sα αy
1ε_i Ι -,

<>

	

ι ~

	

9

~ .1_ :,
, . η

Time Θαsο Frequency Counting

DIGITAL COUNTER/TIMER THEORY

	

ι

	

ιAND SPEC I FICATIO NS
Gat-FR εαυεΝCΥ COUNTERS/ TIMERS

Both f req u e n cy and ti m ing measurements rely on α

	

Ι
stable time b ase, wh ic h produces α tr ain of regular
p u l ses . In α counte r , α voltage comparato r or Schnτ itt
t r igge r gener ates α pu lse fo r each cycle of α sin u soidal
i np ut .

Not all ίπριι ls a re si n usoi d al . so, mo r e generally, t he

	

ι ~

	

ιt r igge r p ulse t urn s on when any i n put signal passes
a b ove one threshold and turns off w h en it p asses t hrou g h

	

s x ι
anothe r , lower , t h res h old . T h e i n st rumen t counts the

	

Ever τs

pu lses t hat occu r during α time interval controlle d by th e

	

When ιη e gate and clock are asynchrcnύι ~_ .
time base and con verts t h is to α f requency rea d ing on the

	

resolution is ± ι count .
display- In α timer , α converse p rocess ta kes place .
E xte rnally, th e re is α sta r t even[ and sto p event, and the

	

ments ar e straig h t forward , and ap p lications abound, f rom
instrumen t co u nts t h e n umbe r of pu lses output by t h e

	

other
design to manufacturing test

variety
digital systems . On t h e

tim e base between t h ese events, eit h er case, the re is

	

ments
ot h e r

	

. . .
hand,

not
th e r e
eve ry

is α wide
counter/timer

timeer

	

ο(
can

timing
mak e

ιι y
them all . T h e

asu re-
some am big u ity to the measurement because t h e length
of t he co un ting pe r iod may not b e an integr al mu ltiple of

	

most basic timing measu rem ents are ρυ Jse widt h , with
the pe rio d between counts . As t h e follow ing diag ram

	

wh ic h you can measure not only whole pu lses, b u t (by
s h ows, d e p ending on wh e re t h e gate fal l s r elati v e to [lie

	

a d ju sting trigger level) the w idth of a b be rrations, such α5
events be ing cou η led, the

	

count may dί ffer by p l u s o r	ringing. Some Instruments will a u tomatically meas u re
minus one . Oth e r sou rces of e rror a re noise, which may

	

risetimes and fallti ιnes .
cau se false t r igge ring, j itte r in the a pp lied signal, and

	

Using both in put channels, γηιι can make th e time
e rr or s in t he i n stru ment time base . Gene rally, when t h e

	

Α->B meas u rem ent, wh ich is used for p r opagation delays .
applied signal is re p etitive, solutions to the

	

1 count

	

You can also measure th e n umber of events occ u rr ing on
p roblem involve ave raged measurements, tak ing α 5 many

	

channel Β during an interval on c h an nel Α .
as seve ral million samp les . T hi s enhances bot h	Te k modular counter/timers can totali τe events on both
resol u tion an d accu racy .

	

channels and present the res u lts as α sum, α d iffe r ence,
To u nde rstand how ave raging en h ances resol u tion,

	

or α ratio . Th is can be ίπναίυαb Ι e in t r o u bles h ooting
consi d er t h e situation in the above diag ram, in wh ich th e

	

interm ittent bu gs in digital ci r c u its in w h ic h α certain
gate timing exceeds an integ r al relationship wit h th e

	

number of input events are supposed to p r o d uce α certai n
event p ulses by one-third of α pe rio d . If t h e gate an d the

	

number of out pu t eve n ts . For example, you could
p ulses are truly asynch r ono u s, then it is p robab le th at Out

	

measure t h e ratio of input pulses [ ο output p u lses in α
of 100 meas ur ements, 33 will s how

	

decade co u nte r w h ile stressing t he circuit in various
tun counts and 67 will show eleven

	

ways . If t h e ratio var ied from 10 at any point, you would
cou nts . Ave r age d , t h is is 10 .33

	

have localized the fault . S h ape d output is α relatively
cou nts . Practically, ave ragi n g Is

	

uncommon feat ure that is p r ovide d on Te k coun te rl
limite d by standard de v iation, and

	

timers .

	

Essentially, it is α rep resentation of the
ultim ately, by t h e accu r acy of the

	

inst ruments t rigger sig n al . Applie d to one c hannel of an
tim e base . These ex p lanations a re

	

oscilloscope, with t h e input signal applie d to anothe r
channel, it can be use d to verify t h at the counte r /time r isi n stru

m
ents

incorporate
simplified .ία

	

input
Practical

	

trigge r ing on t he co r rect po r tio n of t h e input wavefo rm .instruments
attenuato rlamplifie rs to handle α

	

MODULAR CΟυΝΤΕRΙΤΙΜΕR S ANDwide range of input voltages, They

	

OSCILLOSCOPES WITH INTERNA Loffer
t
r igge ring and coupling

controls . tr igge r out p ut signals, and

	

COUNTER/TIMERS
often, ΓΡΙΒ p rog raηιιnability .

	

Αmode r n t r end, p ioneer e d by Te kt ronix, is to

APPLICATIONS

	

incor p o rate counter and time r features into d igital
oscillosco p es . Also, some Tek sp ectr um analyzers that

Τek TIM 5000 and TIM 500

	

can measur e to 325 GΗτ inco rpo rate f req uency counte r s .
cou n te r /time r s a r e p r imar ily used in

	

Suc h mu lti-f u nction Instruments have a dvantages when
er ι vi r o r ι r τι erι tal and p rod u ction

	

you need to see t h e signal upon which you ar e ma k ing
test! ng and on t h e enginee r ing

	

timing or fr eq u e ncy meas ur em ents.
benc htop . Som etim es, th ey ar e

	

H ow ever , t h e re a r e many app lications in wh ich α
used in fiel d se rvice, pac k aged wit h	separateinstrument, used alone, or i n conjunction with α
ot h e r Tek modu l a r inst ru ments in

	

scope o r sp ectrum analyzer, offer s α su p e r ior solution,
configurations aimed at sp ecific

	

This is fo r at least tw o reasons . F i rst, used alone,
testing a pp licatio ns .

	

TIM 500 o r TM 5000 mod u lar inst ru ments are less
F req ucncy and period measu re-

	

expensive t han scopes . Secon d , eit h e r u se d alone, of in
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co nj u nction w
I
th scopas, th ey make averag ad rineasu fa-

	

probe compensation, and more, The
ments nioie quickly than the scope can and display their

	

DC 5004, DC 5010 arid DO 5009
results more prominently . In automated testing, this

	

are GPIB programmable ; this
gfeater speed can result in an increase in test throughput

	

capability can be added to the
of one or more orders of magnitude,

	

DC 504A, DC 510 and DC 509 as
field modifications . In performance

SPECtIFICATIONS CONSIDERATIONS

	

other than programmability, the

Range

	

DO 510 and DO 5010 are equal, as
I n put freq uency ran ge u sual I y depends on coup I ing

	

are the DC 5009 arid DO 509, the

mode and input impedance . If you require high

	

DG 504A and DC 5004 .
resolution, look for direct counting ; some instruments

	

For versatility in counting, the

use a prescaler to divide down the input signal,

	

DC 503A 125 MHz Universal
Tektron 1 x offers c ou riterA i me rs w

I
th ban dwi dths to

	

Counterflimer features eight
350 MHz

	

Bevorid this innut ranne un to 1 GHz

	

measurement functions, including

TWron ix Tecommend s a su [tab I e osci I I osco pe, s uch as

	

period, width, and time-interval averaging . Both input
the 11402 Digitizing Oscilloscope or the DSA60'12

	

channels havethefull0to 125 MHz frequency range,
Digitizing Signal Analyzer . And, for precise digital

	

20 mV RMS sensitivity, and separate controls for input
frequency measurements from I [a 325 GHz, try a

	

coupling, attenuation, trigger level, and trigger slope . The
sper.trum analyzer such as the 2755AP or the 2756P .

	

10 MHz clock provides 100 ns resolution of single-shot
time interval measurements, and 10 ps resolution with

Sensitivity

	

averaging .
As with range, sensitivity is another area In which the

	

Thu 100 MHz DC 5004/DC 504A features auffifange,
input impedance affects the specification .

	

period and width averaging, an internal 10OX multiplier to

Accuracy and Resolution

	

provide high resolution of low frequency signals- The DC

Accuracy describes how closely a measurement agrees

	

5004 adds TM 5000 compatibility, GPIB prograrnmabil-

with a standard,

	

It depends on time base and trigger slew

	

ity, and 8-digit resolution over the GPIB . It is an excel lent

and jitter errors . To mintimize time base errors, all Tek

	

alternative for applications requiring low cost GPIB

TM 500 and TM 5000 modular counter/timeirs use an

	

compatibility .

oven-contirolled-crystal time base .

	

The DP .501 D i g i tal P rescalar ad ds 1 . 3- GHz freq uency-

I n the case of th e DC 501O/DC 510, to ni pe ralu re

	

counting capability to al I of the above counters-

stabilily is a flat -~2 x 10-7, regard less of temperature, up
to an ambient of 50 0 C . Ideal ly, resolution would be plus

	

DIGITAL COUNTER SELECTION GUIDE
or minus one times the least significant di .q it (LSD) .
However, as was explained above, resolution is also tied

	

App]icationAFeature DC 51DIDC 5010

	

DC 509/DC 6009

	

DC 503A

	

DC 5004/DC 504A
to the uncertainty of the length of the last event counted,

	

Frequency Range

	

350 MHz

	

135 MHz

	

125 MHz

	

100 MHz
That's why sing le-shot resolution is less than resolution

	

With DP 501

	

1 .3 GHz

	

1 .3 GHz

	

1 .3 GHz

	

1 .3 GHz
withaveraging . Faiexaniple,ontheD(',5010/DCSIC,

	

Number of Digits

	

9

	

a

	

6
single event resolution is 3 .125 ns, but resolution with

	

Hatiu Arclidecture
averaging is 1 ps-

	

Period Averaging
Most Applications Accommodate Averaging

	

Width Averaging
However, there are ballistic and nuclear "time of [I ight"

	

(Single Input)
expeiri merits in wh ich experi menteirs get on ly one shot at

	

Time Interval Averaging
an interval measurement. For maximum resolution in

	

Autoti iggcr
these expe r imenis, ana so I ution is a cou nter t hat uti I i zes

	

Gated Events

	

B during A

	

B during A

	

A during B
interpolation algorithms to enhance resolution on one-

	

Averaging
shot events- However, far anything this critical, it would

	

Ratio Averaging
be better to use a digitizing scope and capture the actual
waveform .

	

other

	

High stability time

	

High stability time

	

High stability

	

Autoran e,
base, trigger level

	

base . trIgger level

	

time base,

	

100
and shaped outputs,

	

and shaped outputs .

	

trigger level

	

tesolubon
DIGITAL COUNTER/TIMERS

	

self-test, phase mod- self-lest, phase mod-

	

and shaped

	

multiplier"
ulated clock, probe

	

ulated clack, probe

	

outputs . time
A COUNTER FOR EVERY PURPOSE

	

compensation . finne

	

compensation, time

	

manual,
The TM 500JTM 5000 family of modular instruments

	

manual, totalize.

	

Inarlual, totalize~

	

totalize,

i ncl udes seven d i g Ital cc u nter/t i: mars, wh ich p r ov id a a

	

IEEE Standard

	

OC 5010 only

	

DC 5009 only

	

DC 5004 only
wide variety of pirice/performance features . The DIP 501

	

488 .1-1987

di g i tal presca I
a r extendsthe Iraq u

a ncy meas u r amen

	

Mainframe

	

DO 510

	

DO 509

	

TM 500~

	

TM 5001
capability of al I counters to 13 GHz .

	

Compatibility

	

TMSOD/TM 5000

	

TM 500/TM 5000

	

TM 5000

	

TM 5000
DO 5010

	

Dc 5009

	

DO 5004
The 360 MHz DC 501 O/DC 510, and the 135 MHz

	

TM 5DOO only

	

TM 5000 Drily

	

TM 5000 only
DC 5009/D C 509, are ti n i ve rsa I cou n le r/ti me. rs that

	

Page

	

270

	

272

	

275

	

274
feature reciprocal frequency measurements and an
ospac ial I y wi do range Of Other Muds U I on lent fU IX 11 OnS,

	

Price

	

$3.300/$3 .600

	

$1,60051IX0

	

$1,725

	

$9954760
plus features such as autotrigger, auto-averaging, arming,

	

.,	8 digits via GFIB ~DC5004)
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MEASUREMENTINSTRUMENTS
Nip,

m?". .

DC 5010/DC 510
0 350 MHzboth A and 8
Channels

v3.125-ns Singie-Shot
Roselution
19-Digit Display
1-ps Resolution, with
A veraginy
Reciprocal Frequency
Measurement; Period,
Width; Time AB, Events 0
During A; Totalize A, A8,
Ratio; Riselfall; Time
Manval; Arming, Nall

"Auto or SelectedA veraging
to 10 @ in

All
Modes

" Duty-Cycle Independent
Autotrigger

" DVM Mode for Displaying
Trigger-Level Setting

" Shaped A and 8 Channel
outputs

" Hysteresis Compensation
" Probe Compensation
" High Stability Oven Time
Base

DC 5010/01C 510

	

Nnifilum Input veflage 0 Mu input 1011wance)The
DO 501 G/DC 5 10 Universal Counter/Ti meis

	

1 X. ±42 V (dc + peak ac) to 200 kHz : 12 V (dC + peak ac)
feature reciprocal frequency to 3SO MHz, period, ratio,

	

2 to 250 MHz.
events B during A measurements . and time A to B . The

	

5K +42 V (dc + peak ac) to 1 MHz ; :L 10 V (dc + peak ac)
powedul reciprocal technique provides high resolution of

	

1 to 250 MHz,
low frequency signals much faster than conventional

	

In 50 Q Input Irnpedarice~ Signals > ±2 V x aqenuatof
counting techniques .

	

will cause input protection circuitry toswitch Input to
T

I
m i n g meas u rements 1 nc I ude I

I
me

I
nterval, width

	

1 Ma
and ir i se and fa I I I i me featufes to 3 .125 ns s 1 ng I c-s h ai

	

Shaped got - Shaped rep I i Ca Of S 1 g A a I be i 11 g Maasu red
resolution . Measurements can be averaged up to I bi I I ion

	

aids proper triggenng an complex waveforms.
times with usable resolution to I ps . The pseudo-

	

(!s 100 rrV typically to 350 MHz into 50 0 load) .
ran do rn, p hase-m bid u la led Ii me base p ro v

I
des

I
ncrea sed

	

Arming Input- Permits meas u rements of comp Iex
accu facy by e I i m

I
nati ng sy nchro n otis e r r o rs

I
n the I i pie

	

waveforms . A TTL high allows averaging of selected
interval and width averaging modes .

	

events within a measurement .
Auto trigger senses the applied signal and sets trigger

	

FREQUENCY Alevek to the oplialuirl points . In the 00 5010, trigger
levels, the minimum and maximum signal voltage levels,

	

Range- !~ 3 6 pHz to ~ 350 MHz_
and the trigger voltage are available over the GPIB, and

	

Resolution -
can be viewed on the 9-digit display-

	

-
	A Trigger Jitter

	

(FrLquency A)2Otherfeatures include an arming inputthatallows

	

LSD + 1 .4

	

Nmeasurement of selected inputs from COMPIOX Wave-
forms, hysteresis compensation and probe compensation

	

Accuracy -
for attenuator type probes .

	

Resolution ±(Time Base Error x Frequency A)
The DC 5 10 is upgradeable to the GPIB compatible

	

PERIOD ADC 5010 w it ti a mod iti cati on kit that can be i n stal I ed I n

	

Range - 3.125 ris to 7-6 hrs.the field .
Resolution -

± LSD ± 1 .4 x A Trigger Jitter Error
CHARACTERISTICS

	

N
Display -Nine-dig it LED display. automatic decimal
point positioning, LED indicators for units, measLifernent

	

Accuracy - ~±T i me Base E r nor x Pe r iod A)
gate, and bus conditions . Overflow is Indicated by a

	

RAT]0 B/Ablinking display .

	

Range - 1 U-11 to 10 9 (Frequency Range : !s 36 pHz to
CHANNEL A AND CHANNEL B INPUT

	

>350 MHz). (10-1 i to 1012 w1o decimal point)
Frequency Range -50 0 termination :

	

Resolution -
> 0 to > 350 MHz dc coupled -

	

14 x 8 Trigger Jittef Error x Frequency B
100 kHz to ~! 350 MHz ac Coupled .

	

LSD +

	

NI MQ termination > 0 to ~ 300 MHz dc coupled .
16 Hz to 2:300 MHz ac coupJed .

	

Accuracy-Same as Resolution .
Sensitivity - 50 f2 termination dc . < 25 rnV RMS

	

TIME A

	

- B
sinewave to 350 MHz !~ 70 mV p-p pu Ise 1 MQ

	

Range - 2 .0 ins to 7 .6 hrs .
termination . MAO !~ 25 mV RMS to 200 MHz . 42 mV

	

Minimum Dead Thur - 12 .5 ns. (stop to stan),RMS to 300 MHz .

	

Resolution -
Attenuatian Bole etabie - 1X, 5X

	

1

	

(+A Trigger Jitter Error
Impedance - I MQ paralleled by 23 pf ±22 pF (10%)

	

LSD ,

	

--

	

+B Trigger Jitter Error)
fir 50 Q f 3% dc .

	

rN
Dynamic Range- 70 inV p- p to 4 V p -p (x aften uati on)

	

Accuracy - Resolution t(Time Base Error xTI)

Trigger Level Range-

	

±Channel Delay Mismatch i B Trigger slew error
ef~ + 2 V to s - 2 V with 4 rnV resolution (M) .

	

-A Trigger slew error-
< +10 V to < -10 V with 20 ITIV 18SUlUti on (XS) .

	

Channel Dolay Mkimatch -< 2 ns between fforit
Trigger LevelAccuracy- ±1 % of F . S . t r i gge r I eve I

	

panel inputs, without null .
range, plus ±2% of reading for a de input V, ±40 mVX

	

EVENTS B DURING AAtterluator .

	

Range - 10 - 8 to 1 0q .
Amfolfiffer Frequency Range- 10 Hz to

	

Maximum 8 Frequency -	350 MHz.:~ 350 MHz .
Independent Controls - Slope, Attenuation 1X/SX,

	

Maximum A Frequency -	8 0 MHz .
ou p I e ac/dc . I m p edan ce 1 M92/50 Q .

	

Maximum A Pulse Widfh -~~ 4 . 0 n s .
Minimum Time Between A Palms -:~ 8 .5 ns,
Minimum Dead Time Between Pulms - < 8-5 ns



Resolution -	RESOLUTIONANDACCURACY
DEFINITIONS

_L LSD + Freq . B

	

+ Trig . Jit . Er ror GH A start edge

	

Trigger Jitter Error (Seconds RMS) -
±Trig . Jit . Error CH A stop edgej

Accuracy - Resolution Frequency 8 (Stop Slew Rate
Error-Start Slew Rate Error) + Frequency Bx (5 x 2 ns)~

WIDTH A
Range - ~'. 4 ins to 7-6 hrs .
Minimum Dead Time Between Pubas - 1 .6 ns-
Resolution -

I

	

i Start Trigger Jitter Error+ LSD + -

	

± StOp Trigg e
r

Jitter Efroi)
FN

Accuracy - Res ul ut i on ±(T i me Base E r rof x W i dth A)
+ (Sto p S I ew Rate E rro r - Stan 3lew Rate Er ro r) ±2 ins .
Repetition Rafe -2: 80 MHz.

TIME MANUAL

	

All functions

	

Positive

	

Trigger accuracy times
Range -3 .125 ns to 3-125 x 101 s (- 8 hrs) .

	

except

	

Slope

	

ATTN factor
Rosolution -±LSD 100 ms .

	

Width and

	

-
Events B

	

Negalive

	

ri ggef accuracy

	

ffV)
Accuracy - Resolution ±(Time Base Error x Time) .

	

During A

	

Slope

	

times ATTN factor

TOTALIZE A
Range - 0 to 10 1 courts .
fteffilon Rate - 0 to a 350 MHz

TOTALIZE A + B
Range - 0 to 10 9 counts (A+ B

	

101) .
Rapetitim Rate - 0 to ~: 350 MHz.

TOTALIZE A - B
&nge - -1 j 108 t o 1012 (either A > 10 12 or 8 > 10 12 will
causp overi I ow) .
Repetition Rate - 0 to > 350 MHz .

RISE/FALL A
Range - 5 .0 ns to 7 .6 hrs .
Repetition Rate -Minimum time between rising
(failing) edges is 12 .5 ns (80 MH1z) .
Input Amplitude - (1 .4 to 8 V) 1 . 4 Vp-p min, + 4 to -
4 V d c + peak ac max (50 Q), (0 . 7 to 4 V) 700 mV p-p
min, + 2 to -- 2 V dc + peak ac max (1 MQ) .
Resolution -

LSD +

	

1	Start Trigge rr Jitter Error

N

	

Stop T Igge Jitter Error)
~N

Accuracy - Resolution ± (Time Base Error x Riseti me/
Fallfirrie) ±2 ns. ±4 rnV x Slew Rate A Error (near 10%)
+4 mV Slew Rate A Error (near 90%) .

PROBE COMPENSATION
Display - 1 o r 0 i: n each chan no I
Accuracy - Probe Attenuation x Counter Attenuation x
0.300(%) .

JV1hA.!)U,KA1V1h1V1 11V31KU1V1P,1V13

1 (2
+ (n,) 2 (Volig RMS)

Input Slew Rate at Trigger Point (V/s)

Where .- e
'

1

	

140 lu~V RMS typical counter
input noise for I M n filter on : 240 W RMS
typical for 1 M~2, filter off and 340 [LV RMS
typical for 50 Q and e n2=RMS Noise Voltage
of input signal at trigger point measured with
350 MHz bandwidth,

Slow Rate Enrur (Savvads) -
Trigger Level Error (11)"
Input Slow Rate at Trigger Point (V/s)
. 1
Trigger level error =

A
Width A

	

Start Edge

	

T - ger accuracy linles
'WN facto,

Stop Edge

	

(Trigger accuracy + hyst)
times A7N factor

Start Edge

	

(Trigger accuracy + hySt)
limes Al I N lactoi

Stop Edge

	

Trigger accuracy
time ATTN factor

Events B

	

Same as Width, except each number is
During A

	

multiplied by (Frequency B)

Note- Input hystefesis is wicafly 50 rnvp-p Xaftenvallon-
N = Number of events averaged.
The minimum number of averages is selected by the
Averages button and the up and down buttons in decade
steps from 1 to 101 . At C han ne I A repetiti o n rates ab ove
- 250 Hz, th

a
actual nu in be r of ave(ag es wi I I be :

N=[Frequency A(Hz) x 4 ms] + Averages .
N-, Averages seffing (below 250 Hz).
This calculation typically leads to bettef than expected
resolution in the displayed answer for smal I N with only
mini mal Impact on measurement

it
me . It does mean,

however, that Arming must be used where only N=1 is for
signals > 250 Hz .
In the Auto mode . the counter measures with a fixed
measurement time of about 300 ms (or the time for one
event, whichever is greater) .
N=Frequency A (Hz) x 0 .3 s (N always ~1) .
Time

Base
Effor- The sum of all errors specified for

the time based used .

~&-Jjgjbb wmg

. .. .. . . . . . . . . . . . .

FGP-1 B1
I IEEE-M I

a

	

a

	

ai

	

- Fz3

L.. CW,

	

C.. [,I L.j -L~

'ne r)0010 uarnPloz with IFFF
Standard 4881-1987and Tekirunbr
Standard Codes and Formats

ORDERING INFORMATION
DC 5010 Programmable
Universal Counter7lmer

	

$3,600

1
ndudas: Shaped output cable
(01 2-0632-00y. instruction
manual (070-3897-02) :
iristrurri~fd interfacing guide
(07 0-4611 - 00) ; refe rence gu i d e
(070-3553-00) .
DC 510 Unive rsal
Counter/Timer-

	

$3,300

RECOMMENDED PROBE
P6125 - 5x Passive Probe

	

$90



MEASUREMENTINSTRUMENTS

DC 5009/DC 509
" 135 MHzBoth Aand8
Channels

" 19-ns Single-Shot Resolution
"8-Digit Display
"5-ps Resolution, with
Averaging

" Reciprocal-Frequency
Measurement,, Period; Width ;
Time A - B; Events 8 During
A; Totalize, Ratio, Time
Manual., Arming

" Auto or SelectedA varaging
to 10 in All Hades -Duty -
cycle Independent
Aulotrigger

" ShapedA and 9 Channel
Outputs

" Probe Compensation
" High Stability Oven Time
Base

FG P-1B1
I IFFE-M

272

*ne DC 5"eon;Plies with IEEE
Standard 488.1-198 7 and with
Tektronii Standard Cndp% and
Fomals.

STANDARD HIGH STABILITY TIME BASE

	

Trigger LevelRange- +3 .200 to - 3.175 V with 25
Cqstal Frequency- 10 MHz.

	

MV feS011.1110H (XI), +16 to -15.875 V with 125 rnV
Temperature Stability- ±2x10-1 0 to + 500C after

	

resolution (6).
warm-up-

	

TriggerLevelAccuracy- ±15 mV ±40 l,1V/ 0C
Warm-Up Time - i 2x 1 0-1 of final frequency in 10

	

referenced to 25 0C.
minutes when cold star ted at 25 0C .

	

Dynamic Range - 3.2 !s;
I
nput voltage :5 +3 .2 . XI : Vin

Aging Rate - !~ [il x1 0 '/day at l4rie of sh ipment,

	

p-p i5 3 V~ X5 : V p-p 15 Vin (fur Input signal r1selime
4xi a 11weak after 30 days of continuous operation,

	

P-v~ 3V; X5 -. V p-p 15 VIn (for input signal risetimes
4x1 01/ year after 60 days of continuous operation .

	

<5 as) .
Setabiffity- Adjustable to with

I
n ±2x1 0-1 ,

	

Autatrigger Frequency
Range

- Sensitivity5125 rnV
p - p x aqen uali on !~ 20 Hz to ~1 00 MHi . Rail go : ±32 V xREARINTERFACE

	

attenuation . Res~lurtion : 25 mV x attenuation .Inputs- Arm
I
ng, reset I cxVnaI III me base (1, 5. or

	

Independent
Cantrv&-SIope ± atte nUation 1X/5X,10 MHz), proscale-

	

r,	1

	

M

	

Coupea, L,, ourceinternallrXiernal .
fiffinfirfe- 1 D MH~ dA,1,

Afnhwm Input Voltage - 1X
'
!~ 200 V peak ; !~ 400 V

OTHER CHARACTERISTICS

	

p-p from dc to 50 kHz, derate to !~l 5 V p-p at 135 MHz .
Power Consuniption - 19 . 3 W.

	

5X. :E~- 200 V peak ; :5 400 V p-p from dc to 5 MHz, de rate
OPIS Data OutaittRate- -10 fea d

I
n-k uiaxi m-m

	

to :!~ 25 V p-p at 135 MHz.
(DC 5010 only),

	

Shaped Out- 5haped rep I
I
ca of s 1 gnal being measured,

TM SOWPower Module Compatibility- The

	

aids proper triggering on complex waveforms . Amplitude
DC 5010 is not compatIble with TM 500 series

	

0 Vto ~! +0.3 V from 50 u.
mainframes : the DC 5 10 is compatible with both-

	

TriggerLevel Out -A dc I eve I correspond
I
ng to th a

actu a I Ir
I
gger I eve 1 . Accu racy with I n ±10 mV of i ntef nal

trigger level .
DC 50109/13C 509

	

Arming Input - Permi is measwemenis of co al pI ox
The DC 5009/DC 509 single-width Universal Counter/

	

wavefoims. A TIL In Ig h at Iows averag i ng of so lected
Time rs prov

I
de a I ~ of the measti ramen t fu nct i Dris of the

	

events with 1 n a meas ure ment
hi ghe r pe lotrnance DG 501 O/DC 510 except rise ti me/

	

FREQUENCY Afall time, null, and totalize A ±B,

	

Range -!5100 pHz to ~A 35 MHz.The powerful recipfccal-frequericy measurement
technique allows up to eight digits of resolution of low-

	

Resolution -
freq uency sig aaIs

I
n one seco nd ar less of ricasurement

	

A Trigger Jitter Error
time- The DC 5009/DC 509 has the same automatic

	

I LSD + 1 .4 X

	

N

	

x (Requency A)2
avefag

I
ng feat Ure as the DC 501 O/DC 510: se I acted

averag i ng of u p to 108 events prov
I
des usable I

I
me-

	

Accuracy -
interval resolution of 5 ps .

	

Reso I ut
I
on ±(T

I
me Base Erro r x Frequency A) .

The TM 5000 fear-
I
nte0aci rig capa b

I
I Ity a I lows th a

	

PERIOD ADP 501 to be controlled over the GPIB through the

	

Range-:& 7.40 ns. t o ~ 3.05 hrs .DC 5009, The DP 501 a I I ows Iraq uancy ureasuromants

	

Resolution,-to 1-3 GHz.
Afield-installable modification kit is available to

	

A Trigger Jitter Error
upg rade a manua I D0 509 Un!versa] 0ou fiter/Ti mer to a

	

-i LSD 1

	

1 .4 x

	

IN
.

GPIB programmable DC 5009 Universal Counterfrimer .
Accuracy- Reso I ution ±(T

I
me Base Errof x Pe ri od A) .

RATIO BIA
CHARACTERISTICS

	

Range - 10 1 to 108 (Frequency Range: CH A to
Display - Eight-digit LED display, automatic decimal

	

~~l 35 MHz; CH B to ~125 MHz),
point positioning, LED indicators far urlits, and
measuremen I gate . Ove11ow is 1 nd 1 cated by a al i nki ag

	

Frequency Bdisplay-

	

±LSD ± 1 .4 x B Trigger Jitter ErrDr
(	IN

CHANNEL A AND B INPUT
FrequencyRange - > 0 to ~! 135 MHz dc CO UpI ad ;
!5;10 Hz to >-135 MHz ac coupled .
Sensitivity- !~ 20 mV RMS (56.6 mV p-p) to
i:100 MHz, 40mVRMS(113 mV p-p)from 100 MHito
~13b MHz, 115 mV p-p at minimurn, pulse width of 3 ns .
AHanuation - So I ectable 1X, 5X -
1;mpedance- 1 MQ :E2% paralleled by :5 30 pF,

Accuracy -Same as Reso I ut'i on .

TIMEA-8
Range - <1 5 ns. to > 3.05 hrs .
Minimum Dead Time - 15 ns (stop to staa) .
Resolution -

L LSD +	I

	

( +A Trigger Jittpr Error
T- ~± B Trigger Jitter Error)N



Accuracy - Reso I ub on ±(T ime Base Error xTime A- B) +

	

RESOLUTION AND ACCURACY-. DEFINITIONS
(B Tiri gger Slew Erro r-A Trigger Sl ew Er ror) ±(Channel

	

TrigawJitter Erm(Uconds RMS) -
Delay Mismatch) .

(2

	

)2 (VoI18 RMS)
n2 )

ChannelftlayMiamwtch -< 2 ns between front

	

Input 51ew Rate at Trigger Point (Vis)
pa ne I i nputs and < 2 In s betwee n rear

I
nterace

I
n puts.

Repetition &to - < 35 MHz.

	

Wheie: en I =1 20 [N RMS typ ical I counter i nput na ise .

8,p ~ TMS Noise Voltage of input signal
EVENTS B DURING A

	

at togger point measured wfth 150 MHz
Range - 10- 1 to 101 ~

	

bandwidth .
Maxinwin 0 Frequency- 125 MHz .

	

Slow Rate Effor (Sacomk) -
Minimum A Pulm Widffi - 15 n s .

	

Input Hysteresis/2
Minimum TimDetwom A Pulses - 15 ns .

	

Input Slew Rate at Trigger Point (V/s)
Minimum Timffetwon "A-StartEdge

and
FirW

"B" Event - 15 ns .

	

Note : Input hystersis is typically 20 nV p-p.

Rowtotion -

	

N=Number of Events A vet2ged.

+ LSD +

	

Freq. Er

	

I Trig . Jit . Error CH A start edge

	

The m i n imu rn n umber of aye rages i s set ected by the
( ± Trig . Jit . Error CH A Stop edge

	

averages ccntroI i In decade steps from 1 to 1 0~ - At
FN

	

channel A repetition rates above -250 Hz, the number of
Accuracy- Resolution + Frequency B (Stop Slaw Rate

	

evenIs ayeraged wi I I be :
Error - Start Slew Rate Error) .

	

N=[Frequency A (Hz) x 4 ms] + Averages,
WIDTH A

	

N~Averages setting (below 250 Hz) .
HOW-<15 ns to ~! 3-05 hrs .

	

In the Auto mode, the counter measures with a fixed
Mininnum Dead TimBetween Pulan - 15 ns .

	

measurement time of about 300 rns,
Resolution -	N=FrequencyA(Hz) x 0 .3 s . (N is always ~tl) .

i

	

r± Start Trigger Ji tter Error

	

Time BaseEnw-The sum of al I erro(s. specif i ed to r
LSD +

	

r=~± Stop Trigger Jitter Error)

	

the time base used .

Accuracy - Reso I ut i oIn ± (T ime Base Erro r x Wi dt h A) +

	

STANDARD HIGH STABILITY TIME BASE
(Stop Slew Rate Error-Start Slew Rate Error) ±5 ns-

	

CtystalFrequency - 10 MHz.
TenWerature Stability-±2 x 10 1 afte r warm-up, 0 to
+ 500C .TIME MANUAL

Range -0 to 3.05 hrs- May he extended with GPIR.
Rmlotion

	

±LSD (100 ms),
Accuracy -	Resolution±(Time Base Errorx Time) .

TOTALIZE A
RAW-0 to 1 .09 x 1012 co unts - May be extended with
GPIB .

(2 .5% nominal for X5 probe with 10 V p-p at the probe) .

MEASUREMENJ

Wanv-yp Time - With
I
n 2 x 10 - 1 of ti nal f requency

I
n

<10 minutes when cold-slarted at 25~C .
Aging Rote - 1 x1 0 Vday at I i me of sh i pme nt,
4x1 03-3 1/week after 30 days of cc nt

I
nuous operat

I
on,

1x10 -6/year after 60 days of continuous operation,
SeWitily -Adjustable to within 2 x 10 R .

ReWflionRaft - > 0 to ~!! 135 MHz.

	

REAR INTERFACE
PROBE COMPENSATION

	

lWuts - Channel A and Channel B input to 50 MHz (50
Display - 1 or 0 for each channel,

	

Qimpedance, maximum input 3.6 V peak) ; arming ; reset~

Accuracy -
	externaltime base (1, 5, or 10 MH4 prescale .

001paby -Channel A and Channe I B shaped outputs :
Probe Attenuation x 50 mv x too (%)	ChannelA and Channel B trigger level outputs~ 10 MHz

V

	

at Probe

	

clock; gate out
IN

OTHER CHARACTERISTICS
Power Consudywoft- 15 W.
GPIR Data "mtBale - =-,l 0 read i In gs/s maxi ni um
(UG 5009 only) .
TH5MFawar Module CiampatiblMy - The
DC 5009 is not compatible with TM 500 Series main-
frames : DC 509 is compatible with TM 500 and TM 5000
mainframes .

ORDERING INFORMATION
OG 5009 Programmable
Universal CDunter/Timer

	

$1,900
Includes : TIp Jack to 3NG
adapter cable (175-3755-0 1) ;
tristrume nt I we rl'a cI ng gulde
(070-4612 00) reference guide
(070-3560-01) : n5trucition
manual (070-3888-00) .
OC 509 universal
CounterJjrrier

	

$1,600
Includes : Ifistruction Manual
(070-3464-00) .

RECOMMENDED PROBE
P5125 5x Passive

	

$90



MEASUREMENTINSTRUMENTS

DC 5004/0C 504A
" DC to 100 MHz
" Period on if Period Averaging
" Width and Width Averaging
-P Autoranging
@ 109X Resolution Multiplier

274

FGP17Bjl
[ IEEE488

'7he DC 5004 camplie% wilh IEEE
-stantkird 488.1-1987and with
Tektronir Standard Codes and
Formals.

ORDERING INFORMATION
UC 5004 GPIB Compatible
Counter7imer

	

$995

1
ncludes : Instruction manual
(070-6918-00), 11G and
reference guide-
DC 504A CuunterMuner.

	

ir $760
Includes : Instructlon manual
(070-4291-00) .

RECOMMENDED PROBE
PO 125 5 X Pass ive

	

$90

'ft Product available withipi 24 liuur~;
through Tek Direct. Call 1 -A00-06-?200

DC 5004/DC504A

	

Accuracy -
The easy-to-use DC 5004/DC 504A COUnterfTivier

	

_1 1 Count + Time Base Error x FrGq-
measures freque[loy from dc to 100 MHz, with an internal

	

Prescale Factor - +10.prescaler being used for frequencies above 10 MHz. Both
direct and prescaled counting are done through the same.

	

PERIOD AVERAGE
input connector no need to change connectors when

	

fiange-DC Coupled: OHzto2 .5 MHz. AC Coupled. 10
chang i ng trequ~ncy range. Autoranging permits virtual

	

Hz to 2.5 MHz.
hall ds - off ope ra t i o n to i rTim I measureme nIs, Th e 1 OOX

	

Resolution - 100 to 0 . 1 ns, i n decade steps:
a
rresolution multiplier automatically provides 0.01 Hz

	

autoranging (100 to I ns only) .reso I tit i oft I n one secand or 0. 00 1 Hz reso I ut i on i n ten

	

EventsAvmgvdIN) - 101 to 1 0~, i n decade ste ps arseconds on signals from 10 Hz to 25 kHz.

	

autoranging (101 to 101 only).The DC 5004/DC 504A features period and width
averag i ng of u p to 1000 even Is . Se I ecta hle dc coup I i ng of

	

Accuracy -
the input eliminates the potential errors associated with

	

1 100 ns

	

Time Base Error x Periodmak1 nq width measufemants on si gi rals of va ry i ng duty

	

N
cycl

a
with CDunters th at are

a
nIy ac caupI ed . I n In ut trigger

	

Trigger Jitter Er
se ns i t i vity is 30 mV RMS across the enti re 100 MHz

	

1A x

	

N
Iraquency fange . The tr 1 gger-leve I range of + 2 Vand the
selectable SX alierluatur provide a triggering Fange of up

	

WIDTH AVE13AGE
to ±1 0 volts .

	

Range- DC Coijpled~ 200 ns to <10 sec- AC Coupled~The totalize mode permits totalizing up to 999,999

	

200ns to 100 ms
events - and beyond, with overflow - with a Display

	

Resolution -Update -Run/Hold control to hold the display while the
in(amaI coun[a r coot i ri ues to ad vance.

	

100 n~'
For appl cations Tequ 1 ring TM 5000/GPI B compatIbiI-

	

rN
ity, the DC 5004 adds this capabi I ity to many of the
features of the DC 504A, providing 8-digit resolution

	

EventsAveraged(N) -100 to 103, se I ecta ble i n
over the GPIB_

	

decade steps

	

[If aU10 rail 9111g (100 to 102 only).

CHARACTERISTICS

	

100 ns
± Tirre Base Efror x Width.

Display -Six-digit LED readout with automatic

	

FN
decirrial-point positioning and leading-zefo suppression.

	

STart Trigger Jitter ErrorLED annunclatofs i ndicate qate open, reso I i ition

	

+
nnultipfler locR, and display overflow.

	

JN

INPUT
Frequency Range-Fruil t cane 1: DC coupI ad to
100 MHz. AC coupled is 10 Hz to 100 MHz . Rear
Interface : DC coupled is 0 to 50 MHz. AC coupled is 10
Hz to 50 MHz.
Sensitivity - 1 X Aftenuat 1 on

'
30 mV RIMS sinewave to

100 MHZ; 85 ITIV P-P (at a Minimum pulse width at 5 ns) .
5X attenuation accuracy is within 2% at dc-

AHefluation - SeI ecta bIe 1 X, 5K
InWedance-Front Pa nei, 1 X, 5X

'
I M Q, paralleled by

~=25 PF . Rear Interface, 1X . 5X , 50 92 ±10% at dc .
Dynamic Range-% 2.0 Vp-p signal within a +2 V
dc window, 5X . 10 V peak, ±10 V dc,
Trigger Level Range-± 2.0 Vx atte nuat i on
1611imum-

MaximumInput Valtagv -Front Panel, 1 X is 200 V
pealk~ 400 V p-p from dc to 50 kHz, derate to 15 Vp-p
frorn 1 .33 to 100 MHz. 5X is 200 V peaK 400 V p-p tram
dc to 5 MHz, derate to 20 V p-p at 100MHz . Rear
Interface : !~ 4 V pealk .

FREQUENCY TO 100 MHZ
Date Time (Resolution) - 10 ms to 10 s (1 kHz to 1
Hz), selecta 1) 1 e i ri decade steps ; or au[ofanging (110 ris to
I s only).

Accuracy ~

Stop Triqgp~ Jitter Error

JN
+ (Stop Slow Rate Error-Start Slew Rate Error)
+ 10 ris .

TOTALIZE
Frequency Ronge-D0 GoupI ad

	

0 Hz to 10 MHz.
AC Coupled ~ 10 H~ to 10 MHz. Overflows above 999.999 .
Display update Run/Hold will hold display while counter
conIinues tu advance. Releasi ng Run/HcId wi I I update
display to new value.

TIME BASE
FraqvoncyfA t Calibretion) - 10 MHz ±1 X 10 7

rowerature Stability -±5x10 - 6 (±5 ppm), 0 to
~ 50'C .

Adjustawnt Resolution -±5xI0-8
Aging Rafe -!s;l x1 0-6/year ( :~l ppm/year).

EXTERNAL TIME BASE INPUT
10 MHz. Must drive I LSTTL load . VIH = 2.0 V120 I.A
VIL - 0.8 V/400 pA .

RESOLUTION AND ACCURACY DEFINITIONS
Same as DC 503A except DC 504A has 100 MHz
bandwidth and input hysteresis =30 r'nV p-p typical .



DC 503A
The DC 503A offers a broad range of measureme nt

features at an affordable price . The instrument has two
input channels, A and B, each with 125 MHz capability .
Each channel has separate triggering level, if iggeri ng
sl ope, at tenuato r, and co up I i nq mode co ntro I s. E

I
ght

measure ment furictions are avai I ab le with t lie DC 503A,
and an averag j ng [eat u f e al Iows averag 1 ng of 1 to 10
coourrences of t he sig na I of

I
rite rest . SignaI s to be

counted or timed can be applied to channels A and B via
front-panel BNC connectors or through rear-interface
connections- The DO 503A features an easy-access front
panel and an LSI-based design for increased instrument
reliability .

The DC 503A 1 s eq ui pped with a tempe ratuTe-
controlled 10 MHz crystal oscillator to obtain a highly
stable, and precise internal time base,

CHARACTERISTICS
Display - F. ight digit LED; indicators for units, gate
open, and overflow .
Display Time -=0 .2 s to 5 s and hold

ShaW Dut - Shaped replica c)f signal being

	

Accuracy -
measkired, aids proper triggering on complex waveforms,

PERIOD 0 (AVERAGE)
Range - 8 ns to 10 S .

Resolution - 1 fs (10- 15) to 100 in decad e steps
Events Averaged(N)- 1 to 10 1
Accuracy -

+ 1 00 ns + Time Base Error
N

1 .4 x Channel B Trigger JitWr Error
N

Fr"mency Range - 0 to n~ 125 MHz-

RATIO A113
Averaged over 1 to 108 cycles of Channel B signal .
Fmquency Range - 0 to !~ 12 5 MHz (bot h Channe I A
and Channel B),
Accuracy -

Frequency B
Frequency A x N

+

	

1-4 x Channel B Trig Jitter Error x Freci A
N

CHANNEL AAND B INPUT

	

+ Frequency A
Frequency Range - 0 to aMHz . dc co upI ed - 10 Hz to

	

0.3 y 10 8
2ii 25 MHz, K COLlipled-
Sensitivity - 20 mV RMS sinewave to 100 MHz, 60 mV

	

TIME A - B (SINGLE SHOT)
p-p at minimum pulse width (of 5 ins to 100 MHz)- 35 mV

	

Range-100 ns to 10~'s .
RMS sinawave to 125 MHz. 100 mV p-p (minimum pulse

	

Resolution - 100 ns to 10 s in decade steps .
width of 4 ns to 125 MHz) .

	

Accuracy -± 1 count ±Time Base Error x Time
AIR

Attenuation - Selectable 1X. 5X .

	

±Channel A Trigger Jitter Error
thipediance - 1 M Q paralleled by -27 pF-

	

+Channel B I rigger Jittei Error
PynamIc Range -V p-p !~ 3 V x attenuat i on .

	

±(Channe I B stop Tr i ggei Slew Frro r
ygar Level Range - Ad j ustab I e +3-5 V x affenuat 1 on

	

-Channel A start Trigger Slew Error) ±4 ns .
Trigger Level Output Accuracy -± 0.5% of read i ng
for a do input V, ±20 mV .

	

TIME A

	

, B (AVERAGE)
IndependentControls - SIope 4 Allenuat i an 1X/5X,

	

Range-12 .5 ns to 10 s .
Coupled ac/do, Soorc.p. Internal/ Externa l .

	

Minimum Dead Time -12 .5 ns (sto p-to-staft) .

MaximumInput Voltage - IX . :~ 200 V peak ; 7~, 400 V

	

fiffulution -
p -p from do to 50 kHz, derate tos 15 V p-p frorn 1 .33 to
125 MHz .

	

ns

SX : < 200 V peak, :~~ 400 Vp-p from do to 5 MHz, derate

	

FN
to :~ 20 V p-p from 100 to 125 MHz.

	

EventsAveraged(N) - I to 108 in decade steps .

s 200 mV P-P trom 50 0.

	

+ 100 ns ± Time Buse Error x Time A - E
FREQUENCY A

	

FN
Range - 0 to 125 MHz.

	

Channel A Trigger Jitter Error
Resolution -0. 1 Hz to 10 MHz in decade steps .

	

+
Accuracy - ±1 count f Time Base Frror .

	

jN

prainn a dQ11jr-1 r Ql4nTi

	

+ Channal B Trigger Jitter Error

Range - 100 ns to 109 s.

	

FN
Resolution -100 ns to 10 s in dmde steps
Accuracy -±count t Time Base Error x Period B

	

EVENTS A DURING B (AVERAGE)

+ 1 .4 x Channel B Trigger Jitter Error .

	

Maximum A Frequency -s 125 MHz.

Frequency Range - 125 MHz.

	

Minimum 8Pulse Width - 5 ns
Events Averaged (N) - 1 to 101 i n decade ste ps

ivir.11-10 UlviL.LKLL:~.L IV 1

	

11 V0-1 IV 1-11 lrll_~01 'y ~L kj

711177

DIC 503A
# 125MHzgoth A and 8
channels

* 10--ps Resolution in
Time-interval Average
with 108 Averages

a Measurement Functions
include:
Frequencr Period and Period
Avefage; Width and Width
Average: Time A-8,' Time A-6
A verage

'
- ?Ev6nts A During B

Average,- Totalize,, Time
Manual,- Ra tro "Average

* 40-MHz Rep Rate In
Time-interval Average

@ Trigger-Level Outputs for
Accurate Trigger Setting

& Shaped Outputs for Ease of
Triggering

a Designed tot True Probe
Compatibility

- High Stability Oven Time
Base

I
L 0 _J

	

I L. -1 Ll- - 1 -1

ORDERING INFORMATION

DC 503A Universal
Counter/Tirner

	

$1,725
I nrdudes : Instruotion manual
(010-2971-00) .



MEASUREMENTINSTRUMENTS

DP 501
"Extends Fre"VOCy-Neas1fre C.

1 .3 GHz
ment

apghility to

" compatible with Most rM
500 and TM 5000 Counters

" AGC*Low-Level Indicator
GPIH Programmability W/VC
6099 and DC 5910

----- ------

	

. . . . ... . . .... .. .I
GPIBProgmmmabilily when
used with DC 5009 and
DC 5010.

ORDIERING INFORMATION
OF 501 Ui9ita ; Pfosi;a I er

	

$725
Includes: Instruction manual
(070-4332-00) .

UTILITY SOFTWARE
See Test & Measucomeat Software
section for descripfioj~ .

CONVERSION KITS
IEEE Standard 488 Capability -
OC 510 Order 040-1023-05

	

$340
DC 509 Order 040-0957-04

	

$340
nC 594A Ordef 040-1255-00

Contactyour localsales
rores0#4wive.
OFTIONAL COUNTER ACCESSORIES

PGwer Divider GR. 50 a. .
Order 017-0082-00

	

$825
Adsplats -
~GR to BNG female)
Order 017-0067-00

	

$75
(GIR to ENG male)
Ordor 017-0064-00

	

$1 Q5
Cable Adaptors -
(13NC to tip lack)
DC 503, De bog, Dc 6009
Order 175-3765-01

	

$48
(BNG to RF) DC 510, DC 5010~
Order 01 2-0532-DO

	

$48
RECOMMENDED PROBES

P6125 - 5X Passive

	

$90
P6101A - IX, dc to 34 MHZ

	

$50
P6106A - IOX, dc to allD MFiz

	

$150
P5201 - FET. do to 900 MHz

	

$1,350
P6230 - Biasffittset, dc
to 1 .5 GHz

	

$475

Accuracy -

Period A

Width 0 x ~N
Channel B start Triggsr Jitter Error

JN

Obannel a stop Trigger Jitter Error

IN

WIDTH B (SINGLE SHOT)

	

OTHER CHARACTERISTICS
Range-100 [is to 10, s .

	

HIGH STABILITY STANDARD TIME BASE
fimlation -100 PIS to 10 s in decade steps-

	

Crystal Frequency- 10 M Hz .
Accuracy -± 1 Count ± Time Base Error x Width B

	

TamPeratum Stability -<±2 x 10 -7 after warm-up,
± Channel 8 start Trigger Jifter Error + Channel B stop

	

0 to + 501C .
Trigger Jitter Error ±(Channel B stop Slew Rate

	

W&mp Finile -Within 2 x 10-1 of final frequency in
Error-Channel B start Slew Rate Error) .

	

< 10 minuteswhen cold started at 25 , C_
Aging Rate- 1 x 1 0-1/day at 11 me of sh ipme rif 4 x 10 1/
week after 30 days of continuous operation, 1x 10 -6/year
after 60 days of continuous operation .
Setabitity- Adj ustab I a to wi th i n 2 x 10- 1

WIDTH B (AVERAGE)
Range - 5 ns to 10 s-
Resolution -
100 ns

INN

	

REARINTERFACE
Jopuft - D i rect co u nt 1 input to 50 MHz, (50 Q

EventsAreMed(A) - 1 to 101 in decade steps .

	

imodance . res isto r may be removed I or 1 M il
Accuracy -	impedance,remote starUstop, rose[ ; external time base .
± I Count 1 0 Trig- Jit . Error (rising edge)

	

004mb-BCD sorlal-by-digit, decimal point overtlow,
scan cloclk~ trigger level ; time base reference,

± 5 Trig. Error (failing edge) + Tinna Base Error

Fr"Vencr Range - 0 to 100 MHz .

	

DP 501
TIME MANUAL

	

The DP 501 Digital Presuier adds 1 .3 GHz frequency--

	

Electronic. stopwatch, accumulatesand displays time

	

GDunti ng capab
I
14 to mo st c Du nters, tho u gh it was

between activation of front panel staft/stop button or rear

	

designed specif ic;al ly for use with the DG 503A, DC 509/
interface signal line . Clock rates selectable from 100 ns

	

D0 5009, and th a DC 501 O/D0 510 Un ive rsa I C out nter/
to 10 s in decade steps- Range 100 [is to V s-

	

Timers-

TOTALIZE A

	

Tha 0P 501 is p laced i in th a s i gnal I i ne between the
1 cc tj rit to 99, 999,999 co u ri Is at max i rn um rate of

	

souree an d the counter's si g nal I n put and ca n be o perated
125 MHz . Start, stop and reset control led by front panel

	

in
a
itha r th a D i rect o r the Presca le mode . The +16

pushbuttons or rear interface signal lines .

	

presca I i ag fu nct
I
o n can be acti vated manual I y, with a

front panel pushbuffon, or via the GPIB when used with
RESOLUTION AND ACCURACY DEFINITIONS

	

the DC 5009 or DC 5010 .
Time Base Error is the sum of all errors specified for

	

Input sensitivity in the Prescale mode is 20-mV RMS
the time baSF Used-

	

to 1 GHz and 30-mV RMS to 1 .3 GHz . A Low-Level
N is the number of periods averaged in Period B

	

indicator alerts the user it the input signal amplitude is
(AVGS) mode, [lie numbaf of intervals averaged in the

	

too low for error-free counting . An automatic gain-control
Time A-13 (AVGS) mode, the number of widths of B

	

circuit provides optimum immunity to signal noise in the
averaged

I
n W i dth B (AVG S) and Eve n Is A Du ri ng B

	

Prescale mode .
modes, and the number of periods of B in the Ratio A/B

	

The DP 501 and DC 509/DC 5009 or DC 510/DC 5010
mode .

	

can be used with the Tektronix 7114 Spectrum Analy7er
Tri#W Jiffgw Eff" (in psl -

	

and TR 502 Track i n g Gene rato r to p rov id a c ou nter-
acc u racy meas uroman is o I swe p i - I requen cy si g nal s

L,_.n 1. .-1- 11 I'll

	

from100 kHz to 1 . 3 GHz.

Input Slew Rate at Trigger PQint (VIAs)

Where - e, 1 =1 00 ftV RMS ty p i Gal
I
riternal no ise

e, =RMS noise of signal input at
trigger point for a 125 MHz
bandwidth

TrIgger Slow Rafe Effor(in psl-
Input Hysteresis (V)/2

Input Slew Rate at set Trigger Point (v4ts)

Where~ Input hysterlsis = 20 rnV p-p typical,



CHARACTERISTICS
pmcalp Made Input - Freal u ency fan g e i s :~ 100
MHz to > 1 .3 GHz .
Sensitivity - 100 MHz to 1 GHz is !~ 20 rnV RMS
(-21 dl3m) . 1 to 1-3 GHz is !~ 30 mV RMS (-17 dBm)-
Inipednoce - 50 L2, ac coupled~ vswr :~ 2 .2i 1 .
Output- Amp I itu de i nto 50n 1 s :s 200 mV, p- p
U nterm i n ated i s 2 X term i in ated val u e .
Direct Made Input - Con nected d i rect I y to o utput.
Frequency Range - 0 to > 350 MHz .
IngWance - Loop th r oug In c haractef ist 1 c i mpedanee i s
50 91 ; nonterminated capacitance -20 pF (no connection
to output) .
Output - Connected directly to input . < 1 dB insertion

MODULAR OSCILLOSCOPES
The family of Modular oscilloscopes for the

TIM 500/TM 5000 family provides wavefoun capture and
viewing capability in a compact size . The SO 503 is an
analog storage mi I loscope for viewing oon-repettive or
low-repetitive signals- The SO farnily provides an ideal,
size-conscious solution to your signal viewing needs
whether mounted in a rack or on an eripincering bench .

SC 504

The SO 504 is a general-purpose, dual-trace .
nondelayed-swep oscilloscope- It has a high writing
speed with a maximum sensitivity of 5 mV/div and a

max imum sweep rate o f 5 ns/d iv (with magn ifi e r) . T h i s
oscilloscope features Add (CH 1 plus CH 2), differential
(CH 1 minus CH 2) . and "true" X-Y modes, and also
includes rear-intelacing capability (switchable CH 1,
CH 2, and ext trig inputs) . Enhanced autotriggering,
if i gger view, an d var 1 ab I c tri gger h all doff make th i s
osci I I oscope ve ry ve r sat i le a nd easy to u se .

OSCILLOSCOPE SELECTION GUIDE

SC504

	

SC 503

	

Sc 502

	

sc 501

Baf ;dwidth ~MHZ)`

	

10

	

15

	

5
Number ol Channels

	

2

	

2

	

2

	

1

Sensitivity (mVidivl

	

5

	

1

	

1

	

10
Verticai Accuracy

	

±2%

	

+3%

	

t2%

	

3%
Max Mptit Voltage : V dc peak ac)

	

250

	

350

	

350

	

350
(V p-p 11 kHz)

	

5W

	

700

	

700
SweeR Rate

	

50 nsto .2s

	

500 rts to 2 s

	

200 F)s to .5 s,

	

1 psto looms
With x10Mag

	

5 ils

	

50 ns

	

20 ns

	

NA

21 Steps

	

21 Steps

	

20 5tEes

1-2-5 Sequence

	

1-2-5 Sequence

	

1-2-5 Sequence

	

Decade Steps
Compartment Sin Mainframe

	

2 Wide

	

2Wide

	

2 Wide

	

1 Wide
Recarnroendia Probes

	

IX, P6106A~ IN, P6102A; 1Y110X. P6i%W-
Page

	

277

	

278

	

279

	

279
Prim

	

$4,695

	

$4r495

	

$2,995 $1,995

00mum ba ndividth, rise "Me r a bemutiuns, and deflection-factaraccu=Y. apect redwedperforma nce fio r Wh r?r

lemperature rangesand a tten wator settings .

MEASUREMENTINSTRUMENTS

1;rn M~

[ass up to 350 MHz . Powers up in direct mode .
overland Protection - Prescai c . I ri p ut cl i scon nects
when input siqnal exceeds + 20 dBm + 5 dBin for a
period of - 0 .5 s or nime-
fiewage Level - Prescal e : I n put may be d arnaged if
signal level exceeds + 25 dBm . Difect : 42 V pualk
maxi rinum . Maximum cuf rent is 250 mA_
loputAttionuation -Autornaticr~ Up to 40 dB fange .
LowlevelIndicator - L i ghts when i n put s 1 g n a I is
below that required for error-free counting .
Tracking-Senerafor Compatibility- 0utputs w i I I
d r 1 ve two stan dard T T L I oads . I n p Li is r Pp rese nt two
stari dard TTL I oads . Real u 1 re s a r rn i ng i np ut to assoc i ated
counter .

SC 504

" 80-MHz Bandwidth
" 5-mVIdiv Maximum
Sensitivity

" 5-nsldiv Maximum
CalibrVed Sweep Rate

" Enhanced Automatic
Triggering

" True X- Y Capability
" Switchable Rear-Intetface
Capability



MEASUREMENTINSTRUMENTS
R~

SIC 503
s 10-MHz Bandwidth, Dual
Trace

" 50-nslViv Maximum
Calibrated Sweep Rate

" I-MvIviv Maximum
SonsitIV4

" Bistable Storage Autoerase
" Trigger View, Variable
Trigger Holdaff

" Switchable FronMearXand
Y Inputs

" RearZ-Axis Input
" True X-Y Capability

278

CHARACTERISTICS

	

TRIGGERING

VERTICAL DEFLECTION

	

Coupling - DC, AC, AG LF R EJ, H F R Ed
mma-rMma-Aff (minpnp sigun DCRise rime - 4 .4 ns

SUW Response Aberrations -t4%

	

SourGe

	

~~30 MHz

	

30Mto 8U MHz
ch I and Ch 2

	

0.4 div .

	

1 .6 div. . 150 mVAV CoupledLow-FrequencyReWng!~ -10 Hz .

	

Ext . Rear Int.

	

60 mv

	

1.00 Mv to 50 MHz1 Hz with X10 probe

	

N909079 Level Range - Ext -2:1 .4 VDeflection
F801M - 5 mV/div to 1OV/div in a

1-2- 5 sequence of 11 Steps Plus Variable

	

AVAILABLE REAR CONNECTIONS
Input RAC- 1 MQ ± I %, 20 PF

	

ZAxis In

	

Ch 1 Trig Out
CAMR ICH I Minus CN2) - > 50:1 at I MHz

	

Ch I & Ch 2 In

	

Triged Gate Out
Calibrator - 0-6 V :F I % . = 1 kHz

	

Trig In

	

Ramp Out

HORIZONTAL DEFLECTION

	

Ext Gate In

	

Sweep Gate Out
Conhnuousiy Variable Sweep to 05Vdiv

	

Gate Select In

	

Light Out

SwftW Accuravy*2 -15 to 35 dog C

	

Intensity ]a

	

Hold Off Out
±3%, 0.2 s/div to .50 rtts/d iv :

	

Reset In

±2%~ 20 ms/div to 0.2 ps/div~

	

CRT
±3%, 0.1 jz/div to 50 ns/div

	

Phosphor-GH (P31)
x-rmode sandwdth - oc to 2 MHz

	

Accelerating Potential - 12 kV
fiWiculd -8XIO div (0 .25 In ./div) internal graticule
I i nes,

SC 503

	

HORIZONTAL DEFLECTION
The SC 503 is a nondelayed-sweep, general-purpose

	

Continuously Variable Sweep to 0.5 s/div
analog storage oscilloscope that can be used to store and

	

Swe"Accuracy-1 -

	

15-to35-C
display wavelorms after the inputsignal is removed .

	

+4%, 2 s/d[v lo .5 s/div :
Impor-Iant storage applications of the SC 509 include

	

±3%, 0,2 s/div to 5 ps/d iv,
meas u rement of s ignal s 1 n ccmputer peri pheraI s,

	

+4%,2 W/div to 0-5 Vs/div
communication terminals, and industrial control systems-

	

X-YMade Bandwidth -OC to 500 kHzThe SC 503 also features an autoerase mode that
erases th e stof @d si gnaI and au tomatica I ly retrigge rs t he

	

TRIGGERING
osc i I I oscope, and X-Y ca pab i I i ty . The X-Y capab

I
I ity

	

Coupling - DC, AC, AC LF REJ
at I ows. creal [cn of L

I
ssaj ous pane rns i n many cause-and-

	

Trimirer Smolyflytwin P-0 sign-it) PC 00"An
elect tesVng relationships including : acoustic-speech

	

Source

	

~; 5MHz

	

5 MHz to 10 MHz
testing, nerve-potential testing, and optical-stimulus-

	

Ch 1 and Ch 2

	

0.4div.

	

I div
response testing-

	

Ext. Aear I nt,

	

35 mv to 60 W

	

80Wto 160 nnV

CHARACTERISTICS

VERTICAL DEFLECTION
Rise Time-35 ns
Stop ReVonsuAbwations- t2%,
:~ 3% p-p
ACCoupledLow-FrequencyNespomw-
< 10 Hz, I Hz with X10 probe
Deflection Factors- I mV/d jv to 20 V/div
in a 1-2 -5 sequence of 14 steps plus variable
INPUtR&C- 1 MQ +1%, 47 pF
CMR,R ICH I minus CIII 2) - > 30 :1 at
1 MHz
Channel kolation -s 2%to 10 MHz
9hplayed Noise - :5 0.2 mV p-p at 1 rnV/
div
Calibrator -0.6 V±1

	

1 kHz
I Accuracy at 150 to 35 0C X] magniier. Derate

a&iitional I% fo r X10 ;~c~nilier on, and an
additional I% for operation at 01 to 15'C and
.7.5~ to .5(rC

T49,gering Level Range -V Ext ~~! 1 .2 V, Int ~: 6 d iv .
AVAILABLE REAR CONNECTIONS
Z Axis In

	

Ch 1 Trig Out
Ch 1 & Ch 2 In

	

Triged Gate Out
Trig In

	

Ramp Out
Ext Gate In

	

Sweep Gate Out
Gate Select In

	

Light Out
ln1ensJty In

	

Haid Off Out
Reset In

	

Erase Function

CRT
Phosphor- GX (P44)
Accelerating Potential - 2 kV
ftticule- 8X10 div (0 .25 in / div) internal graticule
lines

STORAGE SYSTEM
Stored Writing Speed(Center fiS DivisAm) - At
least 80 div/ms (50 cm/ms)-
Erase Time-400 to 600 ris-
Autnerase Viewing Time - Continuously variable
from 0.5 to 5 s .
Maximum fiecuminendedStorage Time - 4 hrs .



SC 502
The SO 502 is a compact general-purpose, 15 MHz

dual-trace osci Iloscope with high writing speed, a wide
range of sweep rates, a wide range of deflection factors,
and versatile triggering, including trigger view and
enhanced automatic triggering .

The SC 502 is intended to be a powerful tool in the
field serviuing of digital equipment . The CRT of the
SC 502 offers a high wf iting speed as an advantage in the
display of digital information

,
while stable, clean

triggering is assured by incorporating well-proven
circuits . 1hus, the SO 902 offers a unique combination of
performance, compactness, and systenris capability-

The rear-inlerfacing capability of the SO 502 and all
TM 500/TM 5000 instrumentation suggests exceptional
applicability to systems of built-in test equipment or
rackmounted installations, The TM 515 Traveler
mainframe with the SO 502, forms a nucleus for
sophisticated, compact field-service "packages ."

CHARACTERISTICS

	

Gate Select In

	

Hold Off Out
Intensity 11)

	

Ramp Out
Ch 1 Trig Out

	

Other Optimal InputsVERTICAL DEFLECTION
Rise Time - 23 ns
Stop Response Abeffations -±2%, ~-- 3 P-P
AC Coupled Low-Froqouncy Response - !~ 10 Hz,
1 Hz with X10 probe .
Deflection Factors - 1 mV/d iv to 20 V/d

I
v i n a

1 - 2-5 sequence of 14 steps plus variable
input RAC- 1 M92 ±1%, 47 pF
CURN (CH I minus CH 21 -> K1 at 1 MHz
Channel Isolation -!~ 2% to 15 MHz
DisplayedUse - 7!~ 0 .2 mV p p at 1 mV/d i v
Calibrat" -0.6 V ± 1%~ = twice power-line frequency

1V1jr!'A3UA~n1Y1Z1 1W1 111W0111UJUILL

HORIZONTAL DEFLECTION
Continuously Variable Sweep to 0,5 s/div
Sweep Accuracy" -

	

15 0 to 35 0 C
±3% . 06 s/div to 0 .1 s/d iv,
f 2%, 50 ms/div to 1 ps/div-
±3%, 0 .5 us/div to 0 .2 ps/div

X-YRedv Bandwidth - DO to 2 MHz .

TRIGGERING
Coupling - DO, AG, AC 1_1 REJ
Trigger Sensitivity (MinP-P 8191700
DC coupling -
Source

	

!~ 5 MH2

	

5 MHz to 15 MHz
Ch I and Ch 2

	

0.4 div-

	

I div
Ext . Rear lilt .

	

60 mv

	

150 mv
Triggering Level Hongs, - Ext

	

1 .2 V . In t
~ 8 div

AVAILABLE REAR CONNECTIONS
Ext (Delayed) Gate In

	

Trig Gate Out

CRT
Phosphor- Gh (P31)
AcceleratingPotential- 12 kV
Graticule- 8X1 0 div (0 .25 in/div) inter nal graticule
lines

Accuracy at 15' to 35'C, X1 magnifier. Derate
additioxal I% for X10 magn ijiter o n, and an
additional I% for operation at 0~ to 150C and
.7.50 to 50'C.

SC 501

	

CHARACTERISTICS
The SO 501 is a sing le-

	

VERTICAL DEFLECTION :channel, 5-MHz plug-in-

	

ACCoupled Low-Fmquency Nesponse - :~~ 2 Hz
unit oscil losrope with a
2 5- inch CRT displav that

	

Deflection Factors - 10 n - V/d iv, I M V/d i v, and
occupies a single TM 5001

	

1 V/div continuously variable,
TIM 5000 series plug-in

	

AVAILABLE REAR CONNECTIONS
JI

	

COU'lPaltlIn8fit-

	

Ramn out
Since the SO 501 fits

	

Vert i n (Optia nal I y c u sto rn e r con necled)any TM 500 or TM 5000
mainframe it can be used

	

Ext Trig (Optionally Customer connected)
on the beach . i n a rack, of

	

Ext Hof i z (Opti onal ly c u sto rner c on nected)
an the road .

	

CRTCalibrated sweep fates

	

Phosphor- GH (P31)are selected by pushbutlon-	11-1 1-
- 9 0 ' ' 1 logicindecadestepslicur

4

	

1 s/div to 100 ms/div . A

	

Graticule-6X110diflO .2in/cliv). . . .. . . . . . . . . . . .
variable control extends

the s I owest sweep rate to at least 1 s/di v and a ti xed
magnifier extends the fastest sweep rate to 200 ns/div-

A 0- to 1 O-V ramp for all sweep rates (excluding the
X5 magnification) is provided at a reaf- interface Gonnec -
tor .

s R I-rm 19 S in ) rRT

7Wj

SC 502
" 15-MHz Bandwidth, Dual
Trace

*29-nslViv Maxitnum
Calibrated Sweep Rate

* I-MVIDiv mazimum
Sensitivity

* DelayLine
* Trigger view, Variable
Trigger Holdoff

* EnhancedAutomatic
Trianerina

MIT117

SIC 501
5-MHz Bandwidth
Single comparlment Size

ORDERING INFORMATION

SC 504 80 MHz Oscilloscope

	

$4,595
(070-2296-00)_
For floating Meastj rem ants,
order A6902B Isolator .

	

$2,070
See page 421 for complete
description .
SC 503 1 0-MHz Storage
Oscilloscope

	

$4,425

1
n c I u Oc s : I n 5t ructio n manual
w0-3438-00) .
SC 502 15 -MH z 05cil loscupe

	

$2,995
netudes : Instruction manual
070-187&01)_
SC 501 5-MHZ Denlloscopfi

	

$1 '9g5
Includes - Instruction mantial
(070-1700-01 ) .
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ΑUDIO ANALYSIS

11M Em~

280

AUDIO AND COMMUNICATION

	

Vuοabulaη

MEASUREMENT FUNDAMENTALS

	

Mu ch of t h e s μ ecial νοεα b υίαry use d by αιιdίο α r ι d
M ost measureme n ts ma de be low 100 kHz έη t h e

	

comm unication wo rke rs relates to t h e dB { deci bel} . Since
αιιdWoonimunicati0ns wo rl d fall έ r ι tν two b road	level meas ιι remerι ts ar e εοmmοη from sev eral te ιιs of
categories ; level (αm ρΙί t υ d e) and ποπ -1 ί near ίty

	

volts on down to microvolts, t h e ind ust r y long ago

(distortion) .

	

standa r dhed on u sing dB # ο ex press bot h absol ute levels
Level measurements include. fre quency r esponse,

	

and ratios of signals . Frequency res ponse i5 always

gain/loss, eas υ r level, ar signal-to-noise ζ
response,

ratio,

	

'±χ dB` from t he mi d band level ; signal-to-noise ratio is

power , and
noise

ale or sig ηα έo

	

οίαr ι .

	

"minυ s Χ dB` o r "Χ dB down" . Ιπ the b roadcasting,
Non-linearityc ο rmeasurements lnclu de : total harmonic

	

feeof d ί ng,

	

and sale 1 Ι itelm ί c r owave/telep h one indu stries,

d έs¬ο

	

ζΤΗα ,
measeasur

πη tνέdυα1 distortion,

	

absolute levels a re also re f er red to In d B rathe r than volts

ίη ¬ermοου (α t ίοπ distortiondistortion

individual

standa rds include

	

o r watts . Th e mostcommen r eference is υιιe m ίΙΙ iwatt.

5ΜΡΤΕ , DIN, CCI F } .

	

Levels refe rred to οηο m ίΙΙί watt a re expressed in dBm .

Most of [hose measurements ar e stimulus/response

	

Watts ar e clearlyα powe r u nit, but most level measuri n g
measurements ; th at is, α suitable restistimulus ί 5 applied to

	

ί nstrαme η ¬ s a r e voltm eters (not wattmeters) and are ηυf

th e Input of the device under test and t h e Measurement is

	

for s ί# ίνe #ο circ u i t ί να l υ e of

Impedance

T hey must be ca r ί b rated
then ma de at t he outp u t. Som e of t h ese a re single

	

some pa rticular value

	

impedance if th ey are 1ο

measurements [powe r , noise level, d isto rtion], some a re

	

display
voltage,

and (power)h e ναπ though they really meas u re
t h e ratio of two single-point measurements (gain/loss,

	

vo,
impedance

	

600 ohms ί 5 the most common(150

	

circ u it

signal-to- ηοίse ratio, c rossta1 k /sepa r ation/ ίs αΙαtίοη), and

	

impedan

	

in broadcasting/recording {150 o hms i5 also

many are sets of single ροίπ t meas uremen l s (freg υ P.ncy

	

f reΟ ι Brit ly used} .

r esponse, T HD vs f requency, IMD vs level, powe r vs

	

Ou r AA
assume

and AA501A

	

5001 wo rk this way in dΒm

fre q u ency, c rvsstal k vs f req u ency, etc .) . If is very

	

mode ; they assume they a re connected across α δ00 ohm
common to g raph th e "" υ !ts of the sets of meas urements

	

circuit. Α purist would p robab ly label our dBm mode (and

fo r furt h er in fep r etation απ d analysis. With G P IB

	

ot h e r manufacturers, too) as d Βιι , or dB relative to

instrument,
"Is

can

be done relatively aut ο matically .

	

07745 volts . T h is is the voltage produced by one

The stimulus source done~eά fo r α 11 auto ρ t ΙΜD

	

m ί lliwatt being d issi p ate d in 600 ohm s, so t h e re is no

meas urements is α "sim p le", low-d ίstortian sinewave

	

α rr ε ssnce 0etwh en d Βm

	

and dΒυ if you a re connected
oscillato r. Th e signal is simple to d escr ibe mat hemati-

	

acro

	

α δ 0 ο οm οί ~c ιιί # .

tally ; but it is Dot sim p le to design and buil d s ί r ι ewav e

	

Most of the

	

fhΙη th

earea

ocab u la r y yo u ' r e l έ k ely to

sources whose undesired output products are more than

	

e πcουπ fα Ι ωίΙΙ be ίη

	

e

	

a of
Society

of

	

in d ustry
100 dB below t h e desired sinewave output . Tektronix

	

αρe είtίεοπ

	

5ΜΡΤΕ is t h e Society5nsί efy ο( Μο t ίυπ P έ at ur e
mak es the best Ιοω frequency 5 ίnewave α sc ίΙ laic rs ίπ th e

	

and Television ,Engineers:
based

isDIN

	

t h e De uts org αηΙ z ¬ Ια
world ίπ th e SG 505 and the ρ rαgrαm ηταδ 1e SG 5010 .

	

CC

	

an alu n g α Geran-hose d standards
namesIMD testing req u i res two sinewaves combined toget her ;

	

CCIF and

based standards
CCIR

	

πί οα 1s of t he French π m αs for

we have also done that best fo r 5ΜΡΤΕ and DIN ΙΜD

	

Swiss-basedbasandar ds g roups ίπ t h e c οπι ~ πυπίεαt ίοη

ίπ the do 505 Options 01 and 02 . The SG 5010

	

f ί eIds . I FC is t h e Ιπtemα tίοπα 1 Ε lect r otec h n ί cat Ccmmis-testing

	

is-testing

	

i

α big ste p further by ιιια k ίπ g it possible,Τ fo r th e first
sion, also European . CCITT is another set ofgoes

	

Frenchh
g πι e, to do CCI F 1 ΜD testing as easily as otherf audio

	

in i tials fa r α standa rds g roup in the telephone industry in

meas uremen ls . SΜΡΤΕ , i1g

	

α CCIF ίπ ther α ulat ί on

	

Eu rope. I HF is the Institute ο( Hig h F i d elity Manufact ur-
distortion measurements a re desc r ibe d in t h e Tekr onix

	

f or t deal

	

at

(signal
+

noise
mer ου + ίο pr oducts . noise

	

stands

Application Note t5 AX-4485 .

	

fo r t h e ratio of

	

+ naise + distortion)/(noise +

L evel (amplitude) meameasurements a re typically made

	

distortion), an d έ 5 α tec h niqu e {reg υί ring α distortion

wi ¬ L

it

	

an ac voltmeter. Α digital ent ¬ ί α ete r ζDτηm} is built

	

analyze r] fo r meas ur ί rι g the sensitivity of two-way mobile

into the A oltm

	

tal mulng th e need for α

	

radio receive rs ; i f is promulgated by t h e ΕΙΑ (Electronic

separ ate νο ltm0

5001/AA

#/~.

	

501Α ,

	

Industries Αss ο c ί0απ ) . The Tekt ronix Αυd ίc/Comm u ni-
1 απρο νο lt mο nsi d erations ίπεΙυde bandw idth (mu st be

	

rations test instrumenis e ί their ca π make ιιι eαsυ r ements ίπ

at least 20 Ητ to 20 kHz and p refer a b ly ex le ηds to se ve ral

	

accordance

or

εe with certain of these "stan d a rd s" ορe ηί fί cο -

h u n dr ed kHz}, detector response ty p e (RΜ5 p referr ed ,

	

some
or we r

specifications .
our own ρe~fο~ ιηαηcf acco rd ing to

but many al d e r and less expensi ve instruments use

	

οme of their s p e ίf ί cati αns .

ave rage-r esραΑ ing-ΑΜ 5 calibrated), se η si ¬ ί vity {must

	

ow free

theWheth

	

αρρίί c ααίαπ ί s ίη t he ,ca I

base

α bn η dνtes ti ίπg

extend down toward t h e mic r ovolt region fur noise meas-

	

ο ¬ 1 υω

	

quency αs είΙΙ ¬ο~ p eoIi η cf5 i ηη υ απ

	

tes έη g of

ιι re ηι eπ [s on state-of-the-art devices), Input circuitry

	

sate] lite, m icrowave, απ d wir-line ευ~ τιπιπίαα f ίοπ s

[must be to u t tate nt έai _

	

fo r re j ectirc of

	

equipment, manufacturing of consumer audio products,produ cts,(must be

	

ποίe η , 5α that you can r rα t h at

	

or ma ίη tαίηίπ g b roadcast sla Ι io n s and reco r d ί ng stu d ί as,

consitivn ym arid the human factors αηconsiderations of

	

signal gυαΙίή is of the υlmost imp ortance . Μeasu rem ent

d ίη Ια

	

standards and tec h ηίρ ues suc h as t h ose defined byρ

	

y ty pe - analog meter vs digital numeric rea dou t,

	

SΜΡΤΕ, DΙΝ ,

	

and CC ΙΤΤ d έctate th at testing ο( th esemanual VS αιι lο rαπ g ίπ g, etc . t he availability of filte rs ¬ ο

	

signals req u i r es hig h ly accu rate and sensitive state-ofcontr o Ι t h e ίη str u ment's bandw i d th, or sensiti νί ty throug h
	the- α r# eg υίρment.t h e bandωίdt h, ί s έmp a rtant fo r r ej ection of ext raneous

noise an d to provide n oise meas uremenls wh ic h cor r elate
well wit h h υ r ηαπ p e rceptions of noise.



AA 5001/AA 501A DISTORTION

	

CHARACTERISTICS
ANALYZERS

Th e AA 5001/AA 501A Di stort
I a n Ana I yzers prov i d a

fu I ly auto mated in easu f e [ ue n [ of I eve 1, total harmo n ic
distortion plus noise (THD+N), and intermodulation
d 1 sto rti on (Opti on 0 1 to r the AA 501 A) . Th e AA 5001

adds GPIB compatibi I Ity plus programmability .

FULLY AUTOMATIC
Automatic measurement means that once the Iflude

is selected and the test signal is applied, the operator
simpiy reads the. accurate result on the 3-digit display-
Functions such as level sotti rig, tun i ng, and nu I I i nq are
fully automatic. .

TheAA 501A Option 01 adds ifiteri -rindulation
distortiou measurement capability conforming to
SMPTE, DIN, and CCIF standards . Internal Gifcuilry
automatically identifies the signal being used and
performs the measurement, making IMD TfleaSUiements
as auto mat i c as barman i c d i start

I
on rneas u re rn ents .

These capabilities are standard in the AA 5001 -

HARMONIC DISTORTION FUNCTION
FundamentalFrequency Range - 10 HZ to 100 kHz,
autornatical ly tuned to input frequency,
Distortion Ranges -Auto (100%), 20%

.
2% .0 .2%,

and dI3 (autoranging) .
Accuracy- 20 hi to 20 kHz i s with

I
n ±10% (±1 d 3) f o r

harmonics <100 kHz . 10 Hz to 100 kHz is within +10%
(+I d13) . -20% (-2 d13 lot harmonics <300 kHz .
(Accuracy is I imited by residual THD + N and filter
selection .)

Typical Fundamental Rejection - At least 10 dB
below specified residual THD + N or actual signal THD,
whichever is greater .
Minimum Input Level- 60 mV (-22 d8m) .

ADVANCED PERFORMANCE
The AA 5001/AA 501A provides d13-ratio measure-

merit referencing either to 774 .6 mV (1 mW in 600
ohms) or to a selected applied signal . The 0 dB
rate rence rne [no ry sto res th e set ected love 1, a nd a I I

subsequent measurements are referenced to it- The user
can choose true RMS or average response . Whiie true
RMS is general ly more accurate, the averag i rig featu ie is
co five n ient for c u n i pat i so ii of new data with data take n
o n a I der i nstfu rnents where ave rag

I
n g was t he o n ly

made available-
The fundamental frequency range is 10 Hz to

100 kHz, with harmonic Measurements to 300 kHz. Any
one of four built-in frequency weighting filters can be
z-itrholl into the sinnal naths for ir[nLJI signal nrecandi-
lioning- External filters can be simply connected fur

	

LEVEL FUNCTION
Autaranging diqital voltmeter displays input-signal levelspecial applications such as stereo pilot [one rejection,

	

U

	

;
rejection of continuous tone squelch signals in mobile

	

in volts, di3m . or d

	

rat os-
radio systems, or for selection of individual harrinoincs
instead of total harmonic. distortion mcasurements .

	

set 0 dB reference .
An Input Monitor connector and a Function-Output

	

Level Ranges - 200 AV f u I I sca le to 200 V fu I I scal e i ri
connector permit oscilloscope display of the input

	

ten steps, manual or auturanging .
signal or the filtered signal input used in THO+N

	

Accuracy
measurement .

	

Frequency

	

Volts

	

d8m of dB Ratio

Modes - Volts, dBrTi (600 92), or dB ratio with push-lo-

TM 5000/TM 500 COMPATIBILITY AND

	

20 Hz io 20 <1 1z

	

-+2%

	

+ 0.3 d13 ~

CONFIGURABILITY

	

(+2 counts)

	

+ 0.5% of reading
10 Hz to 100 kHz

	

+4%

	

-i 0.5 d8 I
As members of the TM 5000/TM 500 series, the

	

(+2 counts)

	

+05% of reading
AA 5001/AA 501A distortion analyzers are designed to

	

Vi '~100 ~X, ievel ranging indicators fftin-be u sed togeth e r w i t h the SG 501G/SG 505 Osci I I at ors

	

7quished + 0. 2 dR at I kilz only. FlaNess is
respectively as the nuclei of state of-the-art audio

	

o. i a 2o Hz to 20 kHz, and ± 03 dR, 10 Hz to
anal ys i s systems . T he AA 5001 /SG 5010 S81 Li P 1) 1`0 V i deS

	

100 kHz,
the heart ofa programmable automated audio testing
syste rn, w h i I e t he AA 501 A/SG 505 setu p ca i i be rack

	

Bandwidth - > 300 kHz .
al ou i i led [or ease of u so at t h e p lant fof rn an ua I

	

Residual Noise - :~ 3 jixV (- 108 dB rn) with 80 kHz anda
p of ati ofis or can be easi I y rem oved and p I aced i ri a

	

400 1 Q tilteis, RMS response : (AA 5001, AA 501 A and
portable mainframe for use in the field .

	

AA 501 A Opti on 01) !~1 .5 gV ( 114 dl3m) with "A"
weighting tilter, RMS response (standard [istruments
only)

'
< 5 pV (-104 dBm) with CCIR weighting filter,

quasi-peak response (Option 02 instruments only)-

Zi LJ.L11 L/ -F-u V.1-1L~ ~L "A ~.J

AA 5001/AA 501A

" Fully Automatic : No Level
Setting, Tuning, orNuiling.

" Level, Total Harmonic
Distortion, and d8 Ratio
Measurements.

" Total System Harmonic
Distortion plus Noise
(THD+N) 0.00255 (with
Companion 80 501UG 505
Oscillators) .

" Residua I Noise !~3. 0 R V,
" Digital Readout plus Analog-
Like Bar Graph for Peaking
and Mulling.

" iMD to SMPTE, DIN, and
CCIF (Standard with AA 5001;
Option 91 Required for
AA 501A).

FG-P-1 B]
I IEEE488

=sl
IW+R\
In M `1

* 77te. AA 500 1 complies with ]EBE
Standard 488.1 N87, and
Tebro n ix Sta ndard Codff a nd
Pormats

281



AUDIOANALYSIS

AA 5001 Pfog rammable
Distortion Analyzer

	

$3,550
Includes : InStraction manual
(070-4598-01) : Instrument
Interface Guide (070-4768-00) :
Relerence Guide (070-4597-00) .
Opt, 02-CCIR/DIN (incitidr~
Intermodulation Distortion)

	

4410
AA501A Disto rti on Analyze r

	

$2,600
Includes : instruction Manual
(070-2958-00) .
Opt. 01 - Intermodulation
Distorflon .

	

+$750
Opt 02 - CCIR/DIN (includes
Intermodulatiop) Distortion)

	

+$1,150

INTERMODULATION DISTORTION FUNCTION
Fully automatic SMPTE . DIN, and CCIF difference tone
nneasu rements . Minimum input level 60 mV (- 22 dBm) .
Accuracy ±1 dB . For IM Components !~ 1 kHz-
SMIRTE and DIN Tests fAA 5XI) - Lower Frequepcy
Hange : 50 to 250 Hz. Uppe( Frequency Range, Usable
from 3 to 160 kHz . Level Ratio Range, 11 to 4 :1
(I ower : u p pe r) . Resi d ua I IMD : AA 50010.0032%
( - 90 d13) with 60 Hz and 7 kHz or 250 H7 and 8 kHz test
tones,- :0.0025 0% for AA 501A .
CCIFIlliffffence Frequency Test - Frequency
Range : Usable from 4 to 160 kHz . Difference Frequency
Range . 80 Hz to 1 kHz . Residual IMID

'
:~O .0018%

(- 95 dB) with 14 kHz and 15 kH7 test tones (System
specif1c,Nion wilh any SG 5010 Oscillator or passively
summed SG 505 Osc i I I ator pai r) .

111PUt Impedance - 100 ko ± 2%, each si de to
ground .
Malmum Input- 3M V peak, 200 V RMS e ith er s i d e
to ground or differentially. Fully protected an all ranges .
Common-Madefielaction - ~!50 dB at 50 of 60 Hz .
Typically ~!40 dB to 300 kHz .

PROGRAMMABILITY (AA 5001 ONLY)
Function- (Level or THD o r IMD) . Leve I Mode (Vol Is
or dBnl) . Input Level and Distortion Ranges (Auto-fange
or default to range selected by front-panel switches) .
Detector Type - (RMS or AVG : or RMS or Q-PIK on
Option 02) .

Fifter Selection- (400 Hz H i Pass, 80 kH?. Low Pass,
22 .4 Hz to 22 .4 kHz Band-Pass, "A" Weight (or CC IR
WTG on Option 02, Ext Filter) .

ALL FUNCTIONS

	

GP#6IntedoceFunction Subsets Iftiplearented-
DisPlars - 3 1/2-d i g its re so I utio n at =3 read i n gs/s .

	

SH1, AH1, T6. L4, SH -1, RL1, PPO, DG1, DTO, CO .
Detection - Ave rage or I r ue RMS for wavefo rms w i I h

	

FRONT-PANEL SIGNALSciest factors s3 . Option 02 replaces average detector with

	

Input Monitor-Pr ov i des con stan I-amp I itude ve rsi o nq ua si -peak d etecto r com pi y i n g with CC I R Recammenda-

	

of signal applied to input. Output Voltage - 1 V RMStion 468-2 and DIN 454Q5_

	

±10% for input signals -,,SO rnV . Source Impedance : I
Fiffeirs - 400 Hz H 1 g h Pass ~ -3 dB at 400 Hz ±5% ; 18

	

42+5%-
dB/oclave slope, at least 40 d8 rejection at 60 Hz_

	

Function Du4W - P r ovAes a scaled sarn pI e of80 kHz Low Pass - -3 dB at 80 kHz ±5% -.18 dB/actave

	

selected function signal . Output Voltage : I V RMS ±3%
slope .

	

for 1000 count display . Source Impedance . 1 kQ +5%-
30 kHz LowPass: (AA501AonIy)-3dBat 30 kHzl5% .

	

Auxiliary Input - Prov
I
des i n put to detector c i fc u it

Audio Bandpass- (AA 5001 only) -3 dB at 22 .4 Hz and

	

when Ext F1 Itef butto n is dep ressed, Sens itivity, 1 V RMS
22 .4 kH7 . bolh + 5% . Complies with CCIR Recommenda-

	

+3%=1000 count display. Impedance : 100 KI +5%, ac
tIon 468-2 and DIN 45405 .

	

coupled .
"A"Welghting

	

Meets specifications for Type One

	

REAR-INTERFACE SIGNALSsound-level metem (ANSI S1 .4, IEC Recommendation

	

Duplicates of al I liont-panel inputs and outputs are179) . Option 02 replaces "A" weighli ng filter with CCIR

	

provided to allow external filter connections or oscillo-weighting filter complying with CGIR Recommendation

	

scope monitori ng with i n same mainframe without468-2 and DIN 45405 .

	

exposed cables . Detector outputs with specified scale
Ext -At I ows cc n n ecti an of externa I I i I ter s .

	

facto is a I so a va i lab le to d r i ve artal og cha rt recorders,
Input Type - Ba [an ced (I u I I d Iffere nti a 1) .

	

storage oscilloscopes, or similar devices-



LOW-DISTORTION OSCILLATORS
SG 5010 /SG 505 OPTION 01

SNPTE Lower Tone, CCIF Oftvt From Center
Frequency - Selectah le From : 40 . 50 . 60, 80, 100, 125,
250, 500 Hz, all ±2%,

AND OPTION 02

	

Sine Distortion (Lead 6W C2 THU Including 217d
The SG 5010 and SG 505 Osci I latofs generate an

	

Through 5th Hannonics) -
ultra-low distortion sine wave frorn 10 Hz to 163-8 kHz

	

20 Hz to 20 kHL 0.001 % (- 100 dB) .
(SG 505 to 100 kHz) with less than 0.0008% and

	

20 to 50 kHz: O.W32% (- 90 dB)-
0.0032% THD respectively . The THID Is typically less than

	

10to20Hzand50to10OkHz-.0.01% (-800) .
0.0003% in the 20 Hz to 20 kHz range,

	

100 to 163 .8 kHz : 0-032% (- 70 dB) any individual
The 5G 5010 offers the full benefits of TIV 5000

	

harilionic-
configurability, GPI8 compatibi I i~, and compliance with

	

Sine Flatness- 20 Hz to 20 IkHz~ 0 . 05 dB ~ 10 Hz to
Tektronix Standard Codes and Formats, It generates five

	

163.8 IkHz~ 0.2 dB_
waveforms : sine wave, square wave, SMPTE/UIN

	

Square-Wave Him rime- 1 . 5 pis -tl 0% .
intermodulation test signal, CCIF intermoda[ation test
signal, and sine wave burst, Al I of these signals may be

	

Burst Range - 1 to 65535 cyc les 0 n . 1 to 65535 cycl es

swept in hequency or amplitude . The five-digit LED

	

Off . Off Level either 20 dB or zero- All switching at sine-

display indicates parameter values and units plus

	

wave. zero crossing, Triggered, gated, or free-running
I
n d 1 cato rs to r the rem ote an d ad d ressed states ~ Th ree

	

burst modes available .

sou roe i mpedances a re se I ectabI e and the out p u I s i g Da I
can be grounded or f loati ng, balanced of unbalanced ,
Output amplitude is programmable from 0 .2 rnV to 212 V
peak equivalent V RMS, supplying up to 28 dBrn into a
600 ohru load .

On the SG 505 a FREQUENCY Hz dial p(ovides
frequen cy ad j ustme n I with i n each ban d . A FREQ VER IN I ER
cont r of pe rm 1 ts extremel y f i n e freq uency adi u st m ent (to Z
11 %) range .

	

D istortion is less than or equal to 0.0008%
f ro rn 20 Hz to 20 kH z. An 0UTPUT LEVEL sw i tch,
calibrated in 10 dBm into a 600 ohm load, selects eight
I evel steps at the 0UTPUT . T h e 3YN0 0UT cc nnecto r
p rov

I
des ap p roxi mate I y 200 mV RMS f i xed amp I Itude and

ground -referenced sine wave signal at the same
frequency as the OUTPUT .

The SG 505 Option 01 adds an intermodulation test
function, The Intermodulation Test Signal pushbuffon
mixes an internally selectable 60 or 250 Hzsine wave
with the normally selected frequency in a 41 amplitude
rat i a - The co mposite peak-to- p ea k am p I i tude

I
s ca I

I
brated

to be identical with the peak-to-peak amplitude of the
OUTPUT signal in the normal oscillator mode .

The SG 505 Option 02 adds the Option 01 (intermod)
and changes the SG 505 to have a balanced output with

	

OUTPUT LEVEL RANGE AND ACCURACY
an amplitude range of + 22 dl3m to - 68 dBrri~ the

	

Balanced- Into Open Circuit. 200 1.& to 21 .2 V RMS,
variable attenUalor provides a continuous adjustment

	

Into 600 0 : -72.45 to + 28.05 dBrn .* 1
from CAL. A f ront pa net cc P If o I se lects a so u roe

	

Unbalanced - I nto Open C i rcu it : 200 1.& to 21 .2 V
ras i sta [ice of 600, 150, o r 50 o hms .

	

RMS. Into 600 U . -72 .45 to + 22 .05 dBm ."
Resolution - 0.05 dI3 in dl3m mode, 0.25% or befter in

CHARACTERISTICS (SIG 5010)

	

volts mode .
LevelAccuracy (Sine Wave) - 20 Hz to 20 kHz

AVAILABLE FUNCTIONS

	

±2 % (0.2 dB) . 10 Hz to 163 .8 kHz ±3% (0 .3 d13) .
Sine wave, square wave, SMPTE/DIN 4:1, SMPTE DIN
1 :1, CCIF . Sme-Wave Burst, IHF Burst (-~-20 dB or OFF

	

OUTPUT IMPEDANCE AND CONFIGURATION
between bursts), External Input (Amplifier Mode) .

	

50 L1±3%, 150 L2 ± 2%, or 600 il ±1%, balanced or
1%

	

U1% Arr"DArv

	

unbalanced, floating or grounded .
MLUVEnk, I nnn L ?%
Sine Wave, Sine-Il Burst - SMPTE/DIN - 10 Hz

	

Extemal
Input

-A floating single-ended input is

to 163,80 kHz±0,01% . CCIF Center Fiequency~ 2-500 to

	

provided for accessing the variable-gain stage and high-
163-80 kHz ±0.01% . Square Wave. 10 Hz to 16 .380 kHz

	

level output amp I ifier, enabl i ng [he use of custorn test

to.01% .

	

signals . Input impedance is 20 kil
'
a 2 V RMS input

(2 .83 V peak max i m um) p rovi de s a ca I i b rated outp ut .Resolution in Above Functions - 10 . 00 to 163 -80

	

R - 50 0 ForR-150 0 . subtr=( 1 . 25 Mtn; for
HL- 0 .01 Hz~ 163 .9 Hz to 1 .6380 kHz : 0.1 Hz ' 1 .639 to

	

coo 0' . subt;act 5 .35 dBm .
16 .380 kHz -, 1 .0 Hz ; 16 .39 to 163 .80 kHz - 10 .0 Hz_

-1 LJJJ I k-/ 'r1_1

	

I O.L KJ

SG 5010/SG 505

0010*
I IEEE-4U I

10MIrm

" 10-Hz to 190-kHz Sine Wave
Output

" Ultra-Low Distortion :
0,0008% THD (Typically
0.0003%)

" Floating or Grounded Output
" 690 Q Source Impedance
Vernier Frequency Control

" Fully Balanced Output to 28
dBm (SG 505 Option 02)

" Selectable Source
Impedance (SG 505
Option 02)

" Intermodulation Test Signal
(Options 01 and 02)

' The SG 5010 complies withIEEE
Sla sdard 48R. 1- 199 7, and Tektronix
Stawlard Codes and Formats
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ORDERING INFORMATION

80 5810 Programmable
05rillator .

	

$4,320
IncludeL In8truction manual
(070-4331-00), InGtrument
Irtterface Guide (070-4790-00) .
Refercrrce Guide (070-4330-00) .
SG 505 Oscillator

	

$960
ntltidas-
nslruction manual
(070-2823-00),

SG 505 OPTIONS
opt. 01 - IM Test Signal

	

+$225
Opt. 02 - Balanced Output

	

4730
Plus IM . Includes

'
Cable

assembly for 5yvic output
(175-1178-00) .

SOFrWARE REGOMMENDATIaNS
FZ-TEST PC - Order S45FO30

	

;1,795

IBM BASICA Programs
Available wfth GURU 11
Package : AUDIODEM SAS,
TPG. SAS. 0rd vr S3 FG 100,

284

SYNC OUTPUT

	

Output Impedance- 600 o ± 2% ; floating or
A ground referenced TTL-compatible signal is provided

	

grounded through :=30 91 . Output impedance does not
that allows stable oscilloscope display of all functions. In

	

change with Output OWNselection. Maximum floating
sine and square wave rnodes, the output is at the signal

	

voltaqe ± 30 V peak-
freq ue ricy . I ri the IM mo des, the sy nc output is at th e

	

Nafimum Output Voltage - At I east 6 V RMS o p en
I ower or offset frequency- Ia both bu rst modes, the. sync

	

c
I
rcu

I
t : 3.16 VRMS (+10 dBV or +12 .2 d13m) iDtO 600Q.

signal follows the burst envelope .

	

SYNCOUFPUT Signal - 200 TlV RMS +20% sire
wave to 20 kHz, at least 120 mV RMS at 100 kHz.SWEEP MODE

	

Frequency -Same as main autput.Linear or logarithmic sweep of amplitude or frequency In

	

InIpedance - NorninaI ly 1 W, groui nd reforenced andany funct i on . Sweep
I
s composed of d

I
scrale ste ps . The

	

Isolated from main output .following sweep functions are programmable via GPIR or
from the front panel. swept parameter (frequency or

	

REAR INTERFACE SIGNALS
amp ~ itude), I

I
ri ea r or I ag sweep, number of steps up to

	

Suffered Moin Output-Buffered vers i on of actua I
99, t i me per stop f r orn 0- 1 to 25 s. start treq ue ncy or

	

output signals horn front-panel connector. -600 ilvoltage, and stop frequency or voltage- Start and stop

	

output impedance,
freq JenCieS Of vn I [a ges can be anywhere with 1 n Ih e range

	

Sync Output-Same as front-pa nel Syri c 0ut put exceptof the generator, and sweep direction can he upward or

	

output impedance is =50 92,downward . Pen lifl: and ramp outputs are available forI
interface to an an aIog pI ortcr .

	

(SG 505) OPTION 91 IM TEST SIGNAL
Selecting the I M Test Signal causes an LF sine wave to

STORED SETUPS

	

be rinixed with the normal oscillator signal in a 4:1
Ten different complete firont-parial setups can be stored

	

amplitude ratio .
in the nonvolatile internal memory and recalled from

	

LFFrequency- Iritemal I y se I ectable 60 Hz (± 1 Hz) of
front-pariel pushbuttoris or via the G PIB. Additionally, the

	

250 Hz (±3 Hz).
front-panel settlngs at power down are retainod and used

	

Main Output- Composite p-p output within 02 d13 ofat power up .

	

nofrinal osc
I

I I ator mode output .

PROGRAMMABILITY

	

ResidualJAM- < 0-0005% trom2.5 to 10 kHz-

AI I f uncti ons, parameters, and modes can be ccnfro I led

	

SYnc Output-LF sig Pa I component on ly, 200 mV
over the GPIB using simple EngI ish- 11 ke commands . Al I

	

RMS±20%.

selt 1 n;s can be
I
nteif ogated, with t he resuI t i ng response

usable as a command to return the Instrument to that

	

(SIG 505) OPTION 02 OSCILLATORsetting (Learn -node) . The GPIB address
can

be displayed
and changed from the front panel.

	

MAIN OUTPUT
GPIS Interface Funeffen Subsets InViamented-

	

CalWated"ut-Selectab I e from + 22 to - 68 dBrill
SH I ~ AH1 . T6, 14 . SRI, RL1 . FPO. DC1, DT 1, CO.

	

into 600 Q in tell 10 d13 steps. Accurate to within 0.2 dB
at +22 dBrn and I kHz. Step accuracy is ± 0-1 d8/10 dB
step or 20 d8 step change . An uncalibrated control

CHARACTERISTICS (SG 505)

	

provides continuous variation from <-10 to + 0_3 dB

MAIN OUTPUT

	

from calibrated position .
Harmonic Distortion - < 0.0008% (- 102 dB) THDThe fn1lowing characteristics are common to the standard

SG 505 and Option 01 .

	

from 20 Hz to 20 kHz (typically ODOM%) : 0.0018%
(- 95 d13) THD from 10 to 20 Hz, and from 20 to 50 kHz-,FrequencyRange-10 Hz to 100 kHz in four

	

0.0056% (- 85 dB) THD frorn 50 to 100 kHzoverlapping bands . Accurate within 3% of dual setting

	

(RL :5 600 92)(with Vern
I
er at ce niter) . Vefni or Range

I
s aI I east ±1 % of

frequency setting-

	

Output Imilimilance Selectable- 6000 ±2%,
150il ±2%, orS0L2±3% floating DirgroundedCalibratedOutput- So I ectalb I a from +10 to -60 dBrn

	

Illrough =30 92 . Output impedance does not change withinto 600a in eight 10 dB steps . Accurate. t o within

	

Output Orl/Off selection. Impedance to CT is 1/2 the0.2 dB al: 10 dBm and I Wz . Step accuracy is 01 dB/

	

selected impedance. Maximum floating voltage + 25 V
10 dB step . An u rical

I
brated control provides continuous

	

pealk-
variation from at least ~2 .2 Q to <-10 JB from calibrated

	

Maximum Output Voltage - At least 21 V RMS openpositon .

	

; I ;f 10 AV VD"O

	

90 An

	

;	0

	

#I U ,

	

-

	

k+

	

m, nto

	

Se rom Ju 3.2 .jAh'.8.

	

I

	

I Rjullp

	

"&aFFW1fZV -	FVe

	

aEll8SS - U. I UD
rom

	

B212ficft-!~ 0_5% Mismatch Of Output Opon-circuit
10 Hz to 20 kHz (1 kHz ref) ; within 0.2 dB from 20 to

	

voltages referenced to CT forf :~ 20 kHz with output
100 kHz (excluding >-60 dR output-[eve[ range) .

	

grounded .
Harmonic Distortion - < 0.0008% (-102 JIB) THD
from 20 Hz to 20 kHz (typically 0.0003%), 0.0018%
(- 95 d13) THD from 10 to 20 Hz, arid from 20 to 50 kHz
0-0032% (-90M) THD frorn50to 100 kHz
(R i ~!600Q.



SIGNAL CONDITIONERS
TM 500 Signal Conditioners offer unique capabi I itles

	

AM 502 DIFFERENTIAL AMPLIFIER/
for solving electrical measurement and analysis

	

COMPARATOR
problems . The compact portability and plug-in flexibility
of these modules are applicable to a broad range of

	

The versali I e AM 502 lets you cont r o I gai n, dc offset,

measurement needs including preamplification of low-

	

and low and high frequency response for maximum rejec-
-

	

.

	

. . . . . . . . . . . .. . ... .. .

	

. . . .

	

.

	

lion of unwanted signals .[eve I s i gnal s, ad d i ti oil or re moval of d c offset, i nteg rat i o n,

	

W-
-

,l ;ff-nf ;~f;nn filforin

	

6-nrn ;n

	

MmAi line! nalc

	

The AM 502 is particularly
I

	

W,

	

9

	

F

	

V

	

I

	

;f 14 f

	

;

	

~l
impedance transformation, or level conversion (to 80 V

	

K V

	

V

	

- ~J-

pealk-to-pealk) .

	

amplification or applications
where one side of the meas

AM 503/AM 503S CURRENT PROBE

	

u red vo itage i s not g rou nd .
or axamp e, t e

can amplify small voltage
drops across resistors to
monitor current flow to the
bandwidth of the amp I itier .
Adjustable dc offset before
attenuation/amplification
allows high amplification
even when low-level sionals
have a dc component .

AM
T

	

Adjustable filtering ( with
differential amplification)

permits the AM 502 to ernu late different loop filters on the
differential phase comparator outputs in a phase locked
loop design-

AMPLIFIER
The AM 503 Current-Probe Amplifier allows display of

current on any oscilloscope having 10 mV/div sensitivity,
50 0 or 1 Mil input, and (for performance to full

bandwidth) at least 100 MHz
i

	

bandwidth . The amplifier
r--7;

	

venuaLor ms e ca

	

rate

~i	J

	

11.

	

steps inal-2-5 sequence,
and the knob-skirt is i I lumi-
n ated to i nd i cate cu rfent/

0

	

d i vi s i on .

	

See page 424 for
detailed information-

The AM 503/A6302 and
AM 503/A6303 Current

I"Mi

	

Probe Systems have a wide
vari ety of app I iGat i on s f rom

	

True vs . Pseudo 011flerential
SCR and power-supply

	

TheAM 502 is ideal for driving oscilloscopes, chart
measurements to medical

	

recorders, or other instruments that do not have differen-
applications . These probes

	

tial inputs . One commonly used oscilloscope tKhnique
use i nd uctive cou p I i ng to

	

for differential measurements is the Add/Inverl function
minimize interference with

	

(CH I - CH 2)_ In addition to tying up both main inputs,
AM503 Ampliqer

	

the circuit under test . By

	

this technique has limited dynamic range since sensitivity
combining an oscilloscope,

	

decreases with increasing common mode voltage- True
such as the SC 5G4, with the AM 503/AG303 Current

	

differential amplifiers such as the AM 502 isolate small
Pfobe Amp I if ier i n a TIM 5001TM 5000 mai nt rame, you

	

differential voltages riding on common mode voltages
wi I I have a convenient and compact high-current ampliti-

	

which are orders of magnitude larger .
cation/measurement system .

	

Common mode voltages may also have a large ac
A cu rrent p ro be packag e i s avai I ab le (AM 503S) that

	

component at the line or switching frequency-

	

Diffefen-
i n c I u J es the AM 503, A6302 (and/or A6303), and th e

	

tia I amp I ifi ers h ave matched '+" a nd "-" i np ut pal rs
016-0362-02 Tool Box Module for probe storage, at I in a

	

wh i ch afe cci tica I for ac ccmrno n mod a rej ecti on . The
TM 502A Power Module-

	

AM 502 has a co rTi mo n mode rej ect i on rat i o of at least
100 dB up to 50 kHz . High CMRR translates to greater
c anf 1 dence that a meas u red d 1 ffc reatial vo Itage 1 s n ot
corrupted by a fluctuabng common mode voltage-
Matc hed d iff e rent 1 at p robe pa 1 rs suc h as th e P 6055 a re
recommended as the signal path trom the desired test
points .

CHARACTERISTICS
(Wh6n used wilh lh8 A6302or Arx7O3 Current Probes.)
Afoximarm Input Curmt- 20 A (d c + peak ac) for
A6302 . 100 A (dc + peak ac) for A6303 .
Bandwidth f-3 d6) - DC to 2,50 MHz w i th A6302 .
DC to ~15 MW with A6303,
Rise Time (Fall Bandwidth) - 5 7 ns with A6302 .
<23 ns with A6303,
Befleeffm Factor - 1 mA/div to 5 A/div for A6302 .
20 niAidiv to 50 A/div for A6303 . In 1-2-5 sequence for
both probes .

~;]GIVAL WIND11 I01NEK6

AM 503/AM 503S

Current Probe Amplifier

" Displays Current
Signals on an Oscilloscope

" Dc to 50 MHz
bandwidth

AM 502

Differential Amplifier

" Differential Gain
" 2n1v GainAccuracy
" 100-dB CMRR to 59 kHz
" Selectable Upper ond
Lower -3 dD Points

" Adjustable DC Offset
" DC to I MHz Maximum
Bandwidth

17-711fl]

vg~

AM 502 provides differential
comparator capability to
scopes with single-ended
inputs.



SIGNAL CONDITIONERS
~N
MM7

AM 501

Configurable Amplifier

_~ 40 V. 50-MA Output
Open-Loop Gain 10,000
59 VlAs Slew Rafe
Symmetrical Differential
Design
Optional Circuit Board to
Customize Function

Auxilliaiy Bourd

ORDERING INFORMATION
AM 503 Current-Pro be

	

$1,330
Amplifier-
See page 285 for further
WOMBfiDn .
AM 503S Current Probe
syttem

	

$2,200
Includos: AM 503, A6302
(Calibcatvd to AM 503),
Tool Box, TM 502A.
See page 285 for forther
infDrmation .
AM 502 DiVerential Amplifier

	

$1,495
oclu&5

'
In5truction mamal

~
070-1582-01) .
M501 Op6rational Amplifief

	

$895

1
noludes- Instcuction rnanual
(0?0-1616-01 ) .
AN501 Auxiliary Circult Board

	

$27
Kit Order Ot3-0146-00

286

True Differential vs . Digital Processing
ThC AM 5D2 en ban ces the ca pab i I iti es of both anal og

and digital storage osci I loscopes .

	

Digital post-
processing capabilities such as waveform subtraction can
s i rn u I ate d iffe re n 11 a I measureme ri Is butween two
simultaneously sampled signals . However, the dynamic
ran ge of d

I
g

I
tal wa veform subt racti on Is typ ica I I y I i m ited

by samp I ed data reso I uti o n (such as 8- bit a/d co nvarter
results) father than the precision of the subtraction
algorithm . The AM 502 as a front-end to a digital
oscilloscope insures that the digital conversion capability
is applied to measuring the desired difference voltage
fa~hur than as a guard to a/d converter overflow for large
common mode signals .

DC offset vs . 0scIlloscope Positioning
Alternatively, a scope's vefftal position Control can

vi sual I y " off set " a wavefo r rn by br
I
n g

I
ng a n o 11-scree n

signal into viewing range . While this apparently perlorms
the do offset function, its dynamic range is limited .

	

The
vertical positioning capability of most oscilloscopes is
typically less than -~ 20 vertical divisions . The AM 502's
tru e dc off set effecti ve ly p ro v 1 des th ou sa n ds of ve rl

I
ca I

divisions of offset .

CHARACTERISTICS
Gain - 100 to 100,000

1
n Normal Mode, I to I Goo in

-1100 Mode, 1-2-5 sequence, accurate within 2%_
Continuously variable gain between steps in uncalibrated
mode .

Maximum Output- ±5 V, ± 20 mA, output resistance
is 5 0 or less .
Minimum Lead lWedanee - 250 Q .
Dvar-fienge - Front- panel Iamp

I
nd

I
Cates most ove r -

range conditions .

AM 501 OPERATIONAL AMPLIFIER
The AM 501 Operational Amplifier features high input

impedance (FET), high slew rale, a wide iange of input
and output voltage, and high output current, The output

(40 V a n d 50 mA ac ross
800 ~2 loads) can drive
many electronic and electro-
mechanical applications-
This hIgh-output unit has
front-panel connectors that
let you change configura-
t
I
o n s by set actiPg feed back

components . The AM 501 is_2_ . . _!_ easily set up for differentia-
Al

	

ti on, i nteg rati on, sum rn
I
ng,

offsetting, and impedance-
transformation problems .
TheAM501 is [deal for

quickly pfototyping circuits
usi rig the versatility of high-
gain operational amplifier
blocks .

	

The AM 501's V+
and V- power is supplied by any TM 500 or TM 5000
mainframe eliminating the task of securing or dedicating
a dual-output power supply . When used with the
accessory board described below, the AM 501 permits
rap 1 d PC00fMaDW compa ri so n s of d

I
ffere nt c i rcu i t

topologies .

f`WA0Af%TC010T11%0
HF -3 dE Point - Sel ectab le

I
n 9 ste ps; (1 -3 se q ue nce)

	

OWLoop Gain- At least 10,000 at 60 Hz intofrom 100 Hz to 1 MHz, Upper-3 d8 point reduces to
0~nf) LeW,

	

t rn ~

	

;

	

- %,n LW

	

+ inn L,

	

;	800 f2 load-U . .1	Z a

	

ga fl .
LF-3 dB Point- Selectable in 6 steps (1-10

	

Unity i0ain Bandwidth - At I east 5 MHz into 800 0
- --) f- 1) t 1A

	

I

	

~ rk 1,W

	

I F

	

I

	

load .11

	

.	L U

	

L, CR, LAJUV HLI

	

III a
- 3 dB point to 2 Hz or less-

	

Cmamon-Node fielec tion Ratio- Ty p i ca I I y
Variable HC Offset - At least ± 1V . E quiva I e nt to

	

>20,0001 at 60 -17 for coinnnori-mode signals up
± 100 V in , 100 Mode .

	

to ±40 V .

Commn-Mode Rejection Ratio - Normal Mude -	SlowRate - At I east 60 V/ps 1 ito an 800 Q I oad .
At I east 100 d 13, d ~ to 50 kH z . - 100 Mode : At least 50

	

Input Sias Current- Typ ica I I y , 500 pA at 25 0 C,
dB, dc to 50 kHz .

	

< 2 nA at 501C_
Marimum Input Bias Current- ±100 pA each

	

Drift- <1 00 [IV/ ,C
input for T!~ 300C .

	

Moist- <10 RV rms .
Maximum Voltage Drift - 100 gVPC ref eT re d t o

	

hilaximm Differential Input Voltage - so V .
input in Normal rnode .

	

Voltage Range- At least ±40 V into 2 ku,
Maximum Nolm - s 25 ~LV (la n g e ntia I I y measured)

	

CurrentLimit- At I ea st ±50 mA .
refer red to in put in Normal mode .

	

Open Loop Ontput R - -150 0
Common Made Voltage Range - No r ni a I Mode-
±5V, : 100 Mode : ±50V .

	

AM 501 AUXILIARY CIRCUIT BOARD KIT
Maximum Sole Input Voltage- No r rn a [ Mode d c

	

The Auxiliary Circuit Board Kit attaches to the input
coupI4 15 V (do + peak ac) . , 100 Mode dc coupled :

	

and output terminals on the front of the AM 501
350 V (do + peak ac) . AG coupled : 350 V (or +

	

Amplifier . The pc board has six terminal s~uds that attach
peak ac) with coup I ing capacitor precharged .

	

to the amplifier's banana jacks and is approximately 2 .5-
Input Hand C - 1 MQ paralleled by - 47 pF . Input

	

inches square . The designer can configure a network of
impedance can be increased to a FET input via a simple

	

components for use In conjunction with the AM 501's
illemal juniper change-

	

input, output, or feedback circuits .



INTERFACE TOOLS

	

The MI 5010 system also supports tightly coupled test

	

-Programmable Stimulus and
sequencing to optimize measurement throughput . TTL

	

Measurement System
MI 5010/MX 5010

	

compatible "Ready" and "Done" handshaking signals can

	

& Controller-Free Test
The Multifunction I riterface System consists of the

	

be enabled to step test sequences with minimal dead time

	

Sequencing using internal
MI 5010 Multifunction Interface, the MX 5010 Multifunc-

	

and without time consuming controller intervention in

	

Command Buffer
tion Interface Extender, and seven different function

	

multi-instrument configurations .

	

*Analog and Digital
cards . These cards are capab I e of a va r iely of fu nct i ons

	

IEEE Standard 488.1-1987 Interface Function

	

Inputl Output
typically required in evaluation and functional test-

	

Subsets Implemented - SH1, AH1, T6, L4 . SR1,

	

&Single-Ended and Guarded-
system i ntedaci ng, data ac qu1 s iti on and generation, an d

	

RLO, PPO, DC 1, DT 1, CO .

	

Differential Signal Scanning
process contro I -

	

- Word Acquisition and

M1 5010 shown with side panel removed. In
addition to providing power to function card,?,
M1 5010 has sequencing capability, time ofday
clock, command buffer, and selfdiagnostics.

50MIOANALOG MEASUREMENT CARD

	

illeneration
Four voltage ranges are provided, selectable by on-

	

a Customized Programmable
k,

	

14

	

ak I

	

f A

	

fJ

	

t 1, ;f

	

Instrumentationucil

	

j U~vu a "

	

voa ') Y"

	

-,
resolutions of 50 RV (±100 rnV range) to

	

F-~
oumv t± i ou v range) -

	

I ile analog in puts
(high and low) can beelevatedto+340
volts (dc plus peak au) . Unlike traditional
integrating digital multimeters, the 5OM1 O's
short 400 nsee, aper lu re I i in e enab I es Uie
measurement of voltages which hold their
value for short intervals . A Guard signal at
the input connector can drive guard
conductors adjacent to the input signal
conductor . TTL compatible ffont-panel
control I i nes permit the 5OM1 0 conversi ons
to be triggered or gated (continuous
conversions) .

M1 50101MX5010 Family
The M15010 and MX 5010 each house up to three

function cards, In any combination . The MI 5010
provides the communication between cards and the
system cont r oi I e r such as the To ktronix

	

PEP 301 or the
2402 TelkMate . Thp MX 5010 extends the MI 5010's
control to six function cards at one GPIB address .

Simple Eng I sh-l i ke commands sent to the M 15010
co ntro I card operat i on -	For exampI e, "VOLT 1 . 25" sent to
th e 50M20 Pfogrammable Vo I [age Sou ice ca rd ge. nPrates
1. 25 Vo Its across the 50M20's outp ut pa i r,

	

5i rn i I ar ly,
`VOLT?" so nt to th e 50M10 Ana Iag Measuremen I card
queries the 5OM10 for the value of the last measurement .

I n addi Iii on to nrov i d
I

[if , the i interface be tween the
funct! on cards ancl the system cc ntro I ler, t he M15010 has

	

word tr ansfof red i n two bytes -
	Cardsrapidly slide in and out ofthe M15070

a built-in command buffer- This buffor is capable of

	

Common Modu RvIoction Betio.

	

systemfor a fast flexible approach to test,
storing up to 300 system commands and executing them

	

@60 Hz

	

1@ 1 MHz

	

AIterna tively, fordedicated applications, card
in sequerice . paced by the on-board t i me-of-day and

	

I il in low lead

	

100 dR

	

60 dB

	

con&uration can be secured in the M1 5010
pacing clock of by signals from the system under test . It

	

I kQ in Iow lead

	

80 dB

	

50 dB

	

with rear locking screws.
requires no interference from the system controller . thus
freeing the controller to direct activity elsewhere in the

	

Guard Output Besistance - Typ i cal Iy 870 12 .
system . For example, with an active 5OM20 voltage

	

QP18
source card, the following sequence of commands sent to
the MI 5010 buffer :

	

5UM20 PROGRAMMABLE VOLTAGE/

	

'The MI 5010 and MX 5010 comply
BUFFER ON

	

CURRENT SOURCE

	

toith LEEE Standard 488.1-1987, and
VOLT 1 .25

	

The5OM20 converts digital data to ground isolated

	

t6th Tektronix SfandaTd Codes and
WAIT 0-4

	

analog voltage or current selectable via an on-board

	

Formats .
VOLT - 1,25

	

switch . The floating output pair can set voltage or current
WAIT 0,6

	

bias points or simulate switching thresholds in precision
EXECUTE100

	

analog circuits . TrIL compatible lines at the front-panel
wouId generate 100 cycles of a signal toggl 1 ng

	

canneutor are p(ovided to contro I convers i on I i rr i ng wi t h
between 1 .25 and -1 -25 Volts with a duty cycle of about

	

an external system .
40% and a period of about 1 second .

Amplifier SWIhiry Time - 100 niV
Range : !5 150 ps . 1 V Range : !~ 25 us .
10 V Range f, 10 ps . t	~ ff

	

'. ,

	

-, .U

	

=~ EWE -
100 V Ranqb . !~ 30 ps .
Aftximm Apedure rime - 400 ns
Input Impedance - 100 rnV, 1 V and 10
VRanges: ~!110 10 0_ 100VRange-.
Typically 1 MQ ±1 %,
Okita 1-0Ato Transfer Fam

	

t-12- b 1 t

11Y I rJ1tr.1iL1F_.1 i UU1_10

M1 501O/MX 5010



INTERFACE TOOLS

50M10
1?-Bit Resolution to 50 p V
Lip to 109 dH CMRR @60 Hz
250 VHMS Isolation
Built-in Track-and-Hold
Amplifier
32lis Conversion Time
Conversion Results
Available over GPIB or
Front-Panel Connector

50M20
12-81t Resolution
250 VRMS Isolation
± 10 V Voltage Mode
±20 mA Current Mode
Vote Transfer via GPIS or
Front-Panel Connector

50M30
- 16 Input and 16 Output Lines

50M40
* 16 Mercury- Wetted Reed
Relay Contacts

* Configurable as 1, 2, or 4
Independent Groups

5OM41
0 10 Differential Contact
Pairs Plus Guard

- <1 [t V Thermal Offset in Each
Channel

5OM50
16K-byt6 Segmentable
Digital lapuVOutput

,P TTL Pattern Generation or
Acquisition

" Repeat Mode For Continuous
output

" Single 16-Bit or Dual 8-Bit
Channels

50M70
32 Data 1/0 Parts
Simple Interface to GPID
VectorBoard
DevelopmentArea
+5V and DualAnalog
Supplies
I MHz crystal Clock Signal

rV10l
Conversion

rime (Afaximum) - 20 Iz .
919HRI'Vab TrUfffOr Format- 12-bit word
transferred in two bytes,

VOLTAGE MODE
Range--10240 to + 10 .235 V~ (LSB = 5 rnV)
Accuracy - ±10-0 mV (+ 20 0 to +3V Q,
Output CunwatRange - 0 to -15 mA .

CURRENT MODERange
- 20 .46 to +20.47 mA; (LSB=10 pA)

Accuracy -±20pA (+ 20, to + 300 G) .
Compliance Voltage-±11 V.

50M30 PROGRAMMABLE DIGITAL
INPUT/OUTPUT CARD

The 5OM30 provides 16 d gital input and 16 dig ital
output I ines. The inputs accept data from switches,
contact closures, and digital devices capable of
supplying TTL output levels . The digital outputs provide
TTL I evel s t o ccntro I i nst ru menIs, re I ays, I nJ icalom atc-
The digbl outputs can be configured for open-collector
outputs by position i ng internal jumpers, TTL compatible
hand shake I i nes at the front-pane I cort nector aI I ow syn-
ch ro n i iat i on of data-transfet s.

Data Outputs - 16 open-col lector TTL (type 7406)
with 2 kia pullups to Internal + 5 V or user supplied
supply (15 V rnaxirnwn) . Logical '0' sink current
up to 40 rnA fo r output of !~ 0. 7 V.
DM Inputs Buffffs - 16 LSTTL Schnnill triggers
(type 74LS 14) .

50M40 PROGRAMMABLE RELAY

50M41 PROGRAMMABLE LOW-
LEVEL SCANNER CARD

The SOM41 provides ton pairs of guarded, normally
open relay contacts . Each differenCal pair of contacts is
accompanied by a third contact to switch the shield or
guard connection . The relays can be configured as two
groups of live individual relays with two commons, or as
one group of ten individual relays with one common- The
desired pattern is configured by internal jumpers . A tree
re lay can be i nc I uded i n the I of 10 cDrif i gurati on to
reduce capaci t i ve I oad i ng and potentWno ise pfob lems
when using more than one 5OM41 in a system- TTL
compatible signal I ines are provided for externally
controlling the 5CM41 . A+5ftsupplyandaground
Isolated ±1 5 Vdc power supply is available (15 mA
maximum load) at the card edge for applications
requiring external signal condiVoining circuitry .

Thermal~-<1 gV differential , < 2 gV dIffere ntia I
with tree relay-
SeriesResistaorce- 100 Unominal, Factory

i nsta I led 100 fl se ri es res 1 stors at e remova b I e .
Contact Resistance- Typi cally _<0, 3 12 .
Insertion Loss- Typ i cal I y 0. 1 dB at 30 kH z .
Maximum Scan Rate - ~! 200 cycles/s .
Maximum Applied Voltage (High, Low or

Guard

of Any Channel to Chassis) - 350 V (dc + peak ac)
Maximum Switched Voltage - 150 V (dc + peak ac)
(not to exceed VA rati rig) -
Maximum Carry Conent- 250 mA.
Maximum Switched Current- 10 mA
Maximum Switched VA - 0.15

SCANNER CARD
The 5OM40 provides 16 independent, normally open

relay contacts . The relay contacts can be Used as switch
closures to supply power to several external points from
one source, or scan several sources and Supply Various
inputs to a single measurement device .

The desired relay configuration is set by internal
jumpers. Three possible configurations include :
4 groups :

	

1 of 4 relays each
2 groups :

	

1 of 8 relays each
1 graup~

	

1 of 16 relays
The relay-scanning sequence, open and close

operat i ons, and tr i gger i ng events are programmed thfu
the Ml! 5010's GPIB interface- TTL compatible logic
signals an the front-panel connector are provided for
externally control I ing the 5OM40-Insertion

Loss - ty pi cal ly < 0. 3 dB to 1 MHz .
Poll Inand Release Time - 3 ms nom1 nal .
MaximumApplied Voltage - 40 V de pI us peak ac .

	

7Weone wide in te rfacing adaptershown

MaximumCarry
Current

- I A~

	

aitached to the 5OM41 low level scanner card.
Allows routing ofswitched signals and access to

Breakdown Voltage

	

100Vdc p I us peak ac,

	

+5Vand isolaled ± 15 Vsupplyfor external
Contact Resistance

	

0,15 !a nominal (e nd of I ife)

	

s~pal conditioning cirruitry.



5OM50 PROGRAMMABLE WORD

	

Typical 5OM70 applications include analog and

GENERATION AND ACQUISITION

	

digital signal processors, timing, triggering and protocol

CARD

	

generators, and keyboard and display emulators . The
,5OM70 is an ideal tool for evaluatIng a new component-

This 16K-byte digital inpulJoutput buffer can be

	

The digital 1/0 port can emulate switch closures to load
configured, under program control, as a single 16-bit

	

control or mode registers to sequence the component
inpuVouiput port or as two 8-bit input/output po~s. The

	

through various operations .
buffer can be segmented to allow rapid switching

	

Simple GPI13 control commands configuration and 1/0 .
betwee n b uffers re 11 ev 1 rig the cc ntro I lei of I oad i ng or

	

Byte-wide outputs are rnade with "DATA <num>` com-
dumping the butler between last steps .

	

mands . Inputs are rnade with "DATA? ' queries-
The 5OM50 is intended to be used as a digital , word

generator and/or as a digital-data acquisition buffer . For

	

DC 111aftage Sources Available an the CmW-
example, digital initialization sequences are often

	

+ 26 V and -26 V ± 9%, 100 mA maximum, + 8 V ± 5%,
required to place a unit under test into a known operating

	

600 mA maximurn + 5 V +5%, 1 .5 A maximum-mode . Different sequences including required control

	

Total Combined Power Limit : 7 .5 W.
and strobe I ines can be embedded in different memory
segments . Once the different patterns are loaded, the
controller can jump between required output sequences

	

MI 5010 ACCESSORIESwithout time-consuming reloading operations .
When driven by an external clock the 5OM50 can

	

Single-Width Interlacing Adapter
simulate state sequencing in a digital subsystem-

	

As a

	

Mates with any single function Gard to permit
word generator, it can be used with a D/A converter

	

customized interface wiring between cards of to external
(50M20) to function as a waveform generator .

	

Con-

	

system unde r test. T he adapte r acc om rn odates u p to f i ve
verse ly, 1 t Gan be used wi th an A/D converte - (50M10) to

	

screw-terminal blocks described below.
function as a waveform digitizer-

The 50M50 can transfer data on Its
two

channel s

	

Triple-Width Interlacing Adapter
simultaneously- TTL compatible handshake lines permit

	

Mates with up to three function cards in an MI 50 10 or
synchronization with the user's systern .

	

MX 5010 to perm it
I
ntMace wi ri n g amon g cards or t n

external system under test . The adapter includes two

Data Outputs- 8 or 16 LSTTL (type 74LS646) lines-

	

screw-terminal blocks described below-

Loqical 1" > 2 Vat 10 mA source current . Logical "0" :

	

Screw-Terminal Block
0,5 V at 20 mA sink current.

	

Mounts in Interfacing adapters to permit wiring
Data Inputs - 8 or 16 LSTTL (type 74LS646) lines-

	

changes without soldering (ten terminals per block) .
Alaximum fiata-11ranster Rate - 8-Bit Transfers :

	

Interlacing Cable
-200 kHz. 16-Bit Transfers . ~:l 20 kHz .

	

50-conductor flat ribbon cable with connector to mate
with front-panel edge connector of any Multifunction
Interface System function card . Other end of the 48-inch

5CM70 PROGRAMMABLE

	

cable terminates in bare tinned leads . (This cable is a
DEVELOPMENT CARD

	

standard accessory with function Cards-)
T he 60M70 provi ders the means of deve I op

I
n g a

	

Card Extender
unique circuit and inteqacing It to the GIP18 without the

	

Perni i is o pe rat
I
o n of a f u ncti o n card wh i le extended

need for designing the GPIB interface . With the 5OM70,

	

from the front of an MI 5010 or NIX 5010 .
the user call create a specialized function card to be used
In the MI 5010 System .

5OM70development card shown with 50-
conductor ribbon cable attacked. Ribbon cable is
supplied with each function card.

Function Card Access Shield
Durnmy fLJIICtiOn card of insulating material to protect

against possible electrical shock or damage in partially
f . I led M15010 or MX 5010-

The 5CM70 contains two 16-bit inerface-logic

	

Yhe extender card allows acress to allfu nction
registers (type 68621 PlAs) with a high level language

	

cards such as when debuggingprototype
interface into the MI 5010 GPII3 system . A 44 inch

	

circuitry on a .50M70 development card or
breadboard area with power supplies permits circu it

	

calibratingfunction card circuitry.
development .

liv .1 P-IKPA LIE 1 UU110
M
tnr~

An interface adapter oVanizes
the often complex interconnection
to the unit under test. Signals to
andfrom up to threefunction
car& and the unit under test can
be neatly combined.

MI 501111 Multifunction
Controller

	

$1,760Includes: Instruction manual
(070-3712-00) Instrumuflt
interfacing gui~e (070-5187-00):Reference guide (070-3882-00~ .MX 5010 Extender

	

$740l
Includes

,
Same as Ml 5010 .

50MI(I AID 0"verter Card

	

$895Ficludes- Interfacing cable(0 15 -0430-00); 1 n st ruction
manual (070-4495-00)~Reference guide .50M20 D/A Converter Card

	

$910lacludcs : Interfacing cable(015-0430-00); Instruction
man u a 1 (0 70-37 2 4-01Reference guide .50M30 Digitai 1/0 Card

	

$495Includes Interfadrig cable
(015-0430-00)' Instructionmanual (070-3722-04
Reference guide .50M40 Relay Scanner Card

	

$695Includes : Interlacing cable(015-0430-00): instructionmanual (070-3723-00) -lReference guide .5CM41 LM-Lavel Scanner
Card

	

$995Inclutim Intci-facing table
(015-0430-00~ Instruction4nanual (070-4~57-00) -.Reference guide .5OM50 Memo ry Card

	

$995Includes - Interfacibg cable
(015-0430-00), Instructionmanual (070-4555-00) -lReference goide .5OM70 CavelDpment Card

	

$40
Includes : Interfacing cable(015-0430-00) ' Instructionmanual (010-3725-uo) .Retere rice guide .

MI 5010 ACCESSORIESInterfacing Cable
Order 0 15-04 30-00

	

$45Single-Width InterlacingAdapter0 rde. r 0 15-0466-00

	

$240Tri$le-Width Interfacing
AdaplerOrde r 0 15-04 7 3-00

	

$265Screw-Tffirminal Block0 rd a r 131 -3083 -00

	

$10.25Card Extender
Order U67-1066-00

	

$255Function Card Access ShieldOrder 020-0836-00

	

$55
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INTERFACE TOOLS
L~~
MM7

S15010
Programmable Scanner/
Multplexer

* Command Buffer for
Controller-Free Operation

* Software configarable as.
I Group of 16 Channels
2 Groups of 8 Channels
4Groups of 4 Channels

* 350 MHz Bandwidth in
4-Channel Configuration

* External Handshake Lines
* Built-in Time-of-Day and

FG_P1 B1
I lEEE4U

ORUERING INFORMATION

Sl 5010 Programmable
Scanner

	

$2.350
Includes : Instructlon manual
(070-3721-00) : Instniment
interface guide-, Reference guide .

RECOMMENDED PROBES
P6056- 10 X Passive

	

$240
P6057 - 10 OX Pas give

	

$225
P62n2A -FET

	

$780
P6230 - Bias/Offset

	

$475

I

	

ng S15010 Complies With
IFFFSta ruLard 48R- VI9R 7, and
with '1'ektronix Stan&i rd Codes
and Formaft_

SI 5010 PROGRAMMABLE
SCANNER/MULTPLEXER

The S1 5010 Programmable Scanner switches and
routes up to 16 high-frequency input and/or output
signals . It maintains a clean 50-fl environment through
the use of 504-2 coaxial reed relays . The software-
corifigurable basic four-channel arrangement allows the
SI 5010 to be used for point-to-point switching (any
connector to any other con necto r), o r to be used i n a
wide variety of fan-in and/or lafi-out configurations .

The 515010 has a built- 1 n command huffer capable of
storing up to 300 GPIB system commands and executing
them in sequence . It is paced by the on-board tae-af-

I

	

day and pacing clock or by signals
I

	

frnrn the system under test . This
requires no interference from the
sys[am co ntro I ler, t h u s f ree

I
ng the

cc ntro I [or to d i rect acti v i tya I sewhe re i n th a system . TT L
compati b1c handsha~e I ifies are
provided for externally controlling
the SI 5010 .

. . .

	

. . . . . . . .
TM5003

SI 5010 shown switching inputs to an AM .502
differential comParator,

lowtion Low - 1 dB at 100 MHz .
Channel Delay Matching - Any G r0 uP 014 :50 ps
Any Group of 8:110 ps, Any Group of 16 . 310 ps .
ftd (Channoll Isolation - 40 dB at 100 MHz,
Charactaristic hiripodanee[Each Channell -

CHARACTERISTICS

	

50 Q. See VSWR specification .
RFConnectors- 2 0 B NC

	

Rise Time (Each Channel)- 1 ns .
connectors, 16 channels and four

	

Voltage Standing Wave Ratio (WWR) - Any 4
Gommons-

	

Channel Group : 11 .251 at 100 MHz, increasing to 1 .81
Control Input (Ext Trig)- TTL

	

at 350 MHz . Any Other Combination : 11 .5~ at 100 MHz-
compatible .

	

21 at 225 MHz .
Control Output Data Accepted

	

Insertion Less - 1 dB at 100 MHz .
Ifivady)-TTL compatible . Output

	

Channel DelayMatching - An y G ro u p of 4 : 50 ps
qoes high when relays have settled-

	

Any Group of 8 : 110 ps . Any Group of 16 : 310 ps .
ChannelConfiguration

	

Type of Relays -16 Form A, EAC 05Y2 I A140
(Software Selectable) - 1, 2, 3, or 4 g ro u p s of

	

BAB, or equivalent . 4 Form 'C', TO-5, Teledyne 712-6, or
4 channels . 2 groups of 8 channels . 1 group of 16

	

equivalent . Pull-in Time : 3 rus . Release Time : 3 rns .
channels-

	

Breakdown Vo I ta g e i 350 V (dr. + pea k ac) - Ser i es Pat h
Frequency Response - Any I Group of 41 dB at

	

Resistance (Lnd of Life): 0 .592
350 MHz, decreasing to 6 dB at 500 MHz or greater . Any

	

Peak Cwq Veltage- Unterm i nated: 40 V maxi in um .
1 Group of 8 : 3 dB at 175 MHz or greater . Any I Group of

	

500 To rm
I
nated : 12 .5 V rn ax i mu rn .

16 .3 dB at 80 MHz or greater .

	

Peak Contact Current- 0.25 A maximum .
Part (Channell Isolation - 40 dB at 100 MHz .

	

Peak Switching Voltages- Untermi nated : 15 V
Characteristic Impedance (Each Channel) - 50

	

rnax imu rn . 50 Q Term i in ated
'
3 .73 V maxi mum-

0 . See VSWR specification .

	

Peak SWtching Current - 0 . 01 A maximum .
Rise Time (Each Channel) - 1 ns .
VoNage Standing Wave Ratio (VSWR)- Any 4
Diannel Group : 125 :1 at 100 MHz, increasing to 1 .81
at 350 MHz . An y Othe r C omb i nat i on . 1 .5J at 100 MHz .
21 at 225 MHz .



CUSTOM PLUG-IN KITS

	

SINGLE COMPARTMENT WITH POWER

THE MISSING LINK
Test en g i n ee rs often requ i re c u sto rn i nte0aces s u ch as

spec
I
a I ized si grial o r tj m i n g gene rato rs . a Trip I iti ofs or

co n vefters, and si g na I To u lers to comp I etc a test systp To

Design engineers ffecluenty need to protot~ype a
component manufacturer's "suggested circuit" of inte-
grate an evaluation board when selecting a new
component . Educators need sturdy demonstration aids
and circuit construction tools for senior lab projects that
do riot tie up power supplies anct valuable bench space.
Instrument and equipment manufacturers in focused
applications require a platfuim that does not require the
development of new electrical and mechanical packages .
Th is is why the modular i risti urnents I ine i noludes custom
plug-in kits . The kits provide a mechanical package and
development boards that allow rapid construction and
wiring of circuits . The plug-! ns are compatible with both
TM 500 and I M 5000 mainframe power modules .

POWER WHERE IT'S NEEDED
Each 56-co n ductor Aot con necto r (ap to 6 i n a

TM 506A or TM 5006 mainframe) supplies a wide
assortmenli of do voltages and isolated ac voltages to
generate +5 V supplies, dual analog supplies, and other
specialized sources- In addition each mainframe slot has
a dedicated pair of series pass NPN and PNP power tran-
sistofs internal to the mainframe to simpI4 power supply
desi g n .

	

Approximate I y 10 Watts ca n be d i ss i pate d per
slot of a TM 500 mainframe (15 Wafts for a TM 5000
mainframe)- Specific. technical information an power
sources is available in power module mainframe

i nsfiruction manuals- See page 296 for i nformation .

SUPPLY BOARD
This kit includes parts and a pre-etched circuit board

layout for (1) a g(ound-referenced positive arid negative
supply, capable of 7 to 20 V at up to 400 mA, and (2) a
ground-reference supply, nominally 5 V . not adjustable .
with up to 1 amp current capability . The circuit board
includes the edge-connector interface and has about 30
square inches of 01 " gfA perforated board with plated
holes to[ circuit development.

Single and Dual compartment plug-in kits.

SINGLE COMPARTMENT WITH
DEVELOPMENT BOARD

This kit comes without the power supply components or
the pre-etched power supply urcui[

	

The board includes
the edge-connector interface and has about 35 square
inches of board developinerit area .

SINGLE COMPARTMENT WITHOUT BOARD
This kit r.ornes without a board [or applications where

custom circuit boards are fabricated .

DUAL COMPARTMENT WITH DEVELOPMENT
Assembled Single Compartment Kit shown on

	

BOARDS
Extender cable.

	

Ihis kit has two development boards (30 and 35 square
inches of development area) for applications requiiing

SIGNALS TO GO

	

additional power, circuit area, orfront panel space.

In addition to del iveii ng power to the plug-ins, each
56-cond u cto r s I ot ed g e-connecto r i no I u de s uncom rn

I
tte d

conductors to transfcr signals to and from other slots, or
to and from the rear panel of power module mainframes
(with Option 02) . A Rear Interface Data Book
(010-2088-04) describes the rear-interface system in
greater detail and lists rear interface signals for existing
instruments . An Extender Cable (067-0645-00) for the
5 6-co n ducto r edge co n necto r is ava i I a bI e t o extend th a
plug-in kit outside of the mainframe housing . A series of
construction notes provides direction for building custom
circuits .

	

Developmeni Board with Power Supply (shown
assembled) .

rLU (~T_Ily Al 13

CUSTOM PLUG-IN
KITS
Proven Machamral
Package
Variety of Configurations
Versatile Assortment of
Power Sources

*Access to Rear Interface
System for Customized
Multim-Instrument Systems

vExtender Cables for
Debugging

ORDERING INFOHMATION
SJ ng I a Cornp arunent with Power
Supply Board -
Order 040-0803-02

	

$135
Single Compartment with
uncommitted Board -
Order 040-0652-05

	

$135
Single Campartnisni Withotrt
Board -
0rd er040-0821 -03

	

$70
Doub I e Compartm on[witb Two
Boards -
0rd ar0404754-0 7

	

$2iD
Rear-4aterface Data Book -
Ordef070-2088-04

	

$22
Flexible Fxtender Cable -
0r de r067-0645 -02

	

$400
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AUXILIARYINSTRUMENTS & MAINFRAMES

TM 500017'M 500 Mainframes

FGAB1
I IEEE-400

'1We TM 50A31TM 5006 comply
with fEEESPzm(kirfl 488.7-1-987

Any of th e rna
I
nframes may be aporated with less th a n

a full complement of plug-in instruments installK you
d o n't have to have al I of th e corn partm ants occup ied

I
n

order to operate a TM 500 or TM 5000 systern . Use only
as much of the system as you need, add to it as your
n eed s c hange,

	

AbI ank front panel - I
I
ke cover (0 16-0 195-

03) a r to ol box (016-0362 -02)
1
s a va

I
la b I a to c r)vp. rfli I I

empty $lots .

Banchtop
The seven b enc h to p ma i n f rames are th e TM 501 A,

TM 502A, TM 503A, TM 504, TM 506A, TM 5003 and
TM 5006 . The TM 502A and TM 5001 are the most
compact of the mu Itip I

a
i nstrumen t u n

I
ts . The TM 504,

TM 506A, and TM 5006 each
I
nc: I ude a h i ph-power

compartment at the right-hand side to supply higher
-,ant levels to insImments that

	

rovide hi
hot

At

	

performance or higher output levels, such as the PS
rid PS 5010 Power S u pp I i as- The TM 506A

TM 5003, and TM 5006 incorporate a quiet fan tor
opti in um cu a I

I
n g . AlI operate fro rn 110 o r 220 V ac .

Portability
All benchtop models have carry handles and optional

MAINFRAMES, ACCESSORIES, AND

	

protective covers for portable applications- The TIM 515

AUXILIARY INSTRUMENTS

	

Traveler Mainframe, however, was designed for superior,
mu Iti-

I
nstrum a nt po rtab

I
I i ty . It

	

i s extreme ly mo i stu re a n d
TM 500 POWER MODULE MAINFRAMES

	

dust resistant and is designed to withstand the rigors of

The TM 500 power modules (mainframes) are. the

	

transport. Once at a destination . its rear cover is popped
hea rt of th a modu lar

I
nstrumant arc h itectu re - Das i g ned

	

off to access th a p ower co rd an d p ower switch and al I ow

for maximizing benchtup, portable, and rackmount

	

airflow for the built-In fan . Removing the front cover
testing, these mainfrannes along with your choice of over

	

exposes u p t i) f
I
ve TM 500 p I u g -

I
n

I
nstruments to reveal

50 plug-iris from Tektronix, can be used to configure

	

an operational electronics lab traveling as a suricase . The
TM 515 also comes with a locking bar for plug-inhundreds of multifunction or application specific

	

security.packages,

PLUG-IN COMPATIBILITY

	

Rackmount

The TM 500 plug-in instruments operate in any of

	

The RTM 506, TM 506A Option 10, and the TM 5006

nine mainframes that accept instruments in combinations

	

Option 10 rackmou nt mai nf rames each fwtu ras sl i de
assemblies and handles, plus a higher-power fan to

of up to six single-wide plug-ins,

	

One single-wide plug-

	

accommodate t he h I g h
a r am bi e nt tem pe ratu re s often

i n
I
nstrum a nt ca i i be accommod ated by the TM 501 A, o r

	

toond
I
n aric I used i acks and conso I as .

up to six instruments can be accommodated in the
TM 500 berich -to p (TM 506A) and rac krno u tit nna i n-

	

Rear Interface Capability
frames (RTM 506) . Two, three, and four-wide main-

	

Most TM 500 plug-in modules contain a duplication of
frames are also available as well as a five-wide Traveler

	

the front-parial input and output connections in the back,
mainframe which provides for applications that require

	

These interface I ines are built into the rear-edge circuit
instrument portability .

	

card connector of each plug-in . Some plug-in modules
The TM 5000 mainframes extend the convenience of

	

also have add iti o nai s i g nal or cont r o I I i nes th at at a
the TM 500 co nee pt i nto the prog ramm a b le

I
nstrume nt/

	

present only at the back of the. instrument .

	

In either case,
I E EE Standard 488 are na . T her TM 5003 accepts u p to

	

diffe ren t mod u I es may be i n to rco n nected by the use f to
three instruments at one lim the TM 5006 accepts up to

	

reducu f ro n t- panel c I u [to r or to pe rform fu net 1 o n s riot
s

I
x

I
nstrumants at u ii e tia ie . These two TM 5000

	

otherwise available .

	

For example, the trigger output of a
mainframes were designed specifically for use with the

	

signal source can be interconnected to the rear input of a
Tekt ro n i x TM 5,000 11 ne of prugrammabI a, I E E E-488

	

counter fa r
I
n sla nt fre q uc ncy c h ec ks at the touch ofa

compat
I
b le test a nd measurement

I
nstru rn ants, b ut a I I of

	

front-panel switch .

	

Or, a digital multinilater and power
the TM 500 manual pl ug-i n instruments wi I I also operate

	

suppI y may he
I
Momon nected to s peed up preci se vo I tag e

i n these same rnai n [tames a] I ow
I
ng man u a I an d

	

setups without any need to move test leads . Any module
p rogrammab le 1 nstru rn ants to b

a
rn ou nted t o g et h or i n

	

caii be internally connected through the mainframe and
adjacent slots .

	

a I sa can be extema I ly
I
nteraced o u t t h a reat panel .
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MAINFRAME (ALL)
CHARACTERISTICS
POWER REQUIREMENTS
Line Valfage Ranges- 100, 110, 120, 200, 220, and
240 Vac (not to exceed 250 Vac on 240 Vac range) ;
selectable via internal jumber or rear panel .
Line Frequency Range - See chart
Power Consia;Wtlen - See chart for max- V . A .
(Actual power consumption depends or) plug-in selection
and operating modes) .

ENVIRONMENTAL
Teniperaty,re Range - Opef at i n

g,
01C to +500C .

Nonaperating . -550C to +75 0C .

TM 5006

mr=

POWER MODULE
" Six Compartment Mainframe
" High Power Compartment
" Switching dc Power Supply
" Forced Air Cooling
" Rear Panel Interface
Connections with
Option 02

-P Rackmounting Capability
with Option 10

" IEEE 488.1-1987
Compatibility

" UL 1?44 Listed

GPIB
IEEE-4118

Altifude Range- Operating : Sea level to 4,500 m
(15,000 ft) . Nonoperating : Sea level to 15,200 rn (50,000
ft) .TM 5W6

	

TM 506A
The ma 1 nframes can be 1nle rfaced i n a va r iety u I ways .

	

The TM 5006 rn a 1 nframe can accept and provi de power
A user can solder together the appropriate conrector pins

	

for up to six single-width TM 500 and/or TM 5000 plug-

	

POWER MODULE
on a standard rn a 1 rif rame, o r can o rder t he mai nf rame w i t h

	

ins- The right hand compartment is a high-power

	

0 Six Compartment Mainframe
Option 02 . Option 02 provides square-pin connectors at

	

cornpartme nt . T h e nia i nf rame leatu Ies a sw i tc h i ng d c

	

o High Power Compartment
th e reaf i n1prface beimcin th e m a i nframe and the p I u g - in

	

power supq ly . Al I dc voItage s are e I ectro n i cal, ly

	

a Forced Air Cooling
instruments, plus a multi-pin connector and one or more

	

regu I ated . Forced-ai r cc a I i n g i s stand ard .

	

* Interface Connection an Rear
BNC connectors mounted on the fear panel of the

	

A vailable options - 0 pt i an 02 Rear I nteace, Opti on 10

	

Panel Via Option 02
mainframe . To allow as much flexibility as possible, these

	

Rackmount, Option 12 Combination of Options 02 and
connecturs are no[ pre-wired . A wire kit consisting of

	

10 .

	

RTM 506
specially prepared jumper wires and coax cables and pins

	

Cab1net to - rackmou n t corivers i o n k i t, equ i pped wi th
is provided with the option . Then, interfacing between

	

sl ide out assemb le, req u i red to co rivert a TM 5006 to

	

POWER MODULE

instruments within a mainframe and with external devices

	

v Six Compartment Mainframe
rackmount capability . Order 040-0962-00 .

	

o Designed for a Standard 19
is simply a matter of connecting the appropriate terminals

	

Rackrnount-to-cab i ri et convefs i o n k it, eq u i p ped to

	

inch Racktogether .

	

convert a TM 5006 w ith rackmou nt cc nfi gu rat i o n to
The TM 515 Traveler Mainframe is available with the

	

0 High Power Compartment

Option 05 interface which includes everything in the

	

cabinet style. Order 040-0983-00-

	

@ Forced Air Cooling

Option 02 except the rear panel multi-pin connector, the

	

TM 506A

	

s Interface Connections an

mat i n g cab I e can necto r, an d t he BNG conflecto r.

	

The TM 506A mainframe accepts up to six different

	

Rear Panel Via Option L72

Economy

	

TM 500 plug-ins, providing a complete test station with

TM 500 all a TM 5000 ma i ntra rn es rep resenta most

	

one power cord . Like most TM 500 ruairiftafnes . the TM

economical approach in test and measurement instru-

	

505A is available with the Option 02 which allows reaf

mentation .

	

Relatively fixed packaqing costs for frames,

	

1 ntertaci ng of different modules, reduci ng front panel

covers, pr 1 rnary power ci rouits, u n re g u I ated

	

seconda ry

	

clutter .

power circuits and other items are a significant portion of

	

Available options : Option 02 Rear I nterface,

the cost of a typical instrument, Since these fixed costs

	

Al - A5 power cords .

associated with packaging are shared by many functional

	

Cabi net-to - rac kmou nt convers i on R it, eq u i p p ed w i th

i n st ru me nts 1 n th e TM 5000/TM 500 1 i ne s, t he cost- per-

	

s I i de out assemb le, req u i red to co n ve rt a TM 506A to

function may be lower than comparable., one- of

	

rackmoun t capa b i 11 ty . Of der 040-0982 - 00 ~

	

*Yhe TM5006 complies with IEEE
two-function monolitic instruments . Because of

	

Rackmount-to-cabinet conversion kit, equipped to

	

Standard 488.1-1987

its modu lar i ty, ex pandab i I ity, an ct versati I i ty, the

	

convef t a TM 5006 with rackmount configuration to

modular concept represented by TM 5000/TM

	

cabinet style . Order 040-0983-00-

500 may provide the lowest cost-pei-tesV

	

CHARACTERISTICS
measurement when you are considering multi-

	

Dimensions

	

TM 5006

	

TM 5003

	

TM 515

	

TM 506

	

RTM 506

	

TM 504

	

TM 503A

	

TIM 502A

	

TM 501A
function usage .

	

Width

	

mm

	

in

	

mm

	

in

	

mm

	

in

	

mm

	

In

	

mm

	

In

	

mm

	

In

	

mm

	

in

	

mm

	

in

	

mm

	

in
The abi I ity 10 upgrade to a higher-

	

445

	

17.5

	

230

	

9

	

381

	

15

	

483

	

19

	

305

	

12

	

305

	

12

	

214

	

8A

	

145

	

5.7

	

96.1

	

3.87
performance system without replacing the entire

	

H'ight

	

194 7.6

	

194

	

7.6

	

173

	

6.8

	

133

	

5.3

	

152

	

6

	

'168

	

6

	

140

	

5-6

	

140

	

5.5

	

156

	

6.25
investment is made possible by the compatib[l-

	

Depth

	

488

	

19.2

	

488

	

19.2

	

508

	

20

	

480

	

18,9

	

508

	

20

	

508

	

20

	

452

	

17.8 407

	

16.6

	

416

	

166
ity between the TM 500 and TM 5000 lines .

	

Weight --	Jig

	

11 ;

	

kg

	

lb

	

kg

	

Ib

	

Irg

	

Ilb

	

kg

	

Ib

	

kg

	

Ib

	

kg

	

Ih

	

kq

	

In

	

kg

	

Ib
Reduced cab I i n g costs made poss i b I e by th e

	

Ket

	

14.5

	

32

	

8.6

	

19

	

10.2

	

22.5

	

14.4

	

32

	

8A

	

18.5

	

8.4

	

18.5

	

4.7

	

10.3

	

4.0

	

8.75

	

239

	

5-4-	11

	

- C

	

7 AK

	

I a 1J

	

a ?c

	

I A 79Z

	

r ') .3

	

11 A- int-4- Pni

	

nhilifti tha rM

	

Hiramant far

	

5hipping

	

4V.J

	

14V

	

1 C.

	

ru.a

	

1010

	

ov

	

C1

	

V

	

I

	

Q
F 1 4

fewer GPIB Cables fur all equal number of

	

Lipe
Frequencyl-liz	48to66

	

48 to 66

	

481o66

	

-

	

48 to 66	48 to 400

	

48 to 400

	

48 to 440
i nstru rn ents 1 n th e TM 5000 1 i ne ; and the

	

pewef
reduced space requirements for a measurement

	

consumption

	

.650VA

	

~300VA

	

~24DVA

	

320VA

	

-320VA

	

420VA

	

-120VA

	

~120VA

	

020VA
syslem a I I co ntri b ute to u a p rece d e nted

	

VA maximum
economy for test and

	

measurernent .

	

(Actual p ower co nsum ptio n depe n ds o n p Itr g- i n se lecti on a rid ope rating mod es)
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AUXILIARYINSTRUMENTS & MAINFRAMES
M1
I=
TM 515
TRAVELER POWER MODULE
aFive Compartment Portable
Mainframe

o Forced Air Cooling
a Interface Connections on
Rear Panel Vt.? Option 05

0 Lino Frequency to 400 Hz
With option 06

TM 5003

	

rGP1# *I IEEE-48a

POWER MODULE
Three Compartment
Mainframe

- Switching dc Power Supply
a Forced-Air Cooling
@ Interface Connections an
Rear Panel Via Option 92

a IEEE Standard 488
Compatibility

a UL 1244 Listed

TM 503A
POWER MODULE

" Three Compartment
Mainframe

" Interface Connections an
Rear Panel Via Option 02

TM 504
POWER MODULE

" Four Compartment
Mainframe

" High Power Compartment
" Interface Connections on
Rear Panel with Option 02

TM 502A
POWER MODULE

" Two Compartment
Mainframe

" Internal Interface
Connections Only

TM 501A
POWER MODULE

" Single Compartment
Mainframe

" Three Rear InterfaceBNCs
only

*7h e TM 5003 Power Module
complia with IEEE Standajd
488.1-1987
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RTM 505

	

TM 504
The RTM 506 is a 5 112 inch height fackmDual.

	

The TM 504 mainframe accepts up to four single width
mainframe compatible with TM bOO plug-ins . It adds

	

TM 500 pl ug-i ns . Each TM 504 comes equi pped wi Ili
front panel handles and rackmount rails for built-in, con-

	

front panel ~witch, till bail, and a handle . An optional
fi g urab I e test slat i oris .

	

ca r ryi ng case
I
s ava i labI e to p rotect the TM 504 dd ri rig

Available options-, Option 02 Rear Interface.

	

transportation-

TM 515 TRAVELER POWER MODULE

	

Available options~. Option 02 Rear Interface .

T h e TM 515 Trave ler Ma 1 nf rame accepts up to f
I
ve

	

TM 502A
single width TM 500 plug-ins and is specially designed

	

The TM 502A accepts up to two sing le width TM 500
to pf otect th e rn du ri In g tra nspo rtat

I
o n to an d f rum th e

	

plug-ins . This lightweight, porilable . benchtop mainframe
work site . Included with this rugged mainframe are pop-

	

Includes a tilt bail handie and rear panel power entry,
off fro nt and back co ve rs that pro tect Ih a i nsir ume nits a n d

	

switch, and I ine selector assembly . An optional Tool box
al so sto re awassor

I
e s .

	

The Traveler Ma 1 nframe w I I I s I
I
de

	

plug-in

	

(Option 13) is available as Is an option which
easily under an airline seat when traveling and comes

	

deletes the bai 1/haindle (Option 11) .
equipped with a heavy duty handle and till bail . A

	

Available options:

	

Option 11 Del etes Hai I/Hand le,
locking bar provides plug-in security.

	

Option 13 Includes Toolbox plug-in (016-0362-02),
A vailable options.- Option 05 Rear Interface-,

	

Al - AS Power Cords .
Option 06 - 48 to 400 Hz Fan .

TM 501A
TM 5003

	

The TM 501A is designed for use with one single
The TM 5003 Can accept and provide power for up to

	

width TM 500 plug-in . TM 500 Series instruments are
three single-wide TM 500 and/or TM 5000 plug-ins . It

	

interchangeable in seconds, so you can use one type
features a switching dc power supply .

	

All dc voltages are

	

plug-in instrument for one test, then use another for a
electronically regulated . Forced-air cooling is standard .

	

completely different application .
A vailable options.- 0 pt

I
on 02 Rear I riterface,

	

Available options., Al - AS Powe r Go rd s
Al - A5 power cards-

TM 503A

The TM 503A accepts up to three, single width TM
500 plug-i ns . This lightweight, portable, benchtop
mainframe includes a tilt ball handle and rear panel
power entry, switch, and line selector assembly- An
optional Toollbox plug-in (Option 13) is available as is
an option which deletes the bail/handle (Option 11) .

AvailJble options-. Option 02 Rear Interface,
Option 11 Deletes Hai 1/hand le .
Option 13 Includes Toolbox plug-in (016-0362-02) .

ORDERING INFORMATION

TM 5006 Power Module

	

$995

	

TM 5003 POWCr Module Mainframe

	

$375
Malpframe Includes : Instruction

	

Includes
'
Instrui,,flun manual (070-2955-00) .

manual (070-2950-00)

	

Opt, 02 - Rear Interface.

	

+$100
Opt. 02 - Rear interface-

	

*$190

	

At-A5 Powe r CcA Opti ons.

	

NCOpt
. 10 - Rackmo u nt .

	

+S10O
Includes high-power fan .

	

IM 503A Flower Module Mainframe

	

$395
Opt, 12 - Combination

	

Includes
'
Instruction mauual ~070-6568-00) .

Opt. 02 and Opt- I a

	

+$290

	

Opt. 02 - Rear Into rface .

	

+$75
At 45 Power Cord 0 ptions

	

NC

	

Opt. 11 - Deletes Bail/Handle .

	

_$10
Opt. 13 - Includes Plug-in Tnolbox .

	

+$75
TM 505A Powe r Mod ule Mai nfrarne

	

$695

	

At -AS Pnwer Cord Oplions

	

NC
lriulude~i- Instruction manual (070-6929-00) .
Opt, 02 - Rear I nterfue .

	

+$150

	

TM 504 Power Module Mainframe

	

Tir $495
Opt.10-Rackmount . Includes high-power fan-

	

+$100

	

Includes : Instruction manual (070-1716-01)-
Opt~ 12 - Com b inati o1i Opt . 02 and 0 pt . 10 .

	

4256

	

Opt. 02 -Rear Interface .

	

+$120
All -A5 P owef C ord 0 pti ons

	

NC
TM 502A Pnwer Module Mainfram8

	

$295
RTM 506 RaQkmount Power Module Mainframe

	

$995

	

Includes : Instruction manual (070-6502-00)
Includes : Instruction manual (070-1786-02)

	

Opt. 11 - Deletes Bail/Handle .

	

_$1O
Opt. 02 - Roar interface-

	

+$180

	

Opt. 13 - Includes Plug-in Toulbox .

	

+$75
A1-A5 Power Cord Options

	

NC
TINI 515 Power Module Mainframe

	

Tr $895
Includes

'
Instruction manual (070-2020-02),

	

TM 501A Powe r Mod u la Ma
I
n1ra ma

	

$525
Opt 95 - Rear Inteace .

	

+$90

	

1 n c I u d es : I nstru oti on ma n ual (070-7613-00) .
Opt . 06 - 48 to 440 Hz ran.

	

+$170

	

Al -AS Power C ofd Optic ns

	

me
Al-AS Power Ccrd Options

	

INIC

	

'V Product available within 24 hour5 through Tuk Direct
Call 1 - 800-426 -2 2 UO .

To order . call your local Tektronix Sales Office . or call Tek's National Marketing Center .
Tall free : 1-800-428-2200, Ext . 99 .



AUXILARY INSTRUMENTS
ACCESSORIES AND FLEXIBLE PLUG-
IN EXTENDER CABLES

Designed to couple a TM bOO Or TM 5000 Plug-in with
the maintrame reaf interface or GPIB board connections
o uts ide the mai ntra rn e f o r cal i b rali o n and/o r C ustome r
Plug-in design-

Standard Extender Cable (shown) 067-0645-02 .
GP113 Extender Cable 067-0996-00 .

POWER SUPPLY
The Battery Power

~j

	

Supply is designed for
kise when suitable ac I !fie
power is unavailable-
Operating time is
dependent on the

I

nLJMUeF and iype ol
plug-ins being powered
and their operating

[Tiode .
The foliowing table shows estimated operating

time for a full mainframe in a typical situation .
TM 501A

	

5.0 hours
TM 502A

	

2.5 hours
TM 503A

	

1 .7 hours

TM 504

	

1 .3 hours
I M 506A

	

0.9 hours
TIM 515

	

1 hour

1105 BATTERY

TM 500 CARRYING CASE
These luggage-type carrying cases available for the

TM 503A, TM 504, and TM51 5 are molded of h igh-

strength glass-epoxy . They are 610 rnm long : 216 mni
thick ; 445 nim high, (24 in . long by 8 .5 in . thick by 17 .5
in . high) and weighs - 14 pounds empty-
TM 503A and TIM 504 - 016-0565-01

TM 515 - 016-0643-00,

AUXILIARY IN~;IRUMP,Xl,~ & IVIAIIVPxluviP,,,)

molloillil, RAIN COVERS
These soft,

weather-proof
vinyl-coated Rain
Covers come in
sizes for TM 503A,
TM 504, and the
TM 5000 nionolitic
packaqes (016-
0621-00)-

PROTECTIVE FRONT COVER
A snap-on front cover, molded of high-impact plastic,I

s avai lab le to r the TIM 502A, TM 503A TM 5G4, and
TIM 506A ma i nf fa Tres .

TIM 506

	

200-1728-00 TM502A 200-257640
TM503A 200-3554-00 TM5003 200-3252-00

MAINFRAME PLUG-IN RETAINERS
A mainframe Retainer Bar Kit is available for the TIM

504 or RTM 506 to secu re p I u g -j ns ~ each has a sepa rate
kit, 020-0548-00 and 020-0549 00 respectively . Initial

installation
requires
, eplacement of an
existing bottom
member of the
ma i nf rame w Ith a
now part supplied

INA

	

in the kit- Thus
providing a
mechanismfor
securing the plug-

ris, The TIM 515 comes standard with the retainer bar-
The TIM 506A, TIM 5003, and TM 5006 use Retainer Clips
(354-1085-01),

ACCESSORY POUCH
Made for carf yi n g, p robes, cab I es, u r othe r accessof i es,

this soft vinyl pouch snaps on to the carying handle of
any TM 5000 / TM 500 ma i nt rame or Tek(ro n i x
osci I I osco pe, o r the stra ps can be snap ped togeth er to
form a carrying handle, Dimensions are approximately
91/4 in, long X 53/4 in- wide X 2 in . high, 016-0351-00 .

LAB INSTRUMENTS CARTS
T he Lab I nstrume nt C a rts accept al I TM 5000/TM 500

mainframes that are up to tour plug-ins wide, or an
osc i I I oscope - See page 399 to r additi o nal

I
nf ofmat 1 o n .

BLANK PLUG-IN PANEL
When operatinq TM 5M/TM 5000 instruments with

less than the ful I complement of plug-ins, the blank plug-
in panel can be. used to cBver unused compartments
(016-0195-03) .

PLUG-IN TOOLBOX
The pl ug-i n toollbox provides space with i n your TM

mainframe for staring probes, cables, ' tees", accesso-
ries, and small tools . Inside dirirensions~ 250 mm long X
51 mm wide X 106 mm high ( 9-7/8 X 2 X 4-114 inches)~

REAR INTERFACE DATA BOOK
The Rear Interface Data Book provides diagrams and

related interface information for most of the TM 5000/
TM 500 P I L1 g - i nS (0 70-2088-04) .

Protective Front Cover

Plu&ln ToDibox

Milo

=7

ORUERING INFORMATION
Extentler Cable -
for TIM 500

	

TIVI 5000
ma i nfra mes 0rdeT 067-06-45-02

	

$400
GPIB Extender Cable -
for TIM 5000 ma i ntrames .
order 067-N96-00

	

$160
1105 Battery Pack
Opt . 91 - 230 V Operation .

	

+$2,590
Front- Panel Cover-
JIVI 502A) Order 200-3576-00
JM 503A) Order 200-3554-00

	

$26
JM 504) 0rder 200-17 27-00

	

$211
(TM 505) 0rdec 200-1728-00

	

$21
JIM 5003) Order 200-3252-00

	

$11.25
Mainlrerne Retainer Bar Kit -
(TM 504~ Order 020-0548-00

	

$55
(RTM 506~ Order 020-0541~-00

	

$60
JIM 506A I TM 5003/TM 5006)
Retainer Clips -
Order 343-1085-01

	

$2.00
Accesiory Pauch -
Order 016-0351-00

	

$32
K213 Lab Insirument Cart -	$660
Opi, 05 - Delete Power Strip .

	

NG
Opt. 10 - 7854 keyboard drawer

	

+$195
Opt 12 - 5000/7000 Series
plug-in storage Qalbinet

	

+140
Option 22 -
Combines Opt- 10 and 12

	

$295
Addif le nat Lower She If -
Ordef 436-0132-01 .

	

$70
salutf Belt - to secure
oscilloscopes or
TM 500VTM 500 to top tray
or lower 081v6s (not needed for
Series or 7000 Series on Top Tray)-
Order 346-0136-01-

	

$39
Blank Plug-in Panel .
Order 016-0195-03.

	

$35
Plug-in Toolbox.
Order 016-0362-02 .

	

$80
GPIB Interconnecting Cablos-
(0-5)- Order 012-1015-00

	

$85

9

(2m~- Order 012 -0530-01

	

$105
2m) Dou b I e Shielded -
rder 012-0630-03

	

$110
Rear I nlarla to Dala Book -
~70-2088-04 .

	

$22
Confactwur local sales
representative.
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OSCILLOSCOPE CALIBRATIONINSTRUMENTS

1~rnM~
CG 5010
CG 5011
" Vertical Gain
" Horizontal Timing and Gain
" Vertical filandwidthlFulse
Response Characteristics

" Pmbe Accuracy and
Compensation

" Current-Probe Accuracy
" Calibrator-Output Accuracy
" Next-Cal-Date Tracking

OSCILLOSCOPE CALIBRATION

	

I h a TG 501 A Time Mark Generato r pfov! des I
I
we

INSTRUMENTS

	

marks frorp 5 s to 1 ns, plus a variable timing output
which allows you to fead the scope's percentage timing

PRODUCT SUMMARY

	

error difectly on a digital display .
The TM 50001TM 500 line of modular Scope Calibra-

	

The PG 506A Ca 11 brat 1 o n Gen e rato r p rovi d es dea n,
fast-rise square waves and cal

I
brated-amp I itude squaretion instruments provides the solution to al I of your

	

waves fo r check ~n g osc 111 osc o pe transi eat res p onse a ndscope calibration needs .

	

for setting the vertical-amplifier gain of the oscilloscopeThe CG 5010/CG 5011 fully programmable calibration
generators can be used in a computerized system for

	

respectively . Like the TG 501A, the PG 906A has a
calibration and verification of all major oscilloscope

	

variable rnode of operation which allows you to read the
parameters . The CG 5010 is designed pri nin ly for

	

oscilloscope's calibration error directly In percent from its
ana I o g osci I I o sco p e eat ib rat 1 o n, however, It can a i so be,

	

digifial display .
used fo r d i g

I
tal osc i I I oscope cali brati on an d ver ificat i o n

	

The, SG 503 and SG 504 generators provide leveled
u p to 500 MHz~

	

The CG 50111 s J es ig ned to cove F both

	

sire waves fo r ba n d wi dth checks an d tr 1ggef 1 ng pe rfofm -
analog and digital requirements up to 2 GHz . Both are

	

ance checks . The range of the SG 503 is 250 kHz to
ideally suited for environments where multiple scopes are

	

250 MHz, while the range for the SG 5G4 is from 245 to
ma i nta i ned, an d bot h are comp I e rn ented by a complele

	

1050 MHz-

set of manual calibration products-

	

The SG 502 Oscillator is per-fect for calibration
applications w, eire veri I icau on ol low-Irequency rol ol I in
ac modes and performance measurement of low-
freq u ency-f eject tr

I
gger

I
n g modes

I
s req u i red .

CG 5010/CG 5011
The Te kif o n

I
x 0G 501 O/CG 5011 P rogram rnab le

Osci I luscope Calibration Generators can be used as a part
of a computerized system for the calibration and

A~

	

verification of major oscilloscope parameters .
The C6 5010108 5011 are three-widp TM5000

compatible plugins which feature a wide range of
functions, all prograninnable by coutruller via the GIP18 or
f rom th e front pa ne 1 .

	

A 'Lea r n" mode a I I ows an y
manually set function or range to be acquired by a
controller. Subsequent use of the resulting program
requi res a minimunn of operator ski I I and makes data
logging an automatic operation .

In add iti on to the, GG 501 KG 5011 Ca I ibration

	

A CG 501 0/CG 5011 computer-lomd test and
Generators, TM 500 offers a complete set of manual

	

calibration system can provide step by step instructions
calibration instruments that can be configured into a

	

to the ope rato r a nd a rch i veab I e docu mentati o n,
portable test set for in-field oscilloscope service and

	

s
I
ga

I
f icaritl y red tic i a g th P, sk

I
I I level and/o r 1i me. req u i red

calibration . These TM 500 Oscilloscope Calibrailion

	

for scope maintenance .
instruments offer the widest range of standard amplitude

	

The CG 501O/CG 5011 can be used i n co a j u nct
I
o n

square waves, fastest risetimes, lowest aberrations,

	

w
I
th the opti o nal Comparat or Head to cal

I
b rate b u i I t- i n

fastest ti Frip mair ks and widest frequency range of leveled

	

oscilloscope calibrators- Both the oscilloscope calibrator
sine waves avai lab le in one package.

	

and the CG 5010/0 G 5011 s! g na I s are app I led to the
Comparator Head and simultaneously displayed on the
scope's CRT. The GG 5010/CG 5011 signals are then

OSCILLOSCOPE CALIBRATION INSTRUMENT SELECTION GUIDE

	

varied to obtain congruent displays . Errors are automati-. ... . .. . . .. . . .. . .. . .. . . .. . . . .. . ...

	

caI Iy d
I
sp I ayed on t he reado ut .

Instrument

	

Primary

	

Secondary

	

The Remote Variable option, the Units/Div, Variable-
Functions

	

Functiona

	

Fixed button, the Continue push-button, and the VAR
CG 5010 / CG 5011

	

A-Dlitudc Calibration

	

Testing risotime and tran5iQnt

	

allow remote operation of the system .
Programmable Calihr~L.- ;,-r-~ (GG 51;10)

	

MSPOW. 3ttenL13t0r

	

The CG 5010/CG 5011 is designed to greatly reduce
Generator

	

Timo Baso Calibration

	

COMpensation, oscilloscope

	

your mai n te n ance c o sts . Bj i It i n se I f test routi nes and
(CG 5011)

	

mn-linearity

	

hardware check the operation of a I I major ci rcu its each
PG 506A Calibration Generaloi

	

Amplitude Calibialion

	

Testing riselime and liansient

	

time power is turned on,response : aftenuator compeRsatlo
IG 5fl1A finip. Mark Gemralur

	

Tune Base, Calibrafim

	

lesilig osmiloscupc imiliudlity-
SG502 Signal Generator

	

LF Response & Triggering

	

Low dist0ion leveled signal source
~,G 50~ Siqnal Gfmc!rwrir

	

R~ndMdth DI ~-,A - inn

	

General leveled RF wi- 81 sciurce.,
SG 504 Sigrbal Generator

	

Bafldwidth Calibration

	

Gonora I I cvQI Qd RF 5i gria I so ufco with
freQUenCY WdUlafiOrl MP2bi%
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CHARACTERISTICS
VOLTAGE (AMPLITUDE MODE)
The standard voltage is used to calibrate vertical display
accuracy .
Range - 40 ftV to 200 V 1 MU load, 40 ~U to 5 V 50 0
1oad (1 -2-5 steps wi t h mu Iti p I ier) .
Multiplims - 1, 2 .

	

3. 4, 5, 6,

	

8, o r 10
Polarity - Pus i t iva f r DITI gro und.
Aborlirations - Less th an ±15% of AmpI itude ± 10 mV .
Accuracy-±0.25% ±1 pV-
Frequency - 40 mV to 80 mV: 10 Hz to 10 kHz . 100 mV
to 10 V

'

	

+dc or - dc, 10 Hz to 100 kHz, 12 V to 200 V:
+ dc or - dc, 10 Hz to 10 kHz-
Variable Rome -± 9-9.%
CURRENT (AMPLITUDE MODE)
I he standard cu r rarit i s used to ca I i hrate current probes.
Range - 1 niA to 100 mA (1 -2-5 sequenc e) .
Multipliers - 1, 2, 3, 4, 5, 6, 8, or 10 .
Abortations - Less 5% of per i od and I ess than ± 15%
±100 pA of Am p I

I
tute -

Accuracy- ±0.25% + 2 pA .
Frequency- Dc a r 10 Hz to 1 MHz (decade steps)
Droop- ~1% p-p .

variable Ran" - + 9~9%

LOW EDGE (AMPLITUDE)
The Low Distortion Pulse obtained in this mode is used
to test oscilloscope input amplifier and aftenuator
compensation-
Range- 20 rnV to 1 V p-p (50 911 oad ain Iy) (11 -2-5
steps w1 t h mu Iti p I iers) .

Multipliers- 1 . 2, 3, 4, 5, 6, 8, or 10 .
Aberrations -±2% of square wave AmpI i tude
Accuracy -±3%.
Polarity- Posi tiva or negat ive Iransiti ons. to grou Ind
RisetialwFallfime-<1 .3 ns.

Long Term Flatnow- +0-5% after first 10 ns~
Frequency- 10 Hz to 1 MHz (decade steps) .

VariableAmplitude Range - '!± 9. 9% from nom
I
nal .

HIGH EDGE (AMPLITUDE MODE)
The Low Distortion Pulse obtained in this mode is used

to test osc
I
I Ioscope i nput am p I i f i er and attenuator

compensation .
Range - 1 .2 Vto 100 V p-p 1 %2 1oad (1 -2-5 steps
with multiphers)_
Multipliers - 1, 2, 3, 4, 5, 6, 8, or 10.
Polarity- Positive transition only (negative voltage
rising to ground) .
Risetime - <1 00 nS
Aberrations-±20/a of sq uair a wave ampI i tu do
Long Term Flatiron- +0.5% after f

I
r st 500 ns .

Frequency - 10 Hz to 100 kHz (decade steps) -
Variable Amplitude Range->+9.9% frnm nom i InaI
MARKERS (TIMING MODE)
The markers obtained in this mode are used to calibrate
osc i I I ascopa t i rne bases .

OSCILLOSCOPE CALIBRATION INS7RUMENTSM
9~

Range - 10 ns to 5 s (GG 5010 on ly): 0-5 nsto 5s

(GG5011 onIy) (1 -2-5 steps) -

X10 Allognifier - Increases rnair ke r rate by a facto r of
ten (0 .1 ps to 5 s range only) .
Accuracy - TXC0± 0,0003 . (+150 C to + 50 0 C) .
Amplitude (CC 5010) - 1 V minimum into 50 ~2 .
(CG 5011)- 1 V mi nimum 5 s to 2 ns, 350 mV
min im= I as, 100 mV minimum: 0.5 ns .
variable Range - ±9- 9-%
SLEWED EDGE (TIMING MODE - CG 5010 ONLY)
Slewed Ed ges are used to cal i brate t ha very fastest rangas
found or) arialog osci I loscope time bases-
Ranges - 0.4 ns and -5 ns to 100 ns (1 -2-5 steps) .
X10 Magnifier- I ncreases SI ewed Ed ge rate by a
factor of ten (5 ns to 100 ns range only)-
Accuracy- TGX0 ±0.0003%
Edge Position Uncortaiffty- ±40 ps .
Amplitude- 1 V into 50 92
variable Range-+9-9. %
TRIGGER OUTPUT
The oscilloscope under test is normally triggered
externallyfrom this Source.
Output Amplitude - 1 Vminimu rn i rit o 50 Q.
Trigger Rate (M*kffMade) -Norrna 1 : Sl aved to
marker rate from 100 irs to 5 s; remains at lOnsfor
faster mairkers . D 1 v 1 ded by 10 - Reduces normaI tr i gg er
rate by a factor of te n - D i vi dad by 100: Reduces In orma I
trigger rate by a factor of one hundred .
Slowed Edge Mode - One tr 1 gger per slewed edgeAli

Other Modes-Normal -. S I aved to output
frequency . Divided by 10: One-tenth output ftequency .
Divided by 100: One-hundredth output frequency.
REFERENCE FREQUENCY
OutputFrequency - 1 MHz with internal time base
accuracy,
"atAmplitude - TTL compat ible
Input Frequency- Any i ategTal muIti p I a of 1 MHz up
to 5 MHz.
Input Amplitude- 1 V to 10 V RMS d 1 s p I ayed via EXT
REF indicator on front panel .
Required Accuracy- ±0_001%.
Input Amplitude- 1 V to 10 VRMS.
Input Resisance - 10 KL2 (nomi na 1)
GPIB INDICATORS AND FUNCTION SUBSETS
The subsets that apply to the CIS 5010/CG 5011 are~
SH1, AH1, T6, L4, SRI, RL1, PPO. DC1 ~ DTI, and GO .

FAST EDGE (AMPLITUDE MODE)
The Pulse Head is used to generate fast rise, low-
distortion pulses for testing higher bandwidth vertical
amplifiers .
Polarity - Positi ve or negat ive t rans i t i ons fro ril giound
R15stimv- i~ 200 ps -
Aberrations - + 3% of pu I se am p I i tude ; n ot to exceed
4% p-p for adjacent peaks.
Frequency- 100 Hz to 100 kH z (d ecad a steps) .
Amplitude- 1~1 V peak t5% into 50 Q.
variable Range -± 10 .%

ORDERING INFORMATION
CG $010 Programmable
Calibration Generator

	

$14.495
Includes

-
Output cable. assembly

(Ul 2-0884-00)- Pulse head
(015-0311-01)

-
Instrument

interface guide (070-7747-00) -l
Instruction manual (070-7745-00).
Programmer's RAterence Manual
(070-7748-00) Service Manual
(070-7746-00)
C65011 I'myrafflMable
Calibration Generator .

	

$15,995
Includes - Same as above
Opt, 01 -Adds Time Base Hig h
Stabilizer

	

+$65ft
Opt. 02 - Deletes Pu Ise Head

	

41,100

MAINrRAME COMPATIBILITY
CG 50104G 5011 requires
either a TIM 5003 or TM 5006 .
The CG 501 0/CG 5011 is not
curripatible with TIM 5U0 power
module mainframes .

OPTIONAL ACCESSORIES
Comparator Head - Used to
calibrate built-in oscilloscope
calibrators againstthe signals
avai lab le f ro m th u CG 5U10/0G
5011 . Both the oscilloscope
calibrator and CG 5010!CG 5011
sta ride rd amp I itude signals are
ap phed to the Comparator Head
and simulataneously displayed
on the oscilloscope CRT. T~e
CG 501 C/CG 5011 signals are
then varied to obtain congruent
displays. Errors are then displayed
on the CG 5010/CG 5011 readout-
Order 015-0310-01 .

	

$710
Test Program Generator
Software - SCOPIEVE A. BAS
available with GURU 11 aaftware
package .
Remote Variable - Permits
remote operation of the followifig
f ro nt P8ne I CO ntrDIS : Un its/D iv.
Variable-FIxed Button, Continue
PusbIbutton and the VAR.
Order 015-309-01 .

	

$490
Pulse Read - rWheri purchased
separately .) Order015-0311-01 .

	

$1,550
Rigid Circuit Board Extender-
Order 067-0975-00 .

	

$140
FI exi bl a C! rcu 11 Board Exle n it or -
Trouble Shooting Ail -
0rder 067 - 09 74-00 .

	

Wo
Contactyour local sales
representative-

PHYSICAL CHARACTERISTICS"
Dimensions mm in
Width 203 8.0
Height 124 43
Depth 305 12-0
Weights kg Ib
Standard 3.9
Option 02

	

4.0

	

8.7
Maximum Overall
Dimensions (triple
compartment Plug-in)
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OSCILLOSCOPE CALIBRATION INSTRUMENTS

FIG 506A

CALIBRATION GENERATOR
* Three Square-Wave Output
Modes

* 10 Hz to I MHz
* Direct Readout of

"'Oscore D-

ORDERING INFORMATION
P'1351110 Calibration Generator

	

$3141)
Intludes : instruction manual
(070-6687-00) .

OPTIONAL ACCESSORIES
PreciNion Vallage Divider-
0rder 015-0265-00 .

	

$240
TunneI- Diode Pu I so r-
Order 067-0681 -01-

	

$275

NEWTIG 501A
TIME MARK GENERATOR

* Marker Outputs, 1 ns to 5 s
* Direct Readout of
Oscilloscope Timing Error

* External Trigger Output

ORDERING INFORMATION

TG 501A Tim E! Mark Gene rator

	

$2,750
1 nc I ude s : I n at ruction manual
(070-1576-02) .
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TG 501A TIME MARK
GENERATOR

The TG 501A Time Mark
Geoerator provides marker
outputs from one nano-
second to five seconds . A
unique feature of the.
I G 501A is a variable timing
output with a front panel
two-digit LED display . The
display indicates percentage
o f t i rn i rig er ro r between the
normal time interval and a
variable interval that lines up
[lie aia(ker pulse with
graticule or division marks
on the display- This feature

not only provides direct readout in terms of percent error,
but also helps erhininate errors associated with visually
estimating error from a display,

The optional Precision Voltage Divider is designed for
use with the PG 506A in the Standard Amplitude made .
This .4 divider allows your Oscilloscope to display a
constant four divisiuns when checking amplitude
ca I I b rat Ion from 20 4V/d iv th roug h 1 V/d iv. I t at so al I ows
more. convenient use of the PG 506A with oscilloscopes
that cannot display five divisions of amplitude . The Input
I imit on the instrument is 5 V RMS . The output is 0 .4 X
th e PG 506A amp I

I
tud a wi th a vo Itage acc uracy of 0. 4% .

The input capacitance requirement is 50 ohms with an
o utput I oad q reate r th a n a r eq ual to 100 kohms .

CHARACTERISTICS

AMPLITUDE-CALIBRATOR MODE
Period- Fixed at =: 1 ms o r d c -
Ampiflude- From 200 ;iV p-p to 100 V p-p in 1-2-5
sequen ce, accu rate with i a 0. 25% i nto 1 Mfz. 100 ILV p-p
to 5 V p-p into 50 Q .
Effor

Readout
- Ran g e : ± 7- 5% - Reso I uti on - 0 . 1 % .

PULSE MODES
Period- I lc to 10 ms (within 5%) in decade steps with
the variable control in Cal position . Variable extends
pe ri ad to at Ieast 100 ms-
Symmetty- ~-50% duty cycle .

HIGH AMPLITUDE OUTPUT
Rise Time - Un [a rm

I
nated : 100 ns or I ass. Term i nated

into 50 12 . 10 ns or less-
Amplitude Range- Unte mi i nafpd : 6 V of I ass to at
least 60 V . Terminated Into 50 0 : 0 .5 V or less to at least
5 V.
Leading-EdgeAberrations- With

I
n 2% of 50 mV

p-p, wh
I
c h ever

I
s g reater, when te rm i nated i rito 50 a .

Markm - 1 ns through 5 s in a 1-2-5 sequence .
MarkerAmplitude - 2: 1 V peak 1 nto 50 0 on 5 s
through 10 ns markers . ~! 750 rriV p-p into 50 Q or 5 ris
and 2 ns markers . a 200 mV p-p into 50 Q an I ns
markers .
Trigger OWtput Signal - S laved to marke r out p u I f rom
5 s through 100 ns . Remains at 100 ns forall faster
markers .
Inteml Time Basv - Crystal Frequency 5 MHz ;
Stability (0 to 50QC within 5 parts in 107 after 1/2 hour-,
I ong-Teifil Drift I part or less in 107 per month ;
Setability adjustable to within 5 parts in 108-
External Reference Input - Avai lab le with

I
ntef nal

changes . Acceptable frequencies, 1 MHz, 5 MHz, or 10
MHz, Input amplitude must be TTIL-campatible .
Timing ErmReadout Range - To 7 .5% .
Timing-Error Measurement Accuracy- D

a
vi c

a

under test ef ror is indicated to within aria least significant
dig it (to withi n one d isplayed cou nt) .



SG 502 OSCILLATOR
The SG 502 Oscillator

featur6s awide frequency
range of 5 liz to 500 kHz
with low d istortion (0.035%
between 20 Hz and 50 kHz)
and is desirable for general
test purposes . Other SIG 502
features include 70 dB
amplitude control plus a

I

	

-
,

	

simultaneous fixed
amplitude square wave

CHARACTERISTICS

	

Rise Time and Fall Time -50 iis or less .
Frequency Range - 5 Hz

	

Amplitude- + 5 V, fixed, ope n c. i rcu it
to buu Kriz in D-ijPcaue

	

Output Impedance-600 12, g rou n d ed .
steps . Accurate within 5% ot

dial set ling f rom 5 Hz to 50 kHz~ within 10% of dial

	

SYNCINPUT
sefting from 50 to 500 kHz .

	

Oscillator can be synchronized to external signal . Sync
Amplitude Response 11 kHz Reference)- Flatness ,	iange~the. difference between sync frequency and set
0 .3 JB over entire range .

	

frequency, is a linear function of sync voltage-

Attenuation - So I ectalb I a f r om 0 to 70 dB i 1110-dB

	

laput Impedancs - 10 k0 -

SG 503
The SG 503 Signal

	

the least significant digit of indicated frequency .
Generator provides a leveled

	

Amplitude
Range

- 5 mV to 5 5 V p-P into 50 L I
nutput that is variable In

	

terinination in three decade ranges .
w-T

	

requencyiromnoruto

	

A

	

- Withinmplitude Accuracy (50 kHzBeterence)
2au ivinZ . 11 le MEMO

	

f ;	A ;

	

1

	

14

	

li+

	

14

	

Ivi

	

~

	

AOL

	

-(Yl~
U

	

II

	

~,Cj r

	

[311 1P

	

U

	

C:

	

UH

	

k

	

)

	

Q119

range, and 5% on (X .01) range .frequency is indicated by a
built-in autaranging
frequency counter with a
threa-digit LED readout on
the front panel . Accurately
,alibrated output voltage is

-	variablefrom 5 mV to 5 .5 V
pealk-to-peak into 50 U .

Harmnic Content - Seco n J Harm or) i c : At least 35
CHARACTERISTICS

	

dB down- Third Harmonic and At I Higher harmonics : At
Frequency Raotj

	

-250

	

least 40 dB down .
kHz to 250 MH7, phis 50 kHz reference frequency,

	

RomIderface - Addresses the I eve I i ng c i rcu i t -

The SG 504 Signal
Generator provides leveled

_j

	

outip u t amp I itu de and i s
va ri ab le from 245 to 1050
ivinz in two uanus via its
compact output leveling

,j : :

	

head . Frequency is indicated
hy a high-resoluti on tape
dial that expands each band-T [ 1. .

	

,	over28 inches . The
;'	[1116 1 i

	

accurateiv calibrated output
voltage is variable from 0 .5 V

`

	

'	toat least 4 .0 V p-P into
lin I

	

.. 1-1

CHARACTERISTICS
Frequency Range - Low Band ~ 245 to 550 MHz - H i g h
Band~ 4q5 to 1050 MHz, plus 50 kHz or 6 MHz reference
freq u e ncy (i nte r nal I y se I ected) -

J3 L11 IIIJ-13 11.1 UI-P

	

L'./LtT'_1 nnf-I -11 ul Y 11 Y 0 _L _LX_ Lj_1 YJ 1-:'_1 Y _L .jI

Ste ps with p u shb u tto n s . Accu rate wi th I n 0 . 2 d B f or each
ste p se lected, add 1 t 1 ve . An u nca I i b rated co ntro I p r ov i d as
continuous variation from 0 to 40 dB .
Harmonic Distortion - < 0 - 035% (70 J B) fro rn 20 H z
to 50 kHz . < 015% from 50 to 500 kHz RL a 600 0-
AiltarimumOutput Voltage- 5 V RMS open c i ruu i t~
2 .5 V RMS into 600 Q .
Output Impedance - 600 12, a rou n J ed .

SQUARE WAVE
Frequency Range andAccuracy - Same as s 1 ne
wave . Th e sq uare wave sw 1 tch es on th e 0' phase of s i rie
out .

Frequency Accuracy - With 1 n ± 0 . 7 of o ne co u n I of

Flatnew (P-P~ - Fro rin 250 kHz to 100 MHz, outp u t
amp I itude wi I I not va ry mo re t han 1 % of the va I ue at 50
kHz except t h at tj p to +1 . 5 %, -1% va r iall o n may occu r
between 50 and 100 MHz on amplitude ITIUltipl 101' X-1
a nd X 01 ran ges o n ly . F rom 100 to 250 MH z, amp I itude
variation is within 3% of the value at 50 kHz .

FrequencyAccuracy - ± 2% of d i a I i nd icat i o r .
Amplitude ftage- 0 . 5 V to at I east 4 - 0 V p- p,
Amplitude Accuracy (At Reference)- W i th in 3%
of indicated amplitude .
Flatom - ±4% of a nip I i Iii de at refe re n ce fireq u ency .
Hwaronic Content- Second Harmonic

'
At least 25 dB

down . Third Harmonic and Al I Higher Harmonics : At least
40 dB down .
FM Input- Freq u e ncy Ran ge - DC to 100 kH z . D eviat i o n
Sensitivity: ±9 V produces from 0.05% to 0.5%
deviation Of mrrier, depending on output frequency .
F.requency Monitor Output - >_ 0 .3 V p- p i nt o a
50 Q load from 245 to 1050 MHz .
Hear Interface - Add ress FM i ii p u 1, t req ue n cy -
monitor nutput, and amplitude control,

SIG 502

7A
IM7

OSCILLATOR
* 5 Hz to 50O-kHZ Sine Waves
and Square Waves

* Low-Distortion Sine Wave
* 5 V RMS Open Circuit - 600
~2 Source

* 0 to 40 dB Output Variable
Plas 0 to 70 dS in 1048
Steps

SG502 Oscillator

	

$1,345
lficludas~ Instruction manual
(070-1430-01) .

SIG 503

SIGNAL GENERATOR
* 250 kHz to 250MHz
* Leveled, Variable Output
* m7ital Readovf of Frequency

ORDERING INFORMATION

SG 583 Signal Generalof

	

$2,995
indud6s- Thw-fDot precision
50 c0le (012-0482-00) ;
Instructii3n manual
070-6770-00)-

SG 504

SIGNAL GENERATOR
* 245 to 1050 MHz
* Leveled, Variable Output
* Frequency-Modulation
capabilq

* Internal Peak Detection

ORDERING INFORMATION

SG 504 Signal Generator

	

$4.175

1
ncludes- Instruction manual
(070-1632-01

	

Lavaling hAad
(012- 0282 -01
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UM TESTANDMEASUREMENTINSTRUMENTATION

WINgfiulm

F our tough yet
affordable test and

training aids from TEK

CPS250
Triple Output Power
Supply

a Two Variable 0 to 29 V. 0.5 A
supplies

a Fixed 5 V. 2 A Supply
v Variable CurrentLimiting
a Overload indicators
# LIL Listed, CSA Certified

CF6250
Function Generator
" Square, Triangle and Sine
Waves; TTL Output

" 20 d8 Affenuator
" Internal orExternal
Frequency Sweep

" Variable Duty Cycle
" One Year Warranty
" UL Listed, CSA Certified

CFC250
Frequency Counter
*5Hz to 1U0 MHz (1111 Res.)
0 8 Digit Display
- Switchable Input Sensitivity
* Overrange Indicator
& 100 kHz Lowpass Filter
a LIL Listed, CSA Certified

CDM250
Digital Multimeter

" ACIDC Volts (500 V Range)
" Ohms (20M Range)
" Current (10A Range)
" Overload Protection
" UL Listed, CSA Certified

ECONOMICAL INSTRUMENTS FOR
THE BENCH
Now you can have genu i ne TEK instrumentation, even

it you're on a budget, Here are four low-cost solutions
built specifically to handle the unique requirements of
teaching or basic test applications

Educator coursaware is available which covers basic

	

CFG250
ski I Is to advanced analysis- It comes with video tapes,

	

The CFG250 2 MHz Function Generator produces sine,
primers, and workbooks (see education section for

	

square and triangle waves, and TTIL signals for testing
details) .

	

ampI iti e rs, f
I

I ters an d d i g 1 tal c i rcu its . Its sweep fu ncti on
can he controlled internally or with an external signal
I evel , D u ly cyc le, DC offset, sweep ra le, sweep wi d th and
amplitude are all operator controlled .

TM250 CHARACTERISTICS

Operabrig Temp.

	

DOC to +50 5C at 75% relative humidity .
Nonoperating Temp,

	

-20,C to +60 10 at 80% relative humidity .

CHARACTERISTICS
Wavelorm OWPuft - Sine, Square, Triangle,
TTL pulse .
swmf"hw - qnk in Qncv -6~hL

CPS250

	

Frequency Anige - 02 Hz to 2 .0
.
MHz, seveD ranges .

The CPS250 Triple Output Power Supply is a versatile

	

Frequency Multipffiv- Varj a b I a f rDm 0 . 2 to 2 . 0 tj mesinstrument with two variable and one fixed output to meet

	

the selected frequency range .the needs of semiconductor and digital lab experiments,

	

Aniplitude - Open : 100 mV p-p to 20 V p-p - 10 rnV p-pwhich can be performed easily and with minimal training .

	

to 2 V p-p . 50 0 1oad : 50 rnV p-p to 10 V lp-~, 5 mv p-pTh ree sets of test leads are i n c I u d ed

	

to 1 V P-P .
Accuracy - ±5% of fu I I scale .

CHARACTERISTICS

	

DCOffart - + 10 V to -10 V dc continuously variable .
Outputs -Two 0 V 20 V, 0 .5 A max ; 0ne 5 V fixed,

	

output Inipfidance - 50 Q + 10% .
2 .0 A max .

	

Sine Wave Obtartion - 10 Hz to 100 kHz - < 1 % .
Loattine fitegulation - 0 to 20 V~ 0 .01 % + 3mV~ 5 V

	

Square Wave Response -!~ 100 ns iise/fall time, withfixad~ 0 .1% 15 mV .

	

max i mu ni o utput to 50 Q .
Ripp"disy - 2 mV rms (5 Hz to I MHz) .

	

Triangle Linearity -20 Hz to 200 kHz -. ~! 99%,
Tracking Enw - ±0 . 2 ± 20 mV .

	

2WkHz to 2 Ml-lz~ --> 97% .
Indicatom - Analog type meters

	

Pulse OutputAmplitude - 3 V p -p (Dpe n) ; Rise Time
Voltage Range

'
0 - 25 V dc +2_5% of full scale .

	

25 ns .
Current Range : 0 - 600 mA ±2.5% of full scale,

	

Seep Rate - 0 . 5 H z to 50 Hz cc ntj nu ous ly variab [e .
Sweep Width -Va r iab Ie fro rn 1 : 1 to 100 : 1 .

CPS250 CFG250 CFC250 CDM250
Dimensions

	

HIM in

	

HIM in

	

HIM in

	

MM In
height

	

100 3-94

	

64 2.5

	

64 2.5

	

64 2.5
Width	240 9.46

	

240 9,46

	

240 9.46

	

240 9-46
Depth	190 7,49

	

190 7.49	190 7.49

	

190 7.49
Weight

	

kg 1b

	

kg Ib

	

kg lb

	

kg Ili
Net Weight

	

4,8	10 .5

	

1 .6

	

3.6

	

1 .9

	

4.2

	

1 .6

	

3.6
Power Requirements
Max . Power Usage

	

165 VA. 131 W

	

20 VA, 17 W

	

16 VA, 13 W

	

OVA, 7 W
Line Volt Ranges

	

90 V to 110 V ac

	

108 V to 132 V ac

	

180 V to 220 V ac

	

216 V to 250 V ac
(at 50 Hz to 60 Hz)
Environmental



TESTAND MEASUREMENTINSTRUMENTATIONEM

CFC250
Th e 0FC250 Frequency CouWeir co untsthe s1 gna I

traq uancy of s i ne, sq uarc an d tr i angI e waves from 5 Hz to
100 MHzat input levelstrom 30 inV lo 42V peak~
Applications include the adjustment, testing and repair of
itmes including audio instruments, AM/FM radios,
televisions, 013 radins, computer clocks, annateur radios
and musical instruments .

CHARACTERISTICS
AC/DC VOLTS

	

AC/DC CURRIENT
Range Resolution Range Resolution
200 mv

	

100 rnV

	

200 gA

	

0.10"
2V

	

1 mv

	

2 rnA

	

1 M-1

20 V

	

10mv

	

20 mA

	

100-1
200 V

	

1 Do MV

	

200 mA

	

100 [iA*'
500 V

	

I v

	

2 A

	

1 mA"
10A

	

10 mA"
DCAccurary.,	1 .0%ofreading ± I count (1 ,9~C i7o
28,C)

DCAccuracy.,	1 .0%of reading ± 3 eoun ts (I8~C
to 28,C)
ACAccuracy.- :~ I-6%t1freading±4counts (I&C to
28'0

CHARACTERISTICS
FrequencyRange -AG coup I ed : 5 Hz to 100 MHz_

	

AC/DC CURRENT
Sensitivity - 5 Hz to 30 MHz: 30 mV rms~ 30 MHz to

	

ftspanse rime - dc. 3 seconds -, ac -. 5 seco nds
70 MHz: 50 nnV rms 70 MHz to 100 MHz: 80 mV rms.

	

(200 Qto 2 MCI), 15 seconds (20 M92) .
Attenuation - Selectab I e Range . 3 V to 42 V range or

	

Input Impedance - Varies with range from 1 Kil to
80 mV to 5 V range.

	

0.01 KQ_

InWedance - 1 . 0 MO p aral I e I ed by 40 pF -

	

Maximum Input Current -2 A fu sed -1 10 A unfused,
Dynamic Rang# (Vp-p) -< I V t i mes atte nuat lori .

	

AC/DCVOLTS
Maximum Input Voltage -5 Hz to 100 kHz- 42 V

	

Accuracy- dc: ±0.5% of read i ng ±count (118 00 to
peak - 100 kHzlo 10 MHz: 13 .8V peak ; 10 MHzto

	

28OQ ac : ± I _0% of reaJi n

	

(18OG to 28 QC),
100 Wz: 5.4 V peak .
Resolution - 1 Hi-

	

Response Time - dc
'
3 seconds ac

'
8 seconds,

Accuracy --~ 1 co unt +I i rn c base accuracy .

	

Input Impedance- 10 Mo.

Gate Time-1 second .

	

Maxinput Voltage - 500 V do or 350 v ac. rims
CMM-dc - > I DO dB (50/60 Hz) ; ac : > 60 dB (50/60 Hz)

TIME BASE ACCURACY

	

NNRR-> 500 (50/601-1z) .
Crystal Frequency - 3-579545 MHz,

	

RESISTANCE
Temperature Stability --] 10 pp rn, 0~C to 51D.C .

	

Ohm

	

Maximum
Aging Rffft -i: 10 ppm per year

	

Range

	

Resolution

	

Test Current

OTHER CHARACTERISTICS

	

220 D

	

0 .1 il	2-5 rnA*1
Sanipling Rate - 2.5 SampIes/second .

	

2 kQ	In

	

250 IA-'
Display -8 digit LED.

	

20 IkO	10 il

	

50 ~LA' 2

Overflow Indicator - Flashing LED-

	

200 IkC2

	

100 f2

	

5 pA"
1 MCI

	

1 kQ

	

500 nA*1
20 MID	10 IkQ

	

50 nA*1
:1 Accuracy. ± 0, 75% of reading ± 4 counts (lq'C

to 2W 0.
Acruraey. ± O~ 75% of reading ± I count (I&'C tc
28, Q~
Accuracy.- ± 1. 5% of reading ± 5counts (I8C to
28' 0,

COM250

	

Respowe Time - ~ seconds (200

	

to 2 MQ)
The CDM250 Digital Multimeter displays measure-

	

15 seconds (20MO) .
ments in digital form on a 3 1/2-digit LED display- Sine

	

Open Circuit Voltage -3.2 V max (200 0) : 0.6 V
wave alternating voltages and currents are displayed in

	

Tiax . (2 kQ to 20 MQ).
RMS values, Test Leads are inciuded .

OTHER CHARACTERISTICS
Sampling Range - 2.5 samp I es/second
Overrange Indicator - Leffmost di g i t is " 1 " and a I I
other digits are blank .

Mill

InD7

ORDERING INFORMATION
CIPS250
Triple Output Power Supply

	

$410
includes : Power Supply Test
Leads (3 pairs, GlacWlIed)
(106-3201 -00) : 0p8 rata r's
Ma ii ual (0 10-6740-00) -1 1 Year
warranty-, U . S, ftwe rGo rd
CFG250
2 MH2 Function Generator

	

$340
Includes7 Operator's Manual
(UO-6738-00)

'
1 Year Warranty ;

U.S . Power Gord-
CFC250
100 M 1z Freque ri Qy GDU TlteF

	

$305
Includes : Operators Manual
(070-674 1-00) ; 1 Yea r Warranty;
U . S . Powe r Cc rd
GDM250
Digital Multinnoter

	

$32n
Includes: OMM Test Leads (11 pair
Black[Red) (196-3200-00).
operators Manual f07O-6736-00) -.
1 Year Wa rra nty ~ U-S . Powe r Go rd .
WARRAN TY-PLIIS SE AVIC E OFTI0NIS

Opt- Ml - 2 years service plus
2 f~a I ribraboos-
CPS250

	

+$123
CFG250

	

+$124
CFC250

	

+;101
CDM250

	

+$185
0pl, M9 - 2 years se rvice
CPS250

	

+$41
CFG250

	

+$66
CFC250

	

+$59
CDM250

	

463
OPTIOWAL ACCESSORIES

Service Manuals-
CPS?50 (070-6729-00)

	

$25
GFG2b0 (070-6737-00)

	

$25
CFC250 (070-6741 -00)

	

$28
CDM250 (070-6735-00)

	

$28
INTERNATI 0INALFOWER PLU0 0PrTIONS
Slandaid - U. S . powe r Cc rd NG
120V_ 60 Hz
Opt Al - Univerml. Euro

	

HIC
220 V, bi) Hz (020-0859-00)
Opt, A2 - United Kingdom

	

HIC
240V. 50 Hz (020-0861 -00)
Opt .A3 -Australian

	

NG
240 V. 50 Hz (020-0 661 -00)
Opt- A4- North AmArican

	

NC
240 V, 60 Hz (020-0862-00)
Opt- A5 - Switzerland

	

NC
220 V. 50 He (020-00-00)



UZZ VXI SYSTEMS SOLUTIONS

C and D size VX1 Instrumentation Family

vxl

	

0 PI G
9.2

	

11.4 in-

	

III[

	

P2

	

SiZe -

vXl
14 .4 x 13 4 in .

Figure 1 .

Figure 2.
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P1 VMEComputsr 8Lis

1
6 Sit Dala TroillSfOF BUS

16 Mcgabytv AddFe~~al ng
MuIll -Maste r Arbitration
BUS
Priorlty mterrupt Bus
utilities Bus

P2 Center Row Adds .
VME 32 Bit Nt~i & 4 Gloyte

P2 Oulcr Rows Adds -
10 MHz Clock Bus
TTL & ECL Trigger Bus
12 Phi Local Bus
Analog Surn Bus
Modulu Wntific9on BUS

POWOF Oistrilbuflon Bus

NA40s High Performance :
1 Ju MHz clockBus

I
M STARbmL
~Cl_ Triqqer Bus
24 P111 LoCal Due
Power DistrUtion Bus

WHAT IS Ulbus

	

VXIbus REDUCES SOFTWARE
The VXlbus standard establishes the basis for the next

	

REQUIREMENTS
generation of automated test systems . VXIbus (VMEbus

	

Because the VXIbus standard ensures moltivendorExtensions for Instrumentation) is a completely open,

	

interoperabi lity of al I VX1 modu les, users wi I I have accessnonpro p ri etary arr.h itect u re fo r inodu lar e lect r on
I
c test

	

to generic software packages such as TATIMS on pageinstruments that fully incorporates the open VMEbus

	

346. Standardized software will improve the quality ofstandard- VXIIbus is [lie long-awaited standard that makes

	

testing by reducing development errors and makingp oss i b I e th e evo I uti o n of ATE t o i nstrum Prits-o n-a-car d .

	

troubleshouting

	

easier-Developed by a consortium of major test equipment

	

Virtual software can be used to select front panelmanufacturers, of which Tektronix is a founding clamber,

	

settings . Programmable operator interfacing lots youVXIbus al I uws a wide range of
I
nstruments, i riteffaces,

	

establish the degree of operator involvement that fits youra nd ccmputers from d i ffefe nt man u faclu rer s t o coex i st as

	

application .
fu I ly compatible modules within the same card chassis- 11
p rovi des th e f ou n d at io n fa ir dowi is ized, i Pte rchangeab I e,

	

THE VXIbus STANDARD
and standardized electronic test equipment

	

The VX11bus standard defines three connectors : P1, P2 .
and P3 and four VX1 module sizes A, B . G, or D as shownA TRUE SYSTEMS APPROACH

	

in Figure 1 . The VX11bus standard retains the VMFb S Pip
The VXIbus Specification addresses not only electrical

	

configuration on P1 and the center row of P2 . but

	

dud,and mechanical interfacing, but also provides Gornmuni-

	

optional higher performance features via the outer rr)ws of
cation protocols to ensure interdevice communication

	

P2 and all of P3 (Figure 2) . The VXIbus Specificationwithin the VA mainframe- Devices designed within the

	

contains detai Is about electrical, mechanical, electfamag-
VXIbus specification must support a standard set of

	

n
.
elic compatibility . system power, device operation,register definitions, as well as configuration and cornmu-

	

communication protocols, system resources, commandnication protocols-

	

and event formats . and ILEL 488 to VXI interface
A VXI system automatically identifies each device, its

	

implementation into a VXIbus system .
ty pe, rn ode 1, nian uf act u re r, a nd a ny ii ie i ri u ry r eq u i ce-
ments upon powerup . You no longer need to physically

	

Resource Manager and Slot 0 Devices
configure an insictirrieril's address (as with GPIB instru-

	

The VXIbus arch itectirp. requires sorne systern related
mentation) .

	

functions to be performed by a Resource Manager such
Both analog arid digital multiple channel acquisition

	

as identification of ~11 VXI devices in the Flainframe,
and stimulus instruments can be tightly time coordinated

	

allocating shared system resources, system self lost and
to a single reference point, either with the VXI defined 10

	

diagnostics, etc . In addition, a Slot 0 device provides the
or 100 MHz clocks, or any micipatible use[ clock input .

	

10 MHz clock on P2, 100 MHz clock on P3, and signal
These time coupled measurements greatly enhance data

	

distribution-
analysis capabilities . Local Bus and STARbus lines

	

VXIbus Electrical Definitionprovide a network of connections between system
ccmpo n e nts wh i ch red LICBS cab le c I uRe r and i n c reases

	

Computer Bus
measurement repeatablity,

	

The VME computer bus is a iinulli-master computer
bus with an 8, 16, or 32 bit data bus and 64 KBytes,
16 MBytes, or 4 GBytes of address space .
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Clock Bus

	

Power Distribution Bus
The clock bus provides two clocks which use

	

The power distribution bus can provide up to 258
d ifterential ECL signals . The 10 MHz clock is located on

	

watts of power on a single D-size module .

	

Power is
P2 arid the 100 MHz clock and a synchion ization signal

	

delivered from the. backplane as seven different regulated

(SYNG 100) are I ocated o n P3 . Tek's D - s i ze VXI

	

voltages. Cooling requirements per slot are not defined
i ristru ni ents. use the SYNC 100 si g nal a nd 100 MHz c I oc k

	

in the VXlbus Specific.ation, but adequate cooling is an
for precise timing accuracy -

	

i rnpo rtan I part of the VX I system ope rati o i i .

I rigger Bus and Trigger Protocols

	

VXI Communication Ptotocals
The trigger bus can be subdivided into 8 TTL trigger

	

Two communication protocols are defined in VXI for

I i nes and 6 ECL trigger I ines . The tri gger bus is used for

	

Message Based Devices : Word Serial Protocol (WSP)
intermodule communication- Aiiy module, including Slot

	

arid Shared Memory PfOtGO01 (SMP) . The other type of

0, may drive arid receive information on these lines . They

	

communication possible in VXI is low level, binary data
are general purpose logic lines used for triggering, hand-

	

transfers which is defined for Register Based Device
shaking, clucking, or data transmission, Several trigger

	

communication, Communication in a VX11bus system has

protocols defined in the VXlbus Specification ; are aimed

	

a hierarchical commander/servant structure which is
at various systerin applications and are suggested ways to

	

established by the system Resource Manager when the
01117P. the VXI trigger lines as a means to promote multi-

	

system powers up . A commander is any device with one
vendor interoperability of instruments,

	

or moce I ower I eve I devi ces (servants) -	The cc[ Fi i T iai i de r
i n i tates cc mma ri i cati on wi th its serva nts . A se rva Fit j s a

Lucal Bus

	

device. which operates under the control of a commandei .
Extended high-speed data transfer, control, and

	

All Message Based Devices must respond to WSP, but
analysis is possible using the local bus fines . Short, well

	

can also respond to the more advanced communication
matched propagation delays and very tight time

	

Shared Memory Protocol . With WSP, the, required com-
Goo r d i i iati o n a I I ow data t ransfer rates of u p to 250

	

municatlon is 16 bit words transferred serially by reading
Mgytes/s for G-Size instruments using the 12 local bus

	

of wr i t i n g to one ot the cc rIllnU11 i cati o it reg i ste rs res i d c nt
I ines an P2 and data [ranter rates up to I GByte/s. for D-

	

on a servant device, There is a WSP command set
size instruments using all 36 local bus lines- This high-

	

defined extensively in the VXlbus Specification-
speed data transfer can occur between several modules

	

SMP defines the operation of a shared memory
simultaneously, allowing private CUITI[nunicaticiris

	

channel established between two communicating devices
between modules, without occupying the global re-

	

with shared memory space- A channcl can be asynchfo-
sources of the system and freeing othei VXI busses to be

	

nous or synchronous . Asynchronous channels are used
utilized for other tasks .

	

for high priority GOIT11flUnciations such as warnings,
events, and commands which must be immediately

STARbus

	

executed . The data transfer is accomplished over the
The STARbus, available on P3, provides two bidirec-

	

COMPUterBus in large data blocks, SMP is an efficient
tional differential ECL lines connected between each

	

method of transferring large arnounts of data in a VXI
module slot and Slot 0 . Slot 0 can be viewed as the center

	

system whether the information is command strings or
of a 12 point star with a [Tiodule slot at each of 12 points .

	

results obtained from pertorming a test .
Each module connected over the STARbus is electrically
equidistant from Slot 0- The MaXIMUM timing skew

	

Tektronix VXI Instrumentation
between any two module slot's receipt of a Star signal is

	

Tektronix provides a wide range ot VXI Instruineilla-
2 ns, The maximum timing skew between Slot 0 and any

	

tion and comporients including the key system elements
module slot is 5 ns . This allows very precisely matched

	

of most automatic test equipment . These basic systerin
tr i gger t 1 Till, i ng betwee n modu les rega r d I ess of the. i r

	

components include : mainlrarnes, systenri controllers,
location in a D-Size mainframe .

	

interface devices, stimulus and acquisition instrumenta-
tion, scanners and switches, arid UUT probes and

Analog Sum Bus

	

contacts- Tek has chosen to apply the VXI resources
The analog sum bus is a summing node that is bussed

	

according to the system pertormance arid lunctionality
across the VXlbus backplane, Any module Gould drive of

	

needed by the product, therefore Tok offers both C- and
receive signals onto or off of this bus .

	

D-size VXlbus products and support for gerien VMF

Module Identification Bus

	

cards . By providing consistent software and hardware

The module identification (MODID) lines on P2 allow

	

tool sets to all levels of VXlbus implementation,

the Slot O/Resource Managcr to ident4 the presence and

	

Teldrunix confirms our r.ommitment to the VXlbus

slot number of each of the modules in the mainframe-

	

system architecture .
The Slot O/Resnurce Manaqec detects a module when the
MODID line is pulled to ground . This allows the Slot 0/
Resource Manager to delect a module even it it has failed
of lost power-

ORDERING INFORMATION

VX1500 U-Size 13 Slot
Mainframe

	

$9,995
(016-1028-00) 3' Recess Kit

	

$195
(016-1029-00) 5' Recess Kit

	

$195
(013-1030-00) Front Door

	

$250
(014-007U - UO) C card AdapTer

	

$195
VX1505 D-Size 6 Slot
MaInframe
VX1400 C-Size 13 Slot
Mainframe
VX1405 G- Size 5 Slot
Manifrarne

	

$3,600
Opt. 1 R - VX 1405 Rackm ou nt
Version

	

+$275
VX1 510 VME Conversion
Module

	

$2,995
VX1321 B-St7.e Development
Module

	

$1,950
Opt, 5 - software Development
Toolk

	

4250
VX1421 C-Si2e Development
Modulo

	

$2,150
Opt, 5 - Software Development
Tool Kit

	

+$950
VX1521 D- Size Development
Module

	

$2p250
Opt . 5 - Software Development
Tool Kit

	

+$950
VX1520 Prototype Module

	

$1,325
020 - 1735 - 00 D - Size, Singlewide
Mech Wrap

	

$450
671 -0838 -00 D- Size,
Perforated Circuit Board

	

$350
VX5520 D-Sim Slot 01118source
Manager

	

$3,995
VX4530 U - Size 16 MHz System
Controller

	

$11,750
VX4535 C - Size 20 MHz System
controller

	

$17.500
VX5530 D- Sizo 16 MHz System
Controller

	

$17,900
Opt . 1 - Delete Advance I rigger
Functions

	

43r000
VX5535 D- Size 20 MHz System
controller

	

$21900
Opt . 1 - DeWe AdvanceTriggar
Fun4ons

	

-$3,000
VX5250 U - Size WarvOorrn
Digitizer

	

$10,950
OpL 1 - 1 28K Eq u ivale nit Time

	

42,000
Opt~ 2 - 128K Waveform
Memory

	

+$2,250
VX5799 D -Size Arbitrary
Wavuforni Gerluralo~

	

$7p995
VX4236 C - Size Digital
Multimeter

	

$3,750
VX4223 C-Siz8 Counter/Timer

	

$3p5OO
Opt, 1 - Channel C 1 .3 GH7

	

+$595
VX4440 G - Size Sunner Master

	

$3,250
comact your VX1 sotem specialisl
a i Your laral field office,



UAU~ VXI MAINFRAMES

V,V1500 D-Size, 7 .7 Slot,.Vainframe

VX1500
D-Size 13 Slot Mainframe
* Supports All P1, P2 and P3
Functionality

a Also Accommodates A, 0, and
C VX1hus Modules

& Over 9U0 Watts ofPower
# Over 100 Watts of Cooling
per Slot

NEWVX1505
D-Size 6 Slot Mainframe
* Supports All P1, P2 and P3
Functionality

* 600
Watt

Power Supply
* 100 Watts of Coolingper Slot

NEWVX1400
C-Size 13 Slot Mainframe
* Supports All P1 and P2
Functionality

* 600 Walt Power Supply
* 50 Watts of Cooling per Slot

NEWVX1 405
C-Size 5 Slot Mainframe
Supports All PI and P2
Functionality
400 Watt Power Supply
45 Watts of Cooling per Slot
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AJI of Telk's VXJ Mainframes provide

	

VX1505
the full implementation of the high

	

The VX1505 D-size, 6 Slot Mainframe provides the
performance VXI features for their size,

	

sarne hinh nerformance VXI featurcs as the vxl ,-,nn'

	

C or D . These mainframes, like the

	

Providing fewer slots decreases the size and cost of
.
the

rest of the VXI family of products from

	

VX1 b05 to r th ose who have strict space a n d c n st
Tektron

I
x, co n1a i n [eat u res d rawn f rom

	

considerations-
0

	

years of ATE and manufacturing
experience. . Each Mainframe fits in a

	

VX1400
standard 19 inch rack . The 13 slol

	

The VX1400 C-Si7R, 13 Slot Mainframe supports all
ma

I
nfrafnes fi t

I
P the rack wi th th e

	

tfie VXI resources provided on the PI and P2 cnnnec-
modules sliding in vertically and the 5

	

tors as defined in the VXlhus Specification 1 .3 . This
arid 6 slut mainframes fit in the rack

	

mainframe's 600 Watt power supply has been designed
with the modules sliding in horizon-

	

to provide the best distribution of power to the VXI
tally . For ordering information on any

	

power bus for your system configurations . 50 Watts of
of these mainframes refer to page 303 .

	

cooling per slot wi I I maintain the critical system
performance you require in your C-size VX] system .VX1 500

The, VX1 500 D-Size . 13 Slot

	

VX1405
Mainframe is a high performance VX1

	

The VX1405 C-Size, 5 Slot Mainframe provides the0

	

Mainframe supporting the full

	

VXI developalent. engineer a small desktop VXI envi-
implementation of VXIbus Specifica-

	

ron merit f or des 1 g n 1 ng C -size. i n st ru men is or s o ftware .
t I on, 1 . 3 . The VX1500 p rovi des

	

This portable C-size mainframe can also be used in the
0

	

access to all three 96-pin connectors

	

field for troubleshooting system problems in a remote
per slot and gives you the ability to

	

area a r by itse I t as a sma I I VX I syste m,
implement your VXI sys[ern using al I

	

The VX1 405 has a 400 Walt power supply and 45
t h e VX I reso u rces . T h e ma 1 nf rame's

	

Wafts of cooling per slot to provide all the power and
pDwer supply has been designed

	

cooling required for 5 slots of VX1 C-Size Instruments .
speciful .y for VXIbus and provides over 900 Watts to the
Ulpowerhus . 100 Watts ut cooling per slot is provided
by directed forced air drawn in from any combination ut
the hottom, sides, back . or front and exits at the fear of
t h e rna i nframe,

	

Th1s ma
I
ntram e can acco al rT iodate a I I

to u r VX I card s izes . Adapte rs are ava 11 ab I c from Tek wh ich
allow A-, B- and C-size modules to be integrated while
mai n ta i n

I
ng the n ecessa ry ai r f I ow . Tek's VX1510 VIV F

Conversion module accurnmodates A- and B-size VXI
modu les (page 305) wh i le C s ize modu les can be.
I rn p I e me. n led w

I
t h [lie C Card Ada pte r (0 14 -00 70-00) .

Incorporated in the design of the mainframe are IM
handles arid hinged power supply compartment . A set of
mounting options are avai lah le ind Lid ing a 3 inch (016-
0028-00) and a 5 inch (C 16-0029-00) recess kit and ful I
frame locking door (016-0030-00)

VX1405 C-Size, 5 Slut Alain,frame



VX1510
The VX1510, Tek's D-size, VME Conversion Module

(VCM) converts 3 VXI slots into 4 VME slots allowing
you to combine current VME solutions to the VXI
P.nvironmcnt . Not only can you accommodate any VME
co n tro I Ior ~ b u t ail y VM E i ristrument ca rd as we 11 .

	

The
VCM provides a physical extension of the VXIbus
buffering all VMEbus signals to the J1 and J2 connectors
on the VCM backplane .

The outer rows of the VMF. J2 connector are local to
[lie VCM and remain user definable . I he VCM is slot
independent and utilizes Ole forced air cooling provided
by Tek's D-size ma i nf ra rn es,

VX1321/1421/1521
Tek's offering of message based development modules

are available in B (VX1 321), C (VX1 421), and D (VX1 521)
Size sirigle-wide. modules . These modules allow you to
take advantage of Talk's VXI expertise, therefore reducing
your VXI instrument development cycle . Tek's Develop-
merit Modules take care of the VXI COMPIUMCatiOn
protocols so you can focus on your hardware functional-
ity . The steps to your custom VXI instrument are first, to
attach your hardwaTe to the 68000 microprocessor on a
development module via the 34 pin connectors . Then,
using the host computer and operating system of your
choice, create your VXI instrument's command set and
program, Compile your program using OASYS' Green
Hills Cross Assembler into a 68000 machine code . Link
this code to the Tek 1/0 Utilities provided in the, Software
Development Tool Kit, Then, download the program from
your host computer into the 68000 microprocessor via
the Serial 1/0 Card also provided in the Software
Devc I op ment Too I K i t . A debu g g i n g too I an d d iagno st i cs
are provided in BOM an the Serial 1/0 Card .

VX1 520
The VX1520, Pfotr)type Module, is a double wide

D-size module with 125 inches of Vector/Vero board with
interlayer shielding for electrical components or installing
wire-wrap pins. 25 inches of board space is provided
without shielding to provide easy cutouts for mechanical
compnilent mounting .

To assist in prototype development TPk provides a
D-si7e, single-wide mechanical wrap (020-1785-00) and
a D-size perforated circuit board (671-0838-00)-

VX5520
The VX5520 is a ITIU Ri-PU rPOSe device combin 1 ng VXI

Slot G/Resource Manager functions with a GPIB Talker/
Listener Interface- This Module also 9lJpPGl-tS VMEbUS
Master functions, VXI signal support, and VXI com-
mander functions like SYS1811`1 clock, and SY.9FAIL- The
VX5520 has a 10 and 100 MHz clock and provides signal
distribution as required of a Slot 0 device . Resource
manager funclion& system self test, diagnostics, system
memo ry cc nfi g u rat i o n (dynam i c and stat ic), ail d add ress
mapping functions arp. all handled by the VX5520,
Add i t 1 o n a I I y . Te k's VX5520 p r o v i d es ni essage rnanage i
functions which handle [he VX1hus overhead required to
move information to and from VXI devices .

VX1 SYSTEMINSTRUMENTS LUC=

WMM
VX1521 DeveloPment Module with
S,, ?ial 1/0 Card

VX5520 Slot OlResource Manager

VX1 510
VME Conversion Module
(VCM)
Converts 3 Ulbus Slots Into
4 VMEbus Slots
VMEbus J2 Outer Rows Are
User Definable
Meets VMESpecitica tion C. I

VX1321/1421/1521
Development Modules
" Intelligent 68000 Message
Based interface Devices

" Supports Word Serial and
Shared Memory Protocols

#Software Development Tool
Kit Option
Debugger and Diagnostics

VX1520
Prototype Module
* Install Electrical or
Mechanical Components or
Wire-Wrap Pins

* Module Shielding and a
Blank Front Panel

VX5520
Slot O/Resource
Manager
" Supports All VXI Slot 0
Functions

" Supports All VXI Resource
Manager Functions

" VXlbus Commander and
Servant, VMEbus Master and
Steve

" IEEE-488 TalkerlUstenor
Intailace
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01,011111MU VXI SYSTEM CONTROLLERS

VX4530
C-Size, 16 MHz
16 MHz, 2 MByles RAM,
40 MByte Hard Drive, 3.5"
Floppy

" Slot DIResource and Message
Manager Functions

" VGA Color Monitor, Serial
Mouse, Keyboard

19 Software : DOS 4. 01, Microsoft
Windows386, C andBasic
Compilers, Tek's 1/0 System,
EPConnect + TekTMS

VX4535
C-Size, 20 MHz
* 20 MHz, 6 MBytes RAM, Math
Co -jurweessor, 40 Mayte Hard
Drive, 3.5"Floppy

* Slot OlResourra andMessage
Manager Functions

* VGA ColorMonitor, Serial
Mouse, Keyboard

* Software., DOS 4.01, Microsoft
Windows386, CandBasic
Compilers, Tek's 0System,
FPConnert + TekTMS

VX5530
D-Size, 16 MHz

16 MHz, 2MByfes RAM, 40
MByta Hard Drive, 3,5"Floppy
Slot OlAtesource and Message
Manager Functions
VGA Color Monitor, Serial
Mouse, Keyboard
Software., 005 4.01, Microsoft
Windows386, C and Basic
Compilers, Tok's //0 System,
EPConneat+ Tom
Advanced Trigger Functions
Option 1: Delete Advanced
Trigger Functions

VX5535
D-Size, 20 MHz
020 MHz, 8 MBytes RAM, Math
Go-processar, 40 MHyte Hard
Drive, 3.5" Floppy

v Slot OlResource and Message
Manager Functions

0 VGA Color Monitor, Serial
Mouse, Keyboard

0Software., DOS 4.01, Microsoft
Windows386, C and Basic
Compilers, Tok's 1/0 System,
EPConnect + TekTMS

0Advanced Trigger Functions
-P Option 1 : Delete Advanced
Trigger Functions
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zero wait state RAM for syster,
m"nory

an 80 MByle
hard disk drive, and a 3 .5" 1 .4 MByIe Zippy disk in
addition to the features listed above . The C-size
controllers have an external clock reference included on
their front panels .

[he VX5530 D size VXI controller has a 16 MHz CPU,
2 MByles of 32 bit dual parted, zero wall-state, RAM for
system memory, a 40 MByle hard disk drive . and a 3 .5"
1 .4 MByle floppy disk In addition to the features listed
above .

The VX5535 D-size VXI controller has a 20 MH7 CPU,
a math co p rocessar, 8 MByte s of 32 bi I d ua I pof ted, ze ro
wait-state RAM for system memory, an 80 MBy[e hard
disk drive, and a 1 .5' 1 .4 MlByle floppy disk in addition to
the features listed above.
An optional connector supporting a high speed data

communication link for use in multi-fack VXI systems or
netwof k corninurl ications is available on the D-size
controllers . In addition, the D-size controllers have four
BNC connectors providing two channels of input and
output,

Bot h the VX5530 and VX5535 1 nc I ude TeWen i x
Advanced Trigger Functions (ATF), a superset of the
S I ot 0 re sou rces

	

which n rovi d e rea I ti me I i n ksbetween
VX4530/5 AND VX5530/5 SYSTEM

	

multiple VX1 sub
I
systems, control internal and external

signal phase relationships, and the ability to trigger on
complex events . The ATF are accomplished through
custom ECL gate arrays which provide three advanced
system leatures~ If igger logic . programmable linear delay
unitsand STARbus support . The, Logic Unit peiforms
logical functions : AND, NAND, OR, NOR, EXOR, EXNOR,
and INVERT, allowing a trigger event to be related to a
complex set of criteria, Two programmable linear delay
units are itsed for deskewing signals into and out of the
mainframe as well as altering the phase relationships of
signals within the mainframe .

	

Jhe STARbus support
enables routing and broadcasting of asynchronous
,signals with very tight time coordination . Tektronix
commitment to the VXlbus archifechire resulted in the
development an the Advanced Trigger Functions which
ma ke h i g h perf o rman ce ATE sys terns a rea I ity

I
n VX I -

VX4530 C-Size System Controller

CONTROLLERS
The VXI controller forms the core of [Inost automatic

test eq u j p rilei it systems by rn a nag
I
ng the h 1 g h pe qac ni -

ance VXI reS ouUs an d cont10 111 f 1 g t he VX I i nstrumenta-
[iori . Tektronix VX4530/5 (C-size) and VX5530/5
(D s ize) c ontro I I e rs I i n k I n te I's 80386 processor an d the
PC/AT architecture to the VXIbus creating a farnily of
controllers which uh I ize generic PC software . a l I of the
advanced i n stf u me ntal Io n re sou rces o ( t I ie W I bus, a nd
a dd ress the tu I I A32/D32 VMEbus meme ry space .
Additionally, these VXI system controllers provide GPIS
Corninandei-In-Charge (CIC) and Talker/Listener
capabilities .

These VXI system controllers implement Siot 0,
Resource Manager, and Message Manager functions- In
add

I
t

I
o n to p rovi d i n g the mandatory P3 si g na I s . Tek's

D-size controllers suppoirt the optional SYNG1 00 and
STARbus system resources . By Implementing [tie full
VXI specification in its family of VXI system controllers,
Tektron ix assures rompatib i I ity with VXI devicos trom all
other vendors even as more complex implementations
become available. This translates to easier system
integration .

Each Tektronix VXI system controller is provided with
a PC/AT style keyboard, a VGA Color Monitor, a seiial
mouse a nd software . I n ad d i ti o n to keyboard, mon ito r
and meu se p orts, a para I le I p ri rite r po a, seco nd IRS 232
port and GPIB port are mounted on the controller's front
panel . The software supplied with each of the controllers
includes DOS 4 .01, Microsoft VVindows386, C and Basic
Compilers, Tek's VO syslem, FPConnect + TekTMS .

The VX4530 C-size VX1 controller has a 16 MHz CPU-
2 MBytes of 32 bit dual poiled . zero wait-siate RAM for
system memory, a 40 MI3ytc hard disk drive, and a 3 .5"
1 .4 MByte floppy disk in addition to the features listed
above.

The VX4535 C-size VXI controller has a 201 MHz CPU,
a math co processor . 8 VlBytes Of 32 bit dual

Ported,
VX5530 l_)-Size System Controller
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VX5260 Wavefonn Digitizer

	

VX5790 Arbitra ry Wavefiorm Generator

VX1 SYSTEM INSTRUMENTS 9==91 ' .

VX5260

	

VX5790
The VX5260 is a compact, high performance, message

	

The VX5790 Arbitrary Waveform Generator (AWG)
based, dual channel waveform dig itIzer designed to uti I i7e

	

POFMitS complex signals to be generated for use as DUT
the instrumentation resources of the VXIbus . The 200

	

stimulus . These waveforms can he sine : triangle or
MS/s real time acquisition rate and B bit vertical

	

square a r rn o re af b itra ry s uch as wavelo rms d a r i ved frorri
resolution give accurate time measurements on transient

	

complex mathematical functions- The VX5790 can also
events as well as rapid capture of multiple events .

	

The

	

recreate wavef ofms down I oad ed from a d
I
g

I
tize r .

equ ivalefit time option and signal avprag i nq featu re

	

The VX5790 features 10 bit verlica I resolution, a
i ncrease t h e t i me and amp I itude reso I ut! o n to r rapetit i ve

	

maximum c I ock rate of 100 MHz, exteas i ve s ignal
signal analysis .

	

conditioning and wavefomi rnennory capabilities- The
A waveto r rn memo ry o pt i o n 1 ncreases th

a standard 16 K

	

maximum output amplitude from the VX5790 is 20 V
memory per channel to 1 28K (it I Gng record lengths are

	

pealk-to-peak i nto an open ci rcu it or 10 V peak-to-peak
required) . This flexible waveform memory permits the

	

i ii to 50 L 2 .

	

Threp, se I ectab le f
I
I ter s are I o cated with i n the

storage of long duration events acquired at high sampling

	

instrument with 3 dB points of 390 kHz, 25 MHL, and
rates or the storage of many shorter events .

	

3.1 MHz to assist with the removal of aliased compo
The trigger system provides flexibi I ity for synchrriniz-

	

nents and to smooth the output wavetorm- Waveform
ing the VX5?60 with the Device Under Test (DUT) as well

	

packet size is selectable fmon 24 up to 2048 data points
as other 1 n stru ments

I
n the test system - VXI bus STAR .

	

in increments of 8, The packets can be combined in any
SYNC100, tugger lines, and the FSTST protocol can be

	

order to define a sequence . Additionally, each packet
used to synchronize multiple dig itizers and othei VXI

	

within the sequence can be scanned from I to 256 times
instruments . This provides timing accuracy and high

	

before moving on to the next .
throughput for VXI ATE systems .

	

The VX5790 is a single channel, single wide D-size
Internal signal analysis commands are available to

	

instrument . Multi-channel VX5790's can be implemented
provide answers rather than just wavetorm data . Five

	

by add i ng add itional AWG modu les and using the VXI
recording modes emphasize, the versatility and power of

	

trigger protocols to synchronize opetation . Three
the VX5260 for both manufacturing ATIL and high speed

	

operating modes can be selected for optimal perform-
data acquisition applications- A real time A to D places

	

ance, Auto-Advance executes the next wavetorm packet
data from the A to D directly on the Local Bus, thus

	

without deday .

	

Packed Advance requires a valid trigger
providing continuous real time digital waveform data. The

	

before advancing which allows synchronization between
si gnal averaq i ng mode perm its 2 to 256 waveforms to be

	

diffe[ent wavetorms arid external events . Continuous
averaged reducing random noise and improves the signal

	

mode permits the VX5790 to function as a free running
to noise ratio on repetitive signals yielding increased

	

signal source .
vertical resolution- The envelope capture mode can he

	

Both the Waveform Digitizer and AWG are specifically
used to efficiently analyze signal drift and jitter . The

	

designed as VXI system instruments offering several
envelope comparison mode can provide go/no-go

	

modes of operation and advanced triggering capabilities .
verification of waveform data within the specified upper

	

ATL system performance will be significantly advanced
and lower boundaries . Auto-Advance rnode providers

	

when implementing the full extent of Telk's high
rapid c.aphice of multiple events by automatically arming

	

performance VXI instruments .
and waiting for atrigger event before capturing the next
waveform .

VX5260
Waveform Digitizer
200 MSIs Acquisition Rate
8 Bit Vertical Resolution

* Dua I Chann61 Acquisition
* 128K Recard Length per
Channel Options

* 5 Operating Modes. Real
TimeA to 17, Auto-Advance,
Envelope Capture and
Comparison, and Signal
Averaging

* Signal Analysis. Arithmetic
Functions, Wavaform
Parametrics, and Signal
Processing

" Selectable Input Coupling:
5612 or I MQ

" Equivalent Time Sampling
" Double Wide, O-Slze Module

VX5790
Arbitrary Waveform
Generator
" Ia Bit Amplilude Resolu lion
" Maximum Clock Rate of
100 MHz

" 128K Data Points of
Waveform Memory

" 3 Operating Modes: Auto-
Advanco, Packed Advance,
and Continuous

"Packefized Wavelarm
Generation. 24 to 2048 10 Bit
Packets Executed in Any
Order 1 to 256 Times

" Single-Wide, O-Size Module

307

MV



Nk
011

	

VXI SYSTEMINSTRUMENTS

VX4236
Digital Multimeter
6.5 DigitResolution
DC Voltage measurements
100 nIV to 300 V

OACVoltage Measurements
I Micro V to 390 V

" Resistance Measurements
100 MicroQ to
29Mn.

" Fully Programmable
" EXternal Trigger Capability

VX4223
Counlerfrimer
& DC to 1.3 GHz Frequency
Measurements

0 1 ffs Single ShotResolution
a Signal Conditioning
,@ External Arming Capabilities
,P Automatic Phase
Measurement

VX4440
Scanner Master
a Controls Six Ports
0 32 Bit Bidirectional TTL
Lines per Port

0 500 SteP per PortSequence
Buffer

a Three Operating Modes,
Immediate, Stored at
Sequenced

0Emulates TS840 Cards.
TSS40 Switch, TSS45 RF
Scanner, TSS46 Microwave
Scanner

0 Powers 12 PA51x Spring
Contact Probes or P650i
Microprobas

VX4236 Digital Multimeter

	

VX4223 CounterlTimer

VX4236
The VX4236 is a C-size, single wide, message based

6,5 digit full function Rgital Multimeter providing DC
Volt, AC Volt and resistance mDastifernevt capability . Up
to 1000 measurements can be stored in this DMM's
buffer before the information is tfa(isruitted to the system
controller . The VX4236 provides full external Galibration
of all ranges and functions via

the
VXlbus, so no physical

adjLJStO 811tS are necessary . High isolation of sensitive
input circuits can be accomplished due to art extremely
low noise DG to DC convener technique providing
excellent noise rejection . The VX4236 has a CMRR
>130 dI3 and a NMRR of 76 d13 dl line trequency for DC
Voltage ineasurerrients,

100 mV to 300 V DC Volts measurements can be made
with 6.5 digit resolution and 1 rnV to 300 V AG Voltage
measurements can be made with 5,5 digit resolution .
Resistance rneasufernents are made frorn 100 Qto
10 MQ with 5-5 digit resolution . The VX4236 has
selectable measurement resolution from 4.5 to 6.5 digits
to offer matchfig between the speed and resolution of a
measurement to the application's needs. Measurements
are fLJIIY programmable and can be ir[qqered externally-

VX4223
Tek's C-size, single wide dual channel VX4223

Counter/Timer module features fourteen measurement
functions incl ijd i ng phase and pu Ise parameters, rise and
fall times, and frequency profiling . DC Coupling allows
measurements fr0ffl DC to 160 MHz on Channel A, DC to
100 MHz on Channel B, and an optional Diannel C
aliows frequency measurements up to 1 .3 GHz. AC
coupling allows measurements from 10 Hz to 160 MHz
on Channel A and 10 ~ 1z to 100 MHz on Channel B. The
VX4223 has selectable. inl)LJI impedances of 50 0 or
1 M92 and selectable input attenuation of X1 or X10.

Th e VX4223 has f requcincy and
period resolution of nine digits jo one
second . I Hz resolution at 1 GHz and
10 mH7 resolution at 10 HZ are
obtainable in 1 second to fineet high
precision requirements . Averaged
measurements have. 100 picosecond
resolution as narrow as 5 ns . The
VX4223 can be externally arrned by a
TTI trigger signals or, using the gate
signal, the VX4223 can synchronize
other modules by driving a TTL trigger
I i ne,

	

TheVX4223 t i me base is
selectable between the system's 10
MHz clock or an external clock source .

VX4440
Commen to al riost every ATE

system Is the need to route signals
between test instruments and a DUT.
The VX4440 Scanner Master provides

the necessary control signals for Telk's TSS40 series of
relay drivers, switch cards, and modules- The. TSS40
series provides switches for high and low voltage and
CUfreri ts as welI as RF switch rn odu I es capa 1) 1 e of
switching signals tip to Ia GHz- The VX4440 features a
connector to supply power for the TO P6510 family of
active Spring Contact Probes for high impedance board
testing and P6500 series of micfoprobes for hybrid/wafer
testing .

VX4440 Shown Attached at the Head to One
Switch Module, and OneSwitch Card

Th e VX4440 is a rn essage based, C-size, sl rigle wi dP.
module providing 6 Ports to coritiol 6 switch cards or 12
RIF Modules. Switch control commands are executed
directly 1 n the immed a[e rriode, scan ned one at a time i n
the stared mode . or in the sequence mode a 500 step
buffer is used to store switch settings . The VX4440 can
execute prestored switch settings after a command of
internal TTI trigger . The VX4440 Gan also provide a TTI
trigger "ready" signal to other test system instruments
before proceeding to the next sequence ot switch steps .



COMPLETE SIGNAL SWITCHINGIDUT

	

such as actuators, solenoids, stopper motors, arid
robotics-INTERFACING SOLUTIONS IN A

	

Systems can range in complexity from a mainframe
SINGLE PACKAGE

	

and a single switching assembly, to DUT-interfacing
The Test System I n telace (TS 1) tarn i I y comp rism a

	

adapters and multiple card/module switching contigura-
group of components that provide complete switching and

	

lions for up to 768 channels- Ra(;kinounting and IEEE-
physical interfacing solutions for IEEE Standard 488

	

488 bus operation are standard features of the TSI 8150 .
(GPIB) systern builders- Althouqh designed primarily for

	

Conformity with Tektronix Codes and Formats assures
the manufacturing ATE environment, the TSI faldly has

	

starl dar d i zed b U S o p Pf ati on.
proven its worth i n a variety of uses,

	

The TS1 8 150 Mainframe i s the bas ic b u i I d i n g b I ock
Test engineers will benefit from the flexibility and

	

of the Test System Interface product family . It is an
versatil ity of the TSI tarn i ly- It is especially wel I -suited for

	

intelligent and flexible interface mainframe that provides
comp lex test requ i rements and fo r app Ii cat i ons req u i r i i ig

	

power, control, timing, and housing for TSI family
periodic test set-up changes . Examples of these

	

scanner cards and modules . The TSI 6150's mechanical
applications include testing of components, hybrids,

	

architecture provides flexible front and rear access to
circuit boards, sub-assemblies, and complete products .

	

installed cards and modules .
In applications where DUTs span a wide range of

	

The TSX 8140 Expansion Chassis J ou b I es : h e
bandwidth, power, signal-routitig, and physical-

	

mainframe capacity without doubling the expense, and
interfacing requirements, most test interfaces have had to

	

aflows twice as many channels to be controlled from a
be custom designed and built . In addition to being time-

	

single )US M&ESS .

consurning and expensive, these custom fabrications were

	

Physical interface to the DU I is provided by the TSA
difficult and costly to maintain, and docurnenta(ion was a

	

8140 rest Syst6i n Adapter The TSA can be meu inted
problem . The TSI family of off -the-shelf components

	

horizontally, vertically, or in a system rack with optional
offers an ideal solution .

	

rack s I i d es . An ex [a nsi ve Dife ri n g of i nterc hangeab to tcs t
These products can be easily and afiordably configured

	

adaple rs I ets yo u test a wi de var
I
et:y of d evice types,

to fit a majority of signal switching and DUT interfacing

	

such as hybrids, 011GUil bGafdS, and compnnents . Test
needs : digital or analog- front and rear signal access -,

	

adapters can be easily modified to accept various Zero
remote switching signal levels from microvolts to 400

	

Inser[ion l'orce (ZIF) sockets and adapters . An optional
volts : currents fr l~ frl microamps to 10 amps, and frequency

	

Test Head Receiver is Virginia Panel Corporation Series-
ranges to 18 GHz . Two custom driver cards are available

	

3200 compatible . which opens the door to a large
for routing specialty signals or for controlling devices

	

selection of vacuum bed-of-rialls test adapters for circuit
board testing,

7W 8150 (center rear) and Family
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INTERFACING PRODUCTS

TS1 8150
v Complete Line of Scanner
Cards and Modules
Complete Line of
Accessories for Switch-
Mounfingand DUT-
Interfacing Requirements
Flexible Mechanical
Architecture Permits Signal
Access from Both Front and
Rear of Mainframe
Low-Noise Linear Power
supply in Mainframe, Plus
Remote Switching (at the
DUT) for Signal Integrity
Intelligent Mainframe and
ControlAssemblies Free
System Controller for Other
Task$
Real-Thns Sequencing
Maximizes Throughput

"
GPI
In

" The TS18150 complies with IEEE Standard
486.1-1987. and wifft fektmoix Slago~rd
Cadpisand Fafmais .

Switches are mounted on cards or modules that can
be mounted in the mainframe, in aLJXiliary mounting
units, or

I
n the test system adapter, up to 40 feet away

fro rn the mat n f rame. (Lowe r-freq u a[icy swi Ic has are b u i I t
on a circuit card and are referred to as Switch or Scanner
QUC~ higher-frequency switches are built into modular
rietal cases and are referred to as modules.) Mounting
the switch assemblies in the test-system adapter puts the
switching as close to the DUT as possible, helping the
TSI ensure signal integrity . Numerous other techniques
are used to make sure your signals stay clean, such as
individually shielded function cards and a low-noisp.
linear power supply in the mainfrarne-

The TSI 8150 mainframe provides switch timing and
cc n I ro I

I
nformat

I
o n th r oug h TSS40Scanner Control

Assembli6s . Each switch card, or each two identical
switch modules, has a dedicated TSS40 that provides
real-time control for up to 32 switches in arty closure
pattern, with storage of tip to 500 test sequences . Add
programmable make-before-lbreak (MBIB) or break-
before-make (BIBM) for each switch . and you have
unparalleled control over your switches.

TSI 8150 TEST SYSTEM INTERFACE
MAINFRAME

In some test systems, the controllers don't lend
themselves to real-time operation, For these systems,
combining TS~ 8150 mainframe local intelligence with its
timing capability produces a powerful team, The TSI
8150 mainf rame's handl Ing of switch sequencing and
11 IT

I i ri g f rees tM
a
coritro I I

a
r to r other ta sks .

The TSI 8150 mainframe receives Instructions from
the system controller over the GPIB, storing up to 500
test stpps on each TSS40 Scamier Control Assembly .
Each TS540, in turn, passes the instructions to the
switching assernblius (one card of up to two modules of
the same type) that it controls . The system can then use
external triggers, internal triggers, or a single command
to increment each test sequence stap- Using stored
settings and either a trigger or a single bus command . a
test qystern can change the state of hundreds of swit6es
at the same time .

Two independent programmable timeTs provide
flexible control for sequencing and delay generation, thus
offloading these tasks from the system controller . The TSI
8150 also includes a 24 bit up/down total izef . The timers
arid the totalizer can be tied to an extensive trigger
systern . This connection provides flexible real-time
control of scanners . Unlike other scanning systems that
have only one triggef, the TSI 8150 rnainframe contains
10 general-purpose and three dedicated trigger lines .

Test-systern engineers can program individual relays
for Make-Before Break or Brcak-Befofe-Make operation .
The two capabilities can be mixed on the same card or
module .

[he I Sl 8150 mainframe contains mounting slots for
the TSS40 Scanner Control Assemblies . Switch cards
and relay driver cards can then be mounted either directly
on their scanner control assemblies, or remotely with an
extension ribbon cable . Switch modules can be mounted

either remotely, or an brackets supplied on the front and
rear of the I Sl mainframe, using different lengths of
ribbon cable .
Up to tweIve FSS40s can be mourited 1 n each

mainframe when the. switch cards are mounted remotely.
When switch cards are mounted directly an the scanner
control assemblies, only six such combinations will fit in
each mainframe, A cableway in the bottom of the
mainframe. allows convenient routing of cables between
the front and fear of the system~

CHARACTERISTICS

TOTALIZE
General - Programmable gate, preload, reset, arid
source select Can send SRO on und0low/overflow .
Maximum Count - 16,777,215 (24 bits) .
Minimum Pulse Width - 250 ns.
Maximum Repetition Rate - 1 kH7_

TIMER
General - Two independent pulse generators, source
and destinations are trigger lines ; programmable source,
destination, period, width, delay, burst pulse count, and
gate, can generate an SRO at and at last pulse count .
Resolution - 10 Ifis .
Delay Accuracy - 0.01 % +10, -10 ms .
Period, Width Accuracy -0.01 % +100, - a jus .
Minimum Period - 20 ms .
Maximum Delay, Period,

Width
- 655 .3 5 seco n d s .

Maximum Burst Count - 66535 or continuous .
lopu0utput - TTL compati ble .

PHYSICAL CHARACTERISTICS
Dimensions

	

mm in .
Width

	

483 T970
Height	264 104
Depth	641 25A
Weight

	

kg

	

III
Net

	

219 52 .5
Shipping

	

35-4 78 .0

POWER REQUIREMENTS
Line Voltage Ranges- 100, 110, 120, 200, 220, or
240 V ±10% .
Line Frequency - 48 Hz to 66 Hz .
Maximum Power Consumption - 525 W (567 V A) .

ENVIRONMENTAL
Ambient Temperature - 0 perati ng : OQC to +50 QC.
Nonoperati ng : -40 0 C to i 75 0C .



TSX 8140 EXPANSION CHASSIS
The TSX 8140 Lxpansion Chassis lets TSI 8150 users

double thei r channel scanin
I
nq capacity, win 1 le retaini ng

si ngle rnaiaframe control . The TSX 81 dO uses the same
rna i n

I
n [eir con nect as the TS18150 Mai oframe, a nd can

accommodate the same number of switches- Another plus
of the TSX 8140 is that twice, as many channels can be
controlled from a single GPII3 address . Besides saving a
bus add ress, th Is s

I
i n p I

I
fies c ont ro I a n d p rog ram rin ing .

Control for the TSX 8140 is provided by the TS1 6150
mainframe . One TSX 8140 can be connected to each TSI
8150. To ensure adequate power for a maximum number
of channels, [he TSX 8140 has its own built-in power
supply, the same high-quality, and low-noise linear
su p p ly used

I
n the ma i n f ra me .

Us i rig th e TSX 8140 and 016-0861-00 Aux [ Iiary Card
Racks, a sw

I
tc h i ng sys lern ca n be co nfi g u red wi th as

many as 720 general-purpose relay channels or
7(~b matrix switching channels . When the TSX 8140 is
used wi th th e 016-0862 - 00 Auxi 11 ary Mou nti ing Un

I
ts, u p

to to 576 Coax, RF, or Microwave channels are possible .

TSA 8140 TEST SYSTEM ADAPTER
The TSA 8140 Test System Adapter p rovIdes system

builders with a direct link between the device under test
(DUT) and the test systern .

One-ol-a-kind DUT interface designs airp. often
ex pen s ive to bu

I
I d,

I
nade q uate I y d oc umen led, and

difficult to service . When thp. Girigirial system buildpirs
change jobs, they take their design concepts with them .
Another problem is that one-of-a-kind designs are
difficu It (or impossible) to adapt to changing test system
needs . Us iog th e TSA 81 40's cominerc i a I I y avai I ad le test
heads cuts OUT adapter development time and materials
costs-

The TSA 8140 ensures excellent signal integrity by
allowing system builders to place switching and custom
siQnal cond iti on

I
nq ci rcu its very near the OUT . Steel

construction shields test circuits from low-firequency
magnetic fields . The removable top panel allows system
builders to configure the TSA 8140 for a dedicated
application-

SIGNAL SWITCHINGIPIATURING AND DUI

INTERFACING PRODUCTS

The TSA 8140 can be mounted horizontally or
vertically . In either corifiguiation, rack slide (ails can be
added with the TSA F01 rack-mountinq kit . For visual
inspection of hybrid integrated circuits with a micro-
scope, or other situations where a level stand is needed,
the TSA F02converts the TSA 8140 work surface from its
normal slant to a level attitude-

For quick and easy
OUT

interconnections, the
021-0435-00 T6s( Head Receiv6r is used with TSA F09
and the TSA F10 Quick Connect assemblies and the
021-0434-00 and 021-0436-00 Interchangeable Test
Adapter (ITA) assemb I i es . The TSA F09 Un ive r s a I Low-
Frequency Quick Conriect provides a curiTiectiori from
any one TSS4x switch card, relay dr~ver card, or TSD42I
n le rface card . The TSA IF 10 Low- F req ue n cy Quick
Con nect p rov Id es con nect 1 o n s from any two TSS42
General-Purpose Scanner cards-

The TSA F1 I High-Frequency Quick Connect and
021-044 1-00 1 TA p rov

I
de the same q u

I
c k and easy DUT

interconnection capabi I ity for TSS44 and TSS45 scanner
modules .

The TSA 8140 Test System Adapter
I
s a] so co ni pa I i 1) 1 e

with Virginia Panel Corporation's 3200-Series test heads,

PHYSICAL CHARACTERISTICS
Dimensions

	

MM In
Width	558 22.0
Height ~Iront)

	

115

	

4-5
Height (back)	222

	

&8
Depth

	

470 18.5
Weight

	

kq 113
Net

	

11 .8 26 .0
Shipping	14 .0 31 .0

TSX 8140

" TSI 8150 Expansion Chassis
" Doubles Capacity of TSI 8150
" Same Features as TSI 8150

TSA 8140

" Configurable Top Panel for
Dedicated Applications

" Optional Test Head Receiver
Aflows Easy Interfacing to a
Wide Range of Devices
Under Test

" Interchangeable Test
Adapters Provide for
Custom Interfacing (Hybrids,
Components, etc.) Pius
CommerciallyAvailable Bed-
of-Nails Test Heads

*Accepts the Entire TSI 8150
Family of Scanners to
Maintain Signal Integrityby
Minimizing Cable Lengths

a Rugged Steel Construction
for Low-Frequency Noise
Shielding



SIGNAL SWITCHINGIFIXTURING AND DUT
INTERFACING PRODUCTS

ACR/AMU
Fit Into Standard 19-inch
Racks for Convenient
Placement

*Accept up to 12 Scanner
Cards (ACR) or 6 Scanner
Modules (AMU)
Can he Mounted in a
Vertically- orHorizontally-
Configured TSA 8140 rest
System Adapter for Greater
Flexibility

TSS40
" Real-Time Control of up to
32 Switches for a Variety of
Operations

" Storage of up to 500 Test
Steps for Higher System
Throughput

" Programmable Trigger
Sources for Flexible System
Timing Coordination

" Switch Programming for
Make-Before-Break or
Break-Before-Make Switch
control

" Low-Cost 32 Bit Output and
5 Bit Input Interface

AUXILIARY CARD RACK (ACR) AND

	

Switch control can be. immediate or slored by use of
AUXILIARY MOUNTING UNIT (AMU)

	

either scan or sequence mode, In the immediate mode,
I n I a r g P ATE systems ~ sys lem bu

I
Id ars must

	

commands from the host GPIR controller directly

sometimes distribute switching functlons~ some switches

	

program the switches . In the stored mode, the switches

near Pie DUT, some near the stimulus instruments, arid

	

can be, scaf ined one relay at a time or a sequence of up to
sorine near the measurement instruments . The Auxiliary

	

500 steps can be p rep r ogrammed . W
I
I h th

I
s buffer, t h P

Gard Rac k, o r AGR (0 16-08 6 1 -00) and th e Auxi I ia ry

	

sequence can open or close more than one switch with
Mounting Unit, of AMU (016-0862-00) solve this

	

each step .

problem by providing the hardware that system builders

	

In either storage mode, asingle command or one of 12
h a rdwa re I r

I
q q e rs ca n

I
ncrement th a test seq uence - T heneed to physically mount switches in rernote locations .

	

output latch provides a TTL-latched output to drive theThe TS16 15 0 rna
I
nf rame p rov

I
de s t he powe r and co ntro I

	

scanne rs . I n th e i mmed
I
ate o r sto red modes, TS18150fof rernole I y-mounted s(;an ner cards and madu I es -

The 016-0861 00 and 016-0862-00 can be placed in

	

mainframe hardware synchronizes all switch state

standard 1 9-inch racks . I hey can be attached to either

	

changes at each step- A single command can change the

the front or back of a standard rack cabinet- The

	

state of tip to 768 switches .

016-0861 -00 accepts all TSI 8150 family scanner/switch

	

The control section performs timing functions, senses

ca rd s or rel ay d f
I
vef cards, a nd ca n be p I aced

I
n the back

	

the scanner type that the TSS40 is control I! ng, and

of a horizontally-mounted TSA 8140 Test System

	

provides programmable make-before-break or break-

Adapte r . Two can b e p laced
I
n th e bac k of a ve rti ca I ly-

	

befofe-make control . The trigger-line select block is a
p ro g rammab I e mat fix t hat set ects the I

I
nes that wi I Imounted TSA 8140 .

	

trigger the TSS40 .
The 016-0862-00 accepts all I SI 8150 tami ly scanner

	

Though designed to control scanners in the TSI 8150me
d u les . 0 n e 016- 0862-00 ra n be. mo u n led

I
ns i d e th e

	

family, the TSS40 can be used in a variety of specialTSA 8140 .

	

applications . In standalone applications, the TSS40
PHYSICAL CHARACTERISTICS

	

provides a TTL-cornpatilble, 32 bit digital output and a
5 bit digital. input interface . Typical applications are 32 bit

ACR

	

AMU

	

pattern generation and reading an encoded word un
Dimensions

	

mm

	

in

	

Mm

	

in

	

interchangeable test heads (to assure instal lation of the
Width

	

483

	

19.0

	

483

	

19 .0

	

proper test head) .
He~ght

	

178

	

7 .0

	

222

	

8.8

	

The. TSS40 Includes two program maskable output
Depth

	

267

	

10 .5

	

86

	

3-4

	

signals . Both are wire-Olied with the outputs of other

Weight

	

kg

	

lb

	

kg

	

Ih

	

scanner conuol assemblies- The READY line signals a
chan ge i n t he switc h patter n and th e n starts a III mer p reset

Net

	

4 .8

	

10 .5

	

2.3

	

5.0

	

for the switch closure and bounce linrie, After [lie preset
Ship

	

5,5

	

12 .0

	

2-7

	

6-0

	

time has passed, the READY liric signals the establish-
ment of a new patti . The SEQUENCE-DONE line signals
completion of the last pattern in the switch storage buffer .

TSS40 SCANNER CONTROL

	

At power-u p, th e TSS40 reads a rel ay code from t he
ASSEMBLY

	

scanner card or modifle(s) that It controls . From this

The TSS40 Scanner Control Assembly simplifies the

	

code, t he TS540 checks an i n tema I tab I e to d ete rm
I
ne the

system builder's task of controlling switches . In the.

	

switc1h settling time and card configuration . When driving

Tektronix TS1 8150 family of scanners, each TS540

	

custom relays, the user can program the TSS40 with the

controls one scanner card or up to two modules of the

	

switch settling time .

some type-

	

POWER REOUIREMENTS
The TSI 8150 mainframe or the TSX 8140 Expansion

Chassis provides power to the T5540 .



SIGNAL SWITCHINGIPIXTURING ANDDU1
INTERFACING PRODUCTS

TSD42 DIGITAL INTERFACE

	

TSS42 GENERAL-PURPOSE
The TSD42 can be used to interface other T .~l 8150

	

SCANNER CARD
system components to the DUT . The card provides

	

The TSS42 General Purpose Scanner Card is a highly32 parallel non-isolated TTL input lines and 32 parallel

	

configuiable, lorig-life switch assevibly . It performs thenon-isolated output lines . All signal lines have transient

	

many routine but essential multiplexing chores that
protection networks to prevent card damage when

	

complex test systems require . This versatile cardoperated in adverse environments .

	

arranges the channels in one group of U8, four groupsThe 32 bit output port of a TSS40 Scanner Control

	

of 1x4, and three groups of 1x2 . Each channel is a singleAmmbly provides the output data, In either immediate

	

wire. .
mo d e o r fro rn p re-sto red p atter n5

I
n th e 500-step scan n e r

	

The TSS42 uses I o n g- I ife m efc u ry wetted sw 1 tc h es,Sequence buffef . The input word Is MLJIIiPIPXed and read

	

ininirriong system downtime for switch replacement .through the TSS40's "relay type' input.

	

For users concerned about operating in mercury-Control for the TSD42 is provided by a TSS40

	

prohibited environments or about mechanicalmounted in a TS1 8150 Mainframe or TSX 8140

	

position inq, Option 01 off ers. dry-reed switches in the.Expari s
I
o ri C I iass is . T ti e TSD42 can be rno u ii te d o ri the

	

same switch configuration .TSS40, or externally connected by a ribbon cable up to

	

Printed ci rcuit pads near the. switches let
YOU attach12 meters long-

	

snubber networks for switching inductive loads .
The. TqS42's many special features make it suited to a

TSI FAMILY SCANNER/SWITCH

	

variety of applications, The long life, bounceless
operation, consistent channel resistance over switch lifeCARDS

	

and configuration flexibility qualify the TSS42 for many
The TSI 8150 family of scanner cards are controlled by

	

dernatidirig iiianufactucing ATE test set-ups.
a TSS40 Scanner Control Assembly mounted in a TSI

	

Multiple channels pern- 11 such uses as functional
8150 Test System Interface mainframe . Each card can be

	

board testing- Other special uses Include : audio
mounted in a TSI, 8150 mainframe, or mounted outside

	

switching, low-current power-supply switching into the
and connected to the TSI 8150 mainframe with a ribbon

	

DIJI : bias-voltage control ; and operations such as
cable assembly . up to 12 meters (40 feet) long .

	

component testing that require high-irepelitiun, lurig-life
operations .

TS841 LOW-LEVEL SCANNER CARD
The TSS41 Low-Level Scanner Card answers the

	

TSS43 POWER SWITCH CARD
system builder's need for multiplexing low-level signals .

	

The TSS43 Power-Switch Card provides 10
The differential thermal EMF (electromotive force) is

	

independent switch lines designed to let you switch
< 40 gV (< 1 pV with Option 01) . In its standard Gontigu-

	

primary of secondary supplies to the, DtJT-
rat 1 o n, t hc T SS41 offer s two 1 x 10 switch trees . Mov

I
n q a

	

Each channel consists of one normally open (NO) and
jumper creates a 1x20 tree . An additional tree switch relay

	

one normally closed (INC) contact- Transient suppres-
prepares the TSS41 for use in larger multiplexed systems

	

sors are wired between each NO and common and each
by reducing parasitic capacitance when no channel in the

	

NG and cnmmoin . These suppressors protect the
1 x20 branch is selected .

	

-	contactswhen the card switches inductive loads .
The TSS41's ability to simultaneously switch two

	

The TSS43canswilcti tip to 10Aor250V(rms), and
signal lines plus guard per channel lets you drive

	

is useful for switching power to the CUT . The most
balanced inputs to DUTs, The guard line isolates

	

common use is dc or 60 Hz . but similar applications
capacitance around the signal channels arid thereby

	

exist in 400 Hz avionic set-ups . A special use is
improves bandwidth .

	

switching miscellaneous units such as device handlers,
The standard TSS41 is well suited for applications as

	

solenoids, and other line-operated fix[uring actuators .
diverse as checking balanced transmission lines in audio

	

The TSS43 has a GO-A inrush surge rating, enabling it to
testing arid making transducer measurements m

	

switch loads such as a one-quarter horsepower 120 V ac
mechanical stress testing . The optional I gV differential

	

motor .
Itiernrial offset makes the TSS41 especially useful for

many transducer measurements and most differential
signal test set-ups designed to eliminate common rrode
problems .

TSS41 Board layout optimizes matching of parasitic
capacitances of high and low signal paths to provide
well-balanced quality routing for critical signals.

TSD42
Low-Cost Digital Inpull
Output
12 WPSInpu0K WPS Output
Input and Output Latches
All Signal Lines Protected

TSS41
- One 1x20 or Two 1x10 Switch
Trees

a Multiplexes Signals with
Differential Thermal Offset
Down to I pV

o Offers Fast Settling Time for
High Throughput

- Switches High, Low, and
Guard

TSS42
* 30 Cost-Effective Channels
for Configuration Flexibility

* Bounceless Mercury- Wetted
Contacts forLong Switch
LIfe

* Consistent Channel
Resistance (± 20 m 12
Typical) Over Switch Life for
Greater Test Reliability

* Dry-Reed Version
(option 01)

TSS43

Ton Independent Power
Channels for Primary and
Secondary Power Switching
Transient Suppressors for
Switch Protection with
Inductive Loads
Switches de through 400 Hz
forApplying Power to a DUT
High-Power Switch
Applications (250 V, 10 A,
2000 V A)
Useful for System Power Up
Sequencing



SIGNAL SWITCHINGIFIXTURING AND DUT
INTERFACING PRODUCTS

TSS48
" Choice of 5x6 or 2x16
Switch Topologies

" Choice of gounceless
Mercury- Wetted Switches
for Long Switch Life, or
Dry-Reed Switches for
Mervitry-Prohlbited or
Position-SensitiveEnvironments

" Consistent Channel
Resistance (± 20 m f

Typical) over Switch Life
for High Repeatability

TSI 8150 FAMILY SCANNER CARD SELECTION GUIDE
features

	

TSS41 T8842 TSS43 TSS48
Thermal 0ffsQ1

	

Std
,
< 40 4V differ-

	

< 100

	

< 100 PV

	

< 100 PV
ential (< 60 pV with
tlee switclh) : Opt
01 - K 1 l,LV (< 2 pV
%~,Itli tfee switcb)

Maximum Current,

	

500 mA dc or peak

	

1 Adc or peak

	

10A de ; 61) A stirge

	

I A do or peak
Switched/(Carry)

	

ac/(l A)

	

acJ(2 A)

	

for 2 msf(i 0 A)

	

ac (2 A)
Maximum Switched

	

250 V dc or plk

	

400 V dG or pk

	

150 V dc

	

400 V dc orTk
Voltage

	

ac : 175 V rms

	

ac (250 V Opt . 011

	

250 V i nis

	

ac (250 V OPL 01
and 03)

Maximum Switched

	

low

	

50 VA

	

2000 VA

	

50 w
Power
DjelectriG Standoff

	

300 V rms, 400 V

	

300 V MIS. 400 V

	

300 V ac,

	

31JU V rfflS . 400 V
dc or peak ac

	

dc or peak ac

	

400 V cc

	

dc or peak ac
Seftling Time

	

4ms

	

4 ms

	

51 ms

	

4 ms
chalillu ; Hesistance

	

< 1 .8 a

	

< 150 m Q

	

< 150 rn Q

	

< 150 m ~2
Itotal circuit)

	

(each Vy'iFe)

	

< 250 m 12 :

	

< 250 in L"

Switch Life

	

10,0 signal level

	

101 @ signal level

	

3XI07 mechanical

	

1010 signal level
101, 0 rated Ioad

	

101 4 rated load

	

101 @ rated I oad

	

101 9 rated I oad
10, a signal level"

	

1010 signal level"
101 @ rated load"

	

1010 rated I oad"
Switch Closures

	

20 3PST (high .

	

30 SPST

	

10 SPOT

	

30 SPST
low . and guard)

	

32 SPST*1
Power Requirements 24 V dc supplied from TSI 8150, TSX 8140, or external source
Envi ronmefltal Ope raii ng : 01C to +501C : Nonoperating : - 401C to +751C
.,.

	

Option 01 (and 03for TSS48)
-2

	

Options 02 and 03

TSS48 MATRIX SWITCH CARD
The TS548 Matir

I
x Sw Itch Card is des

I
gned to foute a

variety of signals, and is suited to testing a varied series
of DUTs or anywhere a full crossbar matrix is needed .
Rexibility is provided by the choice of 5x6 (standard and
Option 01) or 206 (Options 02 and 03) matrix
configurations . Each cross point is a single wire-

Fach raw and column is connected tG two connectors,
allowing easy expansion of the matrix in a row
dimension, the column dimension. or hoth dimensions
by adding TS348 cards. Each switch trace on the printed
circuit board includes blank pads so you can instal I
snubber networks for switching inductive loads.

The standard (and Option 02) switches are long-life,
mercury-welted re lays . These relays min

I
mize systerin

down-time
for

switch replacement. Options 01 and 03
substitute dry-reed switches in place of the mercury-
wetted contacts- This SLJbStilution al lows opera(i on

I
n

environments that prohibit the use of mercury, or in
mechanical posilion-sensitwb applications.

The long life, bounceless operation, consistent
channe I resi stan ce over the I i to of the switch, and
configuration flexibility qualify the TSS48 for many
demand

I
ng manutactur i ng AT[ test set- ups .

	

The Iaf ge
number of channels available supports applications such
as functional board testing- Other special uses include-
audio switching low-current power supply switching to
the DUT; lbias-v~itage control : operations that require
high repetition and long-life, such as component testing .



RELAY DRIVER CARDS

021-0417-00 HIGH-CURRENT DRIVER CARD
021-0418-00 60-imA DRIVER CARD

The 021-0417-00 and 021-0418-00 driver cards
conven iently i riterface user-su pp I ied relays and other
devices to the TSI 8150 Test System Interface mainframe.
The 021-0417-00 switches up to 1 A per channel ; the
021-04 18-00 switches up to 60 mA per channel . Each
driver card provides printed circuit briard protatypiag
features for users who want to interface their own relays
into the TS1 8150 Test Systern Interface farnily .

Typ i ca I uses fo r t hese ca rd s i ncl ude o perati rig speda I
relays SUch as optical switches, rnicrowave transfer
switches. and picoarnip low-current switches . Other uses
include driving dc devices su0i as air valves, solenoids,
handlers, and actuators . These cards provide easy
interface ut the devices to the General Purpose Interface
Bus (GPiB) IEEE Standard 488 .

The card's output drivers contain internal diodes that
clamp the back EMF generated by a relay-coil opening to
the coil supply voltage . Coil voltage for the relays passes
through a limltlng fuse . The return path connects to
chassis ground-

All of the TSS40 command functions are available. for
the dr i ver cards . The cc nfi gu rat i o n command a Iways
returns 1 of 24 . On the 021-0417-00, multiple switch
channels can be closed simultaneously, providing the
tota I cu r rent dnes not exmd 4 A - Ot her tealif res ava i I alb. I ea n t hese p rotatype car d s i n c I u d e : seq u ence sto rage,
hipak-before-make and make-before-lbrealk capability,
timing control, and user-programinable bounce timing .

The driver Gaids. are controlled by a TSS40 Scanner
Control Assembly mounted in a TSI 8150 mainframe . The
cards ca(i be mounted in the TSI 8150 mainframe . or
mounted outside and connected to the TSI 8150
mainfraine with a ribbon cable assembly . up to 12 meters
(40 feet) long .

TSI FAMILY SCANNER MODULES
Th e TS I scan net rin ad u I es a re cont ro I I P d by a TSS40

Scanner Control Assembly (SCA) mounted in a T&I 8150
Test System Interface or TSX 8140 Expaosim Chassis
ma i ntrame, Each modu I e has an expa n si o n cc n n ectof t hat
allows a second identical niodule to be control led by the
same TS540 .

The modules can be rnounted in a TSI 8150 or TSX
8140, or externally in an Aux! I lary Mounting Unit or Test
Head Receivei lFanrie. Remote mounting up to 12 meters
(40 feet) from the TSS40 is possible .

A 5(konductoi ribburi cable assembly provides
control from the TSS40 to the module, and from module-
to- rn ad if

18 whe i i i ri t h e extended (two modu I es cc ntro I led

01 UINeli-e a Vy I i Uri11 -4 U/FIYI i L/n.1 I NU eu V.L1 " L) I

by one TSS40) 111ode of o pe rat i o ri . A cont r a I cab I e
approximately 21 inches long is included with each
module~ longer cables are required tor external (remote)
mounting .

T wo exten de cl ca b I e accesso r i es are aval I ab I e : part
n umbe r 198 -5581 -01 p r o v i des s i x p re-assern b I ed
2 meter (6 feet) cables : part number 198-5579-01 is a kit
that includes 30 S rrip.ters (100 feet) of ribbon Gable arid
24 connectors .

TSS44COAX SCANNER MODULE
I he TSS44 Coax Scanner Module multiplexes

moderate. bandwidth signals through shielded coriduc-
tors, using coaxially shielded relays at ranged in two 1x6trees . Fach channel consisis of une switched signal wire
and an unswitched shield that is common to the other
shields I n the Mole [tee . To efiminate low-trequency
ground loops, the shield common is isolated from
chassis ground-

TSS45 RF SCANNER MODULE
The, T~S45 RF Scanner Mucule provides 6-to-1

multiplexing of VHF/UHF signals in either 50 El or 75 L2
envirorinnen1s . Two independent 1xG trees contain the
switches. Each channel consists of a switched center-
conductor, arid an unswitched shield that is common to
the other shields and chassis ground .

The bi nary tree switch i ng technique used al lows
selection of only one channel at a tinie in each tree . This
eliminates unterminated stubs and equalizes path lengths
through all channels .

It) the standard and Option 01 units, both switch trees
i ncriude a p or( Ihat can be used to lerm i nate the ccmmon s
line when no switch is selected . One of the termination
conneclofs Gan also be jumpered to the other switch
tfee~s common line to form a 1x12 switch tree with
reduced specitications .

Option 02, available only with 50 Q switches,
piovides eight back-terminated channels, arranged in two
1x4 switch trees . A similar binary switching method is
used, with (he switch contacts arranged so the signal
lines are terminated in 50 L~ when not selected . The
terminators do not affect switch specifications or
peormance when the signal I ine is connected . The port
for terminating the commons is not available with this
option-

The TSS45 can be used i n areas s uch as ~ t i nie-d orna i n
and ffecluency-domain testing across the UHF range,
frequency-domain device testing with no switch
characlerizalion required in the HF and VHF ranges :
routing single-ended logic signals (for exartiple, if) GaAs
testing) , testing general communications equipment,
video distribution and routing of video test signals (750
uption) .

INTERFACING PRODUCTS

RELAY DRIVER

CARD

" Control up to 24 11ser-
Supplied Relays for Custom
Applications

" Open Collector, NPN
Darlington Drivers

" Allow 24 Channels of
Control for Solenoids,
Actuators, Handlers, and
Other Devices

" Low- Voltage Detection
Circuit Generates Error
Message it Power Supply
Fails

" Blank Prototype Area for
User Wiring

" Back EMFDiodes for
Switching Inductive Loads

TSS44

" 71vo Independent 1x6 Trees
Shield-Commnn Isolated
from Chassis Ground,
Preventing Low-Frequency
Ground-Loop Problems

" High Level ot Isolation and
Low Crosstalk for Low-Level
Measurements

" ONC Connectors for Easy
and Economical
Interconnections

TSS45

" Two Independent 1x6 Binary
Switch rrees (Standard and
Option L711

" Choice of 50 92 or 75 Q
Switching Environments, for
ATE, Data Acquisition or
Video Switching

" Wide Bandwidth for TDR and
Communication Frequency
Tests
Back-Termination Available
(Option 02) in 1x4 Switch
Topology



SIGNAL SWITCHINGIFIXTURING AND DUT
INTERFACING PRODUCTS

TSS46
* 18 Gflz Bandwidth (45d8)
for Microwave Test Setups

" Two Independent 1x6 Switch
Trees

" SMA Connectors for
Attaching Flexible and Semi-
Rigid Coaxial Signal Paths

" Back-Terminated Option
Available

TSS46 MICROWAVE SCANNER
MODULE

The TSS46 Microwave Scanner Module provides an
extremely wide bandwidth (18 GHz), with flat frequency
response . These attributes allow use in systems with
reduced bandwidth requirements without concern tarI
nsertion I oss or r1seti me degradati on .
The TSS46 i s inatc I ied f a r us e

I
n 50 0 e nvi ro nme nts .

Each module contains two independent 1x6 switch trm .
Each channel consists of a switched centur-curiductor
and an unswitched shield that is common to the other
shields and to chassis ground .

The TSS46 allows more than one channel in a switch
tree to be connected to Common at a time . Any two
channels in a treer can he. dosed concuir rently with a

~7ower Requir8lflelltS

	

24 V. from dc coll supply !a TSI 8150 . TSX 8140, or frorn external source
Environmental

	

Operatfng~ 01C to +501 C : Nonoperatirig : -40'G to +75'C

100% duty factor . Mure than two charinels in a tree can
be closed concurrently, but with an unspecified do
factor- Duration of relay activation when using three of
more channels concurrently should not exceed 1 minute .
An option provides back-termination for al I twelve

channels . The switch contacts are arrangpd so that each
signal I Ine Is automatically terminated in 50 92 when its
switch is open . Switch performanGe and specifications are
n ot aff ected whe n the switch i s c I osed,

The TSS46 is useful in applica[ions such as~ UHF and
I ow -en d m

I
cro wave te

sit I
n g with o ut switc h character

I
za -

tior : multiplexing of TDR tests [or hybrid, stripline,
ruicrostrip, and controlled-impedance testi% broadband
parametric testing that requires two switulies tu be closed
concurrently.

Features

	

TSS44

	

TSS45 (Std .)

	

TSS45(Optl)

	

TSS46
Iflsertion Loss

	

< 0.1 dG # 100 kH7

	

< D.75 dB v-) 800 MHz

	

< 0 .75 dB (0) 400 MHi

	

< 0.1 dB @ 3 .0 GHz
(ally port to

	

< 0 .2b dB 41 50 MHz

	

< 1 -0 18 (4 1 . 2 G Hz

	

1,5 d 64 1 -0 GHz

	

< 0.3 dBQ 12 GHz

common)

	

< I -0 d8 4 200 MHz

	

< 3.0 :119 14 2 3117

	

< 0.5 dB (0j 18 GHz

annel Isolation

	

> 80 dB 0100 kHz

	

>60 dB @800 MHz

	

>60 dS 0700 MHz

	

>go dS 0 3-0 GHz

any port to

	

> 45 dB050 MHz

	

> 50 dR 0 1 .2 GHz

	

> 50 dD@1.0 GHz

	

> 70 dB 9 12 GHz

common)

	

> 40 dB @200 MHz

	

>40 dO 9 2,0 GHL

	

> 60 dB @ 18 GHz

sstalk Isolation (be-

	

> 80 dB 4100 kHz

	

> 60 dB 0 800 MHz

	

>60 dB A700 MH7

	

> 90 dB ~),~ 10 GHz

tween any two ports with

	

> 45 IR A 50 MH7

	

> 40 d13 2 1 .2 GHz

	

> 50 d8 -9 1,0 GHz

	

> 70 dB @ 12 GHz

corninoii and all unused

	

> 40 dE -4 200 MHz

	

> 30 JE @ 2.0 GHz

	

> 60 dB 41 18 GHz

ports terminited)

VSWR tany port

	

< 1,05-1 @ 100 kHz

	

< 1,3
'
10 800 MHz

	

< 1 .51 0 400 MHz

	

< 11 - 1 0 3 .0 GHz
to common)

	

-c 1 .21 @ 50 MHz

	

< 1 ~5-1 @ 1 .2 GHz

	

< 2.3.1 @ 1,10 GHz

	

< 13- 1 4 12 GHz
< 2114 200 MHz

	

< 3.51 4 2.0 GHz

	

< 1 .5 : 1 d 18 GHz
maximum Switched

	

500 FoA dc OF

	

1 .0 A dc or

	

1 .0 A dc or

	

50 mA dc or
Current

	

peak ac

	

peak ac

	

peak ac

	

peak ar.
Maximum Switched

	

150 V dc or

	

24 V dc or

	

24 V dc or

	

15 V dc or
Voltage	peakac

	

peak ac

	

peak ac

	

peak ac
Maximl-lon CarrV

	

1 .0 A

	

3.0 A
culrent
Maximum Switchable

	

10 W (res i stive) : 2 00 mW

	

10 W (RF into 50~12 : 6 W

	

10W (RF Into 75 Q)~ 5 W

	

125 mW (FIF into
Power

	

(RF into mismatched load)

	

(RF into rnismatcWl load)

	

(RF into mismatched load)

	

so ~-I)
i7aximurn Carr~ Power

	

500 mW "'RF into 5n Q~

	

10 W (KF ill tu bo ~ ~)' 5W.	10 W (RF into 50 ~-A) - 5W

	

4~0 W to 100 MHz . 200 W
(RF into mismatched load)

	

(RF into mismatched load)

	

to 700 MHz -, 100 W to 3-5 GHz
50 W to 18 GHz

Dielectric Standoff

	

250 V dc or peak ac

	

50V dc or peak ac

	

50 V dc or peak &C

	

50 V do or peak ac
Switch Life

	

SX107 operations

	

105 operations

	

105 operations	1 01 nperati a ris
Settling Time	4ms

	

31 ms

	

31 ms	41 ms



SIGNAL SWITCHINGIFIXTURING AND DUT
INTERFACING PRODUCTS

P6513/P6517 PROBE SCANNER

	

Options are available. for adding high-freqijency

SUPPORT KITS

	

switching up to 18 GHz, The switches are mounted right

Optional probe spanner accessory kits are available for

	

in the TSA 8140 Test Systern Adapter, using the

the TSS44 and TSS45 . These kits provide hardware

	

016 0862-00 Auxiliary Mounting Unit . This provides a

support [u let [lie TSS44 and TSS45 scan P6513 and

	

benelit uniclut to Talk and [lie TSI 81 50~ swilching right at

P6517Spring Contact Probes . These 1OX probes provide

	

of very near the DUT . The reduced cable lengths to the

h igh bandwidth, I ow circuit-load
I
ng si gnal acquisition

	

DUT, pl us the additional sh alding of the TSA 8140 .

(300 MHz, I M 0, -, 3 .8 pF for the P6513) . The P6513 is

	

yields a major improvement in signal integrity .

designed for mounting on 100-mil centers, the P651 7 for

	

Deluxe coaxial and RF option kits enhance signal

50-mil mounting . The P651 3 and P651 7 are deKribed in

	

integrity and conven ence even mon, switches are

more detail in the Accessories Section of this catalog

	

mounted in a 021-0435-00 Test Hea~ Receiver, then

beginning on pa,

	

interfaced to the DUT with a TSA F1 1 High-FreqUenCy
ge 383 .

	

Quick Connect, This eliminates one set of connectors and
With the probe scanner kits, a fully-automated, GPIB-

	

surle cabling .contrnfled, vacuum-operated bed-cf-rialls test fixture with

	

The DMM, power supply, and general purposelow circuit loading and high bandwidth CaD be built . The
TSS44 and TSS45 Scanner Modules used in conj

.
uction

	

switches are rennote-mouated too, using the

with these kits are installed in an 021 -0435-00 Test Head

	

016-0861 -00 Auxiliary Card Rack . An added advantage
of remote switch mounting is that it trees the TSI 5150Receiver an

I
ntefchangeable test adapter (ITA) supplied

	

mainframe to be mounted in the most convenient place,
by Virgi~la Panel Corporation Is also required .

	

thus optimizing valuable rack space .
Two kits are available . 021-0444-00 is the basic kit,

	

Switches. can be mou nted up to 24 feet from theone of which Is required for each systern . Lach

	

mainframe without affecting switch performance . the021-0444-00 kit includes a 1 2-probe carrier (mounting

	

standard package comes with a 198-5579-01 Extensionassembly) and a power connector that mount in the ITA :

	

Cable Kit . This kit Includes 100 feet of switch control wirea mating power connector that mounts in the Test Head

	

(50-lead ribbon cable) and 24 connectors, enough forReceiver and a power regulator board that mounts in the

	

twelve control cables .TSI 8156 . The 021-0444-00 kit includes all the hardware

	

Fach scanner card is customer-wired to a 64-pin
needed for interfacing and powering twelve probes .

	

Virginia Panel Corporation connector module installed inAdditional ITAs, for different applications, can then he

	

the Test Head Receiver . Each of two 021 -0447-00 GPbu i It us 1 n g 021-0443-00 k
I
ts- The 021 -0443-00 k It

	

Virginia Panel kits provides 128 36 inch signalincludes the probe carrier and the ITA power connector

	

patchcords for this purpose . Mating connector modulesmodule .

	

and signal pins for DUT interconnection are also
For more information on the Intoichaogeable Test

	

provided .
Adapters, contact a Tektronix Sales Representative or call

	

The TSI 8150 mainframe provides the GPIB interfaceVirginia Panel Corporation . Virginia Panel's headquarters

	

and power supply for all the switching cards andcan be reached at (703) 949-8376 .

	

modules . The basic system configuration uses six of the
twelve available slots in the mainframe- I hese slots hold
the six TSS40 Scanner Control Assembly (SCA) cardsTSI 8155 TEST SYSTEM INTERFACE

	

that control six switch cards mounted in the Auxiliary
PACKAGE

	

Card Rack . When optional coaxial, RF, or microwave
The TSI 8155 Test System Interface Package is a

	

scanners are added, more TSS40 cards are mounted in
collection of TSI family hardware, selected to simplify the

	

the TSI 8155 mai nframe .
job of building a lest systern . The TSI 8155 package by
itself can provide a complete test interface and fixturing
solution ; its "add-on" flexibi ity serves a wider variety of
testing applications .

The package is based on the TSI 8150 Test System
Interface . Standard hardware includes switch cards,
au x

I
I
I
ary ni oun t

I
ng u n its, a test systeu i ad a p ter,

Interchangeable test adapters, plus all the cables and
confieclois needed to complete the interface- The basic
package provides DMM switching, power supply
switching, arid general-purpose switching . Tree arid
matrix switching are suppoqed for both stimulus and
measurement .

P6513/P6517
Probe Scanner
Support Kits
" Combines Functional and

In -Circuit Testing for Luw to
Medium VolumeApplications

" Quickly and Easily
Reconfigure Test Systems
for Diverse Applications

- Wide-Bandwidth Probes with
Low Circult-Loading
Characteristics Provide
High-Frequency, Low-
Aberration Testing

TS1 8155
" Standard Switching for
DMNs, Power Supplies,
Oscilloscopes, Counters,
Signal Sources, andAll
Signals to 2MHz

" Package Options Provide
Switching and Configuration
for Coazial, RF, and
Microwave Signals to 18 GHz
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ORDERING INFORMATION
TS18150 Test System IWe rface

	

$3,m

	

OPTIONS

	

0PTI0NAL ACCESSOR IESlncludes~ Rackmouriting hardware: User's

	

System Service Manual - Order 010-5767-01

	

$51)Manual- Configuration manual ; Programmef:s

	

INTERNATIONAL POWER PLUG OPTIONS

	

Card Extandor (Senrice) - Of d0r 06 7 U1 62-0 0

	

$150reference guide: Power cord-

	

Opt. Al - Universal Eura 220 V, 50 Hz

	

NG

	

Auxiliary Card Mounting Rack - ForTSD42rTSI 8155 Test System Interface

	

Opt. A2 - LIK 240 V, 50 Hz

	

Nc

	

TSS41. I SS42, TSS43. TS548. 021-0417-xx, andPackage

	

$15,995

	

Opt A3 -Australian 240 V, 5D Hz

	

9C
lncludes~ (1) 1818150. (6) TSS40:

	

OPt. A4 - Noah Arnerii~an 240 V, 60 Hz

	

ING

	

021 041 B-xx . Order 0 16-0861-00

	

$330

(1

	

198-5579-01 Extensio n Ca b1fl Kit;

	

Opt, A5 -Switze r1and 220 V, 50 Hz

	

NC

	

AuxiI !a ry Hr Mo uMing Un it- For TSS44. TSS45 .
and TSS46. 0rd 8r 016-086?-00

	

$180
(1

	

016-0861 -100 ; (1 ~ 016 -0862-00 (2) TS841

	

TS18155

	

Extension Cable Kit: - Incl- 30 .6 fn (too') of cable
~2) TSS42: (1) TSS43 (1) TSS48 ~11) TEA314;

	

0p
1
. 01 - Adds Basic Coax ial Kit

	

+$2,295

	

and 24 tonnectois . Order 198-5579-01

	

WO
(1) TSA F01

-
(1) 021-6435-00-. (1~ TSA F09;

	

Opt. 02 - Adds Deluxe Coaxial Kit

	

+SZ,995

	

Extension Cable Assembly - Six 2-meter~6.5')(1) TSA Ho . (1) 021-0434-00 : (2 .) 021-0447-00

	

Opt. 03 - Adds Basic RIP Kit

	

+$2,995

	

extens i on cables . 0rder 198-5581 - 01

	

$300
GP Virginia ~aDel Kits

	

Opt04 - Adds Delux~ RF Kit

	

+$3,995

	

Test Hcad Receiver - Go rn pat
I
hm with test

TSX B140 Expansion Chasshe,

	

$3,258

	

Opt 05 - Ad Us Mi L;rawave Kit

	

+$40,495

	

fixto re & frDm Virginia Pa nel - 0rder 021 -0435- 00

	

$3,250
Includes: Rackmountinq hardware : Instruclicri

	

Opl. 09 - Adds Dig JB I IiO Kit

	

+$1,525

	

Intorcha nIt aa h19 Test Ad a plers -
sheet TSI 8150 inte rconnection ca ble a nd buffer

	

Fuli-s i7e~ Ofder 021 - 0434 -00

	

$550
boa~d Gro uad st rap Powe r cord,

	

TSS41/TSS4ZqSS43/TSS48

	

Half-size~ Order 021-0436-00

	

$595
TSA 81140 Test System Adapter

	

$575

	

0pt. 10 - De lete Front Pa naI (to r
I
nstal latio n

I
n

	

ExtmdoO-fiarrie Order 021-0441-00

	

$795
91 U-0851 - 00 Au xi liary Card Mo unting

	

Auxiliary Card Rack)

	

NC

	

TSA F01: Raukm'o untirig Hard ware Kit for
Rack

	

$330

	

TSS41

	

TSA 8140

	

$195
016-0862-00 Auxiliary High-Frequency

	

Opt. 01 - Stj bstitute I pV th ermaI dirf-fe remial

	

TSA F02: Hybrid Fixtiire (leveling) Kit for
Mounting Unit

	

$480

	

relays,

	

+$425

	

TSAB140

	

$359
TSD42 32 bit Generat-Purpose Digital

	

TSAF89: Universal LF Quick Coariect

	

$425
Interface Card

	

$450

	

TSS42/TS848

	

TSAF10: LF Quick Connect

	

$425
TSS40 Scanner Control Assembly

	

$305

	

Opt- 01 - Substitute dry-reed relays

	

NC

	

TSAF11A : HF Quick Connect

	

$450
TSS41 Low-Level Scanner Card

	

$655

	

TSS"/TS&45

	

ITA/Rcvr/Power Probe Scanner Kit - Complete
TSS42 GONFal-Purpose Scanner Card

	

$605

	

Opt09 - Move output (;urT1TT1fJ115 to rear panel

	

NC

	

stipport kit . Order 021-0444-00

	

$3bu
TSS43 Power Switch Card

	

$495

	

ITAProbe Scanner Kit - SuppQrt for additional ITA5.
TSS44 Coax Scanner Module

	

$695

	

TSS-45

	

0rdef 021 -044 a-00

	

S125
TSS45 RIF Scanner Module

	

$400

	

Opt01 - Substitute 75 0 relays

	

+$125

	

Virginial Panel Fixtufing Kits - Contact Tok Sales
TSS46 Microwave Scamief Module

	

$2,095

	

Dpt. 02 - Add back-torminatio n

	

+$125

	

Representative for deta
I
I ed descript ions .

TS&48 Matrix Switch Card

	

$725

	

TSS45

	

128-Ch . Signal/4-Ch . Power Kit -
921-0417-00 High-Current Driver Card

	

095

	

Opt02 - Add back-tarmi ;iation

	

+$525

	

Order 021 -D447-00

	

$450
021-0418-00 60 mA Driver Card

	

$295

	

128-Ch . Bad-of-lhlads Kit - Order 021-0448-00

	

$195
TSS48

	

Intor1ace To ol Kit -01dcr 021-0450 00

	

$4,300Opt 02 - Substitute 2x16 matrix config ural io n

	

NC

	

24-Ch- RIF Kit - Order 021-0454-00

	

$595
Opt . 93 - SLibstitute dry-rted relays tp 2)(16 matrix

	

NC

	

8-Ch . Microwave Kit - Orde r 021-0455-00

	

$2,225

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
To I I free: 1 - 80 0-426- 2200, Ext. 99.



PEP 201 SYSTEMS CONTROLLER

	

The display card and the 14 inch nionuchrNfle monitor
The PEP 201 Systems Controller brings 32 bit 80286

	

provide maximum compatibility with TelkWare and other
data-acqu[sition and processing power to instf ument

	

software while providing capabi I ity to meet demanding
systems conif 01 . The. PEP 201 processi nq power is

	

graphics needs .
essential to acquiring data and converting it to engineer-

	

PEP 201 SOFTWARE
ing units . The PEP 201 has disk, memory, and processor
speeds optimized for controller applications that do not

	

MS-DOS Operating System
require the power or speed of the 80386 16 MHz PEP 301

	

MS-DOS version 3 .3 is upwardly compatible with
or 20 MH1z PEP 303 .

	

MS-DOS 3 .2 and provides new commands and
PEP 201 GPIR hardware and software make the

	

extensions to existing ones .
controller productive quickly . GURU 11 software provides

	

In addition to the extensions of MS-DOS, added
flexible instrument access through interpreted BASIC or

	

commands include a system speed command . t o set the
Menu selection . GURU 11 Signal Processing and Display

	

speed of the processor to 8 or 12 MHz clock speed . This
tunctions provide access to waveforin acquisition,

	

allows speed-dependent programs written for a PC/XT,
analys

I
s, a r ith mct 1 c, and d 1 s p I ay on a va r iety of hardc o py

	

for example, to be. executed properly on the. PEP 201
devices-

For applications needing more speed than the

	

OW-BASIC Language Interface
interpreter can provide, GURU 11 connects to compiled

	

GW-BASIC, like BASICA, allows quick interactive
BASIC . Supplemental software provides the link to

	

programming in interpreted BASIC . GVV BASIC provides
Microsoft QuickBASIC-

	

add itiunal scieen iricides The screen editor is improved
with help modes and improved editing .

The Tektronix PEP201 System Contrviler

SYSTEM UNIT
T h a ma i n p rocesso r uses a 12 M Hz I ntel 80286 32 b it

p ir ocesso r . T he 1 MByte of Ran dom Acces s Memory uses
interleaving and 120 ns access parts with one wait state .
The 3 .5" 720 KByte floppy along with the 20 MByle Hard
Disk supply ample storage for demanding controller task .

Keyboard

	

Ordering Information on Page 323
The system keyboard is a 101 key "Enhanced AT" style

wi[h key click and tactile feel .

Display System
The display controller installed in the systems unit has

256 KBytes of video memory, a high resolution 640 X 480
mode, and is fully compatible with IBM EGA Standard .

SYSTEM CONTROLLERS LUM

I

	

PEP 201

GPIB Applicallions Software
GURU Ili includes a Test-procedure generator, Menus

made for selecting pre-wiritten BASIC routines, as well as
Tektronix Digitizef support for 2220, 2221 . 2230, 2430,
2430A, 2440, 336, 390AD, 468, 494P, 5223, M20,
7912AD . 7854, 11401, 11402 and RTD 710,

* 12 MHz Intel 80286 System
* I Mffyte Memory
* 720 KByte Floppy
* 20 MByte Hard Disk
" Serial Port
" ParallellPrinter Pori
" 14-inch EGA Mano-Graphics
Display U.S. Only

-P 101 KeyAdvanced Keyboard
" Controllable Clock Speeds
" GURU HSoftware
" Cloak Calendar w1hieffety
Backup

" All Software Pre-Installed
" Tektronix I Year Warranty
- 809 Hotline Support
Up to Four Hours with a
Tektronix Trained

Application Engineer

FGP17B
I UIE4N

*7 be PEP 201 comPlies with IEEE
Sta mdayd 488.2 and Tektronj~x
Standard Codes and Formats



W=R9W SYSTEM CONTROLLERS

PEP 301

* 16 MHz
Intel

80386 System
with the 80387 Co-Processor

* 2 1118yte Memory -
Expandable to 4 MBytes

* 40 MByte Hard Disk and
1.2 MByte High Density
Floppy Visk

* 14-inch Color Graphics
Display with CGA, EGA, and
800 X 600 Resolution Modes

* Detached 101 Advanced
Keyboard with Tactile Keys

* Clock Speed Controllable to
4.77, 6, 8, or 16 MHz to
Permit Maximum
Compatibility with Existing
User Software

* GURU /I Sottware for Easy
GPIB Access and Control

!4 .42
. . . . . ..

.
.. . . . . .

FG P17B
I IEEE488

" GPIB Interlace Board for 488
IEEE Instrument Control

" ClockeValandar wl9affery
Backup

*All Sottware Pro-installed
and Integrated on the Hard
Disk

* Tektronix 1 Year Warranty
* 800 Hotline Support
* Up to Four Hours with a
Tektronix Trained
Application Engineer

*nL, PEP301 complia mith IEFE
Standard 488.2and Tekirvnix
Sifindard Code& and FormaLq
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PEP 301 SYSTEMS CONTROLLER
The PEP 301 Systems Controller brings 32 bit 80386/

80387 data-acquisition arid processing power to instru-
ment systems control . With processing power 3-4 times
a standard 12 MHz 80286-based system, tasks that tonk
too long of were too big to tackle . become reasonable .
Computation is an important part of the task of a
controller when used to help analyze the data . The pro-
cessing power is also essential to acquire data and
convei I it to eng ineeri ng u nits . The PEP 301 has disk,
memory, and processor speeds Optioli7ed for dernanding
applications .

GPIB hardware and software. make 1he controller
productive quickly, GURU 11 software provides flexible
instrument access through interpreted BASIC or Menu
selection . Signal Processing and Display functions
GI JRU I I provid e access to waveform acqu

I
s Iti on,

analysis, arithmetic, and display on a variety of hardr.opy
devices . GUR U li software

I
ncludes six app I ications

L to R, PEP301, PEP301R, in a rack, PEP 303

palibility with the [ELL Floating-Poi nt Standard, draft 10 .
The performance of a 16 MHz 80387 is about eight times
faster than a 5 MHz 80287 .

T h e 2 MBytes of Ra ndom Acces s Memo r y
I
ri the

PE P 30 1, u ses ~ nte r I eav
I
ag and 100 ns access parts to

keep the processor froni having to wait for instructions or
data-zero wait states .

Memory 111ClUdes I MByte above the 1 MByte address
space that can be configured to conform to the LotuV
Intel/Microsoft Expanded Memory Standard . Many
applications, such as Framework 11 and Lotus 1-2-3, iise
Fxpanded Memory (EMS area) for data-
Upon initialization, the ROM BIOS is loaded into

fa n d o in -access 111 g h memory . By I oad
I
n g a copy of t he

BIOS into zero-walt-state memory, performance Is kept at
top ope rat

I
ng s peed . I a ai d sel-a p, CMCIS RAM reta

I
ns

stored setti ngs, and "INSTAL" uti I ities simpl ify install ing
memory management, RAM drivers, and hard disks . Set-
up is through simple menij and forni-fillou[ sequences .

Mass storage peripheral space, In addition to the
40 MByte Hard disk, is available for up to two more half-
height of one more full-height disk . This means that the
sys lern ca n eXPaF1 d W meet f u tu re g r owt h n eed s .

Keyboard
T h e system keyboard is a 101 key "

Err
hanced AT" style

with key click and tactile feel-

DIsplay System
The display controller installed in the systems unit has

256 KBytes of video memory providing 16 colors out of a
paJetle of 64 . The display card and the monitor (a multi-
sync display) provide maximum compatibility with
TelkWare and other software while providing capabi I Ity to
meet demanding color graphics needs .

PEP 301 SOFTWARE

MS-DOS Operating System
MS-DOS version 33 is upwardly compatible with

MS-DOS 3 .2 and provides new commands arid
extensions to existing ones,

In add ition to the extensions of MS-DOS, added
commands include :

Systern speed command, to set the speed of the
processor to 4 .77, 6, 8, or 16 MHz clock speed . This
allows speed-dependent programs written for a PC/XT,
for example, to be executed propedy an the PEP 301 . In
the "Smart" mode, the PEP runs at 16 MHz until floppy-
disk access is required . This assures reading floppy
disks brought trom other PC compatible products .

Memory manager far installing and using memory
above the I MByte address linnit following the Lotus/
Intel/Microsrift standard .

p rog rams w r
I
tten i n

I
nterp reted BAS I CA . They may be

used as is of modified by the user .
For applications needing more speed than the

intefpreter can provide, GURU 11 connects to compiled
BASIC . Supplemental software provides the link to
Microsoft QuickBASIC .
MS-DOS compatibility protects users investment in

existing instrument control software, and at other
software. used in the Engineering environment that run an
PC/XT, PC/AT, or compati b les .

	

GW-SASIG Language Software
GW-BASIC, like BASICA, allows quick interactive

PEP 301 HARDWARE

	

programming in interpreted BASIC . In addition to

System Unit

	

l8atUf6S tOUnd in IBM Advanced BASIC, GW-BASIC
provides additional screen types including MGA

The main processor uses a 16 MHz Intel 80386 32 bit

	

(morioditorne graphics adaptor) modes- The screen
processor and 80387 numeric coprocessor, The 80387

	

editor Is improved with help modes and improved
suppo(ts the instruction set of boll) [lie 80287 and 8087,

	

editing .
off ering add it! onal cn hancements that 1 nclude full com-



GPIB Applications Software

	

For [nore information on GURU 11, SPD, and other

	

* PEP301 System Unit,

GURU 11 includes~

	

TeIkWa re MS -D0S s of tware p rod ucts, see th e Test an of

	

Monitor, and Keyboard are

I . Test procedure generation suited for Tektroflix GPIB

	

Measuremeiii Software section

	

Rackmountable Conforming

compatible instruments .

	

to EJA RS-310 Standard
2 . Mcnus mode for selecting pre-written BASIC routines

	

PEP 301 AND PEP 301 R

	

* 101 Key Keyboard is
for interrogating and liailsolitting inforina[ion on the

	

MONITOR

	

Mechanically and Electrically
GPIB, string comparisons, waveform acquisition (in

	

The display monitor is an Automatic Synchronizing

	

Lockable
ASC I I a r b i nary for mat), wavelo r [n sto i age a nd reca I I

	

multi-sync) display .

	

* All Disk Drives are Enclosed
from disk, plus niric other frequently needed functions .

	

and Shook Mounted to
3 . Digitizer support for 2220, 2221, 2230, 2430 2430A

	

Scan Rates : Horizontal is 15 .5 kHz to 37 kHz . Vertical is

	

Protect Th9m from Harsh
2440, 336, 390AD, 468, 494P . 5223, 7D20, ~912AD :

	

45 Hz to 75 Hz .

	

Environments
7854, 11401, 11402 and RTD 110 .

	

Display Area: 250 mm by 180 mm
4 . Pulse-Analysis program to simplify characterizing

	

Dot Pitch : 0 .31 rnm
wavetorm data by rise, tall, and commonly used

	

Video Bandwidth : 30 MHz
pulse-measurement parameters .

5 . Waveform storage in ADIF (Analog Data Interchange

	

INTERFACES
Fofrnal) cornmon to it and Signal Processing and

	

Communications- Two IRS - 232 -C ser i a I po Q s
Display software (SPD) to simp I ify transferring data to

	

One 9-pin 0" male connector, one 25-pin male D"
signal processing environment-

	

cuuneutor Programmable baud rate from 50 to 9600
6 . Sample application the user can run as is or modify to

	

baud . The GPIB port conforms to IEEE Standard 48&
meet individual needs-

	

Printer Interface - Th e p r
I
nter co n rector i s a C e ntrorl-

	

Ordering Information on Page
7 . Rise and fall-time pulse measurements with the 2445

	

os-cornipatible 25-pin 1)" fermalp connector-

	

323
and 2465 oscilloscopes .

8 . Scope verification using the GG 5001 programmable

	

POWER REQUIREMENTS
asci I loscape cal i bration generator-

	

Pawar Consumption - Systen 1 U,n i 1 : 200 W D i s p I ay .
9 . Audio-distoftion analysis using the AA 5001

	

Monitor . 85 W .
P r og rarn in ab le D i sto r [i o n Aria I yze r and SG 5010
Programmab le Osc i I I ato r .

	

ENVIRONMENTAL
TenWerature - 0p e rat i ng : - 10IC In 40,G .

Controller Feature Summary

	

Nofloperating : -I 00C to +600C .

	

GPIO
Nuirarldily - 0 p e rat i ng : 20 to RH Lo 80 io FIFInonconden-
sing . Nonniperaling : 10% PH to 90% PH noncondernsing .381

30386
16 MHz
80387
7_5_5
100 NS

0
4G MB
28 MS
525-

1,2 ME

Available Sift

	

3
14-inch Monitoi

	

COLOR
Graphics EGA

	

70OX600
MS DO&'GW Basic

	

YES
GURU 113.1

	

YES
EZ-Test PC 3.U*l

	

T11
QuickBASIC 0*1

	

AVIL
SPO 2.2* 1

	

L
Windows/386 NO
Mouse

	

NO
Rackmountable
Extaflded Warrnnty

	

7v-i

FEATURE
Processor
Speed
Go-Processor
Std. Memory
Speed
Wait States.
Hard Disk
Access Time
Floppy Disk

of0 V~' I I ;~ S. 305. 1'. 7~TLSI- F(
4~)F0311) ~ .~ ,"I

	

C~ .
QuirkBASICis nolan Optivn, available as
WFG500) $99,

*1	SPDis not an option, available as
(S3FC130) $995.
lwces are USD.

311IR

80386

16 MHZ

80387

-2 Mo

100 NS

0

40 M8

28 MS

5.25"

1 .2 ME

- 3

COLOR

80OX600

YES

YES

Of , 11

AVL

AVL
NO
NO
YES
AVI

Price"

	

$7995 $9995

SYSTEM CONTROLLERS UUMBLM

Altitude - Operating : to 10,000 feet . Nonoperating : to

	

7~fePEP301R complies alith IEEE
I

	

;tandayd 488,0 and Tektronix15 . 000 feet

	

Srandard Codes and Forma ts

Rackmo te n la b ie PEP 301R urPEP 303R

PHYSICAL CHARACTERISTICS
PEP 301 /PEP 303

PEP 301 R

PEP 301 R/P`EP 303R

System Unit

	

Keyboard

	

Monitor

	

System unit

	

Keyboard

	

Monitor
Dimensions mm in.

	

nun In . mm in .

	

mm In.

	

mm In.	mm In.
Width

	

~33 21 .D

	

485 19 .1

	

395 15.6

	

482.6 19 .0

	

486.2 19 .0

	

486.2 19 .0
Height

	

165 6-5

	

19.1 0 .8

	

291 11.5

	

1778

	

7.0

	

8B.9 3 .5

	

3556 14 .0
Delptn	432

	

1 TO

	

208

	

8.2

	

400 15.8

	

609-6

	

24.0

	

1509-13

	

24.0

	

b46.1

	

21 .5
Weights k9 lb kg Ib kg lb kg th kg lb kg lb
Net

	

19.0

	

41.9

	

2.7

	

6.0	14

	

30.8

	

26.3

	

b8.4

	

9.8

	

21 .7

	

20.6

	

45 8



AMMMM SYSTEM CONTROLLERS

PEP 303

*20MHz Intel 80386 System
with the 80387 Cc-Processor
Standard

* ZMbrytes Memoiy Standard -
Expandable to 4 MOylss

* 1.2 MSyle HID Floppy and
70 M80o Hard Disk

* Signal Processing and
Display (SPD) Software for
Wavelorm Analysis and
113rdeopy

* Windowsl= for Multi-
Tasking, and Graphical User
Interface

* GURU /I Software for
Compatibility with Existing
TekWare and User Written
Software

* 14-inch Color Graphics
Display with CGA, EGA, and

800X600 Resolution Modes
* Detached 101 Advanced
Keyboard with Tactile Keys

* Mouse
, P Clock Speed Controllable to
4.77, 6, 8, 12, 16, or 20 MHz
to Permit Maximum
Compatibility with Existing
User Software

*Ail Software Pre-installed
and Integrated on the Hard
Disk

" Tektronix I Year Warranty
800 Hotline support

" Up to Four Hours with a
Tektronix Trained Application
Engineer

'ne PFP30i romplies with IEEE
Standa rd 4882 aml Teklrun ix
Sicnd,2 rd Codeq and Formats
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PEP 303 SYSTEMS CONTROLLER

	

PEP 303 SOFTWARE
The PEP 303 Systems Controller brings windowed

multi-tasking software to benchtop and laboratory data

	

Like the PEP 301 the PEP 303 controller software
acquisition, data analysis, and instrument systerns

	

includes version 3 .3 of the MS-DOS operating systenn,
control .

	

GW-BASIC language software, and the GURU 11 + GPIB
GPIB hardware and software are included to make the

	

applicatiOAS software as wel I as [lie fcllowiri~r
controller produotive quickly . GURU 11 software provides

	

a Window/386 to add graphical windows interface and
flexible. instrument access through interpreted BASIC or

	

multi-tasking .
Menu selection. Signal Processing and Display functions

	

A text p rocess i n g p rog ram for repo rt pre pa rati on.
provide wavelorin acquisition, analysis, arithmetic, and

	

A graphics drawing and editing progralfl-
display on a variety of hard copy devices .

	

A data communications prograrn .
As a PC based i nstrument cont ro I I e r, the P E P 303 pre-

	

Data acquisition, display and signal processing
serve s the usefu I ness of exi st ~ n g i nstAu An P. At co At f

a I

	

libraries (SPD) .
programs, and of many other programs used in the

	

Users can acquire waveforms from most Tektronix
Engiaeering environment that run on PC[XT, PC/AT, or

	

digitizers and perform signal analysis (FFT, IFT, etc .) and
compatibles .

	

paste the graph ics di rectly into enoneeri ng or qual ity
control reports- With multi-fasking, up to 16 tasks can he

PEP 303 HARDWARE

	

operating on the PEP 303 at one time, Lengthy sorting, or
commUnicralions transfers can be done in the background

System Unit

	

mode . Most important is the ability to connect the results
The inain processor uses a 20 MHz Intel 80386 32 bit

	

at o ne app I icat i on t o a nothe r-
processor and 80387 numeric co-processor . The 80387
supports the instruction set of both the B0287 and 8087

	

MS-DOS Operating System
offering additional PnIharcernents that include full com-

	

MS-DOS version 3 .3 is upwardly compatible with
patibility with the IEEE Floating-Point Standard, draft 10

	

MS-DOS 32 and provides new commands and
The performance of a 20 MHz 80387 is about ten times

	

extensions to existing ones .
faster than a 5 MHz 80287.

	

In addition to the extensions of MS-DOS, added
The 2 MBytes of Random Access Mernory in the

	

commands Include :
PEP 303, uses interleaving and 80 As access parts to

	

System speed command, to set the speed of the
keep th e processo r fro in havi ng to wai I t o r i nstructi a As of

	

processor to 4 .77, 6, 8, 16, or 20 MHz clock speed . This
data-zero wait states .

	

allows speed-dependent programs written for a PC/XT,
Memory includes 1 IMByte above the 1 M13yle address

	

for example, to be executed properly on the PEP 303, In
space that caa be curitiguied to conturin to the Lotus/

	

the "Smarl" mode, the PEP runs at 20 MHz until floppy-
Intel/Microsoft Expi9ded Memory Standard . Many appli-

	

disk access is required . This assures reading floppy disks
cations . such as Framework 11 and Lotus 1-2-3 . use

	

brought from other PC-compatible products .
Expanded Memory (EMS area) for data.

	

Memory manager for installing and using memory
Upon i nitial ization, the ROM B IDS is loaded i nto

	

above the I MByte address lirnit follows the Lotus/Intel/
f andoni-access h igh memory . By load inq a copy of the

	

Microsoft standard .
BIOS into zero-wait-state memory, performance is kept at

	

OW-BASIC Language Interface
top operating speed .

	

GW-BASIC, I i ke BASICA, a I lows qu ick interactive
Mass storag e per

I
p hera I spac e,

I
n add i I

I
o n to th e 70

	

programming in interpreted BASIC, In addition to features
MByte Hard disk, is available for tip to two more half-

	

found in IBM Advanced BASIC, GW-BASIC provides
height or one more ful I -height disk. This means that the

	

additi
a
nal sc reen types i n c I ud i ng MGA (monoch rome

system can expand to rueet future growth needs .

	

graphics adaptor) modes- The screen editor is improved
with help modes and improved editing .Keybaard

The system key boa rd i s a 10 1 key " E n h anced AT" sty I e
vyi th key click and tactile feel -

Display System
The display controller installed in the systems unit has

256 KBytes of video memory providing 16 colors out of a
palette of 64 . 1 he display card and the IT1011 tLJ (a multi-
sync display) provide maximum compatibility with
TekWare arid other solware while providing capability to
meet demanding color graphics needs .

GPIB Applicatlons Software
GURU 11 includes :

1 .	Test - pfocedu re gene rat i o n s u ited for p rog rammab le
power supplies, digi[al volli-nelerg, Signal sources,
and counters .

2 .

	

Menus mode for selecting pre-wrillen BASIC routines
f or 1 n le r ragati ng and transm ift

I
ng

I
fif ormati o n on t h a

GPIB . string coalparisons, waveforni acquisition (in
ASCII or binary format), waveform storage and recall
f ro An d isk, pI us n i ne at h er f req UeDt ly need ed
functions .

3 .

	

Digitizer suppoa for 2220, 2221, 2230, 2430, 2430A,
2440, 336, 390AU 468, 494P, 5223, 7D20, 7912AD,
7854, 11401, 11402 a nd RTD 710 .



PEP 303R SYSTEM UNIT

	

PEP 303R KEYBOARD
The PEP 303R System Unit is the 5anla as the

	

The syste rn keyboaf 0 is a 101 key 'En han ced AT' style
PEP 303 except for the following

'
	withkey click and tactile feel . The keyboard is 1111OLinled in

Mass storage and floppy disks are enclosed and pro-

	

a drawer t hat can be c I osed and I Gcked to p ir otect t h e
tecte d f rom access

Of fore Ig n m ate r i a I f rom the phys i Cal

	

system mechanically . When opened for access the edge
site with access doors .

	

of the drawer acts as a rest for the keyboard user's hands .
Compared to the beinchlop PEP 103 additional cooling

	

Sao photo of PEP 303R on page 321 .
and shock mounting are provided . Shock mounting
extends the application of hard disks to more severe
environments . Additional cooling not only provides

	

PEP 303R DISPLAY SYSTEM
additional air flow, but provides positive pressure inside

	

The PEP 303R display systern is the same as the
the system unit to I imit access to air-borne particulate

	

PEP 303 except for being rackmountable in a standard
material . See photo of PEP 303R on pager 321,

	

EIA rack . See photo of PEP 303R on page 321 .

Controller Feature Summary

FEATURE

	

301 301A 303 303R

Processor

	

802B6 80386 80386 80386 80386
Speed

	

12 MHZ

	

16 MHZ

	

16 MHZ

	

2U MHZ

	

20 MHZ

Co-Processor

	

NONE 80387 80387 B0387 80387

Std . Memof~

	

1 ME

	

2 MB

	

2 ME

	

2 MB

	

2 MB
Speed

	

120 NS

	

100 NS

	

100 NIS

	

80NS

	

80NS
Wail States

	

1

	

0

	

0

	

0

	

0

Hard Disk

	

20MB

	

40 MB

	

40 ME

	

70 ME

	

70 MB
Access Time

	

70MS

	

26MS

	

28 MS

	

28 MS

	

28MS

Floppy Disk

	

3.5"

	

5.25"

	

5-25'

	

5.25"

	

5.25'

720 kB

	

1 .2 MB

	

1 .2 MB

	

1,2 ME

	

1 .2 ME

Available Slots

	

0

	

3

	

3

	

3

	

3

14-incn Moni*nr

	

MONO

	

COLOR

	

C01- OR

	

COLOR

	

COLOR

Graphics EGA

	

640x48O

	

800X600

	

80OX600 - 800600

	

80OX600

MIS-DOVGW-Basic

	

YES YES YES YES YES

GURU 113 .1

	

YES

	

YES

	

YES

	

YES

	

YES

EZ-Test PC 3 .0* 1	OPTII

	

OPT1 I

	

OPT1 1

	

OPT1 I

	

OPTI 1

QuickBASIC 4.5"

	

AVL

	

AVL

	

AVL

	

YES

	

YFS

SPD 2,2*11	AVL

	

AVL

	

AVL

	

YES

	

AVL

Wifldows/386

	

NO NO NO YES YES

Moused

	

NO NO NO YES NO

Rackmountable

	

NO NO YES NO YES

.Var - -; : I it",	AV,,

	

AVL

	

AVL

	

AVL

	

AVL

Price-

	

$3995 $7995 $9995 $9995 $11995

-~ jPPjee of OPTI I is $39.5, h.Z-7ES7'X ~S45FO30) is $1795 .

*2 QuichRASIC is not an Option, available as (S3FC500) $99,

SPD b~ no an OPtion, available as (S3FG130) $995,
fWees are USD.

SYSTEM CONTROLLERSMUMUM

PEP 303R
*PEP 303 System Unit,
Monitor, and Keyboard are
Rackmountable Conforming
to EIA RS-310 Standard

* 101 Key Keyboard is
Mechanically and Electrically
Lockable

*Ali Disk Dr/yes are Enclosed
and Shock Mounted to
Protect Them from Harsh
Environments

ORDERING INFORMATION
PEP 201 Instrument Controller

	

$3,M
PEP 301 Instrument Controller

	

$7,995
PEP 30IR instrument Controllur

	

$9,995
PEP 303 Instrument Controller

	

$9,995
PEP 303R I nstniment Co nt rol le r $11 .295

OPTIONS
Opt, 21 -Adds 3 .5 in .

	

+$295
1 .44 MB disk drive
Opt . 37 - RS-232 Controller

	

-$495
hardware only
Cpl . 38 -Delete rackmount

	

-5500
of keyboard and display (PEP 301 Rr
303R)
Opt. 41 -Total 4 MB RAM

	

41,945

KEYBOARD OPTIONS
Opt. 4A - UK keyboard

	

Nc
Opt. 46 - French keyboard

	

NC
Opt. 4C -Swedish keyboard

	

NC
Opt- 4F - Danish keyboard

	

NC
Opt. 413 -German kF,.ybnafd

	

NC
Opt- 41 -Italian keyboard

	

NC
Opt. 4S -SpaoiSll keyboard

	

NC

INTERNATIONAL POWER
PLUG OPTIONS

Opt . At -U n versal E u ro

	

we
220 V, 50 ~ iz.
Opt- A2 -UK

	

1111C
240 V . 50 Hz .
Opt . A3 - Australian

	

INIC
240 V . 60 Hz.
Opt . A4 -North American

	

NG
240 V . 60 H2 .
Opt- A5 -SWit7arland

	

NC
220 V . bO Hz .



IVIAIVUPAUTURING IESTSYSTEMS

" Fully Integrated Functional
Test Systems

" Fixed Pric6 Quote
" Fixed Project Schedule
" Protessional Customization
" Professional DOcumentation
" Tektronix Service and
Support

7'ektro~iix

F or manufa CtU ni ng test, Te ktro n ix i nteg ra tes I E EL-488

	

Finally, to drive this process to completion, all of thesea n d VX I -based test systems-	Te kilron i x s p ec Ial 1 zes
I
n

	

steps have to b e p roj ect Manag ed,

	

Te ktro n Ix offers aautomated functional test for the commercial and military

	

range of services to assist you In performing each ofsectors .

	

these steps . Depending on your situation you may wishSome of the manufacturing test systems Tektronix has

	

to use our help with all or just selected portions of theinstalled Include :

	

project,
Audio Test Systems
Automotive Test Systems

	

OPPORTUNITY IDENTIFICATION AND
Bare Board TDR Test Systems

	

STRATEGY DEVELOPMENTComputer Board Test Systems

	

Tektrori ix maintains apip I !cations eng
I
neers andIndustrial Control Board Test Systems

	

system specialists at its sales offices . At your request,Mil Radar Hybrid Test Systems

	

these people will visit your site and review with you ideasPower Hybrid Test Systerns

	

on how to test your new products most effectively or howVideo Test Systems

	

to improve the effectiveness of your current lestBecause individual manufacturing test departments

	

operation . The focus of these visits is cost reduction andvary in staffing levels and expertise, Tektronix's

	

quality irnprovement .philosophy is to help by becoming an extension to your
resources . And Tektronix offers a range of capabilities to

	

REQUIREMENTS ANALYSIS
do just that .

	

After [he test strategy is developed, and it is decided
where Tektronix can be of fu rthei help, the next step is to
dete rm i ne specif

I
c d eta i I s of how to test speci f

I
c d evIces .

Tek's systems special ists can reduce both the tedium and
the time required for this task by working closely with
your staff in an interactive process . Combining your
unique knowledge with Telk's systems experience and
expertise results in a cost-effective, thorough analysis .
For those of you who do not have the resources to
analyze the test requirements, Tek can peff arm this
analysis for you . The result of this analysis is a written
proposal including a system description, statement of
work, price, and warranty information . You know up front
exactly what you are paying for, but without being locked
into a rigid proposal . Additional system features can
always be negotiated Into the project,

The process of implementing anew test program
involves the following steps :
1 - Identify a need or opportunity . (May be due to a
new product of by an opportunity to achieve higher
productivity .)

2 . Develop a test strategy . (Determine the number
and I ocatiar of control points and what type of tests to
use .)
The following steps apply to each control point

identified :
1 Deve I o p a te st p roce cl u re .

	

(Dete rm 1 ne the p a rameters
to measure on the device, the tolerances for those
parameters, and the sequence of measurement .)

4 . Develop a system concept . (If a custom test
system is required, this consists of a block diagram
and a generic equipment I ist-)

5, Design the system . (This details the physical
layout, wiring, switching, custom mechanical and
electrical elements, fixturing, and software specifica-
tions-)

6 . Integrate the system .
7 . Test and debug the system-
8 . Install the system .
9, Trait) engineers and test operators .

DESIGN
Upon acceptance of the proposal, Tok can design

every facel: of the system, Over 40 years of designing test
and measurement equipment assures you of clean signals
and reliable results from your test systern .

	

Ifyour
application requires a special purpose instrument from
another manufacturer, Telk will purchase it and integrate it
into the system, Throughout the design phase, Tok will
maintain close contact with you in order to ensure that no
surprises are designed into your systerr .

MANUFACTURING
For some lest system builders, the physical

integration of a system is trying because of the variety of
miscellaneous and customized pans needed for
assembly . Tektronix avoids needless production delays
by maintaining a shop with all of the miscellaneous parts
an hand . Adjacent to the integration area at Tek is a
model shop to build the parts needed to adapt special
equipment to the systern . Telk's experienced and
innovative technicians use the same materials and care
used to make the highly reliable Tektronix lest instru-
ments .



CUSTOMIZATION
Al I system s Te qu i re 3US10MVat i 011 beyo n J 1 n stru me nt

conf igufati a n - Te k ca n p r ov i de custom izat 1 o r. of softwa re,
switching, fixturing, and user interfaces.

Software., Tek's test program professionals can
develop a unique software package for your specialized
applications . Using Tektronix Test Management System
software, or a variety of high-level languages, the Tek
specialist can build test procedure software that is easy to
learn and to use . All software is well documented .

Switching: Tek's TSI 8150 Switch Controller is an
extremely flexible card-modular switching system that
provides low-noise, power, and general purpose
switching from DC to 18 GHz . It can be configured to
rn eet a Im ost an y system switc h i rig req u i re rnent.

	

For
spec ia I req u1 rements, TeR p rovi des uustam ca rd s t hat fi t
into the TSI 8150 architecture .

Fixturing: Telk's TSA 8140 Test System Adapter mates
directly to the Virginia Panel line of fixturing hardware .
For quick charige-ovef fixturing this feature almost makes
building fixtures as easy as assembling olf-the-shelf
hardware- For other types ol fixturing, Talk both fabricates
fixtures and works with fixture specialists to provide a
solution to match your needs .

User interfaces : Tek has a custom modification team
with both the electronic and mechanical exportise to
design and manufacture special user interfaces such as

MANUFACTURING 1hSTSYY1h1W,)

patch panels, keypads, touch screens, etc,
System Test: Where feasible, Tektronix provides self-

test fixturing and seif-test software . This allows Tektronix

	

Combined Analog and Digital Video Test System
to assu re th at you r system i s f uI I y fu ncti

a nal before 111 s
shipped and after it is received . It also allows you to

	

SUPPORT AFTER SALE
easily test your system for proper functionality on a

	

Regular maintenance and periodic servicing are
regular basis .

	

essential to maximizing the return on your test system
i in vestment .

	

Test systems w
I
I I somet i mes req u i re mod i f i -

DOCUMENTATION

	

cations as new test procedures are implemented . And
138cause good documentation is a time-consuming,

	

spare parts must be ava i lab I e to r th e I Ife of th e system .
grueling task, custom systems typically come with

	

Service., Al. I of Tek's in a n uf act u r i n g test system s
sketchy d oc ume ntat i o n . Tektron [x p rov

I
des comp let@

	

include a standard 90-day limited on-site warranty in
documentation including safety practices, operating

	

addition to standard warranties an the individual
instructions, system drawings and a functional

	

instruments . Extended on-site warranties are also
description of the system .

	

available . And Tektronix maintains service facilities

INSTALLATION

	

around the globe for overseas customers .
Long-term Support. , Talk's experience with military

Often the purchaser of new equipment is left with the

	

contracts, where products are kept in use longer than in
responsibility of set-up and start-up . If it does not run,

	

commercial applications, assures you at replacement
the user does not know if the equipment is defective or

	

instruments and pa4s for extended periods . When a
merely hooked up incorrectly. This generally leads to

	

product is phased out, Telk maintains support for most
extended telephone calls to the vendor (if anyone is

	

spare parts for nine years .
available) while the buyer learns how to bring the

	

Applications Support: Tektronix maintains a staff of
equipment up,

	

On-site installation is always available

	

ex perts i n each f ie I d off i ce to a ri swer q uest I on s abo ut
with Tek's test systems .

	

hardware or software, to write new test procedures, or tu
provide start-up training for new technicians and
operators .

ORDERING INFORMATION
FDF [urther information an how Tok can
help yuu be sucus~fol in automated test
contact your local 5ales rep~cGvntative or
call : 1-800-426-2200 eKt. 778 .



JAUTOMATED IMPEDANCE TESTSYSTEMS

" Cable Testing
" Wire flarness Testing
*Bare Circuit i1vard resting
a BaCAP12179 TEstifig

Auto?nated Impedance Test Systm

ORDERING INFORMATION
TOR 200 SOmf-aULG~na' ed To R
Test System

	

W'500

AUTOMATE0 1MPEDANCETEST SYSTEM
Call 1-800-426-2200 ext- $37 of

C ontact yo ur loca I sa les
representative to discuss fixturing
requirements and pricing .

Unique TOR lost applications
can b8 configured through our
costom manafw~turinq Wst
gYstern facility, See page 324,

For more information on these
products ask your Tektn3nPx
.53 1 as rePrese ntative to r i i LL rature
numbe,rs 3HW-7511 and 3HW-7603 .

TIME DOMAIN REFLECTOMETRY

	

TOR 200
Time Domain i'iJlectometry (TDR) is a technique in

	

The serni-automated TDR 200 is configured forwhich electrical reflections of a pulse transmitted along a

	

benchtop testing of impedances
'
propagation delays, andconductor are monitored . Voltage variances in the

	

transmission lipe quality, It consists of a 1 6-MH7,
reflected waveform indicate a change. i n the impedance of

	

80386-based system cc n Ira I i a r, an 11802 Samp I i in g
[He iine .

	

IviontorIng these impedance

	

Osci I Ioscope w i I h a 35 picoseco nd r Ise t I me TDR head, a
changes can be used to locate breaks in

	

printer, two manual 50 12 TDR Probes for single ended
telephone I ines and automotive and aircraft

	

and differential testing, and calibration standards- The
wiring . It can also be Used to verifythe

	

software provided allows you to rrienu select the type of
frequency handling capabilities of bare circuit

	

test, einte r the lost to I e rances for pass/fa 11 dele rm
I
nal

I a ns,
boards and bac kp I a n8S an d t o co ntro ` the

	

and establish a file for data lugging- Application support
marlutacturing process for bare pcb's arid

	

is included to Install the equipment and train you at your
controlled impedanue cables .

	

site,
Tektronix offers a full range of impedance

test solutions, using TD8, from manual test

	

AUTOMATED IMPEDANCE TEST SYSTEM
to fully automated test to match your

	

The automated Impedance Test System is coflflgufed
app I calion apol manufacturing environment .

	

for automated bare pcb and multicanductor Gable testing-
Some considerations in selecting a level of

	

In addition to the state-of-the-art Tektronix 11 600-series
auloitiation are as follows .-	measurementinstrumentation, the system comes

Manual test feq u i res a tech n ici a n to set up

	

complete with f ixtuf
I
ng, software, printer . and mouse

the test equipment, manually place the test

	

intefface . This is all packaged in a 4 toot equipment rack
probe, Interpret the test results from an

	

and an AnthroCart"I controller stand . It is a complete
oscilloscope screen, and record the data-

	

turnkey system . All you have to do is provide the floor
This method has the lowest equipment cost,

	

space, operatoi, and power .
the highest labor and maintenance cost, the

	

Creating a test procedure consists of f
I
I ling in the

Iowest th iough put, th e I owest measureme nt

	

blanks in a menu with choices selectable from pop-up
accuracy . and the highest error rate .

	

However . i n an

	

winclows .

	

A 40 trace test can ea s
I
I y be d eve i oped

I
n 10

environment demanding extreme portability, there Is no

	

minutes .
alternative. For infomnation on manual TOR test equip-

	

Running a test program simply requires selecting the
ment, see catalog pages 45 and 448 .

	

test program from a menu, placing the device to be tested
Semi-autornated i rope d a i ice test syste rn s typ

I
ca I I y

	

on the fixture, and pressing enter . Serial numbers can be
consist of programmable TDR instrumentaliop, an

	

en[ered from the keyboard o r with a n opti ona I ba r code
instrument controller, application software, and manual

	

reader . The test program autafflatiCally sequences
probes . This approach provides throughput and

	

through
all test points and analyzes and logs the data .

repeatability enhancements over manual test due to
the ability to store and recall instrUfflent settings and
digitally Proms and log data . Probing is still
performed manually . This alternative has a higher
equipment cost . lower labor cost, higher throughptit,
a nd I owe r e rror rate tha n the lu I ly manua I ap p roac h .
The accuracy is generally higher than that obtained
from manual testing . Very consistent operators
should be able to obtain a repeatabi I ity of ±5% of the
impedance reading .

Automled impedance Testing U ses auto rnated
fixtuting together with a switching capability that
automatically secoences the test system through all
of the test points on the device being tested- The
repeatability a[ this system is much superior to either

	

7DR200 Semi-automaled Impedance Test Sy.drm
the manual or semi-automated approaches due. t o the
automation of the Probing and to the accuracy-enhancing
cal i b rati o n processes b u 11 t i n to th e syste Fri .

	

ThP. standai d
accu iacy of let ed

I
s -L 2_0% .

	

H
I
ghe r accu racy systems can

be obtained on a custom basis . The advantage of higher
accu racy

I
s th at eve ri

I
f you r d ev

I
ce to Iera n Ges are much

wider than this, it may allow you to implement sample
plan testing which could reduce your test costs up to
90%, The automated system has the highest equipment
cost, the lowest labor and maintenance costs, the highest
th roug h p ut, and the h

I
g h est acc u r acy/re peallab I I

I
ty ot th a

alternatives .



CUSTOM DIGITIZER SYSTEMS

	

SPECIALIZED SYSTEMS

Researchers, engineers, and manufacturing test system

	

Any number of standard and modified products can be

designers are often faced with the, task of adapting,

	

integrated into large, mul[ichannel test and research

reconfiguriog, or rebuilding test systems to meet

	

systems incorporating a wide variety of Tek digilizers and

specialized testing requirements . New test specifications

	

high- bandwidth acquisition HIStrUments, both for major

must be written . Measurement instruments from different

	

military installations and defense contractors, and for a

vendors must be evaluated . Questions such as, 'What are

	

vafiety of comme rcia I test appI i cat i ons, sLi ch as f i be(

the hardware arid software requirements?' and "How

	

optics research and testing-

easily can the test system be reconfigured or upgraded?"
must be considered . It's a tedious and time consuming

	

POST-INSTALLATION SUPPORT
process - time that could be better spent in the lab or

	

Produut wa r ra ri t i es, st i pu I ated for each systeni i nstru-

add iflg value to pioducts-

	

ment . cover al I hardware and software

	

System warranty
--- -f.lInlinn md service at vour site for 90 davs
from th e cl ate of acceptan ce . or 120 days Ifom sh ipme nt .
Maintenance u0n1facts are available through Tektronix for
extended support periods .

Pre-installation consultations or training for operators .
technicians, engineers or maintenance staff may also he
arra nged at the Te < 11 ome. offi cc, at re g 1 onal sales off i ce s,
of on-site . And when you need additional support down
the road, Te~'s applications engineering and product
service staffs can help keep your systems tuned and your
people informed-

TEKTRONIX HAS THE SOLUTION
The Tek Digitizer Custom Systems team is a group of

hardware, software, and system specialists whose sole
purpose is to provide total, integrated measurement
solutions .

We specialize in measurement systems solutions
requiring high-speed, multliple-channel data acquisition,
data logging, arid diagnostic testing : time domain
measurement systems, and aUtOlflated test systems for
low-run manufacturing environments . Our high-
pe rformancc, speciaI i zed systems are cu fre nI I y ut i I ized in

such diverse fields as fusion research . high-energy
physics, fadar, licar, communications, component
radiation hardness testing, and nuclear magnetic
resonance, to name just a few,
0ur modular i nstfume nt ap proach ensu res system

flexibility for easy reconfiguring or expansion to meet a
variety of test situatiuns .

SYSTEMS TAILORED TO THE USER'S NEEDS
From complete integration and installation of one-ot-

a-kind systems to simple modifications of selected
products, Telk's Digiti7ef Custom Systems team can tailor
a complete high-perlofmance measurement system based
upon your present and future needs, your budget, and
yo ur re qu 1 red degree of coriti nui ty wi th exist i ng ha rd wa re
and software cornpuiients .

YOU PROVIDE YOUR UNIQUE

MEASUREMENT REQUIREMENTS -

TEKTRONIX WILL PROVIDETHE

PROFESSIONAL EXPERTISE IN

INSTRUMENT SYSTEMS INTEGRATION

	

7*calSpecialized System

Tag et I i er we'l I eva I uale your hardwa re and software
requirements (inciuding refined application and

	

ATOTALLY INTEGRATED MEASUREMENT
diagnostic programs and the drivers to run them), custom

	

SOLUTION
cabinctry or racks, and even non-Telk conriponents it Tek

	

Tektronix provides fully integrated speciality system
does not have the instrument to fit a particular applica-

	

solutions by combining the best wavefofm acquisition
tion .

	

instrument on the market with automated stimulus arid
We'l I defi no your exad re quireme nts, and setle

	

acquisition capability and the world's most respected
contract terms and conditions . The result will be the total

	

technical support .
solution required, whether you need just an off-the-shelf
modified product, of a multi-instrument, multi-channel
custom system .

DIGITIZER CUSTOM SYSTEMS

Custom Digilizer
Systems and
Products
By blending the best of
technologies, we can
build systems that do in
minutes tasks that may
now take days .

" Total Measurement
systems Solutions

" Tailored to User's Needs
" Fully integrated Hardware
and Software

" specialized Designs
" Modified System Products
" System Installation

ORDERING INFORMATION
Call your local Tektronix sales

fepre se ntati ve fo rtotal, rn easuremeI
system solutions today .
Engineering Support Services
(1 hour increments) available~
Support services

	

s9mr.
Order 068-9161 - 00
Technical Sefvices

	

$125
Order 068-9162-00
Dgirieering Services

	

S1751hr-
OrdAr 068-9163-00



SEMICONDUCTOR TESTERS

Co ntents

ΝΕWΡδ521 V ery H igh
Density Pro be Ca r d
(VND Probe Ca rd) . . . . . . . . . . ., . . . �� . .328
3701311 P rogramm able
C urve Tr acer . � ._ . . . . .__ ��� . . �� ,_ � ,329
3?0 Device Test Softwa r e,
370 or 371 U tility Software . . . . . . . . 330
57 δ 117δ Curve Tracer . . . . . . . . . . . . . . 331
577D1 and 577D2 C ur ve
Trace r System . . . . . . . . . . . . . . . . . . . . . . . . . . . 332
571 Cu r ve Trace r . . . . . . . . . . . . . . . . . . . . . .333
Sock et Ada p te r . . . . . . . �� . . �� ,_ ���.334
ΡΤ5101 Pe rso n al Test System . .335
V ista Seι ies . . . . . . . . . . . . ., . . � . . . . . . . . . . . . .336
Tek 4VAVE5 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 339
t V500 The Designers Solution . . 340

NEW P6521
Very High Density Probe
Card (VHD Probe Ca rd )

APPLICATIONS
" AC and OC Die Sorting at the
Wafer Level

" VLSI Testing

FEATURES
" ControlledImpedance to
Probe Tip

" Over 7 GΗτ, 175 Ps Rise
Time

" Low Maintenance and Long
Life

" Density Over 360 Contacts
and 4 mil Pitch

Ρ6521 VHD Ρ ro he C λ rο

	

-'
Ρ6521 VHD Probe Cara V αία Sh eet
4AW-7156-1

	

NC

''

	

Contact you r lοcαΙ sa l es
representative .

The Te k tronix Ρδ 521 V HD probe ca rd is used fo r ac/dc

	

The Ρ6521 consists of α thin film, h igh p e rfo r mancesort of die at th e wate r level to g u arantee p e r fo rm ance

	

pliab le hy brid on wh ic h pro b e ti p s o r contact pa d s arepr ior lo packaging . So rting αί w afe r level re d u ces

	

connected to contr olled impedance strip lines . T hepackage cost a nd selects υη package d ICs ωΙΙ l ι c r itical ac

	

hyb r id is b onded mechanically and electrically to α rigi dspeeds .

	

ci rcuit boa rd containing the test head "contacto r
footpr Iat," Inter face car ds exist fo r m ost VLS Ι systems
and In-house custom ATE .

Ρ6521 Ve ry High Density Probe
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T h e new i n d ustry standard 3 70 and 371 cu rvu t race i s

	

SOFTWARE
provi d e d c Parameter ch a racte r i 7at i an of t ran s i sto rs,

	

For automated CUMom device characterization, the 370
thyristors, diodes, SCRs, MOSFETs, oploelectromc

	

Utility Software or 371 Utility Software with an IBM PC
components, solar cells, solid state displays and other

	

such as the Tektronix PFP 301 provides customized
semiconductor devices . The 370 and 371 provide

	

tests, consistent measurements and logging ot results-
measurements to compare a device to the manufacturer's

	

The 370 Device Test Software allows automatic charac
specificalinns : identification of components with the same

	

terization of most semiconductor components .
characteristics and failure analysis .

Typical measurements include leakage, breakdown

	

370 CHARACTERISTICS
voltages up to 3000 V, MOSFET grn/Idss/Vgs(th)/Igss,

	

Range

	

16 V

	

80 V

	

400 V

	

2000 V
SCR Vdrm/ldrm/irrmNgUIgt, DIODE Vf/PIV/lr, ZENIER Vz/

	

Max Peak Current

	

10A

	

2 A

	

.4 A

	

.05 A
Vt, res

I
stance as we I I as oth e r d c para rnate rs -

	

Peak Current Pulsed

	

20 A

	

4 A

	

SA

	

.1 A
PROGRAMMABLE CONTROL

	

Min.Series Res . (ohros) .25

	

5.4

	

160

	

20 k
With non-volatile memory cartridges, the 370/371

	

Max Series Res- (ohms) 800

	

20 k

	

~00 k

	

12.5 M

provide automatic test sequencing . Also the GPIB
interface and a PEP 301 or other IBM compatible PC

	

ACQUISITION
allow external controller test sequencing, With either

	

In storage mode, information is displayed in one of
method, the 370 or 371 front panel setting can he recalled

	

three ways : normal, envelope or average .
a nd measoreme nts made w 1 th st o rage of th e resu Its fo r
later review or comparison .

	

COLLECTOR/EMITTER CURRENT
Measuremen t range is 100 riAld iv (1 nA reSO I LJ I io n) to

INTERACTIVE CONTROL

	

2 A/div for collector current and 100 pA/div (11 pA
The 370 and 3 71 use the sam P fam i I iar i ntefact 1 ve

	

resolution) to 2 mA for emitter (;u rrerit .
manual controls that are available on Tektronix 576,
577131 and 577D2 curve tracers . With interactive control,
characterizations can be refined for unique devices during
research or des i g n .

	

Atte r th e corn p I at i on of the cha rac-
terization definition, the interactive setting can be
au tom ate d by sto r i n g th e curve [race( selt i ng i n the cu rve
trace r~ s n o n -vol ati I e memo ry o r a n exte rna I co ntro I I er .

DIGITAL STORAGE DISPLAY
The digital storage display provides a bright, flicker-

freetrace and allows precise measurements and
comparisons . There are 100 points per division in the
vertical and horizontal directions for high resolution
measu femen ts .

	

0n-scree n read out d i s p lays specif
I
c

val u es to assu re accu rate meas u i eme ots a no 9 1 i rn i nate,
i Me rp retati an ef f o rs.
0n -sc ree n annotat i o n with 24 c hai acle rs of d i sp I a yed

information can be done from either the front panel of 370
and 371 or remotely from an IBM PC cmilpatible
controller such as the Tektronix PEP 301 .

SEMICONDUCTOR TESTERS EUM

COLLECTOR/BASE/EMITTER VOLTAGE
Measurement range is 5 niV/div (50 pV

resolution) to 500 V/div for the collector and
5 rnWdiv (50 pV resolution) to 2 V/div for
base or emitter voltage .

STEP GENERATOR
The step generator has 0 to 10 steps, 50 nA

to 200 mA in the current made and 50 rnV to
2 V in the voltage made . Offset contro I is
variable from -10 to +10X step amplitude . In
pulsed mode, the stop generator changes from
stair step output to either 80 lus or 300 ~a
wide Pulses .

AUXILIARY SUPPLY
The auxiliary supply is a thlrd voltage

source for biasing devices from - 40 V to
+ 40 V with 20 mV resolution .

370 Cuyve Tracer
HARDCOPY

	

S370DT
Plotter output data is sent directly from the 370 and

	

The S370DT is a complete 370 curve tracer
371 without the need for a controller . While platting, the

	

system that includes the 370 . PEP 301 controller (IBM
370 and 371 can continue performing the next tasks .

	

compatible computer) with GPiB interface/GPIB software/
system software, HC100 four color plotter for direct 370

INTERFACE

	

hardco p y, S48P104 Devi ce Test S aftware for auto rn at 1 c
The 370 and 371 provide both a GPII3 interface

	

measuremen ts and S48P105 Ut i I ity S oftware
for

c u sto rn
conforming to IEEE Standard 488 .1-1987 and with

	

device measurements .
Tektronix codes and formats as wel I as an 8-lb it parallel
port supporti ng HPG L compa(i ble pl olters .

	

S370FA
The 370 automates the task of identifying failed pins

TEST FIXTURING

	

on integrated circuits with up to 567 pins- The S370FA
Ada pte rs a I I ow mou nt i ng most papu lar dev i ces f o r

	

is specifically for identification of the pins which have
easy test characterizations . For other devices . the blank

	

failed before lid removal of integrated circuits- The
adapter allows MOUnting custom sockets .

	

S370FA system softwa re h i q In I i g h is resu Its f r Gm p i Ds th at
don't match normal performance as wel I as logs results
from all pins for future reference or compaf ison . The
S370FA can be eas i I y reco nt i g u red as a standard 370
with a PEP 301 and GPIB inteftace .

Programmable
Curve Tracer

AUTOMATED DEVICE
CHARACTERIZATION FOR :

" Manufacturing Processes
" Incoming Inspection
" Semiconductor R & D
" Quality Control
" Component Engineering
" Component Matching
Failure Analysis

FEATURES
@Automatic Tests Sequences
" Non- Volatile storage
via GPIR Interlace

" Wavelorm Comparison
" Bat Cursor
" Windowing
" Auxiliary Supply
, P On Screen Readout
" Envelope Display
" Digital Storage Display and
Non-Storage Mode

" Wavelorm Averaging

329
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370
Device Test Software
Automatic Measurements
from a PEP 301 IBM
Compatible PC with OPIS
Select from Common
D'evice Typos
Solact One to All Common
de Measurements
Software Automalleally
Handles SP18 and 370
controls

" PasslFail Result Comparison
" Log Files for Storage of
Results

370 or 371
Utility Software
Automatic Measurements
tram a Tektronix PEP301
with SP18 or

IBM
Compatible

PC
Develop Custom Device
Tests

- Archives Curves and Front
Panel Settings

e Example Test Programs
Source Code Included
Log Files for Storage of
Results

330

371 CHARACTERISTICS
Peak Power Wefts

3k*1 300*1

Collector Current Available
Amps

	

400

	

40

	

40 mA

	

4 mA
Maximum Peak Collector Voltage
Volts

	

30

	

30

	

3 k

	

3 k_
250 Psee Pulsfd collector supply
Sinewave collector supply

30* 1 3 * 2

371 Curve Tracer

	

STEP GENERATOR

TEST FIXTURING
The test fixture is a standard accessory that provides a

safety en c I osu re when dev ic e micas u remen ts are
perlormed to assure operator protection . Thelestfixture
accommodates sta ndard At 001 th ro u gh At 005 wi th
Kelvin sensing, 3-pin adapters without Kelvin sensing
(013-0128-00, 013 0073-00, 013-0070-01,

	

-
013-0072-00 ) and the A1023 device socketadaptef,
Also the test fixture accommodates devices as large as
8 " x 5' x 4 .75 " with s pec i at attach rn e nt I ead s 1 ncl uded
with the 371 Test Fixture .

If you wish to construct a unique test fixture unit, order
the optional Field Wiring Cable. (r.alble/p lug assemblywithout

test fixture enclosure) .

COLLECTOR CURRENT
Peak Power

	

Resolution

	

CurrBnt/131v
3 kW

	

10 mA

	

I A to 50 A
300 W

	

5 rT1A

	

.5 A to 5 A
30 W

	

10

	

100 pA to 5 iTiA
3 W

	

100 nA

	

10 FiA to 500 0

COLLECTOR VOLTAGE
Measurement resolution is 100 mV/div (1 mV

resolution) to 5 V/div at 3 kW arid 300 W . For 300 W
and 3 W, measurement resolution is 50 V/div (500 mV
reso I A i o n) to 500 V/d iv .

R110114"I ~ mi

	

I I RMmilf I 51431=111=111111iT
ORDERING INFORMATION

istor adapte r At 002: Axia I d i Dde lead a d a ptef - voltage moce~ Inge Irorn 2UU rnV to 5 V .
A 1 005~ 4 a n d 6 1 ea d transi 03 r/FET 371 H ig h Power Cu rve Trace r $22,780
a captor A 1007

'
non-volatile mernoFy I n r. I u dm A1002 1 n-I i ne transrstiD r ad a pter~ 370 DEVICE TEST SOFTWARE(020-1310-00) . pfutectm cover (337-3344-00) ; A1003 T03J066 adapter: non-volatile niern-spare fuws 125 V/4A (159-0259-00) : slow blow ory(020-1310-00) powLrwrd(161-0066-00) ; The pop-up windows prompt selection of devices and

250 V/2A (159-0160-00) ; powo r cord uperator's manual j070-6839-00) : and pocket tests :
(161-OD66-00) ; operator~s manual (070-6064-00) ; reference guide (070-6841-00) . NPN and PNP transistors: V(br)ceio, V~Ibr)ebo,
instrument interfacing ~ujde (CM-6067-00) and V(br)cbo, Vce(sat), Vebo(sat), leev, hFE
pocket reference guide (070-60136~00) . OPTIONAL ACCESSORIES
Opt- 1 P - H01 00 Plotter +$9oo Service Manual -Order 07D.6840-00 $55 N and P MOSFIET : BVdss, ICISS, Vgs(lh), d(on) .
0 pt . 1 R - Rao krno u rit +$450 Calibration Fixture - Order 067- 1345 -00 $3,200 Rds(un), grin, Igss
Opt . 25 - PEP 301 System Controllsr +$7,995 Service Maintenance Cable - N and P JFET ; Iciss, V(br)gss, Igss, gm, Vgs(off)
Opt . 26 - Utility Softare 4890 rd c r 174 - 1001 -OU $65 SCR : Vdrm, ldrm, Irrm, Igt, Vgt, Vim, Ih
Opt- 27 - Device Test Software 411,850 Servi ce Me i Mane nue K it - Orde r 067 - 12 86-00 $40

371 Rackm ount K 11 - 0 rd e r 0 16 -0930- 00 $415 Diode : Vf, PIV, Ir
OPTIONAL ACCESSORIES Cart - K217 Rack Instrument Cart $570 Zener: Vz, Vf

Service Manual - Ofdor 070 - 6065 -01 $55 sockets - See adapters section Resistor: OhmsCal lbralion Fixtum - Ord @ r 067 - 12 86- 00 S440
Ra ckm ouni Kit - 0 rd or 016- 0930 -00 $415 SOFTWARE These common dc measurements are typically
S ockat Ad apts rt - See adapte. rs section S48 P1 04 3 70 Ut i lity software $Sao
C art K21 7 Ra cl~ I n ofument Ga rt $670 S48 P1 U6 371 Ut i lity Software $900 p e rt o rme d at I east to u r t

I
m es faste r than manual meth ods .

S48 P401 370 Dev ce Test S oftwa re $1,860
11 0 rd o r 0 ot- 0 1 wit h al I software 0 rDducts to 370 OR 371 UTILITY SOFTWARE

Includes' 370~ PE P 30 1 ; 0 evi ce Test Software

	

bpmIq a

	

a

	

I

	

NC

	

With a I i b rary Of user det i ned c u stom measuremen is
(S48P40t) : 370 Utility Software (S4aP104)

	

APPLICATION NOTES

	

stored in the IBM PC or compatible, unique or uncom-
and HC100 Plotter.

	

Bipolar Measurements - 48W-6756

	

NC
S370FA - Failu re. A n a lys is

	

$49,190

	

MOSFET Measure m ri nts - 48W-67 5 7

	

NC

	

mon device measurement sequences can characterize any
Includes- 370. PEP 301 -13 pin system, 40 pin

	

DATA SHEETS

	

dev1cc . Th e Ut i I i ty software menu provides easy-to -u se
adapter TS18150 operators manual

	

370 Data S ~eet -- 4 8W - 69 ~8

	

NG

	

access to functions that simplify curve tracer operations .
(070 - 6652 - 00) and rack cabinet .

	

371 Data S heet - 48W- 68 27

	

NG

	

The 370 a n d 3 71 Uti I i ty Software a re se p afate p rGducts
OPTIONS

	

S37UFA Fa i lu re A nalys is - 48W- 6940

	

NC

	

to optimize the performance for each curve tracer .
Opt 01 - Delete PEP 301

	

45,011110

	

S48P10415 Sofmare -48W-67 7 8-1

	

me
Bpi, 92 - 189 pin 6xpamlon

	

+$6,350

	

S48P401 Software - 4aW-6762

	

Nc

	

Si nce t h P. meas Li rements are pe -formed b y t he same
method with a PC, devices are quickly and consistently



THE 5761176 CURVE TRACER
The 576 performs well where high current and high

voltage characterization is required, The Tektronix 576
curve tracer is the industry standard for manualI
nteracti ve c on t r o 1 .
The 576 cu rve t race r a I I ows dc par amele r cha racte ri za-

tion of transistors, thyristors, linear IC'Sr diodes, SCR's,
MCSFETs, optoelectronic Components, solar cells, solid
state displays and other serniconductor devices .

Typical measurements Include leakage breakdown
voltages up to 1500 V, MCSFET gm, SCR VgUlgt, Diode
VI, ZENER VzN1, resistance as wel I as other dc
parameters .

INTERACTIVE CONTROL
The 576 provides the industry standard and fami I iar

interactive manual controls available on Tektronix curve
tracers . With interactive control, the curve tracer can
provi d e ref 1 neme nt of characte rizati ons to r u n iq ue dev icas
during research or design-

DISPLAY
The 165 mm (6 .5 inch) rectangular display provides a

10 x 10 cm d isplay with parallax-free, i I I urni nated
gralicule . The readout, adjacent to the CRT, gives
alphabetic and numeric indicators'tor vertical division,
horizontal division, step size and either Beta or gm .

SEMICONDUCTOR TESTERSL=

CHARACTERISTICS
Voltage Range

	

15 V

	

75V

	

350V

	

150OU
Max . Continuous
Peak Current

	

10A

	

2A

	

.5 A

	

.1 A
Peak Current
Pulsed

	

~20 A

	

~A A

	

'21 A

	

2i.2 A

Min . Series Res .
(ohms)

	

.3

	

6.5

	

140

	

3 k
Max Series Res,
(ohms)

	

65 k

	

1 .4M

	

6.5 M

	

6.5 M

COLLECTOR/EMITTER CURRENT
Measurement range is .1 pNdlv to 2 A/div for

collector current and 1 *div to 2 mA for emillter current .

COLLECTORIBASEIEMITTER VOLTAGE
Measurement range is 5 rnV/div to 200 V/div for the

connector and 5 mV/div (50 liV resolution) to 2 Vidiv for
base or emitter voltage .

STEP GENERATOR
The step generator provides 0 to 10 steps, 5 nA to

200 rnA in the current mode and 5m V to 2 V in the
voltage iriode- Offset control is variable from - 10 to
+10X step amplitude, In pulsed mode . the step generator
changes houl stair step output to either 80 ps. or 300 jus
wide pulses .

TEST FIXTURING
The standard test fixture (650-0459-01) is a plug-in to

the 576 with two sets of 5 pin test terminals and operator
safety shield .

Replacing the standard 18St fiXtUrR with the option2l
Tektronix 176 Pulsed High Power fixture provides the
576 with pulsed-col lector operation increased to 200 A
and pulsed-based steps to 20 A peak . With the 176,
s rna I I si g nal tran s i stors can be tested u nder p L1 I sed-
ca I I ect of b reakd own cc n d 111on s witho ut excess ive p ower
dissipation .

Socket adapters allow mounting most popular devices
for easy test characterizations . For other devices, the
blank adapter allows mounting custom sockets .

The Tektronix 577D1 and 577U2 curve tracers require
either at) optional Tektronix 177 plug-in or the Tektronix
178 plug-in . The 577D1 and 577D2 perform well at
power levels up to 100 W .

576/176
Curve Tracer
Measures dc Parameters for
2 and 3 Terminal Devices
Convenient Scale Factor
Readout
Up to 220 W
Up to 1000 W with Optional
176 Test Fixture

APPLICATIONS
" Semiconductor R & D
" Prodection Device Testing
" Incoming Inspection
" Component Engineering
Characterization

ORDERING INFORMATION
57 5 C urva Trace r

	

6181M
I nclad as - Sta n d a rd Test Fi xtu re
(65 0-0459-01 ) - A 1002 Opt . 01
I n - I I no T 02 206 nsistor
ada p to r Al 003 Opt . Ul
TWJO66 p4jwe r t ran s isto r
adapter : A1005 Axial diode
lead adapter ; At 00 7 1 rans Isto r
and MOSFET ada pter~ A 1009
FIET ada pte r-, 0 13- 0110-00 st u d
diode adapter safely cover
(337-11 94-0i) uldflUal -,
(070-0905-01 )
Opt . 01 - 08 late readout

	

-$975
OPTIONAL ACCESSORIES

176 Pa Ise d H ig h Powe r F ixtu re

	

$7,950
Includes

-
T036 adapter

(013-0110-00) stud diode
adapter (01 3-0~ 12-0o) -
safety shield (337-1194-02)~
manual (070-1073-01 ~ .
R sad 0 ut - 0 rder 020-0031 -00

	

$1,735
TW Set Up Cards - Package of
250 0 rde r 0 70-09 7 0-01

	

$10
Cart - K21 7 Rack I iisl~urnent Garl

	

$574
C-59A - Cam e ra an d Adapte r

	

$1.375
Calibration fixture -067-1286-00 SW
Ractinount. Kit - Order
016-0920-00

	

~4115
Socket Ada pie rs -
See adapters section
57M77 Data S hoot -
48W-3346-3

	

NC
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577Dl/577D2
Curve Tracer System

FEATURES
" Measures dc Parameters tar
2 and 3 Terminal Devices

" Display Storage
" up to log watts
"Lowest Price Curve Tracer
system

APPLICATIONS
" Semiconductor R & D
" Production Device Testing
"Incoming Inspection
" Component Engineering
Characterization

ORDERING INFORMATION

57701 Storage Curve Trac e r

	

$8,270
Requires 177 of 178
57702 Nonstorage curve
Tracer Requires 177 or 178

	

$7,250
OPTION

OpL 10 - 10 x 10 gratic u lo

	

+$96
TEST FIXTURES

177 Standard Test Fixture

	

$1,710
nckides : A1005 Axial diode
ead adapts r. Al 00 7 trans

I
st or

adapts r; safety cover (337-11k.02) ;
instru ctlon manual f070-1436-00) .
178 Lingar-IC Test Fixture

	

$4.130
lncludes~ 16 DIP G 5ocket
(136-0442-DQ) - standard op-amp card
(0 1 ~-0149-02) : j ntere hang sable
nomenclature pa na I fo rlo nclio n switch
(333 .1770-00); instru ction man tj a 1
(070-1977-00) .
57701fO 2 0IFTIONAL ACCESS0RI ES.

lost Sal Up Cards - Package of
250 (070-1639-01)
CRT Implosion Shield

-Clear
For 577D1 Order 337-1440-00

	

$4.25
Camera - C-5C

	

$530
See Instrumentation
Documentation Devices sectiort
Cart - K213

	

$660
Socket Adapters -
See Adapters section

178 OPTIONAL ACCESSORIES
2 Inch Patch Cord - Package of 1
Order 012-0200-OU

	

$7.00
TEST CARDS

Standard Op Amp - (included
with 178) order013-0149-02

	

$260
Hardwlie Op Amp -
Order 013-015 0-02

	

$130
Multiple Op Amp -
Order 013-0155-01

	

$750
Positive Regulator -
Order 013-0147-00

	

$1,735
legaVve Regulator-
Order 013-0148-00

	

$1,545
576677 Data Sheal-
49W-3346-3

	

NG
APPLICATION NOTES

Test In g 2N3904 - 48 W-4021-1

	

NC
Test i n12N4441 - 48 W-4020-1

	

NC

Contact your local sales
representative.

The 577D1 and 577D2 curve tracers with the Tektronix

	

CHARACTERISTICS
177 plug-irl adapter allow dc parameter characterization
of tra ns i sto rs, th yfIstom I

I
near I Cs . d i ode s, SCRs,

	

Voltage Raage

	

65 V

	

25V

	

100 V

	

400 V

	

1600 V
MDSFETs, optoelectronic components. solar cells, solid

	

Max Continuous
state displays and other semiconductor devices .

	

By

	

Peak Current

	

IOA

	

2.5 A

	

.6 A

	

.15 A

	

.04 A
selecting one of three application specitic adapters with

	

Peak Current
the 178 PlUg-in, expanded parameter measurements are

	

Fulsed

	

20 A

	

5 A

	

1,25 A

	

.3 A

	

.08 A
available for I !near op-amps, SCRs and three terminal

	

Min. Sorie5 Res .
regulators .

	

(filhinns)

	

.12

	

1 .9

	

30

	

500

	

8 k
Typical measurements include leakage . breakdown

	

Max Scries
voltages up to 1600 volts, MOSFET Vgs(th), SCR Vgt/IgI,

	

Res. (ohm)

	

8 k

	

120 k

	

2 M

	

8 M

	

8 M
Diode Vf, ZENER Vz/Vf, resistance as wel I as other dc
paralnetem

	

COLLECTOR CURRENT

INTERACTIVE CONTROL

	

Measurement range is -2 nAidiv to 2 A/divfor
'r

	

coI Iecto r cu r ren I .je cp~ i0i arlubt?D2 provide WSMC industry
standard and familiar interactive manual controls

	

COLLECTOR/BASE VOLTAGE
available on Tektronix 370, 371 and 575 . With

	

Measurement range is 5 rnV/div to 200 V/div for theinteractive control, the curve tracer can provide ref 1 ned

	

Collector and 5 rnV/div to 2 V/div for base voltage .characterizations on standard and unique devices for
component engineering, research or design,

	

STEP GENERATOR
The step generator has 0 to 95 steps, 5 nA to 200 TIADISPLAY

	

in the current mode and 5 TIV to 2 V in the voltage mode .The 165 rnm (6 .5 inch) rectangular display provides a

	

Offset control is variable from -10 to +10X step8xlO-cm display with parallax-free, internal gratiGuile .

	

amplitude . In pulsed mode, the step generator changesThe 577DI has a split screen storage display useful far

	

from stair step output to 300 ps wide pulses .comparison of two devices . The 577D2 has a ron-
storage display .

	

TEST FIXTURING
The 577D 1 an d 577D2 requ i re eithe r the Taktron ix 17 7

or 178 plug-in test fixture .
With the 177 plug-in, the 577DI and 577D2 are

standard curve tracer systems that can make traditional
dc parametric measurements- Sock@t adapters for
different device package styles are described in the
socket adapter section-

The 577515E curve tracer system adds an SCR
adapter to extend the 177 plug-in to measure turn-off
time characteristics of SCRs for forward currents up to 5
amps .

With the Tektronix 178 plug-in, the 577D1 and 577D2
provide measurements at low currents for I! near IC char-
acte rizati an ~

	

I In add i ti on to the 178, a lost ca rd and a
device socket adapter must be selected .

Selection of standard, hardwire, or multiple op-amp
test cards w Ith a 178 an d a 5 7 7D 1 /D2 provi des cc rnmon
op-amp measurements : ± input current, offset voltage,
~MRR, gain, ±PSRR, - supply current and collector
current . Four device socket adapters are available : 8 or
10 lead TO package and 14 of 16 pin dual i n I ine
packages .

With a positive or negative regulator card as wel I as
the 178 and 577DI or 577D2, three terminal regulator
parametric rneasu(cmentq can he performed : output
voltage, load regulation, line regulation, ripple regulation,
quiescent and common-terminal current- Standard
socket adapters with Kelvin sensing are described in the
next section .
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571 CURVE TRACER

	

CHARACTERISTICS
The 571 Curve Tracer is designed to accurately display

	

Colledor Supply -0 .5 to 100 volt in 8 ranges max 2 A
the cha racte r

I
st Ics of two and th ree te rm 1 na I sem 1 c ond u c-

	

@50 V, 1 A Ca 100 V .
to r d evices at a very aff o rd a b I e p ri ce . Th

I
s easy-to- ope rate

	

Selectable Load Resistor - 0 . 3, 10, IGO 0 and
curve tracer is Ideally suited for testing diodes,

	

1, 10 ko .
transistors, and thyristors,

	

Bass Drive - max 10 ste p s. 0 -5 Wstep to 2 0 mA/stap
Characteristic curves are digitized and displayed an a

	

both source and sink In 15 ranges .
large video display CRT .

	

Gate Drive - 0 . 1 V/step t o 1 V/ste p pos i 11 ve andThe 571 Curve Tracer is extremely versatile, yet

	

negative in 4 ranges .remarkably easy to operate . Two main display screens are
provided . The first screen is a menu page for selecting the

	

1, Measurement -5 IA to 200 mAMiv . i n 15 ranges .
devi cc type and a I I re I evan t para rn etc rs . P ararn etc rs are

	

Cursors - Two c u rso rs can be moved al ong th e
selected and modified by a simple frorit-patiel keypad

	

displayed curves .

	

The X and Y position of the cursor wi I I
entry .

	

be displayed on the screen- Basic accuracy is 2% of full
The second screen displays the measured data - a

	

scale, all mentioned ranges are in 1-2-5 sequence .
family (set) of curves. The collector voltage and current

	

Video -BNC con n ecto r . 50 H z frame rate, 17, 8 kHz
paramete rs can be e as

I
ly c han ged witho u I: swi tc h i ri g bac k

	

line rate .
to the menu screen . An operator prompt line is provided

	

Printer Out-Centronics~" parallel interface . Output
at the bottom of each screen to always indicate which

	

format for Elpson" or IBM", compatible .
push-buttons are active .

U p to 12 parameter set- u p s (12 c a rn p I ated tests) can
be stored

I
n non-volati le EPROM memory to speed up

test
I
ng of t req uen t I y u se d dev

I
ces .

	

0ine s et of character
I
s-

tic curves can be stored in RAM memory for comparison
of one device to another (reference device) . A monitor for
c I ass ro orn vi ewi n 9 can be cc n nected to the monoch rome
video output,
A complete set of device adapter sockets arp an

integral part of the trant-panel, preventing possible
Iflisplacemeni .

571
Curve Tracer
" Easy to operate
" Menu Driven
" Digital Wavetorm
" Non- Volatile EEROM - Store
12 Test Setups

" Accurate Cursor
Measurements

" Hard Copy Output to Matrix
Printer

" Built-in Safety Features
" Composite Video Output
(50 HZ)

" Built-in Test Sockets

ORDERING INFORMATION
571 Curve Tracer

	

$2,950
Includes : OpArators Manual,
Power Cord

INTERNATIONAL POWER PLUG
OPTIONS

Opt, At - Universal Eura 220 V,
Be HZ

	

NC
Opt . A2 - UK 240 V~ 60 Hz

	

No
Opt . AS - Australian 240 V .
50 HZ .

	

NC
Opt . A4 - North American
240 V. 60 Hz

	

Ne
Opt A5 - Swit2orland 220 V,
50 Hz

	

NC

0PTI 0NAL ACCESSORiES
Printer Cable 9 ft- Male to Male
COMTOMCS (012-1284-00)

	

$75
Printo r Ca h I e - Shielded
(012-0555-00)

	

$125
Comore - C-4 Opt. 11
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SEMICONDUCTOR TESTERS

DUAL WIDTH ADAPTERS
Adapters At 006th roug h At 010 f It t he s

I
J e-by-side

term i nals an test fixturAg of th a 370, 576

	

and 177 Curve
Tracers, - These

a
da pters. allow eithe r 1 or 2 Jevices

mounted in the adapter which is uselul for alteroatiog
comparisons of 2 devices.
A. Transistor Adapters far Bipolar Transistors
and some MOSIFETs - Order A1007

	

$290
9- FET Adapter for in ost FHis - 0rd ar Al 009

	

$290
C, Long Lead Transi slar Adaptes For Transistors
with Uotri turned Leads - 0rdec At 006

	

$259
13 . Long Lead rET Adapter for rETs with
Untrimmed Leads - Order At008

	

$260
li- I ritegiatet! Ci rcuit Adapter for Muliti-Pin DuaF
in-line Devi ces Packages - The p

I
ris are cc n-

riected t o t lie cc II ectu r, base or ein itte F te rill iiials
with patch cc rd a. A tie poi rit is a Iso provided for
an exte mal powe r supp ly or signal so urce con-
n6ctio n to t he I C pins-

	

Inr,. I udes nine ear. h I ea d for
connecting au xi liaFy so pply to theti e po i nits
(196-3067-00) six each 4-inch test leads
(012-0310-00)~ OrderAlDlO

	

$400

SOCKET ADAPTERS

$240

A U

C

MULTILEAD SOCKETS
These scc kets are ori ly used with th e 17 6.
A. 0 lead TO package - Order 136-0444-00

	

$70
B. 10 Inad TO aackago -Wer136- 0441 -00

	

$70
C. 14 lead dual-in-line package -
Order 136-0443-00

	

$70
KELVIN SENSING ADAPTERS

	

0, 16 1cad dual-i n-line package -
T~ese adapters fit th e test fi xt ure~ of tbc 370, 371 . 576, 177

	

Order 136-0442-00

	

$60
and 178 Curve Tracers-

	

These lour sockets arethe most commonly required in
NOTE : Fo r ad apters Al 001 th roug h A1004 orole r with opticn

	

ckirve tracer applications- Other socket
01 for use with the 576, 177 and 178.

	

configurations are avaiiable from Texiocl
A- In-line Adapter -Accepts large and small

	

Products, 1410 W_ Pioneer Dr ., Irving, TX 75061-
TO-220 transistors with in-line leads . Spacing
be tweeri lead s is 0 . 06

1
nuh to 0. 18 inch .

	

The
acepter is w

I
red for both G-C- I and C- 3-E lead

canliguratio ns . 0rder A1002

	

$130
9- Axial Lead Diode Adapter - OrderAl 005

	

$130
C, Offset Load Ad apter for Power Trans istor -

	

IOrder A1004

	

11130
0- TO-31TO-66 Ad apter to r Power Transisto rs -
0 rd er Al 003

	

$130
E. Bla ok Adaptar for Mounting Custom
Sockets - 0rder A1001

	

$80

	

1

	

A

	

5
F Example showing 61th pin lot Bas"ate Kelvin
sensing

'SOT-23 Adapter for Surface Mount Devices -
Order A1023
NOTE: The three adapters below should only
be tj&ed wiTh 576, 177 and 178 corve tracer& .
0- Transistor Adapter Accepts Long or Short
Lead Transistors - Carl bu rewired to fit ucrl
standard configurations . Order 013-0127-01

	

$100
H. Stud Diode Adopter - Order 013-0110-00

	

$120
1 . Ta-36 Adapter - Order 013-0112-00

	

$120

W

I T. 6

7'

3 PIN ADAPTERS
The 3 pin adapters can be used with any
Tuktronixcu rve trace irs . Th ey dU rl Ut have Ke tv i n
sensing contacts,
A. TO-5 and TO-18 transistors
0rde r 013-012 B-00

	

$50
B_ Blank adapter for mounting spatial
sockels - 0We r 013-0073- 00

	

$30
C- TO-3 and T0-66 tiousistor adapter -
0rder 013- 00 70-01

	

$70
0. Axial lead diode adapter -
0rd e r 013-00 72-00

	

$110



IBM CLONE UPGRADE KIT
The IPTSF01 upgrade kit is now available for use on all

386 IBM Compatible PC clones,

PTS101 PERSONAL TESTSYSTEM
DYNAMICAID CONVERTER TEST

PTS1 01 PE RS0NAL TEST SYSTEM

	

CHARACTERISTICS
The Tektronix PTS1 01 Personal Test System is a PC

	

ARBITRARY WAVEFORM GENERATORbased, inteqraded hardware and software package that
provides dynamic testing and characterization of analog-

	

Output Signal - 1 or 2 V pealk-to-pealk into 500, 4 V

to-digital (A/D) converters . Digitizing rates to 20 Mega

	

pealk-to-pealk
I
nto a n o pen G

I
r0Li11 .

samples per second (MS/s) and resolution to 12 bits can

	

Sine Wive Performance - 1 Hz to 6 .7 MHz.
he tested with the PTS101 . Higher speed expansion 'H"

	

Harmonic Distortion - I ess t han 60 dB w 1 t h out fi I te rs .
opt

I
on s are ava

I
lab I e by contact i n g yo Li r Tekt r o n i x

	

Filters are supplied for special test frequencies for 12 bit
representative .

	

testing .
At t he heart of the system are two PC

I
n st r ij me ntat i o n

	

Spurious Distortion - I e ss t han 70 dB .
cards, a high performance Arbitrary Wavefofm Generator
(AWG) and an Acquisition Memory (ACQM) . The AWG

	

AQUISITION MEMORY CARD
provides a pure sine wave, required for testing A/D

	

Maximum Memory Word Widift - 16 bit
converters . Both cards plug into the 386-based controller

	

Maximum Aquisition Rate - 20 MS/s
supplied with the complete system . The GPIB

interface is

	

Threshold Level Range - - 5 V to 5 V
bui It 1 n, which al lows the PTS1 01 to drive external GPIB
instruments . This allows easy expansion for future higher

	

OnBoard Memory - 4 k

performance applications .
T he Te kiro n ix deve I n ped, wi n dowed POLAIR IS

software provides an easy-to-use interface that controls
b oth th a in eas u re rn ent seq ij ence a n d a I I system e I e rn ents .
The mouse- based, menu-driven operation and Concise
documentation are designed to have new users operating
the! r systems within an hour .

Design and test engineers will find the PTS1 01 system
software ideal for their purposes . The highly interactive
mou so- base J i ntertace a I I ows fast pa ramete( cha n g es,
and instantly displays results in color graphics on a
windowed display . A library of buill-in functions make

common operations easy and flexible . When more
functions are needed, the system is easily expanded by
adding procedures .

The software users interface uses live wavMorm
windows . Once a waveform is displayed in any window,

	

-47
the operator can zoom in for a cl user look, just One of
several waveform utflitics .

The software features a proprietary high performance

	

11S101 shown with DIJT
effactive b it measuremen t atgo rithm f o r dy narn

I
c A/D

Converte r testi n g . I ests avai lab I a i ric I ude :

	

PRINTER SUPPORT
Effective Bits

	

The PTS101 supports Epson compatible graphics dot
Flattop IFFT

	

TflatliX PT11118i'S that use the Ceritronic printer interface .
Spectral Averaging
Signal-to-Nolse Ratio

	

ELECTRICAL
Histagrarn/C.nde Density

	

Pawer Requirements -At I o p erati n g p owe r su pp I
I
ed

Differential Nonlinearity

	

by PEP 3U1 Control lei (115/230 V, 50/60 H7, 230 ac
Effective Bits Curve.

	

switching power supply) .
Safety Certification - UL 478, CSA C22 .2
(No . 154-M) .

ENVIRONMENTAL
Temperature -Operating. +10 0C to + 300C .
NGnoperating~ -11 0 0C to + 600C .
PHYSICAL
System Unit - 2 1 . 0 i n (5 33 mm) W, 6 .5 i n . (165 in rri)
H . 17 .0 (4 32 mm) D ; 41 . 9 1 b (19 kg) .
Keyboard - 19 .1 1 n . (485 m rn) W, 0 . 75 i n . (19 mm) H,
8 .2 In (208 mm) D : 6-0 lb (2 .72 kg)-
Display Monitor - 15 - 6 i n . (395 m in) W, 11 .5

1
n .

(291 mm) H., 15,75 1 n . (400 mm) D . 30, 8 1 b (14 -0 k g) .

To order, call your local Tektronix Sales Otfice, or call Tek's National Marketing Center.
Toll free : 1-800-426-2200, Ext . 99 .

TYPICAL APPLICATIONS
" Evaluate AIV Converter Chips
" Evaluate Digitizer
Performance

" Production Test of AID
Converters

FEATURES
" Up to 20 MSI~, 12 Bit Testing
" Fast Test Results
" Built-in Functions Library of
Common Operations Speeds
Testing

" Highly Interactive Software
for Easy Parameter Changes

" Open Software Architecture
for Easy Expansion

" Higher Speed Options
Available

ORDERING INFORMATION
PTS1 01 All) Ctnivu rte r Test
System

	

$19,958
includes : PEP 301 controller
POLARIS Application Software
(i nsta I I on ha rd d isk wit h bar,, kup
copy o n. 5- 2 b-mch tic p py d isk)
Turbo PASCAL Vet Sion 5 -0
Develo p m erit Sofwam Arb Itra ry
Wavelo mn G e nerator f AWG) :
Anquistion Memory iAGQM) ;
Two P6451 Probes . Serial
Mouse . User' ,, and Program-
mer's Manual- a Diagnostic
Aid (067-0186 -00) ;
Standard PEP 301 Power and
Keyboard options available .
PTSF01 Upgrade Kit Upgrades
an existing PEP 301 or IBM PC
clurie to a full PTS101
Nnfiguration .

	

$11,"9
PTS11 01H H ig h s peed system b u i It
to custom specifications . Contact
yo tj r Tf.-kt m n i x r8 p resentatIve for deta i I S .
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WQ~M SEMICONDUCTOR TEST SYSTEMS

TYPICAL APPLICATIONS
" Production Testing of
High-Performance IC Devices

" Engineering Characterization
and Device Verification

BENEFITS
" Reduced Cost ofAcquisition
and Ownership

" High Accuracy improves
Guardbands, Raises Yield

" Modularity Provides Cost-
Effective Upgrades as New
Functionality is Needed

LT-10-1/1101/11201 FEATURES
*UP to 512 1/0 Channels
0 -2.6 V to +Z5 V1/0
Channel Operating Range

o 100 MHz1200 Mifit Pattern
Data Rate Without
multiplexing

a 16 switchable Timing Sets
o ± 290ps Timing Accuracy

LT-1000/1000+/110011100+
FEATURES

* Up to 512W Channels
a 5.5 V 1/0 Channel Operating
Range

*

100 1141121200 Jill Pattern
Vata Rate without
Multiplexing

* Four Switchable Timing Sets
275 ps Timing Accuracy

("+ " models)
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THE VISTA SERIES
The Vista Spi ies sem iconductor test systems provide

wide-rarging automated test solulioils for high-
performance I C devices . I he entire Vista product I ine is
based on innovations that adapi Tektronix proprietary
technology to [tie stringent demands of the spmi-
conductor test environment, delivering unsurpassed
performance while reducing the cost of ownership and
operation .

The Vista Series is built on three characteiishc
technologies . furictional integration, modularity, and
ex ler nal auto mated c a I i brat i o n .

IC PIN ELECTRONICS
Vista systems utflize a patented I C pin electronics

implementation as [Ile basis ot a high-performance
architecture that advances the. "Iestei-pef-pin' concept,
Each 1/0 chafiriel's drivers, timing generators, active
loads, and comparators are integfa[~d into a set of mono-
I ithiffICs situated within inches of the DUT, This
approach yields a 10 V 1/0 operating range and extraordi-
narily last riseti mes (1 .9 ns or less

	

for a 10 V signa 1) ai id
al lows a Vista system to test al I major logic fami I ies with

Vista Pin Electronics Card

11~v

N.

ne Vista Seriessyqtems are. capable. ofdata
rates of200Mbits/s, as seen here. Note risetimes
of1. 6 msfnr a fiVI-range sign at excutsion .

a single type of test head, The IC pin clccironics
implementation consumes oil ly 1/6th the power of
conventional high-speed ATE circuitry . Reduced pnwer
means reduced heat, which in turn means lower air
conditioning costs, i rnprovcd rel iab i I ity, and less drift .
Floor spacre requi r9inerits are much reduced -to about
1/3rd that of comparable products - due to the inheient
compactness uf Vista architecture

	

Maintenance costs
are also lower - there are fewer circuit board types in the
systeal, requ i i i ilg fewer spares and less time to I oGal Ize
failures,

-2-00

.
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MODULARITY AND CONIFIGURABILITY
With the piti electronics card as the fundamental

modular bufldi ng block. Vista systems offer practical
configufability of pin count to meet evolving needs . Pin
count can be added with no loss of performance, arid
without disproportionate. cost . Easy field upgrades are
available in standard 64-pin increments . Regardless of
pin count, the Vista systerris' pe.rfnf mance i R critical areas
such as I! ming accuracy . skew, and sig nal

I
nteg r1ty is

consistent across the product I ine . This i -nakes it practical
to start with an "entry level" configuration (as few as 64
pins) and expand to 512 pins whem the need arises . This
reduces up-front capital costs yet ensures that a reserve
of exparicalbility is available for fUlUre needs .

EXTERNAL AUTO-CALIBRATION
The 1hird element of Vista technology, external

automated calibration, is implemented in the LT-ACS
Auto-Calibration Station- This mobile instrumentation
cart "docks" to the testhead and exhaustively measures
system timing, skew, and dc parametric performance-
It calculates, then loads cof rection factors into the pin
electronics card, providing a calibration that countefacts
cumu I ati ve system e rro rs . Syste rn accu racy s p ec s are
guara nteed wi th i ri tf i ree i n che s of th e DUT aiid the system
is guaranteed to remain within Spec tolerances for a
minimum of one rnoritti . Uil I i ke the more common
internal self -cal i brati on hardware found i n most ATE
SySleffl S, t lie LT-AGS ca n i Isfil f be. la k e. n t o a cert i f i ed
facility and calibrated to NBS standards, providing a

LT-1101 VLSILogic Test System

SEMICONDUCTOR TEST SYSTEMS IM2=

traceable referance for lu I I -syslern cal ibration, and
ultimately, for device measurements, One mobile
L I-ACS can p rovide Cal i bratioil for al I Vista Series Test
Stations at a site, distributing the cost of calibration and
improving correlation across all testers .

All Vista systems arc of coursc software compatible .
The prograrnmi ng workstation offers an off icient user
interface optimized for test programming needs. Like the
LT-ACS . a single workstation Gan serve multiple test
stations-
Any of the three system components - Test Stations.

LT-ACS, or workstation - may he purchased separately
as new throughput Reeds evolve .

WORLDWIDE SERVICE AND
APPLICATIONS SUPPORT

I ektroRix supports the Vista Series from conven-
iently-located service centers throughoutthe world . Like
the Vista systems themselves . service programs can be
configured to meet your needs . Vista owners may choose
g uara nteed res p o n se ti mes . variou s I eve I s of spa re pa rts
kits, periodic preventive mairitenanca visits, or any of
several other options . To supplement hands-on service
calls, a modpo-i-hased Remote Diagnostic Interface
connects your Vista system to a duplicate system at a Tek
service facility where a Vista systern engineer Gan assume
ful I control of your system to diagnose problems,

Similarly, applicali ons eng i neeri ng sei vices are
available worldwide,

ORDERING INFORMATION
Tektrian jx V i sta Se ri es systems are
manufactu red to 0rdef- wit ~ de I i vefle9
4-6 weak~ ARO configurations are
detemime d by yau i perfo rniance arid
capauty

	

arid may vary from
system to systern of the same model
number . Options suO as the number of
1/0 pins, thR numb6r of test heads, the
nUmbef and type of OUT power supplies,
and we ri anty /seNic~ pi og ram opt i Qns
need to be considered at the time u(
ordering-

ViMa Series Sal6q Engineers ar6 available
to consult on your test system needs .
Contact Tektionix semiconductor Test
Systerris Divisiopt Marketing at (503)
629- 1435 (USA) for the name and
location of the Vista Sales Engineer
nearest you-

0~



=j=U SEMICONDUCTOR TEST SYSTEMS

7he compact 37-pound test head
ofthe LT-1201 LS1 Logie lest

System offers the industry's highest
P P rformancefor SSIIMSIILSI
testing.

VISTA SERIES

	

S-3200 SERIES
The S-3200 Series compiements the Vista Series with

LT-1201 LSI LOGIC TEST

	

20MHz prod u(;Is that are suitable for manufacturing
production testing . m i I-spec screeni ng, and eng i neeri ng
characterization .

T he S-3200 Seri es co ns i sts of lou r model s : S-3295,
S-3270, S-3225, and S-3220 .

SYSTEM
The L1-1201 applies Vista

Series VLSI fester technology to
commodity SSl/LSl production
test I n g - It add resses t h e perio r m-
ance needs of high-speed CMOS
and AS-TTL devices as well as
standard TTL, CMOS, BiCMOS,
arid ECL . The system can test two
devices simultaneously (on each
of two test heads) and its timing
accuracy, data rate, and pattern
vector depth far exceed those of
competitive products . The
LT-1 201 provides a unique
value in production ATIF-

LT-1001 VLSI LOGIC TEST

LT-1000/1100/1000+/1100+VLSI LOGIC
TEST SYSTEMS

Th e LT- 1000 and th e LT- 1100 are h
I
g h- pe rformance

CMOS testers with 256 and 512 1/0 pins, respectively .
The '+" models provide enhanced accuracy and 200
MB i I/sec: test i ng ca pab i I i ty .

	

Th i s latte r [eat u re at I ows
greater flexibility in data formatting for complex ASICsand sirnilar devices .

S-3295 VLSI TEST SYSTEM
128 1/0 pins, advanced pattern processor, limeset

switching, programmable risetime .

S-3270 LS1 TEST SYSTEM
64 1/0 pins, single-pass ac timing measurement

system, 14-phase timing system, pattern computer or
s I ored res po i ise test i n g .

S-3225 ADVANCED LDGIC TESTER
64 1/0 pins, 125 ps tuning edge resolution, 2 .4 V TTL

risetimes, 1 mV driver programming resolution .
Precision and speed to( high-perfoirnaoce SSI arid MSI
testing .

SYSTEM
Th e LT- 1001 VILS I Log ic Test System's 256-p i n

	

S-3220 TEST SYSTEM
capacity and uncornprGmised Vista per1ormance make it

	

S-3200 pe rfo r mance 1 n a c ompact, I ow-cost p ac kage .
an i dea I cand idate for test i n g today's h i g h-vo I u me VLS I

	

The S-3200 product group is chartered to provide full
devices--gate arrays, cell-based ICs, micropmr.essors,

	

suppo a of i ts large i nsta I I ed base .

	

Sup pa r1 se rvices
etc- T h a L I - 1001 ad d resses th e req u i remen ts of both

	

include-
bipolar and CMDS devicps at data rates up to 100 MHz-

	

* Retfof It on hancerne nts
* Software u p d ates an d netwo rk i n g p r oducts

LT-1101 VLSI LOGIC TEST SYSTEM

	

* App I ications assistance
Whothe r yo u measu re yo u r test i ng costs i n cost pe r

	

* Applications and maintenance training
device, cost of operation, or capital cost, the LT- 1101

	

- Extensive parts inventory
prrivides the most econamica 151 2-pin test solution in

	

* Refurbishing
the i ndu st ry-with no trad eoff s i n p erfo rrna n ce .

	

A variety of service program options exists, ranging
The V i sta Se ri es' eas i I y expandab I e arch i lect u re makes

	

f tom C u stome r 5 i to Sup port Agreements to Per-Cal I
it feasible to purchase the LT 1101 in a reduced configu-

	

service .
ration (for example, 128 pins) to handle today's test re-
quircments, and grow to the full 512 pins as the need
arises .



LINK DESIGN AND TEST
TekWAVES provides a software environment to link

design with test . Running on the design engmeei's
Apollo workstation, the TekWAVES Waveform
Analysis and Verification Environment provides for [Ile
creation and ed iti fig of sti riiij I us data, and the abi I ity to
g e nerate a test p ro g ram fo r t he LV 500 AS I C Ver i f ica-
I

I
o n System - I e kWAVES cons i sts of a co re Test and
Measurement f ramewof k, along with an ASIG Verifica-
tion module that provides tools far the. ASIG design
angineer .

ICONIC, GRAPHICAL WORKBENCH
TekWAVES software is easy to use, featuring an

intuitive, iconic user interface . At the heart of
TekWAVES is a test and measurement framework, a
Workbench, To perform a task you simply pick up a
tool fiorn [he Card File, put it an the Workbench, and
begin working with it .

ASIC VERIFICATION SOFTWARE WE=

problems such as dead zone violations . misaligned
cycle boundaries, and narrow pulses . Cycieassign-
men t, ti meset extrac 1i o i i, a I I aGat i a n of t Pste r res o u rces,
and test pro .q ram generation are at I pelormed automati-
cally . Designers control each iteration of this process
hy wiring up the icons that represent individual tasks,
then running all the tasks with d ulick of the mouse .

LV 500 COMMUNICATIONS
TekWAVLS can generate a test piog ram that uses all

th e ad va n red f eat u res of t he LV 500, and i I p rov ides
easy transfer of tiles back and forth to the tester via
RS-232, GPIB, or LAN communications .

~ ~M]

---i----Ll_r7

The TIMESET EDITORS let you create timeset sub-

	

CONVERSION OF TEST VECTORS TO

r ou t i nes to Use as tBlTl P I ales to r co illm o n t u n ct i ons,

	

SIMULATION PATTERNS
for example microprocessor read, write, or fetch

	

Once the test program is downloaded, you can make
operations .

	

You can create subroutines describing

	

c Iianges o if the tester, t hell Ll P I oad the mod i f i ed test
different timing versions, to perform margin testing .

	

program back onto the TekWAVES Workbench .
In addition to the editors for the creation and

	

TekWAVES it a 11s I ates t lie p i og ra in back i n to te st pa
modification of stimulus data, a series of filters let you

	

terns for a variety of simulators, including HILO and
adj ust stimulus data to elirni nate g I itches, change the

	

QuickSiFl .

	

You call also write test piugain data
ill

TSSI
default mapping of logic states, align waveform edges

	

SEF format, preserving all the pattern and timing
or cycle boundaries, and scale its timing to control the

	

information to let you re-sifflUlate . This lets you veFify
frequency of a transition .

	

any changes in the tester against the original simulation

AUTOMATIC TEST PROGRAM

	

model-

E E

GENERATION

	

PRINTER AND PLOTTER SUPPORT
TelkWAVES saves desiqners from learning a

	

TelkWAVES call pi i ill dala to aily Postsclr# pt i Wing
specialized programming language specific to their

	

device . such as an Apple LaserWriter, or to any Hewlett
tester . After editing stimulus data, you can bring that

	

Packard plotter thal can interpret HPGL, Hewlett Packard
data to the tester quickly and easily . I 9kWAVLS

	

Graphics Language .
checks Stimulus data for compliance with the tester
resources and capabilities, and graphically displays

" Graphical, konic User
Interface

" Stimulus management and
Editing

" Automatic Tvst Program
Generation

" L V500 Communication
Support

" 01rect Printer and Plotter
support

@Automatic Conversion of
Test Program Vectors to
Stimulus Patterns

EM

. . ... ... .. .

	

.. . . .. . .. .. .. .. . . . . . . . . . . . . . . .. . ... . .. .

	

.. ... .. . .. . .. . . . . .. . ..W4. W I" M M M ~ ~ - - ~ - - __

_iwi :~w-c oam" ,-. .. . . . . ... . .. ... . . . .

Man

ORDERING INFORMATION
WAV20VTekWAVES/1-V to r
Apollo computers

	

$4,"0
Opt, 09 - 12 fnuRlti~s Sollwate
Subscription Service (US)

	

+$900
Opt . IS- 12 months Software
Subscription Service (Int .)

	

+$900
WAV20P Apollo G P I A
Card and SW

	

$995
WAV2RY 12 nnontiis Software
Subscription Service (excludes
media and documentation)

	

$750
WAV2UV Update kft WAV20V :
I nf,, - SW a n d d or u me ntati on

	

$1,800
OPI . 09 - 12 months Software
S u 0 sc r i ptio n Service (U S)

	

4900
Opt . 1 S - 12 fn ont 11 s Softwa r c
Subscription Service (Ini .)

	

+$900
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MW ASIC VERIFICATION SYSTEM

The Designers Solution
* Per-Cycle Definition of
Timing

* Compact fleachlop System
* 50 MHz Test Rates
* 64 TO 256I/D Channels
* 64kPattern Depth
* Up to 16 Clacks
(32 Programmable Edges)

VERSATILE CLOCKING

	

EFFICIENT HUMAN INTERFACE
The LV500 is the first ASIC Verification System able to

	

The huaim interface of the LV500 allows designers to
match the timing flexibility found in logic simulators and

	

work in a familiar environment . In the template screen,
large production testers .

	

Its sophisticated timing allows

	

for example, timing is defined in the same format as that
much more of the siniulatioa information to be

	

found in IC data books . Timing diagrams show the 1019
transferred to the test program . Until now verification

	

relationships among the signals for each cycle. Users
systems have been equipped with fixed vector timing,

	

can adjust the timing at will using pop-up menus .
limiting their ability to reproduce simulation vectors and

	

I he configuration screen al I ows quick setting of power
making it difficult to compare si mu lation and prototype

	

supplies, force, voltages, and compare voltages . The DUT
lost results . Using the _V500, you can reproduce your

	

wiring screen maps data signals to the tester channels .
simulation vectors much more accurately .

	

The. mapping Of Glhafln8IS Flay be Set
Up alftrflatiCally,

The key to providing all this flexibility in the LV500 is

	

defined inter-actively, or extracted from a previous setup,
the use of "templates ." A template allows the user to
specify test cycle length . edge placement, and channel
function (farce, sense, mask or inhibit) on a cyr.le-by-
cycle arid channel-by-channel basis.

	

Using templates
you can alter the test rate or change the. timing of any
data c han nel at any ti me du r i n g a test seq u ence .
ffl~

POWERFUL TEST VECTOR CREATION
You can casi I y u se simu I at i on des i g n data to create

test vectors for the LV500- The system can accept data
from virtually any logic simulator . It has turnkey

solutions for Mentor's
QuIc6m, Daisy's DILS, Hilo,
Valid . and Lasar . During the
translation process, timing
and functional information is
extracted from the simulation
data to automatically set up
the Template screens
(defining test cycle timing),
the Pattern screen (defining
test vectors), the Channel
Sroumna screen and the DUT
Wiring screen with little or no
manual input- In many cases
no further setup is necessary .
Somet i mes yo u may wa nt

to create or edit test patterns
manually . The pattern editor
is simple yet pnwpqlj I, with
the ability to create high level
pattern macros- This makes

The LV500 provides up to 16 clock sources (timing

	

it easy for you to generate and document test patterns for
generators) . Lach of the data channels is assigned to one

	

your devices-
of the 16 clacks .

	

Events on any data channel are
programmed to occur on either of the clock edges . As

	

THE TekWAVES CONNECTION
with large testers, the test cycle length may be changed

	

A conlipanion product lo the LV500 is the. TekVVAVES
from one cycle to the next .

	

AS10 Ve ri cation Software pac kage - TekWAVES a I I ows
developirent of complete LV500 test programs on the
designer's workstation . For more specific information,

CONFIGURABLE RESOURCES

	

please refer to the TekWAVES information on page 339-
T h e LV500 system tests d

I
g ita I dev i ces with up to 256

bi-directional channels at data rates up to 50 MHz . With
a deep (64K) p aftern memo ry I tests are p e rfo rmed
realistically and eff icieritly .

Configured in multiples of 64 channels, the LV500
p rovi d es 64 . 128, 192 or 2 56 1 /0 c han ne I s -	Systems
with less than 256 channels can easily be expanded when
the need arises . Two device power supplies are also
included .
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LV500template setup screenfortiming definition .

ASIC VERIFICATION SYSTEMMZ

ORDERING INFORMATION
~ac h LV 500 sy5te rn i s co nfig ured with the to I lowi ng

	

LV511 64 Channel ASIC Verification Unit

	

5"IDOO

	

The following options are available for all LV 500 systems :
staridard equ i p in un I .

	

Opt. 00 - 0n-Rite I nstal [at
I
or; and Set- up

	

4600
Opt~ 02 - +1 Yr- Warranty, On-site Coverage

	

+$3,300

	

Opt. 2C - GPID/Expansion module

	

+$1,950
LV 500 Mainframe includes : 40 Mflyta hard disk,

	

Opt- 113 - ~ 2 Yrs . Wa rranty, 0n- ,; it P, roverap.

	

+$6,600

	

(standard on th~-. LV 514)
1 .2 MByle floppy drive . B IMByte system memory . GPIB/

	

DpL Q9 - S./W SubscriptjiDn/Warranty

	

+$1,300

	

Opt, 4C - Elho rNet LAN I nterta ce Mod u Ia

	

+$3,450
Expansion module (LV514 only), pattern board(s) and error

	

Bpi. 3M - Simulatoi 1 ranslatot,, SiW

	

411,900
board(s) with cables .

	

LV512 128 Channel ASIC Verification Umt

	

$94,000

	

Bpi, 14 - 20 MB Removable Hard Disk

	

+ 51,200
Opt. 00 - on-site Installation and Set-up

	

+$700

	

International Power
LV 500T culof display terinirial

	

Opt. 02 - +1 Yr. Warranty . On-site Coverage

	

+$5,640

	

Plug Options
LV 500 Expansion Mainframe (LV 614 only)

	

Opt- 03 - +2 Ym_ Warranty, On-site CDvf-.rage

	

+$11,280

	

Options Al -A5

	

Available

	

INC
Testhead vilth sperifled number of channels

	

Opt. Q9 - S.1W Subscription;Warfantj

	

+$1,300

	

Sec page 45for descriptiort .
Coritinijity Tf.st, PGA. and DIP DUT Cards
Two Programmable Power Supplies

	

LV513 192 Channel ASIC Verification Unit

	

$=000
ScInT100 Plot Software

	

opt. do - On-sitfl Installation and Sol-tip

	

+$800
LV 500 User's Manual with Birider

	

Opt. 02 - +1 Yr- Warranty, On-site Coverage

	

+$7,989
Backu p Software

	

Opt- Q3 - +P Yrs . Warranty, On-dtp Coverage

	

*$15.964
Tutorial Package

	

Oot~ Q9 - SW Subscription ."Narranty

	

+$1,300

LV514 256 Channel ASIC Vcriffication Unit

	

$172.000
Opt. CIO - On-site Installation and Set-up

	

+$900
Opt. 02 - +1 Yr. Warranty . On-site Coverage

	

+,$10,321
Opt. Q3 - +2 Yrs . Warranty, On-si]18 Coveragp.

	

+$20,64fl
Opt- Q9 - S/W Subsrrilption/Warranty

	

+$1,300
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TESTAND MEASUREMENTSOFYWARE

TEKWARE PROGRAMS

	

MS-DOS TEKWARE AT A GLANCE
COMPLEMENT TEKTRONIX

	

The software product chart on the following pages
INSTRUMENTS AND CONTROLLERS

	

provides an easy way to match MS-DOS ~elkware

Witt) technology more complex and schedules

	

programs to Tek instruments and to your measurement

becom 1 n g s h orle r, the need to automate test ail d

	

needs .
measurement environments is greater than ever

'	How to use the Tekware Chart :
Tek can meet you r need f o r improved test and

measurerne n I p r od tid i v ity i n the lab, on the facto ry f I o of,

	

Bysoftware package
or at the remote site . Tekware programs are designed to

	

Find the software package in the I ist on the left side of
en hance the prod u ct i v i ty of Tektmn i x i nstfuments and

	

the chart. Follow across the row for the
I
nstruments

controllers .

	

supported, features provided, and languages supported-
Tektronix has performed extensive software testing to

verify that all standard Telkware measurement, analysis,

	

By instrument
and utility packages run ieliably with Tek instruments and

	

Find your instrument in the list at the top of the
co ntro I Iefs . MS DOS Tekware p rog rams h ave been tested

	

coIurn n . Fo I IDw down the co I u rn n to i dent ity Tekwarc
for compati bil ity with 286/386 1BM compati ble PCs and

	

packages which support this instrument . Other
the PFP family of system controllers .

	

instruments supported by a particular software package,
features provided, and languages suplpo~rted are given in

Applications Software

	

the row for each software package .
Te kwa re app I i cati ons software p rev

I
des a w i de

	

Byapplicationselection of ready-to-use general purpose control, meas-
urement, and display capabilities, Simply load Tekware

	

Follow down the applications column to identify

applications into your conlroller, and your system is

	

Telkware packages which support your particular

ready to go to work for you . 11 your software requirements

	

ap p I
I
cati o n . i nstrumen ts su p p o, fled, oth e r featu res, a nd

do not call for unique processing or specialized control

	

languages stipported are given in the row for this

functions, Telkware applications software could be the

	

software package,

shortest path to a complete system solution-

	

Byfeatures provided

Development Software

	

.

	

Follow down the column for the feature of interest to
identify Telkware packages with Ihis feature . InStrUments

Telkware development saftware tools can be used to

	

supported, other features, and languages supported are
create new software or to modify existing software. Some

	

given in the row for this software package .
Telkware development software products contain test
program generators enabling you to create test proce-

	

By language supported
dures without writing a single line of code .

	

Follow down the oolumn for the programming
If your testing requirements call for development of a

	

language to identify Tekware packages that support this
custom program or for customizing an existing program,

	

language . Instruments supported, features provided, and
a Telkware development software tool could be the key to

	

other languages supported are given in the row far this
the solution,

	

software package .

Utility Software
Tekware utility software instrument drivers, peripheral

drivers, processing modules, and display modules can be
linked to other Tek or non-Tek software to pioduce
custom programs . Using Tolkware utility software when-
ever possible, rather than developing your own code, can
substantially reduce software development time .

Software Support
To keep your software current and up-to-date, our

software support is available at no charge during the
warranty period . Post-warranty software support is
available on a subscription basis .

Technical Assistance Services (TAS)
When you need technical assistance to supplement

your own resources, Tektronix can provide the services of
an Applications Engineer skilled in meeting your needs-
For more information see page 358 .

By hardcopy support
Follow down the hardcapy column to identify Telkware

packages that support particular hardcopy devices . Other
instruments and features supported by a particular soft-
ware package are given in the row for each software
package. .

MS-DOS TEKWARE
CHART
Here are definitions for
some of the terms used
in the Tekware chart:
0 ADIF Formal
A TektronixFormat lor
interchange ofwaveform data
be"en instruments .
Data Logging
Data or results can be stored
to disk or other peripherals.
Extended Graphics
Supports graphics cards with
resolution higher than CGA
(e.g. EGA, VGA),
Front Panel Control
Front-panel settings of
associated instruments can be
read andlor set
GPID Communication
Data can be sent and received
via GPIB .

#ffistruments from Other
Vendors
Supports instruments from
other vendors that comply
with the IEEE-488 Standard.
Programming Language
support
Produces source code or
object files which can be read
by the specific languages.
Polse Parameters
Can perform pulse
measurement functions such
as risetime, falltime, width,
etc.
RS-232 Communication
Data can be sentand received
via RS-232.
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INSTRUMENTS SUPPORTED
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T230/PC RS-232 Applications
2782JPC Utility

Prequalification
General RIF Applic-ations (GRASP)
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370 Utility
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2402 TekMate DSO UtilL
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Program Development Pkg	S37UD01 357
Integrated TalaServicing

	

S41TSS1 358
2220/2221/2230 Instrument Utility

	

S49Z201/202/203
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7nteractive Was- S/W lot RTD 71 OA Digitizer 845DOI 0
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DCS Acquisition . Grap1lics and Analysis

	

062-9859-00

	

*3

	

0 0
E58DC01, *31

	

0 0DCSOI Funolional Library
VUX Option 10/11/13/15 DCS MUX04/16

	

_TT7

	

0
Will"Mi I1001

	

INEENEEMEN

EMS

The 2510 Tes(Lab Analyzer writes waveform data to an integral MS-DOSfi~rmuled 3 112 inch
flexible disk, ne TV (Itilitysoftwart, pravided with the analyzer converts the data into various
formats that a re compafible with PC resident unal)~4s programs including Mformatfur
spreadsheets and:

ASCII forma t with specific header information jo r input to DA DiSP and SPD Menu,
ASCII format without header iWbrmatiox .
Contact your local sales engineerfor details.
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PRODUCT
NAME

DCS01 Functional Li brary
1230/PC RS-232 Applications
MUX Option 10111113115 DC

	

MUX04/16
2782/PC Utility
ΕΜΙ Prequalification
General RF Applications (GRASP)

Remote Site Monitoring (RSM)
WaveWriter Waveform Generation
370 Device Test

370 Utility
371 Utility
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*' Contact your localsales engineer for deta ils .



[M TECHNICALASSISTANCE SERWCES

Technical
Assistance
Services (TAS)

Installation Assistance
Familiarization Training
Custom Training
Problaw Definition and
Debugging Assistance
Inteflace Assistance

*Applications Assistance

ORDERING INFORMATION

TAB 0rd er - 068- 9080-00 .

	

;125/hr .
Availability is linnfted . Please
contact your local Tektronix Salts
ERg i n tar fo r mo re, i nformation and
aVa H3 bil ItY In YOUf area

When your systems development program

	

designed and presented to meat an unusual applica-
calls for informed, on-site assistance,

	

tion, environmental of personnel need,

Tektronix can keep you In touch with some

	

v Problem definition and debugging assistance
of the best In the world

	

Application Engineers can help you trace and debug
With Tek Application Engineers . you enjoy a resource

	

problems within a hardwafe/softwafe SySteffl .

that YOU can draw on to help you derive maxirmim benefit
from Tektronix system components,

	

* Interfacing assistance
We, can assist yo u with unusua I

I
New 1 ag chat Ienges

Tektronix Application Engineer consultation

	

requif
I
ng intimate knowledge of Tek hardware and

is designed specifically to optimize the

	

software .
oporation of Tok instruments and

	

* Application assistance
SOFTWARE

	

You can obtain expert consultation in signal
We suggest that customers may first want to avail

	

acquisition, specific test and measurement tasks,
themselves of Tek's excellent documentation and regular

	

integrating Tek hardware and software within an
crustrimer training programs prior to requesting our

	

ex[stiflg process, and in other application-specific
Technical Assistance Services .

	

areas. Technical Assistance service is available in one,
hour increments .

Typical Consulting Services Include:

Installation assistance
Th is may i ndude pre- i nstal I atian counseI i nq,
assistance in installing hardware or software. and
instdilatiurl validation .

Familiarization training
This usually takes the form of a brief introduction
(indlVidUa IS or groups) of hardware basics, system
interaction, and software utilization . Other training
nnod uI es may pre se nt speri t i c aperati onaI aspects
of a product .

Custom trainino
You may require that unique training modules be
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TEKTRONIX TEST MANAGEMENT

Wavefarm Acquisition, Processing, and

MMKIRM

Instrumen i Front Panels show instrumen t sta tes in your test Prt)cedure and in hardware.

SYSTEM (TEKTMS)
TekTMS p f ovi d es a h i g h Iy p r Ed ucti ve software pack-

age fo r test J evelopme Tit a nd eXeCUtiOn i P Inall ufaclu ri n g,
repair/rework, and prototype development testing
applications

Interactive Procedure Generator
The I nteracti ve Praced u re Geri e rate r (I P G) p rov Id es

easy-to-use dialog menus to simpI4 test development
and eliminate syntax errors . Instrument control steps are
as easy to c reale as p u sh i n g a button o n an i nstru ITT e Tit
software f To Tit pane 1 .

	

The IPG ad I tor creates an " Outl i lie
V i ew' of (fie test p rogram with steps ch a se n from the
Instruments, Operator, or Actions menus .

UUT Graphics Displays
Display component locations diagrams and

schematics far your operator to see on-scfeen during test
execution . TekTM3 handles graphics pictures created
with bit-map drawing software running in Microsoft
Windows, such as PC Paintbrush .

UUT Adjustment Stop Displays
An adjustment step display simplifies operator

assisted calibration adjustments to the UUT . A real time
display of the adjustment moves a measurement cursor
as the ope rato r ma k es th e p IT ys i ca I adj u stmen t .

Display
TekTMS ac q L . i res WaVOfU[ ITIS as u in

I
q u e wavef o r m

variables with Scaling and timebase information built in .
Wayeform arithmetic and math functions automatically

4 1 ~ 0 .. GTL

TESTMANAGEMENT SYSTEMJ=

f ACU

7'Ruto

handle all elements of wavelornis . Pulse parameter
analysis provides time and amplitude characterization of
complex pulse waveforms-

VXI and GPIB Instrument Front Panels
Instrument Front Panels create instrument procedure

steps without hardware and manipulate on-line
instruments for interactive development sessions- Use
the mouse to set up instrument controls for a test step .
Instrument front panels may be placed oil screen as icons
and en largpd to full sizewhen needed .

	

Choose I nstru-
ment Front Panels from two libraries- The libraries
provide a software file, and context sensitive help for each
instrument .

Develop Your Own Front Panels Quickly
Develop i nstrument front panels in only hours with the

TekTMS Instrument Scs ipt Language and Help Ed !tar .
Use these tools together to build interactive instrument
front panels with con[ext sensitive, help-

Instrument 1/0 Tracing
TekTMS simplifies program debugging with the 1/0

trace window, The trace window shows all instrument
IT iessage t raff I c d Li r i n g te st p roced u re execu I

I a n .

Tektronix VXIbus Support
TekTMS fii n s o n th e. Tektron ix VX5530 D size and

VX4530 C size VXI bus System Contro I lers . Tek ~MS
controls GPIB interfaced VXIbus instruments with the
Tektronix VX1500 mainframe configured with a VX5520
Slot 0 Resource Manager . These VXIIbus configurations
control up to 256 logical VXI instrument devices which
comply with the VXI Standard for Word Serial Message
PrOIDCGI or Shared Memory Protocol .

Tektronix Test
Management
System (TekTMS)
v Easy-ID-Use Outline View of
Test Program.
VX1 and GPIB Instrument
Front Panel Libraries.

a Program Instruments with
Interactive Instrument Front
panel$.
Provides Powerful Time and
Amplitude Waveform
Processing for Complex UUT
Signals.

a Displays UUTComponent
Layouts and Schematics.

0Adjustment Display Provides
Reallime Feedback of
Manual UUTAdjustments.

v Controls Instruments on the
VXibus, GPI0 Bus, and
RS 232 COM Parts
Develop Instrument Front
Panels with Instrument
Script Language and Help
Editor.
FamiliarMicrosoft Windows
Interface Makes Getting
Started Easy.

SYSTEM ENVIRONMENT
fek VXbb 30 o r VX453 0 VX I hi is

Sy!itew Go ntrolle P ~ . T ek PE P s e ries of
System Controllers . or IBM AT
com pati ble com p ute r with TQ k G PI 0
interface, 640 IkElytes RAM, one 1,2
Mflyte or 144 MByte floppy disk drive,
20 MByte Hard Disk, and Hsrculas or
IBM GGA, EGA, orVGA graphics adapter
or equivalent.

MS-DOS 3 .0 or later version and
Microsoft Windows 286 or 386 version
2,03 or later version with Microsoft
Mou se or o q u iva lent .

S3FT100- TekTM S Interactive

	

$2.500
P roce. d u re G, P. n a rator
93FTZDO - I e <TM S VX1

	

$495
1n stru rn e rit Front Pa nel Li b rary
S3FT300 - TekTM S G P I B

	

$495
1nstrum A nt Front Pa nel L I b rary
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WaveWriterl WAVEFORM CREATION
AND EDITING SOFTWARE

WaveftterTM
Arbitrary Waveform
Generation Software
WaveWriter simplifies
the creation and editing
of waveforms for arbi-
trary waveform and
oscilloscope templates .
Create and Modify
Waveforms for AFG51011
5501, VX5790, ate.

Yse WaveWrifer Stand-Alone
or Integrated into TekTMS.
See What You Are Doing As
You Go.
Create Wavetiorms by
Drawing Them (Freehand or
with Autolining between
Selected Points), by Editing
Standard Functions, by
Writing Equations, or by
Captaring Them with a
Scope .
Edit Waveliorms by Cut and
Paste Methods, or Invert,
Add, Subtract, Multiply, or
Divide Whole Wavelarms or
Portions.
WaveWriterAvlomatically
Deals with Record Size,
Resolution, etc., of Target
Instruments.
Microsoft WindDWS-Based
User Interface.

ORDERING INFORMATION
WavoWriter is providW ufi both
12 Myte 5 1/4"arld 1.44 MByte
3 1/2 'di5kettes .

S75WVWR -Tektronix

	

$105
Way6Writer System Software
;Vai:cWriter i.q (2 Trademark of
Telatronix

WaveWriter allows eusy creation and

	

-
	Createthe reference memory template

modifiration ofcustom waveforms.

	

wav eform farPasslfait testing on 2400 serim
oscillus-es

Wavewriter WAIltrurim CREATION
AND EDITING SOFTWARE

Waveform Generation
WaveWriterTl,l is the new software support package for

creating and modifying arbitrary waveforms tor the
Tektronix AFG 5101, AFG 5501, and the VX 5790
Arbitrary Waveform Geneiators . WaveWriter represents
a maj o r ste p to rwa rd i v at I owi ng easy creati on o I (he i eal
world signals which are increasingly being used to test
ci rc u i I to lera nOeS r d r Ive v I b rat [ o nj9 hake tab les, and
simulate other nori-ideal or corrupted signals .

WaveWriter offeri an easy to use alternative to general-
purpose programming languages for waveform definition .
Its user interface is based on Microsoft WindowslN with
p u I I -d own men u s an d mou se-s e I ected ico ns-

	

(At[a r na-
tiVRIY~ YOU Gan use a command-driven interface .) It can
work on its own, or as an integral part of TekTMS test
progiain generation software .

Automatic Output to Target Instruments
Users identify the target test instrument and the

software handles details such as record length and
precision, D-to-A clock fates or time base scftings .
Waveffilter supports a nomber of Tek AFGs, digitizers
a nd sco pes, and users can ad d i n stf u rn e nts by f es p and-
ing to an-screen queries .

Create Custom Waveforms
Define waveforms by :
" Entering equations and limits,
" Draw i ri g t hem tree hand,
" Selecting endpoints of straight I ine segments,
" Editing standard functions, including sines, pulses,

triangles, and haver functions,
" Uploading captured functions from a Suitable digital

oscilloscope .

EdIt Waveforms Graphically
By defining sections of a wavefofrn with WaveWriter's

markers (which work like the cursors on an oscilloscope
display), you can perf orm mathematical functions,
including inversion : scale vertically and horizontally -, and
cut and paste . For example, you can add harmonically
related sinusoids to construct a signal from its Fourier
compo nepts .

	

0r, start i ng with a si 9 na I capt u red by a n
osc i I I oscope, yo u ca n add g I Itche s a nd disto rti on to test a
circuit's response to specific kinds of signal aberraVons .

Oscilloscope Template Generation
WaveWri te r a I so su p p o rts the 2400 ser i es I i fie of

digital storage oscilloscopes with lemplate generation for
the Save-On-Delta feature . Therefore, with WaveWriter,
the user Gan create the exact tolerances or templates with
which 10 C8ptLIF8 a differentiated signal or Identify a
failure .

System Environment
WaveWriter works on any 80286- or 80386-based

computer wi[h 640K of RAM that is capable of running
Windows . This includes Tek's VX5530 or VX4530
VXlbijs Systern Contrullers, Tek's PEP series of System
Controllers, or a suitably configured IBM PC AT or
clone-

WaveWriler requires MS DOS or PC DOS 3 .0 or later,
and Microsoft Windows 286 or 386, Version 2 .03 or
later, with a Microsoft Mouse or PqUiValen(,



EZ-TEST TEST DEVELOPMENT

	

Instrument Support
SOFTWARE

	

EZ-TEST supports Tektronix instruments with high-
level functions for instrument setup and special measure

A Complete Development and Test Runtime

	

ment acquisitions .

System

	

* TM 5000 family of general purpose test instruments .
EZ-TEST is a software productivity tool used to create

	

& Wavetorm acquisition and pulse parameter measure-
and run test software for manufacturing, service repair

	

vients for dig itizers and d igital oscl I I oscopes (7000,
and rework, metrology, and prototype evaluation,

	

11000, 2400, an d RT9 ser i e s) .
EZ-TEST is for non-programmers or prograrTifflefS

	

a TSI 8150 Test System Interface configuration utility for
who prefer to cc n ca ntrate on test 1 n g. rather than software

	

f ixture switch mat r ix p rogram rn i n g,
coding chores .

	

@ Instrument settings quenes and standard measure-
The EZ-TEST software systern provides all the software

	

merits are supported for the full line of Tektronix GPIB
necessary to develop and run test system programs .

	

instruments which feature the Talk Codes and Formats
Figure 1 shows the major elements of F7-TEST :

	

Standard for Programmable Instruments, including
* Generator program to create, debug, and execute the

	

spectrum analyzers and logic analyzers .
test procedure .

	

EZ-TFST also supports generic setup and measure-
- Trarislatof program to convert the procedure to

	

ment capabilities for IEEE-488.1 compatible instrument
Microsoft QuickBASIC code and then compile and link

	

with any combination of talker and listener capabilities,
iI, resu I [i n g i n a comp I ete Stan dal one test pro g ra Ti .

	

Instrument driver software modules may be written in
* Test Execution Scheduler to run sequences of

	

QuickBASIC arid iiistalled into EZ-TFST to provide
compiled tests and gather test data~

	

additional instrument support .

a Microsoft QuIckBASIC editor, compfler, linker and
manuals .

a GPIB interface software for OuickBASIC .

Run Tests witb TekMate
EZ-TEST comes complete with runtime libraries

to produce compiled test programs which fun on the
TelkMATE 2402 with a 2400 Series Digital Sampling
Oscilloscope .

Test Functions
EZ-TEST provides.a simple ireans to specify high-

level test functions using instruments on-line . Create
test procedures with these functions :
" Instrument control commands .
" Instrument measurement .
" PASS/FAIL limits for measurements, controls

procedure process flow,
" UUT adjustment steps, measurement shown an screen

with cursor moving relative to nominal and limits
values for easy operator adjustment .

" Waveform acquisition and pulse parameter analysis
with PASS/FAIL limits .

" Disk file transfers to and from instruments .
" Procedure WAIT states for instrument or UILIT settling-
" Auturnalic Stimulus/Response testing .
" Graphical screens for operator instructions created

with PC Paintbrush software frorn Microsoft-
" SRO Interrupt handlers .
" Status BYTE acquisition .

TESTDEVELOPMENTSOFTWARE

EZ-TEST
Test Development
Software
- No Programming Required
Develops and Runs
Automated Tests with GPIR
Instruments
generates Application Test
Code in Microsoft
QuIckHASIC
Reduces Test Development
Time

a Executes Compiled Test
Programs
Runs ary Tek PEP instrument
Controllers and IBM XTIA T
Compatible with Tak GPIB
Interface
Generator Program to
Create, Edit, Debug, and
Execute the Test Procedure

v Translator Program to
Convert the Test Procedure
to QuickBASIC Code, then
Compile and Link

a Test Executive Program to
Schedule and Run Compilec
Test Procedures

&Microsoft QuickSASIC Editar .

Compiler, and Linker
Software Package

SYSTEM ENVIRONMENT
EZ-TEST PC runs on the Tektronix

PEP Series of system controllers or on
a ny IBM PCIAT or corn patib le ccm pute r
config u red wit h t he Taktron ix G P I D
i nteFface ca rd (S3FG 100 a r S 3FG 12 0),
and with 540 kB&5 RAM, 5 1/4' or
3 1/2' USUD floppy drive, hard disk and
MS-DOS 3 .0 or higher . A CGA graphics
monitor (or better) and adapter is
re.onmmend6d for graphics displays .

ORDERING INFORMATION

S45FO39 - EZ-TEST

	

$1,795
Opt. 06 - Delete Microsoft

	

_$100
QuickBASIC ~requlred for
international orders)



ASYSTIm
T

	

1 SCIENTIFICACQUISITIQIY~ ANALYSIS.,
ASYSTANT 11 GPIB ANDGRApHICS SOFWARE

ASYST
a Automatic Graphics With
Modifiable Defaults

High Resolution and Color-
graphics Support
comprehensive Data
Analysis
Integrated GPIBIIEEE
Standard 488
Hardware support
Built-in Functions Plus Full

Programmability

NEWASYSTANT
IGPIB
" Menu Driven

" Statistical andNumerical
Analysis
Wavelarm Processing

ORDERING INFORMATION
S42F301-ASYSTScienfific Z$2,095
Software . Includes : Software
Modules 1 . 2, and I on 5 114'
Won disk and manuats .

342P302 - D river Software for V $435
ASYST Requires S42P301 or
equivalent software .
Includes Software source
on 5 1/4' DS/DD disk,
hardware dVV0F for Tektronix
7020. 7864 r 7912AD, 7912HI3 .
RTD-7% 7250, 2230, and
243CA: and nnanuaJ
(070-6189-00)

S47F305 - 11000 - Series D50

	

Ir $410
D rive r If or ASYST. Re q u I res
S42P301 or equivalent .
I n cl u d es! Softwa re soorce on
5 1/4' OS/DD disk, hardware
d rive r fu r I e k1ronix 11201 A,
11400 $e ri us, 11800 Se ries,
C SA 803. an d DSA 600-Se ries
and manual (070-7759-00) .

Opt. 01 - 5 1/4' disk

	

INC

S42P311 - ASY STAINT G PI 3

	

Ir $695
lacludes~ Software and manuals .

V Product available withIn 24 hours
through Tek Direct. Call 1-800-426-2200 .

ASYST, ASYSTANT is a
trademark ofAsXt Ylerhnalogie~,
Inc-
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ASYST SCIENTIFIC SOFTWARE

	

Curve Fitting -Goodness-of-fit reporting. Correlation
ASYST i s a fu I Iy i oteg rated s ottware too I that provides

	

Matrices . R2 (cross-correlation) . Weighted and non-
you with the most commonly used data acquisition,

	

weighted fits . User-defined and non-linear fits . Least
statistical, graphing, and analysis capabilities required in

	

square regress ions (muIli I i near , I agarith mi c, po [ynom ia 1,
engineering and scientific applications- Operating on the

	

arid exponential) .
IBM PC/XT/AT, ASYST is designed so novice users can

	

Polynomial and Matrix Math - Matrix Inversion .
start carrying nut complicatect operations with a

	

Determinants . Diagonalization . Ofthogonalization- OR
minnurli of introduction, while al lowing the advanced

	

factorizaVGn, Ei~en systerns- Simultaneous Equations .
user to take fu I I advantage ofa puwortu I programming

	

Polynomial math and shifting . Root extractions .
language that supports all the features of the IBM PC .

	

Statistics -Basic statistical functions, Distributions .
Most mathematical of graphics operations can be

	

Sorting, Random number generaVon . ANOVAs_
performed by using a single predefined word describing

	

Histograms .
that opeir at ion; e. g.,

	

MAIRIX. I NV, FFT,

	

Graphics - Automatic and customlzable plats. User
INTEGBATE.DATA, 2WAYANOVA, or Y.AUTO-PLOT,

	

definable graphics windows, plot types, and colors .Naw wo rd s can be defined to perform any sequence of

	

Superi rnposition of multiple plots- AxonometrIc and
actions . conLour pids . toom-In leature .

:rLU 1 .111

	

""0 fb 1 6-4

	

.	KA . . " acng- ultiplelogicalvevices .
PRESSURE

	

Foreground/backgrourld data recept i on - VafiabI e ni ode
TEMPERATURE

	

parameters .

XY.AUTIJ-PLCT~

PLOT- IT! now auto rnatica I ly pI ots two data arrays when

	

ASYSTANT GPI8 ACOUISITION AND
involk4 PRESSURE and TEMPERATURE.

	

ANALYSIS SOFTWARE
The Analysis module contains most of the common

	

ASYSTANT GPIB is a power1fu I PC software packagP.
operati ons used to treat ex per i mental data .

	

These i ncludo

	

for data acqu isi I i an . analys i s, and graph ics t hat's
to r example,

I
ntegrat

I
on, dIffere nt i ation, base- I i ne

	

designed specifically for scientific and engineeir ing
correction, peak finding, digital smoothing, FFT, IFT,

	

applications . It gives you the power to control your IEEE
matrix manipulation, and Elgen system analysis .

	

Standand 488 ~nSiruments, acqui re and anal yze Jata, and
Instrument-specific application programs such as the

	

create graphics . And with ASYSTANT GPIS, you have the
7000-Scries Driver Software for ASYST are alsu

	

best of bot h wo rl Js : prograrnmab i I ity pI us an easy-to-use
available. Written in the ASYST language, this driver

	

menu-driven interface .
provides you with a funclion-key-driven program that

	

With this monu-criven interface, you just supply the
allows for the acquisition and storage of waveforms,

	

busand device commands and let your instrument do the
storage and retrieval of settings or programs, zoned

	

rest of the work . Displaying acquired data can be as
pulse-parametric analysis (max, min, mid, p-p, rise finne,

	

simple as choosing a single menu option- Complex
[all time, overshoot, undershoot, pulsewidth, period, and

	

analysis, such as calculating an IFFT, is another simple
clossi ng levels) and frequency-dornain analysis . Data

	

menu choice .
may be acquired from the Tektronix 7D20, 7854,

	

Now you can use your i nstrument mo re effect 1 vely .7912AD, 79121-1113, RTD-710, 7250, 2230, or 2430A.

	

And, you can integrate basic graphics and analysis with
There is a similar driver for the Tektronix 1 11000-Series

	

instrument control so you can observe events as they
Oscilloscopes and DSA-600 Sefies Digitizing Signal

	

occur.
Analyzers .

Module 1 and 2 Highlights
Bass System -Array- based operat 1 ons . DifferenI
nurnber tylpe~, and multi-dimensional arrays .

Access Utilities - File conversions to/from ASCII,
BASIC, packed binary, and Lotus 1-2-3 files . DOS shell .
Language interface to Microsoft C and Fortran .

System Utilities- Easy-coder, menu-driven utility.
Meno-dfiven setup- Text editor . Array arid command line
editors . Error tracer . On-line help .

Analysis -Basic math iDGlud i ng trigonometry,
exponentiation, and logarithms .

Wavelform Procasslng -Waveform ar
I
thrn et

I
c- Fast

Fourier Transform (FIFT) . Inverse FFT_ 2-DIFIFT, 2-DIFFT,
Smoolding, ConvoI ution. Fi I teri ng . Peak detection .
Integration . Differentiation .

Then, you can create routines that can save and
execute at any time . This means repetitious tasks can be
executed with the minimum number of keystrokes and
with constent results .

When you combine all of ASYSTANT GPIB's IEEE
Standard 488 iMe rface capabi I i I i es with 1 ts analys is and
graphi cs functi ons, you have a powe rf u I an d flex i ble tool .
A tooI avai iab le at any t 1 me . A tooI that prov1 de s easy
setup, a natural LISBr interface, effortless graphics, and
simple-to-use math functions,



The LabWindows Instrument Library eliminates the
I ow- leve I prog rafil rn

I
n g dela

I
I s of i n st rume nts b y

providing intuitive, high-level QuickBASIC or 0 function
ea I I s .

	

For examp le, t h e fu n ct
I a n fead- wa vipfofm (1, wave)

might query a GPIB oscilloscope for the waveform from
chan n e 11 , read t h e raw data, convert th e data to re aI
numbers, and place the numbers in an array named wave .
The LabWindows Instrument Library includes feady-to-
use modules for many Tektronix instruments . Support for
over 50 popular industry instruments is available-

pROGRAMMING EArHRONMENT LABWINDOWSTM

I

	

LabiwindOWSTM

The LabWindows Graphics I brairy is a flexible set of
functions for displaying and documenting program
results . Specific functions include : two-dimensional
c a I o r p I ots~ I

I
ne, c o ri nected p o 1 nt, scafte r, ba r charts;

I inear, log, sem i-I og ~ single and multiple curve pl ols~ al I
integer and floating point data types -, full control of graph
appearance including use of color, labeling, scaling,
grids, point styles and positioning ; multiple graphs on
screen ; flexible use of stroked text fonts ; storage and
retrieval of graph files : hardcopy suppoa of dot-rinatrix
pf

I
ritaf s and HP- GL compat 1 b le p I offe rs .
The LabW

I
ndows Analys

I
s L

I
b rary au tom at

I
ca I I y

0ecks for the presence. of a numef ic coprocessor and
whon p resen I takes fu I I ad van [age ot th e perto r mance
capability- The standard LabWindows Analysis Library

LABWINDOWSTm STANDARD

	

includes : one-dinnensional and two-dimensional array

PACKAGE

	

addition r subtraction, rno Iti p I cation, d ivision, I !near

Th o LabWindows sottwa re system i s a corn p I ete set of

	

evaluation, and maximum/minimurTi values : sub-array

d eve I a pme nt too Is fo r c reat
I
nq an d exec uting corn puter-

	

extract
I a

n : sca I a r/one- J
I
mens iona I corn p I ex addit!

a
n,

based engineering and scientific applications .

	

subtraction, multiplication, division, and rectangular-to-
polar and polar-to-rectangular conversion mean

The Lailb0ndows Standard Package provides the user

	

standard deviafion~ histogram, sort -, clear, 'set, an~ Copy
w ith a n i We ract ive deve I op rn ent envi ronm e nt (0 u i ck-

	

array , d ot p r oduct ; c ro ss p rod u ct mat r ix
I
rivers i on ;

BASIC and C) and supportive I ibraries to quickly develop,

	

transpose, an d dele rm
I
nan 1,

p r olotype, an d ape rate test an d rneasu reme nt ap p I
I
ca-

tions . The libraries include routines for data acquisition
from GP2 and RS-232 interlaces instruments . In

	

LABWINDOWS ADVANCED
addition, the libraries can be used outside of the

	

ANALYSIS LIBRARY
interactive environment to extend the capability of
QuickBASIC and C to include data acquisition, analysis

	

The LabWindows Advanced Analysis I ibrary product

and presentation-

	

iricludes~ Real and complex FFTs, inverse FIFTs; FHT and
inverse FHT ; integration : differentiation : power spectrum,

The LabWindows Interactive Program Uses pl-ill-down

	

convolution - corrplation~ array reversal -, shift array ; clip
menus and optional mouse for simple and direct access

	

array, pulse 'parameters : generation of pulse, ramp, sine,
to many editing and debugging functions . Debugging

	

impulse, triangle, uniform distributed, white noise and
tools include breakpoints, single-stepping and the ability

	

Gaussian noise - digital filters: Butterworth, Chebystiev :
to view and edit program variables and data when running

	

linear fit : expariletitial curve fit ; polynomial curve fit ;
a program .

	

variance~ RMS -1 moments about the mean ; median ; linear
T he LabW

I
n dows : nteract

I
ve P r ograrn has a Speda I

	

equations ; summation of array elements; and one-
i nte fface, ca I Ied a furicti o n pa i i e 1, for acces s

I
ng the

	

dirnensional/two -dimensional polynomial evaluation and
LabWindows libraries. A function panel Is an intuitive,

	

scaling .
full - screen interface that lets you execute library functions
without the tedious process of typing and editing program
code . The parameters for a library function arerepresented by pictorial controls directly on the function
panel . The parameters are selected or entered using
these controls- The function panel can be used to
interactively test the function and then to cupy the
working tested function directly into the prograrn .

-P Interactive Program
Development

eAutomatic Code Generation
Reduces Coding Effort

@Extensive Libraries for
Programming IEEE-488
(GPIO) and RS-232

o Interactive, High-Level
instrument Libraries Simplify
Analyzing and Presenting
Data

a Uses Standard Programming
Languages-Microsoft
OuickfiASIC and C

SYSTEM ENVIRONMENT
Tektron ix P E P 3OX Qo ntrolle r 0 r I BIVI

PC XT/AT with 640 K bytes ol rn e rn ory ; 1
hard disk and I floppy drive ; IBM Color
Graphics Adapter (CGA)IFnhanced
0 rap h ics Ada pte r (E GA) . MS-DOS 2 -0
a n d above with a Tek G P I B I ote dace
Board

s3 r 13910 - La bWind ows

	

1" $595
Standard Package
Opt 01 - 5 1/4"disk

	

Re
Requires Tektronix S3FG100 or
83FG120
S31`139112 - LaWridows

	

ff $895
Advanced Analysis Library
Opt 01 - 5 1/4' disk

	

NC
Requ i res S3FG 910
W Product available within 24 hours
through Tak Direct . Ul 1-800-426-2200~
LaWindows is a registered
trademark ofNational
Instruments-



GURU 11+

	

1 GPIB USER'S RESOURCE UTIL17-Y
GPIB INTERFACE HARDWAREAND SOFTWARE

GURU 11+
" StotelRecall Wavelarms
" Calculate Waveform
Parameters

" Library of Commonly Used
Subroutines

" Source Code Providedfor
Most Programs

" Graphics Capability
" GPIB Tutorial Manual
" Instrmational GPIB
Programming Examples

SYSTEMS ENVIRONMENT
G UR I J I I r i i ris on Tektron ix PE P control lers,

an
I
B M PC, PC X-F. Po rtabl s PC . PC AT or

mmpalib Ie . M i i i i mu rn requirements : 256K
memory and either 2 flop py-d isk d rives o r I
ti copy a Rd 1 11 .11d (Irsk. On 18 M `G~ . G un U I I
al so req u I res. one 0 the to jowi n U g raph ics-
d isipl;ay card corn hina Ii ori.-,
I -	I3M ColorIG rap In ics Adapte r (or corn pati ble
card) and the 18 M Co la r Di5play, OF a CUM POS Ite
video monitor (color or monochrome) . of EGA
or VGA.
2.

	

Hercules Graphics Card and IBM
M"Dofireme Display .

GURU requires IBM PC DOS 2 .0 or hig4sr
with Aavancsd BASIC (SAWA), or MS DOS
2 .02 or h ig her with BAS I CA Microsoft
QuickBASIC 1 .0 thrriijUh 4 .5. IBM BASIC0
OmPlIer 1 .012.0 . 7he IBM Graphia Printer or

equivalent (e_g ., Epson RX/FX family) is
suggested,

GPIB
Interface Hardware and
Software
" Cost-Effective GPIB
Hardware and Software

"Example Programs in
Interpreted BASICA
Intertace Orderable
Separately for Compiled
BASIC and C Languages

ORDERING INFORMATION
S31`9100 - GURU 11 + Package IT $995
Includes : Soltwafe/Rianual plus
P02A board- cablei software on
5 1/4" and 3 1/2" floppy diskettAs-

S3FG410 -GURU 11 - Software

	

$495
and documentation only . For
users with existing PC2/PC2A
bUard and cable .

$3 FU 120 - G PI 0 1 nte r1ace .

	

'IT $495
Includes : Manual, GPID interface
Card . and software on 5 1/4' and
3 1/2' diskettm

83FG1 21 - GPI6 Compiled

	

$150
BASIC Interface . Includes :
Manual . 5 114' and 3 1,1 2' diskettm

s3rGi22 - GPiB c compiler

	

$150
Interface . Includes : Manual and
~ 1/4' diskette .

2 r

	

Prod u ct ava
I
la 0 le vy

I
Min 24 11 ou r5

through Tolk Direct- Call 1-80ij-426-2200,

GURU 111+

Tektronix G URU 11 (GPII3 User's Resource Uti I iry) is a
low-cost hardware and softwarp package for instrument
control, wavefof al acquisition, and display . GURU I I
supplies the

I
ri- portant comi-no nw~atioil I

I
nk between an

IBM PC (or cornpatib le) and G PI B (I EEE Standard 488)
instrumentation .

The GURU 11 software is written In IBM's Advanced
BASIC (Microsoft's BASICA) language. BASICA source
code is provided for maximum flexibility to cuslornize for
a specific applica[ioo . Languages suppoqed include
BASICA/GW-BASIC, IBM BASIC Cornpilef, 1 .012 .0 and
Microsoft QuickBASIC 1-0/2,0/3,0/4 .0 . GURU 11 saves
data to disk in a formal compalible with many popular
programs (LOTUS 1-2-3, Framework 11, etc .)

The software includes a TEST PROCLDURE
GENERATOR (TFG), a useful tool for users who want fast
results but do Pat want to leaf n to write their own test
software . The TPG is a self-explanatory menij-driven
program .

GURU 11 also includes a waveforfn ArqUiSitiOn arid

	

GPIB INTERFACE HARDWARE AND
pulse-analysis program (DIGPULSE) that supports most

	

SOFTWARE
Tek d

I
g

I
t ize rs . T h i s p roq ram a I I ovvs wavelo r ru segmen I-

	

The GPIB Interface (S3FG1 20) provides the minimuming, graphics, and storage, The pulse parameters include.

	

software and hardware to allow an IBM PC/XT, PC/AT orrise ti me, fal I Vrre, pu Ise vvidill, inax . and m in . voltages,

	

compatible to control GPI6 instruments- Included arearid others .

	

diagnostic utilities, an interactive control program and

Library of Commonly Used Subroutines

	

language I oterface to r BAS ICA (IBAS I C
I
nteirp rete r) an d

This I
I
brary contai Ds subrouti nes to do low-level

	

manual,

communications with GPIB devices, store/recall

	

The Compi led BASIC I nterface (53FGI 21) 1 ncludes
waveforms an a disk . calculate waveform parameters, and

	

software for both IBM BASIC Carripilef 1 .012-0 and
graph the waveforrri . The subroutines are written in

	

Microsoft QuickBASIC 1 .0 through 4 .5 . The software link
assembly language to facilitate maximunri performance

	

provided permits users of the GP113 riefface to program
when sending or receiving commands or data . Wave -	their applications in compiled BASIC .
form- acquisition performance is further enhanced by the

	

The C Compiler Interface (S3FG122) links programs
DMA Iranslei of wavefurms to the controllef's memory .

	

compiled in 3 .0 to 5 .1 . Quick C, or Lattice C (version

Tutorial Manual

	

1.0/2 .0/3 .0) *i[h the GP113 interface-

The User's Manual is a valuable GPIS reference . It
Incl udes many G PIB prog ram examples, which are usetu I
v.hpi 'iferfacing to various types of new GPIB instrumen-
1,~j Cr

GURU 11 softwa re funcliunally integra tes your
IBM PC rowPatible controller amd GPIB test
and measurement instrumenft. G11RUH+adds
a GPIB interfa re, board and a GPIB cable to the
GURUIIpackage .
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Acquisition Library

	

Log or Linear Axes
The Acquisition Library acquires wavetorms from

	

Auto or Manual Scaling
Tektronix digitizers and formals them for use by other

	

Titles and Axes Labels
SPID functions . Waveform acquisitions from digitizers can

	

Multiple Curves par Graph
be achieved with a single Frienu selection or function call .

	

Multiple Line StylesThe library supports these Tektronix digitizer products :

	

Full Color Cofltrol2220

	

5223

* Statistics
* Convolution and Correlation
* Forward and Inverse Fast Fourier Transforrus (FIFT)

SIGNAL-PROCESSING 1Z
AND DISPL4YSOP"7WARE

Signal-Processing and Display

	

a Interpolation and Decimation

Software

	

* StandairdWaveform Generation (SINUSQUARE)
SPID simplifies the acquisition, processing, measure-

	

Finite Impulse Response (FIR) Filter Generation
ment, storage, and display of wavelornns from Tektronix

	

Waveforrin File Input and Output
digitizers for scientific and engineering applications,

The SPDMENIJ nrooram provides. an easy-to-use

	

Waveform Graphics Library
interactive rilanu to perform SPD functions without

	

The Waveform Graphics Library provides device-
writing programs . Getting started is easy with extensive

	

independent WaVafOFITI graphics using the GSS'CGI
on-line help .

	

device. drivers from Graphic Software Systems . These

The SPID Function Libraries provide software modules

	

drivers support a wide range of pinters and plotters, and

for programmers who are writing applications with

	

support high resolution display up to 800 x 600 pixels .

Microsoft C or OuickBASIC .

	

The Waveforrin Graphics Library allows the usef to create
waveform d

I
s p I ays a nd cc ntro I th ese all ri butes .

2221

	

7020

	

SPOMENU Program Process Menu
2224

	

7854

	

The SPDMENU program functions can be extended
2230

	

7912 AD/H13

	

with the Process Menu option . This feature makes it
2232

	

11401/11402/11403

	

possible to access user written programs from the
2430

	

11801/11802

	

SPDMENIJ program . Wf iting these custom programs is

2430A

	

RTID 710

	

simplified with the example programs provided in SPID .

2432

	

RTD 710A

	

SPO C and QuIckBASIC Language Support
2440

	

DSA 601/DSA 602

	

The SPD libraries ate intended for software profes-
sionals who must develop comprehensive applications

Signal Processing Library

	

written in the Microsoft C 5 .1 or QuickBASIC 4 .5
The Signal Processing Library provides time and

	

languages .
frequency domain signal processing functions for

	

Software debugging is simplified with S?D functional
arbitrary length wavatorms. These functions includei

	

prototype include files to catch errors at compile time
- Arithmetic

	

rather than at ruritime . The SPID software functions
- Integration and Differentiation

	

maxi mize use of memory by accessing al I aval lable

* Pulse Measurements

	

standard rn e rn ory If or wavef or rn d ata .

Signal-Processing
and Display
Software
P convenient interactive mona
Intartare

o Software Libraries for
Application Software
Development

,P Comprehensive Set of
Functions for Acquisition,
Processing, Measurement,
Storage, and gisplay of
Wavelorms from Tektronix
DigitiMis

SYSTEM ENVIRONMENT
Tektronix FIEP controller, or IBM PC/

AT or compatible computers with a
graphics display monito r af;d ad apte r,
640 kbytes memory, a 5 114' or 3 1/2'
inch disketle drive an d a hard disk drive,
and Tek?ronix GPII3 interlace (GURU 11 or
equivalent) DOS 2.1 or later version .

A wide variety of graphics displays,
printers, and plotters are supported Dy
the GSS*CGl (Graphics Software
Systems, Inc

_
) drivers supplled with the

SPID package.
SPD supports the Tektronix HC100

plotter and the 4693D or 4696 printers
Math co-processors are supported.

and will improve the execution speed of
SPD.

ORDERING INFORMATION

S31F8130 - SPID Signal

	

'r $995
Processing and Display Software
Includes : Software on 5 1/4'
and 11/2' d1skettes. SPDMENU
lonction key overlay, and manuals.

'= Prod tict available with i in 24 ho urs;

th ro ugh Tek DI rect. Cal11 -800-4 26-2200,



ME= SCIENTIFIC DATA ANALYSIS SOFTWARE

DADiSPTM I

Over299Data Analysis
Functions

Process Signal of Any Length
using virtual memoly
Management Techniques
Macro Definition Facility
Allows User Defined
Functions

&Execute User Witten
Programs

SYSTEM ENVIRONMENT
Takhronix PEP syste rTi cuntru I ie r or

IBM PC XT/A I wi Ur 640 kbytes of
memory, 8087 or 80287 Go-Proc8s.wr, 1
hard disk and t fl oppy drive, 18M Co Iar
Gra phics Adaptar (C GA)IFnhanced
Graph i ct Adapter (E GA). MS- UUS 2.0
and above with a To k GPI B I nterface
Board .

ORDERING INFORMATION
33FG916 - DADISP/PC Work-

	

$095
sh eel forSig naI Analys, is

Opt. 01 -5 1/4' Media

	

14C
Req u r resTektro nix S3 FG 100
orS31`6120

OfG91 8- DADI SP/EX' :	$1,395
Extended Mode Version

DpL 01 -5 1/4' Medi a

	

1111C
Re quj res TeWonix S3FG100 or
53FG 120
DADiSPIEX requires a
minimum of2 26ytes of
F.Ttended Memoty

nAINSP is a trademark ofDSP
DetreloPment CorPoration.
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DADISP
DADiSP is a graphic tool for scientific data analysis .

DADiSP provides a unique spreadsheet-like, menu driven
environment for displaying and analyzing digital wave-
forms. Signals and their mathematical relaVonships
appear graphically In windows, dramatically simplifying
complex digital signal processing and waveform analysis
tasks,

DADiSP is designed exclusively fo(data analysis of
waveforms generated in applications like laboratory
research,

a
I actron

I
c test and measuremen1, phys i a I og ica I

monitoring, and digital signal processing- DADiSP
combines menu driven analysis tools and windowed
gra ph

I
cs to tack le comp I ax tasks Ii ke mathemat

I
cal

problem solving, "what-if" gaming, scientific and techni-
cal data analysis and management, and graphic analysis
of samp I ad

I
nformat 1 on .

	

Un I
I
ke trad it

I
ona I nurn her- based

spreadsheets, DADiSP enables scientists and technicians
to convert data from qraph

I
c w

I
ndows. i a I u nurnber, a

process that more closely mirrors the scientific method .
DADiSP eliminates the need for programming . since

individual analysis steps occur as commands are typedInto
DADiSP "Worksheat" windows- Worksheets enable a

user to build a custom library of analysis templates . In
short the DADiSP Worksheet dDes for scientists anda
ng

I
nears what f 1 nanc 1 at sp readsh eets ha ve done forbusiness Users-

A chain of procming selps is set up simply by typing
in formulas : the results of each step are displayed in se-
quence, window by window .

a X-6 -S-7.7
W- Tt"Uff-I-SAISM-AZ

3-3111111-M9

New data ca n be I oaded I n DAD
I
SP wiin dows f of

instant re-evalutaion of the entire spreadsheet. DAD&
spreadsheets can be saved, reloaded, and

applied to new
tasks~ enabling you to build up your own I ilbrary of
analysis templates to support specific needs .

DADiSP offers over 200 data manipulation and
analysis functions including signal arithmetic and
calculus, signal editing, waveform generation, FFTs and
peak finding . Users can create their own functions using
DADSP's user- defined macros . DADiSP supports real
and complex arithmetic and carries engineering units
through compound calculaVans .

Th a OSP PIPELINE boosts the power of DAD1SP
substantially by allowing external programs (such as your
own analysis or filtering algorithms and third-party data
acquisition software) to be executed directly from within
the DADiSP environment .
MENUS allow the user to generate simple or complex

applications through the use of customized pu I I-down
menus .
PANELS produces reporting panels to permit easy

selection of indicated operations and/or display the
fesu Its.

DADiSPIEX is a version of the DADiSP system that
operates in protected mode on 80286 and 80386, giving
the user access to full 16 MB addressability . The DADISP
system includes device driver macros tar many popular
Tektronix instruments,

The Te k1ro ni x 2510 Tes[Lab system can aIso autp ut
files in the DADiSP format . This allows the user of the
Tes[Lab to do more extensive and personalized analysis
and reporting on the wavefofms .
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TEMPLATE/WAVEFORM
PROCESSING PROGRAM
Th e Tern p lateAlVavelo rm Process i n @ P fogram works

with al 111 coo-series 0sci I loscopes, and runs on the
Tektronix PEP301, IBM," PC, GGA, and EGA graphics
modes are supported . The program and scope comrnuni-
cate over th a I EEE Sta ndard 488 (GP 113) bus .

The Tektronix Tern p late/Wavefo mn Processing
Program (TWPP) provides two primary functions :
waveform temp I ate ad i t i ng and act-o n-de Ita p rocc ss i n g .
The template editor creates and modifies waveform
templates. The act-on-delta function compares a test
wavef ofm w[th I he le rn p I ate, th e n pe rforms one o r mo re
user-specified operations, depanding on whether the
waveform passes or falls the template comparison .
Typical uses include signal monilo[ing, communications
testing, and pass/fail waveform-shape testing,

A template is a mask consisting of upper and lower
boundanes- A waveform is compared against the template
by comparing each point in the digitized waveform with
the corresponding point in the upper and lower
b ou ndar i es . I f eac h a no every waveto rm p o i nt i s ab ove the
lowe r bo u ri dary an J below the u p per bouno air y, the
waveform 'passes" . If any point falls outside the template
boundaries, the waveform 'fails" .

SIGNAL CHARACTERIZATION i-PATTERNTM

ANDMASK TESTING SOFYWARE I

	

TWPP

i ?Al.

	

.. V.10M-------------- ------- - T_

	

11 1. MI

	

.-%. . -1

md Tantl ft Ll ~w

	

ithm t&- ~SIJ t

i-patternTM Timing and Voltage Histograms

	

i-PatterxTm Mask Testing

!-PATTERN SIGNAL

	

mean va I ue, stan dard dev i ati on an J p oa k-to- pea k vaI ue i n

CHARACTERIZATION AND

	

t he se I acted re g i o n, a nd the pe rcentag a of h 1 ts with i n 1,
2, and 3 sigma (standard deviation) of the mean value .

DOCUMENTATION SOFTWARE

	

Measurements can be made using either voltage or
The -Pattem Software provides a way to statistically

	

timing histograms,
measure and visually examine signal noise and signal

	

Thirteen pulse parametric parameters are automatically
timing jitter . The dynamic memory of a PEP 301 calculated, with user-definable tolerances selectable for
cc ntro I I er o r other PC-compatj b le ccmpute r i s used to

	

PaWl'ail testing .
store real-time wavieform data . A region of the waveform
can then be selected with CLIrsors, analyzed, and

	

The software supports all Tektronix 11000-Series and
compared to a normal distribution .

	

2400-Se rles 0 sc i I I osco pes, the Tektr o i i i x DSA 600-

In addition to the cursor readouts . the following

	

Series Digitizing Signal Analyzers, the Tektronix 2230

information is provided~ frumber of waveforms acquired,

	

Portable DSO, plus the Tektronix 7D20 and Sony/

n u mber of h i ts (sarn p I as with i n the user-se I ected reg i o n),

	

Tektronix RTD 710 programmable wavellomn digitizers .

TemPla te with "Passing" trW wavefurm .

MASK TESTING
usar dafinaulu rn-k. -'ofteolwoutilaahaT~IW and ma-faduflaq
thm V~n p-d&l a "him DDrwg~ aroa'MMI It, ~Ing Thl,ke

	

M -~W,~LQ- --y~ Mjriw -Wr~il ~1 wrnrinati- H8W6mpy . .tp .. wl~*$ W d--d~-OW a ;nW

M-kW J~

	

Wtld
MdIW4u-MY-

~ Well M WMkflAI1VAIY .

i-Pattern

voltage Timing Histograms
Real- Time Display
User Definable Masks for
Tefecom TustirigiNonfloring

@Multiple Digitizer Support

Template/

Waveform

Processing

Program
" Autogeneration of Starting
Template

" Template Editor
" Act-on-Della Processina

ORDERING INFORMATION
S47PI 07 - i - Patte rn s oftwa re

	

$850
Includes : Software Operator
Mon ual (070-n46 -00)
Opt- 01 - 5 114" flexib I e disk

	

we
Opt. 02 - 3 1/2' 011M disk

	

NC
Demo Otsk - 42W-7389

	

NG
S47P110 - TomplateMaveform

	

$395
Processing Program
lnclijdes~ Sottwam Operator
Mariual (070-7423-00)
0 pt. 01 - 5 1/4' f lexi We d is k

	

NG
OpL 02 - 3 1/2' sing I o-sI d a III

	

me
rinvo disk



11000-SERIES DOCUMENTATIONAND
UTILITY

	

DATA-LOGGING SOF7WARE

11000-SERIES
UTILITY
SOFTWARE
e Archival Storage of
Wavelorms and Settings

@Automated and Manual
Logging of Measurement
Data
Measurement Data Graphs
and Histograms

, PGPIR and RS-232-C
Instrument Control

" Wevelorm Acquisition and
Display or Template
Wavalarm Creation

" Hard Copy (Printer or Piotter)
"BASIC Source Code

TekMAP
w Graphics
SAIrchival Storage
* Pulse Parametrics
* Delay-Time Measurements
-Hard Copy Captures
0Menu Driven

S47PI 08 - 11000-series IDS0
BM PC Utility Software,

	

$450
ndudes~ Softare Operator
Manual (070-7394-00) .
S-47F1 03 - 11300-Serles/IBM
PC Utility Software .

	

$470
Includes: Software Operatof
Vanuai (010-?423-00)_
Opt. 01 - 5 1/4" flexib le d is k

	

Nc
Opt. 02 -3 1/2" rnicrn disk

	

me
S42P202 - 785411 BM PC Time
and Amplitude Measurement
Software-

	

$550
Includes . SoftwareOperator
Manuaf (070-6565-00) .
Demo Disk - 42W-7212

	

NC
S471-12111 - 11400-Series/HP
Series 200/300 Time and
Amplitude Measurement
Software .

	

$050
includes : Software Operator
Manual (070-6897-00) .
S42PI91 -TekMAP 7854/13M
PC

	

$500
Opt. 01 - 5 1/4" fl exib I e disk

	

NC

110 DID- SER IES UTILITY SOFTWAR E
The 11 000-Series Uti I itY Software packages pfovide

compiete GPlB or RS-232-C control of the Tektronix
11 302A Oscillbscope, the 1 1000-Series Oscilloscopes,
CSA-803 . or the DSA-Series D[gilizinq Signal Analyzers
from your IBM PC .

11hose utility software packages allow you to use the
fulJ GPIB or 8S-232-C piograrTimability of the 11000-
Series Osci I loscopes without ever having to write a single
I i ne of code .

IN o frialte r what you setect or e n te r, th e u I i I ity saftware
packages will pcrform thorough erfor che6ing to help
ensure the job is done correctly . Also, if there is any
ambiguity or error in entries, the packages provide
automatic prompting for immediate on-line Correction .

If there is ever any question about program operation,
simply press F9. This provides complete on-screen help
from any menu,

Basic Hardware Configuration
I ektronix PEP Controller IBM PC, XT or AT- or DOS

2 .0 or abovp. - Compatible ~ith 640K memory : iiual
floppy drive or one floppy and one hard disk-,

	

graphics
card, National Instiurnerits IBM PC GPIB card (for GPIB
operati on), G PI B cab le or a 9-wire RS-232-C cable .

Aw

	

1~:V :
N,kr d

	

l~~ r.a

	

h -h:"i r-~ .--	M- C .~-

	

f- 11
You get the simplest possible access to the measure-

	

I

	

~.n -L- : I .-- ItI . 1-
alent system power through each menu-driven package .

	

MultiPle waveforms can be acquired and
Al I of the major commands and functions are directly

	

displayed on the PC screen and output to a
executed from the PC's function keys- You choose what

	

plotter or dot-matrix printer.
YOU want to do from the first-level, Maio menu-acquire
measu reme nt data, c opy selt i n gs, se n J GP I B i ote rface
command s, etc . Th e n a seco nd - I eve I rn on u appea rs,
allowing you to select the specific functions or options for
the operation or to enter controlling parameters of file
names - R P. q Li i re J e n If i es. from t he keyboard are a Iways;
pro mpted an d are i n a s i mp le "fI I I - i n-the- b] a n ks" format .

F

I$

	

R.PT : i~A ., ~kp d -F.-

	

-,k . I

	

~j th

	

M-f- ~.~
Measurementfeatures ofthe 11000- Series
DS0,,; are available tkrougk the menus and are
suppWed by measurement lo&ring, statistics,
and screen graphics,

TEKTRONIX MEASUREMENT
APPLICATION PROGRAMS

The TekMAP (Tektronix Measurement Application
Programs) I ibra ry of softwa re p r o d ucts s u ppo ris th e
Tektronix 11400-Series Oscilloscopes and 7854 GPIB
Programmable DigitIzers in automated engineering or
research environments.

To kMAP softwa re exte nd s th e vefsat iI i ty of Tekt ron, i x
dgitizers by integrating them with Tektronix PEP
controllers, IBM PCs, of HIP-Series 200/300 technical
computers,

Exte ri J ed measuremen I capalb i I i t ies . suc h as 14
au to mated p u I se- paramete r analys 1 s, Fast F o u r i e r
trauslori-ilation, and propagation-delay measurements,
are provided by the Time and Amplitude Measurement
Software (TekMAP) products .

Please contact your local Tektronix Sales Engineer of
representative regarding hardware configuration
req u i reme in ts and cu rrent softwa re offer i n g s .



DSO UTILITY SOFTWARE

	

Three powerful libraries are included to help write
Custom

test p FOg rHIT18 i n M i cr osoft 0ui ckC ar
OSO-UTILITY 2402 TEKMATE, A

	

QuickBASIC :

2400-SERIES DIGITIZING OSCILLOSCOPE

	

1 . Menu Development System Library

AND SOFTWARE : A COMPLETE STAND-

	

a create main menus arid subrienus

ALONETEST STATION

	

a display text strings

DSO-Utility Software operates on al I Tektronix 2400-

	

& create arid use help files
Series Digitizing Oscilloscopes . It provides routines to :

	

2. Wavelorm Math Library

" save scope wa veforms to d i s k

	

a create data arrays from wavefnirms and waveforms

" load disk waveforms to scope

	

from data arrays

" log data upon a waveform pass/fail test failure, a

	

e add. subtract, multiply, divide, integrate,
scope trigger, or at the end of a test sequence

	

differentiate
"

	

perto rin waveto r al math 111 C I Jdi ag add, su
bit

ract,

	

*

	

perform mi n, max, and stalldaid dev i ation
multiply, divide, integrate, differentiate, and Fast

	

* perform FFTs, correlation
Fourier Transtorni

	

& coriverl to polar coordinates
" generate waveshape ternplates

	

3- GPIB Control Functions Library provides control
" rnalke direct hardcopies on HPGL, IBM Graphic,

	

routines for :
Epson, Post5c(i pI, an d compati bI e devi ces.

	

I EEE 488.2 Contro I Sect uences
I LLL 4~r&1. V

	

U111111aliM

High Leve I La nguage Extens i ons

including

disk drive management
disk directory and file management

WRITE CUSTOM TEST PROGRAMS
EFFICIENTLY WITH LIBRARY FUNCTIONS

DSO-Utility Software includes routines to create
waveshape templates, compare livesignals
against th e templatesfor automatic pass1fail
tests, and am-hive waveffirm and measurement
data.

PROGRAM DEVELOPMENT SYSTEM

DSO UTILITYAND PROGRAM=
DEVELOPMENT SOFTWARE

A 18fins 1.27 U UIRT
.. . . . . . . . . . . .

77te Program Development System includes
routines to create menus and display tcrt on the
oscilloscope screen .AND SUBROUTINES.

The Program Development System (POS) software
package saves time and cuts programming costs. Use an

	

The DSO-Shell program provides the operating
IBM-compatible computer, such as the Tektronix PEP

	

system environment, including the basic disk, directory
301, to develop your test routines with PDS. Then transfer

	

and file management functions, It operates only with
these programs to the 2402 TelkMate Instrument

	

2400-Series Digitizing Oscilloscopes and uses their
Extension for execution with a 2400-Series Digitizing

	

menu-select buttons and display screen for operator
OsGilloscope . Other GPIB-prngrammable devices can be

	

interaction with the TekMate~
controlled as well .

	

The Program Deve I opme nt Systern aIso 1 nc I udes over
250 example programs and the Microsoft QuickG and
Qu[ckBASIC programming languages .

DS0 Utility

Software packages save
test development time
and money

a UnattandsdMoniforino

0 Off-Site Testing

* Wavelorm Storage

- PasslFail rest Execution

* Complex Wayetorm Analysis
(FFT, Correlation,
Differentiation, Integration)

* Template Creation and
storage

& Data Logging

Program Develop-

ment System

" Menu Development system
Library

" Wavelorm Math Library

" OPIS Control Functional
Library

S37UT01 - DSO-Utility Software

	

$775
(Also available as part at 2402
option 01 .)
Opt 89 - Software Subscription
(U .S. only)

	

+$155
extends software upgrades and
product support to one full year
Opt 13 - Softwafa Su lbse ri ptio n
(Intermfional only)

	

+$155
extends 5oftware upgrades and
product support to one full year
0pt 3S - 5oftware Subwri ption
Renewal (International only)

	

+$455
S37UD01 - Program
Development System

	

$1,295
Opt 59 - Software Sub5fription
(U .S . only)

	

+$260
extands software upgrades and
product stipport to one full year
Opt 19 - SQftwafe Su lbsc ri pron
(International only)

	

421513
Mends softwa re upg rade sand
product support to one full year
Opt 39 - Software Subscription
Renewal (international only)

	

+$260



2W91M TELESERVICING SOFTWARE

Integrated
TeleServicing
Software for
Digital Storage
Oscilloscopes
Data Communications, Data
Management, and Waystorm
Graphics In One Package

*Standard Phone Line and
RS-232-C Link-up

*Easy-ta-Use Windows and
Pop-up Menus
Built-in Phone Directory with
20 User-Defiffshle Automatic
Dialing Entries
Easy Creation of Reference
Libraries

ORDERING INFORMATION

S41TSS1 - I We9rated Tu I u-
Servicing Support Software

	

lT $225
ncltjdes~ Software (an 5 1/4' and
3 1/2' diskettes)
User manual (070-7466-00)
Trainiag videotape (068-0296-04)
Software subsuriptimi
It Product available within 24 hours
through Tek .Dlrect. call 1-500-426-2200 .

INTEGRATED SOLUTION
Telk's new integrated TeleServicing Software is the first

commercial eleservicing software package to integrate
data communications, data management, and waveform
graphics iri a single package-

With Tek Tel eSef v ici rg Softwa re, yo u can co n n ec I a
Tek 22 32 d i g Ita I storage osci I I o sco p e (DSO) to an 18M
PC-cornpatible system overan RS-232-C interface and
standard telephone moderns . The data communications
function permits configuration of PC communication
port, modem initialization, and direction of data to and
from a remote scope or PC- Data managementfunctions
include file capture, storage, and retrieval .

	

Forexample,
you can retrieve waveform data from a remote DSO and
store it to disk or transfer it to a local DSO for display and
anal ys

I
s-

	

With wavelofm graph ics, you can p I ot rn u I t I p I e
waveforms on a PC display, annotate them with user
information, and direct graphic or numeric output to a
printer .

Field Service Efficiency

	

* IBM MDA, CGA, or EGA graphics adaptor and

Tok TeleServicing Software provides field-service

	

compatible monitor

technicians with immediate, low-cost access to expert

	

* Hayes-compatible 300/1200-baud moderns

co nsu I tati o n i ri t he serv i ce ce n le r. With t he 2232's 26K

	

* Tek DSO with option 12 (RS-232-C interface)
of extended waveform storage, you can create libraries of

	

o RS-232-C Ca b I es (e . g ., P/N 012-0911 -00 DB25 -
new or known-goDd waveforms for reference In

	

D825 stfaight-Ithrough)
troubleshooting applications .

	

Instrument Compatibility
Direct Monitoring

	

Tek TeleServicing Software is compatible with the
Remote. monitoring of equipment in distant or

	

Tektronix 2221, 2224, 2230, and 2232 Digital Storage
hazardous sites is also facilitated with Tek TeleServicing

	

Oscilloscopes .
Software .

	

At the s i te, a tec h n
I
c

I
ail can set u p a scope i n

babysi3i ing mode, con nect it to a PC i n t h e h ome
off I

ce,

	

Licensing and Warranty
arid rionitor problems from there .

	

a License : Break-the-Seal, single installation
a Warranly~ 90 days distribution media and encoding

Data Logging

	

(only)
Tek TeleServicing is ideal for such data logging

applications as trend analysis- It allows you to create

	

Product Updates
ref e re n ce wavef o r rn I

I
brar ies, sched u I e preventati ve

	

Purchase price includes one-year software update
mai riterlance visits, and tacil itate equ pirent instal lations .

	

subscription service at Flo additional charge . This
With an IBM PC-compatible system on one end and a

	

subscription entitles the customer to free software
Tek 2232 DSO on the other, Telk TeleServicing Sottware

	

upgrades for the first 12 months after purchase-
efficiently brings solutions to a broad range of applica-
tions .

Required Equipment
* Personal computer IBM PC XT orAT (or equivalent)

with MS-DOS (V2 .0 or later)
* 640 k RAM
*

	

Hard disk (or two 1 .2 MB 5 IX or 760 k 3 1/2"
floppy disk drive)

Tek's new TeleServicing Software combines
data communications, data management, and
wav6rm graphics in one affordable,
intWatedfiackage.



TEKTRONIX SYSTEMS EXPERIENCE
Long betore publication of iEFF Standard 488-1975 .

Te ktro n ix had e nto red the measu remen I system s b u s
I
ness

with the development pieniises of syslem flex1hility,
automation, and standardization firmly in place .

System flexibility through modular design goes hack
to the. introduction of modular lab oscilloscopes, which
utilized plug-in modules to provide a broad range of
automated features and enhanced capabilities . With the
introduction of the TM 500 tarnily of instruments,
modular flexibility was extended to a full line of test and
measurement equipment .

Dunng its development, Tektronix recognized the
benefits of the proposed IEEE 488 Standard . By the firne
it became reality, Tek had already Integrated GPIB
compatibility into product planning and engineering- As
a result, Tektronix is now a leading supplier of a full line
of GPiB system components-a supplier that puts more
than a decade of systems planning, desiqn, and
implementation into each product .

Tektronix rinplemented Tektronix Standard Codes and
Formats for its GPIB instruments soon after IEEE 488-1
becartie a standard

	

This internal standard has evolved
Into the current IEEE 4882

A SYSTEMS COMPONENT SUPPLIER
Today's GPII3 systems came in many sizes, from smal I

PC based sys[ems to large systems incorporating
computers, instrumentation and DUT switching .

Eff icient test arid measurement syslerns also include
test gen e rat 1 o n, 1nstru rn ent contro I and resu Its p r a cessi rig
software . Tak offers a vaiie[y of control hardware such as
the PEP, 286/386 based controller or Test System
Interface 8150, arid software such as TO TIVIS, SPID and
GURU to make ta

I
10 ri ng on au to mated te st systems

relatively easy arid cost effedive.
GPIB compatible system components make it possible

to realize the benefits of autunialed lesting witho it paying
the price of a unique system design effor-t for eac h new
test configuration . With Tek's TM 5000 faitifly u GPIB
cc mpati b I e system com ponen ts, or th e new VX I am

I
I y of

p rod ucts. comp I ele test and measu reme nt sys ter is can be
built by si mp ly selectinq the requif cd off -the-shelf
modu lar p r od ucts, cab I i n g t hem togeth e r, and add i n g th e
ilece9gafy software-

Custom Systems
Rut Tektronix offers more than jijst modular systems

components, Tektronix has an entire staff of hardware
software, and systems specialists whose sale puf pos~ is
to p fov

I
de tota 1, i n leg rated measureme n I syste rin s

solutions .
Whether the application calls for a manual test system

or a totally automated system reqUif

I
ng high-speed,

multiple channel stimulus and data acquisition, Tek will
design, inanufaclure . test, instafl, and support your total
solution-

Allhougth single vendor solutions uan provide
enhanced ease of use and supportability, getting optimum
performance for test requirements from a single vandoCs
system components is difficult . Consequently, many
GPIB and VXI systems are quiltwurks of components from
different veridors-with the resulting software problems .

GPIB COMPATIBILI7YAND VXI INNOVATION

fektronix solves this problem by providing the best
combination of products for your requirements, even it
other vendors' instruments are needed- These solutions
are available in a wide range of choices, from individual
system instruments to complete test and measurement
systems . Arid with the. crirnhined knowledge of our
systems experts . Tek will integrate all of the products to
provide you with a total system solution .

VX111bus Standard
I ektronix. continues to innuvale in [lie areas of

instrumentation and test systems architecture with its
strong leadership involvement in the new VXIIbus
standard . VXI, which stands for VME Extensions for
~~strumeritation, provides an open architecture for
development of card-based computers and instrumenta-
tion .

The standard specifies electrical, mechanical and
communication characteristics to enhance development
of products which are interoperable in a single chassis .

The VXIbus standard provides a multitude of
111 St F U 171611 [at 1011 reSO U rces suc h as fir

I
ggef

I
ng, c I ock i n g

and rnodu I e i n te rcon nects to ad d ress many of t he
pioblerns associaled with the established rack and stack
approach . Systems based on VXIIbus can achieve a high
degree of test repeatability as well as tight synchfoni7a-
tion of the instruments within the systern, Also, being
based on VMEbus, the instrument control and data
transfer speeds can be many times faster than GPII3
communications . Due to the absence of external cabling
for functional instrument interconnects, such as trigger
and clock lines . systems can be configured rapidly in
.software usinq the signals housed within the rigid
backplane .

The open architecture of the VXIIbus will also allow
users to select instruments, interface cards, and
computers from various manufacturers to develop the
best card modular test systems for their needs . Both
military and industrial users ran look forward to the
benefits of equipment downsizing, tighter time
coordination between instruments, arid a wider variety of
solutions from which to choose .

Tektronix, as one of the founding menribeis of [lie
consort! urn which developed the VXIIbus standard, is at
the leading edge of VX1 tuchnology and innovation,
offering its first VXI products in 1988 and continuing to
broaden its por~olio this year . And, as with our GPlB
instrumentation, Tek sells not just VXIbus products, but
total systems solutions using combinations of VXI and
GPIB products .

HiiiiNDSHAKET-is a quarterly
ne wsletter published bythe Test3nd
MeasarpmPrit Group of Taktronlx,
Inc. it provoides newproduct and
application information on test and
measurement instruments and
fechniques . This covefs 711 aspects
of analog and digital measurerrents
including the acquisilion .
processing, storage, and display of
digit,71 signals . Specific types of
instruments covered include manualand programmable oscilloscopes,
dfqilal storage oscilloscopes,
transient digitizers, spectrum
analy7ers, logir anaWers stirnalusand

measumment instruments,
instrumeal controllers, and tlj6
software that makes them work.
Fora Ifee subscriplion lo
HANDSHAKET.". Complete and
mail the reply card in the back of the
calalog--simply write 'Handshake
Subscriphon"as the information
requested.

359



GPIB COMPATIBILITYAND TIXI INNOVATION

SOFTWARE PACKAGES

GURU 11
- Control of GPIB (IEEE Standard
488-1) electronic instruments
from an IBM PC (or compatible),
- Menu-criven Test Procedure
Generator to speed applications
programming .

8PD
- SUPPOOS 196 Vc""'rigr
analysis . and data-to-display
functions using Tek digitizers in
conjunction with an IBM PC, PC/
XT . or PCIAT .

TekMAP
- Supports the Tektronix 7000
Series GPIR programmable
d

I
g itizers

I
n aut o mated

engineering or research
environments .
- Extends thu versatility of
Tektronix digilizers by integrating
them with I ektronix controllers,
IBM personal mimputers, ur HIP
Series 200 technical computers .

EZ-Test PC
Automates generating GPIB

test and measurement software .
- Autornalic code generation
often cuts development time hy
60 to 80 percent .
- EZ-TEST PC works with
felklTonix and other manufac-
turpf's inSIRIMentS . Code
generation is Microsoft
QuickBAS I C so u i ce I

I
I us that the

user can use as is, or optimize
into stand-alone programs .

Talk TIMIS
- Provides test program
generation and execution for
GPIB, GPIBNXI, and VX1 only
environments .
- Front panels for Tek GPIB
Instrumentation, VXI system
components, arid a facility for
development of add Ili onalI

i istnime nt su ppo rt.

!-Pattern
- Timing-jitter and nolse
analysis for Telecom arid other
time domain signals .
- Runs on 2200, 2400, 7000 .
11000, and RTD digitizing
scopes-

GOING BEYOND THE BASICS-TEK

	

TEKTRONIX PROVIDES SYSTEMS
STANDARD CODES AND FORMATS

	

SOLUTIONS
Tek recognized the oi

I
ginal need for additional

	

Tektronix has remained if the. lead iiig edge of
staridaidization i n original GPIB i nterfacing si nce the late

	

deve Io pmen I of automated test an d mea su reme nt
1970s and has applied rigid internal standards to the

	

systems, providing a full range of pruducts and services
design of its GPIB interfaces which go above and beyond

	

to ensure total system solutions to test and measurement
the requirements of IEEE 488 . Our guiding document is

	

problems .
known as Tektronix Standard Codes and Formats. Telk

	

Furthe rmo re, Tek's systems af c n ol i u st hafdwa re
pioneered the concepts. of hunian-readable code,

	

pa4ages .

	

VV i th eaut i systern . I ek p rovi d es ccmp I ete
forgiving listening, and standardi7ed data types-

	

Over the

	

design se rvices, a f u I I y d cc umen ted syste rn p ro p osal,
yeam these features were copied and adapted by several

	

rinanulacturing and integration, software development.
other companies for their own pf oducts .

	

Eventually, a

	

or-site
I
n sta I I at [a ri, m a

I
nte na n ce and repa i r se rv i ces, and

ri ew sta n d a rd was ccmp I eted- I E E E Std . 488 .2 -1987 .

	

technical support- [or turther information on complete
This document combiries tile best features of Tektronix

	

measure rn ent s ystprns see th e to I I o w
I
n g cala I og secti ons :

Standard Codes
and

Formats p I us i d ea s f r om a ill e i

	

a

	

lest arid Measurement Modular Instruments
companies . The original IEEE Std . 48&1 -1978 was

	

* VXI Card Ins[rurrien[ation Systems
polished (but kept basically unchanged arid backwards

	

Custom Systerns
compatible) and renamed 488 .1-1987 . These new

	

Semiconductor Testers
standards 488.1-1987 and 488.2-1987--erhance
couipati bi I ity tor G PIB systems throughout the industry .

	

TEKTRONIX SUPPORT FOR YOUR TEST

Tektron ix offers 488 .2 Gonipatilbi I ity with some of its

	

SYSTEM
products-

	

IEEE 488 .2 was carefully designed to work

	

Wi al p r od ucts an d systems fro rn Te kIfo n
I
x, you're n ot

with a wide. vaf iely of existing G `113 prod ucts,

	

Instru-

	

left on your own after the product is purchased .

	

Tektronix
rn ents d esi g ned t o the Te ktro n ix Standard Codes and

	

offers complete support and training for the operation and
Fonnals will fully function in systems that employ 488 .2

	

maintenance of its products and systems .
instruments .

	

Every product is shipped with a complete and
Becau se of a n atu ra I Eng I i sh- I

I
ke st r uclu re,

	

comprehensive operating manual .

	

In addition, a variety
instrument control commands arid niessages are easy to

	

of training services are available . Training classes are
use, The result is a GPIB implementation that is

	

available both at our home office and at selected sites
specifically designed to overcome the programming

	

around the world .
rigidity and cumbersome procedures of other GPIB
systems .

I n addition, because most control lei s accept ASC I I
input directly, Tektronix GPIB Instrument commands are
ceded in ASCII . This procedwe uliminates the need for
errof-prone data conversions or byte-by-bytc coding .
To make your job even easier, Tektronix Standard

Codes andFormats aIso s pec1 f les messagN th at a re to
be cominori to ai I Tektronix programmable instruments,
Fo r examp le, yo u can p rog ra rn yoi i r syste, rn t o Iearn 111 e
current settings of any Tektronix GPlB instrument by
sending the instrument the SFT? niessage . Any GPIB-
compatible instrument from Tektronix whether it is a
wavelorni di g lizer, a p rogranimab le power supply, of a
function generator interprets SET? the samp way .

CONTROLLERS AND SOFTWARE-
KEYFACTORS
The cc n t ro I I e rs aA softwa re of a tes I syste rn g i ve that

system te st executi on cc ntro I and d ete rinn
I
ne :

" Measurement Performed .
" Data analysis, logging and reporting .
" Ope(alor amess arid illefface .

Software g ives the system th e perso n a 11 ty
I
ts u se r

sees .
To ktro n

I
x offc rs cc ntfo I ler-s oftware pac kag es to Fri eat

varyi ng system needs-

	

Ihe PEP tarn
I
ly of I nstrument

Centro I lers are complete GPIB controller packages based
on the Intel 80266 and 60386 microprocessor . GURU 11
software arid a GPIB in[prface card are staitdaid.



A PARTNERSHIP DEDICATED TO
EDUCATIONAL EXCELLENCE
THE LOGICAL CHOICE

As an educatof, you play a key role in shaping the
future of business and technology - you're committed to
helping emerging technicians, scientists, and engineers
learn skills they'll apply for years to come-

Tektronix products have long been the products of
choice for educational institutions around the world- One
reason is they are easy to learn and use . Secondly, Tek
products meet stringent testing standards which insure
that they are, ruggpd, studPrit-lpfoof, and safe . Finally, the
Tektronix products your students train on are the same
high quality instruments and systems used in industry,
providing a smooth transition from education to their
chosen career8 -

Tek has also developed a broad range of learning
materials to supiplernen( your curriculum . Offered in a
variety of formats, these materials are comprehensive,
covering both operatiuris arid concep1s . In addition, the
level of complexity ranges from information geared for
inexperienced students to mataiials for advanced
students .

TESTANDMEASUREMENTMMM

A BROAD RANGE OF PRODUCTS
Tek offers the best selection of tes'. and measurement

equipment in the industry . Whether you're buying for a
vocational center . community college or major university,
you'll find we have everything you need .

The Tektronix test and m8aSUrement product line
includes analog and digital oscilloscopes, logic
analyzers, spectrum analy7ers, fU110011 gBoeralOrS,
power supplies, automatic stimulus and measurement
tools fur buaid pioduction testing, modular instrunien1s .
and a full line of accessories . From basic to advanced
laboratory and bench instrumentation, our products will
meet your needs in electronics, physics, and mechanical
engineering courses . We also provide a variety of
modular and fully programmable instrumentation to till
the requirement for learning semi- and tul ly-autornated
test systems .
We also give you flexibi I ity in the way you buy .

	

You
rain either order instruments individually, or combine
them incomplete lab-station packages .
And in every Tek prodLICI YOU'll find the familiar, easy

operation that's become a de facto standard the world
over- Which is perhaps the main reason why people in
so many different environments prefer Telk equipment .

Because whether your students are preparing to seek
their fortune, or applying what they've learned to make it,
there's no substitute for the confidence that comes from
using the best: Tok .

1111110MM-n-ma

Tektronix uffers th e total solu tion foryour classroom with a broad range oftest and measuremen t
instrumentation. From spectrum analyzers and oscilloscopes to modular instruments, and printetT_

T ektranix has a
long history of

commitment to partner-
ship with education.
To further assist you in
reaching your educa-
tional goals, Tektronix
now offers qualifying
institutions the finest
test and measurement
equipment at substantial
discounts.

We are giving eligible non-
profit organizations discounts
of 15% on all of Tak test and
measurement equipment,

and

50% on Tek developed
software.

'A diverse
environment
demands an

extensive selection'



MMA TESTAND MEASUREMENT

Tearning by leaps
and hounds
often accors
stop bystep-

Tek's extensive selection of le,arning materials can save you rDun tlp.-,s houM. in the
preparal ion andpresenta tion process so thatyou can concen trate on what you do 0st -
educating our nextgemeration ofengineers and technitians.

For ordering information on
self-study and QuickStart
packages as well as the
videotape and literature
offerings, see page 364.

COURSEWARE AND TRAINING
The broad range of Tektronix lost and measurement

products is C0111plefflerited by a variety at educational
support programs specifically designed for the
classroom- Tektronix learning materials, written and
designed by educatior professionals, are presented in a
va r i ety at to rmats, e, g,, vi d eotape s, wo rkb

a
oks, i nstructor

quides, seminars and self-study packages . These
materials are designed to both supplement and
cornplefflellt yuur classroom curriculum .

LEARNING MATERIALS :
" Contain fundamental concepts and operating

instructions
" Designed for beginning through advanced students
" Writtern by educatnfs and instructional designers
" Professionally produced

SELF-STUDY PACKAGES
Realizing the need for individuals to learn at their own

pace, Tek has d eve I oped a n extens ive I i n e Of SC If -St J d y
packages .

	

the engineer as well as the student can
sharpen their skills in instrument usage and applicatinri
in less time than learning by trial and error .

In less than an hour, the student can learn the unique
t I me-sav I n g featu res of t he equ

I
pm ent, a nd put thes e to

use immediately . The result is increased productivity .
To c onserve va I u ab [e I a b I i me, Tek has c reate d t hese

aids so that students can come prepared to apply their
understanding of the equipment to the challenges of the
curriculum .

Each self-study course includes a detailed video
instruction tape and a workbook- Materials cover
instrument opefations as well as concepts and
ap p I iGat i

a
n s, from bas i c th ro u g h ad van ced test and meas-

urement techniques . Discussions include -.
* basic Instrument Concepts
* Major Product Features and Operation
* Applications

Probe Compensation and Usage
* Measurement Techniques

Controller Integration
* Communication Interfaces
* Display and Output Concepts

QUICKSTART PACKAGES
These specially designed packages provide detailed

hands-on instruction and application Pxamples . Each
package provides step-by-step workbooks, video-tapes
and specially designed signa I generation boards to help
the user get up and running in no time at al I . These
paclkag~s are des igiled for selt-paced use or integrated
into the class , oorr. curriculum .

VIDEO TAPE AND LITERATURE
Tek offers educators one of the most extensive libraries

of video taped presentations on theory and application in
the industry . And for classroom and lab work, Telk's
primers and workbooks take students from the most basic
level of ski I Is th rough the ti ighes[ levels of soph isticatInn
they'll necd for a successful career .



RUGGED AND SAFE
In both design and test, we ansuie our p(oducts

rneet stringent standards for EMI, humidity, tempera-

ture, electro-stat[c shock, and vibration . Tektronix
PlOdLJCt$ are also third-pady certified by UL, CSA
and VDE . Not only do these certifications protect you
arid your students, they help you comply with many
state and local regulations .

con

documentation easy. 7eks SC'0PE-M0HJLE(D
cartsfree up valuable bench space and make
skating ofequipment between students
convenient.

TESTAND MEASUREMEN7

Lab bench stations can be configured to your needs. Our stackable triple, output power
supply, digital multimeter, 100 MHzfrequency counter and 2MHzfunction generator
(see pages 300and 301) join a 50 MHz dual-trace oscilloscope (page 738) as a
popula r setup for basic la b stations.

	

I
SERVICE AND SUPPORT ALSO KEY

Tek's highly trained sales engineers, applications en-
gmeeFS . arid education representatives stand rpady to
offer you both curriculum and technical support . Our

	

BUDGET SOLUTIONS
curricu I urn support materials and sern nars wil I help you

	

At Tekt ron i x we. . i n de rsta n d t he d i lemm a t hat many
keep u p-to-date . And, we off e r stan dard war ran t

I
e s as

	

educators face - you have a need tor industry proven,
we I I as a va r iety of extended wa r raiity packages to keep

	

up-to-date equipment, but your bodgets don't always
you r To ktron ix eq u 1 pme nt cal i b rated and i n t h e best

	

allow for funding . Therefore, we offer a line of low-cost
working condition . To complement the warranty pro-

	

basic electronics equipment that rneels [Ile needs of both
grams, Tektronix has service centers conveniently lo-

	

education arid industry . You'll also be pleased to know
Gated around the U .S_ and throughout the world .

	

that Tektronix offers special pficirig for educatiorial insti-
However, the chances are good that you'll never have

	

tutions,
to take advantage of our service network, because all Telk

	

We are working to meat your educational objectives -
equipment is built to the highest standards of mochan!

	

providing technologically advanced products, budget
cal and environmental durability .

	

alternatives, and superior quality and service .

'It's easy to justify
owning the best
when the best
costs less.'

Peterjackso n, th e Head ofthe Electronics Departmen I at Hatfield Poly. , He7lfardshire,
Fngland, purrhased Tektronix' 2225 scop es fo r use by their studen ts, JohnAitken, the
Head ofDivision, states Me2225fu~iIled our technical requiremen ts, and

	

offe,rs
good valuefor the money".



A==1 TESTANDMEASUREMENT

Note: "XX"istabomplacedbyane
of the fullowhyp"

NTSC format (used in USA)
00 = 3/4"

	

01 = BETA 1
U2 = BETA 11

	

03 - BETA 111
04 - VHS

PAL larm at

	

SECAM format
06 = VHSIPAL

	

07 = VHS!SECAM

364 .

SELF-STUDY PACKAGES

	

Operating the 2245/2246A

	

Oscilloscope Primer Practical Scope
Each self-study course FICILIOeS a

	

068-0275-XX

	

$115

	

How to use a scope. acquire a trace .
detailed video instruction tap~ arid a

	

Add I workbooRs - S25 (4i$100)

	

select suitable vertical and how=al
workbook .

	

scale factors- and how to use the
Operating the 2430A

	

special fr,.atures on the Tektionix
Fundamentals of Analog Scopes

	

068-0267-XX

	

$145

	

2225 oscilloscopL, .
068-0270-XX

	

$115

	

Ad0 w, o rkboo ks - $25 f. 4 /S 100)

	

068-0227-XX

	

$60
Ad d'l wo rk ban ke, - 3 P5 (41$100)

Operating the 2432

	

Operating the 223212224
Fundamentals of Probes

	

068-0266-XX

	

$145

	

068-0309-XX

	

$60
068-0269 XX

	

$115

	

Add I workljook~

	

$25 (4/5100)
Operating the 2211

Fundamentals of Digital Scopes

	

Operating the 2440

	

068-0308-XX

	

$60
068-0268-XX

	

$115 068-0265-XX

	

$145
Ad d'l workboo ks - $25 (411 OU)

	

Ad0wnrkhcok~~ - $?5 f4N1 00)

	

Advanced 2200 Series Operation

Fundamentals of SPID

	

Operating the 244W465A

	

068-0151-XX

	

$60

068-0260-XX

	

$115

	

068 0262-XX

	

$145

	

COM254 Video Tape
Add'i workbooks - $25 (44100)

	

Add I work bGoics - S25 (44100)

	

DiOFMI multimeter training

Fundamentals of R8232

	

Operating the 2445RI2465B/

	

068-02M-XX

	

$Go

068-0259-XX

	

$115

	

2467B

	

CFC250 Video Tape
Add'l wo rkboo ks - $25 (4/S 100)

	

068-0261-XX

	

$145

	

Frequency counter training

Using the PC as a Controller

	

Add'l workbooks - $25 (4/SIDO)

	

06B-D253-XX

	

$60

ofi&o .mi _XX

	

$145

	

Operating the 11301A/11362A

	

CFG250 Video Tape
Add'] wookljocks $25 (4;S1 00)

	

06R-0264-XX

	

$145

	

tunchon generator tFaiHiFig

Fundlifrignt813 Of LOUIC

	

Add I workbooks - S2~ (4/$100)

	

068-0252-XX

	

$60

Analyzers

	

11401111402 Waveform

	

CPS250 Video Tape
068-0291-XX

	

$115

	

Measurement

	

Power su pply training
Add'[ workbooks - $ 25 (4S1 00)

	

066-W02-XX

	

$145

	

fifig-0251-XX

	

$60

Operating the 2201

	

Add'! workbooks - $25 (.VS1 00)

	

The Vita$ Link - Probe arid Signal
068-00290-XX

	

$60

	

Operating the 1230

	

Concepts
Add I workbooks - S25 (4 $100)

	

068 0288-XX

	

$115

	

06B-0229-XX

	

$75

Operating the 2205

	

Add I workbooks - S25 (41$100)

	

LITERATURE

068-0289 XX

	

$60

	

QUICKSTART PACKAGES

	

Lab Bench Equipment

Add'] workbooks - $25 (4$100~

	

Each package provides stelp-hy-

	

Orientation Instructnr giiide and
step v.orkbociks, videotape.~~ and

	

workbooks for CFC250- GFG250,

Operating the 2210

	

specially designed Si

	

CUM250 arrd OPS250-gnal

068-0274-XX

	

$115

	

genoration boards .

	

(50 workbooks, 1 guide)
Add'l workbooks - 0 25 Y4,11001

	

062-9511-00

	

$50

Operating the 2213AJ2215A
068-0278-XX

	

$115
Ad d'I wo rkbooks - S 25 (4/$100)

Operating the 2220
068 0273-XX

	

$125
A cl0 workboo ks - $25 (4/S t 00)

Operating the 2221
069-0272-XX

	

$115
Add I workbooks

	

$25 (44100)

Operating the 2225

	

$415
06B-0279-XX
Add'l vvorkbooks. - S25 (4/$100)

Operating the 2230
068-0271 -XX

	

$425
Add'l work b Dolks - S2 5 (44100)

ORDERING INFORMATION

2400 Series Digital Oscilloscopes
OulckStart Package

	

$199

	

Lab Beach Equipment Video Tape
020-1679-00 1-1 .5- power

	

Exercises
020-1681 -00 Fu~opean power

	

(video tape(s) required) . instructor
gui& arid work0olks for CFG250 .

2402 TekMate autckstart Plug .

	

$199

	

CFG250~ COM250 . CPS250. (50
020-1747-00

	

workbooks, I guide)
020-1748-00

	

062-9474-00

	

$50

11403 OnickStart Package

	

$199

	

2225 Oscilloscope XYZs Primer
020-1 ~6/-00 (U .S .)

	

Covers horizontal, vertical and
020 1758 00 (Eurupo~anjl

	

trigger lunctions, curitrols, use
of probes . ternnil`OlOgYr and

DSAM CoickStart Package

	

$199

	

theory of wavelo r ms and m aasu re-
020-1769-00

	

(B.S .)

	

mF.- nt ter., hn iq ue, -
020-1770-00

	

(Furopean)

	

(50 pfinners, I guide . 1 woflklboaR)
U62-9322-00

	

$120
223212Z24 QuickStart Package

	

$199
020-1812-04 (VHS/NTSG)

	

2213A Oscilloscope XYZs Primer
020-1812-06 (VHS/PAL)

	

(50 primers . 1 guide, I workbook)
062-6731-00

	

$135

Operating the 2235

	

LAU C

	

LA.

	

aC age

069-0277-XX

	

$116

	

020-1811-04 (VHS,? NTSC)

	

An Introduclion to Digital Storage

Add I wwkbooks - $2 5 (4/$100)

	

020-1811 - 08 (VH S/PAL)

	

06 12_9U5_00

	

$120

VIDEO TAPES

	

(50 P11111M)

Operating the 2236

	

Uscillo-whal? What is an
06B-0276-XX

	

$115

	

2225Technique Briefs
Osril loscope? Discussos thu

	

062-9475-00Add'i workbooks - $25 (41$100)

	

display. vertical, horizontal and

	

(50 Primers)
trigger sections and introduces
digifi7ing

	

ABCs of Probes
068-021 S-XX

	

$60

	

062-9471-00

	

$120
(50 primers)

Contact yuur local sales
rep res~:,, n tative .



TesiLab", MULTI-CHANNEL

	

UNPRECEDENTED DATA MANAGEMENT
ANALYZERS

	

A s pec i al sp reads h oet- sly I e d atabase . " T e stS h eet

The 2510 and 2520 Test Lablm Mu I t i - C han ne I

	

contains not only acqu i red data, but also acqu isition

A nal yzers p rese nt a n ow test strategy to e n q i neef s and

	

dates and times, hardware seftings, and comments .

technicians who make measurements on ptlysical

	

TeslLab 7m easily handles the abundant data typically

pheilorlilanon . TestLabTM integrates acquisition charac-

	

associated with complex physical measurements,

teristics of transient recorders, such as chart recorders,

	

Inlofunation stored in these files helps you acquire new

oscillographs and digital oscilloscopes, with a poweul

	

data using known instrument settings, of retrieve

data management, storage and display capability

	

historical data for further analysis or comparison with

unknown until [low in a portable or rackmount instru-

	

new data .

ment .

	

INTEGRATED DATA ANALYSIS
Researc h, dove I o p rT ie n 1, an d rilanufact u r i ng w i I I be nef i t

	

Built-in math functions, on their own or as part of a
1mmed late ly f rom To st Lab's- i n leg rated capab 11 it i es .

	

forriula, allow you lo analyze as well as acquire on a
Applications with tiarlsiont, single shot phenomena, such

	

single instrument . Visual analysis of new data, old data,
as mechanical prototype testing, process verificaVon,

	

and results of analysis, is possible with powerful display
autornot! ve componen ( an d s u bsysteT 10S 11 Dg, n1alef I al S

	

capabilities .
lesi i ng, and

	

power qu a r ; ly Icst I fig a I I n eed Me r I I i cien 1,
cost elective, per1formance of Testi-alb"m

MULTI-CHANNEL AcaUISITION
Up to eight internal channels in 2510 and 24 channels

in 2520 with varying sample rates, record lengths, and
high resolutions for viewing and rneasuring a va6ely of
test parameters . Quick setup of multiple channels is
possible with Autoset feature that auturriatically sets input
controls on al I active channels . TesUb- rTial nframes
are card modular . The 2510 mainframes accept up to 2
ac q u i s iti on cards. T he 2520 rn a 1 nframe accepts up to 6
ac q u i s iti on cards- System softwa re i s i d e nti cal and a I I ows
shar i ng of f ~ les between d iff e ren I ma i rd fames .

PHYSICAL MEASUREMENTPRODUCTS WUNMI

TestLab-, a new test stmfegy forphysical measurementF. TIP to 24 channels with 2520 (left) or 8
rhanne.Iq with the portable 251OS2 (right)

DATA TRANSFER TO PC
Test files are stored in MS-DOS

format on floppy or optional [lard
disk . Files easily transfer to any PC-
compatible systein- There, you can
I n cc r p orate the rn 1 nto re p orts or
analyze them using application
software like Lotus 1-2-3, OADISP,
and Tektronix SPD . TestLabTmconles
complete with PC-resident utilitysoftware that converts your test data to
standard formats for these and other
popular PC software .

Contents
New2510 TeslLabT 1,1

Mu[ti-charinel Analy7erfS . . . . . . . . . . . 365
New252O Testi-abT111
Multi-chailriel Analyzers . . . . . . . . . . . 365
New2622 Fourier Analyzers . . . . . 368
2630 Fourier Analyzers . . . . . . . . . . . . . 368
New 2640 F0Ur i er A na I yzers - _ . . . 368

2510/2520
TestLabT',l
# Simultaneous Multi-Channel
Acquisition.,
2 to 24 Channels and
Optional Signal
Conditioning .

- Long RecordLengths, High
Resolution.
up to 256K Samples per
Channel, 10 and 12Bit
Capabilities.

- Warty Free Data
Management with
TesILah's Im TestSheel Files.

*Measure in Engineering
units.

" Integrated Data Analysis
from Powerful Visual
Analysis to Custom User
Entered Formulas .

" Data Transfer to PCs

TestLah T,',' Files are Stored
in MS-DOS ~~' Format

" Portability.,
A FlatPanel Display and

12VOC Power Make 8
Channel Acquisition Truly

Portable with the 251OS2
-under 37 Pounds.

GENEROUS RECORD LENGTH, HIGH

RESOLUTION

Records Lip to 256 K point in length allow measure-

	

Optional Signal ConditioningAccessory 25BP4
ment of transient or continuous events over periods
ranging from milliseconds to hours . High vpffical
resolution allows you to see otherwise indiscernible
detail in your acquisitions-

	

I
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Take TestLab to the test
with the 251OS2
Portable Configuration .

%~11111

	

.. .

	

. . . . . . . . . .

YLIU.1~11_111LI'Alt,

~':T

	

-7~,~~=- i~~fn-. z--,_

	

mnn~

	

M~_~
I

	

1=1 ~111"WEIRVIAM
PORTABILITY

	

ACQUISITION CARD
With its flat-panel display, 12 V dc power, and

	

25AAl - 1 OOKS, 12 bit, 4 channel, 256 Kcompact size . the 251 OS2 goes from bench top to field

	

Vertical Amiplifieirs~ Four du coupled analog inputs withvan to test bay to lab - wheiever you need to measure

	

independent sample and hold for simultaneous aGquisi-and afla[We Dhvsical data
lion, single-ended or dirierential .
Input Inwedance- 1 M Q, 26 pF .

CHARACTERISTICS

	

Input 9909ft - -~100 MV fu I I scale (49 jtV per
quantization level) to ±1 0 V full scale (4 .9 mV per

DISPLAY

	

quanti7atiOll level) in a 1, 2,5 sequence .
Choice of mullisync color monitor or folding elactrolu-

	

I-0

	

- -LIn N1
minescent flat-n3nel (2510 onlv)

Offset - ± 15 V independent of range, maximum of 115 VResolution - 640 x 4 00 p ixe I s

	

usable' input including offset .
Wavelorm Display - Two i nd ape ri d e nt d i s p I ay

	

Analog BandWitth - 50 kHz (-3 JB) .windows, each with up to eight Y-T waveforrns, four X-Y
waveforms, or seven Ys against a common X axis .

	

VERTICAL RESOLUTION - 12 bit, 0 .024% of ful I scale
~ I par I in 40w) .Cursors - A cursor and a mark in each disnlav window

provide cursor measurements on each displayed

	

CMRR - At least 1000 . 1 (60 d B) at I kH z -
wavelorm, and may be independent, I inked together, or

	

Channel Isolation -At least 100 . 1, (40 dB) at I kHz .
linked between the two display windows .

	

Record Length -Up to 256 k samp [as o ne channel ~
64k samples, four channels,Arn"iemnu Rmnnco
Saniple Safe - 12 .5 S/s to 100 kS/s one channel, up toSingle Shot. Repeat Mode, Rol I Mode, and an Auto-Store

	

29 kS1s 4 channels,mode whe re data ca n he aut o mat ica I ly saved to J i s k at
the end of each acquisition cycle,

	

External
clock -Up to max im um samp I e rate (see

chart below) .
ANALYSIS

	

Tfigger LevelRange - 100% of to I I scale .
Wavelorm F~ocossing Functions - For ni u I as ca n be

	

Independen t tri g ger I eve I f o r each chan nel .
wrilen using combination of the following operators .

	

Trigger Levelfiewfution -0.5% of fuI I scale (11 part
0aise to a Power, Absolute Value . Peak to Peak,

	

in 200) .
RMS, Sin, Cos, Tan, Differentiate, Integrate, Log base 10,

	

Trigger Slope-

	

Either, and XNatural Log, Minirnum, Maximum, Mean . Square Root .

	

Progranimbility - Lo g j cal OR co rn b 1 nat 1 o n ofExponential, Cycle Ave ., and X-Y Area,

	

individual trigger criteria from each acquisition channel .
DATA STORAGE

	

Pm- Trigger Range., -0% to 100% o f i ecord I an gth,
Foramt - MS-DOS"' 3 .5-inch floppy disk, 720 kbytes,
Optional Hwd Disk - I riternal, 20 Mbyles .

INTERFACING
Types - IEEE-488 (GP18) RS-232-C, and parallel printer
are available using COMM Pack plug-in modules .interfaces share a common port and can only be used
one at a time .
Flies - ASC 11, Lotu s I - 2-3 1~ ( .WKS), an d DAD i S P .
Formal translations can be performed on a PC with PC
utility translation program provided .

TestLab- SIGNAL CONDITIONING
259P4 Measurement Interface Unit provides a simple
signal conditioning solulioii for 25AA1 . The Unit accepts
up to four standard Analog Devices Series 5B signal
conditioning modules to interface directly to Thermo-
couples, RTDs, Voltage sources and Bridge circuits (such
as strain gauges)- Power is provided by the 25AAl
Acquisition Card through the single, 15-pin cable
connection .



ACQUISITION CARD

PHYSICAL MEASUREMENTFRUDUU-1 ~) R&U=j!

25AA2-12.5 MS,10 bit, 2 channel, 2x64 K
Vertical Amplifiers -. Two ac or dc coupled, single ended,
anal og channels with i ndo penden I A/D converte rs fa-	Maximum

	

Maximum

	

MInImum

	

Duration at
simultaneous acquisition.

	

Active

	

Record

	

Sample

	

Sample

	

Maximum Record
Channels Length Rate Ralle,

	

Length
Iniomt Inipedance - 1 MQ, 35 pF

	

25AAI
input Ranges -±100 mV fuI I scale (200 gV pe -	1

	

262,144 S

	

100 kS/s

	

12.5 Sis

	

2 .6 s to 5-8 hr
quantization level) to -E 10 V full scale (98 rnV per

	

2

	

131,072 S

	

55 kS/s

	

12~5 S/s

	

2.4 s to 23 hr
quantization level) in a 1, 2, 5 sequence .

	

3

	

87.381 S

	

38 <S/s

	

12.5 Sis

	

2-3 s to 1 .9 hr
Maxiinain Input VoHagn -±400 V (dc + peak ac)

	

4

	

65.536 S

	

29 <S/s

	

12 .5 S/s

	

2.2 s to 1 ~4 hi
Analog Vandwidift - 5 MH z (- 3 d 13) -
	25AA2

Vertical Resolution - 10 bi t ~ 0 - 1 % of fu I I scale (11 pad

	

1 or 2

	

6~.535 S

	

12,5 MS/s

	

200 S/S

	

52 ms to 5.46 min
in 1024)- r,

	

1-

	

1- xfc~_

	

--les ms~millisecon& S~Seron6 min=Minu-
RecordL@qg1h - 10 to 65535 sampl as pe r channa 1,

	

~Sa-y

	

-	-F

	

I

	

~5_

	

I

	

I

continuously variable .

	

hi-hour

SAWle Safe - 200 samples/sec . to 12-5 MS/seu per

	

ORDERING INIF0 RMATIONchannel .

	

. . . .. .
Trigger Level Range - 100% of full scale .

	

TestLabm is ord 8 red i n th a co nfiga ratio n of you r choice to

	

112-3524-M - (Analog Devices 5B34-01 ~~
fit your application . The configuratbo consims of a

	

Lineari2ed 2~ 3r or 4-wire RTD Input, 1 GO .C2
Independent trigger level for each channel

	

mainfrarn e arid d is p lay select I on plus any comb i n at i on of

	

piatinum . Input! -100"C to +100"C .
Trigger Level Resolution -0.5% of full scale(l part

	

acquisition cards . any mix .

	

OutputOIC to + 5 V .

	

$150
2510S1 Testl_ab~ Standard Configuration

	

$8,500

	

119-3527-09 - (Analog Devices 5R34-04)
in 200)-

	

Includes : 2 card mainframe . software, color monitor,

	

LI nearized 2. 3 . of 4-wi re RTO I n p u 11, 1 OU ~Q
Trigger Slope -	Ei ther, and Off .

	

parallel printer COMM Pack, and opArator's

	

platinum . Input : 01C to 6001G.
manual-

	

Requ i res at least 13 n e acqii I sit I on oa rd

	

Output:

	

0 to + 5 V.

	

$150
Progranonability - Logical OR combination of

	

to acquire data (order separately) .

	

119-3533-00 - jAnalog Devices 51138-02)
individual trigger criteria from each acquisition channel-

	

251052 TestLab- Portable Configuration

	

$9,250

	

Full bridge input, 10 V excitation (Strain

Pte- Trigger Range - Var i a b I e f r urn 2 sa ril p I es to

	

lrcludes~ 2 card mainframe, software, flat-pancl

	

gage ap pi i cat! on) - I np ut: 300 !a to 10 kD .
d I sp lay powe red from ma I mra me . paral lei printer

	

Output: ± 5V.

	

$180
(Record Length - 8) samples .

	

COMM Pack . soft-sided casa, and operator'&

	

112-3536-00 - (Analog Devices 5ID40-01)
manual . Requims at least one acquisition card to

	

Wide bandwidth, millivolt Input
POWER REQUIREMENTS

	

acqu i re data (o rder se parately) .

	

I n p ut : t 10 mV- Outp tit! + 5V_

	

$150

25 10 Mai nframe (I nclude Flat-Panel Display)i 110 or

	

2520 TestLab- Six Card Mainlrame

	

$9.600

	

119-3542-00 - lAnalog Devices 5B47-J-02)
Includes : Software, color monitor, pa(allel printer

	

Linearized thermo-couple input, J-1type .220 Vo I is ac, 50/60 Hz, 500 VA max .

	

11 to 20 Vo I ts dc

	

Ccmm Pack and o pe ratDr's manual . Req ui re s at least

	

Input : - 100*C to 300 1 c~ output 0 to + 5 V.

	

$205
30 A rin ax - 12 V d c lead-ac

I
d battery recommenbed to r d c

	

one acq uigitic n ca rd to acqui re data ~ o rder separate ly),

	

119-3543-00 -(Analog Devices 5' 1547-K-04)
Linearized thermo-couple Input, K-type.power source.

	

INSTRUMENT OPTIONS

	

Input : 0~,C to 1000- C . Output : 0 to + 5 V .

	

$205
2520 Ma in f rame . 110 V of 220 V ac 50/60 Hz, 975 VA

	

Opt. 03 - Ad d RS. 232C R A m ota Contra I C om fn

	

119-3546-00 - (Analog Devices AC 1367)
typical .

	

Pack and manual .

	

+$750

	

One to one non-isolated voltage teed-through :
Color Monitor - 110-125/200-240 V ac, 50/60 Hz,

	

Opt 10 - Add IEEE-488 (GPIB), COMM Pack

	

rituaially fused . Input

	

10 V00,and mariual.

	

+$850

	

Output: ± 1 a V Dc'

	

$3985 watts .

	

Opt
.
12 -Add 20 Mbyte intu mal hard d i sk and

	

Soft-sided Carrying Case - for mainframecontroller.

	

*$1,000

	

with flat panel of no display (included in
MECHANICAL AND ENVIRONMENTAL

	

Opt. 15 - Add colo r mo n ho r to 251 OS2 .

	

4695

	

251 OS2 co nfoo rati on) - 0 rd er 0 16 -09014-00

	

$100
2510112 with Two Acquisition Cards

	

INTERNATIONAL POWER PLUG OPTIONS

	

Hard-sided Transit Case - wilb wheels
pt. All - U nivA rsal Eu ro 220 V. 50 Hz.

	

NC

	

fo r mairif rarne with fla t panel d is p lay or noSize - 203 x 455 x 432 mm (8 x 17 .9 x 17 inches) .

	

Oopt A2 - UK 240 V, 50 HZ .

	

Me

	

display (also available as Opt~ 1T on 251 OS2
Weight - App rox . 37 1 bs .

	

Opt A3 - Australian 240 V, 0 Hz .

	

Me

	

contIg u rat I on) . 0 rder 016-0994-00

	

$600
Opt. A4 - IN urth Amu r ca it 240 V, 60 H z,

	

IIC

	

C14 14 inch Color Mullisyne Monitor -
2520 with Six Acquisition Cards

	

Opt, A5 - Switzerland 220 V . 50 Hz .

	

He

	

(included with 251 OS1 and 2520 or as
Size - 260 x 425 x 600 rnm (10 .25 x 15 . 8 x 23 .5 inches)

	

ACCESSORY OPTIONS

	

Opt. 15 on 261 OS2 con fig u ration) .
. 1

	

Order 118-0744-04
Welght-Approx- 53 Ilbs .

	

Opt, 01 - Se rvi ce Ma n ual

	

30FI2 - 20MB H a rd Disk Kit - a I so avai lab leOpt. IT - Transit case with wheels for 251 CS2,

	

50

	

as Opt . 12,

	

$1,200Both2510 and2520

	

Optl R - Packmo unt for 2520 mai n-fram e .

	

+$400

	

3OF01- Flat pa net display kit fo r 251 OS1
IrAwarature fiange. 0pe rat i n g :

	

ac Powe r . 4 QC to

	

Opt. 2111 - C olor monito r rackmnu nt fo r 25 1 OSI

	

+$400

	

(standa rd acoesc;Dry a n 2 510 S 2) -	$2,000
50QC (40'F to 122 6 F), 12 V dc battery, 4 0C to 400C

	

ACOUISITIOR CARUS

	

P6115- 15 m, 1 X, 42 V probe for 25AAl only.

	

$32
(40 D IFto -104 0 F) . Non-Operaling :-40QCto60QC(-40Q

	

25AAI -100KS, 12. bit, 4 channel, 256K-

	

$3400

	

P6103 - 2 .0 m . lox prolbe-

	

$40
to 140, F) . After storage in extreme cold, allow

	

25AA2 -12.5MS, 10 bit, 2 channel, 2 x 64K .

	

$4:700

	

P6007- 6 ft . . I 00X p rfj be .

	

$140

instrument to warill UP to ambient teMpleratl-flF8 befO(6

	

OPTIONAL ACCFSSORIFS

	

WARRANTY INFORMATION
restoring power .

	

25BP4 Four-channel measurement interface unit

	

ThA various prod ucts includ ad in To 8t Lab

	

are
includes cable for connection to 25AAl

	

covered by a one year warranty covering all parts andRelative Humidity - Up to 95% RH, no n -co n d e nsing .

	

acquisition card . Accept any mix of four of the

	

abor . Warranty Service is available through yotir
Hard disk I imited to 26 0C (78~F) maximum wet bijlh

	

following modules (order separately) :

	

$285

	

ocal Tektronix Service center.
temperature .

	

Contact your local sales representative.
Altitude, VibmtIon, Shock andBenchHandling -
Meets MIL-T-2880C, Type III, Class 5 . Excludes hard
disk .

	

I
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PERSONAL FOURIER ANALYZERS
~~ 2630MS/2640

A dvanced Analysis of
Analog Signals in the

Time and Frequency
Domains, from de to
200 kHz

NEW 2622
NEW263OMS
NEW2640
" Realtime Spectrum, Network
(Frequency Response), and
Waveform Analysis.

" Complete Modal System for
StructuralAnalysis.

"Accossary Software for
Control Systems Analysis,
Production Tests, 113 octave
Analysis, Spectral Maps,
Swept Sine Measurements,
Wevelarm, M.91h, and More.
Easy-to-Learn Pull-Down
menus.
Up To Four Input Channels.
Optional Built-in Signal
Generator with Periodic,
Random, andArbitrafy
Analog Signal Generation .

2622 Personal Fourier Analyzer. DC-2OkHz

. . . . . . . . . . .
2630 Penonal Fourier Analy2er. DC-20 kHz

2640 Pmonal FourierAnalyzer. DC,200 kIlz

368

PCINTEGRATED
Personal Fourier Analyzers from Tektronix provide

the most advanced architecture in bench-top
instrumentation available today- From their
inception, Personal Fourier Analyzers have been
designed to carefully integrate the advancing
technology of personal computers with the precision
and speed of dedicated measurement hardware . The
result Is a continuously evolving, high quality
measu re ment system ded icated to the a nal ys 1 s of
analog signals and the properties they represent .

Within each Tek Personal Fourier Analyzer is a
combination of precision signal acquisition hardware
and RAM based microprocessors specifically
designed for high perfo(mance signal processing .
Connected to a common PC, the Personal Fowi&
Aflalyzer's internal pcoces~ors have access to the
PC's d i sp lay, 1/0 ports, mass sto rage, and kayboa rd
I n sho rt, the P C becomes the te r nrii Pa I f or a powe~u I
Fo u r

I
e r analys 1s system ~

FLEXIBLE
The Instrument Pro .qram (I P) supp I i8d with the

Personal Fourier Analyzer is the critical link between the
analyzer and the PC . When executed from the PC,,311 of
the Personal Fourier Analyzer's Instructions are down
loaded into the analyzer's internal RAM, providing the
latest features and capabilities . lPthenusesthePCs
display to generate [lie Personal Fourier Analyzer's user
interface - complete with high resolution graphics and
easy-to-learn pull-down menus .

From the keyboard, or using a mouse, you can access
a wide variety ot analysis functions and data presenta-
tions . Standard functions Include :

Time record (wavetorm)
Orbits ~l issajous)
Auto- and cross- correlation
Power spectrum for each channel

*Frequency response functions
betwee n any two cha nn e I s
Impulse response
Real, imaginary, magnitude,
phase, and Nyquist displays
Advanced data cursors

Frequency Range

lij~~ ~~ ~1-6 16 1

	

he U.~

	

-. 3

	

5r

2622 2630 2640
20 kHz

	

20kHz

	

200 02
Max noul Chap .

	

2

	

4

	

4
Max Realtime BVV

	

5 kHz

	

10 kHz

	

10 kHz
Dyraniic Hallge

	

75 dB

	

7~ dB

	

75 dR
Uannel Match

	

±0,2 d8, ±0,5

	

±0.2 dG, ±0.5

	

±02(!B~ ±V5
Sppdral Lines

	

25 to 900

	

25 to 1600

	

2~ to 160D
Zoom

	

Opt. 2H

	

Opt. 2H . 3H

	

Opt 2H, 3H
Signal Gnnp.r2tor
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Opt. 4H
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41-ow

ne Instrument Program Provides hr~h-quality color
graphi

I

cw and eas~tn-learn pulMown men
usfor data

analysis and acquisition control.

The 2622, when used with a laPtoP PC (OPtion
20), becomes a lightweight system that easily
travels with you.

Digital Rec/NaMclk
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0%,5H
We ; ght

	

12 lb . (5 5 kg"

	

17 1 b ~7.7 kql

	

26

	

~ (11 .8 kg)
Price Begins AL

	

$7,950

	

$10,250 (2-Ch)

	

See nole below (2-CN)
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ADVANCED SOLUTIONS
In addition to the instrument Program, optional

accessory programs extend the capabilities of the
Personal Fourier Analyzer

	

providing everything from
ad van ced too Is to comp lete so I uti o its to r a va r iely of
appliMions .

Production Test Automation
The P r od uG[ion Test Manape r i s a sef ies of pfograms

des 1 gn ed to d ramati cal ly red u ce th e Cleve I opment ti me for
creating au to mated prod tj ct i op tests u s i n q Pe rso nal
Fourier Analyzers . Using the LIMITS program, test I imits
can be defined quickly using a table of values, previously
measured data, or rubber-lband style graphics . Other
routines provide failure report generation, results
afchivlng, multiple linnit checks for quality Sorting, a
simple pass/fail operator interface, and many mr)re
standard functions . Executed individually or included in
larger programs, these routines can replace hundreds of
lines of program code saving valuable time and money .

Control System Analysis
The optional RLS System Identification program

(shown in photo above) analyzes time domain stimulus/
response data to pfoduce system models expressed as
poles and zeros in either the S or Zplanes- For further
analysis, the pole/7ero models can be passed on to
powerful system development programs such as PC-
MATLAB-

For measurement conditions requiring optimum
measurement signal-to-noise, the optional Swept Sine
program can be used with a Personal Fourier Analyzer's
signal generator to provide classic swept sine testing .

Acoustics
When rin on itor i ng ac au st ic s ig n a Is, the opti ona I Th i rd

Octave p r oq ra rin p rDv i des 1 /3 octave analys 1 s of u p to f our
signals simultaneously .

PERSONAL FOURIER ANALYZERS

Modal Analysis
For advairciod structural analysis, the 263OMS

Modal Analysis System provides a complete., turin-key
system including PC, 2630, STARMODAL modal

is,d

	

analysis software, and the TelkSTAR Modal Auquisi-
tion Manager for attaching point and direction to data
files . (For information on hammer kits and
transducers, see page, 430 .)

General Analysis
For general purpose waveform manipulation, the

a pti opal Wavef o r rn Math p rogram a I I ows III me and
frequency domain data to be iriudified using 17
standard anu advanced matri operators,
ni it i v

	

A1151 . h-1,V a vvo

	

I
It you need to capture an event or series of events

for later analysis, the 2630's Option 5H, Digital
= Record/Playback streams digitized input signals

One ofmany accessory soj?ware packages, the

	

dircctly to the host PC's RAM, RAM disc, or hard disk .
RLS System Identifiration software produces

	

0rice reco rded, the d ata can be se n I back to the 2630 fa r
Polelzero mtem modelsfrom measured

	

analys 1 s . Transf e r rates u p to 51 .21K samp les/s are
stimulusIresponse data.

	

actiievable .

263OMS Modal Analysis System

2622 Pe rsona I Power An aiy5is

	

$7.960
Opt. 2H - 2-Ch Zoom

	

+$1,000
2630 (2-Ch Standard)

	

$10,250
Opt. 1H - 4 input Channels

	

+$3,700
0p 1 . 2H - 2-Ch ZuDiri

	

+S1 .0110
Opt, 3H - 4-Ch Zoom

	

+$2,900
Opt. 4H - Signal Generator

	

+$2,300
Opt 5H - Dig Rec/Playback

	

+$3,000
2640 (2-Ch Standard)
Opt- 1H - 4 1 nput Channels
OPL 2H - 2-Ch

Zoom

Opt, 3H - 4-Ch Zoom
Opt. 4H - Signal Generator
263OMS Modal System

	

$25.250
Far a complete list of options,
acceswrje5 . and optional software
prWrarns . contact your Tektronix sales
representative or call (405) 374-6464 (in
the LS ., call 1-800-234-1256)

MINIMUM PC REQUIREMENTS
Persona I Founor Ana Iy7e rs Dperate with
an IBM PC . X 1, AT . PS/2 or 100%
compatible having the following
minimurn configuration:
DOS 3.0 or higher
RAM: 512 kBytes - I P only,WIkOytes -
IP i optional software
0no 3 1/2 or 5 1/4' fI oppy Irive (hard
drive recomfileaded)
One RS-232-C serial port -
Intel 8087, 80287, or 80387
Co-p rocAssnr Enha need G raphics
Adapier (FGA) Manochro me or color
EGA monto r (Secvodsonal poil anti
mouse recommonded)

Contact your local sales
representative.
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SUMMARY OF TEK PRODUCTS
" Category I - EXtending
Electronic rest and
Measurement Tools into the
Optical Regime
-Optical "Front Ends' or

Tektfonix Instrumews
- Stand-Alone Optical

"Front Ends'
" Category 2- Stand-Alone
Optical Testand
Measurement Instruments

" Category 3- Laser Viode
Sources andAutomated
Laser Diode Testing

SOLUTIONS OFFERED

	

The rapid growth in reliance on solutions using optical
Tek(ro rii x o pto-e I ectrop [c prod u ct off e r i n g s fal I i n to

	

fiber based sensing and commun !cations equipment has
three categories . The first contains instruments extending

	

extended test a n d mPas u re nriant n oeds i nto the optica I
electronic test and measurement tools into the optical

	

realin- Tektronix is dedicated to both moving its
regime . This allows users to minimize their P;rsonal and

	

applicable existing test arid measurement tools into the
financial investment in special purpose. instruments while

	

optical regime, as well as offering new solutions [u meet
bringing pawerfu I and fami I iar electronic solutions to

	

the needs of customers requiring optical waveform
their optical test and measuremeat Of0bleFTIS- Within this

	

measurements .
category are two kinds of instruments : (1) opto-clectforic

	

Not al I of Tektronix' optically related solutions are
"front end' plug-ins for current and future Tektronix

	

contained in this catalog section . For those involving test
asc i I I osc o pe prod u cis, and

	

(2) stand -al o no apt o -	and measuremen I d eal i n g wi th fi be r opt ic basedat ectron i c u n 1 ts and modu I es u sed to c o n ve rt optica I to

	

communication equipment installation, operation ora
lect r ica I i n puIs for use by othe r test and measurement

	

maintenance, t lie Te lacommun i cation secti on of th 1 s
i nstrumen is made by b oth Tekt r o n i x an d oth a r

	

catalog should be consulted .
manufacturers .

	

The SD-42 Optica I to E I
a
ctf Ica] C onverte r H cad

The second category of product offering contains

	

coupled with a Tektron ix 11800 Ser [a s osc i I I ascope i s an
stand-alone instruments dedicated to solving specific

	

excellent choice for measuring the character istics of long
o pti ca I an d rel ated test and measu reme nt pro b I ems .

	

wavelength laser transmittais such as is found In the
The so

I
n stru nnents span h i g h speed f i b ef u pt i c data

	

SONET based communication systems . It an even faster
communications, rad ometry, and fiber optic tolecom-

	

response is needed, the new SD-46 Optical to Electrical
munications applications- Instruments fur fiber optic

	

Converte r H ead p rovi des the fastest ti me doma i n
cable lasting and related appl [cations appear in the Tale-

	

photod elector perlo rma nce o n the mar ket . T h i s u n
I
t's

ccmm u n 1 cati ons secti on a I th i s catal og .

	

20 G Hz ba n dw
I
dth at I ows measu reme nts to be made on

The th i f d categ ory of p ro d ucts. cc nta 1 ns so I id state

	

even Ihe fastest 1i be r opt i c co nimun i cati on I i n ks . On ly
se rn 1 ccn d uctor I aser c ompo ri ants and re I ated hybr

I
d

	

IeWonix offers such a complete solution for test and
circuit modules, as well as an optical component test

	

measi i rement j obs need i ng an i r) teg rated optica I to
systern . This test system provides automated perform-

	

electrical conversion capability.
ance characte(iLation of packaged laser diode optical

	

A powerful, flexible, and cost effective optical
sources .

	

waveform measurement tool' is produced by coupling the
opto -a I ectTo n i c p rod u cis shown o n the to I I ow i ng pages

DISTINCTIVENESS OF SOLUTIONS

	

to the unparalleled wavpform and acquisition and
When it comes to making time domain optical

	

processing capabilities provided on-board the Tektronix
waveform measurements, no one exceeds Tektronix'

	

11000 So ri as osc I I I oscopes - T li is i i istru ni ant cumb i na-
capability . Tektronix products offer a wide fange of

	

t i an prov
I
des an u nmatch ed capab 11 Ity to cas I ly a nd

bandwidths and sensitivities for making thosetough

	

accurate] y Fin Pas u re su ch op I ica I wavetofm pa rameters as :
measurements on optical components such as high

	

* Pulse rise and fall times
speed LEDs and laser diodes . As an example, the

	

* Wavefofrn abberations
Tektronix P6701 Optical to Electrical Converter Pcolhe is

	

e Minimum, maximurn, mean, and peak power levels .
ideal for measuring the rise and fal I times of short

	

This combination is made even more powerful when
wavelength LEDs as well as lasers used in the. optical

	

used in conjunction with Tektronix waveform processing
data storage industry . Also . the P6703 OptUl to

	

software such as the Template Wavelomn Processing
Electrical Converter Probe with its 1 GH7 OpliGal

	

Program- JWPP) an d 1 - Patte rn S oftware-.

	

Runn ing
bandwidth and DC coupling, is a powerful tool to use

	

independently an a Tektronix PEP 300 Series controller
when characterizing high speed 1300 fini IRISMitterS

	

or other PC compatible computer, these software
conforming to the FDDI specitIcation .

	

packages p rov i de a powe qu I a pt
I
cal wavefo rm an a I ysi s

capability for such applications as FDDI specification
CUSTOMER OPTO-ELECTRONIC TEST AND

	

template testing and time domain eye pattern analysis of
MEASUREMENT NEEDS

	

digital communications I inks . Only Tektronix offers such
The instruments appearing in the following Oplo-

	

a powerful set of time domain waveform measurement
F I ec Iro n i c secti on of th i s catal og are p ri mar i I y

I
ntended

	

solutions-
for use in service, research, design and development, as
well as manufacture of oplo-electrunic systems, modules,
and components . These instruments have a wide variety
of uses i n the eng i neeri ng test and measu rement
processes allendant to characterizing both the optical and
electrical properties and response of these components,
modules and systems-



PRODUCT DESCRIPTION
T h a Telki ro n i x P670 1 /P6702/P6 703 are o pt i cal p robe s

that allow the user to receive optical signals and conveq
them to electrical signals for convenient analysis oil
Tektronix oscilloscopes equipped with the.
TLIKPROBE T14*1 interface or any other oscilloscope when
used in conjunction with the Tektronix 1103
TEKPHOBE Tm* 1 interface power supply . The conversion
is linear, DO coupled, calibrated, and of high bandwidth.

U se of the 11 000-Sat i es Osf-, i I I a sco p cs
TEKPROBF I m " interface at lows the osGi I loscupe to
Supply

Power to the probe, automatically determine and
d isp I ay the proper sca I e facto r (i n m i I I iwatts of op Itica I
power) and set the input le[rimation to the required 50
u h ins . A it osc i I I osc ope -co ntro I I ed cal i b rated offse I o f 0 to
1 mW is also available through this interface,

T h a P6701/P6702/P670 3 p r o v i des a ca I i b rate d lfleanS
of analog analysis of optical signals in the wavelength
ranne 450 to 1050 9m (P6701) 1

	

0 to 1700 nmI

(P6702) a nd 1100 to 1700 n nrl (P6703) th if s ccmb i n 1 rig

	

P670 1, P6702, P6703, andP6751

the functions of an optical power meter with the high-
speed analog waveform analysis capability of an

	

TYPICAL APPLICATIONS
osci I loscope in one instrument, The user has the
capability of acquiring, displaying and analyfing mixed

	

Applications range from measuring the transient

analog and digital, optical and electrical signals

	

optical properties of lasers, LEDs, clectro-optic

simultaneously .

	

modu I atofs . f I as h I am p s, etc ., to th e cl eve I op i rient,

Each p robe i s contai ned i 9 an asc i I I o sco p e p robe-s i Ze

	

manufacturing, arid niainteriancp of fiber optic control
netwo rks . I o ca I area n etwo rks (LAN s), fi be r based

compensation box and mounts directly to ail 11000
series osci I loscope plug-in, thiis requif i ng no bench

	

systems based on the FDD I and SONET standard, optical

space- Optical signal input is througha standard SMA or

	

disk devices, and high speed fiber optic communications

optional FU or ST fiber optic cathip connector mounted on

	

systems . As an examp I e . e i g h I p robes. of th e P6701 /

[he front of the converter.

	

P6702/P6703 typc coupled with two 1 1A34 amplifier

The P6751 Spatial Input Head is a tunable lens system

	

pIug-i ns and an 11 000-se r ies osc i I I a sco p P can be

101' Safflplirlg optical energy from any coli imated source

	

0011[igLirfd as an 8-channel optical osci I loscopel

and delivering it via a fiber optic cable to the P6701/
P6702/P 670 3 o pti caI to c I cot ri ca I co riverte r . T he P6751 i s
casi i y rn ou nted u s i n g Stan Oar d o p Ii cal be rich f ixtu res . Th e

	

CHARACTERISTICS
Spatial Input Head can be adjusted (500 to 1500 nrn) by

	

P6701

	

P6702

	

P6703

the user to optimize the amount of optical energy sampled

	

Wavelength

	

450 to

	

1000 to

	

11 Do to
and delivered to the, P6701/P6702IP6703 . The P6751 has

	

Response

	

1050 nm

	

1700 nrn
-

	

17GO nm

a standard SMA fiber optic cable connector . Also

	

Bandwidth

	

DC to

	

DC to

	

DC to
available are a series of fiber optic jumper cables for

	

NO MHz

	

500 MHz

	

1 GHz_
i n te rfac 1 n g the P670 1, P6 7 02, P6703 an d P6751 w it h

	

Risetirne

	

:~700 ps

	

<1000 ps

	

!~500 PS
othe r i ndu st ry stan da rd a pt i ca I f i bef cc n necto rs .

	

Conversion

	

1 V/mW

	

1 VlrnW

	

1 V/rnW
Gain

	

at 850 nm	at 1300 nm

	

at 1300 ilm
Calibrated

	

0-1 1TlW

	

0-1 mw

	

0-1 mw
Offset
Max Input

	

2 mW

	

2 mW

	

2 mW
Optical Power
Noise
Equivalent
Power

	

<1 IaW(IRIVIS) !~l VW(RMS) ~1^RMS)

P6701 with 1103 Power Supply and a 2440
Portable Osrifla-voft

OPTO-ELECTRONIC CONTERTERS e , 1 - 1
IRI11FLIWNIJ 0 4

To order, call your local fektionix Sales Office, or call Tek's National Marketing Center.
Toll free : 1-890-426-2200, Ext. 99 .

P6701
450 to 1050 nm, DC to
700 MHz

P6702
1000 to 1700 nm, DC to
500 MHz

NEW P6703
1100 to 1700 nm, DC to
1 GHz

P6751
Spatial Input Head
a optical Oscilloscope
&Average and Pulse Power
Meter
Calibraled Outpul

ORDERING INFORMATION

P6701 Optical-to-Electriral
Converter

	

V $2,090
includes : Standard SMA input
connactor; carrying case
(016-0156-03) and i nst ruction
manual (0(0-6465-00) .
0 p 1. 01 - F G i riput c onflector

	

NC
Opt, 02 - ST input connector

	

NC
P6702 Optical-lo-Electrical
Convert&

	

IV $2,095
inckides! Standard SMA input
connectori carrying case
(016 0156-03) . and instruction
manual (070-6466-OU) .
Opt . 01- FG input connectur.

	

Nc
Opt . 02- ST input connector

	

NC
P6793 Optical-to-Ektrical
converter

	

Tr $2,750
Includes . Standard SIVIA input
connector; carrying case
(016-0156-03) : and instruction
manial (070-7496-00) .
Opt. 01 - FG InPLIT connector

	

NC
Opt, 02 - Sir input connector

	

NG
1`6751 Spatial Input Head

	

ff $350
Includes : AdjMmunt toul and
instruction sheet .

OPTI0NA L ACC ESSORI ES
Cables - (2 meters) 100/140
rnicfon (SMA to SMA)
Order 174-OB79-00

	

$280
~SIVIA to Diarnund 15)
Order 174-0877-00

	

$330
(SMA to FC) Order 174-0878-00

	

$295
(SMA to Bicanic)
Order 114-0880-00

	

$250

E

(SMA to ST) 0We r 1 74-OV6-00

	

$250
SMA to D arno n d 2-5)
Irdar 174-1303-00

	

$230
1103 TEKPROBETm" Interface

	

$375
Powo r Sup p I y - Role r to pag P. 4 28
for additional infofmation .
* 1 TEKPROBF is a traelpmark
of Tektronix, Inc.
It Product available withim 24 Wors
through Tek Diruct, Call 1-800-425-2200 .

M



-42/SD-42 'OPTO-ELECTRONIC CON-VERTERS'IS
SA-42/0-46

8-42
Optical Sampling Head
55-ps Optical Pulse
Response (max. FWHM)
DC-6.4 G& Optical
Bandwidth
1000 nin - 1700 am Spectral
Response
Mean Optical Power
Monitor Function

NEW SO-42
Optical to Electrical
Converter

* 55-ps Optical Pulse
Response (Max. FICHM)

* DC-6.4 GHz Optical
Bandwidth

* 1090 nm - 1700nfn Spe,:tral
Response

*moan Optical Power Monitor
Function

NEW SA-42
Optical to Electrical
Converter
a 50-ps Optical PH/so
Response (max. FIVHM)

# DC-7 Gflz (-3 d0l, to 15 G&
(-25 dB)

0 1000 fin? - 1700 am Spectral
Response

0 Ultre Low Noise

NEW SO-46
Optical to Electrical
Converter
0 18 ps optical Pulse
Response (max. FWHM)

# DC-29 GHz Optical
Bandwidth

o 1200 nm - 1700 nm Spectral
Response

0 Mean Optical Power Monitor
Function

372

S-42 OpticalSwwp~
~D~ -42 0XIcal to

	

rA-42 OPh"al to'~~6 Optical to]lead

	

Electrical Converter

	

Electrical Converter

	

Electrical Converter

S-42

	

Optical signal input on the S-42 . SA-42, SID-42, andThe S-42 is an optical to electrical sampJing head for

	

the SD-46 are through a standard FC fiber opticu se with Tekl ron
I
x 7000 so( Ies osci I I OscoPes eq u i pped

	

connector, other connector types can be accommodatedwith ~Sl 1 or 7512 sampling plug-irls . 1 he optical to

	

by use of fibe(aptic jurripar cables,e I ectr 1 cal cc n ve rsi an is I
I
near j p to 25 mW peak i r; put

with a calibrated deflection factor from 50 pW/Div to

	

TYPICAL APPLICATIONS
5 mW/Div at 1300 rim .

	

Characterization of oplo-electron1c. devices such as
laser diodes, I ight ennittIng diodes, optical waveguides,SD-42

	

optica I delectors and eJ ectro-o pt
I
c mod u I ato is IsThe SD-42 is an optical to electrical converter for use

	

becoming more Important as applications for fiber opticswith the Tektronix 11800 Series SamplIng Oscl I loscapes

	

in telecommunications and data communications expand .equipped with an SD-22, SID-24, or SD-26 Sampling

	

The S-42 Optical Sampling Head, SD-42 Optical toHead .

	

The optical to electrical conversion is linear up to

	

E I ectf [cal Gonve r1oi, and th e SA-42 0 pti cal to Elect r ica I2 5 rnW peak I n put wi th a caI i brated d8 Ilect i on tacto r from

	

Converter offer DC to 7 GHz bandwidth performance for50 pW/div to 5 mW/djv at 1300 nm . This unit has a

	

wavelengths frorn 1000 rim to 1700 nm . The SD-4655 ps optical pulse response (max . FWHM) with the

	

Optical to Electrical Converter gives researchers opticalSD-24 and SD-26 Sampling Heads and 60 ps optical

	

waveform measurement capability from DC to 20 GHz inpulse response (max . FWHM) with the SD-22 Sampling

	

the 1200 nm to 1700 nm wavelength range . Measure-Head-

	

ments such as risolime, aberration, optical power vs drive
c u irent a nd vo Itage, mod u I ati on bandw

I
dth . a n dSA-42

	

sensitivity can now be made at high bandwidth accuratelyThe SA-42 is a stand-alone optical to electrical

	

and easily,Converter for general purpose, high frequency use . It is
p ri rc i pa I I y for u se with Ihe Tekif o n i x S p ect ru ri AriaI yzers .
The optical to eledf Icai conversion is I [near up to 25 rnW
peak

I
a p u I with a ca I I b rated cc nve rsi on gaii n of

25 pW/rnV at 1300 nal-

80-46
The SD-46 is an a pt i cal to of ectri ca I co nverle r f o r u se

w i 111 the Te ktro n ix 11800 Se r les Samp I i n g Osc i I I osco pes
equipped with an SD-22, SD-24, or SO-26 Sampling
Head . The optical to electrical conversion is linear up to
25 mW peak input with a calibrated deflection factor from
50pW/dIvto5mW/dival1300nm . Thisunithasa.
25 ps o pt Ical p u Iso respo n se (max. FWH M) w 1 t h the
SD-24 and SD-26 Sampling Head

The S-42 . SD-42 and the SD-46 also have a Mean

	

I

	

-
Power Mcle r Fu ncti an w

I
th so I eclab le 1 V/nW and

	

SA-42 Optical to Electrical Converter with
1 V/PW ranges .

	

Tektronix 2754 Spectrum Analyzer
The S-42 0 pi

I
ra I Sa al p I

I
n g Head, SD-42 0 pti ca I to

E lect r iGa I C onvefte r and th e S D-46 0 pti ca I to E ktT ica I
Converter can he plugged into the sampling unit or
attach ed by a samp I

I
n g head Wend or for re rn ote u so .

The S-42 h ea d ex lef ider c ames i n eithe r 3 to ot
(012-0124-00) or 6 foot (012-0125-00) options . The
SD-42 and .9D-46 head extenders come in either 1 meter
(012-1220-00) or 2 meter (012-1221-00) opliuris . Refer
to page 90 for SD-42 and SD-46 head extenders .



CHARACTERISTICS
PULSE CHARACTERISTICS

S-42

	

SA-42

	

SD-42

	

SO-45

Pulse Response

	

55 ps Max, (FWHM)

	

50 ps Max (FWHM)

	

55 ps Max . (FWHM)

	

18 ps Max (FWHM)

Bandwidth

	

DC-6-4 GHz

	

DC-7-0 GHz

	

UG-5.4 GHz

	

DC-20 GH7
Optical

	

optical

	

Optical

	

Optical

Spectral Response

	

1000 to 1700 mrn

	

1000 to 1700 nnn

	

1000 to 1700 nm

	

1200 to 1700 nm

Noise Equivalent

	

~l25 AW

	

<2.5 RW* 1

	

:~3.8 Aw"

	

<5.2 A"
Power

	

:~33 ~LW 'I

	

:~45 ~M*'
:;10 A* 1

	

!0 6 uW* 1

Linear Response

	

525 mW Peak Power

	

!525 mW Peak Power

	

<25 mW Peak Power

	

f525 mW Peak Power

Range

	

<_5 rnW Peak Power

	

<5 mW Peak Power

	

~;5 mW Peak Power

	

!55 mW Peak Power

Aberrations

	

!~30% P-p* 1

	

:515% p-p"

	

'f15% p-p*l

	

±1 0%~40 ps from pulse

into 50 Q
System sPecification with SD-241SL)~26
System specification with SL)-22
Within thefirst 400psMlowing a pulse input

POWER METER
8-42 SA-42 SD-42

	

SO-46

Dynamic Range

	

5 nW to 5 mW (60 dB)

	

NA

	

5 nW to 5 mW (60 dB)

	

5 nW to 5 mW (60 dB)

Sensitlvfty

	

NA
Range 1

	

1 V/mW +10%

	

1 WMW ± 10%

	

1 wmw± 10%

Range 2

	

1 V/Aw±lo%

	

1 V/RW±lD%

	

I V/PW±ID%

Bandwidth

	

DO-1 OOHz

	

NA

	

xxxx

	

xxxx

ENVIRONMENTAL
Aumting Tmwffaturv Hanga - O -C to 50 -C

,OPTO-ELECTRONIC CONVERTERS

	

I A

F4141 1

	

1 -

PHYSICAL CHARACTERISTICS
S-42

	

SA-42

	

SD-42

	

SD-46
Dimensions mm in mm in mm in mm In

Width

	

46 1 .8

	

so 3 .1

	

25-4 1 .0

	

25.4 1,0
Height

	

51 2.0 59 2,0

	

76.2 3 .0 762 3 .0
Depth

	

152 6.0 25 1 .0 101 .6 40 01115 4 .0
Weight

	

kg Ib

	

kg III

	

kg lb

	

kg It;
Not

	

0A 0-9 0-125 0 .3

	

0.2 0-44

	

0-2 044

Net (with opt-)

	

0-9

	

2,0

	

0.9

	

2.0

	

0.7

	

154

	

0.7

	

1 .54

Measuring Laser Noise with SD-42111802 and S,4-4212754

S-42 Opticai Sampling Head

	

$6,040
includes : Red, 2 mm to banana
lead, I no length (012-1286-00);
black, 2 mm to bariana lead. I m
length (012-1287-00) - instruction
manual (070 ,7191-06)
SD-42 Optical to EleGiMal
Converter

	

$3.400
Includes - Red, 2 mm to banana
lead, I rn length (012-1286-00) :
black, 2 mm to banana [sad, I m
lepyth 012-1287-00) ; 50 Q semi-
rigid cablu link (174 ,1635 -00) .
instruction manuals (070-7463-00,
070-7464-00, 070-7465-00).
SD-46 Optical to ElActrical
Converter

	

$8,500
Includes- Red, 2 mm to banana
lead, I m length (012-1286-00)
black, 2 mm to banana Iead, 1 m
Is n glh (012-1287-00) ~ 50 0 se mi-
rigid cab le li nk (174-163 5-00) :
instruction MarLualS (070-7730-00,
070-7731-00, M-7732-00) .
SO,-42 Optical to Electrical
Converter

	

$3,250
Includes- InstructJon manual
(070-7723-00), Power Supply and
Charger Unit
00 Power Cable (174-1966-00),
and Puwei Cable

OFT] 0NAL ACCESSORI ES
fI bur Optic Cables - 2 meter .
8/125 am . si ng le modv
(FC to Diamond 3.5)
Order 174-1385-00 .

	

$480
(FC to Marnond 2-5)

9

Order 174-1497-00 .

	

$475
FG to ST)
rder 174-1386-00,

	

$515
(FC to FC)
Order 174-1387-00.

	

$350
(FC to Biconic)
Order 174-1388-00

	

$450
Sampling Head Mender Cables -
(3 ft) Order 012-012 4- 00 (S- 42)

	

$550
(6 ft) 0rd a r 012-0 12 5-00 (S-42)

	

$530
(I m) OrdAr 012-1220-00
(SO-42 and SO-46)

	

$585
(2 m) Ofoe r 012 -1221-00
(50-42,3nd SO-46)

	

$M
10 kHzti)2i GHz OC Block,
'N " Type - 0rder 015-0509-00

	

$310
SMA to N type ad aplar-
0rder015 - 0369-00

	

$49
INTERNATIONAL POWER

PLUG OPTIONS
(SA-42 ONLY)

Opt. Al - Universal EUFO

	

NC
220 V. 50 Hz . 161-0104-06
Opt. A2 - United kingdom

	

NC
240 V. 50 Hz . 161 -0104-07
Opt. A3 - Australian

	

me
240 V. 50 H2 . 161-0104-05
Opt. A4 - North American

	

He
240 V, 60 Hz. 161 -0134- 08
Opt. A5 - Switzeriand

	

HC
2.20 V, 50 Hz- 161-0167-00



Q0 35 MHz, 850 nm, OPTICAL OSCILLOSCOPE

T he First Fully
integrated Opto-

Electronic Oscilloscope
for Field and Bench
* Dr to 50 MHz Electrical
Bandwidth

* Dc to 35 MHz Optical
Bandwidth

-200 aW1d1v Optical
Sensitivity

v500 P III& Electrical
Sensitivity

o Calibrated at 850 am
& Operational from 450 nm to
1050 nin

*Integrated' Optical Power
motor
-M d8n; Power Meter
Sensitivity

& ExtModuiatable 850nm LED
Source

@ Electrical Output of 01E
Converter

0 5 fisldiv Maximum Sweep
Rate

a Flexible Triggering System
e 3- Year Warranty., five-Year
Optional

# L/L Listed, CSA Certified
o ENC Meets VDE 0871-0
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A NEW CONCEPT IN TECHNOLOGY

	

AUTO AND MANUAL RANGING
The Tek 2815 OPTO-scope- represents a new

	

The 2815 OPTO-scopeTm features an auto-fangingconcept In oscilloscope Performance . Designed for

	

Watts mode for making fast and easy power measure-
lesti ng and ma ~ n [a I n i in g opt Ical COMM A n

I
cali on systems,

	

ments . The dynamic range is from 0.1 nW to 1 .999 mWthe OPTO-Scope- displays both electrical and optical

	

for measurements requiring wide range and optimumsignals simultaneously . It Includes a fully featured optical

	

resolution . Manual ranging Is also available forpower meter for precise and sensitive measurement

	

applications where fast response time or rnaximumcapability, plus an optical output source for use as a

	

esoIu li o n, e - g,, repel
I
tive p owe r I evel measuremen ts, arestimulus signal -

	

;equired .

TWO MEASUREMENT INSTRUMENTS IN

	

OPTICAL OUTPUT SOURCE
ONE

	

The 2815's optical source can be used for stimulating
Depressing a single push button permits easy conver-

	

an optical system and for checking the optical channel, It
sion from two 50 MHz electrical channels to one

	

provid es 10 pW of mea in powe r (850 nm) at 10 kHz with a
electrical and one (35 MHz) optical channel . The result is

	

10 ns r i se ti me, and may be exte rn a I ly modulated wi th
a simultaneous real time display of both electrical and

	

TTL signals from dc to 10 MBits/sec,
opti ca I wavef o r m s, Wj th th

I
s capah

I
I Ity, yo u ca n eas i ly

compare the optical and electrical response of a receiver

	

O/E CONVERTER ACCESS
or transmitter using only one instrument .

	

Access is provided to the optical-to-electr[cal
co nvefter, wh

I
c h offers a n outp ut ca I

I
b rated at 10 mV1d

I
v

EQUALLY AT HOME ON THE BENCH OR IN

	

from dc to 35 MHz for driving external equipment such
THE FIELD

	

as bit error rate testers, frequency counters, and
The 2815 iS a Self-Contamori

	

nrt-ihlo "r% . -h ;~h ;~

	

d1gitizers .P ,	y
equally well suited for measurements in fieid or at the

	

APPLICATION VERSATILITYfiber optic test bench . Fully operational at 450 nnn to

	

The 2815 OPTO-Scope's versatility spans a wide1050 nrn wavelengths, the 2815 satisfies your measure-

	

range of apip I ications . It's an ideal tool to use whenment needs will) economy and ease of use, providing

	

servicing and installing low-speed communicationaccurate, reliable, and repeatable results .

	

1.

	

1

	

1 A;

	

I

	

Isys ins, ipc u

	

ng oca area networks, optical rjz)-z
and Eth e met, You'l I ti n d th at trou b I es h oot 1 ng tasks are

lw 1w 1w	1 L

	

much easier when you provide a known stimulus to
cA

	

U1 I L;

	

JulVU

	

E; Sys ems,
-	~ I-

	

:~.. 1 .ki,	L ~ -W

	

_Li.

	

electrical and optical response-

Ae 2815 addresses many applications including education, optical video, LEL) P-jZP-V
testing, and local area network service . For instance, with the optical source and
external modulation impu t, diagnosing transmitterproblems in a IAN is a simple
operation .

WIDE OPTICAL POWER METER RANGE
The. optiGal power meter ot the 2815 features a

dynamic range from -60 dBrn to +3 d8m, Plus a choice
of operating rinodes . You can read power levels in either
dBrn or Watts from the backlit LCD display . The power
meter is functional at all times . even when you are not
using the optical display channel .

RELATIVE MEASUREMENT CAPABILITY
In dB mode, you can test loss in optical fibers or

differences between transmitters . The 2615 makes
relative measurements easy by allowing a friemurad
value to be saved for later use or as a reference lcvel,
When you are making a difference measurement, the
mete r au to mat ica I I y d

I
s p I ays the d i ffc rence betwee n the

dBm Ref value and the, CLA!'811t measurement .

INTEGRATION MEANS LOW COST
Total 1 nteg rati o n m

I
n im

I
7es t lie need to r se p arate

equipment and cabling, a benefit an the test bench, in
manufactuf Ing, and In the classroom . An excellent one-
unit lab tool with designed-in ergonomics, the 2815 is
affo rdab I e and easy to u so . The Iow pr

I
ce makes it an

attracti ve at te mat
I
ve to pu rc h as I n g sepa rate p i eces of

equipment for any optical/eleutrical application .

OUALITY AND RELIABILITY
The 2815 is bu i It to th e h ig host standards f or q u a I ity

arid reliabili~ . It is UL listed, CSA certified and comes
with a th ree-yea r

I
ns trujilent wa r rarity that i in c I u d es a I I

parts and labor, including the cirt . A choice of five
p ractica I so rvi ce p I ans turth er red uces you r cost- of -
ownersh i p by exte nd 1 n g cover aq e beyo n d t he basi c t h r ae
years-

CHARACTERISTICS

VERTICAL SYSTEM
(2 Electrical Channels)
Bandwidth (-3d0) andRiss Time -50 MHz and
7 .0 Ps (+ 5 0C to + 35~4 40 MHz and 8 .8 ns (00C to
+ 40QC) . 5 MHz ±20% for X10 vertical inag .
Deflection Factor andAccuracy -5 mV/dlv to 5 V/
d v . _L3% . 500 gV to 0 .5 V/div, ± 5% with X10 vertical
rrag . Va r lab I e 2,51 -



Vertical operating Modes - CH 1, CH 2 . CH 2 Invert,

	

powerMotor operating Modes -dBrn . dBm Ref .
ADD, ALT, CHOP, X1 0 veRical mag-	dR,Auto-ranging Watts, Manual-ranging Watts
CAFRO -a 10 :1 at 20 MHz.

	

( 199.9 aw . 1 - 999 PW, 19 99 Phi, 199 . 9 i1w . 1 . 999 mW)
Channel Isolation - ~ 1 DO : 1 at 20 MHz.

	

Display Type -Bac~ I it 3 1/2 diqi 1, 8 mm LCD -

Input R and C 1 MQ, 27 PF .

	

OPTICAL SOURCE
Max input Valtage -400 V (dc peak ac) or

	

Output Power - ~, 10 pW ITwan, (measured ff om
800 V P-P .

	

100/1 40/0 .3NA test fiber at + 25'C) . Pu Ise Format
(Optical Channel)

	

10 kHz, 50% duty cycle nominal .
Bandwidth f-3 d8) andfifte Tlaw- 35 MHz and

	

External Modulation li~pot - TT L Ieve I s dc to
10 .0 ns (i 5~G to +35 0 C) ; 30 MHz and 12 .0 ns (00C to

	

10 MBits/sec-
+ 40QC). 5 MHz +20% for X1 0 vertical m3g-

	

Outputftis*fall Time -:s 10 ris max imum .
Moximum Input ffir Linear Display - 2 mW

	

Ertingtion Ratio - L 10 min
I
muin -

Noise !~ 50 nW RMS at 35 MHz bandwidth measured at

	

Wavelengh - 850 nm ± 30 nm, LED
the Receiver Output BNC,

	

Exh-

	

r) r 11)rIf) ') Id A (wt-
unkumdproveivagin-caiiuraiedai unm,usauieirorn

450 nm to 1050 nm .

	

RECEIVER OUTPUT
Compling -DC o r AC tot sett i ngs I pW to 200 pW/d i v,

	

Electrical Output ofOptical Signal - 10 111v/d i v of
AC for settings 200 nW and 500 nW/div,

	

displayed signal on CRT.
Input Fi be r - 200/230/0-4NA (i Titerna 1)

	

Bandwidth (-30)- dc t o 35 MHz, 50 ia te r mi nati on .
Mher Characteristics - As sped f i ed fo r e I ectr i Cal

	

CRT SYSTEM
channels-

	

Display - 8 crn x 1 n cm, 12 .6 IkV nominal vo I ta
HORIZONTAL SYSTEM

	

Contruls - INTENSI TY, TRACE ROTAT 10 N, BE&IND,
Sweep,Speeds - 0.5 s/d 1 v to 0.05 us/div. X5, X10 . X50

	

FOCUS.
MAG to a maximum of 5 ns/div.

	

Z-Axis - 5 V ca uses nof
I
ceab I e modu I ati On, LJ Seahl e to

5 MHz.
Accuracy-X1 , ±3%~ X5 & X10: ±4%~ X50. ±Y/o kall
+150C to + 35 ~C) .

	

POWER REauIREMENTS
Harimotal Operating Modes-X1 (mein oil I y), ALT

	

Line Voltage Range -Low: 95 Vac to 128 Vac. Hi gh :
(mai n sweep and mag sweep), MAG (maq n i f ied swee p

	

185 Vac to 250 Vac .
only), X-Y .

	

Line Frequency -48 Hz to 440 Hz .

MagnifierRegistration- Expans i on occu rs at center

	

MaximumPower Consumption - 70 W(80 VA)

vertical graticule .

	

PHYSICAL CHARACTERISTICS
TRIGGER SYSTEM

	

Dimensions

	

min

	

In
Trigger Sensitivity - I nter nal . 0.3 d iv at 5 MHz, 1 .0 div

	

Height	139

	

5.4
at 50 MHz, External : 40 mV at 5 MHz, 150 mV at 50 MHz,

	

Width (with handle)

	

380

	

15 .0
TV Field : 10 div of composite sync,	Depth(without Iront cover)

	

440

	

17,3
Trigger AwatingModes - Peak-to- Peak Auto (also

	

Weight	ku

	

lb
for TV Line), Norm, TV Field, Single Sweep-	Net

	

76

	

16~13
Trigger Source CH 1, CH 2, Vert Mode, Line, Ext,

	Shipping

	

9,5

	

20.9
Ext/10.
Trigger Coupling -AC, DC~ HF Rei (a Re nuates above

	

ENVIRONMENTAL CHARACTERISTICS
30 kHi), L F Re, i (aften uates beiow 30 IkH z)

	

Seepage 142.
Variable Holdeff -At least 8:1 .

X-Y OPERATION
Deflection Factors andAncuracy- Same as vertical
system ~ Y-Axis ±3%, X-Axis ±5% (0 0C to + 40~C) -
Bandwidth - X-Ax is - > 2MHz . Y-Ax is : sa me as veq1 cal
system-phase Diffamve -:L30 f rom dc to 150 kH z .

OPTICAL POWER METER
Wavelength - CaI i brated at 850 nifl, usab I e f rom
450 nnn to 1056 nm .
Range -- 60 dBm to +3 dBrn (dBrn mode), 0.1 nW to
1,999 mW (Wafts mode) .
Accuracy -±0_5 d13 0 to - 50 d8m, +1 dBrn - 50 dBrn
to - 60 dBrn (at + 250C) .
Resolution -aI d8 (d8m mode), 0. 00 1 X fuI I scale
(Watts mode) .

35 MHz, 850 nm, OPTICAL OSCILLOSCOPE=

17w 2815's dL~ moa,, , an he used to display 1he
difference between a dBm measurement and a
stored dL?m referenrp mpasurement.

The _, ~1 ;5 s uptiral pliver nwfc. t has a u.idc
dynamic range. ul ith sensiti vity to 0. 1 nfV.

	

For
improved response time, it can also be
manually ranged.

ORDERING INFORMATION
2815 GPTO-Scope~m 35 MHz -
850 nm Optical Oscilloscope

	

"1995
includesi Two 1OX Voitage
prulbe5 (P6103) SMA Optical
connectors (sta~dard) . Operators
Manual (070-7236-00)~
User's Ref . Guide (070-7238-00) :
F r ont Pane I Cover ~ 200-3397-02)
Accesso ry Pouch (0 16-0677-02) .

IN STRUMENT 0PTI0NS
0pt . 25 - FG Uptical GonRectors
Opt 27 - ST Optical Conn uctoi- 5
Opt 1R - Rackmo unt Kit

	

+$160

ACCESSORY OPTIONS
Opt. 17 - P6408 Log~c Probe

	

*$350
WARRAN T-Y-PLUS SFRVIC E PILANS

Opt, M2 - 2 year5 servio

	

4194
OpL M3 - 2 years service +4 ualL; 4514
Opt M4 - 5 ta I ib rail ons

	

*$375
Opt M5 - 2 years service + 9 cals +$864
Opt . M7 - 2 calibration ~

	

+$160
Opt, Ma - 4 cali b ratio n s

	

+$320
ACCESSORIES

SarvIce Manuor -
0rde r 070-7237-00

	

$25
Optical Cables - 2 Meters
1001140 lvr fiber
~SMA to SIVIA) Orde r 174-0879-00 $280
(SMA to FC) Ofdo r 174-0878-00

	

$295
(SMA to ST) Order 174-0876 -00

	

$250
(SMA to Biconic) Order
174-OBBO-00

	

$250
Spatia I I n p ul Hsad - P6751

	

$350
16 Bit Log i c Probe - P6408

	

$350

See page 3Vfor in ore accessories .
Contact your localsales
representative .

ne 2815 01'TO-ScoPe"m can
display an optical signal
simultaneously with an
electriral waveform,
facilitating transmifter and
receiver analysis tasks. Signal
parameters such as +peak.
-peak, peak-to-peak power,
frequency, and riselMl times
can he measured. Moreover,
you can verify signaI quality
for aberrations, offiets and
waveshape, all ofwhich can
only be performed with just
one instrument .



OCP5002/OCP5502 : OYPO-ELECTRONIC CONVERTERSI
OIG502 SOURCES

OCP 5002
2 GHz Optical Converter/
Power Meter 1100 to
1700 nm, DC to 2 GH2

OCP 5502
2 GHz Optical Converter/
Power Meter 1100 to
1700 nm, DC to 2 GHz
2 Gilt Bandwidth
Extinction Ratlo

	

GPIB
Measurements
Low DC Drift

TUPROBE, %, Intertace

a LED and Laser
Characterization

01G 502
optical Impulse
Generator 1300 nm,
40 ps Laser Impulse
Source

" Calibration for High Speed
Photodiodes

" Impulse Source for Hfah
Resolution Optical Time
Domain Reflection
Measurements
Fiber BandwIdthlDispersiDn
Measurements

aCP 5002 2 GHZ Opticai
Conve Fier/Powe rMe Ile

r

I
noludes- Instruction manual
(070-7817-00) .
OCP 5502 2 GHz Optica I
Converter/Power Meter
Includes Instruction manual
(070-7817-00) .
01 G 502Opti cal Impulse
Generator
Includes : Instruction manual
(070-7818-00) .

OPTIONAL ACCESSORIES
Cables - (2 m) 100/140 micron
tSMA to SMA)
Order 174-0879-00

	

$280
(SMA to Diamona 3.5)
order 174-0877-00

	

$338
(SMA to FC)
Order 174-0878-00

	

$250
(SMA tO BiCDPIC)
Order 174-0880-00

	

$250
(SMA to ST)
Ofder 174-0876-00

	

$2,50
(SMA to Diamond 2.5)
order 174-1303-00

	

$280
Contact your local sales
engineer

"I he OCP5002and OCP 5502
eomplies with IEEE Standard
488,1-1987and Teftmnix Standayd
Codes and Fomats

376

OCP 5002/01CP 6502
The

COP
5002 is an optical to electrical converter with

an i Pteg ra I aver ag c read
I
ng optica I powe r mater, and is a

plug-in compatible GPID controllable unit for the
Tektronix TM 5000 Series Power Supplies- fheOCP
W2 is a fuit ct iona I ly equivaI ent

I
nstrumenI packaged as

a stand-alone monolithic unit with integTal power
supplies- The COP 5002 and the COP 5502 operate over
th e 1100 nm to 1700 nrn spectra I range-

	

These un
I
is

meet ur exceed their specified performance over the DO to
2 GHz frequency range.

The power meter can display power in Watts, dB arid
dBrn . The dB reference setting can be from a signal an
th
a
powe r meter o- Gan be set manua I I y .
1 V/rnW conversion gain is very useful for rneasuri ng

optical inputs from LED and laser sources- The user will
be ab I e t a measure f

I
bar based opt!cal signals up to

2 GHz from either source .

TYPICALAPPLICATIONS
Optical digitaf communication tests such as SONET

and FDDI will be made easier with the TEKPROBE-
Interface and the 2 GH?. bandwidth . The 2 GHz bandwidth
coupled with th

a
Tektro ni x 11000 Ser[as 0sci I I oscopes

and SPOCialtY MeaSUFORIeflt software . will give the user a
tast [esponse, high reso I ution, cornmunicat

I
ans

measurement capability . Some of the software available
irclude~ Tektronix "Template & Waveform Processing
Package" arid the Tektronix 1 Pattern" software . For
further information on this software see page 354-

LED characterization, Laser characterization and other
cc rn po nerit measurements w

I
I I be rilad

a
simp lei and more

repeatable by using OCIP 5000 Series Instruments-

CHARACTERISTICS

O/E Converter
OCIP 5110210CP 5502

Wavelength Response	1100-1700n rn
Bandwidth

	

OC - 2 GHz
Risetime

	

260 ps
Conversion Gain

	

IV/mW +8% at 1300 nm
Calibrated Offset

	

0 - 1 n1W+1%
Max Input

	

2 MW offset at 1 MW
Optical Power	1 rnVV no offset
Noise Equivalent Power

	

:~i VW

Power Meter
Dynamic Range	+7 dOrn to -60 dBm
Accuracy"	!~ 5% at 1300 nm
, .

With FCIPC Connectors

DIG 502
1- ~h

.
AOU

	

TheOIG 502 Optical
Impulse Generator is a lase(

u

	

itinpulse source [hat operates
at 1300 rim. The user may
select either internal or
external triggering . The
trigger level can be adjusted
from ±4 volts . This unit is
corn pati bI e with

a
ithe r th

a

---- I Tektronix TM500 or
TM 5000 Power Supplies .

The internal triggering
repetition rates are 10 kHz,
100 kHz or 1 MHz, These
options are selectable with

,Ak-

	

". _.	I

	

;	I

	

:I UHI pill I
a

	

SW [GI I 8S .

	

I110
output is stabili7ed in order to provide repeatable output
signal levels,

The 01G 502 has two user sa I ectable outp ut puI se
modes: High Power or Fast Pulse . In the High Power
mode, the unit provides an optical Impulse up to 15 mW
with pulse widths :~300 ps (FWHM) . IntheFastPulse
mode, [Ile uri it produces an optical impulse up to 5 mW
with pulse widths !~40 ps (FWHM)_ The CIG 502 has a
60 ps pre-trIggerfor easy viewing of the impulses an a
variety of oscilloscopes .

TYPICAL APPLICATIONS
The 01G 502 is very useful in many applications,

Thmwill include photodiode risetime testing, high
resolution optical time domain reflectorilatty, and
dispersion and bandwidth testing on optical fiber . The
extrern

a
I y fast pu I se and the sla b i I

I
zed output provid

a

pertormanee
I
Ti th ese arm neve - before ach

I
eved ~

With pulses of < 40 ps width . the user wil I be able to
d

I
rect Iy measure the perfo rman cc of pholod iodes whose

impulse response characteristics have previously been
available only indirectly by a deconvolution computation.
The nairir ow pu Ise wi dt hs ac hi eved wi I I at Iow cent i meter
I eve] reso I ut!oIT on 0TDR measuremenis - This pe rm

I
ts

nneasu relfle nis of refI act i on s in optiCal systems that were
not obtainable before the 01G 502-

The stabilized output will also insure repeatable
measurements for all the previous applications . This
repeatability has been very difficult to insure before the
01G 502.

	

Thetests we. re cc rnpI icated arid t
I
ni a

mirisuming to insure stable levels on the test signals .
Now with the OIG 502, the stability is specified.

CHARACTERISTICS

Wavelength

	

1300 nrin
Pulse Width
Fast Pulse

	

:5 40 ps
High Power

	

!~ 300 ps
Max Output Optical Power
Fast PuNe.

	

5 mW
H ah Po%vci

	

'5 111W

To order, call your local Tektronix Sales Office, or CalI Tek's National Marketing Center.
To I I fre e. 1-800-420 -2200, Ext. 99.



LASER DIODE TEST SYSTEM 00=

The LTS2000 i s a fu I ly automated, PC-base d I aser

	

TYPICAL
d i ad e test system des i g ned to de I i ve r co ni pre hens ive
c haracturi zat i0n of lase r d i ad es an d laser d i ode mod u les .
Th i s tu rnkey system p rov i des the a b i I i ty to test these
optoel actr on ic devi ces ove r a user spec ifi ed tem peratu re
range, Test results are displayed in aasy-ta-understand
color graphics or in tabular format . By comparing up to
three measurement parameters in a single three--
dimensional plot, anomalies are immediately recognizable
and data analysis time is greatly reduced .

Typical test parameters measured and displayed
include .
" Light vs . Current vs- Temperature (3-D Plot)
" Monitor Current vs . Forward Current vs .
Temperaure (3-D Plot)

" Forward Voltage vs. Forward Current
" Thermoelectric Cooler Current vs . Tempefatu

leThermoelectric Cooler Voltage vs . Temperature
" Photodetector Dark Current vs . Temperature

Additional parameters calculated and displayed-
T h fes ho I d C u Trent at each Temperatu re, Laser Efficie ncy,
Front-to-Back Ratio, and Power Measurements .
Add iti onal ly, user det i ned para rn ele rs der i ve d f rom
fu ncti ona I comb i nat 1a n s of the measureme nt data as we
as der i vati ves. c omputed f r om the meas u rem e nt d ata can
be displayed and plotted .

Test results are displayed in tabular or graphic formats
on the PC screen . Hard copy output is obtained with the
Tektronix HC 100 Four-Color Plater- Measurement data
is organi7ed into data logging arrays, including : Forward
Current, Light Output, Temperature, Monitor Current,
Dark Current, TF Cooler Current and Voltage, or user-
specified parameters . These arrays can be used in any
combination for displaying 2-D or 3-0 plots, linking to a
central database, or used in building special purpose test
routines.

The LTS2000 featu res a c ustom i ntei acti Y8 prog ram-

	

CHARACTERISTICSming lariguage-

	

I "is easy to Use, YCL HeMle anU
powe rfu 11 ntedace p uts th e user i a comp lete cont r at of the
ent i re test upe rat i o n -

The system's operating software is G language based,
thus making it easy for users to build test programs or
n etwof k Gthe r systems f o r expanded lesti ng, sto rage, o r
d ata analys i s -

The LTS2000 Laser Diode Test System
includes-
" Tektronix PEP 301 System Controller with (311 113

interface
" LTS2000 System Software
" PC Parallel Interface Card and Cable
" LTS2000 Stimulus/Measurernent Module
& I TCW

	

ri-i- T-1 Unrl .l a
To avoid excessive noise typically associated with PC-

	

LASER DETECTOR
POWER

based measurement systems, the LTS2000 is optically

	

Range - 0 to 10 raw

iso lated f ram the PC Coat ro I I e r . A tem p eratu re sensor

	

Resolution - 0.15 PW
and aon-vo I ati I e ca I i b rat i a a memo ry i ncl tided In the

	

Accuracy-±0.6 pW
system ma i nta i n ca I i brat 1 on over tem perat ure c h arig es

'The LTS2000 test system elitainateS the hassle of "rack

	

THERMAL CONTROL

and stack, self -b u i I t " test systems . By i nteg ratiri g

	

Thermistor Resistance
components designed specifically for laser diode testinq

	

Range - 0 to 100 k Ohms 9 Temperature
together with interactive software, the LTS2000 offers the

	

Thermoelectric Cooler Current
user a si ng le, i nteg rated test System SO I Lit I On -

	

Range - 0 to 2 A (2 .5 V Compliance)

APPLICATIONS
The LTS2000 tests laser

components manufactured for
or used by f i lbt~i-o pt i c
engineers and technicians in
communications, computer,
ae ros pace and m 11 i twy sys-
tems . It is used (or engineer-
ing evaluation and device
characterization, manufactur-
ing test, incoming quality
ass u ra nce test i ng, as weI I as
pre- last and post-test com -
ponent burn-in comparisons .
A typical laser diode module includes a semicoriduc-

for laser diode, a monitor photo diude, a thermistof, a
thermoelectric (TE) cooler and a fiber optic cable in an
industry standard package . In a typical test sequence, the
LTS2000 test system uses the module's internal
thermoelectric cooler to step the temperature of the laser
diode over a specified range . At each specified
temperature step, the forward current of the laser diode is
swept across a specified range- At any position within
this forward current range laser power, forward voltage,
monitor diode current, TE current and TE voltage are
measured . The monitor diode's dark current is measured
once at each temperature .

Other important laser diode parameters can be
computed autornatically from the measurement data
depending upon the user's needs . Because of this
f I ex! bi I i ty and th e resu Iti a g val ue offe red, th e LTS2000 i s
an affractive tu rn key alter nati ve to co n ve nt!

a
nal I aser

d i ad e te st i ng systems -

LASER DIODE COMPATIBILITY
Wavelength - 850 to 1550 nm
Package - 14 Pin DIP Standard
Connector Type - B i can i c, SMA, AT&T, FC NEG D3,
NEC D4, Bare Fiber

LASER CONTROL
Forward Current
Range - 0 to 250 mA .
Fbiward

Voltage
-0 to 5 V (Com p I i ance)

maise -8.5 jA.
rransient Voltage flurn-on) - :~ 2 mV

r1r_ D4X09U FUMY#a I VU %pragal
Fully Automated
Test Over Temperatury
Superior 3-D Graphics
High Accuracy
Built-in Safety Features

ORDERING INFORMATION

LTS2000 Laser Diode Test
System

	

SM850
includAs- Power Cord, User's
Vanuai, Bare Fib6r Adapter,
System Interconnection Calaies

OPTIONS
Opt . 02 - Do I utes PEP 301

	

48,011110
Opt . 4A -UK Keyboard

	

WC
Opt . 4B - French Keyboard

	

Nc
0pt- 4C -Swed is h KAyboa rd

	

NC
Opt . 4F - Danish Keyboard

	

me
Opt 4G - German Keyboard

	

NC
Opt 41 - Italian Keyboard

	

NG
Opt. 4S - Spanish Keyboard

	

NG
INTERNATIONAL POWER PLUG

OPTIONS
Opt. At - Universal Euro
220 V, 50 H7

	

Nc
Opt, A2 - U n ited Kingdom
240 V, 50 Hz

	

He
Opt. A3 - Austriffian
240 V . 6D Hz

	

NG
Opt. A4 - North American
240 V . 60 Hz

	

NC
Opt. A5 - Switzerland
220 V . 50 Hz

	

He

M

liliIIIII110111111111111



Ma DIGITAL PHOTOMETERIR-ADIOMETER

FEATURES
*Digital LED Readout
*Eight Silicon Sensor Probes
Quickly Interchange Without
flecallbration

*Accurate Spectral and Cosine
Corrections
Metric and US Versions
Availabie
AC or Internal Rechargeable
Battery Versions
Application Notes Available

BENEFITS
Easy to Read in DarkAreas

*Rugged but Accurate
" Adaptable to Many Light
Measurement Needs

" Use Anywhere

378

J16 with oPtional probe.

J6523 J6501
J6502-A
J6503

J16 PHOTOMETER/RADIOMETER
The Tektronix J16 is a portable digital photometer/

radiometer capable of making a wide variety of light
measunarnents-in the laboratory, In the field, or an the
production floor . A J16 System consists of a J16
mainframe, and one of eight detachable probes which
can be either mounted an the J1 6 or on the end of an
extension cable . All probes have a Hold switch which
allows the displayed reading to be held.

Eight quickly interchangeable probes are available for
measuring Illuminance, irradiance, luminance, light-
ernifting diode output, and relative intensity . Recalibra-
Ilion is not nemsary when probes are interchanged .
Go n necti on of a probe to the J 16 au to niat

I
cal I y se I ects

th e cor rect f ran( pane I un its 1 ad i cator . Th e 3 112 d i g
I
t

LED display can be easily read under low ambient
conditions,

All probes use silicon photodiodes individually
corrected with multi-element glass filters for maximum
stability and accuracy .

Th e a p I
I
o nal 3CD/ara log

a utput f eatu re
(Opti on 07) al I ows the use r e

I
ther a BCD

output of the displayed reading or an analog
signal (level) proportional to the light fal I

I
rig

upon the sensor- The J16 can be also used
with Tek MI 5010/5CM30 system for interface
with a GPIB system .

Under normal usage, the internal
rechargeable nickel cadmium batteries will
operate the J16 for four hours- An ac power
supply is recommended for continuous
operation-

Power supplies of battery packs can be
changed quickly by removing four screws on
the J I 6's rear pa n e I - The cab i net an d p r obes
have an internal threaded socket (1/4" x 20")
for convenient mounting on a tripod of optical
bench .

POWER REQUIREMENTS
J15-TV PACKAGE

	

Standard and Opt. 01 - Has internal rec hargeab I e
The J16-TV package is an excellent

	

NiCad batteries that require 16 hours for a fall charge-
transfer mechanism which PrOVides a simple,

	

The J16 will operate nominally four hours continuously
acc u rate meth od If a r ad j ustme n I of mon ito r

	

on a charge. For continuous ~operatlan an ac power
screen color temperature . The primary colors

	

supply is recommended .
are measured and adjusted to produce while

	

Opt. 0 and Opt. 04 -AC aa I y ape rat i a n, no i ntema Icolor temperature balance .

	

batteries .
The J16-TV with optional J6503 or J6523

measures monitor screen brightness on both
color and black and white monitors- Other
applications include measurement of studio
lighting, camera lighting, and illumination of
work areas,

	

~i
The 16-TV package i n C I U d es : J 16 Battery-

Operated Photometer, J6502-A Irradiance
Probe, light occluder, probe extension cable,
and battery charger . See Application Note
5BA-2926-1 for additional information-

J6504
J6505

J6511 (shown)

	

16512-A

LED AdaPter with extra LED Holders (included
with J6505) 014-0047-00

CHARACTERISTICS

0 0

JIG MAINFRAME
Dhplay-3 1/2 dIgit LED reado u I a n d th ree L EDs
automatically indicating corred units for probe in use,

Metric version readout is also available (Option 02) .
SUbility - s 2% per year .
Linswity- :5 2% over en I

I
re ra n g e (enab I es si a g le

point calibration) .
IfifWation Time - ~100 ms .
Ciliffiffiflaff - E I ectr Ica I ca Ii b rali o n of the 116
mai nf rame is pertormed w i th a cal i b rated vo I ta g e s ource
or DVM traceable to NBS . Calibrated probes can be used
with any JI6 without additional calibration .

J16 used to measure Pulsedlight source. Refer
to Application Note, 58.4-2702-1,

To o rde r, ca I I your I oca I Te ktro nix S a I es 0 Hi ce, ar ca I I Tek's N a fio n a I Ma rket I ng CeMe r .
Tall free : 1-800-426-2200, Ext . 99 .



Iffaillance

	

Luminaace

	

Uncorrected

	

RedLED

	

GreenNeflow LED

J6502-AJJ#512-A'z I

	

J6503

	

I

	

J6523
0.001 to 1999

	

0.001 to 1999

	

0. 1 to 199,9013

	

0A to 19,M

	

Relative

	

0-001 to 1999

	

0,001 to 1999

A00cation Illuminance
Probe

	

J6511
R

Spectral
Response

A,~r.spTance
Angie
Stabilityand
Repealibility
Lineari

DIGITU PHOTOMETER11MDIOMETEP I&

PROBECHARACTERISTICS

J5604 J6506 1 J6501

footcandles"

	

I

	

microwatwcm-

	

I

	

footiamberts"

	

foutlamberts'

	

res

	

nN

	

footcandies It

	

foolcandlus t

Metric

	

0.01 to 1090

	

0.0110 19,990

	

1 to 1 .999,000

	

1 to 199.900

	

Relative
(Opt. 02) Iurimeiris/o (lux) * '

	

milliwatwitt"'

	

cairidOaslm l (pits)"

	

I

	

candelaSlml (nits"

	

response only
Accuracy

	

Within 5% cif NBS

	

same as J651 1 .

	

Withim 5% of INSS standard and ± 1 digit in

	

Probe-to-probe
(induding J161

	

"i- dardsand +1

	

except calibrated

	

last place . Calilarated with a 31 00'k

	

accuracy ± 5%
digit in last place .

	

with a 762 nm ti Ile r

	

tungsten light source

	

with tungsten
Calibrated with a

	

light source
31001 turigsten
light source.

CIE pholopic curve

	

Flat within 17%"
from 600 to 950 i'm1

	

460-500 is ± 8%
Cosine

	

50%~.ens1i'.'J~
' Icurri~uh!d (150 .	at4B- nft axis

With in 2% per year

Within 2% over ervillre range enabling single point calibration

An additiona I decade Of SensitivitY i-~ included and is usable if th eJ16 is ca refu lly zeroed and wedat a relatively stable temperatu re.
0- O(X)WI to 199.9 candelas ahen used with 014-0047-00 IYDadapter or af 3.8 inch es source-tv sensor spacing. Luminow in tensity reading$ ofhigher
in tensity ligh t sources may be easily made at correspo ndin;,Kly~greater distances using the formula : Footcandip-i x d' = candelas where d is th e distance ftom
the source to the sensor in feet. (For metric readings, use jUX X 2 = candelas where d is distancefrom th e so urce to the sensor in meters . ) Request116
Applicatiax Note 15SA-2704- 1 forfu rther informati on.

.7 US/MetricConversions

	

Ustometric

	

Metric to US
Illuminancu

	

tc x 10-764 = lux

	

lux x 0-0929

	

Ic
Luminance

	

I fl x 3426 - nOs I nits x 02919

	

fl

NOTE -, CIE 5tands forInternational Commission an illumination

Measurements in the 450 to .9.50 mm. range
can now be made to within a ±1% uncertainty
traceable to AIIST, formerly NBS. Using the
new standa rid th eJ6502 andJ6712 were w
longer flat acros~ the range, see the Spectral
Characteristics Chart. The "A' version ofthose
probes were developed to provide a flat
response when measured with the new
standard.
For those who need new probes that match the
characteristics of the mtinalJ6502116512
probes, ordo.-rj6.502Aorj6512A with OPtion 10.
IT 1.5 NOTPOSSIBL.E TO UPGRADE AN
OR.IGINAL16502 ORJ6512 TO AN A`
MODEL BECAUSA THEY USEA DIFFERENT
DETECTOR AND GLASS

8 1

APPLICATION NOTES

CIE Photopic curve

	

UV enhanced silicon
spectral curve

(250 to 120U nm)

TG arder, ca I I your loca I Tektro nix Sa Ies OffI ce, or ca I I Tek's NationaI Marketing Center.
Toll free: 1-800-426-2200 . Ext. 99.

~O~ic sensi~ivity M 48%' off axis

	

50%sensitivity
r

	

I

	

at 48~ Of axi~;

TYPICAL PROBE SPECTRAL CHARACTERISTICS

Title

	

Literature #

Pliotometry/Radionnutfy primer, and standardizing CRT measurements

	

SO-W-5750

Lu im inous Inte nsity and visi ble LED measurements wfrelktronix J16 Phatufnete r

	

58-A-2635

Measuring pulsed light sources with the J16 and an oscilloscope

	

58-A-2702-1

Radiant intensity and Infrared emitting diode measurements;

	

58-A-2704 -1

Television station applications for the J1 6 Photometef

	

58-AX-2764-1

Practical lighting measurements with the Tekironix J16

	

58-A-291 2

TV picture moflitof color temperature adjustment using the Tektronix J1 6

	

58-A-2926-1

Photographic exposure measurements with the Tek1ronix J16

	

58-AX-3060-1

Measuring the lumiflarice of small areas of light. with the J16 and J5523

	

58-AX-3252

Optical communications measurements

	

56-AX-3602

NOTES: C. ~.E slanch; for 1he irlieynationa~ Commul4fon on Womina"A,
Dashed fines around a curve frrdocaro theapproximate range of the cu".

0.01 to 19 .9w

	

0.01 to 19,990
lumnens/m, (lux)"I

	

Jurrinensim' (tux)-t
Same as J65D1 .

	

Mthir: ~% of NBS
except calibrated with

	

standards and + 1
a 656 nm filter

	

digit in last place .
Calibrated with a
31001 to ng sten
ligbt source

CIE phatopic CU

	

CIE photopic come
from 600 to 71 a nrn I

Wave length-Nanometers
% ~;ii curve heights adjusted to 100% for clarity)

PHYSICAL CHARACTERISTICS
(With Probe and Battery Pack installed)
Dimensions

	

mm In,
width

	

10 . +6
Heiaht

	

60 2.4
Depth

	

203 8.0
Weight

	

kp Ill
Nat

	

1 .5 3.3
Domestic Shipping .-

	

23

	

5.0
Export-packed

	

4.5 10-0

379
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J651 1
Illuminance Probe
" Highway Illumination
" Luminaries and Lamps
" Workstation Illumination
" Studio Lighting
" Office Lighting
" Lighting Equipment

J6502-A/J6512-A
Irradiance Probes
* Laser Research
0 Display Color Balancing
m Radiant Efficiency
* Infrared LED Tasting

J6503
80 Luminance Probe
" TV and Compliter Display
Screens

" Work Surface Illumination
" Signal Illumination
-P Projection Screens

J6523
10 Luminance Probe
" Roadway Lighting
" TV and Computer Display
Screens

" Photographic E4uipment
Testing

" Glare and Contrast
Measurement

J6505
Red LED Probe

Output of Red LEDs
(600-710 nm)

J6501
Illuminance Probe
a For Yellow and Green LEDs

380

J6511 ILLUMINANCE PROBE

	

J6523 VLUMINANCE PROBEThe J6511 is an illuminance probe with readout in

	

The J6523 will measure the luminance in loctiambertsfoolcand les [ lunianS/M 2 (lux) for the J6511 Option 02] . A

	

(candelas/ml with Option 02) of a spot as small as 0,32mu I 1i -a leme nt g lass f i Ite r an d siI
I
co n phuto-d i ode ens u re

	

inch in diameter. By using commercially available 55-mma close match to the CIE pholopic curve (color corrected) .

	

stacka b le c lo se- u p I a ri se~, areas as s rna I I as 0M5 i n chThe silicon-sensor recovefy time is virtually instanta-

	

(+10 d i o p te rs) can be rn easu f ed . Th ese 55-mm lenses areneous~ low-light levels can be measured immediately

	

physically similar to threaded 55 mm photography stores-after exposure to bright sun] ight

	

(See App I [cat i o n Note 58-AX - 325 2 .)The a n g u I ar res po nse i s acc u rate ly cosi ne cor recled

	

The 1 degree angle represents 0 .21 inch per foot ofsimulating an Ideal 180~ field-of-view detector. The low-

	

distan ce from the p robe to the sou rce . Th us at 10 f eet, theprofile probe has a leveling indicator to ensure accurate

	

J6523 measures a 21 inch diameter spot.
measurements where a significant proportion of the

	

The probe includes an optical sighting system with aillumination comes from sources at low angles to the

	

9 degree viewing field . The focusing range is 18 inches to
horizon .

	

infinity, closer with 55-mm close-up lenses . The spectralA 25-foot cab le betwee n the pro be (J651 1 ) a nd J16

	

response is closely matched to the CIE pholopic curve
allows the user to be out of the field of view while making

	

(color-corrected) for accurately measuring al I commonlymeasurements .

	

used light sources . The J6523 may be attached to the J16
or used with an oplional probe extension cable, A
standard 1/4 inch x 20 threaded socket allows it to be

J6502-A/J6512-A IFIRADIANCE

	

used on a tripod or an optical bench~
PROBE

The J6502-kJ651 2-A measu re i r rad i ance i n m licf0-
waRS/CM 2 (milliwatts/m2 ) with Option 02) . The spectral
response is flat from 450 to 950 nanometers . The
response is typically down 50% at 400 and 1030 nm .

Ail optional filter holder is available for the J6502-A to
mount standard 1 inch diameter customer supplied filters
of up to 3/8 i nch th [ckness . Wh

a
re h i g h

I
We n s ty so u rces

are u sed ( Over 1990 AWaUS/CM2 ), neu tral d a ns
I
ty ti Ite is

can be used to extend the rangeof the,116 . (An ND 1
filter has 10% transmission, and ND 2 has I%, etc) .
These filters may be held with an optional filter holder .

Where the 1 sq cm sensor is not completely filled by
the so u rce, fo r examp I a wi th a I aser beam, th a read i n
o b [a i tied rep resen is m i c r owals i nstead of la watts/cmj Of
milliwatts x I (~-' instead

	

of jjlijIiWattVM2 (Option 02) .
Small variations in sensor uniformity may add ±5%
uncerta i nty to th i s measu rerrie nt-

1 he J6512-A has a low-proffle defector head and six-
foot cable-

Note : The J6502-A/J6512-A are calibrated for a flat
response using the latest NBS standards. If you requite
probes that are compatible with the original J65OZ/
J6512, then order Option 10 on J6502-A or J6512-A .

J6503 80 LUMINANCE PROBE
The J6503 rneas u res I um i nance i n f oot- larn bef is

(can delas/m~ (n i 0 w i th 0 p 1i of 102) where I i g ht scattered
o r am[led b y a su rface inu st be measu red . The. p robe j s
pointed at the enlitfing surface-

The probe's response is closely matched to the CIE
photopic curve, ensuring accurate results even when
measuring spectrally different light soufm .

The acceptance angle is approximately 8 degrees,
which is determined by internal field stop aperatures-
Providing that the 8 degrees field is uniformly filled, the
probe can be held at any distance from the source . At 21
inches from the front of the probe, the field of view is
approximately three iriches in diame(er- The footlambert
or candelas/V (n it) (0 pt 1 o n 02) 1 nd i cato r autbmatica I ly
lights when the J6503 is connected-

J6505 PROBE FOR RED LEDs
Note - For yel I ow or g reen L EDs u se the J6501 pro be,

tor i nfrared LEDs use t he J6502-A probe-
The J6505 m5Kures illurrinance in foot candles

(I u mens/m l (I ux) w Ith 0 pli o n 02), wh ich can eas i I y be
converted into luminous Intensity in candelas . (See
Application Notes 58-A-2635 and 58-A-2704-1 .)
An adapter supplied with the probe provides a

controlled spacing between the sensor and (be LED under
test The adapte r exc I u des am bi a nt 11 g ht, an d has I nfernal
baffles to prevent stray reflections during the measure-
ment Three inserts are suppl led with the adapter to fit
common sizes of LEDs (0 .080 inch, 0 .125 inch, and
0 . 200 i nc h d i ameter) . Th ese 1nserts afe made of soft
p lastic that can be eas i ly mod i f ied by the u ser.
W [th the adaple r i n p lace, a read i ng of 1 fo olca nd I a of

the J 16 represents 100 n1i I I candelas of I umi nous
i nten si ty . With a metri c vers [o n of the J 1 6/J 6505 (0 pt i o n
02), 11U [In a(,/FT)2 ia p resents 10 m i I I icande I as.

I n the J6505, t he s i I ico n pholod iode-ti I le r comb i nati on
provides an excellent match to the photopic curve in the
reg 1 o n 600 nm to 710 n in . Thi s cl ose match requ i res
compromising In the 380 to 600 nm region, making this
probe unsuitable. for general illu rniriance measurements.
For LED measu rements i n the yel I ow or green regions,
the LED adapter must be used with the J6501 . and the
same conversion factor for luminous intensity applies .

J6501 ILLUMINANCE PROBE
Where cos i n a c o rrecti o n i s a n n accessary , th a standard

J6701 probe is available with the same pholopic
correction and units as the J651 1 . The JW1 can be
used to measure green and yellow LEDs,

To order. call your local Tektronix Sales Office, or call Tek's National Marketing Center .
Toll free : 1-800-426-2200, Ext. 99 .
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OPTION 07
Option 07 adds a 25-pin connector on the J -16's top

-This connector prGVides parallel 71 logic and BCD
outputs, a " h o Id' i np ut I i ne (TTIL), an d a I i near ana Iog
signal output 0 to - 2 V or 0 to - 6 V (depending upon
the pro be used), f or a f u I I- scale read o ut . T he a nal og
ban dwi dth is ap p r ox i matel y 0 - 8 H?. - A cab I e-P.nd
connector and cover have been added to the amssories
complement .

DIGITAL PHOTOMETERIRADIOMETERM

1,fpical Apphcation,'.

RP-1 IL 111;
"

C

J6501

I,

	

11~~'915

	

With
LED LED LED

Adop~er Adaprei Adapt~~

'RoWiv~ On-y~

To order, call your local Tektronix Sales Off ice, or call Tek's National Marketing Center .
Toll free : 1-BOU-425-2200, Ext . 99 .
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Hou5ing_t Probi~

Probe
Body Style

1650-1 1

	

1 J65'2-Al

	

I J6532-A

J6504
Uncorrected Probe
-P PhotoresistlPholo-
Processing Light Sources
Comparison of Ult Light
Sources

Option 07
BCD/Analog Output

J16 withAnalog 13CD Output
(Option 07)

J6504 UV UNCORRECTED PROBE

	

ORDERING INFORMATION
This probe is designed for applications where only

relative measurements need be made . The J6504 has the

	

J16 Photom ote r/Rad io mete r Battery Version,

	

PROBE OPTIONS
with 115 Vac, 50 to 400 Hz

	

$1,390

	

Opl, 02- Metric pro b es re quired for rnwicwidest spectral range, and is the most sensitive probe .

	

Includes Battery charger (119-0375-02) ;

	

readout J16G (Opt- 02) except J6504.

	

NC
Use is made of a UV-enharlced silicon sensor and a UV-

	

shoulder' strap (346-0104-00) . battery pack

	

Opt. 10- (Only for the J6502A and J6512A Probes)
trari itt i n q w i ndow rather than spectra I -cor rect i o n

	

(a16-0539-0 1) . instru ot
I
on manual

	

calibrated to match the original curves for the
filters .

	

(070-1879-00)-. or with Opt, 02 instruction

	

J6502 and J6512 . (See page 379.)
No ufiits are i nd icated on the th Fee fro nt paneI

	

manual (070-1880-00) .

	

OPTI0NkL ACEESSO I'll ES
ind icato rs when usi n g th e J6504, s I rice i t pfov

I
des

	

JI6-TV P hotomete r/A ad I ometer Package If or TV

	

42-Inch

	

Probe Extender Cab Is - C on nectsCoin r M a n itar Sat. U p

	

$2.120
re I alive. readIngs onI y. Because of th 1 s, th e standard

	

Incl udes~ Samo as J16 plus J6502A Irradiann

	

J1 6 to pro he . Drder 01 2-D41 4-02

	

$120

J6504 will work with either standaird or rnetric (Option 2)

	

probe. light occi ud 0r (016-0305-00) ; 42
1
no h

	

Light Ocel uder - For TV cola r CRT to lancing .
probe extenoa C&C (012-0414-02) .

	

0rder 016-0305-00

	

$32
J16s . No Option is required for the J6504 .

	

Filter Holder*'- Mounts 1 in. diameter Filters,
An optional filter holder may be used to mount

	

Jlfi OPTIONS

	

of up to 3/8 in . thic kness, to pro bes (exueof
Opt. 01 - Battery versim with 230 Vac, 60 to

	

J651 1, J651 2. J6523) . Ordor 016-0527-00

	

$31standard 1 inch diameter filters on standard-conf iguration

	

400 Hz charger (119-0375-03) .

	

NC

	

LFO Adapter - With 2 LED holders (indured
p robes . U I tra v i o I et, A s ib le, o r near i ritrared f i Iters can be

	

apt.

	

0211 - Metric readout

	

NC

	

with J65 05) . 0 rder 014-004 7- 00

	

$95
used to se lect the wave I engt h of th e i nterest and excl ude

	

Opt, 03 - I15Vac an ly operation, 50 to 400 Hz

	

NC

	

Tvilipod - 0rdet U1 6-0253-00

	

$160
ambient light .

	

Opl. 04 -230Vac anly operation, 50 to 400 Hz

	

NC

	

1,onger IeWh extender cables are
Opt- D7 - BCD/Analog output

	

*$log

	

availableas a modified Product by
*1 Opt. 02 must also he orderedforprobes.

	

contactingvour local Tektronix Sales

PROBES

	

Office .

Actual plotted spectral curve is included with

	

Filters aVailabl9frOM Vendors SUCh a&
each probe.

	

ORIEL (203) 377-7877 or CORION
J6501 Illuminance Probe

	

$630

	

CORP. (508) 429-5065 and ofher&
J6502-A Irradiance Probe
J6583 81 L umi nous Pf obe

	

$6,3111

	

POWER SUPPLIES
J6W Uncorrected Probe

	

$54

	

Power so pplies can be quickly changed by
J6511151-K) Probe, Includes Roo LED Adapter

	

removing four co me r 5f rows
an t he rear

and ~ LED holders

	

$550

	

panel and sliding the power supply or battery
J651 I I Ilummance Pro be, Cosine cofrected

	

pack out~
(with 25-ft cable)

	

$650

	

AC Power Sa pply - AI lows J16 to be used
J6512-A Irradiance Probe (with 6-ft cable)

	

.1

	

without batteries . 115 Vac, 50 to 400 Hz
J6523 11 Luminance Probe

	

$1,790

	

(hicluded with Opt, 03) Order 119-0404-00

	

$275
230 Vac, 50 to 400 Hz (I ric I uded with 0pL 04)
Order 119-0404-01

	

$255
Spare Battery Pack - Order 016-0539-01

	

$200

*1 Contact your
local

sales representative .
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411TAKI I LASERDIODEMODULES
LASERDIODE DRIVERSICONTROLLERS

LDM 1301

LDM 1551

LDM 1301 PR
Laser Diode Modules

LDC 600
Laser Driver/Controller

TYPICAL APPLICATIONS
" Test and Measurement
" military
" Sensors
" Video
" Communications

LDNSeries

ORDERING INFORMATION
Tek,Tronix, Inc .
Electro-Optic Products Group
P.O . Box 50D M/S13-033
Beaverton. Oregon 97077
1-800-835-0413, Ext. 100
(503) 627-4220
FAX. 503-627-4651

LASER DIODE COMPONENTS
Tektronix is building a family of electro-optic standard

components for the following applications : optical fiber
communications, test and measurement, wavelength
multiplexing, low- loss video links, R&D, arid military
systems-

LOM 1301
Our standard product LDM 1301 is a general-purpose,

high-performance laser diode module that is a direct
plug-in replacement far the 14-pin, dual-in-Ilne,
industry-slandafd package . This laser is Ideally suited for
either digital or analog applications, and features high-
output 1300 nm single-mode emission through either a
f

I
ber p igta I ` or an optica I con necto r . The pac kage

includes a pholodiode [of monitoring back-faoet

emission and a precision thermistar to monitor and
control package temperature . It can be puchased with or
without a thermal electric cooler

LOM 1551
The LDIVI 1551 is one of our latest applications to the

family of electro-opliG products- It features high-output
emission . exceptional stability, hefrnellic packaging and a
wide operating temperature range .

The LDM 1551 is a pin-compatible.,
I
ndUstry-standard,

1 4-p i n D I P package- The exten ded o perat
I
n g te rn pe ralu re

ran ge ma k es It poss i b I c to o p erate the lase. r ave r 11 0 0C
ten1pe ratu re excu rs i on . It a I s o featu res h

I
g h - out p u I

emission coupled into a low-bend loss, single-mude
fiber . Tektronix' proprietary lensing and alignment
process guarantees a continuous fiber output power of
1 rnW minimum and exceptional operating stability.

LDM 1301PR
This defte is ideal for a wide variety of performance

and environmental applications, including test and
measurement instruments, fiber gyroscopes, R&D,
military systems, and optical sensors .

The LDM 1301 PR is a pin-compatible, industry
standard, I 4-pin DIP package . It offers a true extended
operating temperature range that makes it possibl-e to
ape rate th e lase r ove r an u n p recedent8d I I 0 0C
temperature excursion .

The proprietary lensing and alignment process
guarantees a continuous fiber output power of 1 mW
minimum, with an extinction ratio of 200 :1 .

In addition, packages are hermetically sealed in an
Inert envi ronment contain

I
ng neither epoxies nor organic

compounds. This assures a reliable, highly stable
operating lifetime-

LDC 600
A rn croelectronics component capable of driving and

controlling laser diodes at 600 MB/s .
Applications for Tektronix' LDC 600 Laser Driver/

Controller include -. digital fiber optic communications,
digital video, local area networks (LANs), optical signal
generation, and optical source testing . In addition, it can
he used as a stable dc light controller .

When used 1 n a subsystem and coupled to a
cornpati ble laser diode such as Tektronix' LDIVI 1301, the
LDC 600 controls and maintains preset Optical power
while providing a current source for regulating a thermo-
electric heater/cooler.

The LDC 600 laser driver/controller also features the
standard interface for electrical circuits (50 ohm
differential ECL inputs) required for easy incorporation
into system designs . as well as slow start/stop circuitry
that guards laser systems from damage that might
otherwise be caused when power is suddenly turned an
or off,

I-F)c 600



Whether your needs involve signal acquisition,

	

Talk manufactures the world's largest and most
measu Temeat d oc ume ri tat ~ oil, a r s

I
rn p I y physi rn I

	

respected 11 ae of p robe s.

	

The Tek I
I
ne

I
nc I u de s pass

I
ve

conven
I
en ce, Tektron Ix Access or

I
es w

I
I I co rn p I ete yo u r

	

voltage probes, active probes, optical to electrical
measurement system and expand its utility arib perform-

	

converters, current probes, high voltage probes, and
ance-

	

speciality probes - complemented by a wide assortment
Tektronix Accessories are indispensable tools

	

of probe accessories . You can select the probe, probe tip
designed to maximize the performance of your Tektronix

	

size, mounting adapter and attenuator that best tits your
test and measurement instruments . Talk Accessories are

	

needs .
engineered, assembled and tested to provide the best

	

Documentation of test results are critical if one is to
performance link possible between those intruments and

	

stay ahead in today's competitive world- Talk has a
the device under test .

	

complete line of instrument hardcopy products and film
The accuracy and reliability of your results depends on

	

based ca ni eras that w
I
I I anabi a yo u to co rnmun i cate yo u r

th a q ua I
I
ty of t he

I
i is tru in a nts you use-

	

Howevec, n a test

	

test results with clarity and credibility .
or measureme nt devi ce w

I
I I b e rn ore p rec i se tha n th

a
data

	

The SCOPE-MOBILE carls and workstations help free
you feed into it, or the (Treltiod you use for gather

I
ng data .

	

up your valuable work space and make sharing and
Tek Accessories insure that the data you acquire is

	

raov
I
n g eq u

I
p Far ant easy wh i le ge th ng you c I osef to the

accurate and reliable .

	

device under test .
You can depend on Talk for designed - [n equipment

	

Your Tek representative will be glad to help you match
compatibility and consistently high quality-

	

your needs to our products .

DX05 Monitor used with C1002 Videv
Camera, HC01 Video Copier and 2400 Series
Scope.

TESTAND MEASUREMENTACCESSORIES=

CHARACTERISTICS
CRT
CRT-9-inch diagonal, 900 deflection angle,
Resolution - ff~600 I

I
nes

Phosphor - P4 .

ELECTRICAL
Input Switchable InWdance - 10 kfV75 92 .
Output Inipedance - 75 Q .
Video Input fNTSQ - Composite 0- 5 V to 2 -0 V p -p,
Sync

Input
-Neg at i ve .

Power Requirenients -27W typical- Inpulvollage
120 V ac standard, 220 V ac, Option Al .
Line FiMmency -50 to 60 Hz.The DX05 is a nine-inch diagonal, desktop, black and

white display video monitor. It is suitable for general
purpose video applications requiring the NTSC format .

	

ENVIRONMENTAL
The low cost of the DX05 makes it an easily affordable

	

Operating Temperature Range -20-C to 50 - C .

accessory . Its small size (8 .3 x 9 .5 in .) makes It
as pec

I
a I ly su itab [a to r app I i cat i ous w

I
th I

I
ITI i ted space .

	

PHYSICAL CHARACTERISTICS
The loop-through video connection means it can be

	

Dimensions

	

11111711

	

In .
used in SaFiOS with other video devices such as the

	

Width

	

220

	

8-3
HC61/HC02 Video Cap lers of the C1002 CCO Video

	

Height

	

240

	

9 .5Camera .
Depth

	

246 9 .75
weigm kg lb
Net

	

5.9

	

13 .0

To order, call your local Tektronix Sales Office, or call Tok's National Marketing Center,
Toll free : 1-800-426-2200, Ext . 99 .

Contents
Documentation Devices
HC100 Plotter . . . . . . . . . . . . . . . . . . . . . . - 384
HC200 Printer . . . . . . . . . . . . . . . . . . . . . . . . 385
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Differential Probes . . . . . . . . . . . . . . . . . . 418
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Viewing Accessories ----------------- 442
Power Accessories for Poqable
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DX05 Video Monitor

TYPICAL APPLICATIONS
" Closed-Cirevit Television
"Display for CCD Video
Camera (C1901)

"Display for Digital Camera
System (DCS)

ORDERING INFORMATION
DX05 Video Mon0or

	

$300
INTERKATIOKAL POWER PLUG

OPTIONS
0 pt. Al - Un ive rsal Fo ro 22 0 V,
50 HZ

	

NC

383



Mj FOUR COLOR PLOTTER

TYPICAL APPLICATION
Documentation from Digitally
Based Instrumentation for
Reports or Presentations

FEATURES
" Direct Plats from Many Tak
Digitally Based Instruments
Without ifising a Controller

" Interfaces wIStandard HC100
Centronics Parallel Interface
GPIR Interface

" Interfacas W/Opt 93
Centronics ParallelInterface
RS-232C Serial Interface

" Four Color Peas in Three
styles

" compact Size
" Handles A4 andUS Letter
size

" Makes Direct Plats in About
99 Seconds

COMPATIBILITY
GPIS - 2200 DSOs wl0pt 10 .
2430A (and above) DSVs,
7854, 7D20, 3361A wl0pt 01 .
468 W10pt 02, RTD 7101A,
3701A 371, 490 and 2750
Series Spectrum Analyzers
Centronics -2710 wl0pt 09,
3701A, 371, DCS01, DCS02
RS232C (HC100 wlOpt.03) -
2201111 wl0pt 12, 22201211
24130132 DSOs wl0pt 12,
7250

Ken the RS-232C board is
in the 11C100, the
Centronics interface is
inactive.

384

Drawinn Modes : Plotter 1HP-GL Emson H II

	

I

	

fifaximmftwing Sposit - 230 mmls (along penGraphlec commands sets), printer (Epson RX-80
compatible), self tests (HP-GL and standard planer) . The

	

axis)-
standard HC100 is shipped in the HP-GL made .

	

AlaximumHowlation -0 . 1 mm,
Plotter operation is supported by a subset of HP-GL

	

Amfiespow SpOO- 15 times/5-
(Hewlett-Packard Graphics Language) command

	

Number ofPan - 4 (changed automatical ly)-
compatibility on both the GPIB and parallel printer

	

Pon rypes - Fiber pens : aqueous ink or oll-based ink-interfaces, Tek Codes and Formats are also supported on

	

Ball-point pens : aqueous ink.the Gpla interface-
Because the HP-GL used in the HC100 is a subset of

	

PenCalm - Set of b lack, b I ue, red, a nd g reen .
the ful I HP-GL, there is no guarantee that other manufac-

	

Paper Sizes - I S 0 A4 : 29 7 m rn x 210 Tim . 135 :
turers'HP-GL software will result in a proper HP-GL plot

	

257mm x 182 mm- US letter size : 274 mm x 216 mm-
on the HC100- Oth ef modes i n the HC100 such as

	

Paper Fypos -0rd i nary paper ; 0 HJ fi Im .
Graphtec emulation and Epson printer mode gives it

	

Pan Noreinent Precision -Single Pen . 0 .3 mm .
higher compatibility .

	

Different Pens , 0 .5 mm-
Printer operation is Epson RX-80 compatible and is

	

PvnChange Provision -With i n 0-3 mm .supported bya full ASCII 96-character set . International
RELIABILITY
Pen Llfefimw _Aqueous fiber pen : - 200 m . Oil-based

ORDERING INFORMATION

	

IF i
bar

Pen : -- 400 m. Aqueous ba I I-po i n I pen ~ 400 m-
tIC168 Color Plotter

	

IT $895

	

INTERNAT113NAL POWER PLUG OPTIONS

	

RS-232C BOARO SPECS
I ncludes : I package of each pen set: F i be r

	

Opt. A1-A5 - Available, see page 488 for
t I pPnter based (0 16-0879-00) : Fiber tl p/ol I based

	

description

	

me

	

Asynchronous -
(10 15-087&00) ; Bal I poi nt (015-0877-00) ; 0pa ra-

	

Extra Pe a Ca rtridgo - 0rder 016-087"

	

.0

	

Bit Rate : 75 BPS to 19,200 BPS
tor's Manual (070-6441 -00), On a pe n cart ridge

	

Pens- Fou r co I ors (black, red . g ree n . blue)

	

Note

	

HC100 Opt . 03 is set at 9,600 baud, i .e ., for(016-0876-00) .

	

w each package :
(F i be r t! p, aque ous i n k), Otde r 015-079-0

	

ju $9,00

	

2201111
OPTIONS

	

~F i luu r ti p/o i I- based j n k), Orde r 0 16-0878-00

	

Tr $9.00

	

8uffa r -. U p to 2 kbytes (set ectab le)Opt. 01 -1M GPIB cable (012-MI-01)

	

+$95
OpL 02 -OB-25 M to Cefdronics M

	

+$45

	

(Ba I I point/aqueous i n k) . 0 rder 016-0877-00

	

lff$9.00
Pen s-black, with four pens

	

POWER REQUIREMENTSCable (012-1250-00)

	

(Fibe r tip, aqueous i nk) Orda r 01 6-CW9-00

	

12$9-00

	

Lim Voltage -Standard : 117 V ac ± 10% . Options(13 Dth 0 pt. 0 1 an d 02 may be a rdered ; the HC 100

	

(F i bo r tip, oil-base d i rik) 0 rd e r 016-0940-00

	

V$9.00allows u so of o ther cable for iN spec ific

	

(Ba I I- po i n t, aq u eo u s m k) Ofde r 0 15-0941 -00

	

17$9,00

	

A1 -A5 : 220 V/240 V ac.± 10%,
application .)

	

ntorlace Boa rd K its - Has a I I the pa rt5 nevc s5ary

	

Line Fmquency -49.5 Hz to 60 . 5 hz .Opt. 03 - De letes G P1 R VF 8 oa ra . and ad ds

	

Nc

	

IRS-232C I/F Board - includes D8-9 to OB-25

	

to i nsta I I th e board i n th a H C 100 . 1 t includes the

	

Power ComaWflon -30 W-interface board, mounting hardware, andAS-232 Cable (01Y-1298-00)

	

installation instructions .Fo r a 220V/24GV r 50 H z vars ion orde r one of

	

(GPIB interface Boafd Kit), Order 021-0457-00

	

$315

	

PHYSICAL SPECIFICATIONS -
tollowring opfion~ .

	

~R5-232C I fiterface Board Kit) . 0 rdeF 021 - 045 3-00 $34

	

OutsidE Dimenions- 16 .5" (41 .5 cm) wide, 3 .2"
Tr P rod uot ava i lab le within 24 hours th ro ugh To k

	

Cables: see accessories section on page 385

	

(8 . 1 c rn) h i g h, 10 . 8' (27 .2 cm)

	

deep -Direct . Call 1-800-426-2200

	

HC1 00 Tee h nical Manual, 0 rde r 118-6688-00

	

$7'0
'I Contort your ifAral ~Wllrs

	

See nint page for additional rables .

	

Weight 13-2 lb (15 Kg) .

character sets for 11 countries can be selected as well .
HC100 handles most of the printer functions to format
and print text, but it dm not support dot graphics,

Both graphics and text can be plotted in color . There
are three types of pens used : Fiber-tip pens with water-
based ink for paper, f iber-lip pens with oil-based ink for
overhead p roj ecti on f i I m, and bal I -po i rt pens wi th wale r-
based ink for paper,

	

Ball point pens produce a finer line
than a f [ bar pen.

	

AddIIIo nal o r rep lace me nt pe ns a re
available through Tektronix .

The HC100 pen caqridge holds four pens . The pens
can be different colors, ink types, or point styles . The pen

DIRECT WAVIEFORM PLOTTING

	

cartridge is easily changed allowing the user to quickly
The Tektronix HC100 Color Plotter is a low-cost, four-

	

change colors or pen types .
color plotter designed to make waveform plots directly

	

The HC100 cannot be used in a multi-controller
from a variety of Tektronix digitizing instruments without

	

environment . such as with a GPIB instrument and GPIB
req u 1 r 1 n g an extema I co ntro I I er (see I nStfUnfleDt

	

control I a r, u n less anachad to t he co n Ira I I at (PE P 301 or
Compati to i I ity Tabi a) . The HG100 connects d i rectly to a

	

~quivalent) via Centronics interface .

	

If the HC100 is used
compatible instrument. Under prograrn control from the

	

in a multi -controller environment on the same GPIB bus,
attached instrument's front-panel or keyboard, the HC100

	

handshaking errors will occur .
provides plots of digitally stored wavelorms and printouts
of i 9strument setu p i nformati on .

	

CHARACTERISTICS

FUNCTIONS

	

Effectirv DmWny Size -267 mm (X-axi s) x 192 mm
~ T - aXIS) .

To order, call your local Tektronix Sales Off lee, or call Tak's National Marketing Center.
Tall Iree : 1-800-426-2200 . Fit . 99 .



The HC200 TEKPIRINTER is an ideal low-cost 9-pin
dot matrix printer for the lab as well as the office. It
hand les vi rtual I y an y pr i nt stoc kwhether conI i nuous Iorm
paper, o r si ng le sheets of I ette rh ead. I t w

I
I I g i ve years of

reliable service with Only a M11111TILIM of maintenance-

Print SpeedandCharacter
matrix -
High Speed Draft : 232 CPS0 12
CPI,186CPS 010/17 CPI .
Utility . 155 CPS0 10/12/17A CPI
Near

Letter
Quality : 40 CPS 9 10/ 12/

171 CPI.
Characters Per Line -

CPI

	

Max- characters,/line

character Sets -U . S - ,

To orde r, ca I I your I oca I Te ktro n ix Sa Ies Office, a r ca I I Tek's N atio na I Ma riket ing Ce rite r.
To II fre 9:

	

1-800-426-2200, Ext. 99 ~

DOTMATRIX PRINTEI EM

VERSATILE ANDAFFORDABLE

The HC200 is a high quality 9-pin printerthat has a lot

of Ieatu res not usualIy taund
I
a corn pa ralb IV pf 1ced

competitive printers :

232 cps in draft mode

* 40 cps in near I etter quaI ity mode

* compact size

* Rear or bottom paper feed
Pin-feed platen for reliable paper handling

" Front panel controls with LED indicators

	

Internat
I
ona I STID character set, an d 81ock 5rapIn

I
cs

	

TYPICAL APPLICATIONS
" Centronics or optional (Opt . 03) RS-232C interfaces

	

chafacter set -

	

@Instrumentation
" Printer/scope setup instructions in manual

	

PAPER HANDLING

	

Documentation
INSTRUMENT COMPATIBILITY

	

Paper Input -CuI Sheet : 7.2 " to S . 5' (18.3 cm to

	

@General Purpose Printer for
Using the Epson FX emulation the HC200 TEKPRIN-

	

21 .6 cm). Pin Feed
'
Continuous 9.5' to 10 .5'

	

theLab, Office, or Home
TER wi [I work with TEK products that support that

	

(24.1 orn to 26 .7 cm) -
	BENEFITSstandard .

	

Here is a partial listing (check your instru-

	

Number of Copies -Original plus 3. Original plus 1 .

	

-Ready to Usement's manual for Epson FX compatibility as well as

	

Thickness - 0.014" (0 .35 mm) maxi mum

	

#Works with Epson FXwh Ic h 1 riterface to use .) : 2201/2 211, 22M Sef 1 es IDSO's

	

PawPath - Rear or bottom,

	

Compatible Instrumentswi th RS-232C Opt, 12, 2710 0pt - 09, 571 . 12 30 0pt
-
02

	

Paper Weight - 16 lb. t o 20 lb .

	

*Setup Documentation an Tek11200, 11400, PEP 30 1, DSA 600, an d 11800 Ser i es,
2630, 2510, and PTS 101 .

	

Interlaces- Paralle I (STD)
-
Centronics standard .

	

Instruments
The operator's manua I has corn p I ete setup i nstfuct i ans

	

Serial interface - RS-232C (19,200 BPS max w/ DB-25

	

HasAccessmy"Starter
for the most common TEK instruments . Thiswillsave

	

(Opt . 03) female connector.

	

Package-
time gett ing the printer on line .

	

Reliability- MT8F. 4,000 hours. MTTR : 15 minutes .

	

Quality Copies
Fast OutputThe TEKPRINTER will work with any computer,

	

PrintheadLife - 200 Mi I I i on ch aracte rs .

	

Compact Sizeco ntro I I er, or i nstrument that has Epson FX crimpat i ble

	

Nols# - 57 dBa .software or Ii rmware. It i s suggested that the pr
I
nter be

	

FEATUREStested with the instrument to assure proper operation-

	

POWERREQUIREMENTS -	EpsonFXEmulation
INTERFACES

	

Input Power -Voltage, 120 V ac ±10% (US Model) .

	

232cps @ lZcpi in High
The HC200 comes standard with a Centroni

	

220 240 V ac il 0% (Al -M).

	

Speed Draft
cs

	

Frequency: 50/60 Hz ±2%interface . Opt . 03 will add an RS-232C interface board to

	

a40cps in Near Letter Quality
the pr i riter . The Cantro nics port is disalb led wh en th e

	

Power ConsvfiWtion -0perat i ng . 40 VA, I dIi ng:

	

Mode
IRS-232 C 1 nterface board 1 s 1 nsta I led ~

	

15 VA.

	

aDual Paper Paths
Tak has acorn pi ote se lect io ri at j interface cabl es that

	

PHYSICAL SPECIFICATIONS -

	

aCentronics or Optional
wi I I allow the printer to be used with most instruments

	

Outside dimensions - 13,2" wide, 10 .8' deep,

	

RS-232C Interface
an d PCs- They are I i sted i n the HC1OO/HC200 Accessory

	

3.2" high-

	

aAdiustable Stand
Section on this page.

	

Weight - 9.9 1 b - (4-6 kg) .

10 80
12 96
17.1 137

HC200 9-Pin Dot Matrix Printer with 2011 Scope.

READY TO USE WITH THE"STARTER PACKAGE'
In order to start using the HC200 immediately an

	

ORDERING INFORMATION
exclusive 'ACCESSORY STARTER PACKAGE" is

	

HE200 Printer

	

'"

	

.1

	

RS~232C interface board, mounting hardware.
included

	

It contains a -ckane of form naner a ribbon

	

lncludm I ribbon cartridge : starterpack of paper,

	

and instruction sheet. Order (119-3806-00)
0 arators man-1 1n7n_79QP_nn

	

-
cartridge, a universal printer stand, and a operator's

	

F

	

:p

	

ersan

	

HC1 OOIHC200 ACCESSORIES
manual that includes setup information .

	

(118-8504-00) .

	

CENTRONICS CABLES -
OPTIONS

	

36-Pin male to male centronics, 9 toot .
The pr I nte( stand adjusts to th ree J1 fferent angles for

	

OpL02 - GentfiDMCG Cable 35 , pin male to

	

Order 012-1284-00 .

	

$75
ease of v i ewifig and pr i nle r use .

	

I t at Iows the paper to be

	

1)13~25 male . 9 foot (012-1250-00) .

	

DB-25 male to 36-pin male centronics, 9 foot,
stored under the printer and fed through the printer's

	

Opt, 03 -Adds RS-232C interface board .

	

0rder 012-1250-00 .
Opt 04 - Centro n i cs cab I a 36-pin male to male

	

RS-232C Cables-bottom paper path . The stand's skid resistant feet

	

(012.1284-00) 9 foot-

	

DS-25 female to DB-25 maltreduces pr 1 nter na1 se and prevents marf1 ng the wo rk

	

Nole- Both Options 02 an d 04 can b 0 orde red

	

RS-232C~ 9 foot, Order (012-1285-00) .

	

$40
surface .

	

together .

	

DS-9 female to DB-25 rrale RS232C, 9 foot.
INTERNATIONAL POWER PLUGS

	

Order (012 -1298-00) .

	

$35
PRINT CHARACTERISTICS

	

0pt- Al -A5 - See page 488 for descri ptions .

	

INC

	

GPiB Cables- I mele r, dou ble shit Id, low EM 1,
hint Nothatf- Impact, Dot Mat rix .

	

Order 012-0991 -0 1 .

	

$140
NC200 ACCESSORIES

	

2meter. double shield, I ow EM1,Prinfillead -9- pi n (_ 34 mm 6i amote r)

	

Self-inking black ribbon fartridges (3 million

	

Ordar 012-0991 -00-

	

$150Print Dirmation - BId i rectional, short line seeking .

	

characters nomi naI I if e) . si x cartirl dge & pe r box .

	

Carrying Case - Sott sided carryiq case (not for
Unid1rectInnal printing selectable .

	

Order (116-6502-00),

	

W

	

$60

	

sh i pp i ng) . Order U1 6-0707-00 .
Graphics Resolution -60 x 72 dpi minimum 240 x 72

	

UnIvarsa I p ri rite r sta n d, Orde r (118-8504-00) .

	

$15

	

It Product available within 24 hours through Tek Direct .
dipi maximum .

	

RS232C interface Boafd Kit, includes the

	

Call 1-20-426-2200 .
*' Contact your local w1n repremntafivo .
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VIDEO COPIERS

TYPICAL APPLICATIONS
" With Digitizing Camera
Systems, Logic Analyzers
(except 1240 Series).

" Personal Computers (CGA
Mode Only). TVCameras.
Medical Imaging Systems.

" Ultra-sound Systems
" Manual Production
" 7250 Digitizer or Products
with Composite Video
output$.

FEATURES
" Prints in Less Than 21
Seconds

" NTSC Resolution 640 x 476
Dols

" 64 Levels ofGray
" Supports PAL, SECAM,
or NTSC

" Centronics (Text Only)
or RG8-TTL

PHYSICAL CHARACTERISTICS
0002 Video camera, DX05 monitor, HCOJ video cDpier documenting a 2400 Serics

	

H001

	

HG02
DSO's display.

	

Dimensions

	

mm

	

In.

	

mm

	

In .

CHARACTERISTICS

	

Width 210 9.3 368 14 .9

ORDERING INFORMATION

	

Height

	

112

	

4 .4

	

119

	

4.7
INPUT SIGNALS

	

Depth

	

358

	

141

	

337

	

131
Each copier includes a roll of

	

NTSCIPALMECAM' Conposite Video - 1 V p-p .

	

Weight -	kg

	

III

	

ka

	

lb
thermal paper, 75 0 cable,

	

~5 Qterminated, negative sync .

	

Net

	

5 .5

	

12.1

	

7.7

	

17.0BNC to RCA cable . and a manual,
HC01 4 x 5 in, Video Copier

	

RG8MFrom PC -TTL Level, F (H) = 15-75 kHz .
(110 V ac)-

	

$1,300

	

Pataftel 00to totedecelTeletexiffildfifi tax-TTLHC02 8x1 0 in . Video Copier
(110 Vat.)

	

$1T710

	

Level .

INTERNATIONAL POWER PLUG
OPTIONS

Opt At-A5 - (2 201240V aQ) arc
available .

	

NC
See page 48B fo r d6m ri ptio n s .

OPTIONAL ACCESSORIES
Super 0raO9 ThemaI Pa per -
Four rolls per box .
(HC01) OfOer 016-0867-01

	

$49

~
HC02) Order 016-0868-01

	

$90
ata Cable - 10 foot . male-to -

ma It with 9- PI N OB cc nnectors .
Orde~ 174-0537-01

	

$20

385

HCO1/HCO2 BLACK AND WHITE THERMAL

	

RESOLUTION (DOTS XLINES)
PRINTER AND VIDEO COPIERS

	

Composite Video Signal

These high resolution hardcopiers provide black and

	

Frame Made

	

Fleff-Mode
while outputs In just 21 seconds or less. You have a

	

NTSC

	

640x476

	

640x 238
wide choice of inputs which make these hardcopiers

	

PAL/SECAM

	

640 x 512

	

640 x 289
extremely versatile .

Using wexpen~ive thermal printing paper one can

	

ROBMsignal -
make up to 180 (4 .3 x 4.1 in-) prints per roll with the

	

Field Mode : 640 x 2GO (Noninteriaced) .
HCO11, and up to 75 (8,5 x 11 in,) prints with the HC02 .

	

Frame Mode : 640 x 400 (interlaced) .
84 levels. of gray~ 4 bits digital and 2 bit~ dithering,

	

Parallel gab-640 Do[ 80 Column : ASCII 96
ate available for composite video . 16 or 2 gray levels are

	

Character Built-in -, Graphic Mode Application ; Printing
available in the DOT GRAPHIC MODE . The 16 level DOT

	

Speed 160 CH/s
GRAPHIC MODE provides gray-scale vair iation of every

	

GrayScale - 64 levels of gray (4 bits digital or 2 bitsdot . This makes for higher-density computer graphic

	

dithering) .pri nL5 t, at are not possible wi Hi convernional pri niers .
0nce an

I III age has been ca ptured by th e on-board
frame memory, one can make as many copies of that
stored image as one I

I
kes .

	

Other features include a
remote control, images can be printed reversed for
negative prints, selectable contrast levels, the print
direction can he changed, PIUS many more useful features .

PRINT SPECIFICATIONS

HC011HC02 Video CopierslPnnters

POWER REQUIREMENTS
Line

Voltage
- 120 V ac ± 10%.

Line Frequency -50/60 Hz .
PvwarConsuvWivn-HC0110W . HC02:110W.

For Al -A5 Versions
line Voltage -2201240 V ac :L 10% .
Line Frequency - 50 Hz .
Power ConsonWition -HC01 : 60 W. HC02:120 W.

Paper - Super g ade thermal type (black and while
HC02

HC01

	

Side Mode

	

Norm. Mode
Prints/roll

	

180

	

75

	

94
Width	110mm (4.3 in .)

	

216 mrn (8 .5 in .)
Length

	

21 m (85 ft,)

	

21 rn (85 ft .)
Print Size	110x 11 5 nnnn (4 .3 x 4.1 in .)

	

216 x 279 mm (8 .5 x 11 in .)	1

	

216x 220 mm (8 .5 x 6_6 in .)
Image bize

	

100 x 74 min (~ .Y x 2.9 in .)	200 x 148 MM (1 .6 X 5_5 in .)
Print Speed

	

= 17 s	~ 21 s

To order, ull. your local Tektrunix Sales Office. or call Tek's National Marketing Center.
Tall free : 1-800-426-2200, ExIi . 99 .



FILM-BASED CAMERAS

	

FILMS
A camera can be a key pad of your measurement

	

Polaroid films are the most convenient to use . They
system- It allows you to capture single events and to

	

offof the adva ntages of deve I opmen t i n seconds to a
document and communicate your results with clarity and

	

finished dry print with wide spectral response, good
credibility .

	

resolution, and high sensitivity . ASA ratings do not
necessarily give a true indication of how a film will

MOUNTING ADAPTERS

	

respond in CRT focand i ng due to the narfow spectral
The camera and adapter selection guide indicates the

	

output range of most pho spho rs an d d iffe rent s pectral
recommended camera and appropriate adapters required

	

sensitivities of various film types . W8t process, roll, of
for most Tektronix instruments .

	

For non-Tek instruments

	

cut f i Ims can be u sed i f the p rope r bac k i s sel ected . (See
cc ntact you r To k sa les re p resentative .

	

the respective camera for optional backs.)
Selected Polaroid films are available through

GRATICULE LIGHTING

	

Tok. Technical assisUnce with Polaroid film
Most sco pes have g raticu le i I I um i nation . Fo r th ose that

	

and back questions or problems is available
do not, an image of the graticule may be obtained by

	

directly from the Polaroid Corporation . Call
using the flash in the C-5C or C-7 Cameras, or by using

	

1-800-343-SM tall free within the U.S .
the storage scope's background illumination (flood guns)-

LENSES
To ktfo n ix came ra. I enses d iff o r mai n I y i n speed (11ght-

gathe r i n g abi I i ty) . f iel d of v i ow, and magn iti cati on,

Speed

The f-n umbe r of a I e ns
I
nversely s i g n

I
ties Its apertu re

area and I ight-gathering abi I ity . For example . the aperture
area of an f/1 .4 lens is four times that of an f/2-8 lens of
the same magnification and gathers four times the light-
The relative light-gatheri ng ability of all lenses used in
Tektfonix cameras is referenced to the f/1 .9, 0 .85-
magnification lens which is arbitrarily rated at 1 .0 . For
fecoirding a slofed or stable recurrent

CRT
display, a

lenseas slowasthef/16type used in C-5Candthe 0-7
Cameras is adequate .

However, to record a fast, dim, single-sweep trace, one
may need a lens as last as the f/1 .2 types used in the
C -31 B and C-51 Cameras .

Field of View
The field of view signifies how large a CRT display the

camera can fully record- It is determined by the combined
off ects of the magn iti cat i on and anga lar f iel d of v iew of
the lens, any tield-limiting apei-tures in the camera
adapte r, came ra. body, fi I rn h at der, a nd the i mage a rea of
the ti I rn .

Magnification
The rated magnification of a lens signifies its irnage-

to-object fatio . Fof example, if a lens has a magnification
of 0 .85, then for every square centimeter on the CRT face
the camera would record 0-85 square centimeters of
image on the film,

For maximurn resolution, the lens should produce the
largest ccmplete i rinage possi b le w Ith i n th o 1 rnage af ea. of
the film .

SHUTTERS
Mechanical shutters are simple to operate and are

economical . They are actuated by pressure on a release
mechan ism - E I ectf i ca I I y act i valed shut ters p or ni i t remote,
automatic, or manual release and offer higher reliability .
They may be actuated by an i nsu I ated sw i tch c I osu re .

FILM BACKS
There is a wide variety of cameras and backs . Backs

within a series are interchangeable . See the
specific camera for information an a particular
back-

	

FM_

Increasing Writing Speed
Film fogging is a technique for increasing the

maximum sensitivity of photographic film by giving it a
short exposure

of
dim, diffused I ight . The optional

To ktro nix Wri I i n q Speed E nha n ce r (WSIN) is designed to
ti I I this need .

The WSEN is powered by two 9-V batteries (not
included), which are Inside the control box .

Automat i c, s im u I [a neous fogg i ng i s easi I y ach ieved by
triggering the enhancer with the oscilloscope-sweep +
gaL

Relative Film
Polaroid Film

	

Writing Speed
ASA Equivalent
Speed Type uniagged Fogged
.0

	

667, 107,

	

1-1

	

3-1
084

20,000 612 >2 >15
Value depends onfilm, scope, CYT, rameya,
and the operator.

FILM BASED CAMERAS

I Contents

Camera and Adapter
Selection Gu i de . . . . . . . . . . . . . . . . . 388-390
Polaroid Films . . . . . . . . . . . . . . . . . . . . . . . . . . . 3K)
0-4 Hand Held . . . . . . . . . . . . . . . . . . . . . . . . . . 391
C-51] General Purpose - . . . . . . . . . . . . 392
C-7 Auto Eject . . . . . . . . . . . . . . . . . . . 393
C-50 Series High
Performance . . . . . . . . . . . . . . . . . . . . . 394-395
C-30 Series for Portables . . . . . . . . . . 396
Camera Accessofies _. . . ~ ~ . . . .__ . . 397

PHOTOGRAPHIC WRITING SPEED

Photographic writing speed signifies the
ability of a particular oscilloscope/cameraSystem to provide a useful photographic
record of a fast sing le- sweep trace . I t 1 s stated
as an osci I I osco p e perto r mance c haracter i sti c
and is expressed in cm/ps of cm/ns . It is
designed to answer the question, "What is the
speed of the taste st s i n g I e- sweep t race th a
svstem can reco rd?" At I statements of wri I

I
nn

speed must specify the measurement condi-

	

W#-
tions, including the CRT phosphor and film

	

WSEN (Writing Speed Enhancer) Diftser
used, and the definition of a feadable [race

	

with Contrvi Box
image .
For 1 Rfofmat!an on photograph I ng h 1 gh speed

waveforms, request application note 42-W-
5335-1 .

387
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Who re two or mo re cameras are recommen ded ~ comVa rD foaturo~ and spv, ifi cati 0ns to optimi ze for youf ap p I i catico . To k camE! ras tit many nort- Te k CRT-based products . Contact yourTek Sales
Reprcse ntat ive to r more i nfDrmati on .

High I
111ci

I
loscope or

	

Writing

	

General

Display Device

	

I

	

Rate

	

Purpose

5000 Series

	

I

	

I

388

CAMERA AND MO UNTI NG -ADAPTER SELECTION GUIDE

Recommended Cameras

	

I

	

Mounting AdapterPartNumbers

C-5C
C-7

C-51, C-53,
C-59A, C-3011111P"

C-27, C-28

	

C_318P*13Low Cost

110OU Series

113UI (A)

	

C-51

	

C-59A

	

C_5c~

	

NR

	

016-0367-01

	

U16-0249-0

	

NR
Opt. 11

	

Opt- 11

	

C-7

11302(A)

	

C-57

	

C-53

	

NR

	

NR

	

016-V4q-0H

	

NR
Opt. 12

	

OPT- 1 1

11401

	

4"

	

NR

	

NR

	

NR
I 1402(A)

	

Opt. 10

7000 Series

800cm Display. i .e . . 7104. 7503 .

	

C-51

	

C-53

	

C-4 Opt. 02

	

122-0895-01

	

016-0357-01

	

016-0249-06

	

016-0248-01
R7103, 7504, 7514 . 761W 7623,

	

C-31 BP

	

C-306P

	

C-5c
7633, 7704(A), 7834, 7844 . 7854,

	

Opt. Ul

	

Opt 01 "1"

	

C-fyc Opt- 01
7934, R7903, 7904, 7094 (A), T922R-2

	

C-7
C-7 Opt, 01

Large Screen Display," i .e, .

	

C59A

	

C-4 Opt. 02

	

122-0895-01

	

016-035/-Ol

	

016-0249-06

	

NR
7403,7603.7503N

	

C-50
C-5C Opt. 01

C-7
C-7 CiDt . 01

5100 Sodas

	

C59A

	

C-40~5pCt 02

	

122-0895-01

	

016-0357-01

	

016-0249-06

	

NR

Nonstor
5110. 5l'?2

	

77/V1 . 5116-6

	

C-1

C-7 opt. 01

5100 Se I i~~

	

C59A

	

C-4
Storage . -- i .e ., ~1 11 . bl 11A .

	

C~5pCt . 02

	

122-0895-01

	

016-0357-01

	

015-0249-06

	

NR

bl 1 3. 511S. D1 1 . D1 3 . D1 5: 577/[)~

	

C-7

I

	

~	G-7 Opt. 01

5400 Sodas

	

C-59A

	

C-4Opt. 02

	

122-0895-01

	

016-0357-01

	

016-0249-M

	

NR

Nonsto

	

a,'", Le .,

	

C_6C
W3@47. 5440, 5"4, D40

	

C-7
C-7 Opt. 01

5400 Series

	

C-53

	

C-4 OEt. 02

	

122-0895-01

	

016-0357-01

	

015-0249-06

	

016-0248-01

SLoiage_'c-

	

C-30 BP

	

c- 0
5403ID41 . 5441, D41

	

oot. 01 '' 1

	

C-7

5223

	

G-59A

	

G-4 Opt, 02

	

122-0895-01

	

01 "357-111

	

016-0249-06

	

NR

r-5c
0-7

C-7 Ont. 01

Portables

	

i

	

I

	

I

	

I

	

I

Older with 0-8-cm- G:	)BP

	

C-4*4	122 ,0894-01

	

No adapter

	

No adaptor' 5

	

016-0306-01

422, 453, 454, 485, 2	1

Nower with I cm Graticu I o, " i . a..

	

C-31 BP

	

C-30BP

	

0-4

	

122-0894-01

	

016-0359-01

	

oa aptor-

	

Olb-026 -03

2235/A . 2245/A, 224CWA 0 t . 01,

	

Opt. 01

	

opt. 91

	

C-5C Opt. 02
2400 Series, 455r 464r 46T. 465B,

	

C5-C Opt. 04

465M . 466. 468, R468, 475. 475A,

	

0-7Opt. 02
432,434.442

	

C-7 Opt. 03

1-cm Noni llufninated

	

C-7 Opt,

	

NR

	

016-035"1

	

Na adapter*'

	

NR

Gratic ki le *1 22M Series	C-5C Opt. 04

1M-inch G, rafirm is-.,-"' 1 i .e . . 305. 314.

	

C-305P

	

U-4Opt. 03

	

192-0896-61

	

No Adapter

	

No adapter

	

016-0327-01

326. 355 336A . 1501 1502 .	opt . 01 "1

TIM 500, " I .e, . SC 502

	

C-30BP

	

NR

	

No Adapter

	

No adapter"

	

01 6-M27-01

SC 503, SC 504

	

opt 01 ,11

NoniflumirlaWd Gr0~Dl~--

	

C-5C Op , _ 04"

	

NR

	

013-D359- 01

	

No adapter-7

	

No adaptt~r

2335 . 2336, 2336YA . 2337

	

G-7Opi. 02*1

Display Monilors

8 x Ia cm,* , te-,

	

C-3UBP

	

C-4 Opt, G2

	

122-0895-01

	

016-0357-01

	

016-0249-G6

	

016-0248--Cl

601,602,605,606.606B.607

	

Opt- 01 "1

	

C-513
C-59A C-7

C-7 Opt 01

Larue screen 10 x 12 L;rn.* ~ Le . .

	

G-59A

	

C-4Opt. 02

	

89b_01

	

016-0357-01

	

016-0249-06

	

NR

603.694 .60S.620 .624
.
634

	

C 5U
C-1

C-7
Opt

. 01

(continued page 389)
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CAMERA AND MO UNTING-ADAPTER SEL ECTI ON 6 Ul D E

Recommended Cameras

	

I

	

Mounting Adapter Puri Numbers

C-61 53
Oscilloscope or

	

W"'I'tc,

	

I

	

General

	

C_5C

	

C-igci,	C-3011P"'
Display Device

	

note

	

purpose

	

I

	

Low Cost

	

C-4- 11

	

1

	

C-7

	

I

	

C-27, C-28

	

C-311IF" ,

Older 5 inch RoUnd-2

	

t
502.503,504~515,516,519

	

C-51"t

	

C-53 ~2- :D

	

C-59A, "

	

NR

	

No adapter

	

016-0225-04

	

No adapter
530/540/55M80 SariAS, 575
Older 5 inch rectangular
560 S"s,*1 Le . 561, 564, 567, 568

	

r,5312~W

	

C-59A"l

	

Nk

	

No adapter

	

016-0224-01

	

No adapter
Teleylsion Products
380,381

	

C-3013P,

	

I

	

C-4 Opt . 03

	

122-0896-01

	

No adapter

	

No adapter

	

016-0327-01
Opt- of 11

	

1

	

1
b20. 520A . 521 . 521A. 522 A

	

C-59A' 11	N R

	

No adapter

	

016-0295-01

	

No adapter
1480V

	

C_53~2-in

	

G-59A"O	NF1

	

No adapter

	

016-0342-00

	

No adapter
,52BA' 2 . 1420, 1421 . 1422, 1424 *-2

	

C-59A

	

0-4 UP1 . 02

	

122-0995 - 01

	

016-0357-01

	

016-0249-06

	

015-0248-01
C-bc
C-7

G-7 Opt . 01
1705,1701B, 1711 B, 1720/21 ~ 1730131,

	

C-308P	C4

	

122-0894-01

	

016-0359-01

	

No adapter"

	

016-0269-03* 11
1740,1741, 1742,1750. WFM300

	

Opt. 01

	

C-5c Opt . 02
C-50 Opt - 04
C-7 Opt . 02
C-7 Opt . 03

Spectrum Analyzers

	

I

	

I

	

I

	

I

	

I

	

I_.
2710

	

C-30BPOpt. 01

	

C-5C Opt . 02

	

122-0894-01

	

016-0359-01

	

No adapteT

	

015-0269-03
1

	

1

	

1-7 Opt. 01

	

+

	

1

	

1
491

	

1

	

1

	

C-30BP

	

I

	

I

	

No

	

~1045

	

No adapter

	

aI 6-030~71
490 and 2750 Series

	

0-59A

	

C_5C
C-308P C-7
Opt- 01

	

C-7 Opt. 01
Other Products

	

I

	

-
3701A, 371

	

C-59A

	

122-0895-01

	

1

	

016-0357-01

	

016-0249-06

	

NR

576.5030,5031*'

	

Only ,	NR

	

01 ~i-M57-01

	

01 6-020B-01 )	No adapte
(8~6 note

	

(C-5q(A) onlyC-59.-A	I
0~1 50 . OF 151, OF152,

	

C-4C~ECt 02

	

122-OB95-01

	

016-0357-01

	

NR

	

NR
OF235 TDR. OF192

	

I

	

C-7

	

I
1

	

C-7 Opt. 01

	

1

	

1

	

- __ 1

	

1
1240"'	C-4Opt. 11

	

1?2-0898-01

	

NR	NR

	

NR
T900Series

	

C-5c Opt . 03

	

NR

	

016-0358-01

	

No adapter

	

No adapter
excludingT922R (see 7000 Series)

	

C-7Opt. 04

	

1
571

	

C-4 Opt. 111

	

122-OB98-01

	

NR

	

NR

	

I

	

NR

Only cameras with -, 0. 7mapillea (ion can record

	

AdaPternot included with camera . Orderadapter

	

Miest gap. f122 orfl.72 to gpt enough depth offieldfor
the entire screen area a(a 10 x 12em display,

	

separately-

	

good focus,
Viescopes do not ha ve camera power- If the C51 and

	

Useon scopes with gragicule illumination ar hiaable.

	

C-30 Series will notfit models 1740, 1741, 1742,
C-53 are used only if Potoered wigh 016-027(M2

	

sinrage-

	

1750, and WFM300.
&Wery par.h-

	

Scopes &P nothavegraticule illumination,

	

Cuts offsome of the CKI's edges-
Thescopes require modi6cationjorgraticule

	

C-30 Series may cut offthe-fir.Tt and law small

	

NR Nol recommrnded,
illumination,

	

gralicule 'lick" marks on some scopes-
Thougk thesescopes do not have illuminated
graticules, thegraticule may be photographed using

	

ORDERING INFORMATION
slarageflood gunq on dorage modeLs-
Due to ph3tsical coq&urafion, the C-50 Fant ify

	

Camera Mounting Adapter and Hood
cannot bemounted.

	

01"224-01

	

$149

	

01

	

$22
The C-7 can only be used forcolor if the image is
elecironicully reversed

	

0IM225-04

	

$90

	

1 ??-0894-01

	

$60
Arorrortar lemq vs required to inmwase rameraifirld

	

016-0226-01

	

$85

	

122-0896-01

	

$60

ofview so that thefull 8 x 10 em CkT displayarea

	

016-0248-01

	

$100

	

Included with C-50 Series Camerarq.
can be recorded. The camera should he changed

	

016-0249-U6"I

	

$114

	

Adapterand Im included with C131B Opt, 01
from ~faridand to Opt. 01, To do this . order016-0301-

	

016-0269-03

	

$115

	

cameray.
01 for the standard C-30Bor 16-0269-04fijr ihe

	

016-0269-04"'

	

$110

	

Adapter and less kit included with C~30B Opt-
standard C,3 IR_ Thme ktb~ tarlude the mounting

	

016-0295-01

	

$90

	

01 Came=.
adapter and corrector lens.

	

016-0299-00

	

$102

	

Included with Standard C-30B, C-31B Cameras.
Inciuded i6th C-SCand C-5COpt, 01 Cameras.These scopes ha tie no CRT6ezel; therefore, a camera

	

016-0301-01 11,	$130

	

Included with (.5C Qpt 03 Cameras.cannot bemounted, Ahand held C-5C, C-7. or C-4

	

016-0306-01

	

$10,

	

Included with C-5COpt. . 02 anti
Opt

04can obtain a record,

	

015-0327-01

	

$190
.028"1 adapter Must remove C7s

	

-0342-00

	

Cameras-Use with 016

	

016

	

$235

	

Included with C-1 ~ Standard) ._Yfiatwr (36 1-0771-02) to rorrewtfor theadapter's

	

016-035 7-01

	

$22
thickness .

	

$20

	

Included with C-4 Opt. 02 and Opt. 03,

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center .
Toll free : 1-800-426-2200, Ext. 99 .

	

1
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Camara I C-51

	

U-53

	

C-59A C-30B C-31B

	

C-5c

	

C-4

	

C-7
Features

	

Fastest writing

	

General purpose for

	

General purp ose I or

	

Conti ri uuusly va ri-

	

Maxwriting speed

	

Lowcost, mounts

	

Lowest price Telk

	

Motorized him back -,
speed

,
Adjustable

	

GFIT's up to 8 x 10

	

CRTs up to 6 1/2

	

able magnification-

	

for portable scopes
'

	most scopes-

	

carnera . hand heK

	

Auto developing
film and shutter

	

cm; AdjuMable film

	

inches; low cost
'

	Dualswing-away

	

Dual swing-away

	

GraticulA illuminator : Eisily interchange-

	

prints; uses Polor-
speed

i
Built-in view

	

afid shutter speed ;

	

Adjustab le li I m

	

hinge for viewing

	

hinge for viewing

	

Viewing door - Easy

	

able houd5; Scope

	

old Auto Films :
port - Remote shut-

	

Built-in view port -	andshutter speed

	

the CRT-	the CRT:

	

to use; Fixed ~onus~

	

andvideo ho0s,

	

Audible indicators r
ter a~ t, at i on

	

Remote shutter

	

'	Built-inview port ,	Easyop;ration,

	

Easy operatiion~

	

OEM pricing

	

Easy to usei

	

Remote shutter actl-
I ntercha ng8.bie ti Int actuation - Infer-

	

Internal batteries -	I ntcrchangeable ftm

	

Interc ha ngeable fi Im available.

	

Fixed focus- OEM

	

vation Fixed locus :
backs-	chan ;eable fi Int

	

Interchangeable film

	

backs' CompaCt

	

backsi

	

pri cing avai6b le .

	

OEM pricing
Singl;_sweep made- backs

	

back~; OEM pricing

	

size ; 6EM pricing

	

compact size .

	

available .
Single'-sweep mode- availla.

	

I avai la ble .

Lens Aperture

	

f/1 .2 to fit I

	

f/1 .9 to 1116

	

V2.8to f/16

	

V11 .9 to f/16

	

1

	

V1 . 3 to V1 6

	

f/l 6 fixed

	

_L

	

!4 .5 to f/32_L_
-magnilication

	

U-5

	

0.85

	

0,67

	

Va6alble : 07 o 1.5

	

n.5

	

0.67 or 0.85

	

0.80. 0.10, 0.86
(0-8 with up,,. Jl)

	

1 (0 .43 with Opt . 011 1

	

1 depending on hood
Relative light
gathering
Field of view
with Polaroid
pack (cm)

Resailving
Power:
at center :

	

30 or be,118r
(lines/mm) I

3.0

	

1 .0

	

0.65

	

1 .0

	

2_7

	

0.02 0.14(0-85mag)
1

	

1

	

1

	

(0 .9 with Opt. 01)

	

1

	

q,9 with Opt, 01)

	

1

	

1

	

0~
1
8 (0.70 mag)

at rorners:

	

1

	

15 or betler

	

1

	

4or bettei
(lineshrint)
Shutter Type

	

Electrical, 1160 to 4 s (bulb, linie .

	

I

	

Me0 iari i cid . IA 25 to 1 5 Mo I lb~ and t i me) x-sync

	

Electrical

	

I

	

Mechanical

	

I Electronic actuated
single sweep), remote shutteractuation,

	

1flo To 5 s

	

li125 to 1 s

	

1110to 5 s
I

	

x syric . Kupe, '+ gate' input

	

I

	

I

	

(Time MDde

	

(bulb), x-syric

	

Jim@ Mode)
Film barks

	

Polaroid pack standard wiTh "P' models

	

Polaroid pack standard with 'P` models

	

Polaroid pack namraerchangeable

	

Polaroid AutoFilm
Graflok back standard with 'G' mDdels

	

Graflok back available (0 1 6-0487-00)

	

noninterchangeable
Page 394 394 394 396 396 392 ~391 393

Price begins

	

$200

	

$2200

	

$1 .560

	

$1 .690	$1,9W

	

$530	S430

	

$630

611* 1
512'

331-3~5

Rpm

200
20,000 30

6651, 75 1 30
667* 1 * 6 3000
660- 85
agi -

	

B0

30
-7-

Inim

10 or laotter

CAMERA SELECTION GUIDE

COMMONLY USED POLAROID FILMS

3 114 x 4 114- 1 n, ?a ck Films. - Actual image area 7- 3 x 9.6 unt (2 718 x 3 314- in .),8 prints per pack
PP

	

20

	

Low Go ntrast, Wide Gray Sc

	

V
PP

	

20 to 25

	

High contrast

Medi um Contra5t . Wi de Cray Scale

	

I

	

"I
PP

	

!!
to 14

	

Medium Contraw, Caaterles~,

	

.01	f

CP

	

11 to 14

	

Balanced for Color-Electronio Flash

OT

	

I

	

I

	

Includes Mounts
AutalFilm (Yer-C-7 an IV) - Actual Image area 10 x 7.5 cm J4 a 3 In.). Mprlift per pa ck

400

	

1

	

60

	

1

	

PP

	

1

	

20

	

1 Med, Contrast, Extend~d GiRy Scale [

	

0

	

1

	

1

	

1

	

/

	

I

337"'b" 1

	

3200

	

1

	

60

	

1

	

PP

	

1

	

201025

	

1

	

Medium Contrast

	

I

	

V

	

I
339- 2

	

1

	

640

	

1

	

>60

	

1

	

CP-'

	

1

	

7 to 9

	

1 Medium. contrast, Hig th Speed Go IQ,

at 1 : 1
25 or better

	

30 or better

	

5 or better

10 or bc*r

	

1

	

15 or betUr

	

3 u, better

CRT necordirig Uses

9~2

V

	

Prifil!"o?dflim fi~r applir. ation

	

Similar to Type 611

	

PP =Positive Print
Acceptable performa nee

	

Allows prints to he madefrom mgatnw, goemifi)r

	

N

	

- Negative
No roatingrfqutreil

	

documentation orpublications.

	

CP - Color-Positive Print
Requims eleetronieream reversal to yield a correct

	

Available ftom Tektrawu. Sve righ t-

	

CT = Color Transparency
reading ;w1ge.

	

Available Istquarter 1990

	

NT- Nega tive 'Trumspa ren~y

To order, call your local Tektronix Sales Office, or call Tok's National Marketing Center .
Toll free : 1-800-426-2200, Ext. 99 .

V16 fixed
0-670(c.85

10 .2 x 127

	

8x 10 (Opt- 01), 7 x 9 (std)

	

98 X122 or

	

9.1 x 11 .87 (GW)

	

8.1 x 10
8 x 10

	

10.4 x 13 .5 (Opt . 02)

	

(OA5 mag)
8 x 10 (Opt. 03)

	

10-3 x 13 .8
1

	

1

	

1

	

(0.67 mag)

M

E
a E!

U 42g; Em.'r tf

	

Ir

	

cr) U')	U-1 ?~fn

	

clM

	

'nF.
<

En

	

In

	

C-D

	

I "'

	

I

W

.f
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C-4 HAND HELD CAMERA
The C-4 is a versatile high-quality CRT camera at a

budget price . It produces sharp photos using Polaroid
Pack Films that develop in seconds to clear prints or
transparencies, From oscilloscopes to video displays- . .
the C-4 is an ideal CRT camera for the lab, classroom,
medical facility, TV studio, and design bench-

A SNAP TO USE
Simply hold the C 4 up to the CRT and pull the shutter

trigger. You can easily make quality pictures after just a
few mi nutes of self study with the camera and manual . No
special photog raph ic ski 11 or trai nirig is requi red .

THE ADAPTER HOODS

	

Standard C-4 Hand-Held Camera
The adapter hoods are a key part of the C-4 systan'

	

against [lie CRT face itself-)
they block out ambient I i ght and place the camera at t e

	

Also use the same "Selection Guide" to determine if
co rrect object d i sta nce f r orn th e 0R I sc reen . A co Irec or

	

the "Scope Hood" has enough "Field of View' to fully
lens in each hood provides a focused f ilm image and

	

record the CRT display .
proper magnification for the hood's field of view . The
hoods are SBCLired to the. camera body by two snap locks
for quick changing .

	

CHARACTERISTICS
RECOMMENDED USE

	

Aperture - f/32 to 1/4 .5 (continuously variable) .

We recommend the C-4 for scopes with an illuminated

	

Leas- Four glass elements .

graticule, or with a storage display that can backl ight the

	

Fecal Length - 105 rnm nominal (without hood) .
gralicule with floodguns . On scopes with a nonillumi-

	

Magnification -Dependent an hood, See Adapter
nated graticule, the C-4 wi I I record only the wavefDuTi .

	

Hood Selection Guide below-
(The Tektronix C-5C or C-7 Cameras with flash is recom-

	

Resolving Power - At C e nte r : At I cast 6 1 i nes/mm . At
mended to r sco p es wi t h an u ri i I I u rn i nated g rati cu le .)

	

Carnera: At least 3 1 i nes/mm .

USEFUL WITH OTHER PRODUCTS, TOO

	

Relative Light GatheringAbility - See Adapter
k

	

1,

	

r' A

	

r1000 ZjeleCuon L3Uiue DeloW.
"11,11 its many various-size adaper

	

oods, I e

	

-	can
also be used with a variety of CRT-based instruments . To

	

Field of View - Dependent on hood . See Adapter
help determine if there's an adapter hood to fit such

	

Hood Selection Guide below-
products, clieck the hood front-lip dimensions in the

	

Shaffer - Mechanical ; 1/125 s to 1 s, arid bulb .
'Adapter Hood Selection Guide ." (The hoods can lit

	

synchronkirtion - X-sync switch closure occurs
around the CRT bezel or the can fit insider the bezel

	

when the shutter reaches its fully open position .

Fx-k~nfi the C-1 ~, ' 8x i).i I ty w th ad 6 , ti~-aI s-ac-on r~oc ,, s

	

SCOPE HOODS

Dimensions' :
Nom in at Front LIp

	

Hood
Scope Hood

	

Height"

	

Width' 3

	

Laogth"~

	

Relative Light

	

Field ol

	

NotWeight
Part Number

	

Film

	

in .

	

I mm

	

in .

	

min

	

in.

	

Gathering

	

View" (cm)

	

Magnilication

	

lig

	

lb

mth Sto G-4

	

12, -1 4.8

	

01b

	

9 i Y, 11 8/

	

0.a

	

01

	

U3
122-10894-01

122-
.
0895-01

with Opt. 02

	

132
122-0896-03
with Opt. 3

8.1 1

	

0,18

6-a 1

	

0.14
VIDEO HOODS

Dimensions"

I- N11111111t

10 .4 x 13.5

8.0 x 10 .D'2

I

	

Nominal Front Lip

	

0180011al

	

Hood

	

Hood
Video Hood

	

I

	

m Height ri .	ImWid"R.	Inside

	

Outside

	

Length

	

NotWeight
Fort Number

	

M

	

i

	

M

	

i

	

I mm

	

in.

	

I

	

mm

	

I

	

m

	

I Magnificailign I

	

ke

	

III
1".-0897-01
with Opt. 10

	

1

	

114 3 1 4.b -3 1159 1 1 63 1 1 183

	

1

	

(.2

	

1

	

188

	

1

	

/A

	

1

	

244

	

1

	

9.6

	

1

	

0.55

	

1

	

U-3

	

1

	

0-7

122-0898-01
with Opt. 11

	

127"

	

5.0`

	

168`16.6` 1 211

	

1

	

8.3

	

1

	

213

	

1

	

8.4

	

1

	

257

	

1

	

101

	

1

	

0.55

	

1	0-s

	

1

	

0.7

122-QBUU-01
with Opt. 12

	

186- '

	

7.3`

	

262` 110,3`1

	

318

	

1

	

12,5

	

1

	

323

	

1

	

12.7

	

1

	

404

	

1

	

15~9

	

1

	

0.35

	

1

	

0.6

	

1

	

1A

' ;	V-ominaldimemions,

	

Forowside dimmions add 0. 14 in . to each valuE Fach
-2

	

Imagesize ts limited by ftuni open ing aj Mehavd.

	

wali lhickness nominally ts 0.07 1 n-
For owside dimensio ns add0.30 cm (0.12 in.) to each value.

	

From mountiV su~face to front lip.
Each vvil lhgrkn ess wominttIly is 0.15 cm (0. 06 in.) .

0.7

0.85

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center .
Toll free : 1-800-426-2200, Ext. 99.

HAND HELD C"ERAUL

0.2 0A

013

TYPICAL APPLICATIONS
1 , Oscilloscopes
" Instrument CRTDisplays
" PC Terminals
" Video Displays
" Medical laraginglUttrasound
" CADIVAMDisplays

BENEFITS
" Hand Hold - Easy to Use
" Adapts to Most Tek andNon-
Tek Scopes andCRTdisplays

" No Focusing Required

FEATURES
" Uses Polaroid
3 114 x4 114 in. Pack Films

" Rugged Mechanical Shutter
*Adjustable LensAperture
1, Six Snap-on Adapter Hoods
vOEM Pricina Available

Net

ORDERING INFORMATION

Additional hood5 can be
purchased separately . See
Adapter Hood Selection Guide.
C-4 Camera

	

$430

1
ncludes~ Body . Pistol Grip
o22-0901-00) hood
(122-0894-01) :, operator
manual (070-5000-00~.

OFTIORS
Opt. 01 - Delete Hood
(Bndy only)-

	

-0s
Opt. 02 - Substitute
122-0895-01 Hood-

	

NC
opt. 03 - Substitute
122-0896-01 Hood .

	

NC
Opt. 19 - Substitute
122-0897-01 Hood .

	

+$45
Opt. 11 - Substitute
122-0898-01 Hood .

	

+"5
Opt. 12 - Substitute
122-089S-01 Hood .

	

+S75
It Preduct avai lablo with i n 24 he urs
th roug 4 Tok Di rect . Ga I I 1 -800 - 426- 2200,

PHYSICAL CHARACTERISTICS

Dimensions

	

MITI! in .
Width

	

180 77
Height
With pistol grip

	

236

	

9.3
Without pistol grip

	

119

	

4.7
Depth
With standard hood

	

363

	

14.3
withou

Istandar,i hood

	

185

	

7.3
Weight -	kg

	

III

With standard hood

	

1 .0

	

2A
Wfthokit slandard
hood

	

0.8 1 .8

See Page 397 for C-4accem-
ries as well I as fresh PoIsro ld
fI Im available trom Tek.

391



M3 GENERAL PURPOSE CAMERA

TYPICAL APPLICATIONS
" Oscilloscopes
" Small Video Displays
" Nuclear Medicine
" CADICAM Displays

BENEFITS
" Lightweight-Easy to Use
" No Focusing Required
" Fits Most Tak and non-Tek
Scopes

a With 8 x 10 cm and 9.8 x 12.2
cm CRrs

FEATURES
" Uses Polaroid 3 114x 4 114 in.
Pack Films

" Graticule Flash
"Hood Mounts to CRTBezel
"Electronically- Controlled
Shutter

" Interchangeable Adapters
" OEM Pricing A vailable

ORDERING INFORMATION

Camera includes one hood .
Additional hoods can be pur-
chased separately, see
page 397,
C-5C Comoro

	

V

	

$530
Includes : Adapter hood
(016-0357-01)~ Flash unit
(016-0642-02) - Battery holder .
Instruction rna~ual
(070-2424-00) .

OPTIONS
Opt. 01 - 016-0357-Of adapter
hood, no flash .

	

-00
Opt, 02 - 016-0,359-01 adapter
hood, no flash .

	

-00
Opt 113 - 016-0358-01 adapter
hood, with flash .

	

NC
Opt 94 - 016-035Ml
adapror hoad, with flash .

	

Nc
12 Product available within 24 hours
through Tek Direct . Call 1-800-426-2200 .

For C-1115C. Accessories and
1111111111' fresh Polaroid f 1Im see
page 397 .

392-

VERSATILE PERFORMANCE

	

FEATURES COMMON
AT LOW COST

	

TO C-5C AND C-7
If your application doesn't requ ire special photo loch-

niques, such as recording fast single sweeps, the C-5C

	

ELECTRONICALLY-CONTROLLED SHUTTER
wi I I satisfy your documentaCon needs for a versatile

	

Both the C-SC arid C-7 use a highly reliable and
general-purpose CRT camera, at a friendly price.

	

accurate shutter. The shutter
Can

also be. triggered
The C-5C: uses standard Polaroid 3 1/4 x 4 114 in-

	

remotely by ail optional toot switch via the Shutter/
Pack Film ; i .e ., 667,665, etc. See page 397 for Polaroid

	

Remote Trigger jack .
films available from Tektronix .

GRATICULE FLASH
Fo(scopes with a nond I lum[naled graticule . A

variable-interisity xenon flash makes the CRT phosphor
glowwhich evenly backlights the giraticule- The flash unit
comes ori the C-5C. and apt

I
on s 03 an d 04, or the C-7,

and options 02 and 04, it can easily be retrnf itted on C-
5Cs Or C-ts that don't have it .

ADJUSTABLE MAGNIFICATION
To aCC0111ITiodate different-size CRT displays one can

easily configure the cameras to 0.67 or 0.85 magnif ica-
[ion, by exchanging the positions of the lens and spacer
modules. No focus adjustment required .

CAMERA-TO-PRODUCT COMPATIBILITY
The C-5C. and C-7cmrthe most widply-used CRT

di sp I ays, 8x 10 cm and 9.8x12 .2 cm . They can be used
with most Tek and non-Tek scopes- P] ease see the
"Camera Guide" on pages 388 and 389.

Standard C,5C (with flash) .

	

ADAPTER HOODS
One of three interchangeable adapter hoods come with

CHARACTERISTICS

	

each model of the C-5C or C-7. The hoods are changed

Amlarv- Fi xed at f/1 6-	by removing tour screws inside the hood . Additional

Low- Throe gI ass olemonIs

	

hoods can be ard of ed sepafate I y-

Magnification - 0-67 or 0- 85-

	

CRT VIEWING DOORS
Relative Light-Gather i rig Ab i I ity -0. 02

	

Adoor an the flash unit provides direct viewing of the

Shutter - Eledw n jc; 1/10 to 5 s; ti me,

	

CRT. Non-flash models replace the flash unit with a large

Field of View- 9.8 cm x 12-2 crin (0-67 magnitiaion)

	

I iff-u p v i ewing door (016-0630-00) .

or 6,0 cm x 10 .0 crn (0 .85 rnagnification) .

	

EASY CAMERA-TO-INSTRUMENT
Power-The C-5C requ i res (4) AA a[ ka I i ne batter i es

	

MOUNTING
(not i ncI i ided). Batte ry hol de r i ns i de camera .

	

Forconvenient mounting and removal, the adapter
hood mounts into a groove atop the CRT bezel and

PHYSICAL CHARACTERISTICS"

	

swings down snugly around its perimeter .
Dimensiods

	

mm

	

in .	The C 5C and the C-7 are separate camera systems;
Width

	

168

	

6.6

	

theratore . a C-5C cannot be conve rted i nto a C-7 and vice
Height

	

140

	

5-5	versa. However, they do use the same hoods and flash
Depth	257

	

101 assemblies-
Weights -

	

kg	lh
Net

	

1 .4

	

310
Shipping

	

1 .9

	

4.1
.,	StandardC,5C

Hood Dimensions"
Height : Inside

Outside
Width: Inside

outside

C-5C and C-7 Adapter Hoods
016-0357-01	015-9359-01

	

016-m58-01
cm

	

in

	

cM

	

Irk	cm

	

in
13.0 5.13

	

0-5 4-13

	

95 374
13 .7 5.38

	

1112 4A0

	

11 .2 4.41
11 .8 4.65
13 .1 5,14

14,2 5.60

	

2.0 4.70
14 .9 5.85

	

12.7 4~99

" All dimem-ions an, aPProximah? since each hood has additional plastic notches and groovesfor mountingonto the CRThezel.

To order, ca I I your I ecal Tektro nix 8aIeS Offi ce, of ca I I Te k's NotionsI Market ing Ce nter.
loll frea: 1-8011111-426-22011111, Ext. 99.



C-7 GENERAL PURPOSE AUTO EJECT
CAMERA
FEATURING NEW POLAROID 3200 ASA
AUTOFILM"m

This general-purpose CRT camera incorporates
Polaroid's AutoFilm- system which includes a motor-
ized film back, three integral films, and a snap-on print
holding chamber .

After each exposure, the film automatically ejects and
self -develo ps to a clean d ry pf i nt wlth no pee I i ng, d evel -
opment timing, or coating necmry.

In less than four seconds after an exposure, the caniera
is ready to take another picture while the exposed f Im is
developing .

There is no need to touch the exposed p r i nts wh i I e
they're developing . This is especially important in

	

C-7 Option 02 with ejectedfi?int~nred i Cal an d c lean- r ooni ap p I i cali o ns where th e hand I i ng
of film might cause chemical contamination . Prints are
collected in a light-tight, snap-on holder-

	

Field of View (Nominall - 8.1 crn x 10 .7 cm

In addition, the film-back's rollers require infrequent

	

(13A cm diagonal) at 0 .85 mag ; or 10 .3 cm x 13-8 cra
cleaning si nce the process i ng chem icals are sea led wi th 1 n

	

(17.3 cm 6 i ag onal) at 0.67 mag.
the p ri nt and do not cc ntact the ro I lers .

	

Shutter- El actr on ica I I y Act ualed: 1 /10 s to 5 s~ o pen-
The C-T/AutoFilmTm system i s cert i f led for use i n

	

shutter mode,
C lass 100 cl ean rooms .

	

Rawle ShufferJack - Ope n cc I I ector TTL
compatible (for use with foot switch) .

Wide Product Compatibility
The C-7 uses the same adapter hoods as the C-50 and

can be u sed with most Tektron ix osci I I oscopes an d s rra I I
mon i to rs . N on-Tek d i sp lays ca n a I so be phatog ra phed if
the instrument has a Telk-style CRT bezel, or if the camera
can be held up to the CRT .

Audible Alarms
An exposure counter in the filmback monitors the film

supply . An alarm sounds when the last print is ejected . A
buzzer also sounds to indicate low voltage input .

CHARACTERISTICS

GENER4L PURPOSE AUTO EJECT CAMERA a

Onl2mirl A"fnFllmTM
Th. f'-7 f-- -oo P,)lnr,)irJ'e A .tnrjlmTM

	

inwourwavoonuts - -tSkpiU8Sn0eron1R)_

exclusively in its motorized film back . AutoFilmTm comes

	

Audible Indicators ffluuarl- Out-of-Film Warning .
i n corivan ien 11 O-ex posu re packs .

	

After tenth print is ejected, buzzer will sound for
The C -7 ca n be u sed w

I
t h Po laro

I
d's new 3,200 ASA

	

approx i rinale ly o ne second - Low- o r H i g h -Vo Itage
type 337 Autof`ilrnT~ which is scheduled for release, in

	

Warning : Buzzer will sound during the film-eject cycle
the first quarter of 1990. This film will give the G-7 the

	

when the batteries start to get weak .
same performance as a C-5C that is using type 667,

	

POWER REQUIREMENTS
3,000 ASA pac k f 1 ~ rn . N Dw th e C - 7 can be used with

	

The C-7 req u i res extem a I p ower from an ac p owerscopes and other CRT based products that require a faster

	

supply, battery pack, or a customer supplied source via afilm to fully capture the image .

	

Lemo connector .
The AutoF i I rin's"m usab I e i mage area is 4 x 3 1 nches~

the actual I i mage s ize a n the f 11 m de pend s, of co u rse on

	

Voltage - 8 V to 12 V (can be configured for 5 V to
the lens magnticiation setting, and the size of the irn~60

	

12 V, see service manual) .
an CRT .

	

CWnwt - Idle : =1 rnA . Maximum 3 A for 10 s.
Type 337 and 331 are available from Tak . see page

	

Mechanical Interface- Lemo type connector (cable and
397 to r ofder 1 ag 1 nf ormatio n.

	

connector, Tektronix part number 131-0778-00) .

POWER SUPPLIES (OPTIONAL)
110 V (1119-1847-02) - 0utpot Vo Itage : 9 .5 V
nominal . Output Current : 1 .5 A nominal, 3 A peak. Line
Voltage : 90 to 132 V ac, 50 to 60 Hz nominal .
Battery Pack (MB-0799-01) - Number of Cells :
Eight . Type of Cel Is : alkaline or NiCad AA. (Batteries not
incuded, velcrn strips included .)

PHYSICAL CHARACTERISTICS (Std C-7 W/Flash)
Dimensions

	

mm in.
Width

	

180 71
Height to top of flash	196

	

7.7
Reight with chamber	264

OPTIONAL/MECHANICAL

	

Depth	251 9~9
Relative Aperture -Fixed at f/16 .

	

Weight=

	

kg	lb
Magnification- 0.67 or 0 .85-

	

Net

	

1,3

	

3.7
Law - Th ree g I ass e lements -

	

Shipping

	

2.6

	

5.8
Reladve LJght-Ga thering A blillity - 0 . 0 2 .

To orde r, ca 11 your I oc a I Te ktro n ix Soles Off i ce. or c a I I To k's N oti one I Ma rketing Center .
Toll free : 1-800-426-2200, Ext . 99 .

TYPICAL APPLICATIONS
" Oscilloscopes
" Clean Rooms
" Medical ImaginglVitrasound
" Nuclear Medicine
" Oscilloscopes
" Instrument CRTDisplays
" Small Video Displays

BENEFITS
" No Focusing Required
" Film Auto fiects and Self
Develops

FEATURES
" New3,200 ASA Autofilm Im
(Similar to 667)

" Graticule Flash
" Motorized Film Back
" Electrunically-Controlled
Shuffer

" Snap-on Print-Hoid Chamber
" Buzzer Alarm for Low
Batteries and Last Print

" OEM Pricing Available

ORDERING INFORMATION

C -7 Re qu i res a powe r suu rce
(does not come as a standard
accessory) . Order Opt. 30" . or
Opt 31 - 1 , or use you r own
power via Lerno connector.
C -7 Camera with Flash

	

7r

	

$630
Includes. Adapter [loud
(0 16-0357-0 1 ) ; Pri nt hold ing
chamber (12 2-11039-00)~
C irco it boa rd covers for
067 mag (200-3074-00), for
0-85 mag (200-30311-Ul))~
Operator manual (070-5127-00) .

OPTIONS
Opt, 01 - 0 16-035 7- 01 H ood
and no f lash .

	

-00
Opt . 02 - 016-035MI Hood
and flash .

	

"C
Opt . 03 - 016-0359-01 Hood
and no flash .

	

430
Opt . 04 - 016- 0358-01 H Dod
and flash .

	

we
Opt . 05 - 0 16 .0358-01 Hood
and no flash .

	

-$30
Opt

.
20 - Camera Body 0 ply .

no Flastl or Hood .

	

AUD
Opt . 30" - With 016-0799-01

9
batteries not included) .

	

+$38
pt 31* 1 - With ac Power

S u pply (110 V).

	

467
Special pricing terms and conditjoEis are
available to q uald led OEMs, Contact you r
local Tektronix Sales Engineer for
complete information .
on? of each power Source 121)
be ordered-

12 Product available wit h i n 24 ho u rs
.	th rough To k D I rect. Cal 11 -800-426- 2200 .

See page 397 for ordering
information for C-7 accem-
ries and for tresh Polaroid
AutofilmY14 .
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HIGHPERFORMANCE CAMERAS

C-51/C-53/C-59A
TYPICAL APPLICATIONS

" For High Resolution Lab
Work

" High Speedftansient
Capture

" Imaging
" Medical and SEM
" General Documentation

FEATURES
" Three Cameras to Select
From.
C-51 for High Speed Work
C-53 for General Purpose
C-69 for For 6 112 in. CRTs

" Highest Resolution Lenses
" Electronically-Actuated
Shatter for Remote
Applications (C-51, C-53)

" Interchangeable Film Backs
" Adepts to Many Lab
Instruments

" Photometer Exposure Ald
- Swings Away from CRT

C-51
#Fastest Writing Speed
" Reduced Image Size (0.5
Mag) on Print

" Remotely Controllable
Shutter

" Foot Switch Available
" Writing Speed Enhancer
Available

ORDERING INFORMATION
7' Models accept only Polaroid pack
film . "G` Models have aGraflok-type
back that requires a Flin holder-
Note : Optional b atte ry pack (01B-02 70-02)
is required when C- 51 or C-53 are used on
other Ihan 7000 Serl es ar 11300 So rles
scopeq . Battery holder (352-0355-00) is
supplied standard on C-59A. The C-59A
battery pack requ

I
res oight AA size a I ka I ine

battories (n of int; I uded ~,
C-51G Camera

	

$2,800
Includes : Mounting adapter for
all 7000 . 5000, 11301 (A)
(1 130?(A) and small 600 Series
(016-0249-08) - varoera visor
(337-0411-02) : Graflok Urn
back (122-0931-01) with
integral tDcusing snmon:
Instractiori manual (070-1011-03) .
C-51 IF Came ra

	

$2.680
Includes : Same as C-51 G
except it has a Polaroid pack
film back (122~0926-02)

i nMad of a G raf I ok fi I rn back,
and a focus plate (387-08930-02) .
opt. 11 * 1 Corrector rens
for 11301 (A)

	

+$95
Opt. 12 11 Corrector Ions
for 11302(A I

	

+M
One or both oPtions can be
ordered.
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C-51, C-53, C-59A HIGH
PERFORMANCE CAMERAS
THE TOP OF THE LINE

The C-50 9pf es cameras are designed for use with al I
Tektronix 7000 Series oscilloscopes, the 11301 (A) and
11302(A), ca it be ad apted to I i t most 500 Se ries
oscilloscopes and other Tek instruments . Full

selection

of film backs, and adjustable film and shutter speeds
p(ovide th

a
lit ex i b. i I i ty to best remrd youf rneaSUfWants-

The Photometer exposure aid provides an easy way to
approximate the. correct exposure for repetitive or stored
traces . X- sync cc nnecto rs a I I ow the ca rn era shutter to
trigger the event . The camera's built-in viewring tunnel
lets you see what's on the display when the camera is in
piace.

The camera shuffer (C-51 and C-53) is electronically
actuated . open and close . by the shutter button or
remotely through a remote-input connector located an
the side of the camera,

When a C-50 Se ri as camera is i ised with Teki ro ni x
7000 Series, 11301(A), or 11302(A) oscilloscopes, a
three-pin connector in the scope bezel applies power to
the camera . and receives fro rn the ca rn era a puI se for
reseRing the scope sweep when the scope and camera
are both in single-sweep mode . When the scope and
carvera (C-51 and C-53 only) are in the sing le-sweep
modp, the 4gate" output from the, scopp can be applied
to t h

a
"+gate" i n put connector on th

a
came ra. t o c I ose the

ShUter five seconds after the end of the scope's sweep.
The C-51 and the C-53 are available in ruggedized

versions . Contact your Tektronix Sales Office
for

further
details .

C-51
The C-51 offers the fastest wf iting speed of any Tek

Camera . The f/1 .2 lens shoots images at 0,5 magnitica-
tion, clearly capturing fast transients or single sweeps,
although at some expense to the image size on the film .
The electric shufter can operate at speeds ranging from
1160 to 4 seconds and offers bu I b, time, and single
sweep modes by manual or remote control . Two screw-
on corrector lenses for 11301 (A)/11302(A) compatibility
are available .

C-570~ (Shown with Ofition II and 72 coryeetor
lens off.)

CHARACTERISTICS
Aperture -Va ri ab le fr orn 1/1 . 2 to `/16 .

Magnifiestion -0-5-
fiesolving Power-Center ~ At least 30 linas/mm~
Corners : At least 15 lines/mm .
Field of View-8 cm x 10 cm (w ith pack fi I rn) .

fielefiveLight4atheringAbilify- 3.0 .
Shuffer- Electric~ 1/60 to 4 s, bulb, time, and single
sweep modes, manua I or remote co ntro I - Sco pe's "+gate'

i s used for sh tifter actuation ~
Powerrequirement- +15 V from 7000 of 11300
Series oscilloscopes, or an optional haftery pack for non-
7000 Series instruments (see page 397) .
$ynchenrization -X-sync switch closure-

PHYSICAL CHARACTERISTICS

Dimensions

	

mm in

Width

	

248 _r8
Height	292 11 .5
Depth	273 10.8

Weights-

	

kg Ib
Not

	

4.3 9~5
Shipping

	

6.8 15.0

To order, call your locei Tektronix Sales Office, or call Tek's National Marketing Center .
Toll free : 1-800-426-2200, Ext. 99.



HIGH PERFORMANCE CAMERASUUM

1 C-53

C-59AP

C-.5 .?P (Shown with Option 11 corrector lens off.)

	

C-59A HIGH PERFORMANCE
CAMERAS

C-53 HIGH PERFORMANCE

	

The C-59A Is designed for CRTs up to 61/2 inches
CAMERAS

	

(10 .2 x 12-7 cm field of view with Polaroid pack filrn),
The C-53, with 0 .85 mag lens, provides the largest

	

With the 016-0268-01 kit, the field of view is expanded to

practical image ot an 800 cni CRT display on Polaroid

	

fully cover the display and adjacent scale readout
3 1/4 x 4 1/4 i nc h pack fi I ms . It's f/1 .9 lens and 0 . 8 7

	

chaf acte rs of th e Tek 576 G urve Tracer . Many at the
mag n

I
f icat

I
o n offer somewhat s I owe r wr i t i n g speed . T he

	

teatures of the 111 g h af p ri ced C-50 Ser
I
es are sta nd ard on

electric, shutter offers speeds ranging from 1/60 to 4

	

the C-59A : photometer exposure aid, range-tinder

second s a nd can be operated manual I y a F t e rn otel y
I
n

	

focusing, bulb/tinne operating modes,

bulb time, or single-sweep modes . A screw-on corrector

	

x-sync contacts, and f i I m - bac k
I
nterchan geab

I
I
I
ty .

lens is available for 11302(A) compatibility .

CHARACTERISTICS
CHARACTERISTICS

	

Aperture - Variable from f/2 .8 to f/16 .
Aperture - Variable from f/1 .9 to f/16 .

	

magniticaften - o . 6 7 .
magnification - 0-85-

	

Field of View- 10 .2 cm x 12 .7 orn (wider with optional
Retwiving Power- Coner : At least 30 1 ines/mm .

	

016-0288 - 01 ad a pter f rarT ie/co rrecta r I e ns~-
Corners : At least 15 lines/mm .

	

Rotati Ire L igh t-Gathoring Ahility - 0 - 6 5 .
Fleldof View-8 orn x 10 cm (with pack film)-

	

Resolving Power- Ceti te r At least 10 1 i n Wirrim.
fielafiveLight-fiatheringAbitify- 1 .0-
Shutter - E

.
lectric ; 1/60 to 4 s, bulb, time, and single

	

Corners : At least 3 1 ines/Tim,

sweep modes . manual of remote control . Scope's '+gate"

	

Shutter - Mechanical ; 1/ 125 s to 1 s, bul b and time .

is used for shuRer actuation,

	

Synchironkation - X-sync sw
I
tch c I a su re -

Power Raqvirement - +15 V from 7MO or 11300

	

Power requireawt - Receives power (+15 V) from a
Series oscl I loscopes, or an optional battery pack for non-

	

7000 or 11300 Series oscilloscope, or from an internal
7000 or 11300 Ser i es i nstruments (see pag e 3 97) .

	

baftery pack 8 AA size alkali nes (not included) (12 V) it
Synchrom&ation OutputJack-X-syn c swi tc h

	

used nn a non-7000 or 11300 Series oscilloscope .
closure output .

	

PHYSICAL CHARACTERISTICS
PHYSICAL CHARACTERISTICS	Dimensions

	

HIM

	

in
101menglDins	111111111 in

	

Width

	

193 7.7
Width

	

191 7.5 Height

	

292 11 .5
He[ght	292 11 .5 Depth

	

273 10-8
Depth	273 10,8 Weights

	

kg ib
Weights-

	

kg III Net

	

3.2 7.0
Net

	

2.4 7~5 ~hippiflg	5 .0 11 .0
Shipping

	

5.4 12 .0

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center .
Tell free: 1-800-426-2200, Ext. 99.

a Medium Speed
o Seneral-Purpose Camera
With 0.85 Mag

a Remotely Controllable
shutter

- foot Switch Available
s Writing Speed Enhancer
Available

C-59A

" For Larger CRTs (0.67 mag)
" Mechanical Shatter
"Lowest Priced C-50 Series
"Photometer Exposure Aid
Range-Finder Focusing

"internal Battery or External
Power

" DEM Pricina A mailable

ORDERING INFORMATION

CONTINUED
C-53P Camera

	

$2.290
1 nclud as ~ Sam a as C-51P.
Opt. I I- Co rnecto r le ns In r
11302(A) .

	

+$96
C-59AG Cainera

	

$1,610
Includes : Same as C-510
except instruction manual
(070-3632-00) .
Opt. 11- Corrector lens
fur 11301(A)-

	

+$95
C-59AP Camera

	

$1,560
Inc ludes : Same as C-51 P,
except instruction manual
(070-3632-00)_
Opt . 11 - Cc rrecto r le ns for
11301 (A) .

	

+$95
C-5%A Kit Jar 579 and
5830 Sew le3 - Expan ds the
fiald of vI ew to fu lly cove r the
6 1/2 in . CRT and adjacent
scale Teadout characters of the
576 Curve Tfacer and 6030-
Series oscilloscopes . The slip .
on corrector lens
(352-0293-00) reduces the
effective magnification of the
C-59 ffom 0 .67 to 0 .5 so it can
fecurd the catire di5play on
Polaroid 3 1/2 x4l 1/2 in . filoi
(to r the C-59A ca mefa o n ly) .
Adapts camera to 576, 5030 .
and 5031 . Order 016-0289-01 .

	

$220
One or both options can &e
ordered

See page 397 for a comp Iat@
11diflo Of C-50 30FISS alcCeSZO-
r Iles as well as Pollaro Id fI Ims .

M*



AgEMM FILM BASED CAMERAS

C-30BP/C-31BP
-
TYPICAL APPLICATIONS

Portable and Lab Scopes
with 8118cm CRTs

*fmaging -Medical, SEM,
Ultrasound

" High Speed Transient Work
(C-318p)

" General CRT0ocjjmenjatjuj7

FEATURES
High Resolution Looses
Mechanical Shutters
Cover 9.8 cmldiv CRTs
(Standard C-39)

" 00timized tar 8 x 19 cm CRTs
(C-30 Option L711

" Continuously variable
Magnification (C-300)

" Writing Speed Enhancer
Available

" Interchangeable Dicks
" Swings A wayfor CRT

Viviliving

BENEFITS
" Adaptable to Many
Instruments

" Fast Light-Gathering Abilik
with C-318 (0.5 Mag)

" OEM Privinq an C-308P

ORDERING INFORMATION
('P' denotes that the
camera has a 3x4 in - pack

film Wk . All models include
Polar oid pack I rim back .)
C-300P Camera

	

$1,690
Includes : Polaroid pack film
back with Split image focus
plate (122-0752-02) Mo.unting
adapter (U16-0306-61) -l
Instruction manual

9
070-2825600) .
pl . 01 - Expanded Field

of View
hiclude5: same as C-308P
except wiM 016-0269-03
mounting adapter and corrector
I ons (352-0341 -01

	

+$70
C .31 BP Camara

	

$1,990
lnclucles~ same as C-30BP.
except instruction manual
U70-2859-00 is included .
Opt . 01 - Expanded Field
01 View
lncludAs- same as C-318P
except with 016-0269-03
mounting adapter and corrector
lem (122-09MOO) .

	

+$70

See palla 397 for C308)31B
accessories and for Polarlad
films.
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C-30 Oft 01 "k eoryeetor

	

By using supplied,
lens off.

	

or optional adapters,
the cameras wil I

mount on a variety of scopes, spectrum analyzers,
d i s p I ay mon i to rs and other CRT-based prod u cts. See
pages 388 and 389,

\

	

. . 1 '0 ~ '~% *

C-30B

The cameras come standard with 31/4 x 4 1/4 in .
pack film backs . An optional Graflok back can be
purchased which will allow the use Of various film
holders such as 45, and wet developed roll films .

The standard versions of the C-30B and C-31B are
primarily for use on the older 400 Series portables that
have 0 .8 cm/div CRTs .

The C-30B is a versatile, general purpose caire(a for

sco pes that have 0 - 8 cm/d iv CR Ts . It i s th e o n I y Tektron Ix.
oscilloscope camera that features continuously variable
magnification (from 0 .7 to 1 .5) giving you greater
photographic flaxibi I ity- The standard C-30B is
reco rn mended fo r th e 4 53, 454, 485, and 491 -

T he C-30B Opti on 0 1 p rov i des a n expanded f i e I d of
view by add inq a Corrector lens and different mounting

adapter . T h j s at I ows p h otog raph ic cove rag
a
of an 8x10

cm CRT screen without vignetting . Option 01 is recorn-

mended for the 2400 Series, 455, 464, 465, 465B . 466,
468, 4 75, a nd 475A osci I I oscopes .

Option 01 is optimized for use at 0.8 mag only.

Shuffer - Machalric4 1/125 s to 1 s, bulb and time .

SYnchroaftaffaff Output - X-syn c contact c I osu re.

Field of View -Slandard - 7 cm x 9. 0 cm . 0 pt ior , 0 1 i
8,0 cm x 10,0 cm .

PHYSICAL CHARACTERISTICS

Dimensions	mm in

Width

	

191 7.5

Height

	

130 5,1

Depth

	

254 107

Weights -

	

kg

	

Ib

Not

	

2.2 4.8

S~inq

	

41 9.0

C-31 B

Option 01 adds a slip-on corrector lens and a different
moun I i ng adaple r (016-0269-03) for coverage of 8x 10
crn di sp I ays, s u c h as for the 2400 SaT ies, 465, etc .
Option 01 can also be used on some 7000 and 5000
Series Lab scopes .

Th
a
C -31 B's f/1 . 3, 0,5 magn i ficat [on I en s off

a
rs the

fastest wri I i ng speed Ior 2400 and 400 So r i as osc i I Io-
scopes, The image size on the print will be approximately
an a- ha I f t h

a
s ize o l' the C-30B's- T he standard 0-318 i s

reco rn me nded I o r the 453, 485, a nd 454 i f you n aed Iast
writing speed capture of single-sweep traces,

The C-31 B Opti on 01 p rov [des an expa n d ed fi e Id of
v iew . Th i s a I I aws p It ot og(aph i c coverage of CRT sc ree ns
up to 8 cm x 10 crin . Option 01 is recommended for the
2400 Series, 455, 464, 465, 465B, 466, 475, and 475A

oscilloscopes .

CHARACTERISTICS (C-3113)

Apet1mra- Variable from f/1-3 to f/16-

Lens Spoied - f/1 ~3 -

Magnification - F i xed at 0 . 5 (0 -43 o n 0 pti on 01)

RmIring Power-At Ce nte

r'

At least 30 lines/mm-

At Gome rs' At I east 15 1 i nes/m m,

Role 11 ve Light4athering Ahility- 2 - 7 (2 -9 o n
Option 01) .

Shuffer- Mechanical~ 1/125 to 1 s, bulb and time.

S)mcbronization Output - X-sync contact c I osu re.

Fieldef View-Standard : 7 cm x 9 cm . Option 01 :
8 Cm x 10 cm~

CHARACTERISTICS (C-3013)

	

PHYSICAL CHARACTERISTICS

Aperture -Vari ab le f ram f/1 . 9 to 1/16 .

	

Dimensions	m m

	

in

Lens Speed - f/1 .9 .

	

Width

	

231

	

9,2

Magnification -Variable from 0 .7 to 1 .5 (0 .8

	

Height	140

	

5 .5

riag it i ficat i Gil o it 0 pti o n 01 with G-30 B set to 1 -0

	

Depth	269

	

to .;

magnification) .

	

Weights

	

kg Ib

Resolving Power -(At 1 : 1 m3gn if i cat i o n) At C
a
nter : At

	

Net

	

3.1

	

6.8
least 25 1! nes/mm . At Corners . At least 10 lines/mm .

	

Shipping

	

5.4

	

11 .0
Relative Light-Gaffiering Ability - 1 . 0 (0 . 9 on
Opt . 01) .

To order, cal I I yo u r 1003 1 Teldro in i x Sa Ies Off i ce, o r ca I I Te it's N atio Re I Ma rketi ng Center .
Tell free . 1-800-426-2200, Ext . 99 .
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FILM BASED CAMERA ACCESSORIES

Product

	

I

	

Application

	

I Order No .

	

I Price

	

Product

	

Application

	

I

	

Order No .

	

Lt~t
"ImosmardFUM

	

dM

	

C-7 21ft"ll, Accessories
Polaroid 3 1/4' x 4 1 ~4 ' Pack

	

C-12. C- 19, C-1 5. C-27

	

122-06M-01

	

$1160

	

Extra Print Holding

	

122-1039-00

	

$22

Film Backs

	

C-30 . C-30 NIB Series

	

122-0752 02

	

$220

	

Chamber

C-bO Serie~

	

122-0926-02

	

$210

	

Foot Switch with 8 ft .

	

260-1189-02

	

$22.50

Slit-Imago Forus Plate

	

Fits inside pack back

	

387-0893-02

	

$6,75

	

Cable

Polaroit! Replacement Railer

	

If your roller assembly

	

401-0304-00

	

$40

	

Extra Battery Pack

	

016-0799-01

	

W

Assemblies lor Pack Film Backs

	

is so I id gray or two-

	

(8 AA alkaline batteries

I

	

tone gray

	

not included)

Grallak Type Film Backs

	

Cm!Z, C~27

	

-0604-01

	

1

	

Lo Fri u connectof tor

	

131-0778-00

	

1771
i 122

	

i
1 016-0487-00

	

1 $275

	

owar.

r'-Rn ISeries
Polaroid 4545 Film Holdur

	

Polaroid 4 x 5' SinglA

	

016-0201-01

	

$285

	

EM AC Power Stipply with Loma

	

STO 110 V ac 50 Hz

	

119-1847-02

Exposu re F
I
Im Pac kets

	

Conneclo r ad it a 8 111 ca bi 0

	

to 60 Hz I

	

T
RH/50 7U mar Film Holder

	

-70-axposure 2 1/4 x

	

Through local

	

Hoods/FlashNiewifill door

	

SeeC-5C section
2 114 inch image

	

camera shop

	

Polaroid Autofilm~

	

Type 331 - 0&W print with exte nded

Polaraid #5 50 Pack F I
ImH older

	

For Polarciid 4 x 5'

	

Available onty

	

(For C-7 only)

	

grey seale (Like Ty pe 611) (400 ASA)

pack films

	

through Polaruid

	

Type 337 - B&W Print (3,2UO AW

Polaroid #4-0-50ack Film
Holder

	

1-oi Polaroid 3 li4 X

	

1-BOU-34J-5000

	

C-12 & C-27 Optional Accesuriat
1

	

4 1/4 inch pack films

	

Iri Unded States

	

Mounling Adapters

	

C-1 2 tD 7000 Series

	

016-0299-00

	

$100
Writing Spad Entiancers

	

and5000 Series

I ncreases If
I
Im's effective writ i 119

	

Q-3ONB. C-,11 A,-8

	

016-0284-02

	

1

	

290

	

C-12 to 530. 540P 550

	

016-0226-01

	

$85

speedabout throe t
I
mas to r

	

U-51

	

016-0279-0

	

270

	

Series

	

. 1
ASA 3000 fi: I rin

	

C-53

	

016-0300-0

	

25

	

Gar

	

016-0208-01

C-59A

	

016-0290-02

	

1 $300

	

F Im Backs

	

See 'Backs' sect.

Polaroid Pick film Avaliable From Tait

	

C-30 Series Optional Acconeriss

Polaroid 3 114* x 4 114' Pack Films
(Recommandod for all came ras with a Polaroid 3 1/4' x 4 114 '

	

ck Bock)
Type 667 - B&W print, no

	

3twin ack5 (4S prints)

	

U06-024-00
cDatin

	

re-oired 13000ASA'

	

25 twIn nacks

	

006-6825-00W

	

(400 prints)

	

I

	

Cariverfiriq Option al Model to

	

The Opt. 01 versions offfiCC40 and

	

$100

Type 612 - B&W print, high

	

3single packs -70-6-6822-00

	

$40

	

Standard Model

	

C-31B Game ras ca n be cc riverted to
standard models by simply slipping off

contrast (20,000 ASA)

	

_L24 prints)

	

Me corrector lens removing the mounting
Type 669 - Calor pri nt (80 ASA)

	

3twin packs (48 print

	

006-6826-00

	

$73

	

adapter, and add
I
ng an 016-0306-01

25 twin packs

	

005-6827-00

	

$540

	

mountiau adaptor,
(400 prints)

	

Converting Standard Model to

	

StdC-30B to Opt. 01

	

016-0301 -01

	

$130
50 singJe packs

	

006-6845-02

	

-
	Option01 Model

	

Includes 016-026"3
(400 trans)

	

i

	

. .

	

adapter and C-30BCorrector lens
(352-0341-01)
Std C-31 R to 0pt- 0 1

	

016-0269-04

	

$110
1 n cl u des 016-02 69-03
adapter and C-31 B
corrector lens
(122-0980-001

Type 691 - Color Transparency
with mourts.
Polaroid AutoFllm- (for C-7 only)
Typo 331 - S&W print . with
extended gray scale (400 ASA)

Type 337 - B&W pri nt, 5
1
milar to

667 pack film (3200 ASA)
C-4 Optional Accessories
For Co I or CRTz
Scope Hoods

Hod"
(Requires either a viewing door or
flash, see above)

Color Filler Kit
9.1 cm x 11 .87 Orin
field of view

122-0931-01 $266

$4~
$390

Ttwwpacka (60 prints) 1 006-6815-00

	

S67
10 twin packs

	

1 006-6516-00

	

1

	

...
(200 prints)
Will be available in the first quarter of 19X

122-0909-00 1 $16
122-Oa94-01 1 $60

C-150 Series Otildonal Accessories

To orde r, ca 11 your IocaI Te king nix 8aIes Office . or ta I I To it's NatIonaI Marketing Centhe r .
loll free : 1-800-426-2200, Ext. 99.

Service (only) manual I 67-U--K3T-ZU--f	~LO

Carrying Case
Portra Lons (C-30A,1 6
only)
X-Syne Cable

Film Backs

016-0587-00
016-0246-02

012-0364-01

S so
$M

$30

7a-7`ln9a5Q D16-0177-00
X-svric Co nnecto r Plug

	

134-0079-00

	

$1 .50
10 .4 cm x 115 call

	

122-0095-u I

	

puu

	

Sattn pack for CTI-
field of view

	

and C-53 cameras (12
81 cm x 10 .0 cm

	

122-0896-01

	

$60

	

AA Alkaline bat[AdOS
field of view

	

I

	

not incl uded)
Video Hoods

	

7.2 in diagonal

	

122-0897-01

	

$105

	

C-59A Adapter Framel

	

016-0288-01

	

$220
8.3 in diagonal

	

122-0898-01

	

Sias

	

Connector lens kit for
1 122-0899-01

	

-T-1

	

12-5 in diagonal

	

1

	

125

	

the 576 CurveTracer
C-SC Optional Accessories

	

and the 5030 Series
Large viewing door

	

01~ U630-00

	

$9-1)0

	

scopes (Includes
for hoods	connectorlens
Gratioule Flash Unit

	

016-0642-02

	

$130

	

352-0293-00)
5K, 71(~ 11 K and

	

016-0357-01

	

$22

	

Film Backs

	

See 'Backs' sect .

T-922R

	

Foot switch with 8ft-

	

260-11139-02

	

$22~50
T900 Series except

	

015-0358-01

	

$20

	

Cable (C-51, C-53 orl

T-922R

	

1

	

11301 (A)II 1302(A)	C-51/11301 (Al

	

1122-10,43-00

2400,2200,46X and

	

016-0359-01

	

$22

	

CorrectorLenses

	

C-51111302(A)

	

122-1044-00

475 Series

	

These lenses easily screw in or

	

5~l Ll ~A

	

-

	

-0

	

g
, . 4, ,

	t*I Conlar trurtaral &ales representative.

	

snap on jue camL=ens,

S380

397



INSTRUMENT CARTSIWORKSTATIONS
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K212 Portable instrument
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401
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. . . . . . . . . . . . . . . . . . 401
K332WH PC/Instrument
Cart . .
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. . . . . . . . . . . . . . . . . . . . . . . . . . 402
K3358N PC/Instrument
Cart
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K336BN Midsize instrument
Cart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 402

398

We can free up your valuable work space and make

	

and pride of ownership in the industry today . From thesharinu and moving equipment easy while getting you

	

K212 which is the standard by which other portable cartscloserto the device under test . Our Scopernobiles'-11 afid

	

are measured against, to the new K636 rackmount mobileworkstations are designed with instrument integration in

	

workstation, Tektronix has a mobile plalform solution forrnind and are bullt with the highest standards in malerials

	

all your application needs . Call us . we are here to help-

Insir

E

moni/Workstation CompatabilitV

M

2400
2600
305/314/336
390AD

Terminals/Coeiers/Moflitors/ploners

	

Curve Tracer&

	

.

	

.

	

.

	

.

4000 Series

	

V V

	

370A/371

	

V1
4600 Series

	

V

	

0

	

576/577

	

V

	

R
4900 Series

	

lb

	

*

	

270 FA
6OX!62X Sedes

	

VV 6

	

ascilloscope~/D-iaitizers/Controllers
65XVX Seiius

	

-

	

- a -

	

-

	

V

	

#

	

11000 Series
Ta-levisionlSpectrum AnallversXable Testers

	

DSA 601/602

I il 1 OR Series

	

I -

	

I

	

I

	

I

	

IV I - I

	

I

	

- I-

	

I -

	

I

	

I

	

1

	

2200000

	

1 - IV I - I

	

- I

	

- I

	

1-1-1-1-IVIR
1420 Socies
1430/1440/1450/1470
14BO Series Cabinet
1480 Rackmount
1 boo Sef ies
17XX Series
1910 (C abiV)
2(10
275X Series
49X Series
AnalWr Sy5terns
OF 1 5ar235
Logic Anallpers
1230/1240/1241
OAS 9100
DAS q200
LV500
Prism 3000

400 Series
5XX Series (Cabinet)
5XX Sel i us (Haukrnoi J n

	

H
5000/7000 Series
(Cabinet)
500ORDOO SQrje2
(Rackmount)	R
761217912
7020T
T900 Sorio~
TM500frM5000 Series
TM5,13.-7M504i

	

i

TM5003

	

0 6 a

	

V - -	R
TM506[FM515/
TM SOM

	

a

	

V V

	

-

	

-	R
V

	

Rmornmcnoled

	

* - Compatible

	

R -Sultab~e fQr rackmoun! no applications

To order. calI your I ocal Tektronix Sales Office, or call Tok's National Marketing Center .
Tall fro&, 1-800-426-2200, ExL 99 .



Features
- Y

To FF Tray
Base
Middle Tray
Top Shelf
Wridle, stiel ,
Total

	

99 220 1 77 170 1 95 ?D0 1 90 200 ~O 200,

Weighft-
%'Ct

SHP.Jilig

Pap

Prices

NOTE FOT dim ens io ns- s ee durien sivadl didwings

(330) T13 .0---

3i0__FT_ 4_~_ l 4 __~
(840)

	

12.8

	

5 (~!,2)
12 .8

K5oi Tek-Tilt- Pedestal

INSTRUMENT CARTSIWORKSTATIONSLW=

Cart Selection Guide

OEM- K213

	

K217

	

-1=7

	

19M KUM

	

KSWN

	

KW= I

	

T-=RM

k ~J

	

I!

	

k~

	

L,

	

~ g

	

1.~

	

KC

	

I D

	

kg

	

I h

	

kg

	

L.

	

kg

	

Ito

	

~g

	

lb	kg

	

kq

	

b

36

	

80

	

34

	

75

	

45

	

1 DO

	

45

	

100

	

45

	

1100

	

68

	

150

	

23

	

50

	

1101

	

230

45 100 11 25 45 100 45 100 45 100
18 40 18 40 - - 18 40 - -

399
1

	

$3 ~5

210
28

lnche,5
*41meters)

Rage is made ufthermoset polyester, column and
trays made ofhigh-strength aluminum . Base
and trays are Tek Blue. Column andyoke are
silvergrey-

This compact platform wil I enhance any hench top
applicAion . The K501 allows mpositioning of screen
height, angle, and eye-to-screen distance . Rubbef feel on
[lie base stabilizes this attractive plAorm . K501 data
sheet 56-W-5077 is available .

Pi "~,

K501

f-C3.45"
(87,6 mm)

Pedestai PJate :
10_9" ~266 .7 rriim W X IT (30 ,1 .8 rr.ni) L

10 .9,r DIA
(2763 mm)

Weight 1 .75 lbs (0 .79 kg)
Shipping Weighl 2 .24 lbs (1 .02 kg)

To ord or, ca I I Vu u r I oca I lektron ix Soles Off i ce, at c a I I TeWs Kati ona I Ma rketi n U Center.
Toll free : 1-800-426-2200, Ext . 99 .

36 80
68 150 1 6B

	

ISO

32 70

20

32 70
3 b

1168 150

18 40
18 40
8,' 40D

20

	

43

	

21

	

15

	

IA

	

30

	

Y

	

55

	

77

	

1

	

8

	

1, 8

	

1

	

~5

	

125
7

	

60

	

17

	

38

	

'225

	

1 . G'

	

2.2

	

72

	

16075

	

H

	

bl!

	

21

	

40

	

53

	

b,

401 400 400 401 402 402 402 399 400

$655 $565 $655 $38552b5 $160 $299 $349 $4q S975

K212
" Designed for

All
Portable

instruments
" Sturdy and Mobile Platform
" Enhances Sharing and Work
Space

" 711table Top Tray
" Locking Front Casters
" Wide Track Base
" Four Outlet Power Strip with
Circuit greaker (Option 10)

" Second Tray with a Paper
Slot for Peripherals
(Option 12)

K501
" Provides the Ability to Move,
Adjust, Tilt, Swivel Portablo
Instruments

" Rotates 360 , and Tilts up to
39 0

" Tension Adjustment Located
on Base

" Enhances Visual and
Postural Viewing Angles and
Reduces Glare

ORDERING INFORMATION
K212 Portable Instrument Cart

	

12$3N
1 nci id as! Two I in . x 5 ft . secu r-
ing straps, retaining bar. instruc-
tion sheet . and probe holders-
Opt . 10 - Add four Outlet
Power Strip

	

+$75
Opt . 12 - Add Second Tray

	

+$75
Opt . 22 - combines Opt . 10112

	

+$140
Power Strip Retrofit Kit .*'
Order 013-1025-00

	

$85
Middle Tray Retrofit KiV'
Order 015-1026-00

	

$95
K501-Telk-7111 - Pedestal .

	

V$49
Fve. rything you need to retrafit th esf?
ophons i's includpfl: instructialts,
hardware and templates .

IT ProdLlCt available within 24 hDofs
throjigh Tek Direct . Call 1-800-426-2200 .

399



INSTRUMENT CARTSIWORKSTATIONS

K217/K217S
" Designed for Rack-width
Instruments

" Stablelmobile Platform
*Locking Wheels
- Four Outlet Power Strip
o Accessories Drawer
- 100 Lbs. Top and Bottom
Tray Capac4

- Middle 171table Tray, 40 Lh.
Capacity (K217S Only)

o Securing Strap Standard

NEWK636
" Stable, Rugged Mobile
Workstation far
Rackmounfing Applications

" Extremely Soft Ride with
Balloon Cashion 5 Inch Back
Wheels and 3 112inch Front
Casters

" Standard Fop ShelfRides in
Extrusion Track

" Pop-out Size and Back
Panels

" Surge Protector
" 3 112 Inch Recessed Front
VerticalSupports

" Optional Side Shoff Pops On
and Off and is interchange-
able from Side to Side

ORDERING INFORMATION
K217 Racx, Instrument Cart

	

$570
Prbba holders, Securing strap
ricluded-
OPL 01- Brown finish

	

NC
To order addftio nal 1 UZ x 53'
Securing Strap for top tray,
(Blue) Order346-0070-01

	

so
(Brown) Order 346-0070-03,

	

$40

K217S Rack Instrument Cart

	

V$660
Probe Holders . securing strap
included
X636 Mobile Work Station

	

$975
Probe holder and securing strap
included .
0pt. 05 - Flus h-Mou nt Adaptor Kit

	

+$55
Opt. 6 - Delete Power Strip

	

Nc
Opt. 10 - Side Sheif

	

4120
Opt- 11 - 23 1/2' Ngh smaked
plastic door"
Opt, 12 - 26' high amoked
plastic door"
Opt. 13 - 3 1/2' deA p drawer

	

+$7bi
Opt, 14 - 7 inch Deep Drawer"

	

+$85
OPL 15 - Keyboard Plattorn-i"	+$125
Opt, 19 - Blower Cut-out

	

+$80
Back Panel -
13/4 high cover plate,
Order 333-1351 -07
11/2' high mvet plate,
Order 333-W97-06
5 1/4" high cover plate,
Order 333-099-06

Includes dmwer slides ami
hardware-
Door mr1w,4Z PoPOWhinges .
allractive handle, and iock,

Ir Product available within 24 hours
through Tek Direct. Call 1-800-426-2200

400

$20

$30

$35

K21 7

K217S

K636

36 .00

This sturdy, Portable car is ideal for manufacturing,
research and desiqn envlrDnment~_ For a quality, sturdy,
mobile i(istrument car~, the K217 is the answer . K21
K217S Data Sheet 56W-7132 is available.

16.00
73-DO (101,41

+

This rugged ized version of the K217 is designed with
the Tek 11000 series in mind, The tillable middle tray is
also rack width to accommodate additional irls(ruments .
Th is rn rt east I y is the i nd ust ry Stan dard fo r qual1 ty, wo rk-
mansh ip and Ye rs at 11 ity .

This handsome rackinourit workstation provides up to
26' of rack space, 24 1/2" w! th keyboa rd plaff omn ."	T he
Optional side shelf allaches to the extrusion, is easily
removable, and can be mounted on either side (side shelf
rated at 40 lbs . and measures 16" x 22 112"), This car
breath es " from the sid es and back eI ~m i nati ng any
varuuM-Gl ea ne[-effect-"

" Includes draiverslides and hardware-

To order, Call your local Tektronix Sales Office . or call Tek's National Marketing Center .
Tall free : 1-800-428-2200, Ext. 99 .

2257 .1 5.~



Sta ndard featu res a I so i ndude fou r-o utl et p ower str i p,
I ock-down bar, m 1 dd I a s h a I f, secu ir i n g st rap, an d
acoessairies drawer, and probe holders . K213 data sheet
56W-7131-1 is available-

INSTRUMENT CARTSIWORKSTATIONS LgMAM

Th i s. tab le hei ght pi alorm indudes keyboard d rawer
and pull-out shelf . The K318 is a handsome, sturdy
addition to your work environment .

273
&Wl 41

lnch~?s
,N' metem',

The quality and workmanship is evident in this general
p u rpose uti I ity ca rt . I I you need a caa that I asts, th i s i s the
one for you .

K213

K318

Model 206

Tn order, call your local TektrDAiX Sales Office, or call Tek's National Marketing Center,
Toll free : 1-800-426-2200, Ext . 99.

K213
" gesignod fair LahoratorY
Instruments

" Tillable Top and Middle
Trays

" Locking Wheels
" Lockable Drawer in Base

K31 8
-P Ergonomically Sound for
Industrial-use, Computers,
Peripherals, and Test and
Measurement Equipment

" Plastic Laminate on Both
Surfaces

"Four-outlet Power Strip
-Locking Wheels
200 10. Load Capacity
KayboardlAccessories
Drawer
Strong1stable Slide-out Shelf
K318 Data Sheet 56W-7330
is A vailabiff

206
"LowProfile Cart (25" Height)
" Plasth: Laminate an Both
Surfaces

" Locking Wheels
" StablelSturdy Platform
" Optional Table Height
Available (3r Height)

K213 Lab instrument Cart

	

Ir $660
Securing strap included
0p 1 . 05 - De I ete powe rstri p
Opt, 10 - 7854 Kqbaard
Drawer

	

+$195
Opt . 12 - 600017000 Series
Pltig-iR SturagL Gabirret

	

+$140
Opt . 22 - Combines
o pti ons 10/12

	

4295
11/2 inch 142 inch Strap .
Order 346-0136-01

	

$39
1111Z inch x 57 inch Strap .
Order 346-0156-01

	

$32
Extre, Shelf."
Order 436-0132-01

	

$70
Keyboard Drawer ."
Order 436-0197-00

	

$225
FIII I- i n Storage- , I
Order 436-0196-00

	

$165
ftetaining Bar .
0Me r 650-18 B1 -OG

	

$12
K318 P-G_ Cart

	

2r $31313
OpL 05 - Delete power cord

	

-$25
206 Utility Cart

	

$270
Opt. 05 - 30' lh~ight
Probe holders included in the
(213 . K318 and 206.
*1 Mounts below top tray.
* 2 Mounts f., n or under

kanging shelves,

Tr Product available wilhin 24 hours
through Tak Direct . Call 1-800-426-2200.

401



INSTRUMENT CARTSIWORKSTATIONS

K332WH
*A Low Cost, No trills
Workstation

* mobilelcompact Platform
*LargelSturdy Work Shelf
*29 Inch High with Three
Black Steel Lays

* Attractive Vinyl T-MoldIng
Edges

* Optional Swing-out Shelf
(18 Inch z 14 Inch) with 4
Inch Deep Paper HolderAble
to Attach at Any Height

* Black, Hard Plastic Castors
* 5- Year Warranty

K335BN/K336BN
"A 35 Inch High, 25 Inch Wide
Workstation

" rho K3368N is 11 Inches
Wider than the K335EN (at
35 Inches High by 36 Inches
Wide)

" Incredibly Strong and
Attractive

" Adiustable Height and
Configuration

* Four 2-318Inch Castors
(2 Locking)

* Cable Management Clips,
Tools forAssemblyAre
Included

* Optional Slide-out Shelf,
Wire Base, and 5 Inch
Extension Tubes, Add
Versatility and Functionality,

* 5- Year Warranty

K332WH F . C ./I nst ru ment Cart

	

$160
Opt. 10 - Swing Out SM"

	

+$70
K335BN Compact RC,/
I n st r u meat Cart

	

$299
Opt. 10 - Slide Out Shalt

	

420
Opt, I I - Wire Base

	

+$45
Opt. 14 - (3) 5' Extension Tubes

	

+$40
K3366k Midw.e P C .1
Instrurneat Cart

	

$349
Opt 12 - Key boa rd H olde r

	

411130
Opt . 14 - (3) 5' EKterision Tubes

	

+$40
To order these options separamly
order:
Swing otit she It

	

118-8494-00

	

$90
Wire base' 2 118-8493-00

	

$111)
5' Exte ntion tu bas *1 118-8492-00

	

$50
Keyboard holder" 118-8496-00

	

$Mll
Slide out shalf"I IS-805-00

	

$115

K-332WHonly

Kjj5BN,9 ;s(y
K335BN or K336BV only
K335RVvnd!13~111~HiN y'(Do
Rag KTP. with kM

.

	

AZ,

Tools includedfortz,~sj?mbly.

If your workstation needs go beyond Scopernobilee Tektronix now offers a I Ine of Anthro` Technology Furnitur0l, tohelp solve al I your application needs . You can now call on Tektronix for not on ly your instrumentation solutions. but your
work platform solutions as well . Anthro", orig inaled as pal of Tektronix, and we're proud to offer a I Im ited 11 ne of theseproducts .

ME=
777-,"--n

K.735BN

23 .75

	

30.00
;76 M

30-00

	

29.00(76,20) 14 .87

Legs and base are 16 gauge, seam-welded, cold railed
steel with baked on powder coated black finish- The
sturdy white shelf is made of 1 " laminated with an
attractive molding edge-

25-00
(63 .50)

14

	

30.00

	

'
37~

Iq
0 _~(76-20)

	

10

	

4-(49 .2

irtches
(contimeTers)

K335BN is bone in color with pulty grey legs and
base . A 1 " laminated top and molding edge nnake the
K332BN an attractive addition to any work area- Add
options to best solve your platform needs .

18,75Ok *--(47.M--*

32.75- 1~35 .75

	

1250(90 .80)

	

(30~00) i14-uv 15 .00
(35 .56~ (17 .54)

11 .5G
(29 .21)

4

	

1- 11

	

1

30.00
(76 .20)

35-DO
(88 .90)

The K3366N is bone in color with putty grey legs andK336BN base . A I " I a m i na led top a n d mod i ng edge ccmp I i me nt
the high level of quality and value .



THE VITAL LINK TO YOUR SCOPE
No factor is more critical to optimized test and

measurement results thaii the use of the proper probe for
yo u ( scope. .

	

Using an off -t h e-s h e I f, g e neral pur p ose
commodity probe that is 11111 designed specifically for
your scope can result in significant loss in measurement
integrity, and cause costly delays and errors . Tektronix
probes, on the other hand, are designed, assembled and
tested to provide the best high-perforniance link possible
between your instruments and the device under test .

For over 40 years Tektronix has designed probes that
are matched not only to our scopes, but to your
instrument's requirements and your applications-
Tektronix is continually expanding its line of signal
acquisition probes for higher bandwidth, lower circuit
loading, reduced aberrations, increased ruggedness and
the ability to fit smaller geometries .

I : : :P~iillmmwanure_

pj~j ~3C. 5dbm mmre

p6ja6 CO . ~~ campact

Law"W49-

Sizes Rangingfrom Miniaturp to Microftube

Manufact u red u n der the inu st s If i ng ent co ntarn i n at ia n
conlrols, Tek probes are constructed of materials that
resist degradation from moisture arid other envifonrnenta[
conditions . Plus, they incorporate features such as
resistive center conductor cables which reduce
aberrations, increase bandwidth and minimize circuit
loading .

Tek offers you the world's largest and most respected
line of signal acquisition probes . Our line includes
passive and active voltage probes, current probes, high
voltage probes, low impedance/high frequency probes,
differential probes, logic trigger probes, opto-clectrical
converters, specialty probes and fixtured probes .

As your circuits continue to decrease in size, you can
make solid mechanical connections using fixed probes or
SMT Device interconnects . Tek fixtured probes are
designed specifically for ATE, manufacturing or other
repetitive testing of circuit boards, hybrids, SMDs or
other dense circuitry-

Miniature, compact, subminiature and microminiature
sizes feature low-mass tips and extremely flexible cable
for easy access to dense circuitry . The handy SMID
interconnects permit easy, hands-free probing .

Rlw~'X

SMD interconne.,-ts (SMG50, PLCC and SOIC)

Tek modular probes save you time and money in
repa i r and ma I nte nan cc.

	

The modu I e s (p robe h ead . cab I e
and connecto r/comp e n sat i u 11 box) a r e eas i I y rep I aced .
You can stock spare modules to avoid sending your
probes out for repair, thus rn i nim zing. downtime-
Modularity, rugged construction and highly reliable
hybrid circuitry make Tektronix probes, such as the, NEW
P6119 1 V1OX p robe, the best va I u e o n the market .

You can depend on Tek for designed-in equipment
compatibility aild consislently high quality. Any item you
order, from our top-of-the-line active (FLI) probe to the
simplest connector, is backed by an unparalleled
warranty and worldwide service network . We have an
uncompromising insistence on customer satisfaction .

THE ABC'$ OF PROBES (PRIMER)You
can learn about sigiial acquisition in our

comprehensive primer on signal acquisition probes with
sections on understanding probe specifications and
applications, selecting probes, and advanced probing
techn i q u es .

	

Easy to u se charts an d tab I es speed t h c
probe selection process for your specific application,

For your tree copy, ask your I ektronix sales engineer
f o r L itarat u re 60VV-6053 o r ca I I to I I -froe i n the U .S . A .
1-800-426 2200 .

PROBE AND SIGNAL CONCEPTS
(VIDEO TAPE)

A 53 minute video tape and 40-page
booklet describe practical uses of passive,
active and current probes . Emphasis is on
selecting the correct probe for your
application-

To order, ask your Tektronix sales
a ri g i i wet to r pa rt n Umhe r 068-0229-XX
(s pec ify~ tap e f ormati -00 3/4' U -MAT 10 . -0 1
Beta . -02 Beta 11, -03 Beta 111, -04 VHS NTSC
-06 VHS PAL, -07 VHS SECAM) . Additional
booklets are available by ordering Literature
number 6OW-6770 .

TO order, call your local Tektronix Sales Off ice, or call Tek's National Marketing Center .
Toll free: 1-300-426-2200. Ext. 99 .

7EMRUNIA FKUBE,)

Tek Probes Provide the
Most Cost Effective,
Reliable, and Accurate
Solution to Your
Acquisition Needs .

Contenis
Fixtured Probes . . . . . . . . . . . . . . . . . . . . . . . . 4G4
Spring Contact Probes . . . . . . . . . . . . . . 405
Probe Selection Chart . . . . . . . . . . . . . . ~ 406
Passive Voltage Chan . . . . . . . . . . . . . . . 409
Passive Probes . . . . . . . . . . . . . . . . . . . . . . . . . . 410
1 X/1a X Pass i ve P r obcs . . . . . . . . . . . . . 411
2200 Series Probes . . . . . . . . . . . . . . . . . . . 412
2400 Series Probes . . . . . . . . . . . . . . . . . . 413
DSA/CSA/1 1000 Series Probes 414
Active Probes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 416
Differential Probes . . . . . . . . . . . . . . . . . . . . . 418
Low Impedance Zo . . . . . . . . . . . . . . . . . . . . 419
High Voltage Probes . . . . . . . . . . . . . . . . 420
Isolators . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 421
Speciality Probes . . . . . . . . . . . . . . . . . . . . . . 422
Logic Trigger Probes ----------------- 423
Current Probes . . . . . . . . . . . . . . . . . . . . . . . . . 424
Probe Power Supplies . . . . . . . . . . . . . . . 428
SMT Device
Interconnects . . .. . . . . . . . . . . . .

	

. . . . . . 429
Accelerometers/
Temperature Probes . . . . . . . . . . . . . . . . . . 430
Modular Probe
Replacement Subassemblies . . . . ~ 431
Probe Accessories . . . . . .. . . . . . . . . . . . . . 432
Other Accessories .. . . . . .. . . . . .. . . . . . - 436

P6 179 1X110X bm Cost Probe
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DUPPEN AJV1,rL1PJkJYAJVD MICKOPRUEE5
FLXTURED PROBES

NEWA6501
1 GHz, 1 Mn, 10X
Buffer Amp I if i or

TYPICAL APPLICATIONS
Use in Test Fixtures
Mount on Probe Cards
Place onto circuit Boards

FEATURES
" DC to I GHZ Bandwidth
" High Impedance (I M 12,
<2.5 pf)

" DrIVes 50U Coaxial Cable
" 1OXAttenuation

P6501
750 MHz, 1 Mn, 1OX
Microprobe

TYPICAL APPLICATIONS
" For Hybridand SMD Probing
" Mount an Probe Cards
" Use in Probing Stations

FEATURES
" DC to 750 MHz Sandwidth
" High Impedance (1 M Q,
< 1.8pF)

" Drives 50 0 Coaxial Cable
,P 1OXAffertuation
a Replaceable Probe Tips

P6507
1 GHZ, 50fl, IX
Microprobe

TYPICAL APPLICATIONS
-P For Hybrid and SM0 Probing
a Mount on Probe Cards

Fe in Probing Stations

FEATURES
to I GHZ SandWidth
i I Input

* IXAftenuallon
* Replaceable Probe Tips

The A6501 is a high performance 1 JX . dc-to-1 .0 G Hz
FET input buffer amplifier designed for placement onto a
circuit board, probe card or bed-of-nai Is test fixture . The
A6501's versatile connection design provides connection
to the c i rcu it board ar f i xtu re by e i ther twisted wi re s,
sp r I ng I oade d cc ntacts, or 0.100" (2 .54 mm) pi tc h I eads .
The A6501 features low input capacitance, high input
impedance, and drives a 50 L2 load-

The P6501 Microprobe is a 1100 input active probe
optimized for probe card mounting and probing stations .
Its very low profile about (0 .5 in . high) avoids interfer-
ence with the objective lens of microscopes and lasers .
Th e nar row body (abo u 10 . 100 i It. wi de) makes it we I I
Suited for high-derisity probing applications .

The power and signal cables can be conveniently
ternoved for set up and storage of probe cards between
uses . The 50 Q coaxial signal uses a miniature 50 L2
connecter at the probe end and a BNC connecter on the
i nstf u ment end ~ Note the p robe's p owe r f eq u i re ments .

1'6501 and P6507Mounied on a P~vbe Card.

7507
The P6507 Microprobe is a 50 n input probe and

companion to the P6501 . The probe can be used as either
a 50 Q input of uutput probe in card-mounted applica-
tions . It consists of a 30 rni I thick Alumina hybrid
substrate with a 50 Q striplIne and a miniature 50 Q
connector . The P6507 maintains a low profile thus
allowing use of multiple probes in dense m[croprobIng of
hybrids, SIVIDs and other high density circuits-

"HARACTERISTICS

FftM P6507 A6501
Bandwidth

	

750 MHz

	

1 GHz	I OHz
Rise Time

	

45D ps

	

350 ps

	

350 ps
Attenuation

	

lox

	

I x

	

lox
Input R

	

1 Mn

	

5092

	

1 Mn
Input C

	

< 1 .8 p	N/A

	

:~ 2.5 pF
Dynamic
Range

	

±10V N/A +10V
Maximum
Nondestructive
Input Voltage

	

t 26,5 V

	

± 42.5 V

	

± 26.5 V
Power Supply
Requirements

	

±15 V at

	

N/A

	

15 V at
20 mA,

	

20 rnA
5 V at 17 rnA

	

± 5 V at
17 mA

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Cerfler .
Toll free : 1-800-426-2200, Ext . 99 .

A5501 1 GHz, 1 M 0 . 1 OX Buffer Amp I Ifle r

	

$399

	

OPTIONAL ACCESSORIES
I nclud es : 3-3/4' a n d 10-114' Pa tola (50 L2) signal

	

A6501

	

P6507
cables, Pa Itola-ca b le-lo-circ u it- board adapter, three

	

20Power Connector- ror Male, Order 131-3941-00

	

50Q Cable- Miniature to SNC 0.5 rTl.
0 .1" spring contacts, 0 . 1 " pitch lead Irame-

	

For Famale o rd a r 131 -3821 -01

	

.1

	

0rder 174- 0668- 00

	

$33
1 nstructiof ; sheet/App I ii,,ati on notes (070-hOS-00) .

	

PeIto I 8-to-914C Oda p ter - U War 131 ~ 1315- 01

	

$5

	

Grourid Lead Assemb IV - 0 rder 196-3141 -00

	

$7
100 M I L Conten; S pri no Contacts - Pkg of 10 .

	

REPLACEABLE TIPSF5501 750 MHz . 1M 0 . 1OX Microprobe

	

$499

	

Ordor 0 16-0946-00

	

$50

	

The P6501/6507 tips can be easily replaced asIncludes : Two tungsten probe tIps (206-0171-01) ;

	

Power S u pp ly - 0 rder 119-24 61 -00

	

$135

	

they wear or lor different applicatioris,Ground lead (196-3141-00) ; Instruction sheet

	

Power Cable -Toconnect probe to 1102 power

	

Standard Leoglh - 0.20' (5.08 mm)(070-6300-00) .

	

supply (see page 428) . 0 rder 174- 0943 -OU

	

$100

	

Tungston Probe Tip - Pkg of 5 . Ord e r 206-0371 -02

	

$28Opl, 01-Add 115 V ac, 6OHz power supply and

	

PaIla dium Pro be Tip - Pkg of 5 .
1 .5 M 50 Q cable .

	

+$1159

	

Moll
Opt 02 - Add Telkprube~ cable

	

Manuel -Order 070-6188-00

	

$10

	

Ordor 206-0370-02

	

$211
Ord e r 0 1 5-OW-00

	

$159

	

Power S u pq ly - 0 rd a r 119-2461 -00

	

$135

	

Long Length - 0-4 6' (11 -6 m rn)
50 C2 Cable - Miniature to BINC, 1 .5 rn . Order

	

Tungsten Probe Tip - Pkg of 5 .
P5507 1G Hz, 50 Q, 1 X M icrop robe

	

$52

	

174-0538-00

	

$33

	

Order 206-U371-03

	

$28
Includes : One tungsten probe tIp (206-0371-01) ;

	

Power C a b le - Ti~ con n act probe to 1102 powe r

	

Palladium Probe Tip - Pkg of 5,I
nstru ct ion s hest ~ 070-6301 -00) .

	

~upply (See Page 428) . Order 174-0943-00

	

$100

	

Order 206-0370-03

	

$28
Opt. 01 - Add 0 .5 m 50 92 cable .

	

+$39

	

0rourid Lead Assom bly - 0 rd v r 196-3141 -00

	

$7

	

.I

	

Contact your local sales representative.



P6515 and P6577shown .

P651 1 /P6513/P651 5/P6517
The P651 1, P6513 are I OX, DG-to-300 MHz (DC -to-

250 MHz to r P651 5, P651 7) p robes des 1 g ned for
to lacemen I i nto a bed-of- na

I
I s f i xtu re o r ot her f ixtu red

applications- The probe is designed for low circuit
loading and high-bandwidth signal acquisition . This
e nab I es acq u i s iti on of ac pa rametr i c wavef orm 1 nitorma-
tion from high-impedance test points .

Electrically, the probe consists of a high impedance
sp r i ng- I oad ed contact and act Ive c i rcu itry to d rive a 50 92
transm i ss i on I i ire - The p robe's s pf i n g cc ntact receptacle

Attenuation

	

lox

P6513 and P6517 in test fixture.

allows the user to interchange spring contacts to
accommodate a variety of different tip corif igufations .

P651 1 /P651 5 has a stan d a rd twist-o n B NC : th e
P651 3/P6517 has a p u sh- oil B NC for ease of co n nect 1 o n
when used with the Tektronix TSI (Test System Interface),
(see pages 309--318) . Power connection is made with a
Berg connector for the P6513/P6517, The P651 I/F6515
uses a DIN connector for power. The 1102 power supply
powers up to four P651 ls or P6515s .

Programmable P6513/PG517 scanning is provided by
the TSI family of products (see pages 309-318) .
Complete support packages including probe power, are
available for 12 probes- These packages faci I itate use of
th a p robes i n auto mated testi ng app I icat

I
o ns su ch as

functional board test . The probe receptacle's diameter
permits mounting on 100 MIL (50 MIL for P6515/PG517)
centers, used in most circuit board testing .

CHARACTERISTICS
Electrical

	

M11IM513

	

Commom To All

	

P651W517
Bandwidth

	

300 MHz' 3

	

250 MHz'-"

Rise Time

	

< 1 .17 ns

	

< 1.4 ns

Input R

	

1 Mn
Input C

	

< 3.8 pF

	

f~ 4 .0 pF
Dynamic Range

	

+15V
Ma)c Nondestructive Input Voltage

	

+30 V at dc
Power Supply Requirements

	

1b V at 30 mA/ ±5 V at 45 mA
Low-Frequency Compensation

	

Fixcd, flat ±3%
Propagation Delay

	

3.8 ns ± 100 ps
Probe Aberrations

	

±6%, 8% p-p in the first 4 ns, < ±2% . 3% p-p after 4 ns

Output Zero

	

<±2 nnV
DC Thp ,mal Oriff

	

< 50pVC
Physical
Not WEighl.

	

2.0 oz (56 g)
Recommended Minimum
Center Spacing

	

0 100' (2-54 mm)

	

0.05" (1 .27 mm)
Recommended Travel
Spring Force Pre-loaded

	

2.0 oz (57 g) ±20%

	

1 .26 oz (36 g) ±20%
211 travel

	

5.5 oz (155 g) ±20%

	

3-5 oz (99 g) ±20%

Mounting Hole Diameter

	

.067* to .069'

	

.037 to .038'
(1 . 70 to 1 . 75 mm)

	

940 to - 965 mm)
REceptiulE (outside diameter)

	

.066" (1 .68 mm)

	

.036' ( .914 min)

To order, call your local Tektronix Salits Offica, or call Talk's National Marketing Center .
Toll free: 1-800-426-2200, Ext 99 .

01-AI I V Ly L/ Ul V -1111-1 1

FUTURED PROBES

P6511/P6513/
P6515/P6517

TYPICAL APPLICATIONS
" In Bed-ot-Nalls Fixtures
" Other FWured Applications

Which Require High BlIff,

Low Loading

FEATURES
" DC to 300 MHz Bandwidth
(259 MHz for P6515IP6517)

" High Impedance (1 M Q,
< 3.8 pF for P6511IP6513)
k4.0 PFfor P65151PO517)

" grives 50Q Coax Cable
" Standard 100-MIL or
2.54 mm Spacing
(P65111P6513)

" Standard 50-MIL or 1.27 mm
Spacing (P6515IP6517)

*Automated Scanning

ORDERING INFORMATION
P5511, M13 Spring Contact
Probes .

	

$259
Each Includes: 2 signal
receptacles, 4 GND receptacles ;
5 100-M I I. c row n 8 pring contact
ti p s . " 4 G ND leads-, i nst roctic n sheet-
M15, P5517 Spring Contact
Probes .

	

$259
Each includes : 5 receptacles ;
5 5 0-M I L c rown spring contact
ti ps ~ ", 2 ~ig . leads; 4 G N D leaft
iostru~tiQn sheet .

RECOMMENDED ACCESSORIES
Menu als -
(P651 1) Order 070-6776-00 .

	

$10
(P6513) Order 070-6845-00,

	

Sig
(P6515) Order 070-7263-00 .

	

SID
(P6517) Order 070-7965-00-

	

$10
0PTIONALACCESSO RIE 9

Power Con nectar -To power
P6 511 o r P85 15 probes from
other supplies, Order
131-4408-00

	

$12.75
System Interface Kits
To interface P6513 or P6517
probes to test systems such as
the TS1 family (see page 317)-
ITA Probe Sce nner K It -
Su p port for on A lixtu re .
0 rd 8 r 021 -0443-00

	

$125
ITA/Revr/Powat Probe Scanner Kit -
Su p port for one Ts I Syste in,
Ord a r 021 - 0444-00

	

$350
Available in Paek(Wps
ef- 10 receptacles and 11~6
or order directly from QA.
Technology.
Ava ;lable in packages of10
receptacles tend til;s or order
dfrectly from EverefflCharies .
For I GHz bandwidth see the
A6501 on the p rev iaus page,
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INSTRUMENTIPROBE REFERENCE

I1000101116001CU800 SERIES
ll?.01/11201A
11A32
11A33
I IA34
11A552
11A72/11A71
TD20/22124/26
7000 SERIES
7YX
7A13
7A15A
7A16A
7A18A
7A19
7A22
70A
7A2b
7A299A29P
7A42
7D12
~1)13A

2500/280131MISC SERIES
25AAl

'
125AA2

2815
RTD715/720
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S = Probe shipped with product or offered as

	

P6133IP6136 (subminiature) or P61331

	

"6 P65IX=P651 lIP46513IF6515IP651 7
an option to the instrument,

	

P6136 Option 25 (compact) .

	

*1	May require additional adapter(s) for
R - Othersuggesled ci~imbinations ofProbe

	

Requires sco

	

ProPer interfacing.
qnd instrument. Waynot meet

	

powersuppjy~e probe powerjack or I I01A

	

.8

	

465M standard Probes are P6104AI
instrument specifications.)

	

Requires 11000IDSA600 TEKF'ROBE'm

	

P6101A,
Useable combination where probe

	

interface or 1103 TEKPROBErm power

	

*1	3,761336Astandard probe is P6148A .bandwidth exceeds that ofinstrument.

	

supplY

	

*10 7 .912/T921/7-922/T922R qandard probe h;
Ugeable rombination where probe

	

Envirommental Probe -50'C to + 150'c

	

P6006
bandwidth may limit instrument

	

Use with 134 amplifier extends lower 3dR

	

*11 Low Impedance Probesswifirations-

	

frequency response, but reduces upper 3dB
Blank = Unuseable combination ornot

	

max. bandwidth .
recummendedjor electrical andlor
morhanical reaso&g-
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S- Probe shipped with product or offered as

	

P6133IF6136 (subminiature) or P61331

	

P65LY-P651 lIP6513IF65WPb5l7
an option to the instrument.

	

P6136 Option 25 (compact).

	

May require addilionai adapterWfor
R~ Other suggested combinations ofprobe

	

Requires scope probe Powerjack or 11OLA

	

Proper interfaring,
and instrument. (May not meet

	

powersupply.

	

465M seandayd probes arr P6104AI
instrument specocations.)

	

*3 Requirt-~ I f(MIDSA600 TEYPROBETm

	

P6101A
+ = Useable cumNnation where probe

	

inteifiace or 1103 TEKPROBETm Power

	

3361336A standard Probe is P6148A.
bandu4dth exreed4s that of imqrumpnL

	

supply~

	

*10 T9 12IT921IT922IT922R standard probe is
- - useaviecombinabonwhereprooe

	

Envirommentai Probe 50-L, to +15(r-G,

	

P6006.
bandwidth may limit instrument

	

Usewith 134amplifier &dends lower .?dB

	

*11 Low Impedance Probesspecifications .

	

frequency resPonse, but reduces upper 3dB
Blank ~ Unuseable combination or not

	

max. bandwidth.
rerommendedjbr electrical andlor
mechanical reasons.

	

I

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
Tall free : 1-800-426-2200, Exi. 99.
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INSTRUMENTIPROBE REFERENCE

If
SDO SERIES
3U5/314
335
326/136A '9
390AD
T9N SERIES
T912/T921
T922/T922H
TWA,19KA
TM50001111500 SERIES
ANM
DC503A
DC5GM4/DC504A

DC5010/DC510
SC501
SC502
SW
SC504
S15010/iws
SPECTRUM ANALYZERS
2/10
2753P
2754)P
2755/PlWAP
2756P/2782
M
492/A!APM/BP/PGM
494M/494A/R
495/P1496/Pi497P
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S= Probe shipped with product or offered as

	

P6133IP6136 (s ubminiatu re.) or 1161.33/

	

P651X-P65111P65131Pi55151P651?
an option to the instrument.

	

116136 option 25 (compact),

	

MayrequsrWddtionaI adapter(s) for
R = 0ther sugge-sted rombinatio ns ofprok

	

Rcquiresscope prube pvwerjack or I101A

	

proper
g

	

i4

andinstrumeni. (May not meet

	

Power supply-

	

4(35M standard Probat are P6104AI
instrument specifications .)

	

Requires 110001DSA600 7EKPH0BETm

	

P61OL4 .
+ = (Ispable combination where probe

	

interface or 1103 TEKPROBE'm power

	

3361336A standard Probe is P61481A.
bandwidth exceeds that ofinstrument.

	

supply-

	

79i2IT92ilT9221n22Rstandard probe b;
Useable combination where probe

	

14

	

P.'nvironmenta I Probe -5VC to +I&PC.

	

F6006.
bandwidth may limit instrument

	

*.5

	

Use with 134 amplifier extends lower3dB

	

Low Impedance P~,vbes
specifications.

	

ftequenu response, but redures upper ?dB
Blank - Unuseable combination or not

	

mar. bandwidth.
rerompnendedfor electrical andlor
mechanical reu~ons-

To order, call your local Tektronix Sales OffIce, or cal I Tek's National Marketing Center.
Tall free : 1-800-426-2200, Ext. 99 .



A FEW TIPS FOR SELECTING PROBES
The following chart provides a brie(ovemew of the,

Passive and Active Voltage probes available form
Tektronix . In most cases the chart reflects the standard
probe only, but optional lengths are available for most
units . For further information on each probe listed see
the page i nd i cated i n the last co I umn of t he c hart .

Voltage probes provide a convenient path from the
circuit under test to your measurement instrumentation,
When you are choosing a voltage probe many items
should be Considered . You would I ike the probe to be
t ran spare nt to t h e D UT (Device U n der Test), so t he c i rcu i t
continues to function as it no external influence had been
added . If the probe presents an impedance which is
much less than an order of magnitude larger than the
circuit impedance, the the probe starts to interact with the
circuit and is no longer transparent to the circuit under
tp.st- Therefore circuit performance may change and your
measureme nts may no I o n ge r ref lect actual c i rcu i t
performance .

Factors which should be considered when choosing a
pro be i ncl ude : the i nstrumentali o n be i n g used ; ci rc u i t
u nder test character i stics, suc h as : testpo i nt impedan ce,
voltage level and size (geometries, number of connection
po i nts an d type of co n n ecti on po i nt) ; an d t he type of
measurement you wish to make, such as : amplitude,
bandw 1 dth, ri set i me, abe r rat i o n s (pert u rbati ons),
propagation delays or timing measurements .

For additional information on choosing a probe
(voftage . current, etc .) please request free of charge out
'ABC's of Probes* booklet .

Practical uses of passive, active and current probes are
described in a 53 minute video tape, Probe and Signal
Concepts 'The Vital Link*- See page 364 for ordering
information for 'Thc Vital Link' video tape .

To order, call your local Tektronix Sales Office, or call Talk's National Marketing Cienter .
Toll free : 1-800-426-2200, Ext. 99,

Passive Probe Selection Chart

V U1J1 J11LTI .:f L iILU"L~0

SELECTION CHART

Allen- Nominal"

	

BWMHz DC+pkAC Scope

	

Readout/
Type

	

ufftioa

	

Length

	

Loading

	

at -3 dB"

	

Maximum

	

In PF

	

Identity

	

Page

P6007

	

loux

	

6 ft

	

1OW1

	

2.2pF

	

20

	

1 .5kv

	

15 to 55

	

Naft)

	

42D
FBUO8

	

lox

	

6 ft

	

I cmil

	

2 .5pF

	

100

	

600V

	

12 to 47

	

No/No

	

422
(Environmentalized)
P6009

	

1OU

	

9 ft-

	

10MQ

	

2.5DF

	

120

	

1 .5kV

	

QW47

	

YesiNQ

	

420
PSO15

	

100OX

	

10 It

	

I OOMQ

	

3,OpF

	

75

	

20 kv

	

121o47

	

No/No

	

420
P6046

	

lox

	

6 It

	

IkQ

	

l .OpF

	

100

	

20 V

	

15 to 20

	

NwNu

	

422
P16053B

	

lox

	

6 ft

	

1UMQ

	

12.5pF

	

zoo

	

500 v

	

16(o24

	

Yes/Yes

	

422
1`6055V

	

lox

	

1 .6 M

	

1MO

	

9.9pF

	

150

	

boo V

	

17 to 23

	

Yes/Yes

	

418
Opt 33

	

lox

	

1 .5 m

	

1W2

	

10.5pF

	

150

	

500v

	

13 to 17

	

ye&-Yes

	

418
1`1606213

	

lox

	

6 ft

	

10MU

	

14-0 F

	

too

	

500 v

	

15 to 47

	

Ym/hla

	

411
Ix

	

IMU

	

105,4F

	

6
P60638

	

lox

	

6 ft

	

1 OME2

	

141~F

	

200

	

500V

	

15 to 24

	

Yes?*

	

411
Ix

	

IMQ 105. pF

	

5
P6101A

	

Ix

	

2m

	

IN10

	

54.OpF

	

15

	

500 v

	

Any

	

N/A (lX)/No

	

410
P6102A

	

lox

	

2 m

	

10MO

	

13.2p~

	

80

	

boo v

	

36 to 55

	

Yes,'No

	

410
P61Us

	

lox

	

2 m

	

10MO

	

13.2pF

	

50

	

500 V

	

15 to 35

	

NO/No

	

412
P6105A

	

lox

	

2 rn

	

1OMil

	

11 .2pF

	

100

	

500V

	

15 to 35

	

YewNo

	

410
P6106A

	

lox

	

2 M

	

IOW2

	

11 .2pF

	

250

	

500V

	

15 to 35

	

Yes/No

	

410
P6107A

	

lox

	

2 rn

	

10MC2

	

13.OpF

	

1 0{1

	

Soo V

	

20 to 51

	

yos,-No

	

410
P6108A

	

lox

	

2 m	10MIQ

	

11,2PF

	

100

	

500 v

	

15 to 35

	

No/No

	

410
P6109

	

lox

	

2 m

	

ION10

	

13.2pF

	

150

	

500V

	

15 to 35

	

Yes/No

	

412
P6115

	

IX

	

1.5 M

	

1MU

	

64pr

	

>5

	

42V

	

Any

	

No/No

	

410
P6119

	

lox

	

2m

	

1OMQ

	

15.3pF

	

100

	

500v

	

15 tfj 35

	

NO/No

	

411
1 x

	

lmo

	

12opp

	

8

	

3~0v
P6121

	

lox	1-5 M

	

1CMD

	

11 -OpF

	

100	500 V

	

201026

	

Yes/No

	

412
P6122

	

lox

	

15M

	

1OMQ	11 Off

	

too

	

500v

	

15 to 35

	

No/No

	

412
P61?5

	

SX

	

15M

	

Wra

	

20.0pF

	

200

	

250V

	

15 to 33

	

No/No

	

422
P61 27

	

1OX

	

1 .5m

	

10MQ

	

12.7pF

	

300

	

500V

	

12 to 18

	

Y88/hin

	

411
Ix

	

I Nlg~

	

100pF

	

a

	

350v
P6130

	

lox

	

2 M

	

IOMQ

	

13-2pF

	

250	500 V

	

15 to 35

	

Yes/No

	

410
P6131

	

lox

	

1 .3 m

	

Iomja

	

10APF

	

300

	

500v

	

15 to 35

	

Yes/No

	

413
F613311

	

lox

	

2 M

	

10MCI

	

12,7pF

	

150

	

500v

	

15 to 30

	

YeslNo

	

413

P6131, P6133. P6136, P6137proks are

	

P6134C

	

lox

	

1 .6 fn

	

I0MQ

	

10.8pF

	

400

	

500 V

	

12 to 18

	

yeafyes

	

414
designed for 2400 series and provide optimum

	

P613W~

	

lox

	

1.5 M

	

1Mil

	

10.5pF

	

150

	

500V

	

13 to 17

	

YesNes

	

418
performance to these scopes.	P6136*1	lox

	

1 .3 in

	

1 OMQ

	

10.8pF

	

350

	

500 v

	

12 to 18

	

yesiNo	413
Bandrvidth ratings vary when scope input

	

P6137"

	

lox

	

1.5 rn	10M0

	

10-8pF

	

400

	

500 v

	

12 to 18

	

Yeslyes

	

413
capacitance, moves away from the designed

	

P5149A

	

lox

	

2 rn

	

1 Wi~

	

13.OpF

	

so

	

Soov

	

20 tD,91

	

NniNn

	

410
nominal value ofthe probe's compensation

	

P6156

	

lox

	

1 .5 M

	

5000

	

Ir

	

3500

	

15V

	

NeA~500~

	

YasNas

	

-~-19ra"ge.

	

In Most rag0-s th is it ~20 pFfar the

	

Opt 25

	

1 00x

	

1 .5 M

	

5ko

	

1~ pF

	

3000

	

55V

	

N/A 50D

	

YesNes

	

09
P61OX,4 andP612X or -15 PFfur the P613X

	

Opt 25

	

20X

	

1 .5 in

	

1 kQ

	

lpF

	

3500

	

22V

	

WA(500)

	

Yes/Yes

	

419
and M562,

	

Opt 27

	

1x

	

1 .5 M

	

500

	

N/A

	

1500

	

Scope

	

N/A (500)

	

yesfyes

	

419
Probe pair, designed for differential inputs

	

(50w~

	

input
(P6135Afor the ILA33 only)

	

P5562

	

lox

	

1-5fn

	

lomo

	

10.3pF

	

350

	

42 V

	

15 tu ~o

	

Yus/Nu

	

413
Otherprobe lengths availablejbr passive
probes, see identified page for further

	

Active Probe Selection Chadinformation.
Allen-

	

Nominal

	

BW MHz*'

	

UG+0 AC

	

Linear
Type

	

itation

	

Length

	

Laadiflj

	

at -3 d8

	

Maximum

	

Oftet

	

Range

	

Page
P6201

	

1 x

	

r] ft

	

1 00k~l

	

3.OpF

	

>900

	

+ loov

	

+ ~.Bv

	

±0.6

	

416
lox

	

6 tt

	

1Mca

	

1 .50

	

>90fl

	

+ 260V

	

- 56V

	

+6.0
1aox

	

6 ft

	

IW1

	

I
5pF

	

~,900

	

+ 200V

	

+ 200V

	

, 60
P6202A

	

lox

	

2M

	

10101a

	

2.OpF

	

>500

	

i 200V

	

+ 55V

	

+6.0

	

416
1COX

	

2 to

	

10MO

	

2.OpF

	

>500

	

2GOV	200V

	

L 60
P6203

	

lox

	

1 .6 M

	

>IW2	2-Op~

	

1000

	

40V

	

± 1 OV

	

--lo

	

41
P6204

	

lox	1 .5 M

	

I OMQ

	

1 9gF _

	

1000

	

!t40V

	

± 15V	±10

	

414
P6230	1 bx

	

1 .6 M

	

45DO

	

I 3pF

	

1500

	

± 30V

	

± 5V

	

± 5	417
P6231

	

lox

	

1 .5 M

	

45fX2

	

i-GpF

	

1500

	

+30V

	

+ 5v

	

± 5

	

417

499



PASSIVE VOLTAGEPROBES
FOR 1 MQ INPUTS

P61 01A
DC to 34 MHz, IX

P6115
o DC to >5 MHz, IX

P6102A
9 DC to 60 MHz, 18X

P6105A
@ LIC to 100 MHz, 10X

P6106A
- 17C 10 250 MHz, 10X

P6107A
# DC to 100 MHz, 10X

P6108A
- DC to 100 MHz, IUX

P6149A
0 DC to 50 MHz, 1OX

P6130
9C to 250 MHz, 1OX
Subminiature

FEATURES/BENEFITS
* High Fidelity Signal
Acquisition at Low Cost

* Hybrid Circuitry for Improved
Performance

" Rugged for Greater
Reliability

" Miniature Size TIP
" Modular Construction

HE

P6106A

	

P6130Modular Subassemblies
MODULAR PROBES

	

Tektronix modular passive probes are used to acquire
Tektronix modular probes are designed to save you

	

high fidel i ty signals tium luw sou rce i nipedance ci rcu its-
money in repair and maintenance ovpf the life of [lie

	

The P6102A, P6105A, P6106A and P6107A wi I I
probe . The three modules (probe head, cable, and

	

dUtUfflatically scale the readout on osci I loscopes
ro n P ect nir/cnmpensa I i o n I)OX) q Li i Gk I y s [ up o r sc raw

	

equ i pped with t h 1 s f eatu re . Al I b u I I he P61 01 A, P6115,
together eliminating the need for soldering . Spare

	

P6108A and P6130 provide a ground reference button ori
modu I es ca it be or de r ad aild sloc ked, rad uGi ng down-	the probe head for quick trace identification . The P6107A
time and ell rninating the need to send a probe In for

	

and P6119A teature a f i ght angle IBNC connector.
r epai is (see page 13 1 ) . M od u laf i ty, ru g g ad co nstruct i o n
and highly reliable hybfA circuitry rnakp these Tpktrr)nix
probes a cost effective probing solution .

CHARACTERISTICS

P6101A Opt. 01

	

1 m

	

1 X

	

34 MHz

	

I
MU/32 .0 OF

	

501) V

	

Any

	

No
P6101A

	

2 rn

	

I x

	

15 Mliz

	

I MEV54 .0 OF

	

500 v

	

Any

	

No
P6101A Opt. 03	3 in

	

1 x

	

8 MHz

	

I M1178.0 OF

	

500 V

	

Any

	

No
P6115

	

1 .5 in

	

1 X

	

> 5 MHz

	

I Mia/64 .0 OF

	

42 V

	

Any

	

No
12610A

	

2 rn

	

lax

	

60 MH7

	

10MW13 .2 OF

	

500 v	36-55

	

Yes
P5lU5A Opt- 01

	

1 in

	

lox

	

1OU MHz

	

10 M0J8 .7 pF

	

500 v

	

15-35

	

Yes
P61 05A

	

2 in

	

lox

	

100 MHz

	

10 Mu)11-2 OF

	

500 V

	

15-35

	

Yes
P61 05A

Opt- 03

	

3 rn

	

1
0 X

	

90 MHz

	

10 MC2)13-2 OF

	

500 V	15-30

	

Yes
P6106A Opt. 01

	

1 in	lox

	

250 MHz

	

10MW8.7 pF

	

500 v

	

15-35

	

Ye .;
PG106A

	

2 in	lox

	

211 MHz

	

11 Ill 11~22 pF

	

500 V

	

15-35

	

YesMHz

	

10 Mf
P61 06A Opt. 0a

	

3 m

	

"13
lox

	

150

	

OF

	

500 v

	

15-30

	

Yes
P6107A

	

2 in

	

lox

	

100 MHz

	

10 MjTJ 3 - D pF

	

500 v

	

20-51

	

Yes
P61 OaA a pt- 0 1

	

1 m

	

lox

	

100 MHz

	

10 MQ18 .7 OF

	

500 V

	

15-35

	

No

P'l "A
",

	

, n,	10X

	

100 MHz

	

0 Mig 12 pF
G108A

	

_ 0,

	

, M

	

1
	500 V

	

15-35

	

Nolox

	

90 MHz

	

10 M02/11 12 OF

	

500 v

	

15-30

	

No
P6149A

	

2 rn	lox

	

50 MH7

	

10W9130 pF

	

500 V

	

20-51

	

No

ORDERING INFORMATION

Nominal Atten-

	

Band-

	

Loading

	

Scope C

	

Read-
Length

	

option

	

width

	

DIG Max

	

In pF

	

out

P6149A

	

P613DA Opt- 01

	

1.5m

	

lox

	

2bl) MHz

	

10MW 27 OF

	

500 v

	

15-35

	

Ye .-;
P6130A

	

2 in	lox

	

250 MHz

	

10 ME2/13 .9 OF

	

500 V

	

15-35

	

Yes
P6130A Opt. 03

	

3 rn

	

lox

	

150 MHz

	

10 MU/14-5pl`

	

Soo V

	

15-30

	

Yes

P61 01A I X 34 MI iz, 2 rn Modular Probe

	

In

	

$60

	

P5130 1 OX . 250 MHz . 2 in SubininiatUFe PF01)0

	

V $15U

	

P6102A 1OX, 60 MHz. 2 in Modular Probe

	

'V

	

$70
1ncI ij

	

Hetra r.,talble h ao k t i ip~ 013 -0107-06):

	

1 nclu des : Ad j u stme n t too I f 003 - 1433 -00) ;

	

Same as t he P61 OSA ; I nstru ct ion s heet
Probe tip grouAd cover (166-0404-01) : 5-in

	

Retractable hook tip (013-0206-02) : Circuit

	

(070-5824-00) .
Gfou no I ead (175 - 0124 - 01) : 12 - in G rou nd I ead

	

board rm n nector (131 -2766-03) : 8- i n . A I ligato r

	

P51I7A 1 OX . 100 M Hz, 2 in Mod ular P ro b e

	

$130
(175-0125-01)

'
Alligatfir clip (344 0046-00) .

	

ground lead ~196-3?86-00) : 6-in . Mirrohnok

	

Includes : Same as the P6105A -. InSiFUU1011
Two eac h of b lac k. wh ite and s i We r ca b I e marke rs-.

	

ground lead (196-J302-00)
'
2-in . Ground lead

	

sheet (070 - 5518 -00) .Ingtruction sheet (070-5299-00~ .

	

(195-4240-04 Probe holder (352 06U-00~

	

P5115 ix, >~ MHz. 1 .5 in Modular prap

	

'ff

	

$32
P61 05A 1 OX, 100 M Hz, 2 in Modu lat P ro be

	

Ir $100

	

Two eac h of wh ite . g ray, red a nd g re o n cable

	

I ficludes : Retfacta U I e ho ok tip (013-010 7 - 06) -
Includes: Same as the P6101A plus adjustment

	

markers : I n structio n sh eel (0 70- 5513- 00) .

	

12-in Ground lead (175 0124 -01)

	

1 2-m Gra6d
tool (003-1433-00) - Instruction sheet

	

OPTIONAL CABLE LENGTHS

	

iead (196-3121-0% Two each rej and yellow
(070- 5516-00) .

	

(I'511011A, P6105A, M100A, P6108A, P61301

	

cable markers ; Instruction sheet (070 - 6429-00)~
P6106A I OX . 250 MHz, 2 in Modulw Probe

	

V $150

	

Opt. 01 - 1-m (P6130 1 .5 in) cabl~

	

+$tLoo

	

P5149A 1 OX ~ 50 M Hz, 2 m Mod u laf Probe

	

$1130
I n oi o d es~ Sa me as th 8 P61 05A exce pt 3- in

	

Opt. 03 - 3-m cable

	

+$115

	

lncludas~ Same a~ the P6105A . instruction
Ground lead (175-0263-01) instead of 12-in

	

OFTI0NAL AC CESSOR I ES

	

shBet (0 70- 5510- 00) .
G ru u rid lead . I n st r u ct ion sheet (0 70 -5517-00)

	

Conversion Kit - Subminiature Tip to CoinipaCt I ip

	

$60

	

For pro be ac casso r i a 9, see pa g es 432-435 .
P5108A Ift, 100 MHz, 2 rn Modular Probe

	

Ir

	

$90

	

P6130 Order (040-1253-02)

	

For replaceable modular subassemblies, sse page 431 .
IRclucics Same a ,; The Pf)105A! Instruction sheet

	

Instrument compatibility chart is an pages 406-41W
(070-5519-00)-

	

only P6 I01A I Al c7a bie (Opt. 01) ova ilable

	

W

	

Pr oduct availab le w ith in 2 4 h a j rs th mug h Telk Di rect .thru Tek Direct.

	

Call 1-800 426 - 220-

To Wier, call your local Tektronix Sales Office, or call Tek's National Marketing Center .
Toll free : 1-800-426-2200, Ext. 99.



P6(*.IB
CHARACTERISTICS

N119

	

P6127

Nominal Aften- Band-
Length Bation width

rAMI Vh_ VULIACTErIYU15h,)~ PUK I All 2 11VrU 1,)-0
1XI10XIGROUND REFERENCE6

1X/10X probes qive you two probes in one. . One of
the tour Tektronix 1 X11OX probes can satisty almost any
of yo u r pass i ve vo Itag e me.astj nem e nt req u i fe nne n Is .
Each has g TOOnd refere nce capa b i I i ty wh Ich a ` I ows yo u
to qu ickly establish lhe gfound level drid to easily identify
your probe without having to leave the circuit . All tour
p To bes are c on I pat i b le w ith the m i n i at u re accesso r i es .

Loading

	

DC Max

ORDERING INFORMATION

Scope C
in pF

TD order, call your IDcal Tektronix Sales Officep or call Tek's National Marketing Center.
Toll free : 1-800-426-2200, Ext. 99.

Readout

P6119

	

2 m

	

lox

	

100 MHz

	

10 MWI 5_1 pF

	

500 v

	

15-3b

	

No
I x

	

8 MHz

	

1 MLVI20 ~F

	

350V

	

No
P6119 0 pt . 03

	

3 M

	

lox

	

100 MHz

	

10 Mu/17.

	

pF

	

500 v

	

15-35

	

No
1 x

	

6-7 MHz

	

1 Mil/l4.5 pF

	

350V

	

No
P6127

	

1 .5 m

	

lox

	

300 MHz

	

10 MfVl 2,7 pF

	

500V

	

12-18

	

Yes
1 x

	

85 MHz

	

1 MK)J1 00 pF

	

350V

	

Yes
P6127

	

2m

	

lox

	

250 MHz

	

10 W21114 .4 pF

	

500V

	

12-18

	

Yes
I x

	

UMHz

	

j ms2il i o pr

	

350 V

	

Yes
P60623 Opt. 01

	

3.5 ft

	

lox

	

100 MHz

	

110 MsT1 3 .VIF

	

500V

	

15-47

	

Yes

1
X

	

8 MHz

	

1 MW100 p

	

500V

	

Yes
P6062H

	

6 ft

	

lox

	

100 MHz

	

10 MSW14 pF

	

500V

	

15-47

	

Yes

1
x

	

6.7 MHz

	

I MCY105 pF

	

500 v

	

Yes
P6062B Opt. 03

	

9 ft

	

lox

	

95 MHz

	

10 W2117 pF

	

500 v

	

15-47

	

Yes
I x

	

4.5 MHz

	

1 %9135 pr

	

500 V

	

Yes

PSU6,313 Opt. 01

	

3.5 ft

	

lox

	

200 MHz

	

10WV1 1 rl'

	

500 V

	

15-24

	

Yes

1
x

	

12 MHz

	

1 Mwop

	

Soov

	

Yes
P6063B

	

6 ft

	

lox

	

200 MHz

	

10 WV14 pl'

	

500 v

	

15-24

	

Yes
I x

	

6 MHz

	

1 M11/105 pF

	

500 v

	

Yes

NEWP6127
&300 MHz

NEWP61 19
-9 100 MHz

P6063B
* 200MHz

P6062B
a 100 MHz

TYPICAL APPLICATIONS
" PowarSupp1y1AmpItfier
Design and Test

" Field Service
" Education

FEATURES/BENEFITS
" IVIOXIGround Reference
Switchable with Associated
Readout Function (P6127,
P6062B,P60638)

" RuggedlModular Design for
Low Cost of Ownership
(P6119, P6127)

" Miniature Probe Tip
Compatible with Wide Range
of Miniature Accessories

Pfil 19 100 M112, 2 rn Switthable IYJ1OX pmbe

	

$60

	

3- in- Groond I cad #6-32 th read (175-0263-0 11):

	

re placeable t i ps (206 -0191-00) ; Pto be ho Id e r
ncludas - Sc rewd river ad 1 ustment too I

	

AI I igator CI ip to r #6-32 tb read (344-0046-00) :	f 352-0351 -00) ; Two al ligato r cI lips~003-11433-00) - Retractable hook tip

	

AI I igator CI ip fo r 00 25 oo nnector (344-0398-00)

	

(344-0046 -00) : 1 nstruction Sheet (062-2q27-00) .
(0 13-010 1-06) ~ 5' Ground lead (196 ~ 3120- 00)

	

SMT Gra bbe r Cl i p (206-0364-OU) Probe ho I de r

	

Opt, 01 - 15 ft cable-

	

+$5-901 10 test probe tip . Two each Of Wh'tC1

	

red.

	

(352-03bl-00)~ Two eacb Uf w[h& . yellow . red

	

Opt. 03 - 14 ft cable

	

*$15and green markers ; Instruction sheet

	

andgreen edblu marker5; Replaceable probe tip
(070-7432-00) .

	

(1131-3723-00) ; tWO ECB-W-Probo-Tip Adapters,

	

P60011 20U MHz. 6
fit

Switchable
Opt, 03 - 3.0 rn cable

	

+$116

	

IC probe Tip . Instruction shoot (070-7433-00) -l	1XJ10Xprobe

	

$240
Opt. 02 - 2m Cable

	

I nQIudes: Same as P60626 exce pt 3-in . Gro Und
P6127 300 MHz- 1 .5 m SwitohaOle

	

lead (175-0263-01) jrist6ad of the 12-in. GroundIXjl0X Probe

	

P6062B 100 MHz, 6 ft Switchable

	

lead : Instruction sheet (062-2928-01) .Includus : Adjustmurit toDI (003-1433-00) ;

	

1 X1OX Probe

	

%r $190

	

Opt- 01 - 3.5 It cabIQ

	

+$5.00Retractab le hook t i p (013-0107-06) ; HookTi p

	

I nolud us - Ret racta lb I c hook tip (0 13 -0107-06)

	

VProduct avai lable witlbirf 24 hoofs(206-0114-00)~ Spring Gronnd I]Dntant (214-4125-00),

	

Ptobe ti p gto und cove r (1166-04 D4-01) : 5 in.
Pmbe Tj p Gto ti n d Cover (166-0404-01) 6-1n .

	

groun6 lead (175-0124-01)

	

12" qrent nd I ea d

	

through Tek Direct. Call 1-800-426-2200 .
Ground Lead 0.025 conaecter(196-31400) .

	

Il75-0125-01) ; Hook tip (206-0114-OU) . Two

	

.1

	

Contact your local sales representative.



gUMM PASSIVE PROBES
FOR IMINPUT

Ruggedized Probes

P6103
- DC to 50 MHz, 10K

P6109
# DC to 150 MHz, 19X,
with Readout

FEATURES
-Improved, Rugged,
Replaceable Tip

" Hybrid Circuitry for Improved
Performance

" Two-Piece Modularity

" UL Listed

P6121
DC to 100 MHz, 19X,
with Readout

P6122
- DC to 100 MHz, lox

FEATURES
" Small, Precision Tip
" Flexible, Low Mass Cable
" Hybrid Circuitry for Improved
Performance

" UL Listed

412

The P6103/P6109 are ruggedized, modular passive
voltage probes. The modular probe head houses all
circuitry . including low frequency compensation . The
cable assembly comes with an attached BNC connector-
Both probes feature easily replaccable screw-in probe
lips- These probe lips have been specifically engineered
it) provide improved long-term performance and

	

P6121
rel labi I ity . Both am compatible with the min iature size
probe accessories (gee probe accessories page 433) .

	

These probes feature modular construction, easily
Oscilloscopes equipped with readout can be activated

	

rep I aceab le parts an d hyb r i cl c i rcu itry - T hese p r obes are
by the P6109 or P6121 .

	

also fully compatible with the wide selection of miniature
The P61 22 go n oral pu rpose probe accommodates

	

probe accessories . The P6103 and P6109 are the
osci I I oscopes with ban dwidths up to 100 MHz -

	

starldar J p r obes to r most 2200 SP r ies 0 sc I I I osc apes .
Th e PS121 with reado [it cap ab i I ify is spec i ficaI I y

	

P6103 - 2201 and 222.5
designed for the Tektronix 2236A Oscilloscope to provide

	

P6109 - 2211, 2221, 2224, 22-32, 2235A,
close tolerance readings when using the 2236A DMM

	

2236.4, 2245A, 2246A and 2247A_
functions .

CHARACTERISTICS

P6103 Opt . 01

	

1 M

	

lox

	

50 MHz

	

10 Mil/I o_9 pr

	

500 V

	

115-35

	

No
P6103

	

2 m

	

lox

	

50 MHz

	

10WV13.2 pF

	

500 V

	

15-35

	

No
P6103 opt, 03

	

3 rn

	

lox

	

50 MHz

	

10MW5.5 pF

	

500 v

	

15-30	No
P6109 Opt . 01

	

1 .5 m

	

lox

	

150 MHz

	

10 M!W11 .8 pF

	

5UO v

	

15-35

	

Yes
P6

1
09

	

2 rn

	

lox

	

150 MHz

	

10 M!Wl 3-
' "

	

5"V
	11-15

	

Yes
P6109 Opt - 03

	

311)

	

lox

	

100 MHz

	

10 M92/15 .5 OF

	

son V	15-30

	

Yes
P6121 "	1 .5 fn

	

lox

	

100 MHz

	

in mujiTo pr

	

500 v

	

20-26

	

Yes
P6122

	

1 .5 m

	

1
ox

	

100 MH7

	

1
0 mcjjl 1 . 0 PF

	

500 V

	

15-35

	

No
P6122 Opt . 02

	

2M

	

lox

	

100 MHz

	

10 Mil/1 2 . 0 pF

	

500 V

	

15-35

	

No
P6122 Opt . 03

	

3M

	

lox

	

90 MHz

	

10MW4.0 oF

	

500 v

	

15-35

	

No
.1

	

Desigwed speci6cally for use with th e 2236A to emre ot timum DMM Teadings .

ORDERING INFORMATION

P6109 (Showing Modularity)

To order, call your local Tektronix Sales Offlee, or cal I Tak's National Markeling Center .
Toll free : 1-800-426-2200 . Ext . 99,

Length

	

Atten-

	

Bandwidth

	

Loading

	

OC Max

	

Scope C

	

Readout
uation

	

In pF

P6103
lox,

50 MHz, 2 m Modular Probe

	

IT

	

$40

	

P6122 1OX . 100 M117,11-5 m Mr)diilar Probe

	

V

	

$53

	

OPTIONAL ACCESSORIES
I n n I u d as: Adj u stm e nt tool (003-1433-00) ;

	

1nc I u d es : (020- 0717 -00) Ad justm e nt tool

	

Manuals -
Retractahle hook tip (013-0107-06) ;

	

(003-1433-00)
'
Re trac tab le 1100 k ti p (013-0101-06) .

	

(P61 21 ) 0 r cl e r 0 70-3 139-01

	

$4,50
Replaceable probe tip (1131-3721-00) ; 12-in-

	

Probe ti p g rou nd c over (166-0404 -01) - 8 . in .

	

(P6122) Order 070-4431-01

	

$3-On
Ground lead (196-3120-00)

'
Two each of white .

	

Alligato r g ro u n d lead (195-1870-00) ; 5 .5-in

	

For probe access n ri as, see pa ges 432-435 .
yellow, red and greui cable markersr lostruction

	

GrDLI nd lead (196-,1286-00) : A I I igato( cil p

	

For re placea b I a modu I ar subattern It I I as, see pit ge 431 .
sheet (070-6156-01) .

	

(344-0046-00) two silver calale marker hands :

	

Instrument compatibility chart is on pages 406 and 408.
Opt- 01 - I rn nable

	

*$5.00

	

Instructifirisheet (07U-5511-Uo) .
Opt . 03 - 3 m cable

	

+$115

	

Opt, 02 - 2 m cable

	

+$10

	

"r Product avai lab le wIthi n 2 4 hou rs th rou gh
P5109 10K 150 MHz . 2 in Modular Probe

	

Ir

	

$63

	

Opt. 03 - 3 m cable

	

+$15

	

Talk Direct. Call 1-800-426-2200,
Includes : Sarne as the P6103 ; Instructlon

	

P6121 1 OX . 100 MH z, 1 . 5 m Mod u la r Probe

	

IT

	

$120
sheet (070-6157-02) .

	

Includes : Same as the P6122 . lostruction sheet
opt . ol - 1 .5 fn cable

	

+$5.09

	

(070-5512-00) .
Opt . 03 - 3 m cable

	

*$15



PORTABLE OSCILLOSCOPE 2400 SERIEJ
PASSIVE VOLTAGE PROBES

	

a

P6562with standard accessories

	

IJ6137 shown with typ ica I arrmo

The NEW P6562 is a "micro-miniature" design

	

The P6137 and P6133/P6136 Option 25 probes
teaturing a low-mass probe head and ultra-lightweight

	

feature the slightly larger diameter Compact probe tip
cable

for
easier, quicker and a more stable. circuit

	

size, which provides additional tip strength, but is still
attachment, Multiple probes may now be attached to

	

small enough to access today's circuitry- Full Gompatibil-
PLCC . SOIC, Tektronix KILIPKIT, and DIP IC Test Clips

	

ity with miniature probe tip accessories is available
without the mass and weight of probe disconneoting the

	

through use of the "subminiature/conipact-to-minlature'
probe from the DUT (Device under test) . See page 429 for

	

probe ti p adapte r (0 13 -0202-0 2) .
accesso r 1 es C I OseuP .

	

The 'Identify' button on the P6137 probe head
The P613X probe family features modular construc-

	

enables the User to Utili7e special functions on equiped
tion, hybrid and SMT circuitry, readout pin which

	

2400 Series oscilloscopes, such as Auto Setup, SRO,
activates the readout en cod i ng c i rcu i( ry of s o e q u i ped

	

Auto Sequencing, and Trace Identification .
oscilloscopes, and small geometry probe tips which
easily negotiate dense circuitryand light spaces-

CHARACTERISTICS
Nominal

	

Atten-

	

88114-

	

Rise

	

Loading

	

Max

	

Scope C:

	

Readout/
Type

	

Length

	

uation

	

width

	

time

	

Input R/C

	

Input V

	

in pF

	

Identity

	

Scopes

P""

	

' 'M

	

'OX

	

300 MHz

	

1 .17 rrs

	

10 M99108 pF

	

500 V

	

14-19

	

Yes/%

	

2430,2445
P6131 Opt 02

	

2.0 In

	

I
ox

	

300 MHz

	

1.4 ns

	

10 MEV13.5 pF

	

500 V

	

14-18

	

Yes/No

	

P465
PG131 Opt 03

	

30M

	

lox

	

150 MHz

	

2,23 ns

	

10 M&V-14~5 pF

	

500 V

	

14-18

	

Yes/No

	

7A42
P6133 Opt 01

	

1.3 m

	

lox

	

150 MHz

	

2.33 ns

	

I
OMWII.4pF

	

500V

	

15-30

	

Yes/No

	

2430AJM
P6133

	

2,0 In

	

lox

	

150 MHz

	

2.33 ns

	

IOMW121pF

	

500V

	

15-30

	

Yes/No

	

2445A/B
P613~ Opt 03

	

3.0 m

	

lox

	

120 MHz

	

2,92 ris

	

10WV14,6pF

	

5XV

	

15-25

	

YealNo
P5133 Opt 25

	

1-3 In

	

lox

	

150 MHz

	

233 ns

	

10MQJl1.4pF

	

500V

	

15-30

	

YesiNo
P6136

	

13 m

	

lox

	

350 MHz

	

1 .0 ns

	

l0Mi2A0.8pF

	

500V

	

12-18

	

Yes)No

	

2455A/B
P6136 Opt 25

	

1-3 M

	

lox

	

350 MHz

	

1 .0 ng

	

10MfVl0.8pF

	

500V

	

12-18

	

Y6s)No

	

2465A,2467
%137

	

15 ITT

	

lox

	

400 MHz

	

a75ps

	

10MLV10.8pF

	

500V

	

12-18

	

Yas/Yes

	

2431L
2432A/M,2440
246513 .246713

P6562

	

1,6 1"

	

lox

	

350 MH~

	

1 Its

	

l0MfVl0.3pF

	

42V

	

15-30

	

Yes/Nu 2400/1111000iDSA600

ORDERING INFORMATION
P6131 10X . 300 MHz . 1 .3 m Modular Subminiature Ir $160

	

P6133 I OX . 150 MHz . 2 m Modular SubmIniature

	

10 $420

	

P6137
lox. 400 MHz, 1 .5 m ModularCampict

	

IM$170
Includes : Adjustmimt tool (003-1433-00) ; Retract-

	

Includes : Same as P61131 ; except
for

instruction

	

I ITcI ude. s : 2- In aro und lead (195 -4240-00)- I ow
able hook t

I
p (013-0 P08-02) ~ Ci rc uit board cc IT rectoIs

	

sheet (070-5795-00)-

	

indLICtanU lead ground collar (343-110W-01)
'(131-2766-03) -, 8-in Alligator ground lead

	

Opt. 01 - 1 .3 m cable

	

+$6

	

RetractaUID hook tip (013-0107-06) . IG grabbur
(196-3286-00) - 6-in ground lead

	

apt- 03 - 3 in cable

	

415

	

(206-0354-00) : 6-in ground lead (196-3 t 13-02) :
(196-3302-00) : 2-in Ground lead (195-4240-00) :

	

Opt. 25 - 1 .3 ITT cable Qompact tip -	NG

	

6-in ground lead (196-3305-00) : Adjustment tool
Probe holder (352-0687-00) : 2 each of white. gray,

	

Inc I udo s : Same as P6 137 except i nstru ct Ion sheet

	

(003-1433-00) ; 2 circuit board connentors~
red and green cable markers ; Instruction sheet

	

(070-5795-00) .

	

2 f-.ach ol white, gray, red
and green cable markersi

(070-5514-00)_

	

P6136 1 OX 350 MH7 . 1 -3 m Modu la r SLi bmi IT ature ill? $160

	

Instruction sheet (010-e432-0,0)_
Opt 07 - 2 m cable

	

+$10

	

Includes- S~me as P,61 31 . except instruction sheet

	

1`6562 10X, 350 MHz . 1 . 5 IT ; Micfo-Miniatu re
Opt. 03 - 3 In cable

	

+$15

	

(070-6025-00)-

	

1nclude~~ Adjustment tool (003-1433-00) : 2 each IC
CONVER81ON KIT

	

Opt. 25 - 1.3 TIT cable compact tip

	

grabbers (206-0364-00) ; 2 each fi-in ground leads 3
Subminiature Tip to Compact Tip -	I ncludes ~ Sa me as P61 37 : exce pt

	

each screw in prob~, tip- 2 each &crew-in 0.025-in jack
P5131 1 .3 m Order (040-1250-02)

	

$55

	

instruction sheet (070-6025-00).

	

tip assembly . 2 each right angle square pin adapters -
P6133 Opt. 01 - 1 .3m Order f04O-i 251-02)

	

$55

	

2 each low inductance ground leads. Instruction shok
P6136 1 .3m Order 040-1252-02

	

$55

	

" Contactyour laeal qales rorP?vsen1a1zve

%r Product available within 24 hours through T6k Direct . Call 1-800-426-2200 .

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center,
Toll tree : 1-800-426-2200, Ext. 99 .

NEWP6562
350 MHz "Micro-Minlature"
Tip

P61 37
@40 MHzCompact Tip

P6136
*350 MHzSubminiature Tip
*OpL 25 350MHz
Compact Tip

P6133
15U MHzSubminiature TO
Opt. 25 150 MHz
Compact Tip

P6131

&300MHz Subminiature Tip

TYPICAL APPLICATIONS
" Digitgl andAnalog Design
" Tolecommunications
" Computer ffackplane Testing
" General Purpose Wavatorm
Characterization

FEATURES
" Small Geometry Tips
" Identity Button (P6137)
" Readout Coding for 10X
Attenuation

- Flexible Lightweight Cable
* Hybrid Circuitry Performance
, Modularity for Lower Cost of
Ownership

a Wide Range of Accessories
9 UL Listed

413



DSA/CSA/11000 LABORATORYOSCILLOSCOPES
SERIES

	

VOLTAGE PROBES

NEWP6134C
* 406 MHz Compact Tip
* Passive Voltage Probe

P6135A
* 150 MHzCompact Tip
* Passive Differential Pair

P6150
* 9 171-11
* Lowlmpedance (ZO) ix, lox
P6156
* 3,5 GHz Compact Tip
* Lo w Impedance (ZO)

P6203
* I G2Hz Miniature Tip
* 8.10~ilar Probe

P6204
I GHz Miniature rip
FET Probg (I . I GHz, Typical)

P6231
* 1 .5 GHz Subminiature Tip
* Bias,'Offset Probe

TYPICAL APPLICATIONS
" Analysis ofAnalog and
Digital Circuitry such as ECL,
CMOS, TTL, and GaAs

" Amplitude Levels,
Aberration, Propagation
Delay, Bandwidth and Rise
Time Measurements for
Research, Design,
Manufacturing, and
Calibration Labs

" Sampling and Time Domain
Reffectometry

FEATURESIBENEFITS
" Low Input C, High input R
Lower Circuit Loading,
Better Measurement
Accuracy

" Wide Range ofAccessories
Compatibility and Easy
CircuitAttachment

" Idy"fily Button an
Each Probe
Allows Remote Sequencing
of Oscilloscope Programs

" Probe Power from
TEKPROBETM interface

No additional Cables or
Supplies Required

" Automatic Input impedance
Selection

" Readout Coding for
Attenuation
Reduces Measyrem6nt
Readino Errors

414

The 11 000-Series probes were the first
I
ii a I

I
nu of

	

The P6134C and P6135A are passive probes
intef I igerit" probes . Through the TEKPROBE TV 1 nterface

	

designed foi amplifiers with an input impedance of
connector, the probe can (If available on the specific

	

I MQ. The P6135A is a pair of differential probes which
probe) communicate one or more of the follawing~ its

	

are Matched for high CMRIR when used with the I I A33
type, serial number . attenuation, input impedance, offset

	

Differential Comparator phig-in . (See page 418 for
scale factor, and other key parameters to and from [he

	

further information .)
host instrument . Power for compatible probes is also

	

P6231supplied throuqh the TEKPROBE Tmiriterface, ehmInating
t1h u need to r extra cabI i n g a n J external powe r s u pp I i as .

	

*	For 50 L2 Input
The probe. connectors allow easy and positive locking to

	

* dc to 1 .5 31-11z, 110K Bias/Offset Probe., with Identify
the test instrument . An 'ID" button is standard with each

	

arid Readout
probe (except P6150) which, when pressed, causes one

	

* Bias/011set for Aftsting Tip Nulling Voltage
of several programmable actions to be taken by [lie

	

(±5-0 Vdc)
mainfrania (e-g . . autosel, setup recall, automatic
measure, SRO, etc.) .

A 50-ohm termination is required by the P6203,
P6204 and P6231 and is automatically accommodated
by the 11 000-Sef ies mainframe . When an 11 000-Series
active probe is connected to an input connector of an
11 A32, 11 A33, or 11 A34 Amplif ier phig-in un it, the
plug-in input impedance is automatically switched to
50 ohms .

P6134C
DC to 400 MHz, I OX, Passive Probe, with Identify

	

P62.77 shown with typical accessories .
and Readout

P6134C.shown with standard accessories.

P6135A
DC to 150 MHz, 1 OX, Passive Differential Probe
Probe, with Identify arid Readout

P6135A differential probe shown with typical
accessories .

The P6231 is an active probe designed for amplifiers
with an input impedance

of
50 ohms, primarily the

1 IA52, 1 1A71 and 11A72 high frequency amplifiers-
Connection of the P6231 into any other 11000 Series
amplifier or the 1103 TEKPROBE Tm Power Supply
automatically causes the input impedance to be set at
50 Q . Up to five volts of bias may be applied to the tip of
the P6231 to reduce the DC loading on the circuit under
test . I h a offset vo Itag e

I
s se lectabl a from th e rn a i nframe

louchscreen .

P6156 OpL 28 with standard accessories .

P6150 shown with Wica I accesso des.

To order, ca I I you r to ca I Tektronix Sa I es 0 ff i ce, of c a I I Tek' s N sti a "a I Ma rikefin g C enter .
Tall free: 1-800-426-2200, ExI . 99.



The P6156 and P6150 are Low Impedance, Zo passive
vo Itage p ro bes fo r use with amp I iti e rs h avi n g i n put
impedance of 50 ohnis . The P6156 has I X, 1OX, 20K
and 1 OOX atten uat

I
o n ca pab i I iti es and h as th e sta ndard

BNC output connector with readout pill for oscilloscope
readout encoding activation . The P6150 has IX and 1OX
attenuation capabilities and uses an SMA connector
system for Its output connector . For further information
see page 419 .

Th e P6204 a n d P6203 h
I
g h-pe qor rnance Active

Probes round out the capabilities of the 1 1000-Series .
The P6204 is a 1-GHz, high impedance (high input R, low
input C), miniature size, 1 OX Active (FET) probe intended
for use in high speed digital arid analog circuitry- The
variable dc offsetvoltage (t15V) is adjustable via
m!jnfr!jmP ruiltrols allowirin offset of ariv dc component
within the range of I

I

he control, This al I ows signals with

	

P6204/P6203 (P6204 SHOWN)
dc components to be brought into [lie probe's dynarnic

	

a DC to I GHz, (Typically 1 -1 GHz* 1 ) 1 OX . 1 0-MK2
range .

	

Active (FET) Probe, with Identify and Readout (P6204)
The P6203 is a 1OX, 1-GHz, medium impedance

	

e DC to 1GHz . 1OX . 510 kQ Active (Bipolar) Probe,
(medium input R, low input G), miniature size, Active

	

with identify and Readout (P6203)
(Bi polar) probe

I
nterided for use

I
n h igh speed I og ic arid

	

Easily Replaceable Probe Tips
analog circuitry . The P6203 also provides a vaf iable

	

Al ruom lemPeralure
(± I OV) dG offset function which is contrul led via the
mai rifirame . Althotigh primari ly designed f or the 11 A52
1 1A71 and I 1A72 plug-ins the P6204 and P6203 active
probes May be used with other 11000 Sef ies plug-i ns-

The P6204 and P6203 may also be used with other
oscilloscopes via the 1103 TEKPROBETMpower system
(see page 428),

CHARACTERISTICS

LABOJMTORYOSCILLOSCOPE IRL'UM11 1 1 1
VOLTAGE PROBES

	

goill

P6.562 with Standard A rrr.t3ori,,s . See Page 4.13.

Probe

	

Nomino I

	

Aften

	

Bandwid1b

	

Rise

	

Loading

	

Max

	

Scope C

	

Pro
0
gation

	

Linear

	

DC

	

Scope/

	

Readout/
Type

	

Length

	

uatian

	

in MHz

	

Time

	

Input R/C

	

Input

	

in pF

	

91lay

	

Dynamic

	

Dffsel

	

Plug-in

	

Identify

	

Page
dc + pk ac

	

Range
P6134C

	

1 .5 m

	

lox

	

400

	

B75 ps

	

10 Mfi/l 1 . 3 pF

	

500V

	

12-1B

	

693ns

	

NIA

	

N/A

	

11201

	

Yes/Yes

	

416
+100 ps

	

1 1A32
1 IA34

P6135A

	

1,5111

	

1 OX adj,

	

150

	

133 ns

	

1 MfTl 0. 5 pF

	

500v

	

13.5-16.5

	

7.61 ns

	

NIA

	

N/A

	

I IA33

	

YesNes

	

418
P6150

	

1-1) rn

	

lux

	

9000

	

<33-8 P 50u fV4.1 5 pl'

	

12-5 V

	

5D ~a

	

4,40 ris

	

NIA

	

N/A

	

SD20

	

No/No

	

419
+0.1 ns

	

WA

	

N/A

	

SU22
ix

	

3000

	

<170 Ins

	

50 k2/N/A

	

Scope. input

	

50Q

	

4.40 ns

	

NIA

	

N/A

	

S024
+ 0. 1 ns

	

N/A

	

N/A

	

SD26
P6156

	

1~5 m

	

lox

	

3500

	

<11 00 ps

	

500 I-V< I pF

	

15V

	

500

	

7.75

	

NIA

	

N/A

	

Any

	

Yes/Yes

	

419
1uoX

	

3000

	

<1 20 ps 5000 fl/<1 .1 pF

	

55V

	

500

	

10.07 ns

	

50 E2
20X

	

3500

	

<loops

	

louo~v<l PF

	

22 V

	

500

	

Plug-in&
ix

	

1500

	

C300 0s

	

50WWA

	

Scope Max

	

500
P6203

	

15 m

	

I Ox

	

1000

	

10ps

	

1oMi2JK1 .qpF

	

+40v

	

50Q

	

84 ns

	

't 10 v

	

±10V

	

'J

	

Yes/Yes

	

415
(1,7pF typica I)

	

+200 ps.
P6204

	

1 .5 rn

	

lox

	

1000

	

350 ps

	

I ki;V<12 pF

	

_L40V

	

50Q

	

64 ns

	

+110V

	

+ 15 v
(1,8 pF typical)

	

~ 200 ps
P6231

	

1 .5 in

	

lox

	

15uo

	

230 PS

	

500W1_6 PF

	

±30v

	

50Q

	

8,75 ris

	

L10 V

	

±5.0 V
P6501 Opt 2

	

1 .5 m

	

lox	~50

	

450 ps

	

1 MUJ<_1_8 pF

	

26.5 v	500

	

7.7 ns'

	

:t 10 V	N/A

	

.1

	

Yes/No

	

404
P6562

	

1 .5 m

	

lox

	

350

	

1 ns

	

10 W2110.3 pF

	

42 V	15-30

	

6,4±100 ps

	

N/A

	

NIA

	

DSAIlIU400	Yes/No

	

~15
'I Works wirh I I000,10SVSA wi th 1103 powe,rstipply

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center .
Toll free : 1-8011-426-2200, Ext. 99 .

ORDERING INFORMATION

Pill 1 34C 1 OX, 400 MHz, 1.5 m
Passive Probe . Compact
I nfJ i i d as! Adjustme. nt Too1
(003-1433-00) : Retractable hook
tip (013-0205-02)- 2 CIFLUt board
coonectors: 2-in ground lead
J195-424G-00) : 6-In ground lead
j Ig6-3 305-oo) ;
Miniature Alligator clip
f344-0398-00)

'
10 gfablber

(206-0364-00)~ 2 uaQh of black,
white, silver, gray. blUO . orange .
red, green and yellow cable
markers- Instruction manual
~070-60~~ooj_
P6203 1 GlAz Bipolar Probe

	

$860

1
ncludes : retractab It hook tip
m~-0107-06)- 6-in ground lead
(196-3198-00) Alligatorclip
(344 0398 00), SMT Grabber clip
(206-0364-00) ; Insulating ground
cover(166-0404-01) ;Ground
contact, spring (214-4125-00) :
2 probe tip to circurt board
adapters-, carrying case
Instruction sheet (070-6823-00) .
P5204 I GHz FET pro be

	

$1,425
lRolucles : Same as P6203- except
Instruction 5heet (070-649-00)
P6231 1 .5 GH? Rias/Offset Probe

	

$475
includes Adjustment too[
(00? - 14 33 - 00) . Rettacta b le hoo k
tip (013 -0208-02) ; 2 C

I
rQ u it lb oa rd

co nnectors (13 t - 2766-03) ; 6-in
Ground lead (196-3113-02) ; 2-in
Ground lead (1,q5-4240-00) :
Miniature alligator clip
(344-0046-00) IU grabber
(2 06-0364-00) : 2 each wh tv .
black . silver . gray . blue, orange,
red, 9roen an d y6 I low ca In In
markers, manual (070-6027-00) .
For probe accessories,
see pages 432-435~
For replaceable modular
subassemblies, Soo page 431-
Instrument compatibility chartis an
pages 405408.

Contactyour local.wles
repragntative.

Yes/Yes 415

YRF;/YeS 415

415



ACTTVE VOLTAGE PROBES
FOR 50 Q OR I MQ INPUTS

P6201
s 900 MHz (Typically

1. 1 GHz*1)FET Probe

P6202A
@ 500 MHz, Miniature Tip

FET Probe

P6230
1 . 5 OW, Subminiature Tip
BiaslOffset Probe

P6203
1 GHz, Miniature Tip
Bipolar Probe

P6204
1 SHz(Typically 1 . 1 OW 1 )

FET Probe, Miniature Tip

P6231
1 .5 GHZ Subminiature Tip

Bio&Vff$et Probe

TYPICAL APPLICATIONS
aAnalysis of High-Speed
Analog and Digital Circulity
such as ECL, CMDS, TTL,
and GaAs

#Amplitude Levels,
Aberration, Propagation
Delay, Bandwidth and Rise
Time Measurements for
Research, Design,
Manalacturing, andServIce

FEATURESIBENEFITS
"Low Input C, High Input R
Minirm~zes Circuit Loading
(P6201, P6202A, P6204)

" Variable DC Offset
Allows Correction for DC
Levels to Bring the Signa) into
the Probe's Dynamic
Measurement Range
InternallExternal 50Li
Terminations
Allows Connection to 50 0 or
I M Q Inputs
Wide Range ofAccessories
Compatibilityand Easy Circuit
Attachment

" EasilyReplaceable Probe
Tip$

" Readout Coding for

Attenuation
Reduces Measurement
Reading Errors

. I

	

At room temperature.

416

ACTIVE PROBES
Active probes provide. high input resistance and low

input capacitance without I oss of signal . The dynamic
range and measurement capability are substantially in-
creased t hroug h the vo[tag e off set cc nfro I ~ S

I
nee acti ve

probes have a selec[able 50 0 output Impedance, the
distance from the probe tip to the Instrument is only lim-
ited by [he bandwidth I mit of the 50 Q coaxial cables
between the probe and instrument . Active probes are
used in measurements where high input resistance and
low Input capacitance Is needed and frequencies above
250 MHz are encountered . The probe derives Its power
from a pfobe powe r jack o ri many Tek scopes, a
TEKPROBETM interface, an 1 161A Power Supply or the
1103 TEKPROBETM Power Supply .

Fa . ,

a

P6202A
* DO to 500 MHz. 1 OX with Readout
* DC Offset, Small Probe Size
* H igh I nput I mpedance th rough Frequency Range

The low input capacitance of the P6202A permits
acquisition of high frequency signals with a minimum
loading of circuits under test while the high Input
resistance minimizes low frequency and DC loadingThe
DC offset feature offsets any DC component within the
range of the control to bring the signal into the dynamic
range of the probe,

P6201
" DO to 9W MHz, 1 X with Readout (Typically 1 . 1GHZ*2)
" Unity Gain, Low Input Capacitance
" Two Plug-oa Attenuator Heads that Maintain Scope

Readout Factor
" DC Offset, AC-DC Coupling Switch

The P6201 is an active (FET) probe providing unity
gain and DC to 900 MHz bandwidth . The P6201 is the
best general-purpose probe within its voltage range from
the standpoint of electrIcal peormance . Very low input
capacitance permits acquisition of high frequency signals
with min imum I oadi ng of ci rcu its under test while high
input resistance minimizes low frequency and DC
loading . Plug-on allenuator heads provide higher
maximum input voltage, DC Offset Range, input
resistance and reduced input capacitance .

* ., At room temperature .

Probe

	

Nominal

	

Afton-

	

Band-

	

Rise

	

Loading

	

MaxV In

	

Linear

	

BE

	

Interface/
Type

	

Length

	

uation

	

Witith

	

Time

	

Input R/C

	

(DC + Pk AC)	D namic

	

Offset

	

Readoull
Xange Range Idertlify

P6201

	

6 ft

	

1X

	

900 MHz' 3	<0-4ns

	

100 W/3 pF

	

± 100 V

	

±0.6 V

	

4 5.6 V

	

3/y/N
FET

	

10X

	

900 MHz"

	

<0_4 ns

	

I MQ-1 .5 pF

	

+200 V

	

+6 V

	

-56 V

	

B.-YiN
100X

	

900 MHz-	<0-4ns

	

1 Mft-1 .5 pF

	

209 V	+60 V

	

-200 V

	

BN/N
P6202A"

	

2 m

	

lox

	

500 MHz

	

<0.7 ns

	

10 MQJl 2 pF

	

200V

	

6 V

	

±55 V

	

B/y/N
FET

	

100V

	

500 MHz

	

<07 ns

	

10 MW pF

	

-1- 200 V	60 V

	

+200 V

	

B/NIN
VP6230-	1,6m

	

lox

	

1 .5 GHz

	

23Q PS

	

450 U/1 .3 pF

	

±30 V

	

5 V

	

±5

	

RUN
Bias"Offset
P6203' ."

	

1 .5 m

	

1OX

	

1 .0 GHz

	

350 ps

	

10 42/4 pF*1	±40 V

	

±10V

	

±10 V

	

T/YN
Bipolar
P6204' 7	1 .5 rn

	

1OX

	

1 .0 GHz' :	50 ps

	

10 W1. , 1 .9 pl"~ ± 40 V

	

~10V

	

+ 15 V

	

T/-Y/-y
FET
P6231* 1	1,5m

	

IOX

	

1,5 GH7.

	

230ps

	

450W~6 pF

	

+30 V

	

±10V

	

±5V

	

TIYN
Bias/Offset

Vcr4~ed bv r~se PiwP

	

Tipirally 1 . 1 G1 /Z at' rooM tf'?np~.,ratu re

	

7~pi0ally ~ 1 . 7 pF
Optional accesso~y

	

ToicaIly <1.8pF

	

I101A Po teer Supply er Scope Pmbe Powe r
required

InterfacelReadoutlidentify : B=BNC,- T-TEKPROBEIM

	

1103 TEKPROBE "'I Power SuPP1y nr
TEKPROBE "I Interface required

To order, call V= local Tektronix Sales Office, or call Tek's National Marketing Center.
Tall tree : 1-800-426-2200, Ext . 99 .



DC to 15 GHz 10X BiaJOff set Pro be wi th Id entitv
" DC to 1 .5 GHz, 10X with Readout

	

and Rea
'
Clout

	

'

	

I

"

	

B as/Offseli . provides adjustable. tip " nul I i ng' voltage

	

.	ForUse with the Intel I! gent TEI(PROBETWilirterface ol
(±5 .0 V dc)

	

the 11 000-Series Plug-ins .
" Internal/External 50 Q Termination Switch

	

a Identify Button an Probe Allows Remote Sequencing
" Low Impedance

	

of Oscilloscope programs,
" Fu I ly Compatible with Talk Subminiature Probe

	

a Probe Power Comes through TEKPROBETM I nt edaCe
Accessories

	

Via 11000-Series of the 11
,
03 TLKPROBL"m Power" UL Listed

	

Su pip ly . See page 414-
The P6230 is a 1 .5 GHz, low-impedance, submini-

ature, 1 OX active probe for use with broad-band scopes-
A switch on the compensation box allows selection of
internal or external 50 0 termination so the probe may be
used with irls(runnents having either 50 Q of I MQ Input
resistances . A coding pin on the BNC connector activates
the readout of instruments with this feature .

The P6230 acts as a standard 500 Q passive voltage
probe with the additional capability of having an
adjustable tip nulling voltage . This feature reduces the
DIC-loading effects of the probe when it is used to
measure signals whose mid-voltage value is not at zero
volts, or in circu its where the termination impedance is
not returned to ground level . The Input Bias/Off set
Voltage may be adjusted so thatMe voltage at the probe
inpult resistor is equal to the test signal potential ; thus, no
current flows throunh the innut resistor

The probe derives its power from the
.
probe power lack

	

P6204/P6203
on many Tek scopes or the 1101A Power Supply,

	

e DIC to 1 GHz . 1 OX FET Probe with Identify and Readout
The P6230 is compali hie with all subminiature probe

	

(P6204)
accessof les . With the subminiature-to-mi niature probe tip

	

e

	

DC to 1 GHz, 1 OX Bipolar Probe with Identify and
adapte r (1) 13 -0202-02), at I rn i n i at u re p robe accesso ri es

	

Readout (P6203)
on page 416 can be used .

	

a Laslly Replaceable Probe Tips
See page 414,

110-LA Power Supply - see page 428.

	

1103 TEKPROBF, -11,1 Power Supply -
see page 428.

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center .
Toll free : 1-800-426-2200, Ext . 99.

1-1 %~ I I Y 1-:01

	

Y Wi-.d J I XWA_ -1 I'L%-.,rJ__FA_~ L.~

FOR 50 Q OR I MQ INPUTS

.
ORDERING INFORMATION

P6201 900 MHz FET Probe

	

17$1,350

1
ncludes

'
Refractab I a probe ti p

1013-0135-00)
'
1 OX Atte n. uator

bead (0 10-0376-00) -1 1 Cox
Attenuator head (010-0377-00~ :
3 Pro he ti p8 (2064)200-00)
Mi niatLI VO pro be ti p Writer
(103-0164-00) . 12 in . Ground
I L ad (175-084 5- U2)

	

Grou F1a
contact (131-1302-60) -.
Alligator clip (344-0046-00) :
718cirical insulatIng sleeve
(166-055 7-00) : Gro und co ritact
i ns u I atQr (342-0180 -00) -
Carrying case Instruction
manual (070-iI306-00) .

P5202A 500 MHz FET Probe

	

Ir$780
lncludes~ Retractable probe tip
(01 3~0097-01 ) . 2 alligator clips
(344-0046-00) ; Probe holder
(152-0351-00) : 3 in . Ground
(175-0849-00) ; Probe adjust-
ment tool (003-0675-01) ;
Ca"ing m5e~ 6 in . Ground lead
(175-1017-00)

'
2 Replacealble

probe tips~ Electrical Insulating
sleeve ~166-0404-01) : Instruction
manual (070-3642-00) .
10X Atlertuator - For total
1COX atte nuation .
Order 010-0384-OU
AC Coupling Cap - Order
010-0360-00

	

$40

P6230 1 .5 GHz BiWMet Probe

	

$475
1nclud es i Ad j ustment too 1
(003-143~-00) - Retractable hook
tip (013-0208-62) ; Circuit board
connector (131-2766-0a) ; 8 in .
Alligator ground lead
(196-3286-00) - 6 in . Ground
lead (196-330i-OU)- 2 in . Probe
holder (352-0687-60) ; 2 each of
whIte . gray . red . and green cable
markers Instruction manual
(070-4211-00) .

APPLICATION NOTE
Active Probes

'
Their unique characteris-

tics and applications,
Literature Number

	

6OW-6883

Refer to pages414-415 for additional
information on the P6203 Bipolar, P6204
FET, and P62~1 Bias/Offset probes . and
page 428 for the 1 101A and 1103 power
supplies .

For probe accessories, see pages 432-
435. For replaceable modular subas-
sambliati, see page 431.
Instrument compatibility chart Is on
page& 406-408 .

V Product available within 24 hours
throug h To k Di re ct . Cal11 -OOD-426 -22UO

417



DIFFERENTM-L PROBES
FOR I MK2 INPUTS (AND 50 Q INPUTS, P6046)

P6046
* DC to 100MHz
* 1X110X Differential
* 1,000.1 CMRR at 50 MHz
(DC-Input Coupled)

* 500.1 CMRR at 50 MHz
(AC-Input Coupled)
+ 250 V Maximum Voltage

with IOXANenuator
DualProbe Tips for Greater
CMRR at High Frequencies

NEWP6135A
0C to >150 MHz
Attenuation Adjustable to YOX
10,090.1 CMRR on IM33
± 509 VMaximum Voltage
Matched Pair

NEW P6055A
o DC to >150 MHz
@Attenuation Adiustable to 1VX
20,000. 1 CMRR an 5DO017000
Series Differential Amplifiers
- 500 VMaximum Voltage

, M-7frh 0~ P;? if

ORDERING INFORMATION

P6046 I X, 6 ft. FET Diffe rential
Probe wrth Amplifier and
Power Supply

	

ir $2,000
Includes : 50 0 Termination

Amp and power
supply (015-0106-00) 50 Q
Cmial cable t01 2-0*6-00) ;
Hangarasse rn biy (0 14- 0029-00) ;
CarryIng case (016-011101) -
1 OX Atteniiato r (010-0361 -06)
1)Ll 31 atte nuato r head
(010-0419-00)

'
Swivel probe tip;

Spring ground curr(act ; Connector
test point jack: Instruction
manual (070-0756-00)_
Opt- 11- Probe Without
Amplifier and Power Supply

	

- $Ova
Power Supply with Ampi ifief
(015-0106-00)
P6135A Pair of 1OX, 150 MHz
Differential Probes

I
Witdo S. Adju5turrunt Too1
003-1433-00): Retractable hook
tip l013-107-06) ; 2 Circuit board
connectors ; 6 in . Dual-rinq ground
lead (196-3295-00) 5 !a- Ground
lead (196-3113-02) :. Alligator clip
(344-0398-00); IC grabber
(206-0364-OO)i 2 each of
black- white, silver, gray, blue,
orange . red, green and yellow
cable markers r InStFUOOO
nianual (070-7575-00) .
P6055A Pair of IOX, 150 MHz
Differ8ritial Probes
I ncludos~ Same as the P6135A,
Atteriualot Tip . 47pF-I Instruction
manual(070-7674-00)_
Opl. 33 - AddItIon of I 1A33
Tip Pair
Inciudes

'
Same as P6055A .

12 Product available withlri 24 hours
through Tsk Dirent . call 1-800-426-2200-

Contact your local sales
representative .

418

DIFFERENTIAL MEASUREMENTS
There are often times that you need to determine the

voltage drop between two points in your circuit under
test. Differential probes enable you to simultaneously
measure two points and to provide as an output the
difference between the two voltages- Tek provides two
types of differential measurement probes -, [be, differential
amplifier probeand [lie passive matched pair of probes'
The P6046 is a 100 MHz differential amplifier in probe
f o rrn wh i ch con nects iri to one cha n n eI of a standard
sco p e amp I If ier . A matched pa i r of p ro bes (P6055A o r
PSI 35A) can produce CMRR ratios up to 20,000 :1 with
differential amplifiers . A single 10X probe has accuracy
of 1 % or less giving a scope-to-probe CMRR of no better
than 50 :1 .

1611~

Maximum Input Voltage -±25 V (D C + p e ak
Q, 4-250 V wi th 1OX alle n uat

I
o n, d erated w 1 t h

f req ue n cy . The P6046 c i rcu ifiry can be darnaged
by electrostatic discharge . Please refer to manual
for use .
01dPet Inwodance - 50 n th roug h a BNC -
conncctor . 50 Q termination supplied with
amplifier for use with 1 M12 systems .
Probe Cable- 6 ft . long . terminated with special
nine-pin connector .

P6046 with IOXAttenuator

	

P6135A/P6O55A
I

	

-

	

* DC to 150 MHz, 10K 1 .5 m

The P6135A and P6055A are each a pair of
compact-sized, hi gh-i mpedance, 1OX probes with
identify function designed for use with Tektronix
differential amplifiers .

	

The P6135A is designed
specificallyto be used with [lie 11A33

	

Thu
P6055A comes with a set of matched tips which
allow it to be used on al 15000 and 7000-Series
Differential Amplifiers . P6055A Option 33 allows
the P6055A to be used on the 11 A33 Differential
Amplifier . The attenuation ratio is adjustable to

134 Amplifier with Powey Supply

	

compensate or dillerences in input resistance oi
the amplifier which maximizes CMRR .

The P60,46 D
I
ffe rent ial P r obe an d P6046 Amp I If ier

	

The P6135Aand P6055A are compat 1 b Ie with
Unit provide unique measurement capabilities with a] I

	

the 11 MO-Sef ies TEKPROBE TM
I
nteace and

Tektronix osci I loscopes . The differential-signal

	

standard BNC interfaces . .
processing takes place in the probe itself, resulting in
high comman-mode signal rejection at higher frepl-1611

	

CHARACTERISTICS
cies- Differential probe-tIp signal processing minimizes

	

CMRR- P6135A and P6055A Option 33 an
the measurement errors caused by differences in probes,

	

1 IA33
'
10,000

'
1 from DGto IkHz, deratingto

cable lengths, and input aftenuators .

	

1 DO: 1 at 2 0 MHz . P6055A on 7000-Se ries : 2 0, OGO
to1frGmDCto1kHzderatingto1 :lat20MH?-

CHARACTERISTICS

	

Attenuation -Ad j ustab le to 1 OX -
CMRR- Wi In del I ecti o n facto r s of I to 20 mV/d iv : at

	

1 MQ+0.32%1-H ~ 0 0

	

1

	

140 LW, 9 nrin I

	

F I RALl

	

A I Ar1ri

	

Input Resistance
I

	

.	I I

	

.

	

" C..

	

I

	

:
at 50 MHz (DC coupled) .

	

Input Capacitance - P61 35A and P6055A
Commian Alode Linear Dynamic Range -±5 V,

	

Option 33 : 10 .5 pF an instrument with 15 pF Input

50 V with 1OX attcnuator .

	

capacitance-, P6055A: 9 .9 pF when used with
instrument that has 20 pF input capacitance :

Bandwidth - DC to 100 MHz (- 3 ffi)~

	

12.5 pF when used with instrument that has 47 pF
Rise Tim - 3 .5 ns or less .

	

input capacitance-
Deflection Factor Range - 1 to 2 00 mVId iv in 8

	

Maximum Llselui Bandwidth - P6135A and
calibrated steps, 1-2-5 sequencer accurate within 3%

	

P6055A Option 33 on 11A33 : DC to 150 MHz
(with an oscilloscope deflection factor of 10 mV/div) .

	

P6055A nn 7A13i DC to > 90 MH7._
Input RC 1 MCI paralleled by 10 pF or less .

	

Typical Probe Rise Time - P6135A and
Input Coupling - AC or DG, selected by a switch on

	

P6055A 0p t
I
o n 33 an 11A33 : < 2 .33 n s ; P6055A

th e p robe. Low f req ue ncy respo n se AG-coup led is - 3 dB

	

on 7A1 3~ < 3 .89 ns-
at 20 Hz . 2 Hz with 1 OX attenuator .

	

Maximum Voltage - 500 V (DC + pk AC) from
Displayed Maim- 280 rnV o r I ess (ta n g e ntia I I y

	

DC to 1 .3 MHz, derated to 50 V (DC ~ pk AG) at
measured) .

	

100 MH7 .

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
Toll free : 1-800-426-2200, Ext. 99.



P6156
DC to 3-5 GHz, 1 OX, Low Impedance Zo Probe,vvIth
I den t i fy and Read out.

a

	

I nterc hangeab I e Pro be T i ps 1 X, 1 OX, 2 OX, 100X .

T he P61 56 i s a 15 GH z, Iow impedance Zo p robe and
comes stain dard with a 1OX (500 Q) alto n u ato r I

I
p,

Attenuation values of I X, 20K and 1 OOX afe available as
options to the standard product or as replaceable subas-
semblies- Although designed around the 1 IA52 and
11A71/1 1A72 plug-ins, the P6156 probes may be used
with the other 1 1000-Sefies plug-ins, the 11800-Scries
SD2X Samp I ingFDR p I u g- i n s, 700&-Se ri es p I ug-j ns and
SampI i ag/TDR un its, o r other 50 Q/1 Mi2 i np ul c hart net
amp I if 1 e rs and osc 111 oscopes (with t he p r oper adap le r s),

The 50 Q termination required by the P6156 is
au to mat Ica I I y se nsed by the 11000-Se r ies rna i nf rame and
p Iug- i ns,

	

The P6156 may be d i ract ly co n il ected to a
50 Q input, but requires a 50 il termination when used
with I MQ amplifiers . Check instruction shoet for proper
usage . The aftenuator tips are color-coded to a switch on
the compensation box of the P6156 to help in properly
setting the readout scale factor .
Note: 7ke attenuator tip must be changed and the
compensation box readout switch changed to
Provide the va~rious _LX, 10X, 2OX, and 100
attenuation values,

GHARACTERISTICS

lxtmUre: H-BN('.' S-SMA
RiadoutIldentify Y=Yes-N=No

AW__

N150 7~picalArcewries

V

P6160
DC to 9 GHz, 10X Probe, Low Impedance, Zo with 1X
Accessory Tip
Small Size
Ideal for 50 il Environments
I nterc hangeab I e P r o be Ti ps (1 X, 1 OX)
Recommended Probe for 1 1&00/SI)-2X Family
Sampling Plug-iris
SMA Cable Connectors for Optimum Signal Integrity
High Quality, Flexible Probe Cable

The P6150 is a very high bandwidth, 1 OX affenuaVon,
low impedance probe designed for use with the SD2X
family of Sanilipling/TD19 plug-ins . The probe consists of
interchangeable, screw-in aftenuator tip assemblies (1 X
and 1 OX) and an SMA-to-SMA pro be calal a . Ail asso rt-
ment of circuit and grounding aftachments are included
to optimize attachment to the device under test, while
maintaining high signal integrity,

Probe

	

Nominal

	

Allen-

	

Ba 0-

	

Rise

	

Lgdlak

	

MaxVIn

	

Instrument

	

Pro

	

ation

	

Interface/u

	

ray Readout/Typo

	

Length

	

uation

	

width

	

Time

	

In

	

t

	

(OC+Pk AC)

	

Input RIC

	

9:
Identity

P6150

	

1 in

	

IOXi2%

	

9GHz

	

-~38-a ps

	

500~V<0-15 pF

	

12.5 V

	

500

	

4.40 n5

	

SININ
±U'1 ns

1X±2%

	

4GHZ

	

f1 70 ps

	

50 WNIA

	

Scope

	

500

	

4.40 ns

	

SININ
Max

	

+01 ns
P16166

	

1-5 m

	

lox
+ 3%

	

~45 GHz

	

<1 00 ps

	

500 W<1 pF

	

15 V rms

	

50uJI Mu

	

7.75 as

	

IRWY
+ 0 .07 asI 00Xt 3%

	

23.0 GHz

	

:cl21) ps

	

5000 Ws I l p fF

	

50 V rms

	

50ri/I MLI

	

7.75 as

	

B/YN
(Typically i

	

)

	

± 0.07 as
20X ± 3%

	

a3.5 GHz

	

<100 ps

	

1000 Wsl pF

	

22 Vrnis

	

50 Wi W2

	

7.75 ns

	

01YN
± 0-07 as

I X +5%

	

->I-5 GH z

	

400ps

	

50iWA

	

Scope

	

50 Q11 M11

	

775 ns

	

B/y/y
Max

	

+0.07 ns.

To itird er, ca I I ya ur IOcaI Tekl ronix Sa Ies Offit e, o r ca I I Tek's Natia
no

I Ma rket i ng Ce ryte r .
Toll Iree : 1-800-426-2200, Ext. 99 .

LUWIMPEDANCh Zo

PASSIVE VOLTAGEPROBE

P6150
- 9 GHZ

P6156
#3.5 rHzCompact Tip

TYPICAL APPLICATIONS
" High Speed Device
Characterization in
Microwave Communication,
Signal Processing, andLogic
Applications

" Propagation Delays for ECL,
GaAs andOther Logic
Circuitry andDevices

" Circult Board Impedance
Tasting (TDR)

FEATURES/BENIEFITS
"LowCapacitive Loading to
ExtremelyHigh frequencies

" Interchangeable Attenuator
Tip Assemblies, IX and 19X
(20X and 100X P6156 only)

ORDERING INFORMATION

P6150 1M9 GHz, 1 -0 rn, Low
I in pedance Probe

	

$1.260
I ncludes : 0ne 1X attenuato r
head (206-0396-00) : Two IOX
aftenuatar heads (206-039, 9-02) :
1 .0 an Cable assembly
(174-1341-00) InstfuctionGhect
(070-7173-00)~ and I Accessory
kitconsisting ~f: 20 each ground
clip, 3 each adjustable ground
lead, 10 each electric comact .
and 2 each pro be to c i rc u it board
ground ConfleotorS (020-1708-00) .

P6156 1OX. 3.5 GHz, 1 .5 m Low
Impedance Probe, Compact

	

22$240
1 n ol udae,! Rat ractaHe book tip
(013-0107-06)-2 Circuit board
conoeclors,,2 in- Groujid lead
(1 95-4240_ ol~ 6 in, Ground lead
(196-3113-02): Ground cc I la r
(343-1003-01) : Alligator clip
(344-0398-00) : SMT Grabber
(205-0364-DU) ; 2 each cable
maTkers vari Du s cDlor5 . gmy,
white. gre on, red ; Probe ti p holder
(352- 0670-00); 1 nstru ctlon shact
(070-6430-00)
Opt- 08 -Accessory Kit

	

+$355
Opt. 25 - Ad 0s. IOOX Atte nuator ft +$65
Opt. 26-Adds 20XAttenuatcr

	

7r+$55
Opt 27 - Adds I X Attenuato r

	

Tr+$55
Opt 28 - Attenuator Kit

	

V+$165
0PTI0NAL ACCIESSORIES

SMA Male to HNC Female -
Order 015-0554-00

	

$27
SMA Fareale to RKC Male -
Order 015 -0572-00

	

$19.25
For proba accessorm, see pagas
432-435 . For replaceable modular
sub-assemblies, see page 431.
Instrument compatibility chart
is on pages 406-408,

'Er Productavailable within 24 ~ours
th ro ug h Tak D

I
rect . Cal I 1 -800-426-2200.

419



HIGH VOLTAGE PROBES
FOR I MK2 INPUTS

P6007
* DC to 25 MHz
* 1500 V DC
* Low Capacitance -2.0 pF

P6009
* DC to 120MHz
* 109X with Readout
* 1500 VDC
*LowCapacitance -2.5 PF

P6015
" DC to 75 MHz
" 1060X
" Aleasure up to 40 kVPeakPulse

(100 ms)
& UP to 20 kVDC + PeakAC
-P Safe Measurement ofHigh
Voltage Power Supplies,

Motors,
and

Power
In Systems.J

ORDERING INFORMATION
P6007 1OOX. 6 ft. High Voltage
Probe

	

Tr $140
ncludes Retractable hook tip
013-007' 1-00)~ Banana tip
(134-0013-00) ; 5 in . Grund
lead (175-0124-01) 12 in .
Ground load (175-626-011)
0.055 in . Diameter straight ~ip
(206-001 5-00~ : 0.080 in,
Diameter spring tip (206-0060-00),
Hook tip (206-0105-00) .
2 Miniature alligator clips
(344-0046-00) ; Probe holder
(352-0090-00) : instruction
manual J070 0388-01) .
Opt, 01- 3.5 ft- cable

	

+85.00
Opt. 03- 91t . . cable

	

+$15
Opt D4 - 12 ft. cable

	

+$20
POO09 100Y, 9 ft, Hig h
Voltage Probe with Readout

	

'e $230
1 icludeg : Same as the P6007
plus Bayonet ground
aswim0ly (013 -0052-00)~
3 in . 0mund lead (175-0263-01
Instruction manual (070-0401-01) .
Opt. 14 - 9 ft- without Read Dut

	

NC
P6045 1 00OX, 10 ft . High
Voltage Probe

	

1&$780

1
nclucles~ Carrying case
016-011U-02) Alligaturclip
(344-0005-00)~ Probe holder
(352-M56-00) : Instruction
manual (070-0373-02),
Opt. 10 - without GFC 114 troon
charge . Max. 13 K

	

NC
Opt. 25 - 25 ft. cab I a
(a MHz B/W)

	

+$105
Opt 26 - without CFC 114 freon
charge, Max. 13 W.

	

+$105

'"Productavailable within 24 hours
through Telk Direct . Call 1-800-426-220D .
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The P6007 is a low input capacitance, high-voltage
(11 .5 kV) probe . It can be Compensated to match al I plug-
ins and oscilloscopes with nominal input capacitances of
15 to 55 pF and input resistance of I Mo .

P6009

CHARACTERISTICS

MINIM memo ON

The P6009 is a low Input Gapacitance, high-voltage
(1,5 kV) probe designed for use with DC to 150 MH2
oscilloscopes . The probe can be compensated to match
plug-ins and oscilloscopes with nominal input
Capacitances of 12 to 47 pF and input resistance of
1 MQ .

The P6009 Is equipped with a special BNG connector
that provides CRT Readout information when used with
pIug - i n un i ts and osci I I oscopcs that have t hese featu res .

P6015
The P6015 Provides 100OX attenuation for oscillo-

scope measurements up to 40 kV peak pulse (100 ms) .
Voltage or duty cycle derating is necessary for RF

voltages at frequencies over IM kHz, or at temperatures
above 25QC .

The probe can be compensated for instruments with
norrinal input capacitance of 12 to 47 pF and input
resistance of I Mil .

I nternational agreements 11 m it the shipment of the CFC
114 High Voltage D electric. Fl u id reti I I Gans .

	

Without an
adequate level of GFC 114, the P6015 is rated at a
maximurn DC or RIVIS voltage of 13 kV . If you need to
refill your probe, contact your local service center for
information .

Nominal

	

Atten-

	

Band-

	

Rise

	

Loading

	

Max

	

Scope C

	

Readoui
Length

	

uation

	

width

	

Time

	

Input V

	

In PF
OC or RMS

P600? Opt . 01

	

3.5 tl

	

laox

	

25 MHz

	

14 ns

	

10MW2 pF

	

1 .5 kV

	

15-55

	

NO
P6007

	

6 ft

	

I oux

	

25 MHz

	

14 ns

	

10 MrK_2 PF

	

1 .5 kV

	

15-55

	

NO
P6007 Opt- 03

	

9 ft

	

I OOX

	

25 MHz

	

14 ris

	

10 MCO.4 pF

	

1 .5 kV

	

15-55

	

NO
P6007 Opt . 04

	

12 ft

	

I DOX

	

25 MHz

	

14 ins

	

10MQt2 .6 PF

	

1-5 kV

	

15-55

	

NO
P15009

	

9 ft

	

1 DOX

	

120 MHz

	

2.9 ps

	

10 Ma2.5 pF

	

15 kV

	

15-47

	

YFS
P6009 Opt . 14

	

12 ft

	

1DOX

	

120 MHz

	

2.9 his

	

10 M92/2 .5 pF

	

1.5 kV

	

15 47

	

YES
P6015

	

10ft

	

I OOOX

	

76 MHz

	

4.0 iis

	

100 M9W3 pF

	

20 kV

	

12-47

	

YFS
P6015 Opt . 10*1

	

loft

	

IOOOX

	

75 MHz

	

4.0 ns

	

100 MQ/3 pF

	

13 kV

	

12-47

	

YES
P6015 Opt 25

	

25 ft

	

10DOX

	

8MHz

	

43.8 ns

	

100 MKV4 PF

	

20 <V

	

12-47

	

YES
P601~ Opt- 25* 1	25 ft

	

10DOX

	

8 MHz

	

43.8 ns

	

100 MQ/4 pF

	

13 kV

	

12-47	YES
" Probe without CFC 114 High Vollage Dielcetric Fluid.

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center .
Toll free : I-BOD-426-2200, Fit . 99 .



Cornrnon~ UL 3000 V (DG t peak AC) to 450 kHz-
Maximum voltage derates above 900 kH7 . Probe
Common to Earth Ground- UL 3000 V (DC + peak AC) to
250 kHz . Maximum voltage derates above 250 kHz .
Maximum Input dVIdt - 100 Vins .
input impedance -Resistance : 10 IVIL1+3% .
Capacitance : =1 9 pF with either probe .
output Impedance - 50 11 ±5% .
Outputfirive -4 V p-p into 1 MO .

Common-Made Capacitance - 100 p F f rom p ro be
common to earth ground,
MaxCommon to groundSlow Rate - 500 V1W

A6902B VOLTAGE ISOLATION AMPLIFIER

	

Tangential Noise - :5 20 MV.

A dual-channel . optical- and transformef-coupled

	

DC arift Wflh Temperature _!Ci0 MVPC
vo I [age i so lato r, the A6902B a I I ows safe I y g ro u n ded test

	

(0.1 div/QC) at Output .
I
n stfu rn e nts to make f I oati ng measorerne nts at In 1 g h

	

Range ofOutput DC LeYet - At least + 5 d iv f r om
sensitivity levels in the presence of large common rnodu

	

center screen,
signals, Placed between your grounded test instrument

	

Channel Isolation - MaxiMLJM Voltage : Using two

arid the circuit you are testing, It allows you to safely

	

3,000 V UL probes is 6000 V (DC + peak AC) UL . Using
make floating measurements up to loi-500V(DC plus

	

two 500 V probes is 1000 V (DC + peak AC) .
peak AC) with the small signal probes or ±3000 V (DC +

	

Delay - 51 ns _4 3 ns (large probe), 52 ns ±3 ns (smal I
peak AC) with the optional large probes . Both probes are

	

probe.), from probe input to instrument input. CH 1 . CH 2
quickly interchangeable at the cable connectors, and can

	

delay difference is 5 4 ns .
be sto re J 1 n co nven

I
e n I, removab le s

I
de po u ches .

Designed for use with any dual-channel oscilloscope .

	

Common Lead Signal Feedthrough - - 106 dB

the A6902B permits simultaneous observation of two

	

from probe input to output BNO to 500 Hz, Derated

signals at two different points in the same circuit, or

	

above 500 Hz,

signals in two different circuits without respect to

	

POWER REQUIREMENTS
common lead voltages . The two channels can be

	

Line Voltage Ranges - Low 90 t o 132 V . H
I
g h: 180

combined to function as an input to a differential

	

to 250 V .
amplifier.

	

Line Frequency Range - 48 to 440 H z -
Sepacate, calibrated controls for volts per division on

	

Maximum Power Consumption - 24 W at 115 V,
each channel allow precise floating measurements- The

	

60 Hz .plastic case. and external controls protect the user during
control settings and other operations . Other than probe

	

A6901 GROUND ISOLATION MONITOR
tip connections, the user Is never in close proximity to

	

Placed betwee n a meas uremen I
I
n stru rn ent and its

hazardous voltages,

	

power source, the A6901 Ground Isolation Monitor acts
as an

I
nd irect g rounding device, al lowi ng floating meas-

CHARACTERISTICS

	

u rements to be made with operator protection . VVhen the
isolated voltage exceeds 40 V peak (28 V RIVIS), the

ELECTRICAL

	

A6901 interrupts the power to the instrument, connects it
Deflection Factor - Prube Ti p Sens iti v

I
ty: 20 mV/d

I
v

	

to the power source grounding Sygteffi and sounds an
to 500 V/div in 1-2-5 sequence with oscilloscope set to

	

audible signal . The A6901 also tests for a functional
10 mV/div_ Accuracy : !~ 5% of indicated V/div switch

	

ground between the power source and the
I
ristf unrient

seff
I
ng .

	

before the monitor goes into the isolation mode .
Frequency Response Bandwidth - 0C cc up I ed (to
3dB point) is ~20 MHz . AC coupled (to lower-3 dB

	

CHARACTERISTICSpoint) is < 5 Hz to ~! 20 MHz- (50 to 500 V/div not
specified) .

	

ELECTRICAL
Transient Response - R 1 se time : 17 .5 ris .

	

Trip Voltage (DQ -40 V peak (28 V RMS) or ±40 V
Maximum Working Voltage

	

(within 5%) .
Small Probe (5W V1 - P r ube Ce nter T i p to Ea rt h

	

Trip Current - 0 . 5 mA . 3 .5 to 5 mA se I e Gta b le .
Grouri& 500 V (DC + peak AC)_ Probe Center Tip to

	

Noutral-ta-Ground Continuity - Betwee n 3 and 10 V
Probe Common : 500 V (DC + peak AG) to 3 MHz .

	

RMS (8 .5 and 28 .3 V p-p), 50 Hz .
Maximum voltage derales above 3 MHz. Probe Common

	

DC Voltage Trip Velay - < 20 ms-
to Earth Ground : 500 V (DC + peak AC) to 6 MHz-
Maximam vo I tage J e rates above 6 M Hz_

	

Line Voltage Ranges -90 to 12 6 V RM5, 180 to

Lar

	

250 V RMS .
go Probe (AC Cappiedl - Pro b e Cenle r T 1 p to

	

Line Frequency Range - 48 to 66 Hz .Earth
Ground . 500 V (DC + peak AC) .

	

Maximum PowerConsumption (No External
Large

Probe
(DC Coupled) - Pro be Cente r T

I
p to

	

Land) - 12 VV at 115 V, 60 Hz .
Earth Ground : UL 3000 V . Probe Center Tip to Probe

	

Lead Power -500 W maximum .

To order, call your local Tektronix Sales Off lee, or call Talk's National Marketing Center .
Toll free : 1-800-426-2200, Ext . 99 .

VOLTAGE ISOLATORS

A6901
Ground Isolation
Monitor
" Permits Elevation of Test
Instrument Chassis to
40 V Peak 128 VRMS)

" Aids in Circuit Analysis of
Circumventing Ground
Loop Noise Problems
UL and VDE Safely
Certification

A6902B
Voltage Isolation
Amplifier
" For so L 2 or I M ci Inputs
" Two Independently
isolated Channels

" High VeltagelHigh CMRR
" YL Certified to 3000 111
Channel (6900 V
Maximum Channel
Differential)"

" OC to 20 MHz Bandwidth

A6901 Ground Isolation
Monitor

	

ir $330
Includes : Operator manual
(070-3618-00~_
A69U20 Voltage Isolator
(500 V Max)

	

'0$2,070
Includes : Two 500 V isolation
probes (010-0411-15~ : Right
ang I a pows r cord (161 - 0117 -00) :
72 if; (183 C m) ~ 50il

	

0[it P ut
cable ~ (0 12-0204- 00)

,
Operator

manual (070-5614-00),
Opt. 02 * I - Add two laf ge
probes . (010-0409-01)

	

11' *$550
Opt, Oft* I - Add two large
probes plus Two 4 mm banafia
adapters

	

4670
IRTERNATIONAL POWER

PLUG OPTIONS
Opt . At - UnIversal Euro
220 V, 50 Hz.

	

NC
Opt . A2 - UK 240 V_ 50 Hz .

	

NC
Opt . A3 - Austral iarl
240 V . 50 Hz.

	

NC
Opt . A4 - North Am a r lea n
240 V . 60 Hz-

	

NC
OPL AS -Switzerland
220 V . 50 Hz-

	

NC
When urdered wilh
Op (ion o2 or09.
F-ttends range ro 3,000 volts
per channel.

For A6901 (Alarth American 240 V
not available. Neurml not grounded in
240 V .North American SystemsJ

7r Product avaftlble within 24 hours
through Tek Direct, Call 1 -a00-426-2200 .
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3t~LWALI Y I`KOBE,~

P6008
100 MHz, Environmental

P6048
w 100 MHz. Low Capacitance

P6053B
DC to 200 MHz, 1OX with
Trace Identify and Readow

P6125
v250MHz, Counter/Timsr

P6420
- 1 Gliz, RF OMM

ORDERING INFORMATION
P6008 100 MHz Eriv i ronmenla I
Probe

	

$290
lnrfludes~ Retractable book tip
(013- 0071 - Ul )- Banana tip
(134-0013-00) : 12 in . Ground
I ead (175-0125 -01) ; Al I igator clip
(344-0045-00) Probe holder
(352-0090-00) : instruction 51heet,
P5948l00MHzLowCapa&ance $255
Includes : Retractable hook tip
(013-0090-00) : 2 Probe tip
ground CDvOrs (166-0404- 011
I nsulabng sfeeves (1166-0433-6)
5 in . Ground lead (175-0124-01) ;
3 in . Ground lead (175-0263-01) ;
Hook ti p (2 06-0114-00)
2 Miniature alligator dis
(.344-0046-00) Probe holder
~352-0090-00) : Instruction
manual .
P60538 200 MHz, Trace Identify

	

$165
Inclocm Bayonet tip (013 - 0085 -00);
RetrdQtatile hook 1i p (0 13 -0 107-06) ;
2 Probe t i p ground cavers
(0166-0404-01) - 5 in. Ground lead
(175-0124-01) : ~ in . Grour?d lead
075-0253-01) . Houktip
~206-011 14-00) ; 2 Alligator cl I ps
044-0046-00) : Probe holder
(352-0351-00) : 2 each cd Nack,
white and siiver cable markers,
Instruction sheet-
Opt. 01 - 15 ft . cable

	

+$5
Opt. 03 - 9 ft. cable

	

+$15
P6125 250 MH7 Counter Probe

	

$90

1
ndudos~ Adjustment tool
~003-1433-01)) - Retractable hook
tj p (0 13 -0107-66) : Pto be ti p
ground cover (166-0404-01) :
8 in. Alligator ground lead
(196-3286-00) 3.5 in . Ground
lead (195 - 61 7~ -00) : All ig ato r c I i p
044-0046-00) ; 2 Sliver cable
marker bands : instruction shoot-
P6420 2 m RF DIVIM Probe

	

$175

1
ncludes : Retractable probe tip
(013-0097-01) 2AIligaturclips
(344-0046-00) : 2 Replaceable
probe tips : insulating ground
cover (166-0404-01) : 3 in .
Ground lead (175-0849-00)
5 in . Ground lead (175 1017-00)
Probe holder (352-0351 -00) ;
BNC female to dual banana
adaptor (103-0090-00) : Data shea .

422

P6008 ENVIRONMENTAL PROBE

	

P6125 COUNTER/TIMER PROBE
-- 50QC to +150uC Temperature Range

	

Hybrid Circuitry for Improved Perlormance
The P6006 Environmental Probe operates over - 500C

	

Mipiatufe Probe Tip Size
to +150uC f or t he p r Dbe body and Gab le~ the compe n sa-

	

The P6125 is a low capacitance, 5X attenuation
tion box operates from - 151C to + 55 0 C . The P6008 is

	

passive probe specifically designed for DC to 250 MHz
Gompat i b le with the #6 -32 Kfew-t i p accesso ries .

	

digital countur/timers. Five-times attenuation provides an
Opt imum match between th e cou n ter i n put ch a racte rist

I
cs

arid the voltage levels of all common logic families .

P6048

	

P6420
M inimum Load

I
ng, 1 PF at I W

	

a

	

RIF Probe
ACIDC Switch

	

* 10 kHz to 1GHz Bandwidth
The P6048 is a miniature low capacitance probe for

	

Voltage Range 0 .5 to 25 V rms (70,7 V p-p)
use with 1 M92 20 pF oscilloscopes . The probe input

	

The P6420 R IF p robe. measu res h i g h f requen cy AC
impedance of 1 k L~ paralleled by I pF is intended fur 3p-

	

voltage from 10 kHz to I GHz . It provides a DC output
plications where capacitive loading may distoft the circuit

	

voltage proportional to the RIMS value of a sine-wave
waveforrn~_ AC of DC coupling switch is available to

	

input .
extend the measurement range .

P60530 (see photo at left)
" Miniature Probe Tip Size
" Trace Identify Button for Rernote Selection of 7D20
Menus
The P6053B is a miniature fast-rise 1 OX passive

voltage probe. The probe has a pushbutton for actuating
the I race- i dent ify ta ri ct i o ri of th e o sc I I I osc ope ma i ntrame
a nd read out ca pab 11 Ity .

	

The P605 313 is com pati b I e w i th
a I I rn i n iatu re p ro be accesso r ies .

Probe

	

Nominal

	

Atten-

	

Band-

	

Rise

	

Loadin

	

Max V

	

Instromeni
Type

	

Length

	

uation

	

wldth

	

Time

	

Input Rk

	

(EIC + pk AC)

	

Input R/C

P6009

	

6 ft

	

lox

	

100 MHz

	

3.5 ns

	

10 MW7.5 pr

	

600 V

	

1 MQJ12-47 pF
P6048

	

6 ft

	

lox

	

100 MHz

	

1 .95 ris

	

1 KY!0 pF

	

20V DC/200 V AC

	

1 MCV15-20 pF
P6053B

	

3.5 ft

	

lox

	

200 MHz

	

1,75 Its

	

10 MCY9.5 pF

	

500 V

	

I W2/115-24 pF
P6053B

	

6 ft

	

lox

	

200 MHz

	

175 ns

	

10 MOJI 2 .5 pF

	

Sao V

	

I MEV15-24 pF
P6503B

	

9 ft

	

lox

	

115 MHz

	

3,05 ns

	

10 MU/1 15 pF

	

500 V

	

1 MW5-24 pF
P6125

	

1 .5 m

	

5X

	

250 MH7

	

WA

	

5 W00 pF

	

250 V

	

I M~~15-33 oF
D642CD

	

2

	

r	N!A

	

10 k'Hz lu 1

	

G H

	

N/A

	

1C mft. ~ .i pl-

	

42.2 V

	

1 '1', %, L i Ll M M

To order, cal I your local Tektrnryix Sales Office, or call Tak's National Marketing Center .
Toll frew, 1-800-426-2200, W. 99 .



P6407/P6408
Th a P6407 and P6408 af e 16 bit wo rd recognize r/

trigger probes for use with analog and digilal storage
oscilloscopes. They allow the oscilloscope to trigger on
user-defined logic states (rather than on analog levels),
thus extending the utility of the oscilloscope into digital
troubleshooting and debug applications.

The P6407 is available as an option to 2400-Series

oscilloscopes and may be f!old-added to 2400-Series
digital storage osci I loscopes- The trigger word is pro-
grammed frorn the oscilloscope's front panel . Probe
power is supplied from the host oscilloscope-

The PW8 is available as an option to 2200-Series
oscilloscopes and may be field-added at any time- The
trigger word is manually programmed via miniature DIP
switches on th e probe pod. T he P6408 Jer

I
ves i t s

operating power from the Device Under Test + 5 V bus,
An optional probe power cable is available that allows the

P6408 to be powered Iforn any Te k scope (w1 th a pr obe
power connector), 1101 A probe power supply, or from a
user-furnished + 5 V supply

The P6408 includes a P61109, 1OX, passive probe
which couples the output of the probe pod to a 1 MQ
trigger input of the oscl I loscope . This presents a low
capacitance load to the probe pod and delivers a fast rise
pu I se to the scope's trigger 1 npu t .

P6408

P6408 CHARACTERISTICS
Input Channels - 16 data ch an ne I s, 1 qual i fil er
channel .
input Logic Lewis-HI/ON E, + 2-0 V or greater I LC/
7ERO, + 07 V of less .
Maximum Input Voltage Swing- 0 V to V cc .
Maximum Non-datructive Input Voltage - -1 V
(1-0), +15 V (H 1) .
Minimum Input Pulse Width - 10 ns for an y si ngle
channel, 40 ns for any channel combination .
Inpu t to OutputDelay - 20 ns max.
Output False Width - 10 ns min. for any single
channel 1 27 ns max. for any channel comb!nation .
Output Pulse Rise Time - 10 ns max.
Output Pulse Fall Time - 10 ns max.

Output Voltago Level - H1/0NE, + 200 mV or greate r :
LWER0. + 10 iTiV or less ; (AT output of P61 139)~
Power Requiremenb-Volts + 5 V + 0.2 5 V
Current : 100 mA max.

P6407
P6407 CHARACTERISTICS

INPUTS AND OUTPUTS

INPUT VOLTAGES
Minimum Input Voltage - - 0-5 V
maximum input voltage - 5.5 V
Maximum Input Low Valtage -0.6 V
Minimum Input Migh Voltage - 2 - 0 V

WORD RECOG OUT
High -> 2 .5 V LSTTL output
Low-<0.5V LSTTLoutput
Input High Current - 20 IiA
InputLow Current - - 0 - 6 mA

SYNCHRONOUS MODE
DataSetup Time - 25 ns
Data Hold Time - 0 ns
Mininlrum Clock Puke Width -High 20 ns,
Low 20 ns
Minimum Clock Pedod- 50 ns

Delay from Selected Clock Edge to Word
Out - ~ 55 ns

01- rd L111Y11-01I I

	

I-Ifl 1L.T1 I 1-11-d 1 1 IL k_/"I_:,Lj

ASYNCHRONOUS MODE
Maximum Tfigger Frequency -10 MHz
Minimum Coincidence Between Data Inputs
Resulting in a Trigger - 85 ns

Maximum Coincidence Between Any Two
Data Inputs Without Producinga Trigger -20 ns
Delay fromInput Word Coincidence to Word
Out- < 140 ns

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center .
Toll free : 1-800-426-2200, Ext. 99.

P6407/P6408

Word Recognizerfrrigger
Probes
" For

	

~ and TTL-Compolible
Log

" Allows uscilloscope to
Trigger on User-Uefined
Logic States

" 17 Bits (16 Data Bits Plus
Qualifier)

" Synchronous and
Asynchronous Operation

" Easy to Use
Simplifies Digital
Troubleshooting and Debug

" P6407 - Use with 2440-
Series Oscilloscopes

" P6408 - Us6 with Any

ORDERING INFORMATION

P6407 Word Recognizer/
Trigg er Probe

	

$490
Includes

'
2 (10 wide) Lead

headers (012-0747-01) ; Pkg of
20SMT Grabber Clips (SMG50) ;
Instruction sheet (070-556-00) .
P6408 Word Recognizer/
Trigger Probe

	

V$350
I ncludes: 2 (10 wide) Lead
headers (012-0747-01) ; Pkg . of
20 SIMT Grabber Clips (GMG50) :
P6109 Prohe (complete package) ;
InstruGhon sheet (070-6938-00) .

OPTIONAL ACCESSORY
Probe POWOF Cable - Order
174-1~42-00

	

$56
Tr Product available within 24 hours
through Tok DireQt . Call 1-800-426-2200 .
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L, UNWAIVI _VKUBE~i

.1%1503 and 2430A Scope

	

P6021, P6131, and 2430A Scope

sl~!)p ~~ sel at

	

~0 71; V '111: .

SeoPe set at 50 m Vldiv.

TEKTRONIX CURRENT PROBES

	

ammeter which must be connected in series with the

Most of the probes described in the previous sections

	

ci rcu it . Because current probes are non-invasive, with
s

	

loading typically in the mi-2 to low .0 range, they arewere for measuring voltage signals- CLIn'8111. amplitude

	

especially useful where low loading of the circuit iscan be calculated from a measured voltage drop through
a known resistance value by using Ohm's Law. However

	

important . Current probes can also make differential
to develop a current waveform through this process is

	

measuremenis by measur i ng th e resu Its of two oppo si ng
tedious and, realistically, is probably impossible to do .

	

currents in two conductors in the jaw of the probe.
Current probes enable you to directly observe and

	

TheCT-4 mcfeases the high-current measuring
measure the current waveforrn which may be very

	

capability of most current probes by either 20 :1 or
different from the voltage signal, Tektronix current

	

1000:1 .
probes are. unique in that they can measure and, with an

	

LITERATUREoscilloscope, actually display current waveforms from DC

	

The following literature on current probes Is availableto 1 GHz. Two types of current probes are available -. one

	

from Tektronix .that measures AC curfent only and AC/DC probes which
utilize the HalI Effect to accurately measure the AC or DC

	

Title/Description

	

Litemtore Number
components of a DC or mixed AC/DC signal . AC only

	

Data Sheets
current probes use a transformer to convert AC current

	

`6021/P6022

	

6OW-6647
flux into a voltage signal to the oscilloscope and have a

	

A6302/AM503

	

60W-6649
frequency response from a few hundred hertz up to

	

A6303/AM503

	

6OW-6W
1 GHz. AC/DC current probes include Hal I Effect

	

CT-1/CT-2

	

BOW-6645
semiconductor devices and provide frequency fe~ponsa

	

Application Note
[turn DC to 50 MHz.

	

Switching Power Supply Testing
A current probe is used by clipping its jaws around the

	

Using the 11000 Series Scopes

	

47VV-6550wire that is carrying the current to be measured, unlike an

CURRENT PROBE SELECTION GUIDE

Bandwidth

	

Maximum Current

	

Saturation
Berate

Pulse

	

BE+

	

Am -S

	

Bisplay Sanlitivi
Type

	

NZ to MHz(-3 dB)

	

ftak

	

pk AC

	

AC P-P

	

Below

	

Above

	

BE

	

Muct

	

flartile In CurrenVDIY.

	

ftleas
A63021AM 503

	

DC to 50

	

50 A

	

20 A

	

4U A

	

21J kHz

	

20 A

	

1 Kxl 0

	

1 M-A to 5 A'

	

$2.000
with CT-4

	

0.51020

	

1 kA	1 IkA

	

2U Hz

	

1 . 2 kHi

	

0 .1

	

20 mA to to 5 W

	

$3,430
A53031AM 503

	

DC to 15

	

500 A

	

100A

	

200 A

	

20 Hz

	

100A 10,00000 1	10fnA1o5GA*1	$2,570
P6121 with Passive

	

120060

	

250 A

	

15A

	

~~00 H7

	

5 NIH7

	

0.5 A

	

5000 0 1

	

20 mA' or

	

$480
Tormiflation

	

1 100 rnA' ,

	

100 mA

P6021 wilh CT-4

	

120 to 20

	

1 I(A

	

1 kA

	

300 Hz

	

1 .2 kHz

	

20 A

	

a's	400 mA*1 orl 00 A	$1,918

P6021 wiM 134

	

1

'

2 lu 38

	

250 A

	

15 A

	

230 Hz

	

5 MHz

	

0.5 A

	

50WO

	

I mA to 1 V	$1,200
P6021 with 134

	

25W20

	

1 kA

	

1 kA

	

230 Hz

	

1 .2 kHz

	

ZD A

	

0.5

	

20 mA to I kA* 1

	

$2,630
and CT-4

	

i

P6022 with Passive

	

935 to 120

	

100 A

	

6 A

	

3 kHz

	

1U MHz

	

0.2 A

	

900 1

	

10 4~A or 100 11A -1	$531
Termination

P6022 with 134

	

100 to 65

	

100 A

	

6 A

	

1-3 kHz

	

10 MH?

	

0-2A

	

9W*1

	

1 mA to I A*'

	

$1,2W

CT-1

	

25 k to 1000

	

12 A

	

1 .4 A

	

12 A

	

1 ,0 G ~

	

[

	

2 .C MA.'l

	

$260

CT-2

	

1 .2 k to 200

	

36 A

	

7 A

	

. . . . . . . . .. . .. . . . . . . .. .

	

0_2A

	

50xl 0-0

	

1

	

10.00 MA'. 1 (1 MV/MA)

	

$230

To order, call your local Tektronix Sales Office, or call Tok's National Marketing Center .
M

	

Toll free : 1-800-426-2200, Ext . 99 .



AM 503S CURRENT PROBE SYSTEM
The AM 503S Cu r rent Pf o be System prov i de s. yo u the ca-

pabi I ity to measure both AC and DO current with one probe .
T he AM5035 cc n s

I
sts of an A6302 of A6303 0 LJ ife nt P ro be,

air AM 503 Current Probe Amplifier and a TM 502A Power
Module . The DO current flux field is sensed by the Hall Effect
se fin i cc n d u cto r dev i ce i n t h a A6302/3, conveirled to a vo I tag e
and tf ansm 1 tted t 0 the osc i I I iDscope by th e AM50 3 .

	

SimuI ta-
reously, the AMS03 passes an opposing DO current of equal
magnitude through the jaw of the probe . This "bucking"
current cancels out the saturation effect of the DC current an
the probe care and allows accurate measurement of the AC
current in the device under test . You attach the probe by
sliding back the top jaw, placing the conductor inside the
probe core and sliding the jaw back into place enclosing the
conductor completely within the probe core . The movable
opposing surfaces of the core are polished to micron
to I arances to e nsu re nn i n i mum gap .

To achieve optimum performance the current probe and
current probe anniplifief should be calibrated as a system . The
AM 503S system pfovi des a f u I I y ca. I i brated system ,

AM 503 CURRENT PROBE AMPLIFIER
Th e AM 503 o p crates 1 n any one of t he TM 500/TM 5000

power modules and is connected to the A6302 or A6303
probes through a multipin connector .

The illuminated knob skirt indicates current per division for
each of the 12 attenuation settings . Bandwidth can be limited
to 5 MHz to eliminate unwanted
Iransients . Both AC and DC cou-

1,

	

.-

piing are provided . AC coupling
allows the measurement of low
amp I itude signals on a high
level DC current- A front panel
I ight warns of input currents
above 1 OD A DO w i th the A6303
or 20 A DO with the A6302 . A
pushbutton allows degaussing
of the probe when it is removed

	

-
from the circuit and locked i
operating position .

The output of the A6303/
AM 503 can be displayed on any
osci I I oscope that h as at I east a
50-MHz bandwidth and a 10 mV
sensitivity . The A6302/AM 503
can be used on a 1 00-MHz oscil
loscope with 10 rnV sensitivity to display the probe's full
bandpass . The AM 503 output can also be plugged directly
into a 50 92 recording

I
nstr ument

AM 50.7 .3 (in use)

A6302 (left) and A6303 5hown .

CHARACTERISTICS
A63021AM 503"

	

A6303/AM 583"
sensitwity -.
scope A10 mWdiv

	

1 mAJdiv to

	

10 mAldiv to
Accuracy3%

	

5 AJdiv

	

50 A/div
Bandwidth

	

DCto 50 MHz

	

DC to 15 MHz
Rise Time

	

7 ns

	

23 ns
Max AC
Curreat CW

	

40Ap-p

	

200Ap-p
Derated Above

	

20 kHz

	

20 kHz
2.5 A 0

	

12 A0
10 MHz

	

10 MHz
Maximum
Peak Current
Not to Exceed
A-S Product
A-S Product
Insertion Z

50 A

	

500A
Icoxi 0.5

	

1U00004
0.1 a05 MHz

	

0.02Q 0 1 MHz
0.5 0@50 MHz

	

0.15Q@ 15 MHz
Max Barewire
volts

	

500v

	

700V
Max conductor
Diameter

	

0.15 inch

	

0.83 ~nclh
System Prop Delay

	

-30ns

	

~40ns
CaWe Length

	

2 m

	

2 m
Tangential Noise

	

0.3 mA

	

3 mA
Aberrations ±5%

	

5%
Magnetic
susceptibility

	

250 LAGaUSS

	

25 MA/Gauss
A6302/A6303 CURRENT PROBES

	

Operating Temp

	

0 to + 50 ,C

	

0 to + 5010
The A6302 and A6303 Current Probes are designed to be

	

A63021AMS03 orA6031AM503 calibrated as a set~
used with the AM 503 Current Probe Amplifier, any TM 500/
TM 5000 Power Module and all oscilloscope . Both probes are
used to make SCR, power supply, industrial control and
motor slart-up current measurements- The A6303 is iecorn-
mended for measuring current in X-ray tubes to ensure com-
pliance with PL 90-602 . the Radiation Control for Health and
Safety Act of 1968 .

To order, call your local Tektronix Sales Off Ice, or call Tek's Nallona I Marketing Center .
Toll free : 1-800-426-2200, Ext . 99 .

CUKKE_JN -1 - J"KULfh 3 Y31 P-,lV1

I ME2 OR 50 Q INPUTS

AM 503S
Current Probe System

TYPICAL APPLICATIONS
-X-ray Tube Currents
" SCR Currents
" Power Supply Currents
" Motor Starl-Up Currents
,s Industrial Control Currents
Relay Currents
Common-Mode Rejection of
DC and AC currents

FEATURESIBENEFITS
" ZO A1100 A (with A6303) AC
andDCCurrentMeasurements

" DC to 50 MHz Bandwidth
.9 Peak Pulse Measurements to
50A, 1,900 A With the CT-4
Current Probe

" ACand DIC Current
Measurements

" AC or OC Coupling
" Minimal Leading
" 0.15 or 9.83 inch (A6303)
Jaw Opening

" For 50 il Inputs
(from AM 503)

AM MS Current Probe
System

	

im $2,200
includes : AM 503 Current Probe
Amplifier: TIM 502A Pawar
Module ; A6302 Current Probe ;
P I u g-w too I b ox (0 16-0362-02)
Opt, 01 - Adds A6303
Current Probe

	

V +$1,175
OpL 83 - Substitute A6303
for A6302

	

IT

	

+$550
AM 511113 Current Probe Amplifiar

	

$1,330
Inclules . 3NC cable
(012 - 0,057 -01) ; 50 IRK term-
ination (011-0049-01) . Instruc-
lion manual (070-2052-01)
The AM 503 requires one oi the
TIM 50MOOD Series power
modules . See page 257 .
A6302 2 m Current Probe

	

$670
noludes 5-in(130mm) Ground
ead (175' -0124-01) ; 3 in (75 mm)
Groufid lead (175-0263-01)-
2 Miniature alligator clips
(344-0046-00)~ Instruction
man ua 1 (0 70-3905-01 ~ .
A6303 2 m Current Probe

	

$1,240
Includes

-
Carrying case

(016-0622-00) : Instruction
manual (070-390e-01).
Data sheets for the AM5035
(60W-7394) ; A6302 (60W-6649) ;
and A6303 (60W-6648) are
available .
'& Product available through Tek Direct-
Call 1-800-426-2200 .
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P6021
* 120 Hz to 60 MHz
* 15 A Peak
* For I MLI Inputs
* Clip-on Capability
* Shielded Probe Heads

P6022
* 6.5 kHz toMMHz
* 6 A Peak
* For I N Q InpuLs
" Clip-on Capability
" Shielded Probe Heads

ORDERING INFORMATION
P6021 5 ft Current Probe
With Termination

	

Ir $480
InnJud1m 5 in (130 mm)
Ground lead (175-U124-Ul) ;
3 in (76 rvm) Ground lead
V 75-0263-OU Two miniature
alligator clips (344-0045-00) :

1
nstruction manual
Z0-0947-00) .

P6022 5 ft Ca rrent Pro be
With Termination

	

it 5530
1 ncludm Same as th a P602 1 ;
Instruction manual
(070-0948-00)
Opt 03 - 9 ft wiM termination

	

430
Opt. 12- 5 ft without
termination
(PG021)

	

440
(P6022)

	

-455
O

p
t- 137 9 it withouttwmination

(P6021)

	

-$40
(P6022)

	

-465

134 Current Probe Amplifier

	

Ir $720

1
ncludm Hanger assembly
(014-U029-130), Cable assembly
(012-0104-00) : Power supply
(015-0056-02) ; instruction
manual (070-0990-01),
Opt. 01 - 230 V Power Supply

INTERNATIONAL POWER PLUG
OPTIONS

134 Opt. 01 At - Universal

	

He
Euro 220 V. 50 Hz .
134 Opt 0A2 - UK 240 V,

	

He
50 Hz .
134 Opt. 01 A3 - Australian

	

NC
240 V, 50 Hz,
134 Opt 04 A4 - North

	

me
American 240 V, 60 Hz .
134 Opt 01 A5 - Switzerland

	

No
220 V. 50 H2 .

OPTIONAL ACCESSORIES
Carrying Case -For P6021 or
P6022, and a 134 Amplifier .
0rder 016-0087-01
PassiveTermination-
(P6021) - Order 011-0105-00

	

$139
(P6022) - Ordur 011 -0 106-00

	

$155
Power Supply-(11OV AC)
Ordar 015-0058-02

	

$165
Power Supply - (230 V AC)
Order 015, 0059-02
IT Product avai lab I ethfoug h Tok Di rect .
Call 1-800-426-2200.

Contactyour local sales
representative.

426

P6027 with Termination,

P6021 CURRENT PROBE
The P602 I and P6022 Cuf rent Probes with the 134

Current Probe Amplifier provide a versatile AC current
measureme nt systern . Both pro bes p ir ovid e accurate cij r-
rent measurements over a wide range of frequencies . The
P6021 and P6022 allow Current measurements without
breaking the circuit by clipping onto the current carrying
conductor- Just open the spring-luaded slide, place the
conductor into the slot and lock it closed . No electrical
connectionisiequired- Shielded probe heads are not
grounded when the slides are in their open positions,
eliminating acoidental grounding of the circuit under test.

P6021 and P6022 data sheet (BOW-6647) is available-
For general purpose applications the P6021 provides

wi de-ba nd pe rformapce wi t h excelI ent I ow-frequency
ch af acte r is[ 1 cs . Ban dw ldth is 120 H2 to 60 MHz_ The
passive termination is switchable from 2 mNmV to 10
rnA/rnV .

CHARACTERISTICS

P6022 CURRENT PROBE
The extra smal I slze of the P6022 makes it i deal I y

so Ited to rT wasu re cu r rent i n compact sern i co nductor ci ir-
cu its . Bandwidth is 935 H2 to 120 MHz. Passive termina-
t i on i s switchable from 1 mA/mV to 10 mAlmV.

734 Current 11robe Amplifier

134 CURRENT PROBE AMPLIFIER
The 134 is used to extend the measurement capabili

ties and sensitivity of the P6021 or P6022 Current
Probes . A CIt r renYDi v sw i tc 11 prov i des cali brated cu rrent
steps from I mAldiv to 1 A/div (with the oscl I loscope or
pIug- i n uni [ adjusted to r a deft ecti up factor of 50 mV/d i v) .
When using a 134 with a P6021 or P6022, a passive ter-
mination is not required .

The 134 can also be Used as an auxiliary voltage
amplifier by placing the Current/ Div switch in the Volts
Position .

J_P6021

	

I	P6022

	

I P6021 (w/1 34) 1 P6022 (w/1 a4i
Accuracy 3% Surisitivity

	

1

	

2 mkmV

	

1

	

10 mkmV 1

	

1 mAJmV

	

I

	

10 mA/mV

	

I

	

I rnA to I Afdlv 0 50 mVIdIv
Bandwidth
Low - 3 dB
High -3dB

Rise Time
DroopTC
Maximum AC CW
From
To
Maxim= Peak CUFF01t

	

I
Amp/Second Praduct
Maximum DC
Insertion 7 (12)

P
ro

gallon Delay (ns)

Maximurn vultage (Barewire) I

45U Hz

	

120 Hz

	

a.5 kHz

	

935Hz

	

12 Hz

	

100 Hz
60 MHz

	

60 MHz

	

100 MHz

	

120MHz

	

35 MHz

	

65 MHz
5.8 As

	

58 ns

	

2.1 ns

	

1.7 ns	9-2 ns

	

5-4 ns
0-35 ms

	

1-3 ms

	

18.7 ~(s

	

017ms

	

13 ms

	

1 .6 ME;
15 A Mik

	

15 AAeak

	

ICA
"a'

	

6 Apeak

	

15 Apeak

	

6 Apeak
(1 .2 k

z c,

	

(300

	

z to

	

1

	

kHz to

	

(3 kHz to

	

(230 Hzto

	

(1 .3 kHz to
5 MHz)

	

5MHz)	10 MHz)

	

10 MHz)

	

5Ml1z)

	

10 MHz)
250 A	250 A

	

100 A

	

100A

	

250A

	

100A
50oxi 0

	

50oxi0

	

9X10 1	9xiob

	

5uoxla

	

9xj a

0.5 A	06 A

	

0-2 A

	

0.2 A

	

0-5A

	

0.2 A
0.0341 MHz 1

	

0.034 1 MHz

	

0.030 1 MHz

	

0.034 1 MHz

	

0.03 4 1 MHz

	

0.o3ai i~H-Z
10 A 60 MHz I 1 .04ABOMHz

	

0201201AHzi 0.24120 MHz

	

1 0 4A 38 MHz

	

0.2 (M 65 MHz

9

	

9

	

9

	

9

	

9

	

9
15	15

	

15

	

15	15

	

15
600V

	

500V

	

Sao v

	

600v	600 v

	

600v
Not Weight

	

~1 lb.

	

-1 lb-

	

-5 lb-
Maximnum Conduccto Size

	

U.15 in . dia

	

0.1 in . dia

	

0.15 j
Operating Temperature

	

0 tD bolc

	

0 to 50 1C

	

0 to 50'C

To order, call your local Tektronix Sales Office, or call Tak's National Marketing Center .
Toll free: 1-800-425-2200, Ext. 99 .



CT-4 CURRENT PROBE
The CT-4 is a cl p-on high current transtormer that

extends the measu re In a iit capa b i I i ty of t h a P6,021 and
A6302 cl ip-on current probes . Maximum low frequency
performance down to 0 .5 Hz is obtained usi ng the
AM 503S . Pulse current to 1,000 amps may be measured
using the A6302 of P6021 (with passive termination)
provided the arnp/second product ratings are not
exceeded . The P6021 and 134 may be used for measure-
merits. a t normal line frequency and above . (The P6022
and A6303 are not compatible with the CT-4) .

The CT-4 has receptacles for current probes in either
On ~ nr I

	

01~ cto -Hrwn rifine
CT-2 with Probe Cable

	

P
The 1-5 inch square upening makes it possible to clip

CT-1/CT-2 CURRENT PROBES

	

onto large conductors without breaklhg the circuit under
The CT-11 and CT-2 Current Probes are designed for

	

test . I n su lated cofa and s h i a Id assent b I i as al I ow rneas-

permanent or semipermanent in-ci rcuit instal lati oil - Each

	

uremen Is on bara wi res to 3000 V, and to 10 IkV RMS

probe consists of a current fransf ormer, an interconnect-

	

with a high voltage bushing . A dc bucking coi I assembly
ing cable and a termination . The current transformers

	

allows up to 300 A of dc to be nullif led (derates to I MHz
have a small hole through which a current carrying con-

	

3/W) . This is very useful for measuring AC signals on
ductof is passed du ring circuit assembly . One probe

	

top of a DC voltage level .

cable can be used to monitor several current transformers
that have been wired into a circuit .

	

CHARACTERISTICS
The P6041 Probe Cable provides the Connection be-

	

The lo I I ow i ng a f
a ch a ractef ist i cs of t he CT-4 usi n g ej ther

tween t he CT- 1 an d CT-2 cu Tran I transf ormers w! th a

	

the AM 5033 or P6021 /134 comb i nati ons -
BNC oscilloscope input . A 50 92 terini nation is used to

	

Him Time- - 17.5ns
terminate the cable at the high impedance input Of an

	

Insertion Impedance -- :~ 20 p92 at 60 Hz andoscilloscope .

	

30 rintl at 1 MHz .The P6040 Probe Cable is also available to connect
the CT-1 to a GR scope input . This cable can also be

	

CurrantDisplay Range - 20 mA/d i v to 100 Aid iv with
used with other test point connectors such as Amphenol

	

AM 503S, and 20 ITA/div to 20 AM iv with P6021/134
Series 27 Sulb-Minax. or Sealectro Sub-Miniature RIF

	

(20:1 step down ratio), I A/div to 5 kA/d iv with AM 503S,
connectors .

	

1 A/d i v to 1 kA/d Iv w i t h P6021/1 34, (1000 : 1 step down
A data sheet (60W-6645) for the CT-11 and CT-2 is

	

ratio) .
available .

	

Maximum Cunwt- Up t o 1,000 A pea k

CHARACTERISTICS

	

Accuracy -±4% when less than 20 A DG current
presem

11,1 1 1

	

kpl-

	

Maximum Voltage of
Circuit

Ted -3000 V (bare-
Sensitivity

	

5 mV/mA

	

1 mV1mA

	

wire) . 10 kV RMS with high voltage bushing .
Accu racy

	

+3%

	

+3%
M2XiMUMDC Bucking Current - 300 mA to buck out

Hise I Froe

	

JW PS

	

ps

	

300 A DC (using DC bucking coil) .
Frequen2~ Response"
Low:

	

dO

	

25 kHz

	

1 .2 kHz
High : -3 dl3 (-I dBXT-2)

	

1 GHz

	

200MHz

	

PHYSICAL CHARACTERISTICS
I nsurticn I Fri pedance at .

	

nimunsions

	

Frim

	

in .
10 MHz

	

- 1 Q

	

0.1 Q

	

Width

	

57

	

2.3
100 MHz

	

2 E2

	

0.5 Q

	

H6ght

	

241

	

9,5
Capacitive Loading Garewirei

	

1 5 IF

	

IM

	

Depth

	

266

	

10.5
f I

	

I

	

Ito

	

lbor 14

	

for 16

	

Weight
Maximum Barewire Voltage

	

1000 V

	

1000 V

	

Net

	

I-B

	

43
0C Satu rati on Cu rru nt:

21funferminated

To ard or, cal I I yo ur IocaI To ktro n ix $ales Office, or ca I I To k's Naliona I Marketing Center.
Toll free : 1-800-426-2200, Ext. 99 .
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CT-1
* 25 kHz to I GHz'
* 12 A MaxPulse Current
* 450 mA MaxCW Current
* For 50 Q Input

CT-2
1.2 kHz to 200 MHz
36 A MaxPulse Current
2.5 A Max CW Current

* For 50 a Input
* 450mA Max

CT-4
" PitIsed Currents to 1,000 A
" Continuous Currents Up to
700A RMS

"Accepts 1.5 Inch Diameter
Conductor;

" Measurements on Bare
Conductors to 3000 V

" Nullifies dc Effects to 300A
with dc Bucking Coil

CT-1 Current Probe, Current
Transformer and Probe Cable
(42 inch),

	

$260
Includes : Instruction manual
(070-0375-01) .
Opt. 08 - Substitute P6040
GR connector Probe Cable .

	

.1

Opt. 09-CuffentTrans-
to mner ori ly .

	

_$85

P6040 Pr ube Cable (18 inch) only

	

$120
CT-2 Current Probe . Current
Transformer . Probe Cable .
Termination .

	

$230

1
ncludes - termination
(01 1-0049-0l) - instruction
manual (004~06-13 1 ) .
UPI. 09 - Current TFanSfUnflef
only

	

_$55
P6041 - Probe Cable (42 Inh)
only .

	

$80
CT-4 Current Probe With dc
8ticking Coil .

	

ft $1,430
lncludes~ Carrying case
f016 0191-03) -.12- in vvide .
4 it long High voltage bushing
(015-0194-00) ; dc bucking coil
(015-0190-00) ; Instruction
manual (070-6478-00) .

Tr Product available within 24 hours
through T6k Direct- Call 1-800-426-2200

Current to Reduce

	

I

	

. I

	

Contact your local sales
LR ti~X2

	

75 mA

	

175 mA

	

representativ~:,,.
Pulse

	

orrent Rating"

	

12 A

	

36A
Not to Exceed :
AmpS Product"

	

1 XIV.	50X 10-1

	

CURRENT MEASUREMENT COMBINATIONS
MaXi1T1tJn CW CUriefIt"

	

450mA

	

25 A
Cable Length

	

42 inch

	

Maximum Current
Prop Delay

	

6.1 nA

	

Product

	

Bandwidth

	

A-s Product

	

RMS

	

Peak PuIs@
Cable Connector

	

SNC

	

CT-4/AM 5133S

	

0.5 Hz to 20 MHz

	

0.1

	

700A

	

I kA
Operail ng Temperatu re

	

-251C to + 651C	CT-4/1`6021/134

	

25 Hz to 213 MHz

	

0.5

	

700A

	

1 kA

syjum R/3V = ~ probe R/W + grope R/W

	

CT-4/P6021rFerm

	

120HZ to 20 MHz

	

3.5

	

700A

	

1 kA
With 50 Q term inaiion . Values are reduced bya factor of

	

I
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1101A
Powers Up to Two Probes
For Probe Use with
Oscilloscopes That Do Not
Have Probe Power
Compatible with the P6201,
P6292A, and P6230
OverloadProtected

1102
" Powers Up to Four Probes
" For Probe Use with
Oscilloscopes That Do Not
Have Probe Power

" Compatible with P6501,
P6511, P6515, and A6501

" Overload Protected

1103
* Powers Up to Two Probes
a For Use with 11000Series
Probes on Non-TEKPROBE
laterfaced Oscilloscopes

& For Use with the P67011213
Optical Probes

aFor Usa with the P62031
P6204 Active Probes and
P6231 Bias-Oftef Probe

0 Overload Protected

ORDERING INFORMATION
1101AAccessM Powe r SuppIy it $450

1102 AccnsM Power Supply

	

$300

1103 TEKPROBETm Power
Supply

	

12$375

INTERNATIONAL POWER PLUG
OPTIONS

Opt. At - Ufiiversal Furo
220 V, 50 Hz

	

NC
Opt. A2 - Un ited Ki ng dom
240 V, 50 Hz

	

NC
Opt A3 - Austra I ian
240 V, 50 Hz

	

NC
Opl. A4 -North Ameri can
24D V. 50 Hz

	

Nc
Opt. A5 - Swkerland
220 V, 50 Hz

	

me

OPTIONAL ACCESSORIES (for 1103)
36"Procision 50 il BINC cakle -
Order 01 2-0482-DO

	

$29
50 Q I'ved1hru Termination -
0rder 011 -0049-01

	

$33
It 'foduct available within 24 hours
through Tek Direct . Call 1-800-426-2200.

428

11OL4 Power Supply

	

1103 TEKPROBE T14 Power Supply

6 6' - fJ

1102,4 Power Supply

L'EKTIIIINI~ , ,o, ~0

	

P'--L'A

Y~~R SUPPLIf

The 1101A, 1102, and 1103 are accessory power
supplies that provide external power to probes, when the
oscl I loscape used does not have the capability to supply
probe power . All power supplies are overload protected .
The 1102 and 1103 have a convenient On/Off switch
(located on the back panel) .

The 11 01A has two power receptacles that will power
up to two independent probes, such as the P6201,
P6202A, or P6230 .

The 1102 has four power receptacles that will power
up to four independent probes, such as the P6511 or
P6515 spring contact probes- With the 174-0943-00
i riterface cab I e, the 1102 w111 powcf t he P65 01
micro p robe a r A6501 b uff ef arnp I iti e r .

The 1103 allows custarners to use probes requiring
TEKPROBE I'm interface power with any oscilloscope or
digitizer which does not provide TEKPROBE TMpoWef
The 1103 has dual TEKPROBE Im inputs, dual BNG signal
o u I p u Is, an d d u a I vo I tag e offset a r/off switches and
potentiometers .

The offset control supplies a voltage, adjustable via
the front panel potentiometer. This voltage is used to
control offset of probes such as the P6701/02/03 optical
to electrical converters or the P6203/P6204 Active
Probes .

CHARACTERISTICS

ELECTRICAL CHARACTERISTICS

Output

	

+15V

	

+15 V

	

+15 V
Voltage

	

+15 V

	

-15 V

	

-15 V
±2%

	

+ 5 V

	

+ 5 V

	

+ 5 V
-5V -5V

Output
Current

	

300 mA

	

300 rnA

	

300 mA

Ripple

	

!s~ 5 MV (rms)

1101A 1102 1103

Output$
Pill 1 :

	

+5V

	

+5V

	

nx-
Pin 2 :

	

Common

	

+15V

	

n.c .
Pin 3 :

	

-15 V

	

-15 V

	

+5V
Pin 4 -.

	

+15 V

	

-5V

	

+15V
Pin 5 -	Common

	

Offset ± 1 V
Pin 6-

	

-5V
Pin 7 :

	

-15 V

Line Voltage

	

Low Rainge :

	

87 VAC to 128 VAC
High Range :

	

174 VAC to 250 VAC

Line
Frequency 48 to 440 Hz

Power
Consumption 00W

	

35 W

	

5 35 W

PHYSICAL CHARACTERISTICS

1101A 1102 11G3

Dimensions

	

cm (in .)

	

cm (in .)

	

cm (in .)

Depth

	

16.5 (6 .5)

	

16.5 (6-5)

	

17-8(7,0)

Width

	

15.8 (6-2)

	

15.8 (6.2)

	

15.8(6 .2)

Height

	

8.9 (3 .5)

	

8-9(3-5)

	

8.9 (3-5)

Weight

	

kg (l

	

kg (Ib)

	

ko (lb)

Net

	

1 .6(3-5)	1-6(3,5)

	

1 .8 (3.9)

To order, call your local Teklronix Sales Office, or call Tek's National Marketing Center .
Tall free : 1-800-426-2200, Ext . 99 .



SURFACE

	

OUNT DEVICE

	

SOIC Clips
INTERCONNECTS

	

Provides hand0ree testing of onboard Small Dull ine

	

SOIC Clips
A rapidly growing area in Electronic Circuit Boards

	

Integrated Circuits (SUIC), These clips are compatible

	

SMC"MC141'SMC16ISMC291
(ECB) is the incorporation of Surface Mount Technology

	

with gul I wi rig and 'X leads on 0 .050' centers . Features

	

SMC24
(SMT) . Increased circuit density, increased product

	

gold-platcd beryllium copper contacts with glass-filied

reliabi I ity . and lower assembly costs are arnong the many

	

nylon insulation . Upper contact pins : 0 .64 Trim (0 .025")

benefits of this new technological trend .

	

square pins .

	

PLCC Quad Clips

Troubleshooting and device interconnection, however .

	

SM02"11102"11140441

have become more difficult due to decreased device size,

	

SM052ISM068

tighter lead spacing and increased ECB densities, These

	

P6562

	

NEW SM084

requi rements have i nfluenced the new off cri ng of the

	

The P6562 probe has a small, low-mass head/cable
following SMT interconnect dpvices.

	

for easy access to multiple points . it is designed for use

	

Engineering Kits
in digital circuitry and telecommunicationicompuler

	

PLCC - SMOKIISOIC - aMCK
back p I anes . Fo r a c omp Iete desc r i pt i o n and order i rig
information see page 413-

	

NewP6562

SMT Grabber Clips
The SMT grabber clip is an interface device for

attachment of logic and analog probes to today's SMID's,
DIP's, and discrete components. The 3MT Grabber is
capable Of att3Chlr1g to campurients with maximum lead
d iameters of 0 . 095 " a n d stackab I e on I ead cen te rs of
0 .050" . Dual sided 0 .025" lead contacts allow this
grabber to be used in multiple signal Insertion/
acquisition .

P6562with Typical Accessories

SURPACE MC)UNI'DEVILA-1
INTERCONNECTS

ORDERING INFORMATION

SUIT Grabber Clips
SMG501SMGK511SMGK52

350 MHz
"Micro-Miniature" Probe

TYPICAL APPLICATIONS
" Research and Design
" Manufactaring Test of SMT
circuitry

" Servicing of Circuitry with
SMTDevices

" Prototype Debug and Design

FEATURES
a Easier Access to MultiPle
Point Connections

#Access to P.050" Centers
PLCC, SOIC, and other
Packages w1th the SINT
Grabber Clip
Signal Insertion and
Temporary Lead Jumpers
without Soldering

SM050 SMT Grabber Clips

	

IT

	

$89

	

SMOU PLCC Engineering Kit

	

Ir $239
Includes- 20 SMT Grabber Clips

	

Includes : I each of 20, 28 . 44, 52 . 68 . 84 Pin
SMOK51 SMT Grabber Leads

	

'M $30

	

PLCC Clips plus 4 SMT Grabbers, 8 Electrical
lnclude~i- 4 SMTGrabbers 3 Pectrical Leads .

	

Leads w/(O -0 2 5F) Sq u a re Pi n Con n actors -
SMGK52SMTGTalblbur 4apturs

	

Tr $50

	

SM029 PLOG Twia Pack

	

Ir $go
Inclucm 5 SMTGrabbers : 3 Electrical Leads ;

	

I ricludes : 2 each 20 P i ri P LC C C I i ps
'
2 each

1 Dual Lead Adapter; 1 Flex Tip Adapter .

	

SMT Grabber% 4 Electrical Leads .
SMCK1 SOIC Engineering Kit

	

12

	

$90

	

SM02B PLCCTwin Pack

	

da

	

$92
ncludm 1 each of 8, 14, 16, 20, 24 Pin SOIC

	

Includes : 2 each 28 Pin PLCC Clips; 2 each SMT
clips plus 4 SMT Grabbers, 8 Electrical Leads

	

Grabbers : 4 Electrical Leads .
w! (0 .025') Square Pin Connectors .

	

SM044 PLCCTw i a Pac k

	

117

	

$94
S~C8 SCIC Twin Pack

	

12

	

$39

	

ficludes : 2 each 44 Pin PLCC Cliip5~ 2 each SMT
IncludAs- 2 each 8 Pin SOIC Clips ; 2 each SMT

	

Grabbers : 4 Electrical Leads .
Grabbers- 4 Electrical Leads .

	

SM052 PLCCTwin Pack

	

'M

	

$97
8MC14 S610 Twin Pack

	

%r

	

$40

	

Includes 2 each 52 Pin PLCC Clips ; 2 each SMT

PLCC Quad Clip (IEP) and SOIC Clip (right),

	

lncludes~ 2 each 14 Pill SOIC Clips, 2 each

	

Grabbers . 4 Electrical Leads .
SMT Grabbers ; 4 Electrical Leads~

	

SMON PLCCTwin Pack

	

V

	

$99
SMC16 SOIC Twin Pack

	

12

	

$41

	

1ricl udeE 2 eac h 68 P i n PLCC Cli ps ; 2 each SMT
PLCC Quad Clips

	

Includ8s, 2 each 16 Pin SOIC Clips ; 2 each

	

Grabbers : 4 Electrical Leads .

The Snap-Riflg design allows for quick and easy

	

SLIT Grabbers : 4 Electrical Leads-

	

SM094 PLCCTwin Pack
SMC20 SOIC Twin Pack

	

Iff $43

	

lnoludm 2 each 84 Pin PLCC Clips : 2 each
EMT

interconnection to Plastic Leaded Chip Carriers (PLCC)

	

Includes: 2 each 20 Pin SOIC Clips : 2 each

	

Grabbersi 4 Electrical Leads-
with J" leads on 0.050' centers, Test contacts are gold-

	

EMT Grabbers . 4 Electrical Leads .

	

Confact Y&U r local sales officefor
plated beryllium copperwhich provide low contact

	

SMC24 SOIC Twin Pack

	

It $47

	

eviditional orderbW information-
includes- 2 each 24 Pin GOIC Clips : 2 each

resistance .

	

EMT Grabbers : 4 Electrical Leads .

	

Ir

	

Prodact avai lab Is w ith in 24 h o u rs. t h roug h
Talk 0 i rect . Call 1 -8 00-426- 2 200 .

To order, call your local Tektronix Sales Office, or call Tak's Hatlonal Marketing Center.
Toll free : 1-800-426-2200, Ext . 99 .



I A A ~L L_jA %_111 1-" 1V1 J-1ecl ki L/ Ivl-:fl yl 1 :01 V I

	

or-di V k3un0

Accelerometer Kits
TYPICAL APPLICATIONS

StructuralAnalysis
Environmental Testing
Machine Health
Machine Tools
Robotics

FEATURES
" Wide Frequency and
Acceleration Ranges

" Rugged Design
" Built-in Charge Amplifiers
" Kits Include Power Supplies,
Cables and Mounting
A ----------

TAK501) MmMhy-tuned
hammer kit

	

IT $1,75D
0Pt . 01 - Su bst itutes 2 p ower

	

+$250
supplies with IOOX gain
TAK501 GAneral purpose
accelerometer kit

	

V

	

$599
OpL 01 - Substitutes power

	

+$125
Su pp ly with 1 DOX gain
TAK592 Low-mass
accelerometer kit

	

Ir

	

$459
OPL 01 - Substitutes power

	

+$125
supply with loax gain

TAK503 Triaxial
acce [a ro mete r k it

	

Ir $1,735
Opt. 01 - Substitutes 3 power

	

+$375
su pp lies with I 00X gain
TAK50 High-nansitivity
accelerometer kit

	

V

	

$530
OpL 01 - Substitute~; pow~r

	

+$125
1au pp ly with 1 OOX gain
TAKS Uftra-sensitive
acceleronnAter kit

	

Tr

	

$650
Ir Product available within 24 hours
through Tok Direct . Call 1-800-426-2200 .

P6601/1"6602
Temperature Probes

P6601 Temperature Probe

	

$270
InGludm Instruction manual
(070-2620-00)
P6602 1 .5 m Temperature
Probe

	

$275

1
nchides : Instruction manual
Z(1-4377-00)

430

Mod4-Tuned Hammer, Accelerometen, and
Optional Power Supply with Amplifier.

ACCELEROMETER CHARACTERISTICS

With Talk's accelerometer kils, you Can turn your
storage oscilloscope or signal analyzer into a powerful
st r u ctu ral a nal ysi s to o 1 . A too I that I ots you make
measurements ranging from characterizing the effects of
shock and vibration at a single. point to performing the
complete oriodal analysis of a structure .

Each accelerometer kit comes COITIPletE with a battery
operated power supply, all cables, magnetic, beeswax
and screw thread mounting accessories, carrying case
manual and calibration certificate. The TAK500 hammer
k i t a I so co n1a i ns a gen e -aJ -pu rpose 500g acce lero rn ete r,
a I ow-mass 5OOg accel e r ameteir a n d 2 power s u pp I les .
The TAK503 triaxial acculerumeter kit contains 3 power
supplies .

Mgmt .

	

Freq. Range

	

Resonant

	

Mal.
Model

	

Range

	

Sensitivity

	

(±1a%)

	

Freq .

	

Shock

	

Weight
TAK501

	

0.01 -5130 g

	

10 mvig

	

0.7 Hz-1 kHz

	

45 kHz

	

5000 g

	

25 gm
TAK502

	

0.01 -500 Q

	

10 mvjg

	

D.7 Hz-20 kHz

	

70 kHz

	

2000 g

	

2 gm
TAKS03

	

0,01 -500 g

	

10 rrlV/g

	

1 Hz-1 kHz

	

7 kHz

	

2000 g

	

22 gm
TAK50

	

0,001 -50 g

	

100 mv/g

	

0.7 Hz-6 kHz

	

25 kHz

	

5000 g

	

87 gm
TAK5

	

0.0005-5 g

	

1000 mv/g	1 .5 Hz-5 kHz

	

25 kHz

	

200 g

	

65 gm

116602 (shown) .

FOR DMM INPUT
The P6601 an J P6602 are tam p eratu re- measu r I n g

devices designed to operate with the DM51 10, DM511
(P6602) and DM501 A, DM502A (PGG0 I ) 0 i g i tal
Mu Iti meters of with the 2236A osci I I oscope (P6602)
The temperature-sensing element consists of a thin-film
platinum resistor on the tip of [Ile probe- Measurements
are made by touching the probe tip to the surface whose
temperature is in question- The thermal signal is
tra nsm i tted t o the asso c i ated d i g ital mu Iti meter th roug h a
two-conductof cable .

The probes are total ly immersi ble except in I iqu ids that
are no(ciampalible willh Dow Cocni rig 306 molding
compound (P6601), Polyset 41013 molding compound
(P6602) . B eO, s i I icoac rub b ar . or a p oxy adhes i ve s . ~ he
sensor and tip are limited to a maximum of 2401C
(230 6 C for P6602), and the cable is limited to a
maximurn of 140'C-

To order, call your local Tektronix Sales 011tice, or call Tek's National Marketing Center.
Toll free; 1-800-426-2200, EA. 99.



MODULAR PROBE REPLACEMENT SUBASSEMBLIES

MODULAR SUBASSEMBLIES

Connector/

	

Probe Tip/
Probe

	

Sizet

	

tongth(m)

	

Camp Box

	

Price

	

Probe Cable

	

Price

	

Probe Head

	

Price

	

Hybrid Tip

	

Mar
P605SA"

	

Com,

	

1.5

	

N
'
~A

	

N/A

	

2flG-041

	

206-0419-00"' ;
P6055A`1

	

NIA

	

N..-'A

	

206-0415-00* 1 *

	

206-0415-00 ,111
Opt . 33* 11

	

WA

	

N/A

	

206-0416-01 "'

	

206-0416-01 "

P6101A

	

Min-

	

1

	

103-0189-00

	

$20~00

	

11 74-M75-00

	

$18.00

	

206-0223-02

	

$20-00

	

206-0191-03*1

	

$21,00
2 103-0189-00 $20-00 174-0976-00 $21 .00 206-0223-U2 $20-00 205-0191-03 12 $21 .00

103-0189-00 VON 174-0977-OU $2300 206-0223-02 $20 .00 206-0191-03*2 $21 .00

P6102A

	

Min.

	

2

	

2U6 0352-00

	

$45.00

	

1 /4-09/6-00

	

$21 .00

	

206-0302-00

	

V4.00

	

2.06-ong-111 11

	

$31 .00

P61WI, Mill . I N/A

	

174-0394-00 $18-00 206-0365-03 $25.00 131-3723-03" $10.00
2 WA

	

174-095-010 $20M 206-0361-03 $25 .00 131-372n-03- $10 .00
3 WA

	

174-0396-00 $22 .00 206-0367-02 $25 .00 131-3723-03' $10 .00

P6105A Min. 1 206-0331-00 $65 .00 174-0975-00 $18 .00 206-0328-00 $24.00 206-0336-01' $33.00
2

	

206-0334-00

	

$65.00

	

175-0976-00

	

S21-00

	

206-0301-00

	

$24.00

	

206-0337-01 -1

	

$33.00
3 206-0320-02 $60.00 174-0977-00 $23.00 205-0302-00 $24.00 206-0338-01*1 W-00

PS I06A

	

Min.

	

1

	

206-0313-01

	

$90.00

	

174-0975-UC

	

$18.00

	

206-0328-00

	

$24.00

	

206-0336-01"

	

V3.00
2 206-0319-011 90 .00 174-0976-00 21 .00 206-0301-00 $24.00 206-0337-01*1
3

	

206-0320-01

	

190-00

	

174-097

	

t23.00

	

206-0302-00

	

$24.00

	

206-0938-01'

	

a
300

P6107A m1n. 2 206-0247-0 $70.00 174-0976-00 $21 .00 206-0217-02 S23.00 206-0339-02" 6 -6
PmaA Min. 1 206-0332-01 $45.00 174-0975-00 $18.00 206-0303-00 S20,00 206-036-01" VIM

2 206-0318-02 $50 .00 174-0976-00 $21 .00 206-0304-00 $22,00 206-0337-01" S33-00
3 206-0333-OU $45,00 174-0977-UU $23.OU 206-0305-00 $213-00 206-0338-01" $33.00

P6109 1 :	Mill.

	

1.5

	

N/A

	

174-0714-00

	

$18.00

	

206-03/2-02

	

$3~.00

	

131-V23-W 11	S1 ODD
2

	

N
'
A

	

174-0715-00

	

V1 .00

	

20fi-W60-03

	

131-3723-03"

	

$1 D00
3

	

NA

	

174-0393-00

	

$23.00

	

206-0366-02

	

S35.110

	

131-3723-03 "

	

S10.00
P6119 Min. 2 N/A

	

174-0395-00 $20,00 206-0405-00 S40 .00 131-3723-03" S1300
3 N/A

	

174-0396-00 $22.00 206-0412-00 S40-00 131-3723-03" $10,00
P6121

	

Vin .

	

1~5

	

206-0311-00

	

$65,00

	

174-0967-00

	

$15.00

	

206-0323-00

	

S26,OG

	

206-0341 -01 "	S38-00
P6122

	

Min,

	

1 .5

	

206-012-00

	

555.00

	

174-0967-00

	

$18.00

	

206-0324-00

	

523.01)

	

206-0342-01 "	SKIM
2

	

N6-031 8-00

	

$50-00

	

174-0968-00

	

$20-M

	

206-0325-00

	

S21-0

	

2W-CM-01 "	$31 .00
3 206-0318-01 $50-00 174-0969-00 $21-00 206-0326-00 $21 .00 206-0344-01*1 $31 .00

P61~7 Min . 1 .5 2D6-0404-00'5 t 174-1650-00-t t 174-1650-00"

	

1~1-37P3-03" $10.00
2 206-0410-00"

.1
174-1825-00"

.6
174-1825-00's

	

131-3723-03" $10.00
P6130 Sub. 1~5 206-0313-00 $85.00 174-097MO S23.00 206-0270-10 $15Z -0270-10*5 $15m

2 206-0319-00 $85-00 174-0971-00 $27.00 206-0270-12 $15.00 206-0270-12" $15.00
3

	

21)6-0320-00

	

$85-00

	

174-0972-00

	

$32,00

	

206,0270-11

	

$12,00

	

206-0270-11 * 5

	

$12-00
P61ji Sub 1 .3 206-0314-00 s9b.00 114-0913-00 S23M 206-0265-10 $15-00 2IJ6-02~5-10*' $15.00

2 206-0321-00 s9fl-00 174-0971-00 $27.00 ~06-0?65-12 $15.00 206-0265-12'-, $1b.00
3

	

206-0322-00

	

$90~00

	

174-0972-00

	

$3200

	

21)6-0265-11

	

$15.00

	

206-0265-11 ' 5

	

$15-00
P6133 Sub. 2 206-0350-DO $70,00 174-0971-00 $27~00 206-0265-12 $15.00 206-0265-12' 5 $15.00
Opt.01 Sub. 13 206-G349-00 $70,00 174-0973-00 $23.00 206-0265-13 $15.00 206-0265-13* 1 $15.00
opt.133 Sub- 3 206-0351-00 $70,CU 174-0972-M $32.00 206-0265-11 $15.00 206-0265-11'- $15.00
Opt.25 Cam, 1.3 206-0349-00 $70.00 174-0973-00 $23.00 206-0393-00 $15-00 206M93-W" , $15 .00

P6114 Siih . 1 .5 21)6-01~153-00 $90-00 174-U45-01 $22-00 206-0265-13 $15 .00 206-0265-13' - $15-00
P6134C Com- 15 206-0420-00

-1

	

174-1081-04 $39-00 206-0418-00

	

206-0418-00*E-6 "

P61a5 Gab. 1 .5 206-0368-00 $95.00 174-0707-01 $85.00 206-0369-00 $18.00 206-0369-00 $18.00
P6135A Corn, 1,5 WA

	

N/A

	

206-11416-00's'a
.1

	

206-0416-00* 6" 's

P6136

	

Sub.

	

1 .3

	

206-0359-00

	

$95.00

	

174-0978-00

	

$25.00

	

206-0265-ID

	

$15.00

	

206-0265-10* 5

	

$T5-00
Opt, 25

	

GUITI .

	

1 .3

	

206-0359-00

	

$95.00

	

174-0975-00

	

$25-00

	

206-0392-00

	

$15.00

	

206-0392-00"

	

S1500
P6137 Com. 1-5 206-0389-01 $0,00 174-1081-04 $39,00 2MO378-00 $15,00 206-0378-00* 1 $15.00
P6149A Min. 2 206-025b-02 $10.00 174-0975-00 $21 .00 206-0217-02 $23,00 206-0339-03" SROG
P6156

	

Corn .

	

1-5lox

	

N/A

	

WA

	

N/A

	

206-0380-00"

	

$60.00
Opt .25

	

adds I OOX lip

	

NfA

	

N/A

	

N/A

	

206-0381-00"

	

$60,00
Opt.26

	

adds 20Xtip

	

NIA

	

WA

	

N/A

	

2136-0379-00 :~
Opt.27

	

adds 1X tip

	

N/A

	

N/A	N/A

	

206-0382-00

	

60-00
P5202A Mill . 2 N/A

	

NA

	

N/A

	

206-0230-03" $25.00
P6203 Min- 15 N/A

	

VA	206-0391-00 $150.00 131-4280-00 $'95
P6204 Min. 1 .5 WA

	

N/A

	

206-0390-00 $550 .00 131-4260-00 $.95
P6230

	

Sub-

	

1-6

	

N/A	N/A

	

206-02M-10

	

$15.00

	

206-0279-10* 1

	

$15.7
P6231

	

Sub,

	

15

	

NA

	

N/A

	

2D6-0279-10

	

$15-00

	

21J6 0279 10*

	

$15-00
P6420 Min, I N/A

	

174-0975-00 $18-00 P06-0236-00-6	2015-U2313-1)3' $25.00
2 WA

	

174-0976-00 $21 .00 206-0236-00-9	206-0230-03'a $25.00
3 NIA

	

174-D977-00 $23.00 206-0236-00"

	

206-0230-03ti $25.00
Parkage qf5 tips

	

Probe hybrid tip assembly in quantities ofone

	

" Consists ofa matched paiy
Min. (Miniature), Com- (Compact), Sub,

	

Contact your local Sales Engineerfor

	

*9 20 PF inputs
(Subminiature)

	

information

	

'1"47PF inputs
Probe tips in package often

	

*7 Probe sleeve coverjor compensation adjus. is

	

15pF inputs
Probe hybrid tip assemblies in packages of-five

	

PIN200-3342-00

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center
Toft free : 1-800-426-2200, Ext . 99, 431



PROBEACCESSORIES

MONOLITHIC PROBE ACCESSORIES
(For probes with #fi-32 Screw Tips)
Part Numbef

	

Descriplion

	

Price
013-0052-00

	

Bayurict ground assembly

	

$11 .00
013-0054-00

	

Probe screw tip to BNC
adapter

	

$18,00
013-0056-00

	

Probe screw tip to BNC
adapter for P6028

	

$22.00
U13-0071-00

	

Retractable hook tip

	

$5.00
013-0071-01

	

Retractable hook for
P6006finviranmental
probe

	

$5.00
134-0013-00

	

Banana tip (#6-32)

	

$1.50
134-UO16-00

	

Banana Tip ((P6015 oflly)
#10-32

166-042a-00

	

Inad latl ng grourid cover
for P6009

	

$1.56
175-0124-01

	

5inch ground lead

	

$2.75
176-0125-01

	

12 inO ground lead

	

$3.00
175-0263-01

	

3inches ground lead

	

$2.75
179-0192-00

	

G'ground lead (P6015 only)

	

.1

206-0015-00

	

StraiaN tip (0-055 in dia)

	

$2.00
206-0060-00

	

Spring tip (0 .08 in dI4

	

$3.25
206-0061-00

	

Spring tip (accepts
O.M5 in dIa pin)

	

$2.30
206-01 DO-00

	

Calibration tip (0.063 in dia)

	

$13.00
206-0104-00

	

Long straight tip
(0,N2 in dia)

	

$1 .50
206-0105-00

	

Hook tip

	

$2.00
206-0134-03

	

Pin tip (accepts
0.025 in IBM SILT pin)

	

$7.00
206-0137-01

	

Ground load adapter
(0 .025 in square pin
closing)

	

$4.00
206-0158-00

	

Spring Tip (accepts 0.068
in dia pin)

	

$425
206-0185-00

	

Right angle hook tip

	

$2.00
206-0203-00

	

1Ctest tip

	

$2.00
344-0005-00

	

Alligator clip . # 10-32
straw thread (P6015 only)

	

$5.25
344-0045-00

	

Alligator clip

	

$1,25
344-0045-UU

	

Miniature alligator clip with
boat

	

$2.75

IC CIL I PS (Not Shown)
Part Number

	

Description

	

Price
003-0709-00

	

16-Pin DIP. clothes pin style $17.00
003-0823-00

	

24-pin DIP, ciothes. pin style $35.00
003-001-00

	

40-pln DIP, clothes pin style $50.00

CABLE MARKER SETS (Not Shown)
Part Number

	

Descriplion

	

Price
016-0130-00

	

For 1/8 in, dia . cable
(P6053Bip6062B/
P60636/P6075) $em

016-0127-00

	

For 3116 in . dia . cable

	

$&50
016-0633-00

	

For all modular Cables
(P61 0XJA, P61 2)VP613)V
P6230 Families)

	

$4.50

PROBE HOLDERS (Nol Shown)
Part Number

	

Description

	

Price
352-0351-00

	

P61DYK P61102X P613X,
Black

	

$4.50
352-M7-00

	

P61 OXJA, P6102X, 13613X~
Gray

	

81~15
352-0090-00 P60UX

	

$.50
352-006a-00

	

P60OX probes to Scope
Chassis

	

$-35
~'

	

Contact your local sales rePresentative.
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PROBE ACCESSORIES SELECTION GUIDE

N

Proba Tip Syviern

	

PrubaGround Syv*m

P6006, P6007, POOOB, P601139, P5028 and P6060
Monolithic Series

013-0071-00

206-0104-00

206-0105-00

20"IRS-00

2041-0016-00

175-DlZS-Ol

	

~
I

206-0168-00

175-012A-01

To order, call your local Tektronix Sales OffIce, or calI Tok's National Marketing Center.
Toll free : 1-800-426-2200, Ext . 99 .



Tall free : 1-1100-426-2201111, Ext. 99 .

PROBE ACCESSORIES SELECTION GUIDE

MINIATURE TIP SERIES- P60535, P6048, P6055, P5058, P6057, P6062B, P6063B,

P61OX/A Family, P612X Family, P6148/A, P6149/A, P6103, P6109, and P6202A .

To order, call your local Tektronix Sales Office, or call Tak's National Marketing Carrier .

PROBEACCESSORIES

MINIATURE PROBE ACCESSORIES
Part Number

	

Description

	

Price
013-0084-01

	

Miniature probe lip to
BNC adapter

	

$10-00
013-0084 -02

	

Miniature probe tipto
BNC adapter far all
exc,ept P6202A. P6420,
and P6201 adapter.

	

$12,00013_0086_00

	

Bayonet ground assembly

	

$10-00
013-OD97-01

	

Retractable [look tip
for P6202A and P6420

	

$12.00
013-0105-00

	

Retractable hook tip
(except PG12 X)

	

$10.00
013-0107-06

	

Retractable hook 11 p (to r a] I
except P6202A and P6420~

	

$335
015-0201-04

	

IC Test ground cover, black.
Package of 10

	

$7.50
015-0201-05

	

Package at 100

	

$25.00
015-0201-07

	

IC Test ground cover, gray .
Package of 10

	

$7~50
015-0201-UB

	

Package of 100

	

$20.00
015-0325 - 00

	

Dual lead adapter (accepts
206-0364-00 SMT Clip or
0025 in, square pin-)

	

$15-00
017-0076-00

	

Miniature probe lip to
GR adapter

	

$90-00
01 7-OUBB-00

	

Miniatu re pro be tip GR 50 11
termination adapter

	

$85.00
103-0051-00

	

Screw tip (46-32 for
P6202A and P6420)

	

$5.50
103-0051-01

	

Screw tip (46-32)

	

$5.50
103-0096-00

	

Miniature probe tip to
BNC female adapter

	

$15-00
103-0131 -00

	

Screw tip with ground
connection (46-32)

	

$12.80
103-0177-01

	

Flexible tip (accepts
206-0364-00 SMT Clip)

	

$8.26
131 -0258-00

	

Chassis mount test jack

	

$3.15
131 -4~53-00

	

Circuit board test point,
package of 25

	

$45.00
166-0404-01

	

Insulating ground cover

	

$150
175-0124-01

	

Yolip on ground leadwith 06-32 screw end

	

$2,75
175-0125-Ul

	

12' Clip on ground lead
with #6-32 screw end

	

$3.00
175-0263-01

	

3" ellp on ground lead
with #6-32=Aw and

	

$2,75
196-3120-00

	

6' ol ip on ground lead

	

$3.10
196-3121-00

	

12"clip on ground lead

	

$3,10
195- 3198-OU

	

Vclip on ground lead (with
0.025 in . pin receptacle)

	

$4.90
196-3286-00

	

B' ground lead

	

$7.50
196-~287-00

	

#6-32 thread ground lead

	

$7 .75
196-3302-00

	

6' slip an ground lead (with
0-025 in . pin receptacle)

	

$7.50
206-0114-00

	

Hook tip

	

$4.00
206-0114 -01

	

Straight tip

	

$4.00
206-0193-00

	

Flax tip for0.025 in
square pin

	

$12.00
206-0209-00

	

Pin lip (accepts 0-025 in
IBM SLT pin

	

$5.26
200-03"-00

	

SIVIT Gra b be r Ch p (used
with 0.025 pin receptacles)

	

$4.90
SMG 50

	

Package of 20
each SIVIT clips-

	

$B9.00
214-4125-00

	

Electrical contact ground

	

$2,50
344-0046 - 00

	

t6-32 Thread alligator
ground clip

	

$2.75
344-OM-00

	

Slip on alligator ground
lead (use with 0.025 pin
receptacle)

	

$3.25
195-6176-00

	

3 in . probetip clip-on lead
to r al I min iatu re Size probe
tips,

	

$7.25
175-0849-00

	

3 in . probetip cap lead for
all miniature size probe tips .

	

$8,00
175-0849-01

	

6 in . probeti p ca p I ead to r
all miniature size probe tips .

	

$0.25
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PROBE ACCESSORIES SELECTION GUIDE

SUBMINIATURE AN0 COMPACT
(Bracket P/H p artain to Cam p act Tip Pro bes an ly.)

	

SUBMINIATURE TIP (P6l3D/P6l3l/P6l33/P6l34/P6l35/P6l36/P6230/P6231I AND
Part Number

	

Description

	

Price

	

COMPACT TIP (P6137, P6150, P6134C, P5135A, P6055A, P6133 Opt. 25 and P5135 Opt. 25) PROBE ACCESSORIES
013-0107-06

	

RetractaDle hook tip for

	

[Bracket P/N's pertain to Compact Tip Probes only .]
cumpact t i p p ro bes

	

$3.75
013-0195-00

	

Subminiature probe

	

Pro" Tip Sy*WnLip Lo BNt, adap Lar

	

4ilu .uu

012-0197-00

	

KLIP-KIT (includes two
16-pin DIP clips and four
signal/ground pins)
(Not compatible with
P61 aT P6156, or
P6133/36 Opt . 25

	

$M00
013-0202-02 Subminiature/Compaot

to-ininiature probe tip
adapter (allows use of
miniature probe tip
accessories . See page 433)

	

$5.00
013-0208-02

	

Retractable hook tip for

subminiature tip probes

	

$3.50
013-0226-00

	

Compact probe tip
to 3NC adapter

	

$10.00
013-0227-00

	

Compact probe tipto RNC
50 ti termination adapter

	

$65.00
013-0240-00

	

Subminiature probe tip
Chassis mount test jack

	

$5.00
017-0520-00

	

Subminiature probe tip to
G R 50 S~ to rmi nat i on adapter $70-00

131-3288-02

	

Signal/grou nd pins for
KLIP-KIT (includes eight
pins)

	

$35.00
131-4210-00

	

Compact probe tipchassis
mount test jack

	

$5.00
131 -503U- U0

	

Subminiature probe tip
circuit board test points
(pkg~ 25)

131-5031-00

	

Compact probe tipcifouit
board test points (pkg . 25)

195-4240-00

	

Low impedance
ground contact

	

$2.75
196-32M-00

	

G' allig ator gra und lead (not
compatible with P6137
or P5156)

	

$7.50
196-3287-00

	

12'slip on ground lead
~not cDmpatib I v with
P6137or P6 155)

	

$7.75
196-3113-02

	

6" slip on ground lead

	

$8.00
196-3113-03

	

3' slip on ground lead

	

$8.00
196-3302-00

	

6' alligato(ground lead
(not compatible with P6137
OF P6156)

	

$7.50

	

ZI

196-3305-00

	

6" al I igator ground Ifiad

	

$8.08
204-0925-01

	

Subminiature probe tip
attenuator tip cover

	

$1-00
'W-f1 1 u4v-uv

	

UOMP

	

prove up
atle nuata r ti p cover

206-0364-00

	

Slip on SMT 6fabber Clip

	

$
343-1U03-01

	

Ground collar

	

$2.80
I

	

-

344-0398-00

	

Slip on alligator groutid clip

	

W-25

434

013-0208-02
1013-01107~061

013-UM-02
IN- 311

013-0195-DO
1013-0226-DDI
[013-0227-DO]

131-3288-02
JNM 11

911'-1~

To ord er, DOII YOUr IKa I Tekt ron i x So I es Off Ic e, or Do I I Tek's N atio n a I Ma rketi ng C e nter .
Toll free : 1-800-426-2200, Ext. 99 .

Notal- Not compatible with Compact Tip Probes,

	

Note 3- Use same part number as subminiature probe, also see
Note 2 : Not compatible vvi~th P6137, P6156, P6055A,

	

page 433 for other compatible tip accessories .
P61W. and P6135A.



ACCESSORY PACK/MINIATURE PROBE TIPS

	

ACCESSORY PACK/P513X COMPACT AND

	

ACCESSORY PACK FOR P612X PROBE TIPS
SUBMINIATURE

Order 020-1724-00

	

$29-00

	

Order 020-1835-00

	

Order 020-1836-00
I ncl u des : So rewd rive r (003-1433-00)

'
Retractable

	

Includes- Screwdriver (U03-14133-00) Retractable

	

Inclodes : Sorewd river (003-143 3-00) 1 C Test Ti
hook tip (013-0107-06) ; Ground cover

	

hook tip (013-0107-06) ; Retractable tiock tip

	

(see page 423) Tip inWat& (166-0~o4-01 )~
(166-0404-01) ; 6 i n . Drou nd I sad (196-3198-00):

	

(013-0208- 02) : 2 i n . grourid lead (195 -4240-00)

	

3.5 i 1) . g FDu lid fead f195-6176 -01) - 6 in . gruu rid
5 in . oroond lead (175-0124-01) : 12 in- gmund lead

	

3 in- ground lead (195-3113-03) : 6 in . ground lead

	

lead (196-3302-00) ; 8 in . ground lead
(175-0125-01), 3 in . ground lead (1 75-0263-0l) -l	(196-3113-02)-l 12 in . 06-32 stud ground lead

	

(196-3286-00) ; 12 in . ground lead (196-3287-00)~
IC Grabber Tip (206 , 0354-00) Alligator clip

	

(196-3287-00), 8 in gro und I ead (196-3286-00)

	

Ratracta In I a hook tip (013-0107-06) ; At I ig atnr c I i p
fo r 0 . 025" cc nnecto r (344-03k-00) . Al I igato r cl i p

	

IG Grabber Tip (2136-0364-0Q . Ground cullar

	

16-32 connector (344-0046-00)

	

IC Grabber Tip
for 06-32 Thread (344-0046-00) : IC Test Tip

	

(343-1003-01) ; Alligator clip 0.025" connector

	

(2U6-0364-00)
'
SpFing ground (~14 4125-00) .

(sea page 433) ; 3.5 in ground lead (195-6176-01) ;

	

(344-0398-00) : Alligator clip 46-32 thread

	

Alligator Qlip for 0.025' connector (344-0398-00)-
Spring ground (214-4125-00)-

	

(344-0046-00) 6 in . ground lead with 0-025 in .

	

6201 PROBE
receptacle . (196-3302-00) -

6 in . qround lead

	

Product Number Description

	

PriceW/alligatol (195-3305-00)-
013-0135-00

	

Retractable hook tip

	

:01125
013-0145-00

	

Probe ti 0 to BNC adapts r

	

$25.00
016-0222-00

	

IC Test ground cover

	

$-60
U17-OU94-00

	

Probe tip to GR 50 il
termination adapter

	

$95.00
103-0164-00

	

Probe tip to miniature
prnbo tip adapter (Sea
page 433 for compatible
accessone5)-

	

$12,50
131-1302,00

	

Gruund contact

	

$1.25
166-0557-00

	

Insulating ground cover

	

$1.50
175-0848-00

	

3 in . ground lead

	

$C00
175-0848-01

	

5 in . groond lead

	

$2-80
175-0848-02

	

12 in . ground lead

	

$310003-1433 00
Z06-0200-02

	

Replaceable probe tip
342-0180-00

	

Ground cori=t insulator

	

$1.75
346-0046-00

	

06-32 Thread alligator
ground clip

	

.1

"I'm
A.-A

,k)

103-0164-DO

P6201 PROBE

013-M35-DO

013-0145-00

017-0094-00

. ... . . . . . . . . .

PROBE
TOOLS

D

PROBEACCESSORY PACKS1
CON-VERSIONKITS

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
Toll free : 1-800-426-2200, Ext. 99 .

103-00~ 1 -00

013-0107-02

013-DI06-00

013,007-01

013-0090-M

PROBE TOOLS
Part Humber

	

Description

	

Price
003-0675-00

	

Adjustment tool P6055

	

$2.05
003-0675-01

	

Adjustment tool P6202A

	

$2.50
003-0825-00

	

Tip Wractor for miROWre
probes (excelpt for
P61 OX "A' ve is ion aad
P61 2X fami ly probes)

	

$1.75
003-1433-00

	

Adiustment tool for
PGO1X/A, P61 2X, and
P613X family- I ndividual
unit .

	

$1-80
003-1433-01

	

Package of 5 each uf
003-1433-00, above,

	

$4.25

OTHER PROBES
Part Number

	

Description

	

Price
013-0090-00

	

Retractable hook tip (for
P6010/P6D48) $7 .50

013-0097-01

	

Retractable hook tip (for
S-3A/P6202A/PG420 $12~00

013-0106-00

	

Retractable book tip
(for W1 /P6401)

	

$19-00
013-0107-02

	

Retractable hook tip
(for 211112112131
214/221 scope probes)

	

$3.50
103-0051-00

	

Screw tip (#6-32 for
P604151MA61
P6202A/7AI I/S-3A1

	

$5,50
.1

	

Contactyour local sales representative-

435



OTHERACCESSORIES
TESTLEADS., C0AXL4L CABLES, INTERFACE CABLES

Contents
Test Leads . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 436

Coaxial Cables . . . . . ._ . . . . . . . . . . . . . . . . 436
Interface Cables . . . . . . . . . . . . . . . . . . . . . . . . . 436
Adapters/Coninectairs . . . . . . . . . . . . . . . 437
Attenuators/Power
Dividers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 438,439
Rackrnount Kits . . . . . . . . . . . . . . . . . _ . . . 440
Travel Line Package . . . . . . . . . . . . . . . . . . 441
Carrying Cases~/Straps . . . . . . . . . . . . . . 441
Protective Covers . . . . . . . . . . . . . . . . . . . . . . 441
Viewing Accessories . . . . . . . . . . . . . . . . . 442
CRT Mesh/Light Filters . . . . . . . . . . . . 442
DC power Supplies/Inverters . . . .. 443
Lo g 1 c An aWer Accesso ri es . . . . . . . 444

436

ALM01 UL approved red and black test lead set
with miniature size probetips. Incorporates
shmuded banana plugs arid includes two retractable
hook tips .

	

ds sia
ALM02 Red and black test lead sat with minature
size probe tips. Non-shrouded banana plugs (photo
jn&At) and includes two retractable hook tips . (Nail-UL)

	

V$18

ALM03 Red and black test
I
ead set (not shown) with

minaturv size probe tip for the red lead and alligator
clip for the black lead- Nori-0rouded banana plugsand
includes one retractable hook tip- (Non-UL)

	

$18

'" Productavailablewithin 24 hours through Tek Direct .
Call 1-800-426-2200 .

TEST LEADS SELECTION GUIDE

COAXIAL CABLES AND INTERFACE CABLES SELECTION GUIDE

0151006-00

6 ft . male to male

	

012-0114-00

	

632

ALM01 and ALM02 (inset)

PATCH CORDS
(not shown)

BNC to BNC. 18 In .
Red

	

012-0087-00 $16.25
Black

	

012-0086-00 $9 .00
BNC to banana plug-jack, 18 bit .
Red

	

012-0091 -OU $8,25
Black

	

01 2-0090-W

	

$8,25
Bane na plug-jaok to be Rona p I uU-jack, 13 i n.
Red

	

012-0031-00 $11.50
Black

	

012-0039-00 $11.50
1

	

015-101 5_00
COAXIAL BNC CABLES

	

I

	

Pin-lack to pin-lack, 0.08 la .dia-plin
COAXIAL SMA (3mm) 50 0CABLES

	

Red, 8 in .

	

012-0179-00

	

$425
50 &2

	

Black, 8 in-

	

012-0181-00

	

$4-5010 in . male to male

	

012-020B-00

	

$20

	

General Purpose Flexible Cables

	

Red, 18 in,

	

012-0180-00

	

$455
18 in . male to male

	

012-0076-00

	

$20

	

12 in. male to male

	

174-1364-00

	

S21
24 in . male to male

	

012-1342-00

	

$20

	

20 in- male to male

	

174-1427-00

	

$45

	

Black, 13 in,

	

012-0182-00

	

$6,00

36 in . male to male

	

012-1341-00

	

$20

	

60 in . male to male

	

174-1428-00

	

S50

	

INTERFACE CABLES
36 in . precisior) (1%)

	

ftecislum, Flexible Delay Cables

	

(not shown)
male to male

	

012-0482-00

	

$29

	

1 ns - male to female

	

016-1019-00

	

$156
42 In. male to male

	

012-0057-01

	

$20

	

2 ns malu to female

	

015-1005-00

	

GPIR
18 In . male to female

	

012-0104-00

	

$27

	

$135

	

1 m, double-shielded

	

012-0991-01

	

$140
10 in- BNC male to

	

5 ns . male to female

	

0115-1006-00

	

$190

	

~m. double-shielded

	

012-0991-00

	

$160
BsM female

	

012-0128-00

	

$26

	

1 ns . malato male

	

015-0562-00

	

$260

	

4m, doulblu-shieldQd

	

012-0991-02

	

$21U
2 his . male to male

	

015-0560-00

	

$290
18 in . BNG male to

	

5 ns . male to male

	

015-U661-ou

	

$350

	

CentronicsBsM female

	

012-0127-00

	

$35

	

8 ft . Male CentronicsSemirigid Delay Cables

	

to PC 25-pin D

	

012-1250-00

	

$45750

	

500 ps . . 4.5 . . male to male

	

015-1015-00

	

$30
24 in . male to male

	

012-1319-00

	

$20

	

750 ps ., male to male

	

015-1017-00

	

$46

	

9 ft- Mal A to male

	

012-1284-00

	

$75
36 in . male to male

	

012-1338-00

	

$20

	

10 ft,, 4695 to Terminal

	

012-0555-00

	

$125
42 in . male to male

	

012-0074-00

	

$20

	

COAXIAL OR 50 k2 CABLES

	

RS-232C
60 in . male to male

	

012-1337-00

	

$20

	

(noft shown)

	

10 ft . DB25 male - OB25
53 Q

	

10 ns ., RG58A/L)

	

017-0501-00

	

$140

	

female, straight through

	

012-0911-00

	

$100
42 in . male to male

	

012-UG75-OU

	

$36

	

5 ns ., RG2131U

	

017-0502-00

	

S210

	

9 Ft, OB26 male - UB25
2 ns., RG5BAIU

	

017-U505-OU

	

si go

	

female. null modem

	

012-1285-OD

	

$40
1

	

9 ft . OB25 male - 01395 ns,, RG58/U

	

017-0512-00

	

S 45

	

female, null modem

	

012-1298-00

	

$35

COAXIAL N 50 0CABLES

	

DB25 male - DB25
(not shown~

	

male gender changer

	

131-4923-00

	

$15

To oirder. caI I your I ocaI TaktronIx Sa Ias 011ce, or ca I I 7ok's Natio no I Marketi ng Conter.
ToI I free: 1 -800-426-2200, Ext. 99 .



BNC ADAPTERS
8NG M2 tto UHF Female

	

10-0032-00
BNCMae oGR

	

017-0064-00
BNC Male to N Fernale

	

103-0058-00
BNC MaJe to Binding Post

	

103-0033-00
BNC Male to Dual Binding
Post

0174=3-00
017-00"4)0

BNC Fem~3-e to oR

	

.117-001111-00

	

S60.0
BNC Maio to GR

	

017-0064-00

	

$105.00
BNC Male to GH, 60 0
Thrulinu Termination

	

017-0083-00

	

$110.00

SMA ADAPTERS
(not shown)

103-0035-00

NEW3 .5 mm ADAPTERS
(not 5hDwn)

Male to Male

	

015-0551-00
Female to Female

	

015-0550-00
Male to Female connector
saver"

	

015-0552-00

013-W7"0 103-0090-00

011-0083-00

SMA Female to BNC Male

	

015-0572-00

	

$19.25
SMA Male to SNC Female

	

015-0554-00

	

$27.00
SMA Male to GR

	

015-1007-00

	

S145.00
SMA Female to GR

	

016-1008-00

	

S16U-00
SMA Male to N-Male

	

015-1009-00

	

$135.00
Threaded Female to Male

slip an connector

	

015-0553-00

	

$34.00
Male to Female connector
Saver"

	

015-0549-00 $150-00

ADAPPIEX~j GONINEGI UH,~; AND AL)AT-1AH Al13

F--513-012.6-00 103-0158-00
103-004&-00

$18.25 1QQ-W2U0

OR CONNECTORS

S6 .50

	

N STYLE ADAPTERS

	

MISC . CONNECTORS
$10500

	

NMale to GR

	

017-0W-00

	

$B5.00

	

?Female to BING Male

	

013-0126-00

	

$20.00
$9 .60

	

NFemale to GR

	

017-0062-00

	

$75-00

	

7" Male to "F` Male

	

103-0157-UO

	

$7.50$7 .00

	

N Feniale to BNC Male

	

103-0058-00

	

$9.50
N Male to BNC Female

	

103-0045-00

	

$8,50

	

"F" Male to BNC FemaJe

	

103-0158-00

	

$6.00
F Female to F Female

	

103-0159-00

	

S7.50

BNC CONNECTORS
BNC Femal~ to ENC Fernale

	

103-0028-00
BNC Male to BING Male

	

103-0029-00
BNC Fe ma le to SSM Male

	

103-0036-00

	

$18-00

	

BNCT

	

103-0030-00
3NG FemaJe to UHF Male

	

103-0015-00

	

$8.00

	

RNOFlhn-.,.- Maip, To F~-.m2lp.

	

103-00,11-00
BNC Female to GR

	

017-0063-00

	

S60-00
BNC Female to N Male

	

103-0045-00

	

$8.50
SNC Female to Clip Leads

	

013-0076-00

	

$4100
BNC Female to EZ Ball

	

013-0075-01

	

$24.00
BNO Fannale to D-jal Banana

	

103-0090-00

	

$11 .00

016-1018-00

SMA CONnFCTORS

C-17-0070-00

10"Oji-au

SMA Male to Male

	

015-1011-00

	

$28.00
SMA Female to Female

	

015-1012-00

	

$12-00
SMAT

	

015-1016-00

	

$30.00
SMA Male to BNC Female

	

015-10 t B-00

	

$11 .00

Used permanently insta lied on instrumen t to

	

Contactyour local sales representative.
prolong lip, qf instrument Connector

To order, call your local Tektronix So les Office, or call Talk's National Marketing Center .
Toll fres .- 1-800-426-2200, Ext. 99 .

103-0159-00

$7 .00
cl A nn

RNC AOAPrTFR KITS10.00
S9 .00

	

AK01 BNC Adapter Kit

	

%r $390
I ri c I udes- 50 ohin I oed- th roug h terminatio n 011 -U049-01 .
50 ohm I OX attv Puato r 011 -0059-02 ; 50 ahm . 5X atte nuato r
011 -0060- 02 : 50 ahm, 6 dB atte nuator Of 1 -0069-02:
50 ohm, coax cable, 42 i n - (2 eac h), 012-0057 -01 ~ GR to
BNC female adapter 017-0063-00 BNCfernaletoBNC
female adapter 103-0029-00: BNd "T' 103-0030-00 : BNC

015-1011-00

	

011.10012-00

	

015-1018.00

	

1

	

elbow friale W lermile ~03 H31 00

: VAF~- -

SMA ADAPTER KIT

AK02 SMA Ada ptaf Kit

	

15' $975
Includes

,
4.5 1 n . Sam1 ri Gid cable w1male connectors

015-00 15 -00~ 1 m, tiemble, 50 oh fin cable w/male
curl Recturs 174-1341 -00 : 2X atte nuat or 015-1001-DO : 3X
attenuator 015-1002-00 : 1 OX attenuator 015-1003-00; GA to
SMAfemale adapter 015-1008-00: SMA malato SMA male
adapt6 r 015 -1011-00~ SMA ferna I e to SMA fe male ad apte-
015-1012-00: SMA "T" 015-1016-00 . SMA ma le to BNC
ternale 015-101 8-OU 50 ohm te rmi nati on 015-1022-OD-1
SMA Female to BNG ~a I a adapte r 015-0572-DO.

GR T

	

017-0069-00

	

$205.00
GH; Elbow

	

017-UO70-00

	

$165-OU

	

'M Product available within 24 hours through Talk Direct .
Call 1-800-426-2200 .

437



A77ENUATORSITERMINATIONS

ATTENUATORS. SELECTION GUIDE
BNC 513, 75, and 93 OHM (See photo nexi page)

1.1-dotolGHz
12-1to2GHz

MHz

	

5

	

1 .1-dc to 100 MHz
011-0099-00 FeedthroughterminatioTi 50 ±0 .5 NA NA NA

	

1_2-lo0to2WMHz $60
711-0055-01

	

Fead through Termination

	

75

	

- I

	

NA

	

NA

	

NA

	

100 MHz

	

1

	

300

	

1-1-dc to 100 MHz

	

$33
011-0056-01

	

Feed thTu2!L

	

NA

	

NA

	

NA

	

100 MHz

	

1

	

ago

	

1 .1-dc to 100 MHz

	

$33Wminatbn

	

93

	

+ I
7 1-0057-01

	

Min. lo55 attenuator

	

50-75

	

2.3X

	

7.2

	

1 0.5

	

100 MHz

	

.5

	

1 - 1 -d c to 100 MHz

	

$45
011-0058-01

	

Min. loss attAriuator

	

50-93

	

2.3X

	

7-2

	

U.5

	

100MHz

	

1,2

	

1 . 1 -dc to 100 MHz

	

$41
011 -061 -00

	

Attunuator

	

75

	

iox

	

20

	

.5

	

$36
011-M-00

	

Attenuator

	

lox

	

20

	

.5

	

W7
011-0092-00

	

Faed through l8iminatian

	

600

	

+ I

	

NA

	

NA

	

NA

	

1 MHz

	

1

	

S35
011-UI12-UO

	

Minloss atteDuator

	

75-50

	

2

	

(W Coupled)

	

$65
011-0129-00

	

1 Feed thrUoh termination

	

50

	

0_fJ5

	

NA

	

NA

	

NA

	

100 kHz

	

$140
011-0102-00

	

CoTt-armInatlan

	

75

	

±0.5

	

NA

	

INA

	

NA

	

-5

	

520
011-0103-00"

	

Return loss bridqi~

	

-ZL-L. ±0.5

	

NA

	

NA

	

NA

	

S25
_ ;
011-0103-DO rod crVor hody : 011-0 103- 0

	

grear, 001or body. 011-0 103-02 white color boay.

015-1001-011

SMA (3 mm) 50 OHM (see photo on next page)

Impedance Z_Tol

	

ANW.

	

Tal.

	

I Freq . , lAvU .Power IPSOkPower
Type

	

I

	

(ohms)

	

(ohms)

	

I Atlen,

	

I

	

(4b)

	

dc to

	

(watts)

	

(Wath)

	

I

	

MIX. VSWR

	

Price
Aftnuator

	

1

	

50

	

±1.0

	

I

	

2X

	

1

	

L 0.3

	

18GHz

	

I

	

1

	

1

	

500

	

1

	

1.l5-dcto4GHz

	

$150

1-
25-4 .1 o 12 .4 GH7

135-12 .4 ~o 18 GHz
015-1002-00

	

1 Attenuator

	

1

	

50

	

1

	

±10

	

I

	

5X

	

1

	

14

	

1

	

± 0.5

	

1 18 GH2

	

I

	

i

	

I

	

5oo

015-1003-00

	

1 Attenuator

	

1

	

50

	

1

	

-1.0

	

1

	

lox

	

1

	

20

	

1

	

±0.5

	

1 18 GHz

015-1004-00

	

1 Termination (female)

	

1

	

513

	

1

	

±15

	

1

	

NA

	

I

	

NA

	

I

	

NA

011-0085-00

438

kv-0 11
AttenuatQf

015-1020-00

	

1 Short-ciruLJt

	

1

	

0

	

1

	

1 NA

	

I

	

NA

	

I

	

NA

	

I 18GHz
termirativ ~MaIO

	

I

	

1

	

1
015-1021-00 ~ Short-circuit

	

1

	

0

	

NIA

	

I NA

	

A
termination (female)

	

_L_~0151022-00 t~miinaliori(maic)

	

50 1±0_5 1 NA I NA

	

NA

011-0086-00

	

1 Attenuator

	

1

	

50

011-0087-00

	

1 Attepuator

	

1

	

50

NCONNECTOR 50 OHM ~See photo on next page)
Impedance

	

Z-Tol

	

Atles-

	

Tol-

	

Freq-

	

Avg- Power

	

Peak Power
(Ohms)

	

(Ohms)	Atlen.

	

I

	

A)	1

	

(0)	1 (ftto)

	

(Wom)

	

(watts)

	

max. VSWR

50

	

3X

	

1

	

10

	

1

	

±0.5

	

112.4 GHz

	

2

	

300

	

1

	

1 .~-DC to ~-- 4 GHz
1 .3-4 to > 8 GHz
1 .4 8 to ~~ 12 .4 GHz

lox

	

20

	

11

	

12.4 GHz

	

2

	

300

	

1 .4

	

cc
to12.4GHz

NA

NA

TniI froe : 1-800-425-2ZOD. Ext. 99.

boo

	

1
1 b-dc to 4 GHz

	

81 ~b
I

-
20-4 to 8 GHz

1.25-5 to 12 .4 GHz
1.3 5-12 .4 to 18 GHz

200

	

1-05-dr. t o 4 GH7

	

$75
0-4 to 12 .4 GlAz

11 _ 1'5_l2-41ol8GHz
NA

NA

1DO

1.15-dc to 4 GHz
1.20-4toOGHz
115-8 to 12A GHz
1_35-112-4018GHz

I ON

	

1

	

40

	

~

	

+1	12 .4 GH7

	

2

	

300	1 .4 -dc
tr, 12 ,1 Q-

To orde r . calI you r I ocaI Tekironix Sales Office, or call Tek's National Marketing Center .

$155

P

S27

$2 '9

$41

Price
$95

$95

$120



017-0078-00

011-0076-02

	

01 1-004Ml

	

011-13058-01

011-0060-02 011-0056-01

Type
Attonuator

917-0079-GO Attenuato
017-0080-00 Attenualo,
017-OD81-00 Terminaflortand-line

Accessory housing without electrical components is useful
for applications requiring special circuitry .

~~ . ArwWAN

4
.
_C,055_01

	

011-0092-00

	

0

011-0112-00

BNC

3.5 MM TERMINATIONS (not shown)

50 n AIR LINE

011 -0 1 10~1_00

IW 10

011-0069-02 011-0057-01 011-0099-00

	

011-0102-00

remaie 5o 12

	

011-0149-00

	

~j

	

Female shcrt-circu it

	

011-0150-00

	

S250
Male 50 12

	

011-0148-00

	

. I

	

Male short-circuit

	

011-0151-00

	

~j

50 ~~ Air lino

	

OW-0084-09

	

$240The 200 11M. 60 0 air iine is useful as a time-delay device
an 6 a!i an absulute impe dancc

I
n a ti me-doma

I
n reflecto

ACCESSORY HOUSING

	

mMr system . The characteristic Impedance is 50 ~2

Accessory Housing

	

011_U081_UU

	

$60

	

i0.4%. Ti me dolay is 06698 ns t 0. 4% .

To ardor, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
Toll free : 1-800-426-2200, 199.

015-1001-00

9

Q

Z-1 -1 1 I-LEL V Li-f-I1 k-11 IL0

olb-1021-00
01 r.-i 003-00 015-1004-00

015-1002-00

	

015-1022-W 0151020-OU

SMA

N

OR 50 OHM SELECTION GUIDE (see photo on this page)
Impedeme

	

Z_TQI

	

Aften.

	

Atton.

	

ToL

	

Freq .

	

Avg. Pmel Peak Power
(Ghms~

	

johms) I

	

I

	

(db)

	

(db)

	

(ifi: to)

	

(Wirfis)

	

fWatts)

	

Max. VSWR

	

Price
5D

	

±0_5

	

I

	

10X

	

1

	

20

	

GH7

	

4 GH7

	

1

	

1000

	

1 -1 -do to 1 GH2

	

~Z_o
± 21/, to 1 GHz

	

1 .1 1 2 GHz
± 5% to 2 GHz

	

1~2- to 4 GHz
50

	

0.5

	

5X

	

14	Same

	

4GHz	1

	

1000

	

Sarno

	

i

50 -0 .5 2X 6 Same GHz I loco

	

Same	$250
50 ±0_5 NA

	

Same 4

	

1000 Same $510

50 Q POWER DIVIDER

	

1	015-1013-00

SMA Female connector

	

015-0565-00

	

$230

	

50QCOUPLING CAPACITORS

	

CT-3 SIGNAL PICKOFFSMA Male connector

	

015-1014-00

	

$280
OR connectors

	

017-0082-00

	

$825

	

Couoling Capacitor SMA

	

015-1013-OU

	

$235

	

GT-3 Signal Pickoff

	

017-0061-00

	

$215
Designed for uso I n In mad- band 50 ~i systems where the

	

Coupling Capacitor GR

	

017-0028-00

	

$130

	

The CT-3 Pickoff provides a conven ient means of pIcki ng off
mismatth i ntro duced by ord

I
na ry 'Tee' cc nnectors is

undesi rato le-

	

Load isolat i on i 6 nominally 6 d8 while the
voltage alle nuation ratio is nom 1 n al ly 2X (i o p ut to eithe r load
arm . othe r load arin te rm i nated in a s~ndafd 50 0
termination) . Maximum VSWR on the 015-1014-00 Is 11 .50
tram dc to 12 .00 GItz and 1 .90 frorr. 12 .01 to 18.00 GHz_

Th 8 cc u 01 i ng capacirto r
I
s a short length or coaxial I i oe with a

	

a signal in a 50 n system
di sk ca pacitor (47013 pF ± 20%) in series with the

I
rmer

	

Son
a
ItIvIty - 10% of the voltags nnda r test, i nto a 50 12 lwd.

conductor. High frequencies are transmitted with small

	

Decay Time Constant - 4.5 ~ts at 0 do current .
reflection, but dc and low frequencies are blocked . Voltaga

	

Flise Time - <0 .4 ns .
ratl ng Is 200 V (0 15 -1013-00), 500 V (W 7-0028-00).

	

Frequency Ras ponse - 50 kH z to a75 MHz at 0 dc current.
Inserti an Imp odan co - With 50 0 te rm inatl an is 10
shunted by 4.5 pH, 2 0 shurited by 45 jiH without a 50 11
termination.
VSWR - <1 - 2 at 1 -5GHz
Voltage Rating-AT 0 Vdc is 25 V RMS. 1 kVpul5c peak .

" Contactyourlocal .~alp-,;riPresentatit;e.
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RACKMOUNTKITS

.. . . . . . . .. . . . . .

RACKMOUNT KIT SELECTION GUIDE

Typical 2200 series rackmount kit T

:'L"----------

H

	

L

	

F

	

E

	

a Min-

	

n Mal,

	

DIMENSIONS
FIstFtHri~rit

	

P.141 Mirnbef

	

ill.

	

crn

	

in .

	

cril

	

ill .

	

GM

	

ill .

	

con

	

In.

	

Gril

	

fl .

	

GM

	

(Exclusive of Plug -
I
n Units and Pro4es)

DSA 60 1, DSA 8n P

	

i2M 'A .

	

.
040J-1,27q-00	1 P 2,9

	

P'	24 .3

	

61.7

	

24

	

6.1

	

31 .7

	

8D.6

	

14 63

	

3.' .2

	

2,.(b

	

'D.,19

	

Symbol

	

Definition

1130 liA 1 1M.A .
1
140

1
	H eight of front pa nal

11102iA. i'4Da

	

L

	

Rack Iront to rearmost permanent fixture
11801. 11802. CSA 503, SM 11

	

040-1214-00

	

635

	

22,3

	

21.6

	

55.0

	

11 14.63

	

37.2

	

27.75

	

70.49	excluding
cables

7704A 7104 .7934.7654. 7904A

	

04

	

-J_Xi

	

15.75

	

400 1	2~ .Ga

	

54.9

	

1 .25

	

3

	

3Q . 4a

	

77.4

	

F

	

Back of front panel to foremost protrusion

7704A, 7104 . 799, 1854 . 79UA

-

	040-0560-00"

	

22.0

	

55-9 1 21 .9

	

55.6

	

98

	

50

	

E

	

Maximum forward clearance with instinument
TGOO Series Pij~-In Storag~ CWot 437-,1126-03

	

5 .25

	

13.3 1

	

-

	

-

	

-

	

-

	

outand horizontal

5100 . SM Series

	

040-OW-03

	

I

	

S.25

	

133 1 19.0

	

48.3 1

	

1 -1 _

	

28 _LMA_ 82 .5 1

	

DMin

	

Mi"imum mounting depth frorn front

2782	016GU401

	

1

	

87.5

	

P~ ~ I

	

_ .	I

	

-

	

-	I

	

-

	

-	I

	

mounting rail to rear mounting fail

2710	016~09011-013

	

1	5 .25

	

13 3 1 18 .3

	

41.4 1

	

1 .94

	

4.571

	

DMar

	

Maximum mounting depth from front mounting

6-1.1,907-00

	

rail to rear mount iq ra il
~~7.0

	

178 1 184

	

46.7 1 4.67 11 .9

2400 SiMes (with 9V uF DMM Opt )

	

01e4M5-00

	

1

	

8.75

	

2231 18 .3

	

46.5 1

	

1 .8

	

4.5 124-8

	

62,9 112.8

	

32.5 126.19

	

68.1

2400 Su rif, ; (&:(i DV (i r 1 1. IAM0li I )	016-C[Kn-01

	

1

	

7.0

	

17.8 1

	

1B.3

	

113.b

	

1

	

1 .13

	

4.~

	

1218

	

132-~

	

1 12.8

	

~2.5

	

1

	

213~

	

W-1

2402 TtkMdW-

	

016-0971-00

	

1

	

15

	

8.0 J 1&0

	

453

	

1

	

1 .8

	

4.5 124,5

	

622 111.0

	

27.9 1 25-G

	

58-4

P245A.P~48A.9MD

	

2240HR

	

I i.0

	

I 1~~ 413L 1 2.2

	

~.!) 124.8 ~2_9 112.4 a2 .5 124.5 62 .2

2235

	

01fl-154611-190

	

1 5.?~ 13 .3 1 163

	

41.4 1 1,8

	

4.5

	

-

	

-	7 .5

	

ig.i 124.5

	

62.2

"36. ~2,99A

	

016-0915-00

	

1

	

b.'2~ 13 .31 1& .3

	

41 .4 1 1 .G

	

4.5

	

-

	

-

	

7.5

	

19.1 124.5	62 .2

__V7 .V.1 ..2235 Opt- o1

	

016-0833-00

	

1

	

5.25

	

1331

	

16_~

	

41A

	

1

	

1 .8

	

4.5

	

1

	

-

	

3

	

iV [24-5	6~-2

22KA

	

0132-30 1 5.25

	

13.3 1

	

16 3

	

41 -d

	

I

	

I .B

	

4.5

	

7.5

	

"J. 1

	

1

	

24.5

	

622

2220 . 2221, 2224, 2230 . 2232

	

016-1003-00

	

1

	

5.25

	

13.3 1 16-3

	

41.4 1

	

1 .8

	

4.5 1

	

-

	

-

	

7.5

	

Vil 124 5	62 2
BLANK PLUG-IN CHASSIS

221aA. 2215AL

	

016-0466-00

	

5.25 13 .3

	

16.3

	

4' .4

	

11

	

45 1

	

7S

	

19.1 1 24n

	

62.2

2211

	

Qi6_1023_0011	6 .25

	

13.3

	

163

	

41.4

	

1 .8

	

4.5

	

-

	

-	7 .5

	

19.1

	

245

	

622	Availablefor all Tektronix mainframes . The 11000 Series
pruv i des a blan k pI ug- i ii only .

	

The 7000 Se rie8 provides a
2201 .2205.2225 2~15

	

016-0819 00 1,	5 .25

	

1~~

	

16 q

	

41.4

	

1 .9

	

4.9

	

-

	

-	7 .5

	

1g.1

	

21.b

	

U2.2

	

printed circuit board, plug-in frame, and securing
1240,1241	OT6-078S00

	

8.75

	

2.~.3

	

17.75 45 .1

	

1 .13

	

22

	

-

	

-

	

-	hardware.

1230

	

1230F05

	

8.75

	

PP 3

	

17 1-5

	

45.1

	

1 .13

	

2.9

	

-

	

-	1000 Sories

	

016-0~29-00

	

$115

49DSeries

	

01&-N44-01

	

8.75

	

22.3

	

17.75

	

45.1	4 .1

	

11 .~

	

7000 Series

	

040-0553-03
5000 Series

	

040-0818-03

	

$140
)l 6-0.4 33-N,

	

8.75

	

22.3

	

n.b

	

b9 .,'	C .'~

	

1 .9

	

2135

	

07.3

	

23.35

	

59.4

	

27.3

	

69.5

	

TM 500 Series

	

G40-0652-05

	

$135
DASM

	

018-%45-00

	

1 10.5 26.11 21~ 593 1 0.63 1-6 1245-5 157 .~ 23 .38 59.4 27 .3 6
BLANK PANEL

11kA& 12 HS8	D1S-MB4-00

	

J.b

	

B.9

	

~3-5

	

59.7

	

115

	

1 .9

	

1265

	

67.3

	

21n

	

59.4 127.3

	

69.5

	

When operating the500017000 Series mainframes or the
TMM.TU509A

	

940-0982-00

	

7.0	17,8:	18 .G

	

45.7

	

-

	

-

	

-

	

-
i-	TM50Q)TM5000 Series mainframes with less than a full

7M500

	

040-inf-01)

	

7.0

	

17.8

	

18.0

	

45.T.

	

complement of plug-ins .
the

blank panel inay be used to

IM5003 to 4LI41

	

040-10994-01

	

7.0

	

17,8

	

18.0

	

45.7	cover an unused compartment. The panel for the 7DUO

I	,,-~ 11

	

a 3

	

135

	

165

	

41 ~

	

1 1

	

~8

	

N9

	

V5

	

-

	

-

	

-

	

-	Series is also good for EMG Shielding.
,'NO Mu"s swe V ~ le

	

-
TM03 With 1/2 RacWilth Adapter	040-0617-02

	

5.3

	

13.5

	

16.5

	

41.9	1 1

	

2.8

	

24.6

	

62.5

	

7000 Series

	

016-0155-00

	

$65
5000 Series

	

016-0452-00

	

$33
TM 5001TM 5000 S6ries

	

016-0195-03

	

.1

ForMe 2211, 2201 . 2225 . xL'05

	

and w;?9?5 Opto Elprlronics scupb When urat'vd! NA a 'ackmo4nt kit ,Option IR)

from Me factory, theftonrfter OfFALP. initmMent aFe. rmave%L 7A is red~n imirumenthviCke by oNemhajf inch and cannot be revened.

	

PLUG -IN STORAGE COMPARTMENT
"emafield rdwfir rark momnfkit u ix5lailed, the insImmentfeet uill remain integral 0Me instru ment

	

Theplug -in Gtoirage compartment provides storage space
for probes cables . 'tees' . accessories, and small tools-
Inside dlrriensions~ 250 mm QR9 x 51 mm wide x 106 mm

high (9-7ffl x 2 x 4 114 Inches).

Plug-in Storage Con- p-

	

016-0362-02

* I

	

Contarif Your local sales represen ta Iive.



TRAVEL LINE PACKAGE

	

PORTABLE INSTRUMENT

	

PORTABLE INSTRUMENT
TRANSIT/CARRYING CASES

	

PROTECTIVE COVERS
Avold Scope Damage and
Improve Portability

	

Special Protection for Transporting

	

@ Custom Fit
and Shipping Portable Instruments .

	

o Waterproof Vinyl for Complete Enclosure or
" Impact-Resislarif Packaging

	

High Impact Plastic for Front Panel
" Pouch and Cover

	

High Strength

	

Enclosure
Carrying Strap

	

4- Foam Padding
RuhhPr Shnrk. .qh-cn rh ina Altimna

	

# Custom Fit

Portable Oscilloscope

TRAVEL LINE PACKAGE

0rder OptIon 33 for specif Ic Instru rn ent .
2235A. 2236A- I acludes cubbe r moId

I
ng,

accessory pouch, front panel cover. carrying strap.

	

$295
2221, 2224, 2232 - includes rubber molding,
carrying strap .

	

$295

" Contact your local salff rrft~sentalxve.

INSTRUMENT TRAVEL ACCESSORIES

INY]HUMEN-I ''I RAVhL lq(, [,P,3,)0,K1P_,3

Now give your 2200 Series Instrument the added

	

016-0792-01 (shown)
protection often necessary when used in rough enviran-

	

Rugged transit cases molded of high strength glass-
ments .

	

Tho Travel L i ne package provides proteoti on fram

	

epoxy.

	

Protects your
I
n st r omvPt5 from host

Ie
impacts along the front and rear of the instrument . The rear

	

environments . shock, vibration . moisture . and impM.
bum pu r is designed to provide awid a r base to set th e

	

Recommended for shipping or transporting your
instru me nt on and reduces the potentia I of t

I
p over whun

	

instruments .
standing vertically,

	

Plus It has a handy card wrap .

	

Adjustments can be made to the internal padding of the
The high-quality rubber molding& offer long IVe and are

	

015-0792 -01 to accumin od ate a wi de vari ety aI p odab le
les i slant to crac ki ng and beico in Ing lo rittl a with age-

	

The

	

I
nstrumerits and accus so rie 5,

lu b ber compositi on provides exce I la nt desk bench and
inclined plan e gra b so In ere is no we"about

I
n5tru ment

	

HARD SIDED CASE
slippage .
A front pane I protective cover and an accessory pDu ch for

	

2750

	

OrdAr016.0692.00

	

$43
carrying probes and documentation Is also Included plus a

	

2710, 2400 Series,
cc nvienient ca rryi ng stra p for hands-free apa rati an and

	

2200 Series

	

Order016-0792-01

	

$280
transport .

	

490 Series .
Th e Trave I Li ne Package can be orde red at th v time of

	

OF150,OF235

	

0rder016-0656-00

	

$990
pu rc hasu or as a fiel d rutrof it kit (available an 2235A. 2236A,

	

TM 503A

	

0rder016-0565-0 11

	

$620
2221, 2224, and 2232).

	

TM 504

	

0rder016-0508.00

	

$805
TM 515

	

O~derO16-0643-00

	

$730
C-50 Series

	

Order016-0W-00

	

$34b

SDIFF SIDED CASE

Complete Cove?s
The cover provides protection for the instrument during

trarisportor storage . Made o(waterprool vinyl, thecovers
are avai lable fo r both laboratory an d po rtable i nstrument5 .
The covers to r 50OW7000 Se ries have clear vi nyl f ro ntal
areas .

7704JV7WW854/7104 016-0531-00

	

$15
730WQW600Series

	

016-0192 , 01

	

$20
5000 Series

	

016-0544-00

	

$18
2200 Series

	

W13-0848-00

	

$18
200 S6rias

	

016-0512-00

	

$21
490

	

016-0659-00 $140
45614658(4751485 016-054-00 $1925
453A/454A/491 016-0074-01 $18
434/4641466 016-0365-00 $27
326

	

016-0532-00 $60
323/324/14OIA/

1401A-111501 016-0112-00
3141335

	

016-0612-00 $90
TIM 504

	

016-0621-00

	

$45
TM 503

	

016-0620-00

	

$35

490 Series,

	

FrontCoVers Only
OF150.01`235

	

Ord
a
r0 16 -0659-00

	

WO
HC100

	

Order 016 -0 707-00

	

Snap-on f ront cove r, maided of bigh - i mpact plastic, is
avai lable for in ost portab le oscilloscopes, spectrum

CARRYING STRAP

	

analym5, and TM 5OW5000 mainframes,

TRAVEL LINE PACKAGE CONVERSION KIT

	

2200/2300 Series

	

Order ~46-01 99-00

	

$19.25

	

240U Series

	

200-3199-01

	

$9.75
2245A,2246A.2247A 200-3232-00 $7 .00

Includes : Replacement cabinet and rear cover with

	

2235A. 2236k2710

	

200-2520-00

	

$6.00
the rubber moldings installed .

	

2201,2205,2211,2225

	

200-3397-00

	

$5.00
2235A

	

Order 140-1188-02

	

TIM 506

	

200-1728-00

	

$21
2236A

	

Order 040-1157-01

	

TM 504

	

200-1727-00

	

$20
2221,2224.2232

	

Order 040-1187-01

	

TM 503A

	

200-3554-00

	

$26

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center .
Tall free, 1-800-426-2200, Ext. 99 .

	

C
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VIEWING HOODS CATHODE-RAY TUBE

	

CRTMESH/EMC FILTERS
LIGHT FILTERS

	

The mash fibr improve& display contrast for instrument
r

	

Price

	

viAwing under h
I
gh amhie nt I ig ht condi tions. A fine motalInstrument" Color

	

Part Numbe

	

screon with a matte black surface is utilized to reduce light200 Series

	

Blue

	

378-0691-00

	

$2 ,85

	

Totlections- Although light transmission from the crt Is
324/335

	

Blife

	

378-2016-01

	

ti 55

	

reduced to approximately 28%, the high attenuation of
490

	

Amber

	

1j7A-77f5-F--ff3-()

	

external reflections allows viewing low intensity displays in
Gray

	

378-0115-02

	

$6,00

	

room light or other bright surroundings,
Blue

	

378-0115-00

	

S3.10

	

The mesh filw also so rves as an EMC f i Ito r. I nsta I led on
434

	

Alu~

	

378-G678 01

	

0.30

	

the instrument, the motal frame of t he fi Ito r is gro unded .
455/465M

	

Blue

	

33~-21 22-00

	

.16.50

	

prjv .dirig effective filtering of no EMC spectrum .
The viewing accessories normally mount on the instrument

	

465/465B

	

Blue

	

337-1674-00

	

$~.00

	

Instrument"

	

Part Number

	

Price
gratcule cover. Some mayfit cam6ra-mounted bezels- If

	

4M

	

Clear

	

W-1574 01

	

$7.25

	

314/326/335

	

S78-MM-00

	

$65you intend using a oamera an your instrument, check with

	

464/466

	

Smcke-qre~ fillor

	

337-1674-07

	

S9-50
your Talk Sales Engineer forbezel-viewer compatibility .

	

50

	

Smoke-gray"

	

378-0557-00

	

514-25

	

432/434

	

V8-0692-00

	

$65

Part No .

	

Price

	

Series

	

Greeo

	

378-0568-DO

	

S
1
4.25

	

42?/4911453AI
Fold Ing Binocular -

	

5651575

	

Blue

	

376-0569-00

	

$11M

	

454A/485

	

378-OW-00

	

$60
For 2200 series 2445AIS, 2465kB,

	

Amber

	

37B.0570-00

	

$14.25

	

465146 B/475/
2467B,2710,434,455,464,466,

	

576 Blue"

	

378-0616-00 $6.00 4641466.1434

	

370-0726-0

	

$90
465B.475,475A

	

016-0566-00

	

$21

	

6W6O4

	

Clear (603")

	

337-1440-00

	

$4.25
For422,453A,454A,

	

Green

	

337-1440-01 $4.65 2710

	

37~-0227-01

	

$85

485,491

	

016-0082-00 $21

	

Amber

	

337-1440-02 $3 740017603

	

3/8-0696-00

	

$70
Collapsible -To (educe reflections

	

Blue

	

337-1440-03

	

$3.85

	

719OR50037001and glare under high ambient light .

	

Gray

	

337-1440-G4

	

$4,50

	

7800/79M Series/Blue
vinyl, folds flat for storaqe .

	

Graticue (8 x 10 div)

	

331-030 -00

	

7613./7623/Af7633

	

378-0603-00

	

$90For 2200 series, 2445kB, 2455Ar

	

60bi6o6i

	

~Iu~

	

337-1674-00

	

Sam

	

fi~or bolh cubruel and rackmDunl instn~ment~.2465AIB. 2467B, 2710, 432, 434,

	

607

	

GraticOe

	

337-1674-10

	

$1U0
455. 465/13, 475, 464. 466

	

Clear Shield

	

337-104-13

	

$14.75
(polarized)

	

016-0180-00 $60

	

Gray"

	

337-1674-06 $5 .00
For 2200 series . 2445A/B, 2465AIB .

	

Gfat cu Ic (8 x 19 d i V)

	

331 D391-00

	

$9.00
2467B,2710.464 .466 .455,465,

	

608

	

Amb6

	

378-0704-00 $10.00
4650, 475 (non polarized)

	

016-0592-00

	

$15

	

Gralicule"

	

337-2126-02

	

$10. GG
For 422, 453, 454A, 485, 491

	

2200

	

Blue

	

a37-2775 00

	

$4.20(non polarized)

	

016-0274-00

	

$19

	

Scrit~s

	

G~tr

	

337-2775-01

	

$1 .95
Grav wTV Graticule

	

035-0175-00

	

9
.. . . . . .. . ...

2300

	

Blue iff1plosion Shield" 337-2760-00

	

$2.25
Series

	

Clear lmpjqsion Shield" 337-2781-00

	

$4.40
2400

	

Bluc

	

378-0199-03

	

$3.00
S 378-0208-00 $1 .50Series

	

lea, Im losion

	

Meld
__MT_T71F

ray
337-2775-02 5

5100 Clear

	

337-1440-00 $4 .25
337-1440-01 $4,655400 Green

SArie~ Amber

	

W-1440-09 $3-50
Part No.

	

Price

	

(extelpt

	

Blue

	

33/-1440-03

	

$3-85
Folding -

	

5441)

	

Grav

	

337-1440-04

	

$4~50
For 576,

	

016-0259-00

	

$25

	

5441

	

Clear"

	

337-1674-01 __T7 2-5For 57 7 ~ 5000, 7000, 11000 Series 916-0260-00

	

$30

	

r

	

~07 197A n7

	

en r(%fay

Graticule (8 x 10 dily)

	

331-039 -1-00

	

S9,00
7603 Blue

	

378-06l34-00 S8 .50
Amber

	

378-0684-01 S7,00
Gray

	

376-0684-02 S7_00
Green

	

378-0684-03 $10.00
Spectrum Analyzer
Graticule

	

337-1439-01 $9,75
Blue Implosion Shield" 337-1700-01

	

SHO
Clear Imploslori Shield

	

317-1700-04

	

S5.50
7613f7623/ Spectrum Analyzer
7623A] Graticule

	

378-0625-07 $14.50
PartNa .

	

Price

	

7633

	

Green (0)

	

378-0625-08

	

$5-00
Non-collap&Ible -

	

7644/7313

	

Bluo"

	

37B-0625-00

	

$7.00
For older Tek 5-inch oscilloscopes

	

016-GO01-01

	

$200

	

Amber

	

376-0625-0 -11

	

S9.50
MoIded - gray po lysty re ne

	

Seresl

	

Gray

	

378-0625-02

	

$6.75
with polyurethane eyepiece,

	

7613/

	

Green

	

37B-0625-03

	

$5.00
For 5000 and 7000 series,

	

7823M 00

	

Gray TV Gratloole

	

-1,
528,577

	

016-0154-00

	

$49 Series/ NTSC

	

375-0625-06 $12.0
For 576

	

016-0153-00

	

$55

	

7900

	

Clear Shield Spectrum
Analyzqr Graticula

	

337-1159-02

	

$9.75'g

442

For both cabiner and rack"zouni inslnfr.n,~?d~z unl,~ss
rackmount version is listed,
Standard filter supplied witk instmment
Cayttart your lfwal qalp_~ repre.w. ntative .

To order, call your local Tektronix Sales Office, or call Tek's National Marketing Center.
To I I free : 1 - 800-426-2200, Ext. 99.



PORTABLE POWERACCESSORIES

	

I

	

I

111jaillRM
POWER ACCESSORIES FOR

	

ENVIRONMENTAL
PORTABLE OSCILLOSCOPES

	

Ambient Tentperaturw - 0perat i ng : 0oC to + 40 0C
Tektronix power accessories offer true field use

	

Non-Operatiag :

	

40'C to + 600C .
portability and operating freedom at service and mainte-

	

PHYSICAL CHARACTERISTICS
nance sites where conventional ac power sources are not

	

Dimensions

	

mm

	

In
available, They let your scopes go whene you need them-

	

Width

	

165

	

6-5
and have enough power for your testing and trouble-

	

Height

	

250

	

9.8
shooting tasks .

	

080th

	

216

	

8.5
Instrument

	

Recommended

	

Weight

	

ky

	

IIIPower Accessary
Nat

	

8.6

	

19.42221,2224,2232,2236A,2235A 1107/1106
(11107 mounting kits ordered separately)
2201,2205~221111,2245A,2246A,

	

1106 BATTERY PACK
2247A (no mounti ng kb are avai lable)

	

WPoweriftout- + 22Vto+ 24V for 7arnpere hours.2300 Series, 2400 Series Analog
314, 335. 336A.

	

11[15

	

Minimum Operating Fime-75Whours at full charge .

2225 Requires Opt, U7

	

1104

	

Charging Tim-See 1105 .
Contact local saks office fordelails on how to use 1104 wilh

	

Charging Rate- Fu11620 mA . With Therma I cu to ut
otherscopes.

	

open 60 mA_
ACCharging Frequency Range- 50 Hz to 400 Hz .

1104 BATTERY PACK

	

Max. ACPower Consumption -40W.
The 1104 battery pack mechan

I
cal I y c ou p les to the rea r

of the 2225 0 ption 07 osc i I I oscape, provid i ng a de power

	

ENVIRONMENTAL
source for two hours of uninterrupted operation in the

	

Ambient Temporal=- Uperat i ng: 0OC to + 400C
absence of ac power- It has an integrated charger that

	

Non-Operaling ~ - 400C to +6K-
allows scope operation during the charge cycle .

	

PHYSICAL CHARACTERISTICS
Dimensions

	

mm in
Width
Height
Depth
waililit

1107 DIG INVERTER
Battery Capacity - 12 V, 124 Ah (sealed lead

	

Output Finequency - 60 Hz
acid-gel cell)-

	

Output Voltage A 11hainji, - 12 V Filode 60 W.
Line Voltage Range-95 Vacto 128 Vac or 185 Vac

	

24 V mode 100 W.
to 250 Vac (48 Hz to 440 Hz).

	

RatedOutput Power-@12 V= 70 W,
Charge Time -16 hours.

	

@24 V ~ 100W.

Cycle Life - 200 Cycles

	

Overload Pmfection - Audib I e tore and shutdown
Charger 11ppe -Tr ick] e

	

when ac load exceeds 100 W.

Weiaihf - 14 1 bs/6.5 kg .

	

Input Voltage Selection-Au to rnat 1 c between 12-24 V.

Safety-U-L - Li sled, CSA CefI ified,

	

ENVIRONMENTAL
The 1107 DC Inverter meets environmental requ i re

1105 POWER SUPPLY

	

ments of M I L-T-28600C for Type 111, C lass 111, Style C
equipment with humidity and temperature requirements1nt&=1 Battery Vol"s Range - 22 V to 28 V.

	

i,	~

	

,	h

	

'1 00 ') Q 0 ') 1 0 n ') A

	

fV

	

I k;Lw uy

	

v

	

.

	

I

	

.

	

.	~

	

I

	

.

	

~QAVp
External DC Input Voltage Range -24 V to 30 V.

	

Elpctromagrietic Compatibility which is based on
Wput - Waveforrin . 80 Hz square. wave .

	

radiation emission requirements per VDE 0871 Class B) .
Maximum fiecommendad Output Current-
	Contactsales office for detai Is .

Standard - 0-9 A. Option 01 : 0,45 A,

	

PHYSICAL CHARACTERISTICS
Minimum Operating Time - 50 W hou rs at fu I I U I d I ~V

	

Dimensions

	

IIIm

	

in
8aftery ChaMing Time - 14-16 hours from tull

	

Width	276

	

10~9
discharge at 00C to + 40QC .

	

Height	119

	

4.7
ftftyChaging Rate - Full : 600 mA. With thermal

	

DeipM

	

84

	

33
cutout open : 254 inA .

	

Weight

	

kg	Ill
Mairimum Consumption fromACSvurvv - 40 W.

	

1 .8

	

4.3

To order, call your local Tektronix Sales Office, or cal I Tek's National Marketing Center.
Toll free: 1-800-426-2200 . Ext . 29.

292

	

11 .5
66

	

2.5
432

	

17.3
kg	lb
7.3

	

1610

Engineered Power
Accessories to Extend
the Uses of Your
Oscilloscope

UL Listed: C5A Certified
Recharge During Operation
Rugged Design

ORDERING INFORMATION
BATTERY PACKS

1107 DO Inverter

	

$1,530
Includes :
do Flower card, (1161 -0095-00),
manual, (070-5066-00) .

1106 Battery Paclk

	

$2.030
Includesi Manual (070-1713-00) .

1105 Battery Pack

	

$2,6go
includes
dc puwer cc rd . (1161 -0094-00)
manual, (070-1479-01) .
0pt. 0123 OV ac o pe rati on

	

me

1104 Battery Pack

	

$350
for 2n6 Opt 30- ~or use with
2225 Opt . 07 (see page 138).
Includes : do Power card;
two mounting clamps, instruction
manual, I year warranty-
(A]12225 accessories ace
compatible with tbe 2225
Option 30 and Option 07,
excluding the rackmount k1t .)

MOUNTING KITS
(For the 1107 rear mount)

1107 and 1106 will electrically work with
all 2200-Series products, but mounting
kits are only available for the following
instruments :
2221,2224,2232,223K 2236A
~nannot be used with Travel Line
Package Option.
Order 016 -0785-UO

	

$13111
2300 Seri as Of der 016-07a6-00

	

$50
2445A,24558,Z465B .2467D
Order 016-0783-01

	

$75

443



LOGICANALYZERS ACCESSORIES

A.

	

IndividueI Hook-T ip tead Set - 1U leads,
16 inch, coic r codad with E-Z Mcro Hook Ti ps .
Order012-0670-00

	

$95

B.

	

Flylng Lead Sat - 10 wide com lb, 10 inch,
cc I or coded, connects to 0, U25- i rich
sq uare pi n s, grabbar tIps not i ncludad .
Mer 012-0747-00

	

$40

C.

	

Hermortica Load got -10 wide comb to
10 posit i on si npie - row connector, for
0 - 025-

I
nch square pins on 0 . 1-inch ce nters,

10 inch, color coded. OrdarDI2-0800-00

	

$40

D.

	

Patiern Generator Lead Set - 10 + 2-widu
comb, 9 inch . twisted pairs, color coded,
connects to 0.025-inch square pIns, grabber
tIps not Included . Used with P6455. P6456,
P6457 pattern-generator probes .
0rdar012-0926-00

E.

	

High-Speed Pattern Gonerotor Lead Set-
10 + 2 wide co rn b to 20-position dou bto-row
connector, for 0.025-i nch square pi ns on
0.16-

1
n ch centers, 5 i nch, cc I or coded .

	

Used
with P645 5, P6456, P6457 pattern gan@rotor
probes . Order012-0551-00

	

$145

F.

	

Sense Leads -Package often. 2-wide comb to
Pomona Hook Ti p. 5 i n Q h, black for ground ar
VL. Order 012-0989-01

	

$125

0.

	

0tobber TIp - Package at 12 . for ge ne ral-
purpose probing with various lead set .
(Single-5ided grabber tips)
Order 020-1386-00
(Double-sidad gra bbArtips)
Order 020-1456-00

Flying Load Set - 10 inch, 10 channel, color
coded . For use with the P6440 and P644-1
Data Acquisition Probes .

Lead Set with Black Ends -
Order 174-0752-00

	

$30

Lead got wilb Red Ends -
Order 174-0763-UC

	

$30

Lead Set with While Ends -
Order 174-0764-00

	

$30

Flying Lead Set - 10 inch . 10 channel . color
coded, For use with the P6443 and P6444
Data Acquisition Probes

*2

Lead got with Black Ends -Order
174-1264-00

	

$30

Lead Set with Wh ite Ends - 0rder
174-1266-00

	

$30

Load Sol with Red Ends - Order

	

M
174-1265-00

	

$30

G

LOGIC ANALYZERS LEAD SETS

A

a

E

_400-

N

H.

	

Individual Lead Set - 10 leads,
8 Inch, color coded, connects to 0.025-irich
square pins, grabber tips not included-
Order 012-06 55-02

	

$235

IN iviti u
at

Load 3at - 10 1 eads . 116 Inch, cola r
cad ad, con nects to 0.025- 1 nch square pi ns,
gto In be r tips nat

I
nc[Dded .

Ordor 012-0655-01

	

$195

I .	FlyingLoad Set- 10wide ccm b, 5 ifich, color
coded, connacts to 0.025-1 nch sq uto pins,
grabbet tl ps not i n ni udAd -

Order 012-0997-00

	

$30

J-	Harme nice Lead Set - 10-wide comb to
10-pusIN n s

I
ng le-row connector, fo r 0.025-

inch sq ua re p
I
ns on 0 . 1 -1 nch centers, 5 1 nch,

colorcoded . Order 012-096B-00

	

$115

K,

	

Patiom Generalot Lea6 8at - 10 + 6-wida
comb with VH an d VIL Pomona Hcc k Tips,
9 inch, twisted pairs . color coded, connects to
0.025 -inch square pins, grabber tips not
Included . Used with P6455, P6456, P6457
pattern generatorprobes . OrderGiMM-00

	

$155

L.

	

GFIB Adapter -Two 10-wido comb5 to IEEE
Standard 488 Bus Connector, 10 inch .
Order 103-0209-00

	

$250

M.

	

Higb-Speed Grippers - Package Of t0Tr
1 .75 inch . for flat packages with 0.05-inch
lead spacing, use with P6453 or P6454.
Order 195-1943 -06

	

S150

M,

	

High-Speed Grippers- Package often,
1 .7b inoh r for Dip packages with 0.1-incih
lead spacing. use with P6453 or P5454,
Order 195-2234-06

	

$150

0,

	

High-Speed Clack Lead -With grabbertip,
pac kage of two, for u so wit In P64 53 or P6454
Order 195-3669-02

	

$19.25

P.

	

Lead Sol- For use with Podlets.

	

Acqu sitio n
pto bas P6461/I and HSR. Ordar 196-3 047-00
Pattern generator probes P6464/P6465-
Ordcr 196- 2968-00

	

$9,75

Pattern Generator Flying Lead Set - 10 inch,
17 twisted pair leads . color coded. Foruse
with the P6463 Pattern Generator Probe.
0rder a12 -1236-00

	

$45

Not Shown
j '~ Contact your local sales office* information



A. UPIK40, Un ivarsaI Probe Iniar1aca Kit - Fo r
40-on dip packages . Allow& user to configure
iriterQcnnoct from 6 probes or less to a clothes
pin style 40-piri IC clip . Order UPIKQ

	

$175

40-Pin Adaliter - 40 posItio n double row header
with H25-inch squa re p

I
ns on 0. 1 -inch centsrs,I

We rfaCos the PM 101 or flying lead
sets

to
low-profile dip Qlip above. Order W-0660-05

	

$16-50

49-Pin 0i p So ukut Fuma Iv Ad aptur - 40 positi on
double-row head with 0.025-inch square pins on
0.1-inch centers to 40-pin dip socket, for inter-
facing 40-pin low-profile dip clips to PM 100
series probes . Order 380-0647-01

	

$49

j_'ek_'FW_L %.11 J .1-L ITJ 1-1-JA ZdA_JAV" -L

	

AILA A_f"

CABLES IC CLIPS & ADAPTERS XONNECTORS SELECTION GUIDE

CABLES

RS-23 2 Ca ble - Mal e-to-fema I a - 2 0
1
nc h, wi res : I - I

	

Para I leI Into r1a ce Go till
a
- Two mete r . for

	

91AE04A Coaxi aI Ju in per Cab les Re p Iacements -
2-2, 3-3 . 4-4, 6-6 . 6-6 . 7-7, 8-8 . 11-11, 12-12,

	

Contrunix-type printur interface .

	

3 inch . SMA connectors to connect 91A04A lu
15-15 . 17-17. 19-19. 20-20- . 22-22 . Used with

	

Order 012-0997-00

	

$90

	

91AE04A.
12 00COl modum

I
nterface DAS 9200 inaint ram0

	

Order 175-6425-00

	

$18.50
to terminal or DAS 9100 line printer and com-

	

GPIR Cable - Two motor.
muricatians interface. Order 012-0911 -00

	

$100

	

Order 012-0630-01

	

$105

	

91AE24 Jump
at
Ca ble Hep lacements -

Package
of

seven, twisted pair, 2-posibon connectors, 3 inch
RS-232 Cable - Male-to-lemale, 2 meter, 25 wires ;

	

75 f~ Coaxial Cable - BNC to BINC, 42 inch, used

	

Order 175-8167-00

	

$4.00
1-1 . 2- 2, 3-3r thfu 25-25- General purpose-

	

with video hard copy interface .
Ordor 012-0815-00

	

$95

	

Order 012-DO74-00

	

$20

	

Probe Edeader Cable - Male to Female 34-positlon
doublii-row connectors compatible with P6452,

Null Modem Cable -Female-to-female. 60 inch,

	

75 C2 Coaxial Cable - BNC to BNC_ 120 inch, used

	

P6463, P6455, P6456, P6462, 6 feet .
wi res - 1 - I ~ 2-3 . 3-2, 4-5, 5-4, 7- 7, 8-20, 11 -11,

	

with video hard copy int0ace .

	

Order 012-1012-01

	

$125
12-12, 19-19~ 20-8 . General Purpose .

	

Order 175-2753-00

	

$28
Order 012-08 2U-00

	

$405

	

Flat Cable Mounts - Adhesive Back for securing
Synr Out Cable - Miniature Phone Plug to ONC,

	

andargani2ing probes with fiat ribbon cablias,
Null Modem Cable - Fe rn ale-to-fe male, 60 inch,

	

79 inch, fo r91A24 sync outpu 1 .

	

0me.r ~41- 10 4B-00

	

$'95
wires: 1-1, 2-3, 3-2, 4-6, 5-8, 6-20, 7-7 . 8-4, 8-5 .

	

Order 175-8165-00

	

$38
20-6

	

Used with 1200COI Serial Printer Interface.
Order 012-0530-00

	

$00

IC CLIPS & ADAPTERS /CONNECTORS

IC Clip - 16-pin dip . clatiluspin style,
Order 003-0709-00

	

$17

IC Clip - 24-pin dip, clothespin Atyle .
Ordor 003-0823-00

	

$35

IC Clip - 40-pin dip, clothespin style .
Ordor 003-0801 -00

	

$50

Low Profile Dip Clip - 40-pin dip to 40-positmit
double row connector, for 0-025-inch square pins
on U . 1-inch cc Me rs . 4 1 nc h (req ui res male adapte r
below) . Order 015-0339-02

	

$49

Low-Profile Dip Clip- 40 pin, same as above
qxcs pt 12

1
n nh .

	

0rder 015-032 9-00

	

Pg

B.

	

LCC(LeadI oss CIr i p Ga rrie r) to PGA [P1n Grid Array)
Ad apt@ r- 68 , p

I
n packay e . furad aptiny 80 286 (LCC)

packagus to 80286 (PGA) package.
Order 015-0494- 00

	

$44

C. Cl rcuIt Board Mountod Probe Corinertor Kit -
10 + 6-wids comb to 0.025-inch square pins on
0. 1 5-in& ce ntem, with mou nting tabs, for PC
mounting, mounting hole dimensions HO inch
wide x 0.95 inch long. Interfaces to the following
probes : P6452, P6455. P6456, P6457. P6460
and P6462. Seven piece kit . Order 020-1027-00

	

$36
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DAS 9200

	

RACKS AN0 RAC KM0 UNT KITS

	

Coaxia I Cab I
a
DUT Card - For I nte rface to p ro be rs,

C ircult Board Elector Tools - Fur rem oval of c
I
rcuit

	

Rackmount Kil - Fo r OAS 9100, 0 rde r 0 16- D463 -00

	

$270

	

chip handlers, and custom test fixtures- Includes
boards from the OAS 9200 Mainframe (2 required) .

	

flackmouril Kit - For OAS 9200 . Order 016-0845-00

	

$495

	

OUT card, 75 ohnn/60 orn coaxial cables, cable
Order 105-0985-00

	

$2,50

	

Rackmouni Kit- For 1240/41 Order 015-0789-00

	

$490

	

clamp, and power sup p ly Obbon cable . Coax cab I as
Deskew Adapter - For use with the DAS 92A60/90

	

Raekma a nt Kit - For 92HSSA IH SO-

	

ccnn ecl . t o stan J ard 0. 1
1
nch center square p

I
n s

to do skew the channel groups .

	

Ord
a
r 0 16 -0 884-00

	

$330

	

OUT card and 64 coax cables .
Ord or 010-0456-00

	

$165

	

Rackmount Kit - For 1230 . Order 123OF05

	

$450

	

Order 0 2 0-1801 -00

	

$1,90
Training Aid Board - For use with DAS 9200,

	

124011241

	

OUT card and 128 coax cables .
connects acquisition probe leadset to patter

	

Service Maintenance Kit - Includes 1240

	

0rde r 02 0-1802 -00

	

$3.110
generation leadset"

	

Service Manual with 1241 Service Addendum,

	

DU T Ga rd an J 256 c oax cab I es,
Gonera I Purpose Loodsot - For use with the

	

12RD01 Diagnostic ROM Pack, Diagnostic Lead

	

0rde r 020-1803 -00

	

$5,380
DAS 92AM90, fly

I
n g leads can be to n n acted to

	

Sets, Extander Card for Acquisition Cards, and

	

OUT Card only .
0 .025 square pins or optional grabber lips .

	

Extender Card ter the Triggerr Display, and

	

Order 020-1804-00

	

$850
Orde r 0 12 -1165-00

	

Sao

	

Processor Cards .

	

Scratch Pad BUT Card - 0 .1 center-to-center
Pad I at Go ng Conn ector - For u se with P6461 IP6.461 E,

	

Mer D57-1103-03 .

	

$2,225

	

grid for developments Of
Custom

device
10 wide, p kg of 2, NOT to r u se with P64 64 o r P6465-

	

I
nterfaces . G rld area Is 5 .5 1 n ches I n d lamete r.

Diagnostic Lead get, 124OM241 - 1 0-wide comb

	

ne card . Order 3 B94639-00

	

$2400rde r 02 0-144 2 -00

	

$35

	

with 2 -wide g rou ncl to 12 - pos itio n clou ble- row

	

0

Rate I nor Cl amps - Kit of 4. (PW1 1) Orde r

	

con n octur, to r 0.025-i nch sq ua ru p
I
n s on 0 . 1 -inch

	

Five cards . Ord a r 020-1809-00

	

$960

020-1483-00 (P646WPfi4r>4/P6465, DAS 9200-

	

centers . 10 inch. color coded.

	

Ton fa rds- Orde r 020-1810-00

	

$1,720

Order 020-1484-00

	

Order 0 12-0556-00

	

$50

	

Static Grounding Wrist Strap -

MEDIA

	

Probe Retaine r
Kill

- (Fu r u se wit11 P6460 on ly)

	

0rda r 006-72 48-00

	

$19,25

For
DAS 9200, DAS 9100, and 1240/1241 -	I ricludes a p robe go

I
d e pope 1,

too
r probe retai n

I
ng

	

CARTS
Flexi ble Disk - 350k, 5 .25 - i n c h P 48 TPI, pac kage

	

brackets and screws. Secures probe plugs to probe

	

92 Cart - AnthroCart for DAS 9200-

of to .

	

guida panel on the side of 1240/1241 -	Order 92 Cart

	

$365
Ord a r I 19- 1583-01

	

$36

	

Ord
a

r U20-1 6 78-00

	

$50

	

K217 Carl - See Carl section page 400 for complete

Tape Ca rtrid gas, DC-11 00 Type - Package of five

	

12301205

	

description. For OAS 9100 . 124011241, and 1230.
used on DAS 9100 Option 01 .

	

Demo/Tee Circuit - For use with 1205 and 1230 . A

	

Order K217

	

9570

Order 119-1350-01

	

$185

	

convenient tool to aid in gaining experience and

Mnomonic Conversi an To pe, DAS 9100 - Conve rts

	

confidence with the use of a logic analyzer. Can also

mnemonic and all type flies from DAG tlrmware

	

be used to do a sim p I a dem onstratio n of the u so s of

ve rsi ons I AS and 1 . 07 to compatib
I
Illy with DAS

	

a logm analyzer-
firmware versions 1 .09 or 111 .

	

Order 571-0049-00

Order 062-6705-00

	

$75

	

Service Me
I
ntanes Kit - I ncludas 1230 So rvice

64kRAM Pack - Lit h Ium iod Ida hatte ry back-up,

	

Manual, Exte n d
a

r Ca rd to r 1 230E1 mad u le, and

u sed w ith 12 40/124 1 .

	

Must have fi rm ware version

	

cable assemblies .
5-2 or higher .

	

Ord
a

r 02(~- 1674-00

Order 12RS02

	

$500

	

LV 500 ACCESSOR I ES
32kEFROM Pack - Used with 1240/1241 . EPROMS

	

Pin Gri d Array 0UT Ca rd - For 0 . 1 cente r-to-
not included-

	

corder device sockets . 256 channels rooted
Order 12RSl 1

	

$85

	

to a connection area surrounding a 21 by 21

32kEPROM Pack- Used with 1240/1241 r to u r

	

matrix of h oles to r mou nling the device socket

58764 or 68766 EROMs i oc I u ded,

	

One card,

Order 12RS12

	

$300

	

Ordor 388-9551 -00

	

$240
Package of live-

DAS 9100

	

Ordor 020- 1740-00

	

$960
Service Maintenance Kit - Includes board and cable

	

Package of ten-
Axtenders for DAS mobulas, power Supplies, CRT,

	

Order 020-1741 -00

	

$1,7211

	

OTHER ACCESSORY
and keyboard .

	

Dual Inline package BUT card - For DIP
Order 067-0980-01

	

$1,600

	

packages with up to 64 signal pins . Pins are
Sol-Up and Hold-Time Test Fixture -	prewiFedto LV 5UO channels- For DIP sockets
Order 067-1037-00

	

$1,550

	

with 03, 0 .4 . 0 .5, or 0 .9 inch centers . All
High-Speed Acquisition Test Fizium - For

	

signals can be series-terminated .
verificatio n of OAS 9 1 A04 . DAS 9 1 AE04,

	

One card .
OAS 91 A04A, a n d DAS 91AE04A mod u les .

	

0rde r 388- 9552-00

	

$240
Order 067-1139-00

	

$345

	

Package of five .

Circuit Board Elector Tool - For removing DAS9100

	

0rdc r 0 2 0-1738-00

	

$960

module cards-

	

Package of ten .

Order 214-3154-00

	

$5.75

	

Order 020-1739-00

	

$1.720

High-Speed Lead Connectors - Package of ten,

	

Quick Connect PGA UUT Carl - For quick interface

gold-platAd contact pins that interface to podlet

	

to up to 19 by 19 PGA dvvice5 . Wiru device pins to

lead receptacles an PW3 or P6454-

	

tester channels via insulation displacement terminal

Ord- r 1 1 1 - 2 729-0 2

	

tS0

	

strips- Includes ZIF socket, termination resistors,
wiring strips, wire insertion tool, ano w ra-

Diagnostic Lead Set - 1 G-wide ccm b to 1 0-wide

	

QrdQF 02U-1777-UU
comb, and two-wi do g rou nd i um per, 10-

1
nc h : in r

connect 1n g. pattern g
a
nefator p ro

has
to data

acquisition probes,
Order 0112-11000-00

	

$60

Confact your loral -Tale-s offlee for
information

LOGIC ANALYZERS ACCESSORIES SELECTION GUIDE

no

$11~5013

$950

Accessary Pauch - Convenient for ca"ing
manual and other accessories .
Order 016-0707-00



a
1'ektronix 7elecommunications Test Equipment. An array ofequipment working with a wide array of
communications environments.

TELECOMMUNICATIONS TEST

	

OPTICAL CABLE TESTING
EQUIPMENT

	

Finding fair Its in optical cable is quick and easy with
Tektronix Telecommunications test equipment is

	

the new TF52020 F
I
ber3c oUtT,~ Revolutionary in its

designed to monitor . document, or troubleshoot your

	

design, the FiberScout cornbi nes saral I size . light weight,
communications network.

	

and an intuitive user intefface to provide the first true
optical fair It locater at a surprisingly low cost

METALLIC CABLE TESTING

	

The OF150 and OF235 OTDRs are optical fiber testers .
The 1502C and 1503C MTDRs are metal I ic cable

	

Wi th these OTDRs, yo u ca n eas i ly c hec k for s p I
I
ce I oss,

testers for installation and troubleshooting of metal I ic

	

breaks, and end-to-end loss . Whether you require high-
cables . The MTDRs detect a wide range. of faults,

	

resolution or long-distance testing, Tektronix provides an
i net ud i n g o p ens, sh o rts, cr

I
rn ps, taps, water, and mo re .

	

OTDR foryou-
Distance to the fault is shown in feet or meters- Options

	

For bandwidth testing, Tektronix provides the OF192
let you configure an instrument perfectly suited to your

	

Bandwidth Test Set . The OF1 92 rneasuies bandwidth
need s, wh eth ef it be for LAN, te I e p In o n y, C ATV, av iat i o n,

	

and loss,
or another testing application .

	

DATA COMMUNICATIONS TESTINGThe TMA802 is a Media Analyzer that provides quick
and easy LAN testing .

	

The Tektronix 830 Series protocol analyzers are
advanced diagnnst[c tools [hall help you tind problems
with communication protocols and interfaces . The many
features and options allow you to find arl analyzer that
cleanly matches your configuration .

T esting Equipment for
Fiber Cable, Metallic

Cable, LAN, Telecommu-
nications, and Data Com-
munications.

Contents
METALLIC CABLE TESTING

1502C High Resolution
MTDR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44-8
1503C General Purpose
MTDR . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 446

LAN MEDIA TESTING
1503C General Purpose IVITDR,
Option 06, Ethernet Testing . . . . . . . 448
TMA802 Media Analyzer . . . . . . . . . . . 449

OPTICAL CABLE TESTING
TFS2020 FiberSCOLJ . . . . . . . . . . . . . . 450
OF150 Multimode OTDR . . . . . . . . . . . 450
OF235 Singlemode OTDR . . . . . . . . . 451
0 F192 Bandw i dth Te st Set . . . . . . . . 451

DATA COMMUNICATIONS
TESTING

TC 2000 Protocol Analyzer . . . . . . . . 452
NEW TC 1000 Protocol
Analyzer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 453
834 Protocol Analyzer . . . . . . . . . . . . . . . 454
835 Protocol Analyzer . . . . . . . . . . . . . . . 454
836 Protocol Analyzer . . . . . . . . . . . . . . 454
NEW2410 Digital Interface
Test System . . . . . . . . . . . . . . . . . . . . . . . . . . _ 455



1502C/1503C
Easy-to-use, portable
testers for telephony,
LAN, CATV, power
company field testing,
and more .

ORDERING INFORMATION
1502C Metallic TDR

	

$5,200
1503C Metallic TDR

	

$4,950
Each instrument includes the
following accessories

'
AC PowerCoTd~

50 0 BINC Terminator ; Precision 50 n
Cable ; Female -to-female BNC ConnActof~
Spare Fuse ; operators Manual ;
Accessary Pouch OptionPort Cover.
calculator Slide l4ule .

OPTIONS
Opt 03 - Internet Battery

	

+$lg5
Opt. 04 - YT-1 Chart Recorder

	

+$95a
ap1 . 05 - Metric VA rsio n

	

NC
0p 1 . 06 - Et hemerTest!ng
(1503 onlyl

	

4295
apt. 08 - Token Ring Adapter

	

+$150
0pt . 09 - USOC Ad apter
(1503 only)

	

+$150
Opt. 10 - Token Ring Interface

	

+$350
INTERNATIONAL POWIFIR

PLUG OPTIONS
Opt. Al-A5 - Available .

	

NC
See page 488 for description .

OPTIONAL
ACCESSORIES

Internal Battery -
Order 040-1275-00
YT-11 Chart Recorder

	

$950
SP232 - RS-232 Interface
Module

	

$495
Take a RIng Adapter-
0role F 015-050U-00

	

S1150
USOC Adapter -
Order015-05 79-00

	

$150
Starlan Adapter -
0rd ~r015-05 78-00

	

$100
Chart Paper-
(I ro 11) 0rd er 006- 7647 -00

	

$6.80
(25 rolls) Order 006-7677-00

	

$140
(100 rolls) Order 006-7681-00

	

$520
Service Manual -
(1 50C) Order070-7170-00

	

$100
(1502C) Order070-7168-00

	

$100
Adapter - (Direct Current)
0rd er 016 -0327-00

	

$310
Adapter - (50/125-0)
OrdQ r 017-0090-00

	

$245
Adapter - (50/750)
Of da r017-0091 -00

	

$245
Adapter -(50ML2)
0rder017-0092-00

	

$245

A wide range ol other connectors are
available, in addition to those listed here .
For information on thAsa connectom.
additional information on options, or
other assistance . call 1-800-833-9200 .

Contact your local sales
representative

METALLIC CABLE TESTERS

1502C/1503C METALLIC TEIR
CABLE TESTERS

TIME DOMAIN REFLECTOMETRY (TOR)
The portable, rugged 1502C and 1503C TDR Cable

Testers are portable maintenance tools that are swriple to
operate and wil I test most dual conductor metal I ic cables
under virtually any condition- A high-contrast LCD,
waveform storage, and PC controllability make the 1502C
and 1503C TDRa are well-suilted for a wide range of
testing applications . The 1500C Series uses TDR to
identify and Iocate cable faults . When the instrument is
connected to the I! ne to be tested it sends out electrical
puI ses ill at are ref Iected b ac k to the teste r by

I
rn pedancc

changes in the cable- The 1500C Series TDRs display
impedance changes in the cable as a function of distance.
Moving [he cursor to

the
displayed fault produces an on

screen readout of distance to the fault .

TYPICAL CABLE MEASUREMENTS
" Distance to faults
" Cable propagation velocity
" Loss and load mismatch
" Quantification of damage from opens, shorts,

frays, crimps and water
"

	

Faulty taps and unterminated I! nes in LAN and
CATV env

I
ronments

" Stripline and cable Impedance
" Characterizing LAN installations

1502C HIGH RESOLUTION MTDR
The 1502C transmits 200 ps rise time step pulses

down the cable under test . The reflected energy is
displayed on the LCD and the user can then determine
the type of fault . When testing 50 ohm cable with a
velocity of propagation equal to 0.66, the 1502C MetalI ic
TDR allows the determination of 0-5 ohm cable tau Its .
Multiple faults as close together as 0.6 inches can be
resolved .

The 1502C has a menu selectable chms-al-cursor
function that allows direct readout of impedances. The
1502C is matched to 50 ohm ca bI es, but rn ay be used
on others by adjusting the front panel vertical scale
control or using optional impedance adapters .

The 1502C has a alaximum range of 2000 feet and
is the best MTDR for high resolution fault location on
short lengths of cable .

1503C GENERAL PURPOSE MTOR
The 15030 MTDR generates high-energy. 1/2-slne

shaped pulses for testing long cable runs, The 1503C
has 2, 10, 100 an d 1000 nanosecond pu Ise wi dthis - Use
of the 2 ns pulse width permits determination of multiple
faults as close together as one toot. Cable impedances
of 50, 75, 93 . and 125 ohms are selectable at the front
panel. The 1503C is Input protected to 400 volts.

The 1503C has a range of up to 50,000 feet and is
the bes,, metallic TDR for general purpose applications .

1503C OPTION 06 FOR ETHERNET TESTING
The 1503C with Option 06 allows TDR testing of an

active Ethernet bus. Tests are provided for detecting
transceivers that ignore the collision signal (babbling
transceivers) and transceivers that ignore the carrier
signal .

MENU SELECTIONS
The 1502C and 15030 offer menus to access a

vanety of para maters and
I
nf ormat

I
on. The main menu

gives you access to HeI p SGr8ens ; Veloc i ty of Pfopaga-
tion Values; Impedances of Different Cables~ Instrument/
Front Panel Configurations ; and Instrument Diagnostics.

YT-1 CHART RECORDER
For permanent records of cable tests, the Option 04

(YT-1) chaft recorder is available for both the 1502C and
1503C.

7'he 1502CI1503CMTDR Cable Testers rombine portability and ease ofuse with the ability to test
most dual cunductor metallic cable under virtually any conditian.



1502C METALLIC TDR CHARACTERISTICS

	

TMA802 MEDIA ANALYZER
Test Signal-Step rise .

	

LAN Testing with the TMA802 Media Analyzer
Amplitude-300 rnV nom

I
nal

I
ntG 50 W Ioad~

	

TheTMA802 monitors the data traff ic load and uses
Wen; Risetime -10%-90% 200 ps

	

TDRtechniques to Check the physical condition of the
(1,15

1
n./2,92 crn),

	

cable. The TMA802 tests LANs compatible with the IFFE
Output Impodancer- 50 ohms .

	

802sla ncards - 0ptional
I
rite rfaces sjj ppMtest i ng of

Electrostatic Discharge Protection -

	

LANs in use today-

1 G1500 pF capacitor/l K resistor .

	

TheTMA802 media analyzer operates in three modes:

DC Input Protection - ± I arri p

	

Standalone . Scope, and Monitor Mode-

MaximumRange-2,000 H/625 meters

	

Standalone Mode
Distance Readout Resolution- 0-05

1
nch/G.12 cm .

	

Standailone mode lets you quickly and easily pinpoint

Nolso Filtering - 1 to 128 averagas .

	

the location of any major cable fault in the network.

Vertical Scale -0.5mr/6
I
v to 500 mr/div-

	

Simply set the proper impedance value, the velocity of
pro pagat

I
on va I ue. caninect the Gable to ba tested, and

Verticat Accuracy-±3% of Iu I I scaI
a

	

press the Test button . In Standalone mode, the TMA802
01SWiv-0 - I to 200 1 l/div ; 0-025 to 50 m/d

I
v .

	

reports test results in plain English on its 16-character
HOLzontalAccuracy- 1 . 6 inches ( . 041 rn) or

	

%

	

LCD. For example
.of measured distance, whichever is greater at Vp

	

0-66-

	

"QKto5O9M"

	

"OPEN1640it"

	

"SHORT615ft"

1503C METALLIC TDR CHARACTERISTICS

	

Scope Made
When you need a more detailed inspection of the

TestSignarl- 1/2sine.

	

retwof k, the TMA802 can he coupled with an osci Ito-
Amplitude -2.5 V Te r rn i nated . 5 . 0 V U nterminated .

	

scope. This combination provides a TDR trace of the
Polsewidths - 2nsec, 1 Onsec, 100nsec . I000nsec

	

cable under test . showing locations of transceivers, ter-

Output Impedance-500, 750, 930, 125Q .

	

minators, and faults .

Input Fmiection -±400V(DC + peak AC) to a

	

TheTMA802 is designed to work with the low-cost

maximum of 440 Hz .

	

Tektron
I
x 2225 ar i ndustfy Stan da rd 2465 0sc

I
I I osco pe .

It will also operate with other oscilloscopes that have a
MaximumRange- 50 ~000 1eetJ1 5,000 meters .

	

minimum 50 MHz bandwidth- Physical adapters are
Distance

Heads
ut Resolution - 0.04 fVO - 01 m

	

ava
I
Iab I e to mate the TMA602 into an easy-to-transport

Nolse Filtering- I to 128 averages .

	

singI
a
system wi th 2200 of 2400 Sef

I
as osci I I oscopes.

VffticalScale-0 dB to 63 -75 dB gaiin .

	

Monlior Mode
VerticalAccuracy-±3% of fuI I scal a

	

TheTMAS02 provides a direct indication of Ethernet
gisoiv- 1 to 5000 fVdiv; .25 to 1000 rn/div.

	

and Starlan network ut! I ization . The TMA802 monitors
Hariwofal Accuracy -2% t 0.02 1eet of rn easured

	

network traffic without disturbing the network (non intru
distance plus uncertainty in Vp .

	

sive test) so it can be left on the network to monitor
indefinitely- Network utilization is reported as a

COMMON CHARACTERISTICS:

	

percentage of the network bandwidth being used during a
1502C AND 1503C

	

specific period .

ENVIRONMENTAL CHARACTERISTICS
Meets capabi I itles of a Type III, CIass 3, Style C instru-
ment (except EMI where It meets FCO: Part 163A, and
VDE: 08 71, CIass B) as presc ri bed by MIL-T-28800C-

POWER REOUIREMENTS
AC Power- Line Voltage : 115 V AG (90 to 132 V AC)
and 230VAC (180to 250VAC). Line Frequency . 45to
440 Hz .

DC Power-Sane ry 0peratian (0 pt i on 03): At I east 8
hou rs (15 to 25C charg

a
and discharg

a
temperatura),

including 30 chart recordings .
Full Charge Time -20 hours maximu rn .

PHYSICAL CHARACTERISTICS
Width 315 rnrn (12.4 in) : Height 127 rnm (5 .0 in),

Depth 475 rnm (18.7 in) ; Not weight,without front
cover or acce ssori as, 7.3 kg (15 1 b) .

METALLIC CABLE TESTERS1

	

i
	I

MEDIAANALEZERS 1110KETITIN

ELECTR ICALCHARACTERISTICS
Pulse Width- 15, 150, 1100, 3700 ns .

Pulse Amplitude-2 V.
Output Impedance- 500, 75f2, 1OOQ, 1500 .
Accuracy- 4 ft to 1000 ft .

EM1- FCC Part 15, Subpart J, Class A, VDE 0871,
Class B.

BATTERY CHARACTERISTICS
Can operate indatintely from its charger .
Operating-3 hou rs -

Charging -5 hou rs to f uI I charge .

Type-Sealed lead-aci d, 2.6 amplh r .

PHYSICAL CHARACTERISTICS
Width 315 mm (12.4 in), Height 127 rnm (5 .0 In),
Depth 475 mm (18.7 in) . Net weight, without front cover
or accessories, 7.3 kg (15 1 b)

TMA802

MEDIA ANALYZER

An affordable, portable,
easy-to-use instrument
with many uses :
CDax or Twisted Pair LAN
Network Testing
Ethernet, Cheaperniet,
Starlan, Broadband, USOC,
and Token Ring
Use with 50 MHzScope to
View the Network
Applications for Multiple
Networks

7he TMA802 Media
Analyzer.

ORDERING INFORMATION

TMA802 Madia Analyzer

	

$2,495
Includ8s: Four BNCTerminators .
5OW (011-0141-00), 75 W
(011 -Ul 42-OU), 1OU W
(011 -01 Q-00), 150W
(011-0144-00), 16 ft BNC-to-BNC
50 WCable ~ 174-0533 -00), U.S .
BattA ry Charge r (1119-2731-00),
Operators Manual (070-6273-00),
Carrying Strap (346-0245-00) .
Selection of orle network kit
(Option 01 . 02, or 03) is included
at no charge . Addltlonal network
kits may be ordAred by part number
for a charge .

I NTERKATIOMAL BATTERY CHARGERS
Opt, 1C - Univer. Euro, 220 V. 5CHz

	

NC
Opt. 2C - UK 240 V, 50 Hz

	

Nc
Opt. 3C - Canada 115 V. 60

	

Nc

OPTIONAL ACCESSORIES
Scopff Conniclat/Cable Kit -
0pt- 01 . 0rd Ar 016-0912-00

	

$60
Ethernet/Cheapernet Netwofk Kit -
0pt- 02 . 0rd ar 016-0913-00

	

$90
Map Broadband Network Kit -
0pt. 03 . 0rd?f 016-0911 -00

	

$75
Token Rlag Network Kit -
Opt. 04 . 0rdor 015-0500-00

	

$ibo
Staria rt Nstwo rk Kit -
Opt. 05 . 0rder 015-05 78-00

	

$100
OSOC Nstwork Kit-
Opt- 06, Order 015-0579-00

	

$150
Token Ring Interface -
Opt. 07- OrdAr 015-0600-00

	

$350
C7 Scope Camera - wan Flash

	

$630
PhVsical Adapter Kit. -
(2 200 $a ri us) Ord

ar 014 -0066-00

	

$70

~
2400 Series) Ordor 01 4-0067-OD

	

$70
'arrying Case -
0rder 016-0817-00

	

stio

For additional information . call
1-80-833-9200 .
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P FIBER OPTIC CABLE TESTERS

TFS2020
FiberScout"m
An easy-to-understand
handhold instrument for
optical fault finding and
restoration.

TFS2020 FilberScout Fault Finder
Opt. 01 - Long/Stnort Range

	

+$7,306
Opt 02 - Long Range

	

+$6 1200
Opt. 03 - Short Range

	

+$4,900
(Specify connector when ordering)

CONNECTOR OPTIONS
Ificanit Long Range, Option 20;
Short Range, Option 30
FC - Long Range. Option 21 ;
Short Range, Option 31
D4- Long Ra nge, 0ptio n 22 :
Short Range, Option 32
ST Campatible - Long Range,
Option 24

'
Short Range, Option 34

DIN 47256 - Long Ra ng 9, 0ption 25
Short Range, Option 35

OPTI0NAL ACCESSOAIES
Servite Me nuaI- 070-7166-00
Raillery Charger-
(U S/Canada~ Ordvr 11 a-8497-00
(E urope) Order II B- 8498-00
(LIK) Ordsr 118-8501-00
Power Supply -
(111 OV AC

	

Orde r 119- 2731 -00

	

$39
(220V AC

	

Order 119- 2712-00

	

"S
(240V AC

	

Order 119-2713-00

	

$45

OF150
Multimode OTOR
Portable, rugged, and easy .

Ol't5o ribAr Optic Tirna Domain Reflect .
ometer (Specify connector)

	

$14,350

OPTIONS
Opt. 01 - XY1 0utp ut Module

	

+$300
Opt. 04- Chart Recorder

	

411,050
Opt. 20- AT&T Bicon ic Cc nnector

	

NC
Opt. 22- rc Connector

	

NC
Opt 23 - SMA Connector

	

KC
0pt- 26 - ST Go nnector

	

"C
Opt. 27 - Deutsdi connector

	

11113
INTERNATIONAL POWER PLUG OPTIONS
Opl. Al - A5 Avai lab I a NC
See page 488 for description .

OFT, ACCESSORIES (0 F1 50, 0F235)Che
irt Recorder -

Orde r 016 -0506-07

	

$1,400
Chart Paper -
(One ro11) Ofde r006-3618-00

	

$12
(25 ro 115) 0rder 006-3615-01

	

$270
(IN rolls~ Order 006-3618-02

	

$900
xyl - Outp ut ModuI a

	

$350
Receptacle Connector,
Opticar - (Deutsch) Ten each
Qrde F 013 -0207-02

	

$720
Accessory Kit - De utschTooI s
and PI ug s 0rd er 015-0474-00

	

$350
Sun Visor- Order 016-0653-00

	

$35
C-5G - Camera

	

$530
C-7 - Cainera

	

$630
Calls -
(Tra nsit) 0rd er 0 16-0658-00

	

$990
(Sof~ 0rdar 016-06 59-00

	

$140

Contact your loca I sales
reprf'sentative
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TFS2020 FiberScout
OPTICAL FAULT FINDER

The TFS2020 Fi be rSco ut
I
s a ha n d h e ld opt ica I fau I t

finder designed to locate major attenuation-induced
events in single made oplical cable systems . Its low-
cost, compact design allows wider deployment of fault
f
I
n d

I
ng eq u i pmen t to cover o pti ua I cab le restorat i o in

feq u
I
re me nts .

	

W!de r de p I oymen t mea ns faster re spo n se
time and mirlimum system downtime .

INNOVATIVE DESIGN MAXIMIZES
PRODUCTIVITY

The TFS2020 FiberScoutcomb ines smal I size, I ight

LOW COST FOR WIDER DEPLOYMENT
The. TFS2020 Fib8l'SCOL11 is a restoration too],

designed to supplement your OTDR .
Because OURS are relatively axpensive . they are

u sual I y pI aced 1 n s erv ice 1 n st rateg 1 cal I y sel ected areas
This means that a single OTDR may cover a wide serving
area, taking a lot of valuable time to deploy in the event of
a break,

The I ow cost of th e TFS2020 Fi be rSco u I a I I ows i t to be
deployed in larger numbers . More equipment deployed
means a faster restoration response and minimum
system downtime-

FOR LONG RANGE OR SHORT RANGE USE
The TFS2020 F i b ef Scout comPs in o ne of th ree

optional forms : optimized for long range use, optinnized
for short range use, or configurable for both .

The maximum range of t h e s h ort ran ge F
I
berScout Is 3

k I I ometers, at an accu racy of± 3 me ters .
The maximum range of the long range FiberScout is

20 k 11o meters, w
I
t h an acc u racy ot ±20 on ele rs -

The FiberScouts symbolic display is easy to

	

The dual-fange FiberScout can locate faults on
understand. It minimizes interpretation,

	

practically any single rnode fiber optic communications
maximizes productivity.

	

cable-Specify the range capabilities you require when
placing your uider (see Ordering Information at left).

A simplefour-button interface makes the
FiberScout extremely easy to operate .

CUSTOMER-SELECTABLE FEATURES
The TFS2020 allows you to redefine a number of

features to customize the instrument for your specific
application .

Fault threshold can be defined as 1, 2, 3 or 4 113,
according to your specilic needs.

A se I ected set Of
I
n situ ment J efau I Is ca n be red efi n ed

to better suit your application or to customize an
instrument for a particular user .

En han ced featu res are ava i labI e f o r h i gher ski I I ed
users.

All these features are available through a limited-
access rnenu .



STANDARD ACCESSORIES ENHANCE
PORTABILITY
Heady for the road, each TFS2020 FiberScout comes
eQ u i pped with i ts own Trave I C ase (0 16-1024-00),
Access o ry P ouc h (0 16-0993- 00), 0 pe rate r ManLial (0 70-
7167-00), Bane ry Pack (146 -1000-00), an J Ref~ re rice
Labe 1 (062-9360-00),

	

A Battery C h a r g e r i s ava i I a b I e as
an optional accessary (see the Ordering Information at left
for the appropriate part number)- TheFilbeirScoutis
ava i I abl a wi th a va r iely of cc n nectofs -.	Biconic, F C, D4,
ST* 1 , and DIN 47256.

PHYSICAL DIMENSIONS
Width 159 mm (625 in), Height 82 .5 Tim (3 .25 in),
Depth 260 mm (10 .25 in) ; Net Weight 2,3 kg (5 .0 lb)

BATTERY

	

OF235 SINGLEMODE
N

I
Cad recharg eabl e battery pack

	

DUAL WAVELENGTH OTDR
In addition, the instrument can operate with any external 3

	

The OF235 OTDR features switchable lasers for single
to 28 vdc power supply .

	

mode fi be r test i ri g. at the 1300/1550 inm wave I e n q Ihs .
Wi th th e 0F235, quan t 1 tati ve an cl Gal

I
b rated measu re-

COMPLIANCE

	

rnents can be made quickly, easily and reliably . Distance
The TFS2020 FiberScout corTiplies with Mil-T-28800C,

	

ri-easunements can be made to within one meter
Type III, Class 5, Style 0 requirements .

	

resolution and 0 .01 % measurement acuuracy . For splice
loss measurements, the OF235's automatic mode allows
for quick approximations and the Tek developed Slope-
Fit Control facilitates fast and repeatable measurements .

T he 0 F192 i s a p orlab I e, ru gged two-u n it test set that
ni eas u res the bdndwi dt h and I oss of on u I ( i mode opt ica I
fibers . Use the OF1 92 to test your fiber for upgrading to

7'he OF150 Multimade OTDR.

	

h i gher s peeds - I n t h e alltOITIHt I G in ode, the U19? te sts
fiber bandwidths of up to 1 .450 GHz In a total measure-
ment time of ter . seconds . Bandwidth testing capability is
extended in the OF1 92 with its Gaussian curve-f ifting
mode . The OF 192 is also capable of functioning as a
Loss Test Set, making loss measurements to within
+1 .5 dg .

OF150 MULTIMODE OTDR
Th e 0 F150 OTDR qu i ckIy and eas i ly measu res si gnal

loss and breaks on multi rnode fiber . The OF150 has
s

I
ng le-f u n ct i o in manual d ial s th at ar a fast to use and easy

to control . The built-in CRT displays sharp, well defined
traces an d is u ncl utte red w i t h d i stance and Ioss
meastj reme nts, wh i c h a re d 1 s p I ayed o n a large fo r rinat
LCD .

The OF1 50 OTDR lets you see the fiber in detail, The
measurement range is 29 dB, and 2 cm data point
spacing allows precise location of the fiber features . The
s rna I I dead zone a I I ows you to make I oss measu re rna nts
within 8 meters and locate, fau Its within 3 meters of a
mechanical interface.

The OF1 50 OTIDIR Can be used i n vi rtual ly any
e nv i ro n men I . It h as n o fan an d can withstan d 95%
humidity . It is portable with a single handle for carrying
ease and can operate from a 12 V DC vehicle system, an
external battery pack or AC I ine voltage-

" ST is a registered frademark ofA7&7 .

FIBER 0MC CABLE TESTERS

7'he OF235 Singlemode Dual Wavelength
OTDR.

OF235 OPTIONAL WAVEFORM STORAGE
The OF235 allows storage of 400 wavelorms In the

optional EFM 10 1 memory modu le .

OF192 MULTIMODE
BANDWIDTH TEST SET

FOR MORE INFORMATION
Fo r add iti orial i nf o rinati an on t he meta I I i c o r opt i Cal

f I be r TDAs, cc ntact you r I ocal Te ktro n ix sales re p resenta-
tIve or call 1-800-833-9200 .

OF235

Singlemode Dual
Wavelength OTDR
130011550 nrn Wavelengths
(Switchable)

* 1 M Resolution
* GPIR

0F235 F rbe r Opt ic Time Doma i n
Refle0ornutcr

	

$28,500
includes Diamond 3 .5 connector.

OPTIONS
0 pt. 01 - XY 1 Outp ut M Oda le

	

+$300
Opt, 02 - IFFMI 01 Wavefafm
Storage Module

	

*$950
Opt 04 - C haft Reco rd 8 r

	

+$1,050
Opt 07 - De I etc 1550 n m Laser -$8 . 000
Opt . (18 - Delete 1300 nm Lasef43,000
Opt . 12 - 17 m Sftort Pulse

	

NC
Opt, 20 - AT&T Biconic Connector

	

NC
Opt 22 - FC Connector

	

NG
Opt . 23 - N E C- 04 C on nector

	

KC
Opt . 24 - D ia m ond 2 .5 Con nectur

	

KC
Opt . 25 - Radial Connector

	

"c
Cable Anamblias -
(Diamond 3 .5 to AT&T Biconic)

9

Order 1175~97UB-00

	

$720
Diamorid to FC)
rder 175-9707-00

	

$625
(Diamond to Diamond)
Order 175-9695-00

	

$535
INTERNATIONAL POWER PLUG OPTIONS
Opt, All -AS Availabie . Kc
Sue page 488 lor description .

OPT. ACCESSORIES
See ordering inlormation on page 450 .

For more information or other
assistance, call 1-800-833-9200 .

OF192

Multimade Bandwidth
Test Set
* 825185011300 nm
Wavelengths

* 40 dO Measurement Range
* Opts

OF192 Fiber Optic Bandwidth
Test Set

	

$32,000
inuludes: Two AC Power cords
Two Calibration Cables : AT&T
Connector ; Diamond 3 .5
Connector ; FC Connector ;
0 p efator Man ual .

OPTIONS
0 p L

	

05 - 850 11 rn T ransmit
Module

	

43,000
0 pt . 06 - 625 nm Transm it
Module

	

+$3,000
Opt 07 - 1300 nm Transmit
Moduie

	

+$7,500
Opt . 20- AT&T Bicanic
connector

	

Nc
Opt . 2111-D4mond3 .5
Connector

	

NC
0pt,

	

22 - FC Cc n n ecto r

	

NC
INTERNATI 0NAL POWER PLUG OPTI0 NIS
Opt At -AS Avaiiable INC
See page 488 for description .
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MULTI-FUNCTION TEST SYSTEM

FEATURES
* 20 MG Hard or Removable
Disk

* 640KRAN
" 5 114"360K or3 112"720K
Floppy Disk Drive

" Serial Port for External
Printer

" 7-inch Hi-Resolution CRT
" RGB Interface forExternal
Mfilti-sync Color Monitor

" IBM-compatIble PCIXT with
MS-DOS

ORDERING INFORMATION
A 10 2000 systern is configured by
adding subsystems arid options to a
main system functlon .
TIC 211100-131 TI/PCM/RFRT
Analyzer

	

$13,750
TG 2GOD-Cl CEPT/PCM/
BERT Analyzer

	

$13,750
TIC 20OD-132 Protocol Analy7ef

	

$13,750
TC 20OD-133 TIMS

	

$13.760
TC 2090-0 TIME CCITT)

	

$13,750
TG 2ODD-85 ISDN/SS7
Analyzer

	

$24,590
TC 2000-C6 CFPT/ISDN/
SS7 Analyzor

	

$24,590
TC 200"7 LAN Protocol
(Ethernet)

	

$18,500
TC 200048 LAN Protocol
(Takep Pir;M

	

$18,500
TG 2 020-B I T1 /PC M/
8ER F Su bsys Lem

	

$9,350
TC 202"11 CEPT/PCM/
BERT Subsystem

	

$9,350
TC 202042 Pro?ocol
Analyzer Subsystem

	

W350
TC 202G-03 TIME Subsysturn

	

$9,350
TC 202"7LAN Protocol
(Ethernet)

	

$10'g5fl
TC 202"S LAN Protocol
(loken Ring)

	

$10,950
TE 202"5 Signalling
Subsystem

	

$1,700
TE 2030-03 Internal 1200/
2400 baud modem

	

$500
TC 203D-" StarLAN Adapter
Board

	

$520
TC 200-10 Remote Software
JC 2000)

	

$500
TC 2060-11 Remote Software
JPG AT/XT)

	

$750
TC 20OD-12 Enhanced Macro
(TC 2000)

	

$650
TC 2060--13 Enhanced Macros
(PC ATXr)

	

$650
INTERNATI 0NA L POWER

PLUG OPTIONS
Opt. At - A5 Available

	

NG
See page 4a 8 for das caption .

Fo r addfflonal i nformation, ra 11
1-800-826-8675-
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ISDN/SS7 ANALYZER
The TO 2000-136 contains both the powerful features of

the TO 2000 Piatocol Analyzer and the TC 2000 PCM/
BERT Analyzer . To this is added the ISDN features of
2B+D and 23B iD analysis, extensive decoding of SS7
and 092110931, and NT/TE P.MLJJatI0r .

IMe TO 2000-CO provides analysis for the CCITT
version of ISDN primary rate .

TRANSMISSION IMPAIRMENT MEASURING
SET (TIMS)

The TO 2000-133 Is a wideband test set comp I iant with
BelI Pub- 41009 and IEEE 743, operating frorn 20 Hz to
110 KHz. Provided is the fu I I range of analog transmis-
sion rinB83Utemerils : PAIR, level frequency, envelope
delay, noise, phase and amp I itude j [ter, intermodu lation
distortion all transients -nil return loss

	

AIQn Qv!Ainhia iQ

The TC 2000 is a multi-function network test set

	

a voice ba
I

nd spectrum analyzer with a 7
.
0 dB dynamic

designed specifically for high performance testing of

	

range. Additional features , self test . macros, data storage,
analog and digital CUITirilunications networks,

	

plotting, and full remote .
The TO 2000 is a software-based modular lost system .

	

The TC2000-C3 is the CCITT version compliant with
This modularity allows the TC 2000 to be configured with

	

CCITT "0" series recommendations .
one or all of the following test functions~
" PCM / BERT Analysis for 1 .544 Kbps T1 or 2.048

	

SIGNALLING/SUPERVISION/ADDRESSING
Kbps CEPT Lines

	

The TO 2020-135 subsystem Is combined with the
" Protocol Analysis for Data Traffic

	

TIMIS test set to provide features which include
'
baftery

" TIMS and Voice Band Spectrum Analysis for

	

andg,=ad, SF, E arid M Types I-V. loop slart/ground
Analog VF Lines

	

start, and reve rse bane ry.

	

Also sond/rece ive diaI puI so,
" Signal I

I
ng/Add ressing/Supefvision Functions

	

MF,and DTIVIF tones: 32-digit receive display (stores 7
" ISDN/SS7AriaIy5is for Basic and Primary Rate

	

numbers, 32 digits each)- All MF Codes In both send and
Data Traff i c

	

receive modes makes the test set usefuI for testing
"

	

LAN Protoco I Analys
I
s to r Local Area Network Traff

I
c

	

CAMA . TSPS and I DDD trunks .
" Programmable Auto-routine Capability for TIMIS and
PCM Remote Operation

	

LAN PROTOCOL ANALYZER
The LAN Protocol Analyzer is useful for monitoring,

PCM/ BERT ANALYZER

	

simulati ng, and measuring the perf ormance of I ocal area
The TC 2000-B I T I/PCM Analyzer provides extensive

	

nelvyork tre Ic operat
I
ng at 10 Mbps (baseba ri d) -

testing capabilities for simultaneous DS1 and DSG

	

Features i nc I ud e : decoding of TO P/IP, XNS and DecIN et,
analysis which includes

'
dual T1 support, drop and insert

	

error repo rti rig, extens
I
ve packet I

I
I to ri ng and lu I I remoto .

for data and voice. DS1 statistics . full error/alarm

	

Suppoq is available for Ethernet versions 1 .0 and 2.0 and
analysis and emulation, framing modes (D1 D7 D2, D3/4,

	

the IEEE 802.3 standard (TO 2000-6-7), Starl-aii (TC
E5F), frame captu re, s I I p and de lay measurements, d

I
gita 1

	

2030-44) and Token Ring (TC 2000-138) .
TIMS, DS1/DSD BEAT framed and unframed, fu I I remote
and macros .

	

ENHANCED MACROS
The TC 2000-Cl CEPT/PCM Analyzer provides [lie

	

The TO 2060-12 (for a TO 2000) and the TC 2060-13
same features for the 2.048 Kbps CCITT configuration .

	

(for IBM-compatible PC/XT/AT) options allow you to
auto-rouline the functions of the TIMS and PCM

PROTOCOL ANALYZER

	

Analyzers, store th e resi Its
I
n a predeti Tied or use r-

The TO 2000 B2 provides full-duplex, dual-port

	

defined data base, then generate reports and graphs .
In 0(11 t0 If

I
Bg of data G01flmu n

I
Gat

I
ori s

I
ietworks at speeds

	

Enhanced macros can also be used to control DACS,
tip to 72 Kbps and emulation up to 64 Kbps . Supports

	

PBXs, and analog or digital switches . Operates in a local
all standard protocols : SDLC, SNA. HDLC, X-25 .

	

or remote environment .
DDCMP, IPARS, and ISDN protocols

'
LAP-D, CCIS7,

and 0,931, Features include : detailed protocol decoding,

	

REMOTE COMMUNICATIONS
split screen display, filtering, emulation/statistic/gfaphic

	

The TO 2060-10 (for a TC 2000) and the TC 2060-11
programming, time stamping on character basis to 0.1

	

(for IBM-compatible PC/XT/AT) provide full remote
ms, 1 Mto capture buffer . I aad state anal ys

I
s, aut orna 1i c

	

RS-232 or DDID operation, attended or unattended, of
I ine configuration, BERT, event trapping, multi-page

	

allthe main TO 2000 functions- Additional features
freeze buffer, data recording (up to 18 Mb) and playback,

	

include remote file transfer and remote software update .
256 Kb bit recording and playback, full remote, and fourI
nteOace poIs of any cc rn b

I
nat

I
on: RS-232C . RS-449 .

	

WARRANTY
V-35, MI 1 -1 88~ X.21 .

	

One year warranty with annual extensions and software
update service is available-



The TC 1000 test sets provide a complete range of
single-f unction network test i nstiuments desiq ned
specit i cal I y f o i h i g h perfo rma nce to st i n g of arial og an d
digital communications networks-

Each TC 1000 is a dedicated test instrument, factory
configured to perform one of the following major network
test functions :
* PCIV /BERT Analysis for 1 .544 Klbips 11 or 2 .048 Kbps
CEPT Lines

" Protocol Analysis for Data Traffic
" TIMIS and Voice Band Spectrum Analysis for Analog

VIF Lines
"

	

ISIDN -OR I A nalys is to r Bas ic Rate Data Traff ic
"

	

LAN Pro toco I Analys i s Ifo r Local Area Netwo rk T raff i c
" Programmable Auto-routine Capability for TIMS or
PCM Rernote Operation

PCM[BERT ANALYZER
The TC 1000-Bi T1/PCM Analyzer provides extensive
test! ng capabilities for simultaneous DS1 and DSO
analysis which includes : dual T1 support, drop and insert
for data and voice, D81 statistics, full erfor/alarm analysis
and emulation, framing modes (DID, D2, 03/4, ESF),
frame capture, slip and delay measurements, digital
TIMS, DS1/DSO BERT framed and unframed, full remote
and macros,
The TC 1000-Cl CEPT/PCM Analyzer provides the same
features for the 2 .048 Kbps CCITT configuration .

PROTOCOL ANALYZER
The TC 1000-B2 provides full-duplex, dual-port
monitoring of data communications networks at speeds
up to 72 Kbps and emulation up to 64 Kbps . Supports all
standard protocGI& SDLC, SNA, HDLC, X .25, DDCMP,
IPARS, and ISDN protocols : LAP-1 CCIS7, and 0931,
Features includE detailed protocol decoding, split screen
d 1 sp lay, fi Ite r

I
n g, emu lat i o n/stati st i c/g raph i c p rn g ra rn -

ming, tirTle stamping an character basis to 0 .1 rns, 1 Mb
capture buffer, lead state analysis, automatic I ine
configuration, BERT . event trapping, muIt!-page freeze
buffer, data recording (up to 18 Mb) and playback, 256
Kb bit recording arid playback, full remote, and two
i nterlace po rts of a ny cc rn b

I
nat

I
o n : BS-232C, RS-449,

V .35, M I L-188, S .21 .

ISDN-BRI ANALYZER
The TC 1000-BG takes the powerful features of the TC
1000 Protocol Analyzer and adds the ISDN features of
2B+D ana I ys i s, exte ns

I
ve cl eco d i ng of SS7 and Q921

0931, arid NT/TE emulation .

TRANSMISSION IMPAIRMENT MEASURING
SET (TIMS)
The TC 1000-B3 is a wideband test set compliant with
Bell Pub . 41009 and IEEE 743, operating from 20 Hz to
1100z . Provided is the full range of analog transinis-
sion rnamurerrlonts~ PA/R, level frequency, envelope
delay, noise, phase and amp I itude j Ifter. intermodu lation
distortion, all transients and return loss- Also available is
a voice band spectrum analyzer with a 70 dB dynamic
range . Additional features : self last, macros, data storage,
plotting, and full remote .
The TG 1000-C3 is the CCITT version compliant with the
CCITT '0' series r8(;0lTV - endalions .

SINGLE-FUNCTION TESTSYSTEMUM

LAN PROTOCOL ANALYZER
LAN Protocol Analy?ef is iiseful for monitoring,

.simulating, and measuring the performance of local area
netwo r k traff ic o per at i ri g at 10 Mbps (baseba nd) .
Features include : decoding of TCP/IP, XNS and DKNet,
err,or repo rti n g, exte n s i ve p oc ket f i I ter ing and fu I I remote .

Support is available for Ethernet versions 1 .0 and 2 .0 and
th e I E EE 8023 sta ndard (TC 1000- B 7), S [a rLAN (TC
2 030-44) an d Toke n R i n q (T C 1000 132) .

ENHANCED MACROS
The TC 2060-12 (for a TC 1000) and the TG 2060-13

(for IBM-compatible PC/X I /AT) options allow you to
auto-rouline the functions of the TIMS and PCM
Analyzers, store the results in a pro-detined or user-
def i nod d ata base., t hen ge n e rate fe p o rts an d g rap h s .
Enhanced macros can also be used to control DACS,
PBXs, and analog or digital switches . Operates In a local
or remote environment

REMOTE COMMUNICATIONS
The TC 2060-10 (for a TC 1000) and the TC 2060-11

(for IBM-compatible PC/XT/AT) provide full remote

K-232 or DIDD operation, attended or unattended, of all
TC 1000 functions . Additional features include remote
file transfer and remote software update .

WARRANTY
One year warranty with annual extensions and software

update service is available .

FEATURES
20MB Hard Dist
640K RAM
37-Pin Serial Port for
External 3 1/2" 720K Floppy
Disk Drive
Serial Pori for External
Printer
600 by 400 Pixel High
Resolution Plasma Display
RG8 Interface for External
Multi-sync Color Monitor
IBM-compatible PCIXT with
MS-DOS

Follow 11 g i s the base system p ric P. fo r
eac h TC 1000 a n d a pa rlial I ist of
options . Additional options may be
required .

BASE SYSTEMS
TC 1 000-BI T 1 /PCM !BE RT
Arialy7er

	

$7.500
TC 1000--01 CFPT/PCMISERT
AvialyLer

	

$7,500
TC 1000-1112 Protocol Analyzer

	

$7,000
TC 10"3 TIMS

	

$7,900
TC 10OD-Ca TIMS (CC17)

	

$7.000
TC 1000--B6 ISDN-BRI

	

$8,990
TC 14OD-B7 LAN Protocol
(EthOrQt)

	

$15,600
TC 10OD-08 LAN Protocol
(Token Rlng)

	

$15.500
OPTIONS (PARTIAL LISTING)

TG 202&-B7 LAN Protocol
Board (Ethernet)

	

$10,950
TIC 702"8 LAN Protocol
Board joken Ring)

	

$10,950
TC 2030-03 1 riturnal 1200/
2400 Baud Modem

	

$500
TC 20311-44 StarLAN Adapter
Board

	

$520
TC 2060-10 Remote Softwa r6
(TC 100)

	

$500
TC 205V1I Remote Software
(PC AT ~ XT)

	

$750
TC 2068-12 Enhanced Macros
(TC 1000)

	

$650
TC 2OW13 Enhanced Macros
(PU AT / XT)

	

$650
INTERNATIONAL POWER

PLUG OPTIONS
OpL At - A5 Available
See pags 188 for description .

	

NC

Forr additional mformation . call
I-BOU-826-8675

453

M



PROTOCOL ANALYZERS

830 SERIES
Fully programmable instru-
ments for simulation,
monitoring, and BERT
Testing.
P Liqhtw0aht, Ruqued, Porlable

536 Protocol Analyzer

	

$3,700
835 Protocol Apaly7ar

	

$2,995
834 Protocol Analyzer

	

$2,125
INTERFACE OPTIONS

Opl. 02 - Currept Lucp I ri le rfacu

	

+$400
Opl, 03 - RS-449
(RS-422/RS-423) Interface

	

+$400
0p1 . 04-MIL-STD- I88C I nterface +$480
0ot 05- Two-Wi re Direct
Interface

	

+$400
Oot. 06- V-35 I nterface

	

+$400
Opt. 09- X.211 Physical I n1A rfac6

	

+$400
TV ANALYZERS

836TV To I AvIA ion Prndiiotio n
Protocol Analyzer

	

$4,525
Includes . 836-18361.1a;A6746;
Case
836L1 8 To levi sion Prod uction
Library Pack

	

$430
Inoludesi TV Software (Arnpox,
Suny BVIU-800/13VI -11-2000 .
GVG 100/300 . EBU/SMPTE)
A6746 EBUISMFrF Bus Interface

	

$400
ROM PACXS

83ORDA ROM Deve I opment Aid

	

$150
83OR01 AsynchFuooug ROM Pack

	

$150
834RU2A Bisynchfonous
(EBCDIC) ROM Pack

	

$150
83OR02B Risyn&ronaus
ROM Flack

	

$250
839R03 Link Test ROM Pack

	

$150
33GRO35 Link + Async ROM Pack

	

$250
834RO4 HDLC/X .25 ROM Pack

	

$150
B341105 Extended instruction
ROM Pack

	

$70
334RO6 Bisynchronous (ASCII)
ROM Pack

	

$150
930RO PARS/IPARS ROM Pack

	

$150
93OR10 SDLC/SNA (FID2)
ROM Pack

	

$150
83OR1 OB SNA ~1`11)2) ROM Pack

	

$250
834111111 Extended Monitor
ROM Pack

	

$150
830Rl3SD _C/S NA (F I DS)
ROM Pack

	

$150
33OH31 Multipurpose ROM Pack

	

$250
INTERNATI 0NAL POWER PL LIG 0PTIONS
Opt. Al - A5 Available me
See page 488 for descript ion .

OPTIONAL ACCESSORIES
Service Manual Order-
Order 070-5600

.
00

	

$100
Carrying Cate -
0rdor 016-06 72-00

	

$60
Large Carrying Case -
0rder 016- 0812 -00

	

$110
Ribbon T Cable -
Order 175-7176-00

	

$95
RS-232V-24 Tri-State Break-Out
Box -A6~43

	

$266

1
aterface Adaptors -
x-449 Interface) A6741

	

$400
Two-Wire ~47412)

	

$400
V-35 (A6744)

	

$400
Cu rrent Loop (015 -0361-00)

	

$550
X,21 Physical Interlace (A6747)

	

$400

454

830 SERIES PROGRAMMABLE
COMMUNICATIONS ANALYZERS
DATA COMMUNICATIONS TESTING
The 830 Series of Data Communications Protocol

Analyzers are designed to help find and solve problems
with communication protocols and interfaces . These
advanced diagnostic tools plug into serial data
communication cables and connectors . Once in place
they can monitor data or actively simulate the behavior of
one type of device to enable you to verify the perforniancle
of another device . The 830 Series lets you contr

GI

parameters like baud rate., link protocol arid transmission
cod a s a the ana lyze rs can be made conn p at 1 b le with
practi cat I y a n y dev

I
ce or netwo F k ya u rn i g ht want to test .

834/835/836 Protocol Analyzers
* Triggering capability
* 834/83 5 Test d p to 19 .2 K baA
Suppo rts async, H D LC/X .2 5, SID L C/S NA,
BISYNC and other protocols .

835/836 Protocol Analyzers
Battery backed RAM
Supports library and mernory packs
Extended capture buffer
Upload/download capabilities
835 Upgradeable to 836

836 Protocol Analyzer
Tests up to 72K full duplex all modes and
144K half duplex monitor mode
Multiple triggers
Data nompress

I
o n (H DLC)

MODES OF OPERATION

Monitor
The 830 Se r ies rn on

I
to rs a n J records act ivi ly

occurring on the interface without inteffering with data
transmission- Triggering capability allows selective
capture of data .

BERT Mode
The 830 Series pelorms bit and block error ratetesting using the 51 1-bit CCITT Standard pseudo-

ra nd orn p attem . Add 1 ti ona I patter ns and test i n g
ca pab

I
I i b as ar a ava

I
I ab I e wi it 1830 R03 an J 830R03B

ROM packs .

The Tektronix 830 Series Protocol Analyzers,

SOFTWARE APPLICATION PACKS
Tektronix has developed a series of software

a p p I
I
cat

I
o n s R0M packs that both extend and auto mate

the capab i I iti as of t he 830 Se ri es . Softwa re power atI ows
the user to quickly adapt the 830 Series to the protocol
or type of test needed, and with a rilipinium of steps, run
extensive tests and find problems quickly and easily.

The 835 and 836 support use of the library and
memory pac ks . T h ese pac ks i netude co rr[b 1 nat 1 o n s of
software for a wide range of applications .

For information on these ROM packs or any other
features of the 830 Sef [as, contact your local Tektronix
sales representative-

PROGRAMMING FOR SOLUTIONS
The 8SO Series in combi nation with ROM packs

gives access to over 40 programming instructions . The
instructions are easy to use and allow full programming
flex[bil ity to meet specific and unusual network testing
nueds- The testing needs may Include network trouble
shooting, preventative maintenance, engineering R&D
and manufacturing quality assurance (CIA) .

INTERFACE ADAPTERS
The 630 Series is adaptable to many differentI

nterfaces - Taktron ix su p po r is t he RS- 232, c u r r ant I oo p,
RS - 449, M I L-STID - 188 C, two- wire d1 rect, V . 3 5 and X . 21
physical

I
nterfacas . Tektronix also offers a Tri-state

break out-lbox .
DCE Simulation

In this mode the 830 Series functions as DICE

	

836TV TELEVISION PRODUCTION
equipment for testing of DTE equipment . Messages can

	

PROTOCOL ANALYZER PACKAGE
be sent and received for testing the DTE equipment . The

	

The 836TV Analyzer package is designed for
seq u e nce of eve nts can be co ntro I I

a
J bya user-

	

installing, testing and maintaining equipment using the
developed prograrn or from tests stored in the optional

	

EBU/SMPTE interface . The 836TV provides interactive
ROM packs .

	

simulation of the controllers and tributaries on the EBU/
OTE Simulation

	

SMPTE bus- The 836TV package includes the : 836 .
Operation in this mode is similar to DCE simulation

	

8361-18 ROM pack, A6746 interface adapter and carrying
except t he test 1 s i n 111 ated f rom th e DTE (8 30 Sef 1 es) to

	

case,
the DCE equipment .

FOR MORE INFORMATION
For add itIonal information on any of the 830 Series

programmable communications analyzers, contact your
I oca I Te kt ro n

I
x rep resentat

I
ve, o r ca I 11 -800-83 3-92 00 .



WARRANTY INFORMATION
Hardwa re : T he 2400-Ser i es D

I
g itiz

I
n g 0sci I I os co pe

ca rri es a 3-yea r wa r ran ty, and Warranty-Plus se rvi ce
extensions are available . See 2440 Ordering Information,

')An') T 1,RA i

	

h

	

I

	

I

	

rr nt

	

~ifh
IJ(2yU AAA.

	

U

	

ill,

	

U.1 a

	

yva m, "	Y,TEST "TELECOM" SIGNALS AT THE

	

Warranty-Plus available . See 2402 Ordering Information,
DIGITAL SIGNAL CROSS-CONNECT.

	

page 121 .
Ati tests ara ha sed on ANS I T1 ~ 102-198 7 and CCITT

	

Software : 90-day warranty covering software media
Red Book Standard, Volume Three, Recommendation

	

(floppy disks) for materials and defects . Software
G . 703 . The 2410 pe r-forms pij I se s h a pe, p uI se symmet ry,

	

operation carries no warranty .
and pulse spectral power tests . The system also allows
multi-test looping, user-defined template generation, and
ca n operate at the mon i to r j ack o n I ive traff ic -

TEMPLATE 4DS0 **PASS** IIIIEST-FIT

HARDWARE OPTIONS

	

SOFTWARE PRODUCTS
0pt- 30 - Su 0st tute 2430A opt- 11 Osci I I oscope -$4,210

	

337.1101 - CCITT Test Software
0pt . 32 - Suastitute 2432A upt, 11 Osci I I uscope-S2.085

	

Includes
'

all CCIVF templates

	

$2,590
Opt. 03 - Word Recognizer Option for

	

S37,11 02 - T-Carrie r Tfigger, AN51 Test
oscilloscope

	

+$475 Software
0pt, 05 - V

I
don Tr ig g

a r 0 ption for nsci to9co pa +$1,255

	

1ncludas - a] I ANSI test tamplates

	

$3,835
Opt, 1 R - Rackmo uot

	

+$520

	

S37J103 - T-Ca rrie rTrigga r, ANSI an0 CC ITT
0pl, 1 C -Trans it Cart (016 -1013-00)

	

+$1118

	

Test Software
apt. 11T - Transit Ca~;e (202-0302-00)

	

4450

	

ricludes
,

all ANSI and CCITT test
Opt, 1P -HC100 Color Plotter with GPIB cable

	

template$

	

$4,455
(U .S . power)

	

+$290

	

SOFTWARE PRODUCT OPTIONSOpt. 2P -HC1 00 Cc I or PI06 r with GPI B cabla

	

Opt28 - Microsoft Windows and MS Mouse
(Euro power)

	

+$1,015

	

for IBM or compatible computers . Required
Tlu.Lse shapes can be compared against ANSI or

	

SOFTWARE OPTIONS

	

torIGEN program- Requires Color Monitor
CC17-Tstandards.

	

Opt. 4H -Add CCITT Software

	

+$039

	

(118-7444-03) and keyboard (118-7073-00),
Opt. 4C - Replace ANSI with CC17 Software .

	

U.S, only .

	

+$235
Deletes T-Ca(riAr Trigger and Option 11 from

	

Opt41 - DSO Program OavAloipmerrt System

	

+$1,295
PULSE SHAPE TESTING

	

Oscilloscope .

	

-81,480

	

SeeTokMate Opticn 41 . page 12 0.
Tests a re pe rf ormed, wi th Tekt r on i x-su p p I i ed

	

0 pt . 4X -0olete MS-DO$

	

-$25
templates, to ANSI DS1 (1 .5 Mb) including Pub. 43802

	

Gp1 . 28 - Mi crusuft WiWows an d MS Mouse
for IBM or compatible computers . Requiredold and newequipment specifications, DS1-C (3 Mb) .

	

for TGEN program . Requires Color Monitor
DS2 (6 Mb), or DS3 (44 Mb)~ of CCITT 2 Mb, 8 Mb, or

	

(1118-7444-03) and kAyboa rd (118-7073-00).
34 Mb . The T-Carrier Trigger unit captures an isolated

	

U.S . only-

	

+$235
'V foT this test . The 2410 can log each failufe with a

	

Opt. 41 - DSO Program Development System

	

+$1,315

date and timestarrip for unattended monitoring of signal

	

8cc Tek Mate Option 41 . page 120,

lines-

PULSE SYMMETRY (BALANCE)

TESTING
Power imbalance is tested to wthm 0.5 dB as required

by ANSI . For CCITT, the 2410 tests amplitude-versus-
width ratio-

2410 DIGITAL INTERFACE TEST SYSTEM

	

1 P

PULSE SPECTRAL POWER TESTING
The 2410 selects five sequential pulses, then

compares power in the second harmonic against power in
the fu ndamenaI -

GENERATING TEMPLATES WITH

TGEN
The 2410 includes TGEN . a Microsoft Windows-based

program for template generation . Standafd templates
may be mod if i ed, a r you can c reate tem p I ates based on
your own signals-

ORDERING INFORMATION

T
he 2410 Digital
interface Test

System is a fully inte-
grated hardware and
software package that
allows you to quickly and
accurately test digital
carrier pulses to ANSI or
CCITT specifications .

" Monitor live traffic
"ANSI and CCITTtests.,
- Pulse Shape
- Pulse Balance
- Pulse Spectral Power

" Portable, ruggedsystem

2410 Digital Interface Test System for ANSI

	

INTERNATIONAL POWER PLUG OPTIONS
T-Garrier tests

	

$19,020

	

Opt At - U n Iversa I Eu ra 220 V . 50 Hz

	

NC
includes

'
T -Ca rrie r T 6gge(, s ottware for ANS I

	

Opt. A2 - UK 240 V . 50 Hz

	

NC
tests and sit ANSI test tQmplatu5, TGEN t0fnplate

	

Opt, A3 - Au st ral ian 2 40 V, 50 Hz

	

NC
generation software, 2440 Opt. I I Digital

	

Opt. A4 - North American 240 V, 50 Hz

	

NC
OscilloscolpA, 2402 TalkMate

	

Opt. A5 - Sw Itzerla n d 2 2 0 V, 50 -1z

	

NC



TELEVISION PRODUCTS

VM700 and
VM700A
" Many Capabilities in One
Instrument
Digital Waveform Monitor
Digital Vectorscope
Group Delay and Frequency
Response
Noise Measurement Set
Automatic Measurement Set

"Auto Made
UnattendedMonitoring of
NTSC or PAL Video Signals
from Studios, STLs, Earth
Stations, and Transmitters
User-Specified Limits

" Measure Mode Provides
Graphic Display of
Measurements
KFactor
Differential Gain and Phase
Chrominance to Luminance
Delay
Noise Spectrum
Group Delay with Sin xlx
Color Bars
Relative to Reference on
Most Measurements

" Three Input Channels
"Averaging on Most
Measurement Modes

*Picture Mode for Source ID
" Hardcopy forAnalysis and
Documentation

" Remote Control 0aeration

ORDERING INFORMATION
VM700 Auto rn at le Video
Meastj r8 mont Set

	

$15,000
Opt. 01 - NITSC Measufonnent

	

42~000
Opt. C1 -Cabinet Version

	

4300
Opt. P1 -Epsori LO-850 Printer

	

+S875

VM700A Automatic Video
Measurement Set

	

$15,000
Opt. 11 - PAL Measurement

	

+$3,000
Opt, 1C - Cabinet Version

	

+$300

456

The VM700 a n d VM700A are c orip lete vi deo mon i -

	

The VM700A Auto Mode makes standard video rneas-
toring and measuring instruments which can be used for

	

urements automatically, including those specified in
automatic measurelflefl(S and monitoring, as well as for

	

OCIR Rep- 624-1, Rec . 567, and Rec . 569 . These
manual measurements . The user can select a disp~lay of

	

measurements Can be compared with user-defined limits .
numeric values to confirm the quality of the signal path,

	

With [lie VM700 and the VM700A- a caution or alarm
or may select graphic displays for more detailed

	

message is generated when these limits are violated .
analysis .

	

Reports can be made and printed automatically at
The VM7nO Auto Mode makes standard video meas-

	

operator scheduled times .
urements automatically, including those specified in
PS-25OB/HA-250C, NTC-1, and RS-1 70A. These
measu rements can be cc rn pa red with user-def i ned
limits .

Emmy Award Winning VM700 Video Measuremen t Set

YM700A PAL Video Measurement Set

For complete product and ordering information, please complete the business reply card
on page 505 lot a TV Products Catalog .



1780/81 R Video Measurement Sets
" Full bandwidth analog processing
" Precision waveform and vector measurements
" Polar SCH presentation with calibration Iflude
" Four loop-through video Input channels
" Component or composite waveform evaluatiop
" Measurement-grade time and voltage cursors
" Precision ditterential phase/differential gain
measurements even with noisy signals

" Stereo audio phase and amplitude display
" Us Pr def

I
na b I e sami-automati c selu p s

" Available for either NTSC or PAL standards

1710/11B Waveform Monitors
" Easy opefation/cost effective
" Burst phase. indicator
" Dual filter display
" Bright CRT display
" Available in NTSC or PAL standards

1730/31 and 1730/310112
Waveform Monitors
" Performance and economy
" Complete line select
" Simultaneous channel A & B display
" Diferential gain measurement
" One bulton front panel recall
" Dual filter display
" Available in NTSC or PAL
" Digital D-2 input available

I launu waveform livionitoi

	

i
HDTV sweep speeds
Fiji[ 30 MHz bandwidth
Six video input channels
Parade and over lay displays
Complete line select

a Accepts most HDTV formats

1740/41/42 Wavefa rm/Vector Monitors
" Two instruments in one
" R-Y (V axis)
" Availahle In NTSG, PAL and PAL-M

1750/51 WaveformNector/SCH Phase
1720/21 Vectorscopes

	

Monitors
" Performance and economy

	

a SCH Phase
" Simultaneous channel A & B display

	

Simultaneous displays
" Stereo audio phase measurement

	

Dual filter display
" Available in NTSC or PAL standards

	

R-Y (V axis) mode
" Available in NTSC and PAL
" VITS line select

1480 Series Precision Wayeform
Monitor
" Bright CRT especially suitable fnf vertical interval

testing
" Amp]Mica measurement accuracy appioachi rig 0.2%
" Digital selection of line and field
" Differential gain measurement
" Available in NTSC, PAL and PAL M

For complete product and ordering information, please complete the business reply card
on page 505 for a TV Products Cataloo .

I P-ILIr 1/131ul Y rffU11UL, 10
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WFM300A Componenl/Composite Monitor
* Componentand composite waveform display
* Lightfling display for equipment setup and

monitoring
* Rowtie display for system timing
* Menu selectable component format options
* Menu selected 625/50 or 525/ 60 Configuration
* Separate GIBR and composite picture monitor

outputs
* Front panel user recalls for fast operation

ORDERING INFORMATION
17N/81R WaveformNector
Monitor

	

$9,100
1718/11H Waveto r rnNectof
Monitor

	

$1,745
1720/21 Wave lurni/Ve utor
Monitor

	

$2,250
173MI Wavetorrn/Vectof
Manitn~r

	

$2,250
Opt 16- 02 90/100 -1z Sweep

	

INC
173"102 WavotorwNector
Morlitur

	

$2,350
1730HO WavefornriNector
Monitor

	

$5,000
1740141 WawrfarmiVentor
Monilor

	

$3,970
Opt- 05- Intornal Wjvclurm
Graticuie . External Vector
Graticule

	

+$60
Opt. 07 - Adds DC Power
Operation Capability, must be
i Rstalled dtj ri nq n13nufactu re

	

42M
Opt, 16 - 1) 2 901100 HZ Sweep

	

INC
1742 WavefornriNector
Monitor

	

$4,370
Opt, 07 - Adds DC Power
Operation Capability, must be
installed during manufacture

	

+$200
Opt. 15 - D-2 90 Hz Swcup

	

NG
1750151 WavetormNector
Monitor

	

$5,000
148OC/R NTSC Wavmfnrm
Monitor

	

$6,900
1481C/R PAL Waveform
Monitor

	

$6,900
1482R PAL-M Waveiorm
Monitor

	

$7,450
148SC/R PAIJNTSC Waveform
Monitor

	

$7,150
140U Senes Optiom
Opt . 01 - Probe Input

	

+$300
Opt, D6- 124 &2 Input
(I 480A on I y)

	

+$2,D75
Opt- 07- Slow Sweep

	

+$510
(included with Opt. 06)
Opt- 08 - Secarn Field

	

+S315
Identification (14B1C,
1481R.1485C .148SR only)
WFM30RA Wavelorrn/Veotor
Mmitor

	

$3.9011
Opt 05 - Delete c0lo F ShuIte r

	

-180
Opt 10 - For Betacam Transooder

	

INC
Opt. 14 - For MI I Transcoder

	

NC

457
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TSG-170AfTSG-17OD/
TSG-271[TSG-371/
TSG-422/1910/
TSG-100
ORDERING INFORMATION

TSG-170A Gonerator

	

$4.995
Opt, 01 Auds Separate SIMPTE
Bars Output with 12 Character
ID . Audit) Tnns output and Taps
Leader Countdown-

	

+$1,000
TSG-1700 Generator

	

$5,000
TSG-27

1
Generator

	

$4,950
Opt, 01 Adds Character ID,
A00 Tans, and Tape Leader
Countdown .

	

4635
M-3701TH-371 Generatv

	

$4,000
TSO-422 Gene ratDf

	

$5,500
1210 NTSC Dig ital Gene rato r/
Inserter

	

$7,500
TSO-100 Gene ratof

	

$1,250

a Simple, effective test signal complement
d, Correctly SCH phased sync pulse generator with

	

ID (Option I
digital genlack

wm~~
TSG-271 PALTelevision Generator
* Precise 12 bit digitally derived test signals
" ~Cld phase accuracy, guaranteed by use of a single DAG
" Conforms to EBIJ Statements D23 and D25
" Stable internal reference, ideal for master sync operation

TSG-1700 Digital Composite Generator
D i g i tal and NTSC an a log test s i g nal outp uts
Digital and analog audio tonp. outputs
RS-1 70A black burst output for master SPG application

. . . . . . . . ... . . . .. .

	

. . .

* Separate SMPTE ,~r, ~.. ~ -l

	

rc ,,,rirr -nal:lo

I zi u-%i i ul i ;b u -.j i i uo mponemit, om pusite i aievisian uenteraturii
* Anal og co rn po n ent and compos ite test s i g nal s

	

a

	

Black burst (6 outputs), comp sync., and
* Simultaneous arid independent component and

	

comp blanking outputs
composite test signal outputs

	

* Full color genlock
* H igh stabi I ity, correctly SCH phased i ntef nal sync

	

Component/PAL and component/NTSC
generator

	

versions available

458

TSG-422 Digital Component Generator
Conforms to CCIR recommendation 601, SMPTE RP

	

9 Digital test signal outputs
125, arid ERU Tech- 3246-E

	

a NTSO of PAL black burst outputs
4 :2 :2 : format

	

e Genlook to 525/60 or 625/50
8 bit signal generation

TSG-1 000 Family Television Generators
* Supports the major proposed HDTV production

standards
* Comprehensive test signal complement including

moving pallerns
* GBR and Y, PB, PR formats
* 30 MHz bandwidth
* 10 hit signal generation

1910 Nou bigitai Uefletallor/Insener
" Studio, transmitter, and transmission test signals
" 10 bit signal generation
" User friendly PS-232-C control port for added

versatility
" Four external VITS input
" Non-volatile memory to maintain selected VITS and

full field signal configuration after power interruption

TSG-100 NTSC Te I evis ion Generator
* Studio and transmission test signal sets
* 8 bit digital generation
* Co nfnirms to RS- 1 70A t 1 nn 1 n g Spec iti cati ons
* 1 kHz audio tone
H or V rate scope trigger signal
DC power operation

For complete product and ordering information, please complete the business reply card
on page 505 for a TV Products Catalog.



VITS201 PAL insertion Generator
" CCIR, EBU, UK National ITS
" Operates in the presence of sound in syncs
" Five external ITS inputs
" So u rce i J e ntif i cati an
" User programs for :

- Insertion of internal, external, and source
identification signals

- Loss of program input models
- Text inser-tion

" All user program settings saved in non-volatile storage

11 O-S Video Synchronizer
" True 10 bit accuracy and resolution
" Tracks signals into the noise
" Optional four-field memory for the highest picture

quality
" Digitally precise IRS-1 70A sync and burst insertion
" Heterodyne color processing
" Auto VTR signal recognition
" Infinite window correction range

_i'~u 66tlbs 0811'100uidtui~i
" Measurement-quality performance resulting in

negfigIble distortion
" Precise Nyquist slope provided by

Surface

acoustic wave filter
Wide dynamic range with constant bandpass
characteristics
Synchronous detection eliminates quadrature
distortion

I IV "V rJUUIW WyJJUJ11WJJJLWF

	

a Envelope detection for determining differential phase
I, Automatic or manual control of audio to video timing

	

-6 Any single VHF or UHF channel operation
a Simple one-wire interface to 110-5 Video

	

- UHF and VHF tunable down converters
Synchronizer

I, Expandable to 3 channels for stereo and

	

1450-1 ONLY
auxihary channel

	

a Wideband audio output for BTSC multi-channel
6 Compensates for up to ten fields of videc) delay

	

sound applications
e Wideband audio output compatible with Japanese

stereo sound with FAX channelDP-	"alVideo Probe

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

TPG-625 PAL Pattern Generator
PAL television lost pattern
Color monitor and receivef testing
Programmable character iderilitication
10 bit digital generation
Digital genlock
Black burst outputs
Special pattern for VM700A Video Measurement Set
(Option 01)

" Convenient analog display of digital

	

1450-2A AND 1450-3A ONLY
television signals

	

NICAM intercarrier output compatible with 728D
" Fully buffered ECL/TTL Probe

	

NICAM Decoder input
" Up to 50 MS/.9 data rates
" Precision 10 bit IDAC
" Switchable reconstruction filter
" Adiustab I e cl oc k phas i ng
" Adjustable sync 111fling

For complete product and ordering Information, please complete the business reply card
an page 505 for a TV Products Catalog,

.L

	

V101

	

14 1 1 IL k_/L11? U %_/ 1 0

VITS201/110-S/
118-AS/DP-100/
TPG-625/1450-1,
1450-2,1450-3

ORDERING INFORMATION
VITS201 Inserter

	

$4,000
TPG-625 Pattern Generator

	

$5,500
110- 9 Vi deo Syrichronize r

	

$14,975
Opt. 10 - Foor-fie Id Memory

	

41,500
Opt 20 - Adds Time Base
Cc rrectic n lo r Hsterodyn a
Co]Gr VFRs

	

+$2,000
11 $-AS Au dic Sy nch rortize r

	

$5,500
118FOl -Audlo Chan ne I Kit

	

$1,000
1450-1 Demodulator

	

$14,900
1450-2 Demodulator

	

$13,145
1450 .3 Demadulator

	

$13,145
OP-100 Digital Video Probe

	

$2,965
Opt- 01 - Deletes the P6450 Data
arid P6454 Cluck Probes

	

_$955

459



TELEVISION PRODUCI 1S

751 BTSC Monitor
Precision Modulation
Monitor for Entire ETSC
Sound Channel
Simultaneously Displays All
Components Necessary to
Ensure Modulation Remains
within Legal Limits
Bars Feature Peak Indicators
with Timed Peak Hold and
Easily Set Peak Limits

Decoder
PC 751 Remote

	

The 751 BTSC Aural Modulation Monitor/Decader
Display Software

	

provides accurate modulation monitoring and measure-
ment ol 1118 013L, RflCUU8U i v SOUN Ciannel ." Remote Display of 751

Screens over RS-232 on a PC
" Real Time Display of Peak
Modulation and Processed
Audio Screens

" gate Logging ofthe Hold
Peak Data

J-Pul~=,IM.
" Numeric Eye HeightlPTrily
Display

" Monitoring Outputs
QfTjiTlil~7~,

	

T,TIT,?" T?AI.,TA

728E NICAM Encoder
Mijili Systems (I and
Analog Audio Inputs
Digital Data input

*Dialtal Data Outputs
aff. iffixerlComhiner0plian
0 Built-in rest Signals

751 Audio Monitor

	

$12,000
72SE NICAM Decoder

	

KOH
728D NICAM Decoder

	

$3,2013
AVC-20 Aodir) Vector Conv .

	

$495
764 Series Audio Monitom

	

$1,g9o
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751 BTSC Aural Modulation Monitor/

728D NICAM Decoder
The Te ktro nix 728D N I CAM Decoder demodu I ates the

NICAM-728 carrier and decodes the left and right analog
aLidio channels and a monaural channel derived from
them as wel I as provid i n g access to t h e mei data b its a nd
728 kB/s data strearn . It also monitors the performance
of the digital bitstream and provides indications for
service type . loss of carrier, and errors -

728E NICAM Encoder
The Tektronix 728E NICAM Encoder has been

designed as a cost-effective solution to a broadcaster's
requ i rements for IN I CAM-728 uncod ing and modU lati on .

AVC-20 Audio Vector Converter
" Use with Any NTSC Vactorscope
" Balanced Line Lavel inputs
" User Selectable Display Formals, Lissajous
Pattern with CalibratedAmplitude; Lissajous
Pattern and Sweep Displays ofBoth Channels

" Time Code or Third Channel Input; Field
Locked for Time Code Phase

The AVC-20 provides SlffeO audio monitoring
capabi I ity when installed with an NTSC Vectorscope-
Complete audio monitoring

can he addpd to VTR bridges,
master control consoles and other locations requiring
stereo audio monitoring without modifying the vector-
scope and without using front panel space .

760 Series Stereo Audio Monitors
" Graphic CRT display of stereo audio signal
" AGG for continuously viewable pattern
" Bar graph (or quick setups and accurate peak

indication
" Third bar indicates morio compatibility when set to
sum

" Suitable for phase and amplitude measurements
" Optional Nordic or DIN scale

76ON 760D

With Tektronix' 760 Series Stereo Audio Monitors, the
audio engineer can analyze a paUern display of the stereo
audio signal . This display, along with a high resolution
b ar g rap h, p rov 1 des acc u rate mo in i to ri rig an d rn easu re-
ment capabilities . Used in both operation and setup, the
instrument provides immediate feedback of the audio
signal for creative or technical correction . With the
appropriate test signals, the unit can also be used for
ace uir ate phase a n d amp I Itu de measu reme i iIs .

I hree product versions are available with various
scales~ 760 (standard), 760 N (Nordic), or 160 D (DIN)
(see photo) .

For complete product and ordering information, please complete the business reply card
an page 506 for a TV Products Catalog .



VISUAL SYSTEMS SOLUTIONS

	

TRUE GRAPHICS SOLUTIONS
Tek designs, maniJactures, and markets the industry's

	

I o ensu re broad appl icati on suppurt [ur i [s g raph ics
broadest line of compatible graphics workstations,

	

systems, Tektronix maintains close relations with third-
netstations, leallinals and printers, all supporting a wide

	

party software suppliers in app I cation areas such as 3D
range of gfaphics-intensive applications .

	

and 2D mechanical CAD, computational fluid dynamics,
Our new XD88 Giaphics Supefwnflkstation family sits

	

facilities management, mapping . GIS, CAM/CIM- data
at the high end of the product line, followed by our 4200

	

analysis~Cll, graphic. design, aninnation, process control
Series Netstations, and Terwinals .

	

and monitoring, photogrammetry, and image processing,
amwig ollhers . In addition, we. have an active. VAR.sitlv

INCREASED PERFORMANCE FOR GRAPHICS

	

program th at wo r ks with va I ue- ad d ed rese I I e r s to create
SOFTWARE TOOLS

	

total solutions it vanus desigii . scientific and

The PLOT I 0 ,'~; family delivers an order-ot-rnagn itude

	

engineering fields .
increase, in the performance of the 20-year PLOT 10
graphics standard . Now you can build even more
saphislicaled 2D and 3D applications- Port them easily
to the newest hardware and you will have compatibility
with an i nslal led hase of hiindreds. of PLOT 10 based
products,

Hikh perfomiance workstations and n elsla I ivns

~7SUAL SYSTEMS SOLUTIONS1



MFMi .- IM; 50 GRAPHICS SUPERWORKSIA11ONS
95

TYPICAL APPLICATIONS
" Mechanical CAD
" Earth Resource Management
" Simulation
" Architecture
" Animation
CJJ
Graphics Software
Development

FEATURES
17 NIPS Performance
1 Million Vectors per Second

* 65,000 Shaded Polygons
per Second

* UTekTv V- Enhanced
UNIr-: System V

*X Window SysteMT111,

Version 11
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NEWX088 SERIES GRAPHICS

	

SUPERWORKSTATION FOR PRICE-
SUPERWORKSTATIONS

	

SENSITIVE USERS
With intrnduction of the XD88 Series Superwofk -	Drawingspeeds ol 90,000 2D vectors per second

stati ons th is year, Tek expands its capabil ities i n the

	

make the XD88/20 the industry's price/peirtormance
workstatio[t [narket . As nur flagship, the XD88 Series

	

leader for high-end 2D graphics applications- Like the
provides outstanding compute speed . brilliant graphics,

	

XDB8/31) group, the XD88/20 is powered by Motorola's
ad here nce t o i nd u st ry star i dards, a n d campet i t i ve p r ices

	

20 MHz 68000 processor and Telk's custarn graphics gate
The series follows Telk's longstanding approach of

	

arrays . Four-way memory interleavinq and the flexible
upgrading users to now levels of pertourianc~ while

	

arch itecture keep the processor pipel ine tu I I ~ and a high-
niai filaining coi npatilbi I ity with thei r cu rrent graphics

	

speed SCSI i nterface [ii i oi rnizes the traditional bofflc-

products .

	

necks asso c i ated w i th d 1 s k 1/0 .
The XD88 Series j,~ bijilt around the exceptionally

	

For superior color bit-mapped g(aphics the XD88/1 0
high-speed Motorola 88000 RISC processor, which

	

combines the power of the 88000 RISC processor and
produces app I cations 1111OUghpUt at speeds of up to

	

the g raphi cs acce I eration at I ek's C o I o r ~Cact ie ga te
17 MIPS . As in all Tek workstations, an independent

	

array . The low-cost and high-interactivity make it
graphics processor produces blazimg graphics execution-

	

an ideal choice for price-sensitive users in all graphics
applications .

CONFIGURATION FLEXIBILITY
With Tek's high-powered 3D gialphics engine., the

	

OPTIMIZING PERIPHERALS
XD88/30 Grap h i cs Superwo f kstat 1 a n s ach i eve to p

	

Peripherals are easier to justify when al I authorized
performance for compute-intensive graphics applica-

	

network users can access them, With the XD88/05 Server
tions . These workstations include such features as 64 KB

	

Node on your network, users share peripherals without
of cachp memory, on chip integer and floating-point

	

affecting individual workstation peormance, And, you
support, 1280 x 1024 add~essalbi I ity. and four -way

	

can upgrade the 086105 to an XD88/20 by adding a 16-
riernory interleaving to keep application performance

	

inch 1280 x 1024 inonitnf with keyboard and mouse .
high . An innovative twin-bus architecture provides the,
technology independence. and growth potential of the

	

MORE POWER FOR YOUR NETWORK
Futumbus, and the configuration flexibility of t1he

	

The XD88/01 Compule Server adds compute power
VM LbusT',' with 6IJ Eui o c~a i d r.ornpat1b i Itiy .

	

and mass storage to your exisiting network of lernimals,
netstations, workstations, and PCs or upgrades your
4200 Series Netstations to XD88 Series Superwarksta
lions . it's outtitted with a 150 MR streamer tape, 156 M6
Winchester disk, 4 G8 of virtual address space, and up to
168 MB of RAM .

PLENTIFUL SOFTWARE
Becaus e t h e 88 000 i s b i nar y-code compati b i le,

software packages need to be ported only once . This,
combiriccl with the excellent development tools available
for the 88000, traiislates intn tremendous software
availability in all application areas .

DESIGNED TO GROW WITH YOUR FUTURE
The XD88 Series wil I keep pace with rapidly changing

wo rkstat i o n tech [ i u I ogy i nto t h e 1990 s . An d to p rese rve
yoijT current investment, you can easily upgrade your Tek
Netstations to XD88s, taking advantage of the latest
woj Ulati an technology even though you made your
hardware choice years ago .



GRAPHICS PIPELINE, DIGITAL WDEO INTERFACE,
ONRAMP GRAPHICS LIBRARYI

NEWGRAPHICS PIPELINE

	

NEWONRAMP GRAPHICS Ll~

	

y
PREMIER GRAPHICS IMPLEMENTATION

	

3D GRAPHICS IN MULTIPLE WINDOWS
When matched with Telk's XD88 Seiie~ Superwork

	

Tek's OnRamp Graphics Library is the devecopment
station computing engine, Option 4G Graphics Pipeline

	

tool ot choice for [TOXIML1111 giaphir.s perfnfrnance on
provides balanced SYS18[TI PeFfO[ ManCe and top

	

XD88 3D Graphics Superworkstations- OnRamp's
interactivily for even tho most rigorous graphics,

	

graphics pri milives and I i brary iouti nes assist program-
achi evi ng redraw rates of 1 ul i I I ioii veclors per second

	

mers in creating state - of-th c-art . workstation style 3D
and over 65,000 shaded polygons per second , As an

	

graphics programs to run within the XlDffs X Midow
upgrade tor a 4230 Series Netstation, the 413 pipeline

	

System- Applications can take advantage of the
boosts graphics interactivity and responsiveness by up to

	

comp lete XDBS graph ics teature set, incl ud i ng multi ple
500 percent,

	

I ight-soi irr.eq, shadi ng, dou ble-buffering, and 24 bit true
color,

NEWOPTIONAL DIGITAL VIDEO
INTERFACE
REAL-TIME, FULL-SCREEN, STUDIO-
QUALITY VIDEO

I he Optional Digital Video Interface (DVI) rnakes the
XD88 Series an ideal rendering station for computer
generated images and animation loops . The single-board
Inter1ar.e. converts full-screen high-resolution graphics to
broadcast-q ual ity video .

	

Ihe DVI provides both real-tiffle
down-conversion and ffame-by-frame rendering . A
variety of outputs are available for direct feed to records
ur for use in Midin prnduction environments-

Graphics Pipeline

Optional Digital
Video Interface

OnRamp Graphics
Library



NGRAPHICS NETSTATIONS
ME

TYPICAL APPLICATIONS
" Mechanical CAD
" Molecular Modeling
" Kinetics
" Stress Analysis
" mapping

FEATURES
" Wireframe, Hidden Line, and
Shaded Surface

" Up to 12 Bit Planes for 4,0196
Simultaneous Colors

" LAN and RS-232C
Connections

" Upgradeable to Slandalone
Workstations

New High-Peyformance X .Stations

GRAPHICS NETSTATIONS
For over a decade, Tektroflix'graphics displays have

set the industry standard for color graphics performance
arid iiiiage quality . Nelstations provide high-perfumiance
displays in networked environments and can be linked to
mainframes, Minicomputers, or, for peak perforniance,
Tek workstations . Our complete rictstation family offers a
range of price/pertormance alternatives for various
computing needs and RS-232C . LAN, and DMA ports
allow connection to a wide variety of host environments .

30 GRAPHICS PERFORMANCE
IN 4230 Series of 3D Graphics Netstations are fully

compatible with Tpk's terminals and provide a loqical
upgrade path to increase the performance of those
terminals . FOUr to 52 MR of display list memory provide
quick access to large drawings, and a 24-bit Z buffer
gives you extrernely fast locally straded 3D rnagn with
hidden surface removal . A high performance graphics
engine, Teks complete graph ics corurnarid set, arid
stunning scrccn quality make tho 4230 Series an
excel lent choice for al 130 graph ics envi ronnilents .

COST-EFFECTIVE 2D GRAPHICS
Tek~s 4220 and 4210 Series of Graphics Netstations

provide cost-effective displays for dernailding 2D
graphics applicaVons . With flox[blc host connections,
they can be networked into a mixed computing
environment consisting of host computers, terminals,
Petstations, and workstations . JhroughtheLAN
connection, you can use the nelstations as low-cost
grapNcs nodes on exisiting workstations or upgrade
thei ri to to I I workstarion capability, thus preservi nq your
hardware and software investment .

NEW HI GH-PERFORMANCE X STATIONS
Tek's new series ot X Station products are high-

resol ulion, I ow-c.r)st network d isp lays with X support .
Users in CAD/CAE, mapping and GIS, manutacturing
autonialivi, data analysis, CA~F a nd othef graph im
applications can choose from the full color XN1 1, which
provides at I the features of a Tak rietstatiuri, or the
monochrome XN5 .

RACKMOUNT COMPATIBILITY
For environments requiring rackmount capability, the

4211 Netstation and XN1 1 X Station i~an be. crinfigiired
for installation in standard I 9-inch RETMA racks .



4200 SERIES GRAPHICS TERMINALS
Tektronix color graphics term inals provide advanced

features at affoidablp prices, with a wide range of fully
compatible products from which to select .

Tile 420b is [lie entry point of the terminal family . The
4207 adds more advanced features like a two-port
peripheral interface and extended [Tl8liioiy . For eveo
more memory and RGB out choose the 4208 or 4209 . a
19-inch screen version .

Special options for the 4200 Series include scaled
keyboards for harsh envirorifflerits- bar code readers as a
cuslom input devices, and a mouse for easy interfacing .

SPECIALIZED GRAPHICS
TERMINALS
INDUSTRIAL COLOR GRAPHICS TERMINAL

The SF4208 offers the full graphics performance of the
1200 Series Termimals combined with [he. coingtruction ro
withstand the rigors of the shop floor . It is suitable for a
wide range ot rrianufactu(ing dPPIiCatiUllS 1110ILiding

mechanical drawing preview, numeric control tool path
simulation, production assembly, arid process control-

GLOBAL SERIES TERMINALS FOR

WORLDWIDE EXPORTATION
The GS42117. 13~00q ~iod GS4211 are products

desi gncd for export to al I destinations without U . G-
Goverment Individual Imnses. These termi na Is quality
for General License G-DEST . They are compatible with
applications written for standard Tektronix features and
funcrionality-

TYPICAL APPLICATIONS
CADICAMICIN
Automated Mapping and
Facilities Management
Presentation GraphicslData
Analysis
Process ControllMonitoring

FEATURES
, Compatible with Thousands
ofApplications an Host-
Based Plafforms

" Sophisticated Graphics
" Excellent Reliability
" DEC and IBM Connections
" 64OY48OAddressability

ORDERING INFORMATION

4200 T8rminals

	

$2,500-$6,00fl
4200 Npm,?;rfion~;

	

$2,800-$37,500
XD98
Supk~rworlkstalions $15,500-5125,009

All Tektronix Superwrorkstalions,
Nelstations . and Terminals are available
with international keyboards and pnwer
plug options

~or Nji~jiity-Flvs Scf-vi" Plail
uptions . please see Semue Suppurt on
page 497 .
Reconditioned products, Our demoand

leasp, retiirn~, are restored rD latem
spec,ific,atimit and are available with a
variety of options- These products carry
TLk's full wafranty .

Flexibie leasing programs available in
the continental U-S .



N COLOR PRINTERS

With COLOR you can
Give a CtImpetitive Edge to
Your Presentation Graphics .

" Highlight Important Points
and Enhance Details.

" Color-Code Different Types
ofData.

" Add Accuracyand Realism to
Your Computer-Generated
Vesigns.

" Categorize the Elements
in a Picture.

ORDERING INFORMATION
Ph as itir I " CPS Color
Pri ntSbti on . 0rdef 4693PS

	

$15.995
ColorQuick"I I ilk Jet Printer
Order 4697

	

$2.495
4693OX Color Image Printer

	

$8,095
Phasar PS Print.Station
Order 4b9OAS

	

$9,995
4693ROB Color Screen Priater

	

$6.490
(The 4693RC13 must be ordered
with a video adapter with prices
starting at $1101)
Phaser CP Color Frinte5
Order 4693PC

	

$12,995
4596 Colur hilk-Jet Printer

	

$1,795

CIP'TICINS
contact your lucal Tektronix Sales
Representative or authorized dealer .
WARRANTY-PLUS SERVICE OPTIONS

See Service Support on page 497.
GRAPHIC SUPPLIES
DIRECT ORDER DESK

Toll Free 1 800-TEK-61 00
tii0t) AM to 5

'
130 PM PST

Outside the U,S. . call your local Tektronix
officfl .
VISA/Mast8rcafd accepted
Forall your printinq suipiplies~

	

papef,
transparencics, irks, HU0wi, turiers,
Mailiteriariuc cartridges, plotter pens,
etc .
Complete Computer Graphics Supplieg
CataAog availabienn request.
Ordm~ shipped wi?hifl 24 hours.
Rush Order delivery servioc available-
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The Tektronufamily ofadvanced colorprinting
solutions forpersonal compulers.

IMAGINE THE WORLD
WITHOUT COLOR.

E ve ryth
I
n g

I I i st lad es of g r ay .

	

Of course . we can g ive
you 256shades ofgray If that's wh at you wa nt . N owthink of COLOR : vibrant shades ol blue, red, green .
p u ir p I e, o ran ge, ye I I ow, and 16 million dithered shades.

Most computer grapl~ics are information-oriented
images . Addi nq COLOP to g raph ics makes them a moi e
effective communleati on tool .

4693RGB COLOR SCREEN PRINTER
TEKTRONIX OFFERS TWO COLOR

	

A 300 dpi intel I igent color thermal wax printer with a
personal cofitrul unit IG operate the user interface . ThisPRINTING TECHNOLOGIES .

	

video inteqaced printer is compatible with a broad range
Th e r m a I wax tra n sle r pir i nti ng gives you bi ighl, glassy

	

of color graphics displays, including workstations'
colors with high fesolution and rapid printspeed.

	

terminals, high-resolution PC systems, and specialized
I n k-j e I p I I

111111 g gives you bfght. highly saturated

	

monitor systems.
colors atd reasonable cost.

For professional-qual ity color output. I ektron ix otters

	

PHASER CP COLOR PRINTER
a family of advanced color printing solutions .

	

Our r.olor

	

A 300-dpi thermal wax printer . and a control let card
solutions range from a low-cost ink-jet printer to a

	

that plijigs intn a peisOnal coinpurer and emulates
thermal wax, PostSc.fipt-compalible. printing system that

	

HP-GLIm and PostScript
provides AppleTalk network spooling .

4696 COLOR INK-JET PRINTER
NEWPHASER- CPS COLOR PRINTSTATION

	

A 120x 240-dpi lowcost ink-jet printer . The printer
A 300-dpi color thermal wax p ri nt eng i ne . p l us a Post-

	

prod uces h igh q ja I ity col rif prints at the push of a si ng le
Script-compatihlepriiite.rc.nntriiller- The. controller

	

key . It has three graphics printing modes that offer a
performs local hard disk print spooling and provides an

	

variety of pi int ql.lalitie~ and speeds, arid a separate. black
AppleTalk network connection . You uaii easily expaild

	

ink cartridge for printing a true black .
the Phasef CPS by adding additional printers, memory,
arid uonlroller cards-

Profess iona I-q u ali~y thermal wax and ink-jet color output.

COLORQUICK7~ INK-JET PRINTER
A 216-dp

I
drop-on-demarid

I
Pk- j et pii nter .

	

I he
printer's range of media sizes, types, and handling
methods make it a flexible and economic color printing
solution for Individual users with a broad array of
applications .

4693DX COLOR IMAGE PRINTER
A 300-dpi intelligent . high-speed color thermal wax

printer . The printer's on-board image processor is
compatible with many Tektronix terminals and work
stations~ It also connects to a Macintosh 11 with an erasy-
to-install' interface board to produce quick, vibrant
QuickDfawlm generated images-

NEWPHASER PS PRINTSTATION
The same printer controller used by the Phaser CPS .

Along with its print spooling and AppleTalk network
hookup capabi I i I ies . the Phaser P .S provides users of Tek
color printers, including the 4693DX, with an upgrade
path to PostSu[

I
pt cumpalibil ity while irlai ntai ning the

printer's Ou lckd raw capabi I ity .



STEREOSCOPIC 3-DIMENSIONAL
COLOR DISPLAYS

Tektronix Stereoscopic 3D Color Displays enable
users with 30 databases and stereo Software to easily add

stereoscopic viewing to their systems . The displays otter
excellent image quality, high light transmission, and ran
be used wilh any graphics system that provides analog
R/G/13 signals at 1280 x 1024 resolution .

2D AND 3D VIEWING
Designed to be used in both 2D ITIU110SCOPIC and 3D

stereoscopic rinodes, the displays feature an easily-
removable stereoscopic modulator 3SSe[Tlbly LISINg

ddVdll(:8d hqUid crystal technology . (See description of
liquid crystal cell operation . page 169 .) Circular polarva-
tion offers good extinction plus excellent viewaibility over
the entire visible spectrum .

PASSIVE VIEWING GLASSES/CLIP-ONS.
Displays are viewed using passive stereo viewing

glasses or clip-ons, providing awide viewing angle for
multiple viewers .

STEREOSCOPIC 3-DIMENSIONALLM=
COLOR DISPLAYS

INTEGRATED DISPLAYS
The SGS 421 and SGS 620 single-mode displays are

completely pa(;kage.d iinits featurinp large - area 16 inch
and 19-inch diagonal color monitors, removable liquid
crystal stereoscopic modulators, and passivp 3D viewing
glasses and dip-ons . The display monitor automatically
switches from 2D U 60hz to 3D stereo 0 120 1v by
sem~ing the, vertical sync .

WORKSTATION COMPATIBILITY
The SGS 625 includes ali the features of the SGS 620,

and is designed as a multi-mode display for easy
adaplabi I ily to many common workstations and imag i ng
card sets that support 1280 x 1024 resolution .

Al I models nneet FCC (Class A) and VDE (Class B)
EMI limits and are certified for safety by UL . CSA and
TIJV .

3GS 421

	

SGS16201625

Feature

	

SGS 421

	

SGS620

	

SGS625

Dispiay Size fdiaqonal-measi~r~)

	

1 B-m

	

1 9-in

	

19-in

Stereo Otsplay Area

	

9,76 0 3 . 0 1 a

	

10.8 x1 3.5

	

10.13 x1 3.5

77play Rqsmtion jall)

	

1280 pix~ls x 512 1 Ints f 120 Hz) ur 1280 pixeh~ x 1024

	

hics (60 Hzi

Aperature, grill pit0

	

1,26 MM

	

0,31 alm

	

0.31 mm

Video Input

	

RUB

	

RG B

	

RGB

Video Sync Input

	

Syric-on-g(een

	

Sync-on-green

	

Sarne or SeparateiComposile

~3 syv :101

	

N/A

	

WA

	

1 . im . vert . sync
2 . In -. . frame sync .
3 . Normal

Modulator Sync (all)

	

TTL ext . frame - sync .

	

TTL ext . franne sync,

	

TTL ext, frame 5yric ./iritefrial.

Horizontal (all)

	

63-25 kH2

	

63.25 kHz

	

63-25 kHz

Vertical (all)

	

Auturnatically switchable to cithei 60 Hz or 120 Hz vertical input rate

'PG%,otr ReQui ,ernerts (all) Vultag;~ Rarige

	

90 VAC to 132 (US) 180 to 264 VAC i'Euro)

cuirclit

	

2.21 3A

	

2.611 .6A

	

2.61 .6A

Operifinq Temperature (all)

	

+110'' C to +40 - C

Physical Dimensions

	

16.0 H x 151 W x 17 .6 D

	

18 .7 H Y, 18.9 W Y, 22 .6 0

	

18.7 H x 1 9.9 W x 22 .6 D

WeiQht

	

65 Ilbs .

	

90 lbs .

	

90 lbs,

'or further i rformation . please ~ontact :
Liq .jid Crysta! Products . Tektronix, !no. . P .O .Box 500, VI .S . 48-300 Bi~avurtori . O~Eguri 97077 . 503 627 5000

SGS 421

SGS 620

NEWSGS 625

TYPICAL APPLICATIONS

" Mechanical CAD

" AEC (Architectural,
Engineering and

Construction)
" Molecular Modefingl
Computer-Aided Chemistry

" Cartagraphyand
Phologrammetty

" Geographic Information

Systems
" Remote Sensing
" Man-Destructive Testing
" Education (Communicating
Complex 3D Models)

" Medical Imaging

" Remote Vision and Robotics
.9 Computational Fluid
Dynamics

@ Defense Mapping and

CHARACTERISTICS/SELECTION GUIDE

	

=1

	

ORDERING INFORMATION

SGS 421 . 520, 625 Stereu~icupiu 30
Display systems fletticu : sterco-ruady
monitor . lQuid crystal mod ulator and
h8zel as~sembly ' two pairs of
qlasses, two pairs of olip-cins, osers
manual, power cords-
SGS421 (16 iri display)

	

$7,5110
SGS 620 (19-in display)

	

$11,080
SGS 625 (18-in display .
multi-modR)

	

$11,500

OPTIONS
Stereoscopic Graphics Adapter
Card for IBM PCIAT_ Includes
graphics subrutitine library

	

$2,500
Storage rack for moduiator
and glasses

	

$145
Service Manual

	

$50
AcIditron;d Glasses or Clip-ons

	

$60 ea-

Additionai VUrLAla~~e uiptiom5 are
available, Call for details and pricigg,
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&Man STEREOSCOPIC 3-DIMENSIONAL
DISPLAY SYSTEMAND KITS

SGS 431
FEATURES

" 16-inch Diagonal
StereoscopiclMonoscopic
RG8 Color Monitor

" 1280 Pixels x 1924 Lines
(60 Hz), 512 Lines (120 Hz)

" 2D Monoscapic or30
Stereoscopic Viewing

" Excellent Image Ouafity
Stereo Viewing Glasses and
Clip-ons

" Stereoscopic Graphics
Adapter Card

431 SYSTEMS
CompletA 3D Display Syst8m including
RG8 color Monitor, Liquid Crystal
Modulator, Storeo Modulator driver tnt,
comnmtiq cable, toui paim Wreo
V1eW1Hg gIRSSeS/Ulip-DF~S SteTUQ~A;Oplt;
G rapl~ ics Adapte r (SGA) Card a nd
Grapftics Subroutine Library (GSL)
(m's 130)

	

$0,800

SGS 100 OPTIONS
Stereoscopic Graphics Adapter
(SGA) wO

	

$2,500

SGS 9000 OPTIONS
GraphiQs Sul~fotrtine
Library (GSL)

	

$100

SGS 310 . 410. 610 KITS
Kft for 12-in Display
(SGS 310)

	

$3,800
Kit loi I 5-pn Dpsplay
(SGS 410)

	

$5,250
Kit foc 19-ni Display
(SGS 610)

	

$6,700

SGS 431 SYSTEM
Complete stpfeoscolpic

3D graphics display system
for IBM PC/AT nf

compatible personal com-
puters . The syslern enahles
users to display high quality
staieuscupic 3-dirTiensional
images from the appl ca,
tions software- The
Stereoscopic Graphics
Adapter Card included
supporls all common 210
primitives such as Move,
Line, Polygofl, Circle, Area
Fill, etc . Tho Graphics Sub
routine Library supports al I
2D primitives, as wel I as 3D
p ri IT ifiVeS

Such
HS Wi lidOW,

View . Viewport, Color Map
Operatiuns, and 3D Viewing
Transforms . The SGS 431
System includes the fol I ow-
ing comporients -

SGS 431
STEREOSCOPIC

	

SOFTWARE
MONITOR

	

Graph ic pii ni itives, iricludi ilg 3D transforris, are ava i l-
Stereo-ready monitors feature a I rinitron"" RGB color

	

ab I e i n ~(aphics Subroutine Library (GSQ to ease
CRT with 16-inch diagonal screen . The CRT uses a 0 .26

	

interfacing of user-supplied 30 information representing
mm-p itch shadow-mask, offering a display resolution ot

	

the. applications model to the SGA card . The GSL is
1nO pixels x 512 lines (120 H7 field rate), or 1024 lines

	

compatible with certain development languages including
(GO Hz field rate) .

	

the
Microsoft family . Software supported primitives

include :
LIQUID CRYSTAL MODULATOR

	

All Hafdware. supported 2D primitives (Move, Line,
Screen-sized liquid crystal modulator features a high

	

Rectangle, Polyl ine, Polygon, Arc, E I I i pse Arc .
exti n0 ion i atio for i mp roved viewing, and provides

	

Filled Rectangle, Circle, FIllipse, Area Fill, Point,
circular polarization for left and right eye images .

	

Patterfl, Clipping, Graphic Copy . Logical Screen .
Cuii lrol led by [lie Stereoscopic Mod i ilator Drivel .

	

Operations)

STEREOSCOPIC MODULATOR DRIVER

	

Window
View, Viewport

Multifurictim device which provides drive signals tn

	

a Color Map Operations
the liquid crystal modulator . Accepts the following in-

	

o 3D Viewing Transforms
puts :
" Raster mode frame sync - 30 Hz or 60 Hz

	

STEREOSCOPIC COMPONENT KITS
" Raster mode field sync - 60 Flz or 120 Hz

	

Kits are offerea tor those inteiested in developing their
(Sreien frame. rate is 30 Hz and 60 Hz respectively .)

	

owii ste.ie)sropic displays- 1_11~,inq Tektronix developed
" Raster mode field sync plus composite sync -	I iquid crystal display technology . these kits provide the
60 H? or 120 H7 (Stereo frame. fate is 30 Hz and

	

necessaiy components and documcntation to build a high
60 Hz respectively .)

	

resolution stereoscopic 3D display . Kit CO[TlpOllelltS
Vector mode - gated inpirt, latched input, single

	

include a I quid Crysta I Modulator, Stereoscopic
input-

	

Modulator Driver Unit, Stereo Viewing Glasses and Clip-
ofis . Velc[o Mounting Strips : and Connectinq Cable .



Tektronix Liquid Crystal Shutters are basically fast

	

monochrome CRT . The LCS mnsists of an electron ically-
optical switches, which o[ei the, ahi I ity to provide color

	

driven, fast liquid crystal cell sandwiched between two
rising selected monochrome CRTs . This is provided

	

dichioic polarizers and a neutral linear polarizer . Color
without loss of resolution or image qUality- Available in

	

images are viewed on the monodimirle CRT by rapidly
sizes ranging from 5 to 19-inch diagonal, applications

	

swi[uhing the cell in synchronization with the information
span the range of raster and vector CRT products .

	

displayed on the CRT . This allows polarized light to
Tektronix Liquid Crystal Shutter technology offers the

	

appea[ as two prinnary colors, plus all hues in between .
unique advantages of excellent contrast and high
leSOlUl'(~1- in addition to being an econornical alternative
to shadc -oi-mask color CHIs .

DEVICE OPERATION
A typical display system usirig a I irluld Crystal Shutter

(I CS) consists of two basic elements : the LCS and the
driver ci rcu itry, pl us a h igh iesol ution, bmad spedrum

Liquid Crystal Shutter

CELL SPECIFICATIONS

Turn-on time

	

0.2 nis id 250C
I U111-till lill :d

	

2,0 ms (typ) @ 251C

-)~Svr
u

	

f

	

Ll I ;
j

I

	

Color
polarizer

	

T-CL 11

LCS svvitchBd on - Gree ,) field is rrar--~) r-~c.
LOS 8%,~ t '1- ~e -_' --,.f : . _~ed ~ e .1 is - ra ~sr-irted

LC8 Im

	

LCS 200

	

Les 300

	

LCS 400

	

LCS 600

Diago -a : r-easure! : n . .)

	

5 0

	

7 r,,

	

9 .0

	

12.0

	

1~ U

Ow"Tall Shutter dimelisioll (~10

	

4 .9Q .9

	

6.2x4 .9

	

8.1X6 .1

	

11 .248

	

15.5x12 .2

Lsablo ~rea 6 n . 2 i

	

13.3

	

23 P

	

40.8

	

170 .7

	

1~8 7

DiNplay colors,

	

CoTilinuously variable over the red-green bi-pTimary SpeCtrum
Ope,rating tompcratirc

	

10-50 , dpgrpes C
Drive voqaqe

	

bO VDC (lyp)
Di ivc

	

2 ~Hz

L,"11"N 3riUI I r1A i-.KULJL/ U 1 3

H g)

T -I r, "~ I_ ., I F. F

On-

LCS 100/200/300/
400/600

FEATURES
" High Resolation
Based on Spot Size of
Monochrome CRT.

* Excellent Contrast
Polanzers Enhance Contrast
Even in High Ambient Light.

* Inherent Convergence
All Screen Writing Achieved
with Single Electron Gun-

* High Brightness
High Brightness Can be
Achieved Since There is Alo
Shadowmask,

- Low Power Requirement
Typically One-Half to Two-
Thirds That ofShadowmask
Display.

a Rugged
No Shadowmask or Complex
Electron Gun.

DISPLAY APPLICATIONS
" Test and Measurement
Instruments

" Point-ol-Sale Terminals
" Process Control Panels
" Avionics Displays
" Medical Displays (ECS, EKG,
Ultrasound)

ORDERING INFORMATION
LCS 100 5-in . Shutter

	

$1711
LOS 200 7-in . Shutter

	

$175
LCS 300 9-in- Shuttsr

	

$185
LOS 400 1 2-in . Shutter

	

$301)
LOS 800 19 in- Shutter

	

$Gmaa
OPTIONS

Raster Driyer

	

$200
Voctur Driver

	

$200

Cover glass (Etch . AR and Backglass)
and framp.~; am also availabl6- Call for
details and pricinq

CONTACT INFORMATION
Liquid Crystal Products
Tektronix . lnc .
P-0 . Box 500, M-S. 42-300
Beavertan, Oregon 97077
503 627 5000

	

1



DISPLAYMONITORS

606B
FEATURES

" Very High Resolution
" Uniform Brightness
" Multi-imaging capability

TYPICAL APPLICATIONS
oGamma Camera Recording
v Other Photographic
Recording

" Scan-Conversion Imaging
- Scanning Electron
Microscopy

BENEFITS
" Ultra Sharp Images
" Image Stability
" High Reliability
" Worldwide Tek Service

NEW6081609
FEATURES

" High grightness
" High Resolution
" Excellent Gray Scale
" fli-Primmy Color (609)

TYPICAL APPLICATIONS
" Ultrasound Imaging
" Spectrum Analysis
" IR Imaging
" Mass Spectroscopy
" Test and Measuryment
" Simulation (609)

BENEFITS
0 Optimum Viewing Capability
- High Ambient Viewing
* Photographic Quality Images
- Worldwide Tak Service
v Color E.0113110S Viewabilily
nt Imanw; 1617141)

ORDERING INFORMATION

606B Monitor

	

$4,995
508 Murri

or

	

$3.1 ga
609 Monitor

	

$5.900

RECOMMENDED CAMERAS
See Instrumentation Documentation
Devices pages 387-397 .
C-5C Opt, at - Camera

	

$5ffO
G-7 Opt, 81 - Camera

	

$640
C-59A - Uaincra

	

$1,375
For Turther information, contact :
T6[ruriix, Inc .
P . 0- Box 500 . MS 46-943.
Beaverton . Oregon 97077
nr call : (800) B35-9433 : oxt- 2002 :
TWX: 910-467-8708,
TLX 151754 :
FAX: 503-627-2670

606B Option 06

	

608 Option 23

SELECTION GUIDE
Key Specifications

	

606B

	

508/609

	

620
spot si~e 1

	

0.08 nim (31 rnils~

	

G.26 mm (10 mils)

	

0.38 mm(15 mils)

Display Size

	

8 cm x 10 CM

	

9-8 cm x 122 cm

	

98 cm x 12 .2 unn

Acceleration llateiitial

	

5.4 kV

	

22.5 kV	12,0 kV

Bandwidth, X-Y' 2

	

z! 3 MHz	5 MHz

	

>2MH7

Bandwidth, 7* 1	5 MHz

	

10 MHz

	

> 5 MHz

Rise Time

	

5 35 ps

	

< 35 ns

	

< 70 ns
Input R and C, X-Y-2

	

I MQ or 5N)

	

MO. "<'

	

1 MiQ. < "<'
:~ 47 pF

	

- 60 PF

	

!~ 47 pF

Input R and C, 2"

	

1 Mo or 50 C1 "<' s47 pF

	

I Mn, '<" < 60 pF

	

1 MQ, "<' < 47 pF
X-Y Phase 0ifferenGe

	

< 1 0tu 500 kHL

	

1 1 to 1 .5 MHz	1 1to 500 kHz

Recommended Source
Impedance, X Y and Z"

	

< 10 kn in 1 Mf2 pus,

	

< 10 ku

	

< 10 kil

Temperaturc RangQ

	

0, Cto 50 -, C

	

0' C to 50~ C

	

In- C to so - C

Power Requirements"

	

75W

	

61 VV

	

26W
Included Accessones

	

Lined external Implosion 5hiald (gralicule) for adjustmeflt pffpose~-

Rocommended

	

C-30BP, C-5C Opt. 01,

	

C-5c Opt- 01,

	

C-5c, G5-C Opt 01,
Cameras

	

C-7 Opt, 01

	

C-7 Opt. U1, C-59A

	

C-7 Opt, 01

*` lVerged raster lines .
2

	

rd ('),?.I aCrepfg th e linelfiled ra te of625150. Discrel6 1i ne ra tes of 675160 th rough 1083/60 can be
accommodaled usbi.g Option 15. Opfinn 1.5 is 'factory calibrated at 1029160.

VERY HIGH RESOLUTION

	

HIGH BRIGHTNESS
The 606B Very High Resolution X-Y Display is ideal

	

The, 608 High Brightness X-Y Display is designed for
for photographic recording applications in medical

	

easy reading in high ambient light . Its sharp image is
gH[TIFTla Camera systems, where

image
stabifity, gray

	

well-skji[ed for medical arid militafy imaging and elec-
scale performance and uniform brightness are critical .

	

It

	

tronic instru me5tation . The high brightness (70 tL).
is also superior in applications such as eledron ITUG10-

	

10-mil spo(sre and hige screen (9-9 x 12 .2 cm) allow
scopy or radiation and thcrmal naging .

	

high quality photography. The 609 incorporates a liquid
w ys [a . shutter to pf odiine. ~ h. -primary co lor palette. .

~Tfeasze red at 0.5 k0
Fu-11 sP cc would read. "df . to

	

(20r(?P riate fiku re.
"< 7 ' nZ ea ns "Parafleled by less than. '
Line-voltage. so. le. rtor alit) ws opprationftom 100, 110, 120, 200, 220, and 240 V

	

10% on euch ra nge), 48 to
440 Hz,

	

Vumbvrgiven shows Walt max at nominal linP. voltage .

Key Specifications	634"
Display size fflat screen)	9 .8 cm x 12 .2 cru

Resolution � At least

	

I IGO line

Position Accuracv/Noniinearltv

	

~O 5,',,;,.Nithin 9 cm circle . ~: 1% m comefs .
Foi Optio n

	

01 . 1%with in 4 cm ci rcle~ < 2,',:, at co rnp. r.s .

Brightness	515 cd/ml (150 fL) max
Brighinens : Nonuniformity	Less 11 an ±10%

Bandwidth

	

1-10 MHz std. (20 MHz v1doe bandwidth available as Option 14,



MECHANICALLY RUGGED

	

HIGH RESOLUTION
The 620 Genera I-Pijfpose X-Y Display is economical,

	

The 634 High Resolution Video Display delivers
yet reliable and mechanically rugged- It is an ideal dis-

	

extremely high quality video imaqes for either direct
play fur signal analy7efs, yet niciged enouqh for vibration

	

viewing or film recording (photography)- Its excellent
tests and non-destfuctive testing (NDT) .

	

Its 1 5-mil spot

	

gray st2le and uniform, fullkscrp.pm hrightness make it the
size arid useable brightness (Lip to 30 f L) are appropriate

	

ideal display for military infrared imaging and automated
for A mode imaging in medical instrumentation .

	

testing applications .

Linearized Z-axis
TTL Blanking
7L Blanking
Covers only

Metal Bezel
Delete all Rear ENCs . DC Power Cunoectw
and AC PO%q6r SUPply and Switch

" Not available torth these ophons

OPTIONS ANO ACCESSORIES

Featute

	

606B 608/609 620 634 option Price
Internal Graticii1p,

	

I

	

Option 01

	

415
Re"tion of 800 Line Norrimal, 650 Worst Case

	

Option at

	

-$100
JL 544 (IAC[Lides Handles . Feet and t' over,;)

	

Optior. 06

	

+S140
UL 544 (includes Handles, Feet arid Covers)

	

option 06

	

~$135
Screwdriver Front Panel Controls

	

Option 07

	

+$45
JIL 544 GUITIPOUBt Re{;0Q111ZeJ

	

Option 09

	

NC
25-Pin. Remote Program Connector

	

Option 10

	

+$55
Reverse Videm

	

Option 13

	

+$85
20 MHz Video Amplifier

	

Option 14

	

+S145
Variable Line Rates

	

Option 15

	

+$280
25-Pin Remote Piogram ConncQtor

	

Option 16

	

1 $55

AC Delete

	

Option 20

	

-$20

Full Ditferential lopuls

	

Option 21

	

+$70
Extended Gain Range

	

Option 22

	

+$45
Handle . Feet . and Covers

	

Option 23

	

+$120

Handle, Feet . and Covers

	

Option 23

	

1$130

(4-

	

(2;)" (6,23 *31)"

9

a

GM (Pi) Hhosplior

	

0

	

41

	

Opljoo ~b

	

+$65

DISPI-AYMONITORS Mj=

Option 24

	

1$75

Option 25

	

+$75

Option 25

	

+$50
Option 28

	

+$90

option ?9

	

+$75
Option 31

	

-$25

620
FEATURES

" Mechanically Rugged
" Versatile Modular Packaging
" Low Power Consumption

TYPICAL APPLICATIONS
Ultrasound Analysis
Electronic Equipment Testing
NetworkAnalysis
Mon-Destructive Testing

BENEFITS
" Economical Display
" High Reliability
" Worldwide Tek Service

634
FEATURES

" Superior Resolution
" Gray Scale Fidelity
" Uniform Fall-Screen
Brightness

TYPICAL APPLICATIONS
Film Recording
Reconnaissance and
Surveillance
Scanning Electron
Microscopy
Automated Testing

BENEFITS
Picture Perfect Images
Low Distortion Images
High Stability
Worldwide TekService

ORDERING INFORMATION
620 Mcwtur

	

$1,875
634 Monltor

	

$3,750
RECOMMERDED CAMERAS

See Instrumentation Documentation
Devires pages 387-397 .
C-5c Opt- 01 - came!~a

	

$509
C-7 Opt- 01 -Camera

	

$600
U-59A - Camera

	

$1,375
For farther informalion, cojitact :
Tektronix, Ific-
P .O. Box 500 . IMS 46-943,
Beavsrton, Oregon 97077
i)r cail : (800) 835-9433 . ext . nO~~
TWX 910-4U-8/08,
TLX

'
151754

FAX : 503-62~-2670
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GMA 200 SERIEJ ULTRA HIGHRESOLUTION DISPLAYS

GMA201/202/251
FEATURES

* I to 3.5 inillion-Pixel
Displays

* 256 Levels of Gray Scale
* Resolution Matched to
Addressability

* Digital Dynamic Focus and
Astigmatism

* Landscape or Portrait
Formals

* 14 x 10.5-in Quality Area
(356x267mm)

* Digital Input (GMA251),
Analog Input
(GMA201, GM4202)

BENEFITS
o Image Uniformity
" Highly Stable Display
" High Reliability
" Rugged Construction
"LowPower Consumption

NEWGMA213SI
263S

FEATURES
" Wide-Angle Viewing
" Liquid Crystal Shutter with
Circular Polarization

" High Brightness f40 IL to
Each Eye)

" High Edinction Ratio
" Passive Viewing Glasses and
Clip-ons

" 1024 x 1024 Pixel Display at
120 HZ
Resolution Matched to
Addressabilify
256 Levels of Gray Scale
Digital Dynamic Focus and
Astigmatism
Digital Input (GMA263S),
Analog Input (GMA213S)

BENEFITS
* Multiple User Viewing
* Afo High Voltage Hazard
Image Uniformity
Clear Stereo images with
Minimal Ghosting
Easily Viewed in Mormal
Office Environments

G~U4201 (OPtion 23)

G.WA2.5 7

The GMA200 Series displays are designed for
appi icalion~ whe. re very h igh image quali(y and fidelity
are required, Each model has uniQue characteristics
amied a[ meetimg your specific applicalims. whether it
be an easy interface . smal I instal latio R , footpri nt' . or
stereo viewing.

APPLICATION GUIDE
Application

	

GMA GMA GMA
20101 202 213$/2635

Documont kiitrieval
EIK.tranif: Publishing
Wdical Imaging
Afohitectural CAD
Remote Sensing
Nofi-De straGtrve Testinq
Photogram m~ I rv
Picture Archiving
Nronnaissanco

GAL4202

NEWCMA213SIGMA263S

Choosing a GMA200 Series Display can minimize
costly custom modifications to existing systems, and give
you the exact perlornianf;e features you need for a
particular application . All GMA200 Series teature bright,
stable, tlicker-free images [hat are distortion-free . The
GMA21 3S and GMA263S, in additlofl . offer clear stereo
viewing using passive glasses- Displays are completc
with all necessary internal shielding, and meet all
regulatory requirements .



ULTRA HIGHRESOLUTION DISPLAYS UZEUMMI

SELECTION GUIDE/PERFORMANCE CHARACTERISTICS

GMA201 GMA292 GMA2'51 GMA213S GMA20S

AcdrEssablL Pixel~~ (M~rgcd Has, erl

	

?048 F-i x 1516 V

	

1536 ~ I x 2048 V

	

2048 H x 1536 V

	

1024 H Y, 1024 V

	

1024 H y 1024

Spot Si2e

	

Typical

	

6 mils centur

	

6iMIS Witer

	

6mils center

	

10 rruls center

	

10 mils center

Maxinqurn

	

-~.5 mils center

	

7.5 mfls Genter

	

7.5 mil.q nAntAr

	

12 rin ils ce nto r

	

12 mlls
center

NA

	

NA

	

2045 x 204B Y, 8

	

NA

	

2048 x 2048 Y, 8

Gray Scale Levels

	

Inhilite

	

Infinite

	

256

	

Infirlite

	

256
8~iQhtness witP~

	

30fl- (I 00cd ., rn 1

	

30 fL (100cd/m~

	

30 fl- (I 00cdim)

	

40 fl- each eye

	

40 fL each eye
Phosphor type

	

WW (P41

	

WW (P4)

	

WW(P4)

	

WB (P46I

	

W8 (P45)

Fili~.r

	

62%Transmissive

	

62%Transmissive

	

62~', Transmissive

	

Stereo Modulator

	

Stereo Modulator
& Glasses

	

&Giasses

Optiomi Phosphor/Fifters WIB (P45)162%

	

WB (P45)/62%

	

WB (P45)/62%

	

None

	

None

	

None

interlace

	

Standard

	

SeDarate Videc arid Syriu

	

S~lpafatc Vid~o and Syn~

	

1-16 8LJ~

	

ScparaW V&o and Sync

	

T-16 Bus
Optional

	

'orinpn ,~ T R Vi d k,. n i - r, Syn('.	C ompGs itF., Vi J eo afA Syn('.	None

	

None

	

None
Horizontal Sync :

	

Type

	

TTLFalling Edge

	

TTL Failing Edge

	

Internal

	

TTLFalling Edge

	

Internal
Standard Sweep Rate

	

93 kHz

	

126kH7

	

Internal

	

19.6k H?

	

Internal

Avahable Sweep Rates

	

64 and 78 kHz

	

83 and 93 kHz

	

None

	

None

	

Internal
Verr. ca! Sync : Type

	

1 1 ;	~alllllij1:0go

	

I I L 1-alking Edge

	

111 -C' I nal

	

T! L Faiii --g Ldge

	

lintuna;
Standard Refrp.0 Rare

	

60 Hz

	

6{1 Hz

	

Intornal

	

120 Hz Fraring Seq

	

Interrial
Available Refrush Rates

	

75 Hz Only with

	

120Hz hitvlanu urily

	

1 [1 te Mal

	

None

	

Internal
64-78 07

	

qvith 80 ~Hz
sweep

	

swe~"p
Video

	

Type

	

I inear, AC Coupled

	

I inear . AC rmiplad

	

lnfi-'rnal

	

Linear . AC Coupled

	

Internal

DC Restored

	

OG nestored

	

DC Restored

	

Internal
Internal

Impodance

	

50Q Std. 75 .Q Opt

	

750Std. 50 12 Opt

	

Internal

	

50a

	

Internal
LtwO

	

0.7 Vz 'ull Oil

	

0.7 V

	

liltelfial

	

VVz Full Ot)

	

lirte"lal

Bandwidth

	

200 MH2

	

200MHz

	

Internal

	

200 Mhz

	

Internal
Rise arid Fall Time

	

<1 .8 ns

	

'~1'8 ils

	

intefRal

	

<11.8 ns

	

internal
DAC Type

	

NA

	

INA

	

8-Rit 63AS

	

NA

	

8-Bit GaAs
Di-v3iors witho~t

	

Heirt

	

15.3 i~ 09 mm)

	

19.6 n f499 mm)

	

NA

	

NA

	

NA
cabl"OL

	

Wid'~

	

i , (44i nnni)

	

14.0 in f3b6 nini)

	

NA

	

NA

	

NA
Dep,,h

	

19.1 in 1,485 mm)

	

19.8 in (503 mm)

	

NA

	

NA

	

NA
w6glit

	

55 lb~ f25 kg)

	

57 ~Os (215 kg)

	

NA

	

NA

	

NA
Dimensions with Cabinet

	

Haight

	

16,9 in (4 29 mm)

	

NA

	

16.9 in (429 mm)

	

16.9 in (429 mm)

	

16.9 in (429 mm)
Width

	

21 .8 in (553 MIT1)

	

NA

	

21 .8 in (553 mm)

	

21,8 in (553 mirri

	

21 .8 In (553 mm)
beip?h

	

22.3 in (567 mm)

	

NA

	

".3 in (567 mm)

	

22.3 in (561 mm)

	

22.3 m (567 mm)
Weight

	

80 lbs (36A kg)

	

NA

	

88 Ibs (40 kg)

	

83 lbs (37.7 kg)

	

93 lbs (422 kg~

ORDERING INFORMATION
GMA201 MQno0rome Ruter Display Monitor

	

$4,505

	

GMA251 Monochrome Digital image Di~iplay

	

$16,250

	

For 11kiriber information, contact:
GMA213S Analog Stereo Image Display

	

$1 g'500

	

Tektronix, Inc-OPTIONS

	

SMA263S Digital Steireo Image Display

	

$29,500

	

P.O . Box 500. MS 46-94300 23" -Cabinetry and CRT Bezel

	

*$S70

	

Beaverton : Orngrin 97077Opt, 30 - 64 Mlz I I orizontal Sy nc

	

NC

	

COMMD14 OPTIONS

	

or call~ (800) 83b-9433, ext- 2002:Bpi . 32 - 78 kHz H afi7nrlta 19 ynr.

	

NIC

	

Opl . R1 - Sprvir.~-. Miruja :

	

+$150

	

1WX: 91 D 467 8 708 .
Bpi . 38 - 75 H7 VOrtiCal SYnc

	

NIC

	

INTERNATIONAL POWER PLUG OPTIONS

	

TLX
'
15174 ;

GMA 2a2 Morionhi-nme RWer Display Mnnifor

	

$5,175

	

Opt. At - Universil 1711ro 220 V, bO Hz .

	

NC

	

FAX: 503-627-2670

OPTIONS

	

Opt. A2 - UK 240 V. ~o H2 .

	

NIC
Opt, 02 - WB (P45) Phosphor with 6P%

	

Opt, A3 - Au~Araliari 240 V. 50 Hz .

	

NC
contrast ertbaricement filter

	

+$150

	

Opt. A4 - North American 240 V. 60 Hz .

	

NC
n

	

. -	P

	

;- -	0 pI. A5 - Switze rland 220 V. 50 11 z.

	

NC
p -	ompos

	

00

	

+0
Opt, 41 - 80 kHz-120 Hz interlace

	

INC

	

OPlion 23 inciude3 a standard North
Opt 131 - Sti-vice Manual

	

$75

	

Ame.,tican 17 .5 V pawrrPlug- ()ption 23
is 7,eq mi?,ed it) vrderAI-A5 PjiverPlugs .



CAChe COMPUTER-AIDED CHEMISTRY WORKSYSTEMI
RP88 17 MIPS COPROCESSOR FORMACINTOSHcR, 11

CAChe Worksystem
FEATURES

* Apple .,. Macintosh~
Ifr- Based

*Interactive Software
Featuring Molecule Editing,
Mechanics, Visualization

* 16 inch Color Monitor,
640 x 480 Resolution

* Stereo 3-0 Viewing
-Mouse and 3-D Trackball
* 17 MIPS Computing Power
* 256 Displayable Colors
* Optional Color and B& W
Printers

TYPICAL APPLICATION
@Synthetic Organic Chemistry
in Pharmaceuticals
Agrichemicals, Plastics,
Petrochemicals.

ADDITIONAL INFORMATION
Contact Tektronix CAChe Groupat
(800) 872-7924

RP88 Coprocessor
FEATURES

* 17 MIPS and 7 MFLOPS
Performance

* 20 MHz Operation
* Motorola 88100 RISC CPU
* Up to 3 Motorola 88200
CMMUS

* Up to 8 MByles of DRAM with
Burst Mode Cache Line Fill

* Up to 32 kByles Instruction
Cache

* 16 kSytes Data Cache
* Full MasterlSlave NuBus
Interface

TYPICAL APPLICATIONS
" Engineering CAD
"Photarealistic Imaging
.0 Manufacturing Robotics
and Machine Vision

o Scientific Visualization

ADDITIONAL INFORMATION
C on ta ut TeWonix Ad vai ic e Te u h ri olug i e ~i
at (800) TEK-WIDE . ext . 8800

board . Based on Motorola's 88000 RISC chip set, the
C 0 F) I Mess01 1 ri G reases t I le Q r DGES S1 rl Q..Q 0 we r Of t h e
Ma0 11 by up to 30 times, delivering up to 17 MIPS an

CAChe Worksystem . Des2~ned ky cheniists, for

	

MI LOI'S pertorrilance .
42,6.M ists-

	

i

The CAChp I m Norksystern is a personal chemical
modeling system designed by chemists, for chemists .
User-friendly, it provides synthetic organic chemists with
timely solutions using computational chemistry and
computer giaptucs . The 'Noiksystem is based oil an
accelerated Applc~~ Maclntosh`~ IN platform, offering
local computing resources equal to a mainframe .

POWERFUL, INTERACTIVE TOOLS
3- 0 i nteractive color graph ics, PI US Chelfli stry appi ica-

ti on software developed at Tektronix by chemists, pro
vides an iflteg rated set of interactive tools for chemical
i nodel i nq and calculations .

	

Tool s are i n the fami I iar .
gfaphically-oriented Macifltoshl~ style, enabling
ohem ists to exai n i lie, g i aph ica I i ep resentalions of
complex chemical information and to manipulate, via 3-D
trackball, jeurTietric [Tiodel~ of inolecules in real tirne-

MAC INTOSW'. -BASED
Since [lie CAChe Wo[lksy~18ai is based on a

Macintosh", 11 computer, the user also has access to a
wide variety of personal software applications . OLItpUt
c,an ind ude a wi de. v a riety of col or and B&W p ri nters . and
other add-on producrs .

COMPLETE DOCUMENTATION
Each system also includes a full complement of user

d OC Ll [Tie I I ta h 0 1 ~ I I I G I J (I I 11 g a Useis Owde. Refei enrp
Manual and Card, and Chemistry Tutorfal,

	

Systernsare
lactory-installed : arid iristallaliou . maintenance., andsupport services arc available .

ORDERING INFORMATION

RP88 Coprocessor

PROGRAMMER'S TOOL KIT FOR FAST
APPLICATIONS DEVELOPMENT

To assist sottware developers in developing and
funning applications, a complete Pfograrnmer's Tool Kit
is avai [able i R e ither "C " or Fortran versions,

	

Develop-
Flellt IDUIS 111GILIde all 88000 aSSelllblel d1ld linker
(MPW compatible) . a symbolic debugger (Debijg88T~ .
and an U8000 I ibr3ry manager- The Tool Kit also enables
porting at applications wriftcn for the UNIX operating
system-

FULL ACCESS TO MAC 11 TOOLBOX
Software support I i brari es i ncl uded with [tie Prog iaiu-

mcr's Too I Kit permit apip I ications written for the RP88
Coprocessor to take full advantage of t1he Mac 11, eilabling
use of the popular Macintosh graphical user interface, as
well as, Macintosh system access and Macintosh
memory management .

EASY INSTALLATION, SERVICE
The. RP88 Copior.essor is easily installed into any

Mae 11 series expansion slot, and complete user docu-
meillalif-iji is p[ovidpd . The. RP88 is fiflly serviced and
supported by Tektronix .

CAChe Worksystem

	

$39,990

	

RI`88 Coprocessor

	

$9.575

	

RP88 PROGRAMMEWS TOOL KJT
(includes coirnipletL, molecular

	

2 Wytes DRAM ,	Rose Kit lnclude~i . C wii!piftr .
niodeling .ioRwarc . iiiAallatron

	

3~ K cacfte mp,-Mnry . sample

	

Assembler . Debugger . Librar%e~~ .

	

$9g5
and training)

	

ip~ograms : User documentation

	

Fortran Kit (requires Base Kirt~
CAChe Add-on Worksystem

	

$19,990

	

lnclude~, Fnrtran (,.Dmpil8r

	

$1,995
(Hardwarp. apgmdf-. tD F.,xisting

	

RP88 OPTIONS

	

$1,500

	

RP88 COMPLETE DEVELOPMENT PACKAGE
Macintosh IN or Gx)

	

Opt. 01 - Addl~-, 6 Wytol;o DRAM

	

lii~;ludlk~s CQiproccssor Board- Options 01
4693DX Color Image Printei

	

$9,490

	

Opt. 02 - Adds 16 K of cache rrierriury

	

$420

	

and 02 . arid Base `rfjgTa1F1FF1WS I ool Kit

	

$11.gq 5
(With Maulitojil tliterfc~~ card)



TEK'S WORLD CLASS FACILITIES AND
AKNOW-HOW AT YOUR DISPOSAL

We know that your systems can oilly be as reliable. a s
the components that go into thorn . For that reason we
place a premium on deperidabilily . We PlOdUCR products
that will keep you and your custorners satisfied and your
service costs down .

We take your design (or assist you with design) and
take the entire process through manufacturing and
shipment . Quality control is assured, along with on-time
delivery and customer satistaction . We want to work with
you and value you as our customer .

SAW RESONATORS (SAWRS)
1 GH2 ~AWIR
,500 MHz SAWR
400 MHz SAWR
315 .525 MHz SAWIR
Any Custom SAWR from 100 MHz to I GHz*'

SAWR OSCILLATORS (SAWROs)
* I GHz SAWRO
* 500 MHz SAWRO
400 % iz SAWRO
Any Custom SAWRO and SAWR Voltage Controlled
Oscillator from 100 MHz to 1 GHz"
Al I the above SAW products use SAW Grooved

Resunalufs orl quartz- We call HISO Supply (CUSIDIT1) SAW
Mctal Resonalors .

SAW FILTERS
Existing Products :
Several fi Ilers in the 30 M H7 to 50 MHz range .

& Custom Design Capabilities :
Wide range. (if ci~rttei frequenoies - 10 MHz to
I GHz-
Wide iaiige. of bafidwidths - 500 kHz to 250 MHz"
Smal I bandpass ripple . -, 0 .2 dB p p
Smal I shape factors , <1 . 1
Good out-of- band rejecticifl . 70 dB (max! rnum)
Good phase g roup-delay control : ±2 0 / ±10 ns

*1 Negotiable to 2GHz
*~ Negotiable depending on centerftequency

L1U1yU_U1 1VZ1V1 i_.nUL11L/U1j

Contents
SAW Pinducts . . .. . . . . .. . . . . . . . . . . . . . . . . . 475
Avionics /CRTs . . . . . . . . . . . . . . . . . . . . . . . . 476
Ceiainic Pioducls . . . . . . . . . . . . . . . . . . 478
Applied Chemical
Components . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 479
Integrated Circuits . . .. . . . . . . . . . . . . . . . . . 480
Corn I ek . . . . . . .. . . . . .. . . . . . . . . . . . . . . . . . . . . . . . 482

SAW Products
Trade-offs Exist Between
Parameters
Tek can Tailor Filter
Characteristics to Your
Needs
AnySubsystems Including
Various Combinations Shown
on the Left. SA W Products

with Hybrids, Switches and
Multiple Type Packages .

ORDERING INFORMATION

Tektronix . Inc .
SAW Techno I ogy
P-0 Rf)x 500 - MS 50-240
Beaverton, OH MU
Pluic: (503) 627 6171
FAX-. (503) 627-5502



CRTAND COMPONENT ELECTRONBEAM DE117CES

When Your Require-
ments Push You to the
State-of-the-Art and
Beyond, Tektronix
Stands Ready to Help
You - with CRTs and
Electron Beam Devices
to Meet Your Challenge .

MIL SPEC ELECTRON BEAM

	

SIMULATOR APPLICATIONS

DEVICES

	

High value simulator CRTs are based on mil-spec
designs but are deerated for I um

I
nance . I

I
newi dth, and

AVIONIC TAUT SHADOW MASK COLOR

	

environmental conditions . Common-pafts design arid
concurrent production with full military versions result in

CRTs

	

simulatof CRTs with superior performance an(] enhanced
value for your display dollar .

MILITARY APPLICATIONS

	

* Stroke and/or Raster Deflection
T41ionix' pareirilpd taijt ~Ihadow niask color CRTs are

	

& Integrated Shield Assembly
unsurpassed for cl~splaying oigh quality images in a full

	

a Flying Leads
sui i I ight eilvi roriffl~iit . Desi g iied to su pport both stroke

	

9 AR, Contrast Enhancement, and NVG Filter Options
and raster deflection, avionic CRTs are provided with

	

- 5" x 5" and 6" x 6" Square Displays
yake . ileck magiletics : shield, arid tlying leads . Your
specific design requirements will be quotcd on request .

	

Applications
m I I ig ht Si mu lator

	

I rai ning
*Cockpit Dcsi qn and Testi nq
sMulti-Purpose Displays

17;pp -d q;' ;p'

	

-1-

	

p;-;P t-PT

	

'I'h,

	

1,R ;g

	

OWn Uqt1jn~ght
visiDn rDmPatible r(mtrast enhancementfilter.

	

AHot resolution color display permits ve~y
high info"nation densi~y . 7he )nap above is

* High Brightness

	

displayed on a 6 x6 la zi I musk CRT.
* I I igh Resol ution

ORDERING INFORMATION

	

a ~tatic or Dynamic Convergence
a Ruggedized

Marketing Dept .

	

& N i ght Vision G rigg le Compatilhi I ity OptionAvionir. Dmplayc~ & MOSper,'
Comportents

	

9 Anti-Reflection Contrast Enhancement Filter Options
Tektrunix lilu .

	

- 5" x b' and 6" x 6" SqUale Dj4)laYS
P,O. Box 500 M-5. 48-121
Beaverlon . OR 97077

	

Applications
Phone~ (5(13) 627-6898

	

& M i I itary and Commercial Ai rGiaft
or I-800-TE K-WIDF
Fax : (50) 627-2~?U

	

9 Fixed Wing arid Helicopter Installations
Telox . 62905449

	

s Moving Map Displays
- MullifuncliLm Displays
* Ground based Displays



COMMERCIAL CRTs
With a modern high volume manufacturing faci I ity and

decades of display design and mailufacluring experience,
Tektronix offers a full spectrum of Commercial and
custom GR f s to satisfy yout demaild .

Our ceramic envelope technology frees you from the
restraints of costly and time-consuming glass envelope
tooling on new desiqns .

SIGNAL ACQUISITION CRTS
Tektronix abi I ity to produce a wide range of Test and

Measurement CHIs is unsurpassed . All feature. high
quality : reliability, and performance

	

with low power
requirements .
" Displays to 7" diagonal
" Oscilloscope CRTs to 100 Mllz
" High Deflection Sensitivity
" E-beam Digitizers

Appliusitions
" mini-scoloDs
" Monitors
" Scan Convcrters

DATA DISPLAY CRTs
High beam cuf rent and high resolution electron guns

al I ow 2048 x 2048 resolution for denriand ing d isp lay
applications .
" Monochrome CRTs to 23" viewable d agonal
" Brightness to 400 fl
" High Bandwidth Z-axis, Low Capacitance Giid

Structures

Applications
" High Resolution Monitors
" Medical Imaging
" 3D Stpieo

LINE SCAN HARDCOPY CRTs
The line scan fiber optic, CRT is the high intensity, high

feso lution choice for exposing a wide vair ety of
U101106101HP alld fUll color media .
" Magnetic Deflection With Electrostatic Focus
" Resolution lo 300 Dpi
" Continuous Tone Gray Scale

Color Veision Willi 3 Phosphor Stripes
" Compact Ceramic Envelope Construction

Applications
" Printers
" Medical Image Recorders
" Data And Wel I Loggers

CUSTOM ELECTRON BEAM PRODUCT
DESIGN
ENOon bRarn data (Ii splays and s ig na I acqu isition

displays designed and developed for your specific
application .
" Technology Development Contracts
" Prototype Falhiicatiori

".11'L -1

	

_-11 V L-1

	

X~wk_/1 V-1 I

	

~_li 'V A_~l V -Z

	

'L LI

	

"A-W.L LA TA J_1A--d r A %~A_j ~_j

Tektronix CRTs and solutions are desikned to fs t your needs.

Compacl Fiber Oplic Line Scan CRT

Tektronix has the Fast
Turnaround, Cost Effec-
tive Solution for CRTs
with Special Require-
ments or Shapes

VarkeliriU Dept .
Commercial & Custom CRTs
Teklmnix Inc .
P.O . Box 500 M-S. 48-121
Bi-.avertnn, OR 97077
Phone (503) 62~-6888
or 1 -800- 1LKWUL
Fax- (503) 627-2670
Telax : 62905448

477
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MULTILAYER
CERAMIC
PACKAGES

CERAMIC and
POWDERED METAL
PRODUCTS

SPUTTERING
TARGETS

MILC BENEFITS
o High Reliability
- High Interconnect Density
vExcellentPower Handling
Capability

vHigh IAO Pin Count
# Excellent Thermal Isolation
-Low-Fire Material

CERAMIC AND POWDERED
BENEFITS

" Near-Net Shape Products
" Standard and Non-Slandard
Shapes

" Low Tooling Cost
" Cold Isustatic Pressing,
Compaction Pressing,
Extrusion

SPUTTERING TARGET
BENEFITS

Uniformity
Reproducibility
High Density
LG-1. D-;h,

ORDERING INFORMATION
Ceramics Division : 6 wide range of
prcduQt~ and servi"s enable$ us 10 01fei
Ike right ~WIUUOH to Meet yGur noeds .
For further information on any of the
above products or services, call or write
to d

	

uss yau r pa rfic. u la r app I i cati on .
Tektronix Ceramics Division
P.O . Box No . M.S . 13-835
Seavertuo. Oregon 97007
Phone : (503) 627-3993
Fax : (503) 627-5688

I or over 30 years, Tektronix has produced high per-

	

Hecently, we have also developed multi layer ceramic
formance neai-net shape, Geiainu CRT funneis and

	

packages for a variety of applications, [icluding packag-
ceramic/powdered metal components for use in our test

	

ing of our own custom integrated circu its . We now
and measurement equiprient- In addition, lor nearly a

	

provide this ppabilily and expertise to customers outside
decade, we have manufacturcd custom sputtering taigels

	

of Tektronix In a wide range of products and services .
ieqnired [of production of precision thin-tilms .

MULTILAYER CERAMIC PACKAGES
Multi layer Ceramic (MILG) devices offer an alternative

Packaging lliethod
fo r th in - and th ick
film hybrids,
leaded plastic
packages . etched
circult. boards and
offier packaging
methods . MLC
otte rs of I sill nct ad -
vantaqes including
high reliabilit-y
high inteconnect

CERAMIC AND POWDERED METAL

	

A worid-class cold isostatic pressing facility enables
us to produce a vaf ety of neaf-inel shape. Products, SUCh
as the famous Tektronix ceramic forstefite tunnels for
CRT .9- Cornputer-aided desIgn and state- ot-t he-a rl
processes provide us with an edge to qu!CKIY Qeslgn and
produce slanda i d and non-standard shapes i n vari ous
volumes, without high tooling costs .

Ceiamics Division also produces ceramw aild
powdered metal component pal-ts using a variety of
manufacturing processes, including compaction (dry)
prcssi ng and extrusion . We prototype and manufacture
ceramic components such as ceramic I ids . substrates and
insulators, using forsterite and aluminum oxide . Our
powdered metal products include cams, relays, heat
s i n <s, a n d a la tge. v a r i ety of cri. ist n ni corn p o ne nts,
Materials include stainless steel, nickel silver, iron,
Wppef ILMOSIell, titanium lungsten and nickel chrorne-

density, excellent power handl i ng capabi lily, hig b 1/0 pin
counts . excel leflt thermal isolation and good control of
transmission: line parameters . A new low-fire pioms
utilizing noble metal conductors offers significant
package cost savings . The p=ess uses ouir patented low
dielectric constant material . An added benefit is lower
resislanr.e, Priahling better edec[riual performance .
Multilayeir ceramic packages can be produced with the
following spedfif,.afions~
a Dielectric constant of 5,8 at I MHz using new I ow-

fire, material ; 9 .6 at 1 MHz using high-fire process .
4-mil I ine and 3-mi I space layouts
5-mil vias
Single and multiple chip carriers
Leaded, leadless, pin-grid and pad-grid array packages

Ceramics Division has developed uniform, reproduc-
ible sputtering targets that provide densities over 90%
and JUrily Lip 10 99-q99%- We can provider round targets
in sizes up to 8 inch dia . x 0 .25 inches, and one-piece
relangulai tar gets u p to 5 x 15 x fl .25 inches .

	

Matefials
Include titanium tungsten (TiW), inlium-tin-oxide (ITO),
doped and undoped nickel chi opie (NiC r), al Limi nUrn
oxide (Al 2 0,), 1ead zi rconate titanate (PiT) and su per-
conductor (YBa Cu,O,_,) . Other Si7eS and materials are
available upon request . We will also bond targets to
user-supplied or Tektronix supplied backing plates .



FLEXIBLE CIRCUITS
Flexible C

I
rcu its made an polyim ide or f luoropulymer

dielectric base nWei ial meel critical analog and digital
electrical performance in high speed test, emulator and
logic analyzer probing situations, or when dense 3D
packaging is required for small light weight or portable
electronic equipmeill . A replacement for a complex wire
harness when assembly speed and reliability are required .
1-luoropolyruer uia[eiials also satisfy high temperature
requirements in harsh environments . UL recognized
products available .

Teflon Board

	

CIRCUIT BOARDS
PTFE and Composite Material Circuit Boards for high

HYBRID TO CIRCUIT BOARD

	

frequency circuits with glass or ueiainic filled flLILAO-

ELASTOMER CONNECTOR

	

polymer, polysulfone or polyetheirimide base materials .
Hybrid to ~iircuit Board Elastomer Connector Is used

	

The fluoropolymer material Gan be selected within the
[or analog or digital applications where a reliable and/or

	

pernnittp.d range. of 2 .2 to 10 .6 for low-loss applications at
easily assemblable connector is needed . The patented

	

gigahertz-plus trequencies in communications and data
HypcorlT",' conriedui is unique. for second level

	

tia[ismission applic2lions .
interconnections . The gold-on-gold pressure contact is
virtually trarispaient al. liequencies > 0 .5 GH7 .

Plating

PHOTOCHEMICAL MACHINED PARTS
Photochemical Machined Parts provide a cost effective

alter native to die blanking for tig ht tolerance, low volume
applications . ~irnple, low rosr pholotooling means qijick
turn time for prototype and easy tooling modification for
redesign . Burr [fee parts can he. produced on most white.
and yellow metals like stainless steel, beryllium copper,
brass and copper

INTERCONNECTS AND ELECTROPLATING

Flex Circuit

PTFE AND COMPOSITE MATERIAL

Hypron

PLATED PARTS
Plated Parts using electronic-grade ~lectrolplatinq

capabi I ities to provide corrosion resistance . conductivity,
solderability, wear resistance, wire bonding, appearance
or shle Id

I
ng on metal and plastic substrates -	UL

recognized process for platinq on plastics for EMI
shielding . Finishing by electroplating is used where
surfac~. ieqijirennents differ hom siihstrale material
properties . Finishes provided Include :

Soft and hard gold
Copper4in -zinc alloy
Biiglit aild matte silver
Black chrome
Bright chrome
Tin
Liectroless copper and nickel
Zinc
Nickel
Electroless palladium

Applied Chemical
Components
Supplier of Custom
State-of-the-Art
Electronic Interconnect
Components and
Electronic-Grade
Plating. Engineering
design, prototype
and production
manufacturing for:
" Flexible Circuits
" PTFE and Composite
Material Circuit Boards

" Hybrid to Circuit Board
Elastomer Connectors

" Plated Pads
" Photochemical
Machined Parts

CONTACT INFORMATION

Applied Chemical Components
Customer services . M. G~ H-330
PhDw-. : (50n) 627-2000
Fax : (503) 62/-2310
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INTEGRATED CIRCUITS OPERATION

11010

	

1

Integrated Circuits
Operation

Superior Micro-
Lithography Capabilities
and Leading Edge
Charge Coupled Device
Imagers .
" Design Layout and
Pholumask Tooling
Capability

" Sub Micron Critical Feature
Sizes

" WaferScale Integration
Scientific Imagers in a Large
Area Format

" High Frame Rate Imagers for
Fast Read Out

" Custom and Semi-Custom
CCD Prototype Setvices

CONTACT INFORMATION
I ILeg rated 0 i r C u il~

	

0 p E~ ra ti ufi
P .O . Box 500 . Mail Sla . 59-420
Beaverton . OR 97077
Phone: (503)-627-2149
FAX~ (503)-07-5560

CHARGE COUPLED DEVICES
CCD's are MOS i nteqrated ci rcu its that are essentia I ly

sampled data, analog delay I ines that can be used in a
variety of diverse aipplications~ optirnized either for high
speed of wide dynamic range, imaging or non imaging .
High speed signal processingapplicationsare -
" Transversal Filters
" Tapped Aiialog Delay Lings
" High Speed Samplers
" Memory Buffers

Ultra sensitive i Magi ng detectors for.
Spectioscupic linaging

Medical Imaging
Astronomical Irriagin

High Definition TV Imaging
ICO offers two fami I ies of large area array imagers . Our

scientific imaqer family offers low noise, wide dynamic
-~' -1

-
.
7
-

range . high QL (quantum efficiency) . and high sensitivity .
Th is fA rn i I

	

cons i Q t-z ri f th a TK1, 1 X

	

TK1 1124A

	

~,nd

TK204813,
Our high frame rate, imager family offefs smaller area

arrays that run from 100 to 5000 frames per second
I I I 10 9 H I ate. ; Wh i le Inaintai 11 i rig comparatively low noise

and wide dynamic range, This family consists of TKO64A,
MASK DESIGN AND FABRICATION

	

wi Ilh seiial ou1put and TK06413 . with 64 parallel outputs .
All imagers are available in front illuminated and back

i I I uiTli iialed versions, with backside erillaricenient for
higher GE through the visible spectrum and extending
into the near UV .

MASK DESIGN

Working from menu-based design layout technology
and gf id based layouts, we provide layout support for :

" OuickChi p 1 11 and Gate. Af ray Designs
" Full Custom Designs
" Analog and Digital ASIC

" Thick and Th i R Fi Im Hybrid C ircuits
MLCs

" SAW's and Optical VVaveguides

" Mesh and Ulhernically Milled Parts
" ELC's

and
Gratimiles

" Non Standard Layout Requirements
iCO siipports a variety of des ig n for niats,

including :
" Cali na GIDS11, ~TR FAM

" GCA DW ManR, 3000 o r 360OF
GIF
r) ; V ;U 11

	

L,

	

A development board (TKlDEV) is also available .
Gerber

	

which wi I I operate imagers up to 2072 x 2072 pixel array
ECAD

	

size. TKI DEV provides the necessary electronics to begin

MASK FABRICATION

	

iIT12g i rig i uirned iate ly : with only the add ition of pnwer

Our facility includes both Optical GGA DW Mann and

	

supplies and an XYZ monitor . IGO also offers prototype

MFR Fq I I I Perki i i-Fliner Fleoron Bearn Technol rig es .

	

services using our 2, 3, or 4 pflase processes and your

ICO Microlithography is a full service facility ; capable of

	

cuslorn design .

suppling a wide vaiie(y of photoinask tooling Such as :
* 1 X . 5X . I OX Reticles

	

SELECTION GUIDE
-1X Perkin-EliTief Projection Masks

	

Type

	

Array Size
1 X Mastc rs an d C o Ptact P ri (its
Our manufactu ri

rig
capab i I ity provides critical fealu ies

	

High Frame Kate Imager

size to less than 0 .5 micron, ±0 .05 micron tolerances. To

	

TKO64A

	

6.1 X 64
IK064B

	

64 x 128
insure high quaflty products . we have the latest in quality
control verif cation tool s and an SPC proq ram i n place .

	

aciellmic imapem
TK512C

	

512 x 512
TK1024A

	

1024)( 1024
TK2043B

	

2048 x2048



BIPOLAR ANALOG ICs
Our

I
nlegralpcil circuits can provide Important

technological and market advantages for your state-of-
the-aft products . Foundry services to( analog application
specific designs are available . In addition, a number of
specialty ;o[ripunerts for high performance applications
are being offered . Two design methods are used to design
custom analog Gs : QuickCus[orn111 and full rustom-

QUICKICUSTOM"m
A serrii-cuslofn design approach, OuickCustomlm

helps reduce your development time and cost . It coniists
of a wies of Qui(;kDiip1m design formals (r.ores) and
easy to understand, time saving design tools for design
simulation . layout, and layout veiificatiorl .

QuickCh ip5l m begi n with a prefabricated chip that

consists of the basic "core" array of transistors,
capacitors, and registers configured for interconnection .
The engineer simply determines the custom single or
dual layer metal interconnections for those circuit
elements required . In addition to implanted resistors,
IaSef tFIVInnable Nichrome resistors for precise analog
applications are available on all core families .

Once final designs are determined and approved
finished wafers can be delivered (typically) within t6e
weeks or less .

SELECTION GUIDE

QuickChipT." 2 Fami
ly(6 .5 GHz, Analog Cells)

2S 2 TL__
NPNs

	

150 214 524
PNPs

	

82 110 240
Resistors (Implant)

	

602

	

946

	

2054
Capacitors

	

24 20 72
Bond Pads

	

24

	

36

	

70
QuickChipTll 4 Famil

(6 .5 GHz, Diuital/Analon &its)
Equiv. Gates

	

300
NPNs

	

294
PNP

	

174
Resistors (Implaini)

	

1290
Capacitors

	

16
Bond Pads

	

30
QuickChip 6 Family

(8 .5 GHz, Analog Cells, U Density, J-FETs)
6-10 6-40 6 . 120

NPNs

	

74 224 600
PNPs

	

25 100 300
JFETs

	

12 48 144
Schottky Diodes

	

44

	

104

	

240
Resistors (ImpLant)

	

340

	

1360

	

4080

capacitors

	

4 16 48

Bond Pads

	

is

	

32

	

54
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This "designer-friendly"approach was developed by
Tektronix engineers who have many years of analog
expertise In IC design . ICO design engineers and
product engineers are ready to provide you with as much
assistance, as you requ ire .

The 'tools" include a complete quide to enabling the
first time user to complete a design with mininnal one-to-
one coaching . We provide you with a library of macro cell
(QuickChipT',1 4), and SPICE models fur the "core' IC,
that will predict the performance of your design and
ensure that your QuickGustoniTm circuit works the first
time .

We also include a gr[d-based layout system that
sper,

I
f

I
es wh eire th e c u stom

I
nterco n nects can be ro u led,

and QuiclKicTM a graphic layout editor that makes it easy
for even the first tirne designer to digiti78 the layout

FULL CUSTOM
If higher performance or optiml7alion for lower cost

perchip are your requirements, IGO also offers a total
CUStOIN design appoach . One of our experienced
applications engineers will be assigned to work with you
throughout the entire project . Tektr0flix developed CAD/
CAE software will be used to assist you through circuit
analysis, simulation . and layout . greatly improving your
co nti d e n ce i n meet

I
nq desi Q n spec it

I
cati ons. the f

I
rst ti me .

Typical delivery of finished waters is less than eight
weeks f rom approval of design layout
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I ~"'s QuickChipl"0 semi-custom a"ay is one
ufthree membeys ofa newfamily ofhig&qprrd

nalog IC arrays . Measuring 83.5 x 83,5 mils,
the array is idealfor A SIC desgknen req uiring
high-speed circuits (F, approximately 8.5-GHz) .
The array ronta insJour symmetrica I macro-tiles,

each canta ining a variety ofcircu il componen is -
including transistors, Schottky diodes, and

P-channel JFETs - tha t can be easily intercun-
nectedfor a wide range ofcirru it applica tions,
Thir~y-lwo bonding pads are providedfar external
lead connections-

1 1CO

Tektronix Integrated

Circuits Operation is

Now Marketing its

Formidable IC Design

and Fabrication Capa-

bilities to Those Who

Have High Performance

IC Requirements but

Limited Resources .

BIPOLAR FOUNDRY SERVICES

" OulckCustomlm lCs
" Full Custom ics

" Specialty Components

" Design Services
* Slate-ol-the-Ad Design Tools
* 6.5 GHz and 8.5 GHzAnalog
Processes

* Proven High Reliability

* Processes Featuring Gold
Metalization

Integrated Circuits Operation
P-0 . Box 500, Mail Sta- 59-420
Beaverton, OR 97077
Phone~ (603) 3V-2149
FAX . (503) 627 5560
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METAL COMPONENTS, COATINGS, ASSEMBLIES

A 11 parts are not
created equal. They

vary. Ever so slightly, but
they do vary. Consider
the Bell Curve. The
closer each part is to
perfect, the steeper the
curve, the higher the
peak . Our customers
want the curve squeezed
tighter, pushed higher .
That's how it was when
we were part of Tektronix.
And that s how it is now
that we are ComTek.

482

TAKING COMPONENT
TECHNOLOGY
TO THE LIMITS

Time-to-market . Just-in-time- Jurn-around time .
Compressi ng Ii me wh

I
le mai ntai ning product

I
nlegrity is

the goal A a team effort we bring to each project.
Our design and manufacturing engineers will share

their years of experience and knowledge to "value
engineer" your design for maximum nianufac[urability .
This is not an added service . We do it for every product,
at no additional cost-

Our CAD department will take your product geometry
any way we can get it . Transmit your computer geometry
via modem, send a disk or tape, or forward blueprints
and we'll encode thenri for you- Once your design is on
our computers, we can swap your model back and forth
Until, together, we've adieved the most manufacturable
product . As you know, the. earlier design wmilkles. are
iiuried out . the more costs are reduced later on .

When you've approved a refined Ifludel we'll separate
it, untold it, flatten it, pattern your product and prototype
it on screen- Our CADICAM databases know our
materials through and through : and our modeling
software knows our pUnCheS, presses and ruilling
machines inside and out . So if you need a hands-on
prototype, we can often prepare a quick NC tape, disk, or
even download the computer data directly to 014 DNC
presses or machining centers to fab a quick sample-

Sheet Metal Fabrication :
Pressing For Perfection

Our CNC turret presses bring 45 tons [a bear on short
runs . They can also generate precise engineering
samples before you invest In hard looling . For high
volume, close tolerance work, our 45- to 300 ton punch
presses will maintain acciiiacies down to 0 .001 '_

Hard tools are the heart of your volume sheet metal
components . We design them- We build them . We
ITlaifltaifl them- We protect them. We guarantee them-
We fix them if they wear-

Precision Machining -.
Zero Defects, Wide Variety

Our people and machines are organized Into
manufacturing

	

Expect to find a cell already
equipped, staffed and practiced at machining the product
you need- Within the appropriate cells, you'll find
precision saws which can cut most pieces lu within
0005' . State-ol-the-art CNC machines can hold
tolerances of 00002'

	

Three-axis CNC milling centers
control d

I
niensions down to 0 .001 " . Computerized

coo rd
I
nate Frieasu ir em e n I mach

I
nes can c o ri f

I
r m that

pieci s
I
o n to acc u rac ies of 0 . 000 1 " 1

Custom Completion :
Coated, Assembled, Delivered

Fiurn etchi rig to painting, you can have the optimum
surfaces on your components, metal or plastic, inside or
out- Electrostatic spray and powder coating, clean-room
han d -s p ray, and a wi d e var

I
ety of text u red I

I
ri ish es ai e at I

available . Our Coating Analysis Lab measures color,
gloss, thickness . texture arid other important parameters
- sc ientifi ca I ly .

Ordering complete assemblies transfers the overai I
burden to CornTck, to deliver entire assemblies which are
Defecl-Free .

Receive them Just-in-time, every lime . Getting
assemblies or parts to your loading dock or to a specific
point on your assembly line is a proven ComTek service .

Reaching The Peak :
Our Past, Present And Future

When Tektronix needed top-of the line chassis and
pfecis

I
o n mach

I
ned parts th ey cou I d n't tiPd anywhe re

e I se, th ey created u s .

	

That's r 1 g h I, th c c u sto me r d es iq ned
tha s u pp I ier!

	

Wewere bu
I
It to s erve .

No longer restricted to Tek, CornTek component
technologies are now available to a much broader array
of customers . It you believe your product wotild benefit
trom the tabrication, tinishing, assembly and delivery that
ConnTek customers have come to depend on, call us .
We'll help you push your components to the peak .

COMI'M
ComTek Manufacturing of Oregon, Inc .

13630 Southwest Terman Road
Post Off ice Box 4200

Beaverton, Oregan 97076-4200
Phones : 503-526-6500

800-582-4444



ANTHROARN!"t PC

	

ANTHROARW GT
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HOLDS UP TO 60 LBS .

	

HOLDS UP TO 200 LBS.
AnthioArrn"' PC - -st r ong, adi u sta In I e, we I I- d es i g no J .

	

AnthroArm"I GT . . . space saving, heavy duty, solid
Put your monitor exactly where you want it. Have room to

	

Designed to hold 200 lbs, Now you can easily move
spread out and be Comfortable-

	

your heavy equipment around .
The AntlhroArm 8~ PC easily holds your monitor weight

	

Float Y0LJf hardware above your work surface and have
up to 60 lbs ." Select either the 13" x 13" plafform or the

	

plenty of room to spread out underneath . Swivel both the
17" x 17" platform for bigger rrionitors- Both platforms

	

platform arid the arm 3600 to move. yotir equipment to the
have a non-skid, cushioned skin . They hold your monitor

	

right spot . Pul I it toward you . Push it away,
vaight and steady.

	

Choose between thtee different models, depending on
The AnthroArm"I PC moves with your comfort in mind-

	

the reach you want (how much depth you have on youf
Ra i se yo u r sc reen 7 3/4' lo 12 " a b ove you r des k with t he

	

work surface) and huw much maneuverability you want
easy-to-tum cran k . T i It yo u r mon i tor 110 1 by app ly i ng

	

the GT Arm to havL Choose betweer, the 12" Arm,
pressure to the plairform . Swivel both the platform and

	

18" Arm or a Compound Arm .
arms 360 0 so your screen is at the best viewing arigle .

	

You can also decide an either
Extend your PC Arm 15 112" to bring it near you, or

	

a 13" x 13' or 17" x 17'
retract i t to move it o ut of th e way .

	

Let th e PC Arm Jo

	

platform .
your lifti fig for YOU .

	

The AnthfoArm" GT is
Choose between three different mounts . The Edge

	

also available for OEM
Clamp grips urito any edge from V to 2" thick~ The Desk

	

applications . The arms,
Ciamp is designed for desks with no over hang . And the

	

mounting plates and platform
Cart Mount puts the PC Arm into the leg of any

	

can be ordered separately or
AnthroCan (see next page) .

	

in different combinations for
I he Keyboard Holder is the option to hold your

	

specific use.
keyboard up off your work surface . The holder attaches

	

Instal I the GT Arm by
under the platform in a fixed position .

	

dril I inq through the work
AnthroArm"1 13C . Ouality armature for monitors . Look

	

surface and mount using the
for our name-

	

six supplied bolls .
For more weight rapac ity, see the AnthroA"n 11 GT

	

AnthroArm" GT : the Arm
strong enough to hold your
heaviesl: equipment . Look for

CHARACTERISTICS

	

Our
OHIT)8 .

	

AnthroArml' GT
" Arms made of 16 gauge stee I an d cast atum i nuni .

" Hand crank and knobs made of fiberglass reinforced
polycarbonale plastic .
The platforms are made of laminated high density
fiberboard with molded (ion-skid pulyurethane
foam skin .

-s Arm has durable baked on liquid platinum gray finish .

AnthroArm"' I'C

CHARACTERISTICS
A r rn . base p late and mou n1i ing p I ate a re th i c k-wal I GT
Arm aviation grace cast aluminum . hardened to T6 .
T he pa rts have a sma ke tan t i n i sh .
The pivots are lined with 1 ' 1 D bronze bushings .
The platforms are made of laminated high density
fiberboard with molded non-skid polyurethane foam
skin .
Two stacking lugs (3/4" each) are included for height
adjustment .

An1hroArW- PC

BENEFITS
" Holds vp to 60 lbs.
" Easily Adjusts Up and Dawn
" Safely Tilts and Swivels
" Easy to AHach
" Made in the U.S .A .

AnthroArm ,",- GT

BENEFITS
* Holds up to 200 lbs.
* Rotates 360 1
* 5 Year Warranly
* Made in the U.S.A.

ORDERING INFORMATION

FOR A F R EE CATALOG, CALL 0UR
TOLL FREE NUMBER-. 800-325-3541
Aflthrul Go .
Technology FurnftuW
32 21 NW Yao n St .
Potand, OR WIC
Phone~ bO3-241-/113
Fax#- 503-241-1619
Ant h roArm I and Tech n ology F u rn W re ,
a re reg istered trad ema rks of Anthro .

/6
ANTWO'"
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AnthroCart"
APPLICATIONS

Technology Furniture for Use
with any Type ofHardware,
from Scopes to Personal
Computers to Graphic
Terminals.

BENEFITS
* 5 Year Unconditional
Warranty

* Rugged Constmellon, Holds
up to 150 ihs .
*Made in U.S.A.
" Over20 Options to Customize
Your Workstation

" Mobile
" Space Saving

ORDERING INFORMATION
FOR A FREE CATALOG, CALL OUR
TOLL FREE NUMBER : 800-325-3841
Aothr0 Cu
Technology FurnituW
3221 NW Yeon St.
Portland, OR 97210
P~one~ 503-241-7113
Fax I -	503-241-1619
AnthroCart, and Technology Furnftura~
are registered trademarks (if Anthro .

A
ANTFRO'
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ANTHROCART'
Three word-, conswilly come up whenever anyone

talks about what they like about the AnlhfaCafr~~ mobile,
compact and incredibly strong . No one seems to have
enough space . A lot of people. need to move their
equipmeni around- I hat's why the AnthroCarr was

PC ComPact Cart (Bone Color) shown with
Extension Shelfffit, PaPer Feed and Catch,
Dorument Holder, Slide Out SheV Wire Base
Shelfand Bookends .

originally designed within Tektronix, ltwaSSUChagreat
idea that In 1984, Tektronix spun Anthrri out to rneet your
Techno I ogy Fu ni

I
tu Fa needs -

You're familiar with building blocks- First you start
with nne, then you add more . You can rearrange them
and shape them until you have a design that pleases you
and rneets your needs,

You Gan do the sa rne th
I
ng w ith o u r car Is .

	

You choose
a standard caq to

start
with, You can use it on its own, or

combine it with others- And you can build onto it with
our wide range of options to get the shape you want .
You can decide an height, depth, width and al I kinds of

options to add, And like al I building blocks, you can
always take the AnlhroCarl:~' apart and reconfigure it if
your needs change,

FREE CATALOG
Call us on our tall free number to receive yourfree

catalog- The catalog shows you all of our different size
caft how you can configure thern, what options you can
choose from, and all the product specs you may need .
We'll also include a price list and ordering information-

There are three members of the AnthroCart", family :
the Anthfo Cart" 0 r

I
g i n a 1, the, M

I
d Size and th e Ki ng Size

The AnthroCart'8) Original is 25' wide. You can configure
it in a sit-down or stand-Lip application, add add itional
shelves for extra hardware or storage and fit it into a very
small space-



THE MIDSIZE
The MidSize is 36" wide, a foot wider than the

Of ig i nal .

	

Like aI I AnthfoCarts"11 , it's strong, co i upact a nd
mobile, The AnthroCart ," MidSize is the right size for
in-between spaces .

THE KINGSIZE
The AnthroCa0 KingSize is 48" wide - plenty of

room it you need to spread aut . Wider than the Original
and MidSize, the KingSize is sit I I as mobile and heavy
d uty .

	

Make the Anth roCar1 1~, K i rlg .~ize wo rk to r yo u .
Move you r equ i pmen t arou n d .

	

Stack i t at I o n the
KingSize - it's designed for 11110le roorn .
Now t hat yo u have at I the "b I ocks ", you Gan bu i I d a

wo r kstat i on .

	

0onnect any two Ail tbroCafIs," t rig et h af t o
cfeate a workstat in n to meet any of yo u r space needs.
Plus, you can move it around .

CHARACTERISTICS
" Made in the U.S .A .
" Legs and base tubes are 16 gauge . seam-welded, cold

r ol I ed steel w i th a baked -a n powde r coated f1 n 1 s h .
"

	

The sheIves are 1 " th i c~, 45 1 b . dens ity part i cle board
with vinyl I-molding edges-

" Al I plastic pieces are g lass ti I led injection molded .
" The castors are soft rubber .
"

	

The tops are h i g It pressu re I a rn i riate .
" Pf od ucts a re sh i pped knorked down .

ANIHHU'l hGHJN0LU(_TY P UNIVI I UNP,

PC, MidSize Carl shown
with Document Holder,
Drawer, Cable Alley, Side
Rack and Scooter.

Decide which. ra)ls ivill work best in your work spare. . An AnthroCare KingSize
is shuwn con nu~ - ted with an AnthroCaW- MidS i2e.

GTKingSize
AnthroCart~

shown

with Extension
ShelfKit and Side
Rack.

ORDERING INFORMATION

FOR A FREE CATALOG, CALL OUR
TULL FREE NUMBER -. 800-325-3641
Anthro , Co
Tech noiogy ru r n itufe 1
3221 NW Yean St-
Poffland . OR 97210
Phone:

	

503-24
1-
7113

Fax#-

	

503-241-16
1
9

AnthroCart, and Technology Furniture,
are rogisteTed trademarks 0 Anthro .

/6
ANT~.ROT~
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ANTHRO"" TECHNOLOGYFURNITURF,

An1hroBench"
" Space Saving Arm
" Generous Cord ManagemlynJ
a Spacious 60" x 36"Surface
*Adjusts in Height from
25 to 30 inches

ORDERING INFORMATION
FOR A FREE CATALOG, CALL OUR
To ILL FR EE IN UMBFW 800-325-3841
ArlthrO Go .
Technology Furniture,
3221 NW Yeon St-
PDnIand, OR 97210
Phone~ 503-241-7113
FaxV 503-241-1619
Anth ru Bench* and Technology
Fu rn iture are rag i 916red lradernark~ of
Anthro .

AnthroRencWl with 12'Arm

486

ANTHROBENCH 2

The A nth ro B encht i s I he heavy-d u ty wo i k1banch that
stands up to your figorous daily routine . The
Anth ro Ben c h ~~' i s stro ng eno u gh to ho I d 600 1 bs _ . with a
12- 1 n ch arrn Ill at eas I ly I

I
fts and moves ya u r g rap h ic

te rm
I
na I over you r wo(k si i rfa ce .

You can mount the Arm at either end of the
AnthroBerchE, depefldIng on your application . You can
add additional arms if you have more than one terminal-
Sw 1 ve I the arm 360 deg rees -	Putyour le r rn 1 na I exact] y
where you want it .

Running the length of thesurface is a cord manage-
ment track will) a generous capacity for cables, cords, and
power strips . You can run Y01Jr cards in anywhere along
I he I rack . an d keep th e rn out of you r way i n th a 2' . 5"
w, x 3' .75' d . channel .

The Anthrobench ,̀ ~, adjusts In height from 25 to 30
inches . Use the manual telescopic action in the legs to
I i it a r I ower the salace to youf d es i red he i g ht .

The Ant h roBeric h 11: make you r space f
I
t you r work

style

CHARACTERISTICS
" Made in U .S .A.
" Base and track are smoke Ian color . Wace is

platinum gray .
" The cross bearns, supports . and base are aluminum

extrusioa arid steel with durable baked-on finish-
" The legs are 3 x 6 inch aluminum Wrusion with
powde r coated f i n

I
s h .

" The connecting joints are cmt aluminum .
" The work surface is honeycomb structure covered with

h i gh p ressu re lam i n ate w
I
th ro I led ed gcs .

" The ArithroArm is cast aluminum mounted on steel
post .

" The Anth roArm's 17 x 17 1 nch p latfarm is made of
laminated h[gh-density fiberboard with molded non-
skid polyunathane loann skin .

" Patents pending .

AN
ANTi-RO`

The perfect CADICAM workstation : Anthrabrnrhl"
with Arm, Task light, HarterAnthro Chair and
Printer Stand.



providing a tailored solution for individual customer111JERAL TERMS OF -~ALE requirements-
CREDIT AND PAYMEN I I tHfflb

GENERAL 1ERMS OFSALE
'
LhANIVUT

AND RENTAL PROi~kATO

Tekt ro n i x, I n c . offe rs many d iffe rent terms of sa I a i ri

	

TEST AND MEASUREMENT GROUP
order to meet varied purchasing objectives and to assist

	

Purchases of Takt r o n i x T&M (Test a n d Measu rement)
in financial planning . Credit accommodations must be

	

equipment may be financed through a lease with Citicorp
arranged with Telk's credit department .

	

Orders and

	

Nofth America .

	

3oth cap i tal a [ i J o perat i n g I eases are
req u ests to r cred it accornmodat i a n s s h ou Id be p I aced

	

available with standard terms of one to five years- Owner-
with your local Tek sales office,

	

ship of the product at the end of the lease is an option .
If, in the judgment of Tektronix, the financial condition

	

Arrangements for leases may be made through your
o r pay merit rec o rd of the Buyer at any t i me does i i ot

	

local Tektronix field office .

	

For additional assistarick or
justify shipment of order an the payment terms

	

for turther intormation regarding the program, please
requestarl, Tektronix may refuse to ship unless it Faceiv8s

	

contact the National Marketing Center at 1 (800)
payment in advance . or at its option, payment upon

	

426-2200 . Customized leases to satisfy particular
delivery of equipmeriL Businesses established for six

	

customer requirements may be arranged-
months or less may not meet rnini murn requirements for
extended and/or installment terms of sales .

The following terms may be arranged with aTektronix

	

RENTAL PROGRAM
Sales office .-

	

There's no need to look around if you need to rent the

Not 30 Days Standard Terms

	

best from Tektronix . Authorized Tektronix rental

Standard terms of sales are ne[ 30 days following the

	

companies can assure you a wide selection of well-

date of invoice . There are no discounts for early

	

maintained instruments and flexible rental terms- You

payment .

	

can have confidence you are gettiiig the best of Tektronix,
iii the best Gonclition, supported by all the right options

69, 90, and 120 days extended terms of sale

	

and accessories for your application, for just the length of
Extended te rms of 60 to 120 d ays. are av3i I ab I a o n In a

	

time you need-
same single payment basis as standard terms . Since the

	

If you need to demo new equipment on a rental basis
cost of extended te rms is n at

I
n c I uded i n cata I og p r i ces, a

	

before you decide to buy or it you nccd any of our
service charge is added to the invoice . The amount of the

	

products the next day, any of our author ized rental
service charge depends upon the number of days the

	

companies cari have the products you need in the
terms are extended . Request [or extended terms must be

	

shortest time possible . That's another advantage of
made at the time of order placement,

	

calling one of Tektronix' au[hof ~ed rental companies,
wh n a re cc mm i qed to maki ng th e newe st Te k i nstru merits

MINIMUM ORDER

	

avai I a b I a to you ri ght fro iii the ou tsel, so yo u wo n't h ave
Th e m i n Imum acceptab I e o rde r

I
s $25,00 .

	

to da I ay bef ore you p ut Tektro n i x' I atest p rod uct to
the test.

SHIPMENT

	

Ren1i ing test a n d meas u re rnent eq u 1 p me nt can be very
AI I p r i ces, q u otati ons, and sh i p me nts are W6

	

conven lent, so keep the alphabetical I Ist of Tektronix
Beaverton . Oregon, unless otherwise. specified .

	

authorized rental companies nearby . When you are ready
Shipment will be made via the most economical method,

	

to rent the best fro m the best, j ust ca 11 ,
and air shipments will be insured at ftill value unless
your order instructs otherwise .

	

Continental Resources, Inc,

	

800-343-4668
Electra Rent Corporation

	

818-787-2100
General Electric Computer Service

	

600-GE-HENIS
LEASING

	

Genstar Rental Electronics, Inc .

	

800-225-2422
VISUAL SYSTEMS GROUP PRODUCTS

	

Lpasarnetric, Inc .

	

800-553-2255
Products are available under three expanded Leasing

	

McGrath RentOorp

	

800-352-2900
programs . Terms vary from 90 days to four years .

	

Telogy, Inc .

	

800-835-6494
Comprehensive Lease - T h i s f u I I se rv i ce I ease

	

US, Instrumental Rentals, Inc .

	

800-824-2873
provides seven features ensuring customer flexibility .
Key teat u res i n cI u d e rua i ri [at ran ce, ptod uct u pg rade, and
pu rch ase c(ed i Is .

Basic lease - Customers can u se t h i s p rog ram to
acq u i fe prod u cts at a u f lowest ma n th ly rates ,

Ownership Lease -This even payment plan ensures.
title Ifansfer at the lease end . No down payment or
ending balloon payment is required .

I n ad d i t I o n to these standard p rog rams, spec i at ized
leasing programs answer customef needs in the areas of
new p r ad oct eva I i tati on, sho rt-te rm re n ta 1, su p p I y i n g
i niter i m prod u ct s to r d a I ayed i [am s, c red i t acct~plai 1ce,
an d oth e rs .

	

Custoa i I eases ca n a I sn be structured,

C
beck the
Specifications .

You will Find
Long Product Life
Designed-in .

" Reliability Standards Second
to None

" Product Specitications to
Meet Your Environment

Contents
Terms of Sale . . . . . . . . . . . . . . . . . . . . . . 487
Leasing --------- ___. . . . . . . . . . . . . . . 487
Rental Program . . . .. . . . . . . . . . . . . . . 487
OEM Components . . . . . . . . . . . . . . ~488
Power Sources . . . . . . . . . . . . . . . . . . . 488
Reconditioned Products . ._489
Custo mar Support/Service
Test and Measurement . . . . . 492
Communications . . . . . . . . - - 492
Visual Systems . . . . . . . . . . . . . . . . 497
Customer Training . . . . . . . . . . . 498
Warranty Statements . . . . . . .499

SaIWService Offices
International . . . . . . . . . . . . . . . . . . . . . 500
Domestic . . . . . . . . . . . . . . . . . . . . . . . . . . 503
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ORDERING INFORMATION

Standard

	

Option At
North American

	

Universal Euro
120 V Plug

	

220 V Plug

OEM COMPONENTS

	

SERVICE AND SUPPORT - WHEN AND
POWER SOURCES

	

SPECIAL INFORMATION FOR OEMs

	

WHERE YOU NEED IT.
Many lektrurn instruments can he fitted

	

Tektronix has service centers throughout the U .S . and
with oue of the power cord/plug options

	

At Tpktronix, we offer many products with terms

	

in many countries around the world . We offer lung term
listed bOow and wi rod for t hP vobq a as

	

conditions, and pricing for 0EMs_ Computer graphics

	

parts. support to protect your Investment .indicated, if specified on the purchase

	

components, siriall screen displays, ceqain cameras, TV

	

If you need applications assistance, we are ready toorder .

	

signal test and measurement instrumentation -we offer

	

help . Our OEM specialists are trained to help solve
Standard

	

North American

	

120V

	

lhese and other products on a special basis to the

	

interface problems, That is solid support wherl you needOption At

	

Universal Euro

	

220 V

	

original equipment manufacturer .

	

it .Option A2

	

United Kingdom

	

240 V
Option A3

	

Australwn

	

240 V

	

CHOOSE THE PERFORMANCE LEVEL TO
Option A4

	

North American

	

240 V

	

YOU AND TEKTRONIX: A QUALITY
09tion A5

	

Switzerland

	

220 V

	

MATCH YOUR SYSTEM

	

PARTNERSHIPIn rmin

	

r-1-1.- --JA

	

f r)CRAy F,

	

I
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Py Inra tho nrkynnh ni~ nf w-L-in
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;

components allows you to select just the optimal

	

F

	

y

	

9 .

	

.

	

V.A :

excel I e nce i n p ro d ucts . s u ppo rt, and serv ice .performance you need for the system you are building.

	

Your local Tektronix representative can help youWhen your systems dernand highest performance,

	

obtain full details on how you can profit from a qualityTektronix will provide the quality products tn meet your

	

partnership with Tektronix .standards .

	

See how ou r 0 EM exp erti se can ad d val ue to you fI n pf
I
ce-se n s i t ive s itu ati ons, the w i de Tekt von i x

	

system .selection usaally allows you to select exactly the per-
formance level you need - no Morer no

less

SPECIAL OEM TERMS AND PRICING HELP

	

POWER SOURCE CONSIDERATIONS
KEEP YOU COMPETITIVE

	

MostTektronix instruments provide wide-range

Ask ynor local TektFonlx representative about the

	

regulated supplies, or quick change fine-voltage

special OEM terms and pricing available to you .

	

seleclors for coriverlient selection on I ine-voltage
operating ranges . Transformer taps in other Instruments
ca n be ch a n g ad to accommodate specif

I
c I ine-vo I tag e

operatinq fanqes of can be factory wired for a specific
range if specified on the purchase order .

Many Tektronix InSlIfUlTlentS are designed to operate
from a power source that will not apply more than 250
Volts AMS betweerl the supply conductors or between
either supply conductor and ground .

T1 ie nowar cord/p I un onti ons may become avai I ab le
on instruments not specified in this catalog . Refer to the
individual product ordering information for those
products off of Ing these options as of publication date .

Except for some double-insulated instruments, most
Tektronix i nshr uments are equipped with either a three
co n d u cta r attached powe r co rd o r a th ree-term in a I
powef-cofd receptacle . The ttiird wire or torminai is
connected directly to the instruments chassis to protect
operating personnel .

Power-cord coding tol lows one of the two f ol lowing
schemes :

cl ierne I

	

-')crierneZ
Line Black

	

Brown
Neutral

	

White

	

Light blue
Ground Green-yellow Green-yellow
(safety
earth)

Option A3

	

Option A4

	

Option A6.
Australian

	

North American

	

Switzerland
240 V Plug

	

240 V Plug

	

220 V Plug



RECONDITIONED PRODUCTS
It bud g et rest r ict i o n s are i n the way of gett i ng the

Tektron ix p ro d uct that YOU wo . j I d I i ke to have - Te ktro n ix
Reconditioned Products, with the same warran~ as a new
product, may be an ideal solution for stretching the tight
budget dollar .

THE ORIGINS
Tekt ron i x R econditi oned P rod ucts are u sual I y f

let
0

derno units, marketing demo units or teaser returns-
P[oducts meet Tektronix standards for quality and per-
formance, both technically and aesthetically . Both current
and out-of-production products may be available for sale,

Reconditioned Products are calibrated and tested to
meel the same high standards as newProducts.

A1t!rUU1VLji i I

	

I_Au"Ut~' I a

Reconditioned Products meet Tek standardsfor
quality andPerformanee.

APPEARANCE
We like our products to look as good as they ruil .

InStrUments
are inspected and cleaned so they visually

are near new . If necessary, we refurbish or replace
cab i n at parts th at d o not meet o ij r th ig h stan dard s ~

PERFORMANCE
Tektronix Reconditioned Products are serviced, calibrated

and tested to meet the sarne high quality standards as new
products . All essential upgrades are installed and all products
are functionally equivalent to new products and meet full
product specifications. All reconditioned products are
provided with standard manuals arid acuessories .

	

Recoxditioned Products look asgood as th ey
run .

REDUCED PRICES
Tektronix Reconditioned Products are sold at reduced

	

AVAILABILITY/DELIVERY
prices - below new product prices . All standard and contract

	

.	Reconditioned Prod ucts are offered on an
d iscou nts n ormal I y app ly .

	

as-ava i I abl e" bas i s - Many products are in stock andare
Yo j r Te ktro n i x Sales eng i n ee r or I ocal Tektron ix 11 eld offi ce

	

immediatelyaVallable.
will be glad to see it there is a Recond itioried Product avail-

	

Visual Systems Group and Logic Analyzer products
able and to provide you with a current price quote,

	

that have multiple configurations available can be
provided to your specific requirements usually within

WARRANTY

	

several days .

VVe are confident in the reconditioning process The
warrantyon current Tektronix RecondifioriffJ PrZuuts is the

same as on now instruments . Extended service options are
also available on most products-

A n Ideal Solution
for Stretching

the Tight Budget Dollar
NewProduct Warranty
Froduct.5 Meel Tekitooix High
Standards for Performance,
Ouality and f?eftability-
Reduced Prices
OulckDelivery
Many Producls afe h? Sto~,k and
afe Immediately A vailatle

Current and Out-of
Production Products May he
Available.

Ch ac <with yo tj r local T6 kt ro n ix r laid
Office to take advanta0e of Tok'&
Reconditioged Product bargains.

Or you may callthe National Marketing Center
Toll free

I
tne!

1-800-426-2200
(Test & Mea~urernent Products)
1-800-TEK-6100
(Visual System's Products)

You r Te ktfonix Sales Eflq i ne or wi I I be
pleased to discuss YOUF instrument
needs .
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TEKTRONIX WORLDWIDE SUPPORT

	

BUSINESS SECTORS
TOTAL-SOLUTIONS FOR YOUR

	

To provide more focus for our customers, Telkironix is
divided into three business sectors~SUCCESS

	

: Test and Measurement Products
When you purchase your Tektronix product . you wi I I

	

Communications Productsfind more in the box than a quality product . You'll find an

	

Visual Systems Productsarray of services that provide total-solution coverage
-

	Each sector is supported by pe(surinel dedicated to itscoverage that begins with the first call to your custnmer

	

product types . This provides applications and serviceservice reproscn ., ativF, Rrid i~ :)11'1 I Lies after the s3le

	

nV

	

arfl- M, th'.. &

	

f;
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Well

	

1 Wries anu trieir

through long-lerm product support

	

Our sales and
service personnel work closely to help you nnalke the best
selections for your applications . Then we help you
rnaximize your investment by ensuring optimum product
performance . All this is accomplished through customer
support programs ranging from training to product
installations and a vaf lety of maintenance plans .

It all begins by contacting a customer service
representat[vo (CSR) located in your nearest Tektronix
field office . See office listing on pages 500 through 503 .
The CSR will qive you information on products arid the
names of sales engineers assigned to serve your product
interests-

product requirements .

CUSTOMER SUPPORT PROGRAMS
Various customer support programs are offefed :

a Semoe Offerings
* Warranty Coverage
a

	

Warraiity_Pfus Se rvi ce P I a n s
*

	

Per- Incident Service
- Maintenance Agreement Programs
6 Customef-Site Installations
* Technical Assistance Service
9 Training and Assistance
e Operational and Applications Workshops

Service. Training Workshops
Module Repair Services
Replacement Parts
Long-Term Product Support



WARRANTY COVERAGE
All Tektronix products are warranted to be free from

defects in materials and workmanship during the
applicable warranty period . See page 499-

BUSINESS SECTOR SERVICE OFFERINGS
Unique service programs are. developed for Test and

Measurement, Oommunications, and Visual Systems
products . See pages 492 through 4W for details .
Servi ce p r og rams i n c I u d e -	ftrranPl-Plus, Per- I nc i den t .
an d Ma i riteria n ce AgTeen ren I p lans -

CUSTOMER-SITE INSTALLATIONS
Tektronix provides on-sile installations for most visual

systems and Tek-configured systems
for computer

graphics, seFilicoriduclor test, microprocessor develop-
ment, and acquisition/processing products. Your
Tektronix specialist will set up youf pmduct to meet
operating specifications for all functions and will provide
basic operating training so that your new purchase is put
to immediate use .

TECHNICAL ASSISTANCE SERVICE
When you need tech n i ca I ass i stance to su p p I em ent

your own resources, Tektronix can arrange the services of
an application eng i nee( ski I led i n meeting your needs-
Contact your local Tektronix field office for more,
information .

GENERAL
INFORMATION

TRAINING AND ASSISTANCE
Your Tektronix product is most useful to you when you

are thoroughly familiar with it. Formal training classes
and sell-study aides can help you get up to speed faster .
Ask your Tektronix sales engineer for details about
customer training .

OPERATION AND APPLICATION
WORKSHOPS

To hcl p you achieve opti rnum uti I lzation of your
equipment . Tektronix provides tast-paced courses with
classroom lectures and supervised hands-on laboratory
sessions . Participants receive manuals and workbooks
r.ontairiinq detailed course notes and lab exercises . For
added c o n ve n i e nce, Tekt ro ri i x at so a Ile rs pr ivate
worksh ops cond u cied at y o u r com pany .

MODULE REPAIR SERVICES
If you are able to service and isolate faults to the

module level, Tektronix Module Services will repair your
foodules and return them to you fully operational, Prices
for this service include module repair, adjustment and
performance verification- For an additional charge, the
latest design modifications and enhancements Gan be
incorporated into your repaired module.

REPLACEMENT PARTS
Components of equal or improved quality can be

supplied for over 5,000 Tektronix products . Our
computerized warehouse and adjoining distribution
cc ntcf Is one of th e mo st s oph i st i cated de I i very systems
i n t he wor I d - No one ca n match ou r i nven to ry of spa re
modules, assemblies, circuit boards, and other essential
components for Tektronix products .

LONG-TERM PRODUCT SUPPORT
Tektronix has a long-standing policy to provide

c on ti n u o us sc rv 1 cc cove rage afte r a p rod uct has been
removed from the catalog . Most products [lave Per-
Incident service coverage for up to nine years after a
product ceases production . Obsolete products call be
serviced ppridinq pad availability. Contact your localoff

i ce to r avai lab i I ity .
Remembe r, w hen y ou p u rchase yo u r Tekt r o n 1 x

product, there is more in the box than a new piece ot
equipment : total-solution support is just a phone call
away!

P roviding You With
Worldwide Service

and SVport to Comple-
ment

	

a
ur Now Product

Purchase

ORDERING INFORMATION
Co ntact yo ur local Fie Id Office or
Tektrurim ~iubaidiary .
Of Ca I I OUT toli - f re L rMITIJO rS
Test an6 Meas urerneril : 1 -600-547- 5000
vis.1181 sy.qsms'

	

I-BOO-835-6100
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AND COMMUNICATIONS PRODUCTS

M-015TIOW
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PRIJUILICT WARRAND

0

	

TEKTRONIX WARRANTY-PLYS
LmMI

	

M-OPTIONSM7.- a
~r P to d u cls wi t h a ONE-YEAR p red ucl wa r ra nty

DEPOT SERVICE

All 2fibrarronsaild n?pfffan-pfflorm-id,11 101((nx "~'fmvdvws.
AllCSIOGWas.

	

an. lraraabra 0NIST P`4?irV8dJ ifisIdurv uf%ndafd~and Txhnulogy),

ORDERING INFORMATION
COnTacl yo Li r loca I Fi 01 d Offi cc or
Tektremx subsidiary .
Or call our tull-free numbers :
Test and Measurement: 1-800-547-5000
Visual systams~

	

1-800-835-6100

YEAR 2

	

YEAR 3

	

YEAR 4

	

YIEM 5
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WARWOTY-py fS
M OFI TI ON )=1111"HONS

Ex~urius reffiedial coverage throuGh
$12 th i FU YEF of prod uCl ownershi p
dnd pfoviAs Iwo calibrations .
u i iu each in years two @no three

Eylurids renoedial Coverage throUgh
the lirs] im Mrs ol prodmi
f)W1 ier sl I V .

F x l~,i id5 1 criedial
coverage

thrngh
i he. i irst live yuar s of propuctowner.
ship

and
Ofoyidus four cafibrations

(nne, Per Ye&l dulinq Yo~aF5 Wo . three .
foiir, and live.

Exland~ remeo q I coveraqu ti rQug[i
tho fi nst three. years ol pi uduGi
ownsr0ip and prow ides fiyu
cahbration~

	

one in yeai oiie, arid
rwc. sact, in years two and [Ini eL .

Extends remedial coverage thfougb
the ti rst five years of 0roduct owner-
ship and provides nirle calibrations
one in year one. and two each r.
mrstwo. three . four and five.

Exiands rerrm-dia I covefage. through
the second year ol prndL]r.1 0WOef-
ship and provides firip. cA I brah no
in year two.

Provides two calibrations : oneW
in years twoand three of prod uct
ownership

Pr uvidL-,;four Cal ibrations: line each
in Ni~ two. thrue, four, andfive of
Proclud own~lship .

Extends rerrrecial coverap through
Nfi rsl three Mrs Of prod ucl
Ownership.

Test and Measurement products (instruments &
I nstru Fin Pl itt SYS loins) a nd 00mmu ri

I
cat 10 ns p to d tic I s a re

so rvi ced at Tekt ro in 1 x So rvi ce d epo Is o r on-site at the cus -
t o me r's. fac

I
I

I
ty .

	

Types of serv Ices c o ve r a b road ra nge of
calibrations, perlormanep tests, preventive maintenance,
repairs, a curnbinat[on of services, and much more .
Whateve r yo u r need, Tekt r on i x ua i i provi d e fast, fl ex i b I e
service that keeps your products operating at peak
p0ormance . Contact your luml Service Representative
arid ask for a free Calibration and Repaii Seivices Guide,
It will give YOU delailed information on service offefings
for lektronix Test and Measurement products and Corn-
munications products .

WARRANTY-PLUS

One Good Purchase Deserves Another
When you purchase or lease a Tek[ronix product, you

can make another great purchase that provides the most
cost-effective, long - term service av~ i lab le -	Warranty-
Plus. It can be secured only as a one-time Investment on
new purchases of leases, so be cafefu I not to miss your
window of opportunity! Ask your sales engineer to
identify which options are available on the products of
your choice . Then include them with ynLif purchase . You
can put them an the same purchase order, or on a sepa-
rate o ne, b ut the Ira n sacti a n mus I be ccd 11 p I eted befoir e
the produc[ Ships .

Th e I arge arfay of Warranly-Plus o pti o ns i s d i v
I
ded

into three familie& M-Options, O-Opt[ons, and
W-Options . Each family (M,O~ arid W) reflects the type of
services best suited for specific producttypes . To find
out what options apply for your product Interests, check
the product option information in this catalog of corflaO
your local sales representative .



WARRANTY-PLUS BENEFITS
" Provides the most comprehensive

coverage at the lowest cost
" Quantity discounts applied to product

purchases also apply to Warranty-Plus
" Purchased with one up-front fee, no

extra paperwork or approvals when
service is required

" No investment required for training,
spares or documentation

" Provides priority service over non-
agreement customers

"

	

Prod LICI it PliMe i s o pt i rn ized
"

	

Serviced o n I y by Tekt ro n
I
x fact a ry-

Ira
I
ne d tech n Ici ans. f a r q ual ity work mart -

ship and efficiency

WARRANTY-PLUS M-OPTIONS
M-Options provide extended Warranty-

like coverage as well as calibration
services for up to five years . There are a
total of nine offerings providing calibra-
tions, repairs, and various combinations-
All services are performed at Tektronix
service depots . Your local Tektronix field
office can direct you to [lie location nearest
you . It you are within a service depot
region, you may qualify (or pick up and
delivery services or your product may be
shuftled from a nearby field office . It you
ship your product directly to a Tektronix
service depot, it will be shipped back tu
YOU at 01-If expense .

To help you determine the best M-
Opti on to r yo u r needs, f i rst a na I yze yo u r
measurement precision requirements . If
pfeci se measu f e I tie it ts a re ve ry c rit i ca 1, you
miqht want two calibrations per year for
e

I
I her a th ree or a fi ve-yeai pen od -	Ifso,
M4 or M5 wouI d be you - cho ice .

	

It you r
measurement requirements iieed precision
but are used in standard applications, M1
or M3 would be the best fit . For customers
with their own calibration facilities, repair
coverage only (IM2 or M9) may be desired .
And for those customers who want
accurate measurements, but choose not to
have repair coverage, M7 and MS are their
choices .
No matter what your requirements, we

have a p I an . It yo u ca n't f
I
nd the pe rfect

niatc h i it a ftraoly-Plus packa g e., Contact
your local Tektronix service representative
for a tai I o r- IT lad a Ma

I It [eria n ce Ag reemen 1 .

TEST & MEASUREMENTPRODUCTS ME&MV1190
AND COMMUNICATIONS PRODUCTS LEI=

TEKTRONIX WARRANTY-PLUS
M-OPTIONS

For products with a THREE-YEAR product warrali ty
DEPOT SERVICE

WHANTY-PLUS
M -OPTION DESC RI PT IONS .

F x1end s lerned
I
at cov~ [age thFough

~' i~ I i r ~A I ivo years ol prod uct
nwnerslnip .

Extends r L riled ial mveriiw th i oug h
thp. first flye years of pfoducl owner-
s[ i i p ar id p row i cl~s IQu r ca I i bfah o ris
(Drie pf yeaf) during years two . three
lour . and llv~.

Provides
fim~ udlibiations : one in

y~~ar oflfi, and two each in years
two

dpid (11roe of product ownel
Mp .

Extends ri~irledi~tl cuverdgi~ 11hpough
ni~ first liva years ot product owner-
~~l 1 ip und pi ov ides n i n~ cal i b fations :
om in year one, and two each in
ycars two, th i c~ . too f, and ti we .

Provides two calibrations

	

onccach
w gar~i two aud throe ol product
owners1lip .

`f0V1de5tQkJra1bfat1QM: On~Wch
in ftarstwo. three. toui . and five of
orodijct ownersMip .

Contact your local Field Office or
Tektirunix subsidiary .
Or call our toll-free numbers :
Tesi and Measure

in
@ nt : 1-800- 547-5000

Visual systems .	1-800-B35-6100



SERVICE

	

TEST & MEASUREMENTPRODUCTS
INFORMATION AND COMMUNICATIONS PRODUCTS

ORDERING INFORMATION
GO lltdCt YQU T I ocal Fie Id Office or
Tektmnix subsidiary .
Or call ou rtol14T. a mpmbe rs
TeM and Measurement: 1-8130-547-5000
vi6uai systoills:

	

1 -aoo-835- 61 100

~_ ON-SITE SERVICE

ANDPrmhUCI
IVARRAVY

TEKTRONIX ON-SITE WARRANTY-PLUS

i~i Q-OPTIONS
For products with a WDAY procucl wa~ran~

0

A~11,

	

0,1;1111

MA1113
WARMFY-PixL~_OP
I Ort DE5CRWTJONS

On sfllh~ i nst3l lation aW
Product

verification .

Provides on-siteremp.dial I 1;lrmrc Coverage
through lk 1i rsl year ol ProduKI orvn8rshi p and
proyida~ wr L-AWukd on -site ullbrariK
NOO[Maince lest. VPreventva rnaifflenancv, tol I

Provides on-side mimlial fiardwarc coverage
throu T1. ihe first twoyears of produCtQwnership
andpr ovihtq.~ lwri WwdulDd Dn -site callorariom
perrorrunce lesi

s
or preventive ma

,
ntefurce

Cal Is (arie;P.r ym ;) during years onean~ Two

Provides on-sile renkVial hardrawe coverage
through

the
irrstlhw. yvum (il pi odqjd ownership

andD ovides Three scheoulel on-silB cal bradrons
pKfrnil mi im Mls. or prEwnirve rinalarenanu cal 1~
(one or year) during Wr5 one, two, and IfirFp

Provke~ ofl-Slie FOW jai hairolwave cowaX
during the firJ year i it prfAict (rmvship .

Rroyidm on-~jte remedial hardiane overaq~
during lhe Hirst two ywr~ if iiryjuct cmnrrs~i D .

Provides on-sile reared jai hardware ~oyerage,
luring thelirst thfeeyeam a I I rudmi oiwncrship

Pr(iwi*s one yar of SoftareSubscription
servia.

WARRANTY-PLUS O-OPTIONS
Warranhl-Plus 0- Options differfrorn M-Optionsby

providing on-site service at the customer's facility .
Instead of shipping your product to a service depot, we
comeloyou . A Tektronix specialist will provide on-site
installations and repairs, as well as calibrations,
pe rforriance tests . o r p reventive rra 1 ntena n ce (wh [Gh ever
is ap p I i cabi e to yo ur p roduct) .
0-0plions extend warranty- I Ike coverage far up lo three

years while adding the convenience of on-site servicing .
Relflember to check the product options to determine it
O-Options are applied to the products of your chGice .

It you can't order O-Oplions but YOU I like what they
provi de, co n lac I you r I ocall ~ekt ro n i x service represerta-
ti ve and ask f or a ta 11 o r-made Ma i n le narl ce Agreeme n 1 .

INTERNATIONAL WARRANTY-PLUS
OPTIONS

Warranty Plus i s avai lab le i n mos I cc u n If les . b ut
service is provided only in the country where the product
and the plan were. purchased . Hesponse and turnaround
time may be different than those provided in the United
States ~

	

P lease consu 11 your Tekbori ix s ubsi d iary o r
approved distributor for your country-

CUSTOMER RESPONSIBILITIES
When service Is due under any Warranty-Plus

program, [he
customer is responsible for delivering or

shipping depot-serviced products or [of requesting art
on-site service call (depending on plan coverage) . When
requesting an on-site service. Pall, the Tektronix specialist
must be supplied with the following data . systcm or
product type, serial number, and description of any
in a I f U F1 cti o irl .

Warranty-Plus Coverage Exclusions
Warranty-Plus sery 1 ce p u rchased i n t he U n i led States

is valid only in the United States .
Warranty-Plus coverag a does n ot ap p I y i I a fa i I u re i s

caused by misuse of inadequate care or maintenance,
such as :
" Abuse or carmllbalization of products
"

	

Damage fro fin re pa i r atte i ii pts by n on- I ektron Ix
personnel

" Improper use of connection to incompatible equipment
Modification or integration that increases the difficulty
in servicing the product .



OTHER TEKTRONIX SERVICES

MAINTENANCE AGREEMENTS
Maintenance Agreements are the next best thing to

Warranty-Plus . Once your pfoductwarianty expires or
you r ftrranty-Plus ca ve ra ga comes to an an d, yo u ca n
sign up for a Maintenance Agreement- It provides a
planned maintenance p(ogfam with priority service over
Per-Incident customers . It also adds the convenience Of
multi-year coverage that minimizes paperwork and
maintains tighter controls over ownership costs . But
most important, it helps you get maximum performance
fram you r i n vestmen I with i n c reased u pti me -

Telklto n i x Ma
I
nterance Ag(eerne n I p rog rams i n c I u d e

two types of cal i b rat i o n offer i ng s, repa i r, a n d two ly pas o I
combined offerings at calibration and repair . A Mainte-
nance Agreement ran be wir itten to cover a wide menu of
offerings for a large product mix . Consul[ with your local
Tektronix service manager for more information .

PER-INCIDENT SERVICE
PTaducts that are not under any kind of an agreement

are se rv
I
ced as Pe r- I ric ident - These aira ca I i b rat ia n an J

repa i r sofvices req uested o n an as- needed bas
I
s . T here

are two ways t
a
c harge for P air- I n c i dent sefv ice, F i r m

Pi ice and Time and Material .

Firm Price
Cuf rent Tektronix products have ptjbl ished prices for

two types of ca 11 b rat 1 an serv
I
ce, two types at re pa i r, and

th ree typ as of camb i ri ad serv i ces of cal i b rat ia n a nd re pai r .
These pijblished Firm Prices can be obtained through
your local Tektronix service rnanager-

Time and Material
Products that are obsolete or that have been damaged

or a b u sed are serviced as Time and Mater 1 al w i th set
labor rates and parts-usage costs .

ADDITIONAL SERVICES
Other services offered are~ Before and

After Test Data
Recording, Instrument Wash, Shuttle Services, Pick up
and Delivery, and Next Day Calibrations.

IESI'&MEA.!5U,KEIVIAIVI,r,KULlUG13 MENUMMM
AND COMMUNICATIONS PRODUCTS Laigo

For orodur-is with a 1 -YEAR product warranty
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TEKTRONIX ON-SITE WARRANTY-PLUS
n1i

Q-OPTIONS

ON-SITE

	

! ON Q F

	

I ON-SI-E
HLFAIHSI i I REFAIR- j

	

HCI`A RF~

UAL Ell _.AL

Am"

ON FITF
`EFAITI~

ON S TEJ
~EPAIV I

'N-SIT~ -SITE
HEKI

	

14~ A H'a

WAILMir-PLIZ
0 OPTONDESCHIRT10%.

on-Sife installalion and producA
werilication.

PTC-vide5 on -sit, rei i lujia I hji dware, ccverago
th rough [he fi fsI year of p(oductovirnersPip
gind provides iina scheduled on-six
ca .! bration- Worrnaflce test, of prevenlive
71@1 nienano~ Call.

Provides on silu rei iludia I hardwafe cfIvsrage
th rough Ifie Ii f 91 Iwo year SOf product
rmnershi p and provides tom scheduleO
on -site cali brati ons, perhirinance te~sts or
preverrtive maintenance Cal Is ((w peryear)
during years(ine and twu

3rLIVICUs LA -side r0RA131 hardW8F8 cllVelrage
!l- i 'ii iflh the. hrsi In as years of product
owrBrsni p andprovides threesoheou led
)r -site cahoraii ons, perlormance iests o~
~.'Mnlive ma interraw Cal Is (011U W1 ywr
jLjrinq years onc . lwu, diid Itifee

Prnv ide~ nfi-sila r8n)8d ial harawarcL coverage
th-ough ine first ~ea r ct proCuCtCwrrersrip

Prooks on-situ rurilodidl Ila Jwafe covenoP
through the Ii fq1 twil yeam of r(oduct
ownersIhIp .

Nvld's ofl-~sile rerned al harNarewyeragein
r~, uqh the [I rst 11 iFmyears of pfodi IcA

Uwllf'Ll~llijl

Provides one year 0 Sofkii u S0.v.i plior
R. ryiuu

Ail insU?Ilafims. CV&Vlon.5 . plevowiv.	offoonirm. fps& ?Rd repirs areperbf)~~3r 1he CL149.-.w ssi'6-
AilPrOUCt CHfibraliarrs, it appfiujblt~ ae~?

	

toNIS7(AUn"Pjswule of Sfanofo~ WTe&Wogyi

ORDERING INFORMATION

Contaut your local Field 011rce or
Tektronix subsidiary,
Or call our toll-free number&
Test and Measu ra rn arit- 1 -800 -547-5000
Visual Systems

	

1-800-835-6100
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Mllaflfjlm TEST& MEASUREMENTPRODUCTS
=11110 'T,hw'1751 AND COMMUNICATIONS PRODUCTS

ORDERING INFORMATION
Cc ntact you r local F i eld Office o r
Tektronix subsidiary .
Or call our toll - free numbers -Test

and Measurement: 1-800-547-5000
Visual systems :

	

1 -800- 535-6100

WARRANTY-PLUS W-OPTIONSThe
third family of Wafranly-Plus options are Compre-

hensive W-Options designed for Systems products- They
provide both depot and on-sile repaif, In addition,

TEKTRONIX WARRANTY-PLUS
W-OPTIONS

COMPREHENSIVE SERVICE

	

jr~ .Jui .t ~mrran~

WAMMNYr-fta

Pruvii:les oil-site rerneow
hardware covvraUe 11hrouq h
the firsi wr of prCdijGt
imiershp and provides
Sonwale Sulbcsuription Serviceand

telepillon8 Hotlino
supporl.

Prcyim on-sile reonediji
Nrdmr~ Coverage Mrough
lhv. Iii sl two yEat$ of product
Ownership and pumccs
SOftware Subscription Seririuu
and telephone []Qtl Ina support
J uring MIS One and TWO.

hardware coverage through IM
tirs(thfee year,% of product
owi u0hip and provIdes
Software Subsco[Aiiiii Scryim
anfleleph,on Hatfins support
Lin ng years one through thrm

Rrovrrlp~ dupot rEnnedial
hardwai-8 coverage. IthiuvUll 111c

flfll two mr~ of Product
jwriurs~ii p and provides
SChware &Wr ipi ion Survice
and telephone Hotline slipporl
during year,~ one ano two .

PrOAM depot romedia I
'Er~wa!e coverage through the

~I f9l ,h I ~. ymrs Gi producl
C'VerSh IP and Provides
Scftw~re Subscription servica
~.qi I hjl~,pljone Holl ifle support
duo nq years one, ihi oijUh
Ihrw,

prowidus Software Subscription
Service and Wepthnae HuNi ric
support curing the first year ol
produd ownership .

~`tyd"'o

	

VIA@ GIWDmN'~~ 0P or 4f Firkrona semte O~poj% depwo4 V
the Doerivi q6k~~

software Subscription and telephone hotline servioes are
bundled with repaifs or can be selected alone as a W9-
Option . Consult your Tektronix Sales Belpresentative for
more information .

TEKTRONIX WARRANTY-PLUS
W-OPTIONS

P .-ir

	

v-0 --. 1 - YEAR PQJUCl,,~rrant -~

W-OPTIONS
AND

	

WA07raNFy41J)SW_o
PRODUCT WAHHAN I

	

YW11

	

;;; 27T VW3

	

Fn(IN DISCRIP1 IONS

provides on-site remed al
hardwai v, comage
through the isrst mr of
prijilud vAmrship and
provides soffirarp.
S,jbscripliork service and
lelplollufle Hotli no
upoon .

Provides oji-site remadw
I iardware coverage through
the h rst two yeam al
producl oyinersirliD and
PIL)VIIJUS SOitWeFe
Su bscri ption service and
telephDrio, Noll ine suppon
do ring y8m orm ani) two

rrcv ides on,,site fornadiai
%:i

I dware coverage through
the thirst Mr@a Mrs of
p roo uct ownersh ip and
i

I
: : yidm Sohare

Subscription Servica and
lelephone Hotline supow
during yffirs oile Iluough
three.

Powidus depot remedial
handmi-6 coverage through
the first two years of
p roduct ovrner~h ip aridl
piroyi0es Software
SuWcription Seryice and
leleotione Hotline SUPPOrt
curing Mrs one and M.

Proy. des ~eDot renrieciiis
radware coyefagp. limugill
the first three years oi
[ii riduct (mncrsh ip arhd
Provides Software
Subscriptlon Serviceend
telephone Holline suppoil
Curiq years one Throvol,

Proviclos. So%@ra
Suoscyiption Service an~
iefefilhoi IF. Hi III ine support
dufi iu the firv year ot
product ownership



Visual Systems Group products are paired with first

	

SPECIAL PROGRAMS FOR VARS, VADS
class customer service to provide you with unbeatable

	

AND DISTRIBUTORS
product up-time . Your local sales engineer or customer

	

To complement the Tektronix products sold by our
service representative can help

you
select the Mainte-

	

Value-Added Resellers, Value-Added Dealers, and
nance Agreement that best suits your needs. You can

	

Distributors we offer competitively priced maintenance
choose from a variety of annual or multi-year mainle-

	

agreements for their customers- 1hese agreements can
nance agreements- And remember, purchasing multi-

	

include pass-thfough warranties, attractive discounts,
year agreements can save you hundreds

of dollars over

	

and ather service and training options . For additional
the cost of annual renewals-

	

information, corilact Visual Systems Group Service
COMPREHENSIVE SERVICE OPTIONS

	

Marketing at (503) 685-2492 .

(E OPTIONS -')
E Options provide you with access to our Customer

Support Center Hotline, Software or Firmware Subscrip-
tion Service and on-site Hardware Support. All calls to
the Hatfine number, if not immediately connected to a
technician, will be returried within two hours- If the
technical support specialists in out support center cannot
resolve your software, hardware, or systern questions, an
on-s1te service specialist will be dispatched to your site,

WARRANTY-PLUSSERVICE OPTIONS
(S OPTIONS")

S Options provide you with nin-sile service . This
includes priority response time service (within eight
hours) and on-site hardware coverage (parts, labor, and
travel) . Response-time service within four hours is
available for purchase, if you require rnofe immediate
coverage .

DEPOT SERVICE OPTIONS (U OPTIONS"
U Options provide you with depot Iml service .

Turnaround time is live days from receipt of product-

MAINTENANCEAGREEMENTS'2
Maintenance agreements are an annual renewal of the

service coverage on your product, You may order your
renewa I f ol I owing [tie expi rat i an of a product's wa f farity
of serv 1 ce agreement. If you at ready have a Tek product,
but no service support, and would like to sign up far the
first time, you may also purchase support through these
agreements .

SOFTWARE OR FIRMWARE SUBSCRIPTION

SERVICES"
Software or Firmware SubscTiption Services protect

your investment . As a sulbscribef to either service, you
will receive a new version of software or firmware when
one is released, along with documentation updates-

TRAINING COURSES
Hands-on training for UTek, TekniCAD, and 2D/3DI

nteracti ve graph i cs are taug ht
I
n s

I
tes ac ross the Uin

I
ted

States . They may be customized and laugh[ on-site to
meet your specific training needs. Please call our
Training Depa(tineot at (503) 685-3412 .

HOTLINE AVAILABILITY : 1-800-872-7924
The Customer Support Center Hotline is available if

you have a question about hardware, software or system
integration - just call 1-800-872-7924, Our hotline is
inclusive with some of our Maintenance Agreements . If
your agreement does not include this service, it is
available at $125 per hour with a minimum of one hour,

V13U.1Lu,3_ra1F_,1VJ-3 T-nul_jukl~.

1 yr:

	

holI ne. su bsv ptior. &eryice.
on-siteharoware.systemsumort

~ yns.

	

holl i ne. su bscripli on service,
on -site hardwareVsymrn suppon

E3 I

	

~ yrs

	

Nili ne. su thscription serv ce .
on-sita hardwarelsys*m suipipDr,

1 yr :

	

[lull i i iv, ai id %bsur i ption

Support
1 yr : on-aile hardwarp, scrvia

2 Vrs: on-slie bardware service
supporl *

3 yrs: cn-ei* hardware service
supparl *

I yr : firnlwar8 sutlswptlons8rvice

I yr WWAre, FAjhsr.Fkpfiofl 9MICA

U111 I
yr

	

Ourn lo depot ha0ware
,11pporl *

2 yra Mum to dupul haidwusu
911pipwi *

rA/ n

.1

	

Orderable with product purchase through Tek sales engineers.

P roviding You With
Worldwide Service

and Support to Comple-
ment Your New Product
Purchase

ORDERING INFORMATION

Contact your loca I Fie id OffIce or
Tektronix subsidiary .
Or call our toll-free numbefs:
Test and Measuremerit. 1 -800-547 ,5000
Visua; Systems:

	

1-800-835-8100

Servjce Offerings for Visual Systems Products

Product Series

Offering

	

I
DA78 14201 1 XN

I
421X

I
AIM

I
AIM 1MXX 1XM

I
exx

IAXXTT:.

EMMM

MENE

A I

	

I yr : maintenance agreernerri t -_ ..

	

_ ..	- I -- .. '- .- -_ t -. .- -. ~- -. ~

Natu-	Servui~ i4 iu Wedwi 111 ~urlai - i

	

un~ai id i~ uvd i lab le firl i i i u!A oIdur an d , uuorldi hu i ed pr LwJuGis
'
puse cu i RaI VSG R"icu

Mafkefing for mone inlofmatioD

	

* Hoth ne support i ndhided w 11h V1 1. XN5. XN1 1

	

" Jeipei)dingoa pioducl, agimneol may miude
on-s Re hardware service of hardwarelsystern supporl . access to the Customer Supporl Centff Holime: and su h.w.ription servifr..

Availaule wilh product purchase .

	

Available after prociuct purchase

	

Available on selected products only
EzIncludes warranty period.

	

El

	

EJ

NOTE~ Rlzile Tektronix Servire is available worldwide, rrsponse times, services, use of US .
toll-free 1clephone numbers, andinrnuround times maydifferfrom those provided through
th e U&field offirai. Please rontart your approved distri~bufor or in tern ationalfleld of ee

	

r9 fo
details.

Orderable through Telemarheting (1-8~35-6100),

Oriderable with product purchase through Tek sales engineers andrenewals ordemble
thraugh Tplemarketing (I-SM-S35-6100),
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T est and Measurement
(T&M) Customer

Training Offerings:
" T&MProduct Seritme
Training

" T&MMeasurement
Technology Workshops

" T&MSelf-Study Material
Self-Shidy Packages
Video Tapes
Audio Tapes

" T&M Tralaing Documentation
InstructorlTraining Guides
Service Manuals

ORDERING INFORMATION
To regr5ter fo rthe torma I t ra

I
n ing

classes or Information on other training
services :
call -
1 (800) 835- 943~ ext - WR 1407
or write~
Tektronix, Inc-
Walker Road Industrial Park
Attention : I &M Trairting Registrar
P.O. Bux 4600, M/S 94-925
Beavertonr OR 97076

a I i * TRAINING FOR USERS,4ND SERVICE TECHNIMNS

T&M PRODUCT SERVICE TRAINING
CLASSES

Professional training provides your technicians the
opport u n

I
ty to I earn th e latest ma ~ nfena n cc lect I ri i q aes

I
n

th e same co u irses used to tra i n I ektron Ix tec h ri 1 c iaris .

	

We

	

Tektronix T&M product user self-study training
emphasize the "How to Fix" philosophy,

	

packages provide interactive, hands-on instruction for
Our formal classroom training is intensive, with

	

comprehension of product operation and applications .
lectures and hands-riln labs . Tektronix product service

	

T&M product service packages cover troubleshooting
training instructors sharpen your skills in timulbieshool-

	

and repair techniques at your own bench . Our tapes areing, isolating faults, arid repairing Tektronix products .

	

quality products that introduce. basic concepts to novice
You learn factory-approved maintenance procedures for

	

technicians and advanced multimedia packages forlong product life and maximum uptime .

	

experienced service specialists . Build your own library of
Customized on-site product service training is

	

relevant training tapes and materials . Training packages
available . We have the flexibility within our programs to

	

are the next best thing to being in class .
provide training at your location, enabling you to save
costl y t rave I expe n ses . By ta i I o r 1 ng the cl ass p resenta-

	

T&M TRAINING DOCUMENTATION
tions and materials to Your exact Deeds, you receive

	

Tektronix T&M Training develops the corilplete
maximum value for your training investment .

	

program for your training needs . In addi'tion to formal
training, we. can create for your use a complete instructorT&M MEASUREMENT TECHNIOUES

	

package consisting of . class outline, lesson plar~
WORKSHOPS

	

instructor guide ; student workbook : lab exercises ; and
Tektronix instruments and programmable instrument

	

visual p roj ect i ons . Se rv 1 cc ma n ua Is, c reated by th e T&M
systems relores ent th e uppe r 11 m its of pf o d u ctiv i ly

	

Training group, can be developed to saVsfy your specific
p otentia 1 . Tekt ron i x h as d es i g ined workshops to he I p

	

needs .

	

Our professional technical writers develop
enhance your understanding of the capabilities of your

	

materials which emphasize the "How to Fix" techniques
equipment and to enable you to achieve maximum

	

usod by the Tektron ix se rvi cc Sped a I isL
performance .

	

Our trai nIng programs have been used by various
T&M Measureme nt I echn I q u es Wo r ksho ps natu ral I y

	

branches of the Armed Services with high acclaim . Join
complement the Tektronix Commitment to help you

	

the team
of

professionals using training offered by
achieve optimum utilization of your equipment

	

a

	

Tektronix T&M Training .
commitment that begins with eng

I
neer

I
ny excel lence and

	

CALL TEKTRONIX T&M TRAINING TODAYcontinues through training - helping you to develop new
a n d ni ore. p rod U Ct [Ve al) p I

I
Cali 0 1 IS faStl

	

Formal classroom training is available at the Tektiorlix
These fast paced courses combine classroom lectures

	

training facilities in Beaverton, Oregon, as well as in
with SUpervised hands-on laboratory sessions . PartiGi-

	

Atlanta, GA I Boston, MA -1 Chicago, IL : Dallas, TX ;
pants receive manuals and workbooks containing detailed

	

Denver, CO ; Irvine, CA ; Santa Clara, CA, and Washing-
course notes and lab exercises,

	

ton. D.C_ On-site classes and workshups are also
For your convenience., Tektronix also offers on-site

	

available upon request.
Measureme nt Tech n Iq u es Wo rkshops can d ucted at yo u r
facilities-

T&M SELF-STUDY MATERIALS
Study on the job or at hnnne- We offer self-sludy

video/audio tapes and training packages which include
exercises to help you qu ickly devel op pi oduct famil iarity
and ski I Is in fault diagnosis and repair .



HARDWARE WARRANTY SUMMARY

	

byTektronix . with shipping charges prepaid . Tektronix shall

Tektron 1 x. warrants to
I
tS CLtqtO Pier.9 that the p i od ucts. t h at i t

	

pay for the return of the product to Customer if the shipment is

manufactures and sel Is wi 11 be free from defects in materials and

	

to a location within the country in which the service center is

workmanship for the periods set forth in the table below . If any

	

located . Customer shall he responsible foi paying all shipping

such pfoduct proves defective during the applicable warranty

	

charqes, duti os and taxes .
I
Ithe prod uct is retu f ned to any other

peri ad, To ktro nix, at its opt
I
on, either wi I I repai r the delective

	

I ocation .

	

The I ocatifiris at wh i ch the services wi I I be provided

product williout charge for pals and labor or will provide a

	

for different categorios of products or product groups are
set

4

	

k 11 1
replacement in exchange for the d

	

ctive product .

	

orL

	

e OW .

In order to obtain service under this warranty, Customer must
notify Tektronix of the defect before the expiration of the
warranty period arid make suitable arrangements for the
performance of service .

	

Tektro n 1 x. wi I I provi de such serv
I
m at

Ciistomer's s i IE
I
ai cei lain calego r i es of products . as i ndi cated

i n the table below, if Customer's site
I
s with

I
n t he norma I Dn-s i to

se rv
I
ce area- Teklio ii ix wi I I provi de on-site serv i cc outs i de the

normal on-site service area only upon prior aqreement and
Subject to pa fliEnt of all travel expenses by Cu5tornor.

	

In all
other casei . ~ustomer shall be responsible for packapinq and
shipping 111H dDiculive product to the service center designated

This warranty shall not apply to any defect . failure or damage
caused by improper use or improper or inadequate maintenance
arid care . Tektronix shall not be obligated to furnish service
under this warranty a) to repair damage resulting fiorn attempts
by peisonoe I a1: h or th an To k1ro n jx reprose ritatives. to i ristal 1 .
re pa

I
r, or serv i ce th e product ; b) to repa i r d2mage res ij it i ng

ti oi ii i iopfoper use u r connect! on to i ricompati ble equ
I
pment- or

c) to se rv
I
ce a product that has been madif

I
ed or 1 ritegoited with

ullhui products when the effect of such modification orI
rdeg ration 1 ncreases the III me or dif

I
cu Ity of se rvi c.

I
nq the

product .

WARIUUNI I

	

OLilylivi.11-mir-eo

THIS WARRANTY IS GIVEN BY
TEKTRONIX WITH RESPECT TO THE
LISTED PRODUCTS IN LIEU OF ANY
07HER WARRANTIES, EXPRESS OR
IMPLIED, TEKTRONIX AND ITS
VENDORS DISCLAIM ANY IMPLIED
WARRAN71ES OF MERCHANTABIL-
ITY OR FITNESS FOR A PARTICU-
LAR PURPOSE. TEKTRONIX'
RESPONSIBILITY TO REPAIR OR
REPLACE A DEFECTIVE PRODUCT
IS THE SOLE AND EXCLUSIVE
REMEDY PROVIDED TO THE
CUSTOMER FOR BREACH OF THIS
WARRANTY . TEKTRONIX AND ITS
VENDORS WILL NOT BE LIABLE FOR
ANY INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL
DAMAGES IRRESPECTIVE OF
WHETHER TEKTRONIX OR THE
VENDOR HAS ADVANCE NOTICE OF
THE POSSIBLITY OF SUCH
DAMAGES.

PRODUCT CATEGORIES

	

WARRANTY PERIOD

	

SERVICE LOCATION

Oscilloscopes (except 2200, 2300, 2400 Series) : TM 500/TM 5000 Series-,

	

1 year from date of shipment

	

Service Center designated by
Communications Network Analyzers (except 834. 835, 836) ~ Logic Analyzers ,	Tektronix
Spectrum Analyzers (except 3052); Television Products : Wavc-form Digitizers :
Curve Tracers Photometers/Radiometers: Cameras; Carts (except K217S, K318);
Probes ; CRTs ; Isolators ; Test System Inter-face Series ; PEP Systems Controllers :
Personal Test Systems: Display Stations XN5, XN1 1 ~ Color Display Terminal

Oscilloscopes : 2200 (except 2205), 2300, 2400 Series : Communications

	

3 years from date of shipment

	

Service Center designated by
Network Analyzars~ 834, 835, 836

	

Tektronix

Monitors
'

	606B, 608, 609. 620, 634, OA70 . GMA201 . G MA202,

	

3 months, except 1 year trUIT1 date

	

Service Center designated by
GIMA 251, GMA213S, GMA263S

	

of shipment for CRT

	

Tektronix

4000 Series , Graphics Workstations, Color Graphics Terminals

	

3 months, except 1

	

earfrom dale

	

Customer's site it within normal
(exrept th ose Ii sted bof ow), 0oIor Gra phics 0utput Systems. Graphic s Ta blets:

	

of shipment forW

	

on-site service area
4041 Controller : Microprocessor Development Products
(except V-Systems, MV Systems) ; Digital Analysis Systems. 9200 Series :
XD88 Series Graphics Super Workstations : 3D52 Spectrum Analyzer

Color Graphics Terminals. 4205, 4207, 4208, 4209 ; Color Graphics Netstation :

	

I year from date of sh
I
pme nt

	

Customer's site if within normal
4211

	

on-site service area

Custom Test Systems: Semiconductor Test Systems, Microprocessor

	

3 nionths, except I year for CRT.

	

Customer's site it within normal
Development Products : V-Systems, MV Systems

	

beginning on the date of installation by

	

on-site service area
Tektronix, or one rnonth frorn date of
shipment, whichever is earlier

Parts, Assemblies, Supplies arid Test Fixtures : All 9-digit part numbered

	

3 months from date of shipment

	

Service Center designated by
items except Probes, CRTs : Carts: K217S, K318

	

Tektronix

Service

	

3 months from date of shipment or date

	

Location where original service
of Completion if performed ofl-site

	

was performed

SOFTWARE WARRANTY SUMMARY

Tektronix warrants that its software products will conform to the

	

Inorde r to obta
I
n wrv

I
ce und0r llh~

I
s warra rity, Custome r must

specifications in the documentation provided with the product,

	

notify Tek1runix of the defect beluie Iliu expiration of the
when used properly in the s ecified operating Qnvifloriment, for a

	

warranty period and. for warranted products, make suitable
peri od of th roe (3)

in
onths- ~Ihe wa rrardy pe. r

I
od be.q i ris on the

	

airaogOITWnIS I(n SUCI I SE I V I Ce I I I HCMdidHe Al [111 he
date of shipment, except that if the program is installed by

	

instructions received from Tektronix- If Tektronix is unable,
Tekt ro n ix, the wa rranty pe, r

I
od beq i n9 on the date cf i rista I lati on

	

within a feaS011diblE lirine alter iuceipt ol such notice. [o provide
or onc month afto r the date of shipment, wh i c hever is ear I

I
e r-

	

If

	

remedial service for warranted products of . for "as-is' products,
the softmre prOdNt does not contfirm as warranted, Tektronix

	

to prov i de a Felp I aceiT iei it 11 ia I i s I i ee I i or) i defects i ii maleiials
wi I I prov i de th 0 re mtdi al serv i ces as described i n the

	

and werk mansh
I
p . CUSIDme r may to rminate the I lCen so for th o

documentation provided with the product.

	

sullwdiu product arid return 11he sollware product and any

For products offered without documentation, Tektronix warrants

	

assoc
I
ated materals forcred

I
t or refund -

that the modl ia on wh
I
ch th e. softwa re. product is Ii imished and

	

The, above wa riarit i F.s sha I I n of ap ply to any sottwa re product
the encoding of the programs on the media will be free from

	

that has been modified or altered by Customer . Tektronix shall
defects in materials and workmanship fora period of three (3)

	

net be. ohligated h) furnish service under this warranty with
months from the date of shipment . If any such medium or

	

respect to any software product a) that is used in an operating
encoding proves defective durinq the warranty period, Tektronix

	

environment other than that specified (ir in a manner
will provide a replacement in exchange for the dQfoctivo

	

inconsistent with the User's Manual and documentation, of b)
medium . Except as to the media on which the software product

	

when the software producl: has been integrated with other
is furnished, the software product is provided 'as is" without

	

software if the result of such integration increases the time or
warranty of anyki n d, e

I
the r express or

I
mp I

I
ed .

	

dIffICUItY of ana I y7
I
nq or servi ci np the. soffwa re. prinduct 0r the.

Tekl i on ix does not wa oard that the I unct i oii s conta i fled
I
n age

	

problorris ascribed to the software product.

software product w! I I meet Custo mer's re qu
I
fame nis ar that t

operalioii of [lie programs wil I be uninterrupted or error fica .

THE ABOVE WARRANTIES ARE
GIVEN BY TEKTRONIX WITH
RESPECT TO THE LISTED PROD-
UCTS IN LIEU OF ANY (ITHER WAR-
RAN71ES, EXPRESS OR IMPLIED.
TEKTRONIX AND ITS VENDORS
DISCLAIM ANY IMPLIED WARRAN-
TIES (IF MERCHANTABILITY OR
FITNESS FORA PARTICULAR
PURPOSE. TEKTRDNIX' RESPONSI-
BILITY TO PROVIDE REMEDIAL
SERVICE WHEN SPECIFIED,
REPLACE DEFECTIVE MEDIA, OR
REFUND CUSTOMER'S PAYMENT,
AS APPLICABLE, 18 THE SOLE AND
EXCLUSIVE REMEDY PROVIDED TO
CUSTOMER FOR BREACH Of
E17HER WARRANTY . TEKTRONIX
AND ITS VENDORS WILL NOT BE
LIABLE FOR ANY INDIRECT,
SPECIAL, INCIDENTAL, OR
CONSEQUENTIAL DAMAGES IRRE-
SPECTIVE Of WHETHER TEKTRONIX
OR THE VENDOR HAS ADVANCE
NOTICE OF THE POSSIBILTY OF
SUCH DAMAGES.

ME
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FAX : 45 (44 ~ 6&-00-70Guinea . Malagasy. Mali . Maurttius, N'yp.f,
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BRAZIL
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Sao
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FAX: 515 (?) 334W9
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Brishoar
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CHINA, PEOPLE'S REPUBLIC
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OF
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FApr?l I Sales
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ErliQfkj . *4eiri Suburb

	

auito
111ox 47421!OTEKEXP
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Phone . 61 (62) 51-6111
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'
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'I'DrIe : 51 (9) 325-6433

	

Phone : (*~ M 53 46
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Fux 61 (~) 221 -n97
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Dezverion . Oregon 9101(

	

CAIR(I 11 M 1
Lolisserrent CI -1drissi
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FRANCE
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Tektinimix S .A .
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Manafro
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5025103ASInet
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Or-Y
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Phone : V3(')?2T177
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Electirs-loolmr, S.A.

	

B.P .13Tektronix, Borm de Ualition.

	

FAX q7l(- ) 727 5M

	

Phone: (408) 434-WTelex: t490) 8~611 INTCOL BN
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FAX: (103) 0j-2~~

	

rar i de. a a FvW i
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BANGLADESH

	

Telux 03727~5 TEKTRONIX EDM

	

Mail :
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FAX : ~3 (1) ~9 Q? N 37
H&I El-Aurassi

	

k a. Cbmadiny a Co.
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&V 'I om

	

Tolux (842) 6N332 TEWOR A
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33Toplklkima Road

	

9M Set ki rk Street

	

Prone: 506 1' ) 31 .57M/M2C
Aigef 2

	

Dhaka- 1000

	

Pi PinIp. Claim, 01 iubm H9R 3S3

	

FAX. -M I - ) 31 M.11
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Phor*: 213 ' 91) U3 0 ( 4 e

	

11

	

-	7AC . Courtalboeut Ay. du Quoec
Te lcw - 67043 TEK D2
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P~ 252329, 244258 . 1112492

	

one : k

	

j --	Telex : (3 75) 2645 ILIPEX C R

	

B .P .13
FAX

	

-41-

	

FAX: (5141647-92M
91941 Les 0i Cedex
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Tuiem : 050) 64283a MIL BJ

	

Telex : O'A2157Q TOMONIX M%

	

CYPRUS

	

Phone: M (1) 69 86 8181
Cowin S .A .

	

BELGIUM

	

ottm

	

PLA. D-Al . L.1

	

I A

	

FAX 33 (1) 5~ 86 1144
IN"" Alone Office

	

Tektronix nv*

	

1642WoocWard Drive

	

V

	

on

	

I alax: ~~121 50 Ji 2 T EKSAV
Vi rrev uel P ino 40T I

	

Oftayea . Ontario K2C 3H

	

P .O. UK 1969
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Phone (131~) 22~-2&b

	

Nicosia
14~13 Buenos Arros

	

BcdFijISPafk K] berq

	

FAX: (613) 225-9719

	

Phore: 357 (2) 466121

	

Afterbin Siandice-Powls Wooll
Phone , 54 (1) 552-5248/-34~5j-31&5

	

Zoning Keiberg

	

Telex O~3111~ TEKTRONIX OTT

	

I- AX. 357 (2) 365M

	

39. Bd. dn Boums
FAX: ~4 (1) 11-142e

	

Excels iorlun . 3

	

Telex , 605 2395
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Phone 33 (1) 47 76 13 531930 zavenlorn
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13
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1
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I'Mone: 12 (Z2) 22 32 0
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13066, Safai- Kuwait
Tele~ : (842) 74002~ TEKREN
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A"I
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Mail
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FAX : 49 (221) 7722-W
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FAX : 91 (92) 5190-7637
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WIN
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Phone : 44 (442) 212571

	

laho Rijo Lout
011111111111311
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FAX: 81 (786) 46 ,D&59
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No - 5 . Crescent Rd

	

Blockrock .

	

ft*B

	

21] . Msida RrwifSchowhauseir

	

64

	

Hiall Grounds

	

County Dublin.

	

Osaka Ohlo3yashi Building

	

GAre0-5000 Cologne 51
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Lyoriur Slrrm 14

	

Ahmedabad 360 0(*

	

ISRAEL

	

Sudai HS Building

	

vael 71 . 1 tm Pi ';u
W Frankfurt 71
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Isuchiurar affl

	

Telex : 2~A2
Phone : 4~ (721) 82OD-0

	

cadiamm

	

FAX : aq (2) r1A .%Gfi&9

	

Phone: 81 (298) 24-2V

	

Univeml Cmiliew
Telex : f843 1 315217 TIKMIL IFAX : 40 1721) 819119

	

Castle House . Sth Floor,

	

yomh~

	

7 . rue Franeiie Comv* - GauThief
Tele~ : (841) M253DI TEKK D

	

V-A : H1111g2ri0i d ShWd .

	

Rainile

	

Qzli-iMi Yarnashita0ri Bldg .

	

Casalalan(;a
Calcutta MO 017

	

Plaza Amon io Oaldifll 45

	

74 t Yamasillilacho

	

Phone : 212 f') 2r4367
Phone: 91 (3q) 44WW

	

DOI4T Form

	

Nalka- ku . Yokohama 231

	

lel8x. 2174BEh renbrermi nor Strasse 36

	

Telu : (M) 0214253 HSPL IN

	

Phone : 39 (6) 827,BO41/-IM9

	

PIRine 91 (45) 681-35 11
0WMunich SO

	

Cable . TEK+flND

	

FAX . 39 (6) &Rq- 1 'AB

	

FAX 81 (45)661-3~19
None: 490) 14EVjU

	

THE NETHERLANDS
FAX 49(89)1485Z50

	

Vail=

	

Telu: (843) 61601 B TEKHOM I

	

JORDAN
Telex : (841) 22 MI TEKM 0

	

Plot No. 6,5dl Floor

	

Tarim

	

Gomit-Tell

	

Tvkh

	

Ix Wind N.V.
1lh -

	

06M

	

Nungabakkam High Head

	

Via Cardinal M . F ossati 5

	

P .O . Boy W5

	

Sales and Service Office
Pretfl8lder Sirwa. 15

	

Madras 6W 084

	

10141 Turin

	

Amman

	

Planotofiwq 99
Phone : 91 M4) 864 CM, 8154 (85

	

Phone7 39 (11) 31 ~l 113.3KM . al52161

	

Pliono W (6) 63666a

	

2132 HL HooWdorpD-M Nurembero go

	

Tolux (953) 5416188 FCP- IN

	

FAX M (11) 8352 763Phone . 19 J91 1) 34Rq-1

	

Cable: I'l-UKEFAND

	

FAX : 962 (6) W likk
FAX: 49 (911134 67 50

	

Telex : (W) 21FA3 TEKTOR I

	

Tf!lox (493) 2n45 CONSILT JO
T81ft . (U41) U6255 TEKN D



WORLDWIDE SALESAND SER117CE OFFICES

I
NEW ZEALAND

	

PHILIPPINES

	

CWMWR

	

TAIWAN

	

hillsimi :11inder
Datamatle Ply. Ltd .

	

Philippine Electronic Ind . . Inc .

	

28 Main Rd

	

Takhw Ix Talwan, Ltd

	

Soyereogn Hous~a .
&.1fington (Iffirp.

	

3rd Floor, Rose Industries 8169

	

Rondetiosch 7700

	

lapet

	

232/214 Slnckporl Rcad,
8-1014erbert SI .

	

11 Pioneer street

	

P .O. lkx 23691

	

l5ili Fluor CDC Ttjwcr

	

Cheadle. Swporl .
Lfrwft Fult

	

Pasq, Metro Manila

	

Claremont 7735

	

125 Nanking lost 130, Sn 5

	

Cheshire SKS 2EA
WellIngton

	

Mail :

	

P.O . Box 19B

	

Phone. ~f (21) SM-~ 181 1-50M

	

PORI Ix 96 M9

	

Phone: 44 (61) 428-OM
Mail . P . 0. Box 2406,

	

Makati, Mebro Man Ila 299

	

FAX: 27 (2 1) Rg-4607

	

Taipei 10572, Tavan, R.O .C .

	

FAX . 41 tfil) 42&-6632
WellInglon

	

Phone W(2)Wl-lV11~212W4

	

Telex : ~-26j~b SA

	

Phone 8M (2) 765-&162

	

Telex : (951) 669409 TEKMC PG
I'M no . 61 (4) 653-412

	

Tclcx - (742) 43109 PEI PM

	

Borwo

	

FAX : 866 (2) 767-4360

	

uwimw
FAX 64 f4) 664-6M

	

POLAND

	

46 fq~,'A TH ideal.

	

Knelislane Office

	

Pentand I low.
Amcklanill Office

	

WHNII I@ 30Q

	

2nd Floor

	

Alimmidwalv. Snuill .
3~4~ Porana Rd .

	

Uniftelinex

	

Mail

	

P0 Aux 1375

	

21 Clburiq-Hwa 3rd Rd .

	

Livinoon .
Gler-ficid

	

Dalbrovrk- HM3

	

Wandsbeck 431

	

Kaohs iu nq 80103

	

Vle~i I fith in . F 1-54 51113
P.O . Box 31b2l

	

PL-03-909 Waruam

	

Mahal

	

Phow886 (7) 312 2910/ 2376

	

Scolland
BirkBnhW

	

Phone. 1') 1 IR MI . 179 524

	

Phone : 27 (31105-0324

	

FAX : OW (7) 725-07M

	

Phone. 14(W a2766
Auckland

	

Telex : 812 4M

	

FAX : 27 (11 ~ 819~ 1 R92

	

FAX : 44

	

34974
Phone: 64 (9) 444-0760

	

PORTUGAL

	

Telex 6-20981 S~

	

THAILAND

	

f Blex . (61112 10615 1 EKLIV G
FAX M (9) 141-U Ibb

	

n-." c

	

;

	

I

	

A-

	

SPAIN

	

Dynamic Supply Engineering R.C .P .

	

URUGUAY
qu P.Mm las

	

12SoiPosanal RarnaiChiristcheirch Office

	

Electronics e Cientificas, &A

	

Tektronix Espabola S.A.
8T Wrighis Rd .

	

Sulkhournwit 63
P.O . Box 113M

	

Aw . Bornbeiros Voluntarios, 'o,e 102A

	

Madrilif

	

Banqkok 10 110

	

LI bertao 2529

Christhufch

	

Mail : MirafloregAlges

	

Cal le Condesa de Venadizo. 1-5a . plania

	

PM
.
roa: 66 (2) N~-~313 (8 lines)

	

Mad . Casi I la de Go r8os I IM

Fhofla. 61 (~) 3132- (13

	

1495 Lisbon

	

28027 Madrid

	

FAX: 66 (2)1 ~81-1467

	

Correo Central

FAX: 64 (3) 3W212

	

Phone .W (1) 4 1 OM20

	

Phore : 34 (1) 404-1011

	

Telex : (188) 824Lei DYNASILIP TH

	

Monl8vid8o
FAX: 35 (1) 1540037

	

FAX : 34 (1,104 G%7

	

Mom: 598 (2) 713-90150204
NIGERIA

	

I Blex . 1 bbl 5 ESPI: ~ p

	

Telex: (1)31) 4GO1 4 TKME E

	

TUNISIA

	

FAX . 59B (2) 7 fl7338

Obodex Nigeria Ltd .

	

QATAR

	

Bmelo"

	

Societe
El Eslak

	

Telex: (3%) 23010 COALE. U Y

~1 A Air port Rrhad

	

C/Dipidar.i6n, 27fl, fla- plania

	

3Rue do a MGnnaiB

	

VENEZUELA
Business Coinimunicartlows Oder

	

OU07Barcelona

	

1 DOT TunisP .O. Box 55525

	

P .O - Box YOM

	

Phiine . 34 (3) 11~.5358

	

tqullab, C .A.
Ikep . I qw ;

	

Phone : 2 1 R (1) 244W. 342019

	

camcmJoha

	

FAX : 34 13) 301-1965

	

Telex : 034) 13VA ESLEK TN

	

Centro Saquros La Paz, Of . 1-61Phore: (0 1) 9152125, 962124

	

Phone 974 (*) 3Z5-~5 Y- 164

	

1elw 1831 ~ 97S98 I K81: InTelvw rqfil) 26744 DATA W,

	

VAX. 911 ~-) IIJ 8?1

	

TURKEY

	

Avdai Fr.i P, Lip, Miranda, Bolaila

NORWAY

	

Tielex : (49714219 BCQ Cd-1

	

BIN= Offics

	

Eirkman Elekbeinik AletleirT.A .S.

	

Carac

	

070

Tektronix Norgis AIS

	

Villa de P lencia. 8 Raiij

	

Nocatilocy Caddesi DW

	

MAI : Apirlido ?ffiO9

SAUDI ARABIA

	

18WOGem (Viis~aya)

	

Caracas 1070-A
BrobolkWeen 53

	

Al Rushoid Trading Co .

	

Phone : 34 (4) 464 7822

	

Karakey. BOO30

	

Phon
P.O . 8ox 1 Ol5 flislow

	

FAX : 31 (1) 464.(822

	

Istanbul

	

f

	

8-

Al Ithallaw

	

Phone: 90 (1) 1441W. 144MI

	

0: 58 f2) 23W05
0516 Oslo 5

	

Al Rushaid Building

	

SAILANKA

	

PAX:90(111407037

	

lelex . 211160 EDUIX
Phone: 47 (2) MT70

	

OPPUSilf,' ROYd I HUICI

	

Compatedink Bob System .

	

Telex :

	

243A MSE TR

	

fillarauillia
PAX. I I t~) b44 101

	

Prince Harnwd Street

	

Centroi Corricrcial Moplielco
Telex : IaW 7N90 TEK N

	

Akralbiya. Al Khubar

	

Limited

	

U.S.S.R

	

Ohvina 4. Piso
5

OMAN, SULTANATE OF

	

Mail : P.O . Bo)t 5C

	

G8. Havelock Roac

	

Argo Trading Ltd.

	

Avda 5 de Ju RG con cal lo 72

M I

	

LLC

	

Dhahran Airport 31032

	

colornlb05

	

Per . Sadmlkll~ A KW4

	

Mara~.ailbo

P .O. Box 889

	

Phone .

	

`Mrie : 94 (1) 5022O2J3.5O214Z3

	

12 tI .9

	

Mail : Aparladn 10499w (3) 898-00271-ON8

	

FAX : N (1) 502203PAX: 966 (3) 864 732D

	

SU Moscch

	

Maracrailoo 4001-AMILWI

	

Telex: N54) 224~5 C OLINK CE

	

Phone . ('~ 2W `0 it

	

Phow58 (151) 52 4578/ 74-9D
Phone 968 (')1 603-6W-607/-608

	

Telex : (491j) 87 1314 RUSH SJ

	

21121 INK Ll N K G F
FAX %A(*) &19-fflfi Fx1 I N

	

R"h

	

Telex : 413376

	

FAX : 58 (61) S1 2777

Telex : (498) 5052 TELIC DM ON

	

Suite4W

	

SWEDEN

	

. .
ARAB EMIRATES

	

Telex 62154EOUIX
4th Floor, 3rd Payi Ilion

	

Takirwir
All

	

Mideast Data
Systems

I.I .A .E .

	

YEMEN ARAB REPUBLIC
PAKISTAN

	

TheNm Alkji ia RI Li 11 liny

	

Rodhollin

	

A wwol B ,i Ghannourn B%

	

AlQw Eloctronles
raland Corporation (Pyt) Ltd

	

~ifteen Sbreet

	

Adolisberpsyaqn 31
Gmtrol Coiiirwraml Arv. ;j

	

RiT&JIh

	

Mail : Bo x 200

.

85

	

P .O .
Box

17022

Iqlbal Road

	

Mail . P .O. Box 587~1

	

S I ~1 B2 BROMMA

	

Mail ; P .O. Box 78N

	

Sanwa

P E G H Sovipty

	

Riyadh 11515

	

Abu Dhabi

	

Yernan Arab RepublIc
11% ne : 40 M 292110

	

Pliburie N97 fP) 272. WD
Karachi-29

	

Pborie: 966 (1) 478-53271-832B

	

FAX 46 (8) M811 05

	

Phowgri (2) 213000
Phone W (21) 43 731 ~,'AW4

	

Tv. Iv.x (4119) 406 434 11 INHID S%J

	

Ger"""

	

FAX q71 (2.) 213 741

	

Telex : (B95) 3117 NA,RYE

Telex: (952) 25230 JALAL PK

	

SINGAPORE

	

LingecragswAgEn a

	

Telex- (093) 24 325 MDSUAF EM

	

YUGOSLAVIA

PANAMA

	

Macomb Silligalpors Ltd

	

Mail Nix 40M.

	

UNITED KINGDOM

	

conumarce pm.

Exelcirthirg Marketing Corp. S .A.

	

S,421 oll vastra

	

Tektronix U .K . Limited

	

lingpielef1m 6
S irne Darby 1,entre

	

PI im iv. 46 0 1) FyqI(M

	

Furjr%A~ruiv.

	

YI J-61 109 I-jUblWa
Urban1wion Los An qclci

	

8% Duricar n Rocid- 04 02

	

- Ax : 46 (31) 691522

	

Globe Park,

	

Phone: U (6 1) 322-241
Me 1:1 Pancal No. 30

	

Singapore 2158

	

FAX . ~B (M) LN-AO
Ediflco El Dorado

	

Phone 66 f') 469 W3

	

SWITZERLAND

	

Madk1w. RuekqSI 7 1YO

	

Telex : 31233
Mail . Aparlado4929

	

FAX 65 r-) 407-1906

	

Tektronix hirternarlional A.A.

	

Phone: 44 (62641600)
Panarm 5

	

Telex f186) 23179 AS

	

GUbe Istra5z 11

	

FAY : " (6284) 74?9q

	

ZIMBABWE
Phone 5fl 7 (') BG-W 1 I-MIJ2

	

Tele~ : (851) 04727r. 647378 TEKMAA G

	

Protein
Medical 9whirlow (Pirt) Ltd .

T~Iex: (320) 3M3 ELECTRON PC

	

SOUTH AFRICA

	

Mail . P.O . Bov 2142

	

"mom"

	

111 Kplv in Road South
Floaters Technology Ltd .

	

C H 6300 Zug 2

	

Pindar Road .

	

Graniliesioe
PERU

	

jahannectimill

	

Phone: 11 (42) 2191W
Impart . V Repecelill. Elocir . $A

	

FAX: 41 (42) 217 784

	

Hoddesdon

	

Mail

	

P.O . Box 2(&b
746 51h Street

	

Teex : (845) 869MB TE KZ C H

	

Hertiordsh ire. LN11 ODB

	

Harare
(I" In"alown)

	

"Iberg . Sandton 2M

	

Phone : 44 (992) 07151

	

Phone . 26i (4) 7040M
Avda . Franklin D . Rooseviell 1Q5

	

Mai I P. G . Box 3912 7

	

SYRIA

	

FAX : 44 (992) 4137796 . 445929

	

FAX: 263 (4) 7OW
Editicio Rirnac

	

Bramley 2018

	

General Trading Co.

	

Telex: l851) 255M TEKV1PN G

	

Folex: (2) 4102 PROTA ZW
Lima 1

	

Trammel

	

Sairwa Simi No a Sri III F.I!Plb,one- 51 (14) 2WI). 272076

	

Phom : 27 (11) ?N-3647

	

Mail : P .O . Box M
Fax . ~ 1 (14) 271324

	

FAX 27 (11) 887 147q

	

DurrosemTelex : (394) 2%&S IRE ING PU

	

Tolex

	

4-24409 SA

	

Phone: 963 (11) 214807L 2Z4171)
Tolem (4 .1V) 411 2M RITCO SY

(') Ctlyw& is rV needRd who dria1mg lhes piffire. rejfte&.r

502



ALABAMA

	

DISTRICT OF COLUMBIA

	

MARYLAND
Illsowills

	

(See MARYLAND)

	

lawni
49M C i ii I oi ole, OP yn . Si i ile H

	

102 1 okulroi it Dr
Hurrlsvile3w

	

FLORIDA

	

Coc"yille21030
plhurie : ~2115) &9G-W. 12

	

Fart Laudivallids

	

PI oi iv. (3111) T71-W
FAX : (205) 837-2666

	

2003 N.W . 52nd Street Su lie 102

	

-AX : (301) 771-143Q
(0own as) EyDrass 11 reek flIfiad

	

BeALASKA

	

Fort Lauderdale 33009

	

700 Professional Drive
(Saived by the Saaftle, Washington held

	

Phone. 005~ 771-97M

	

Gaillhinslimy ~M7_0- .U~n
office)

	

From Mlaml : (W5) 947-6053

	

Phone : (301) 94&7151
VAX. (305) 771-9761

	

FAX (LMI) q2l-flilfllARIZONA

	

Alm serves Puerto Rico and

	

Mai I Ing Add rm :
Phonetic

	

U .S. Virgin Islands

	

P.O . Box W263015 S 48h Sirbut. Suite 100

	

1111111andis

	

Gallnerstourg 20884-M6Tempe a52E2

	

12051 Cwporale Blvd.
Pholm [QP) 4%R-1011

	

Orlando 32917

	

MASSACHUSETTS
TAX : (602) 43T-~210

	

Phone : (407) 249~1000

	

smon
Mail ing Addmq_

	

From the Cape Canawral

	

482 Bedford Street
P.O- Boxaw

	

Area : (407) 636-0343

	

Lexington 021 3
Phoenix MMS

	

FAX (07) P 77 47n

	

Phone (617) 861 -M
ARKANSAS

	

1P

	

I&

	

FAX : (617) 81~3-5~94

(Served by the Orklehoma City, OkIshorna.

	

47119 R;jyimi Rlvc . BIdU 1

fietcl oflice)

	

Pensacola 32503

	

MICHIGAN
pkner (,T4) 476- 1 &97

	

nobvilli
CALIFORNIA

	

FAX : (904) 476-0720

	

378% Interchange Drive

Coistorill

	

Fannicighin Hill ~ 48391
GEORGIA

	

Phone: (313) 478-5,200X1 Vincerit Foad

	

Ablasta

	

FAX: (,911) 47R - 1921PIP.m.mid Hill W."

	

Technolcq
Mme : (415) 932-4943

	

. y ParlijAtlarria

Flom Oakland/

	

650 Engirieeting Dfive

	

MINNESOTA

San riannto: (415) 254-5353

	

Norcross ~O[K12

	

$1. Pul

From'&waffienin: (qlfi) 447-9fl72

	

Phone: (404) 14M(IO

	

26M Long Lake Road

rrom rrmionrbrMilipitas : (415)'491~7067

	

FAX (404) 449-0858

	

Build Ing A

P rffn Li vermore. (415) 40-51 7B

	

Mai I Ing Add rtss:

	

RosBwiljB 55113
FAX : (415) 932-B596

	

P 0 Box &W

	

Phone : (612~ 535-~520

Mai ling Address.

	

Norcross M91

	

FAX: (612) bdb-0116

P-0 . Box 4040

	

HAWAII

	

MISSISSIPPI
Concord W4b21-2U4U

	

NG1sININ

	

(Surwd by Ilhe Huntsvii1c, Tennessee and
M=hff"m BmKb

	

320 Ward Avenue .
Suite

111

	

Pensacola . Florida lield offices)
3601 Aviation Blvd . . Suits 121YJ

	

Honolul4j 958 14
Manhattan Buw,~i . ON66

	

Phone : (808) ~22-2221

	

MISSOURI
Phone: (2 13) 043-6505

	

VAX. (808) 523- 7595

	

St. Looft

FAX i?1 .1) 643 W9

	

"Mil$miceComer

	

1854 Lackland I irl I Parkway

Irvine

	

309 Uaiona St. . Suite 1005

	

St. Loijim &9146
17R92 . hindii ~i w, Rlwrl

	

Honolulu . Hawaii %819

	

Phone : (314) 50-1060
Irvine 92714

	

Phone : fN8) Mi -Umu

	

VAX . (314) 569-1061
Phone. al 4) 6BG-PAM
TELEFAX: (GP 1) (714) 660-M X31 1

	

IDAHO

	

MONTANA
PAX. (?111) 4 74-1499

	

l_SvrvW by Iliv Scaqlc, Wastiinqbon and Sall

	

(Served by the Salt Lake City . Ulah and
Mailing Address :

	

Lake City, Utah field offices)

	

Denvea, Colorado field iifficeq)
P-0. Box 19523

	

NEBRASKA
I ryi ne 92713

	

ILLINOIS

	

(Served by line Kansas City, Kansas and
Las

Amp'ns

	

Chica"

2 1200 E wi n Street

	

5350 Keystone Court

	

Denver . Coloradlo field offices)

Service Conisr.

	

Rul I intj Mp~mlixws F~W

	

NEVADA
2129 Erwin ~Ireet

	

Phone : (700 ~ 25S-75W

	

(ServW by the Concoird, California :
Woodland V1411s 913b(

	

lhi .l:~AX fI;P 1) (112) 2~59-?.W

	

5alt Lalw City. Utah: and
Phone (919) M 1711

	

FAX : (312) 2%-M

	

Allbufluenjim . Nm Mexiw field offlon)
FAX : (016) 340i-W40

	

INDIANAMoiling Add ress

	

NEWHAMPSHIRE
21300 Erwin St.

	

INMA"olk

	

(Served by the Boston. Massachuserts
P .O Blix R~w

	

8751 Wesleyan Road

	

fiBld offioe)

Woodland Hills 913~5

	

iMianapoli s 462b8
Sam Disp

	

Phone: (317) 872 -87ffi

	

NEWJERSEY

5770 Ruffin RoW

	

FAX: (317) 875-ODGI

	

woodbrifte
SanDno 92123

	

IOWA

	

40 Gill Laft
Phone : (619) 29?-W

	

(Served 4 1111A. Ch iL'.Iytl, IIIil1r)i9 Wid RAnSW

	

Woodbridge OM
FAX : lib N1 2~2- (854

	

City, Kansas held offices)

	

Phone : (201) 636-861b
slurtill Clerill

	

TF1 fFAX (GP 1) f201) 63&M 6xM
300a Bunker Hill Lane

	

KANSAS

	

FAX : QQ1) ~X- 7234
PO Boy 5M

	

Rainsam. city

	

NEW MEXICO
Santa Clara 9t?XQ-M

	

10513 West 841h Terrace

	

AllhimparglilePlir"lic (408) 013 OBW

	

Lenexa tk2 T 1

	

1MOrtiz Drive . S .E.T[LEfAX : (GP 1) (40M 49&-W X1 31

	

Phone : (913) 54 1 -~0322

	

Atli

	

of

	

R71-FAX (408) W 6061

	

LifIll

	

11UH,
FAX : (9131 Al -Win

	

Phone- (505) 265-5541
COLORADO

	

Orrialha, Liflmln, Wichila

	

(W)~84-2127
DOMW

	

EnterpriseU(	FAX : (505) 256-M7
393 Inverness Drive Snuth

	

KENTUCKY

	

NEW YORK
Evewood 80 112

	

(Sei yed hy the Dayton . Ohio : &. Louis,

	

A
Phone . (303) 799-1DOO

	

Missouri : and InOianaDol is . Indiana lield

	

-1
Telex : (Ipfocom) 45-4455

	

26Cornputer Drive West
oflices-)

	

Mbarly 122tkFAX: (303) `90-4(A

	

P[

	

- --LUUMINNA

	

111re %

	

i

	

-
CONNECTICUT

	

(Served by the Houston . Texas and Dallas,

	

FAX: (51l3) 458- 7361
11111111111ford

	

Texas
field o1ficos)

	

Love lWand
200 Cascade Blvd-

	

1 13~5 Wait Whi" Road
Mil101 LI WF50

	

MAINE

	

~~i4log
Phorpe : (2031877-1494

	

(&~ryodl by ~r Boston, lvlas"usel:M Ileld

	

Melvilt. NY 11747-9008
VAX (~03) 8T7-7201

	

office)

	

Phm2 : (51fi) 756 %%
From NYC : (719) BK-8010

DELAWARE

	

FAX . f515) 7~fl-qP?7
Urved by ft aallimoe. MaoylW and
Ph ilad8l phia, Pennsylviiiia lie Ill nflira~)

US SALESAND SERVICE OFFICES

Pauglidureirwe

	

TEXAS
Be,e~lhwcod Offia Park

	

Anus3&9 South Sued

	

4120 Commercial Center Drive. Suile 500Poughkeepsie 12GO!

	

Auslin 7fl744PI ioi iu f914) 454 7UO
FAX : (914) 454-7552

	

Phone: (5121462-2400
Rwhostaf

	

FAX : (L9 t2) 00-2,999

1100 Pittsford-VPctor Rog, Suits C

	

IIIIIIIIIIIIIIIIS
Pittsford 14534

	

1 50 cfjrplj4jk. Driyu

P)one: (7 1 G) 383-0070

	

Irving 75036
FAX f716) 383 M

	

Phonp. (~14) ~50 OKS
Melro: (214) 751-0470*rnm

	

FAX- (214) 550-R2M1 Nortlimn concourse

	

FAX7 (214) 550-T363 (Sewice)North Syracuse 13212

	

Marl ing Addrm:Phnne: (315) 495 FA1
rAx: (315) 455-2915

	

P .O- Bm 165027
Irving MI6

NORTH CAROLINA

	

kod"
Ral"Ph

	

1am`S. Wilcrw Dirive
29% Gatftay Centr~ Blvd

	

Houston 77099
Morrisville 27560

	

PMno: (113) 933-M
Phone : 019) 481-3&00

	

FAX: (713) g33-6233
FAX : (919) 16941212f3

	

Maiii ng Address .
P.O . Boy, 430q

NORTH DAKOTA

	

Houslon ?1~10
(Served by the SI . Paul, Minnesota fINd

	

Kelly
onice)

	

Q31 S . General McMullen Dr .
SuilbD TOI

OHIO

	

San
Antonio (bZ26

Cleveland

	

Phone (512)432-1341
0 00 Rockside Woods DIA . . Suite 11 b

	

FAX : (51 ?) 432 - 1369
C uyuland " 131
Phone : (21~) 447-50M

	

UTAH
FAX (216

1
"7 50%

	

UK LakeCRT
Dieft"

	

1515 ftl 2200 South . Suite A
M1 Prou I V.% Rd

	

,Ili I Ap. Ci ly 84119
Daytori 45449-23%

	

Phone : (801) 977-0100
Pfic. ne: (519) f[sq-3I9,91

	

FAX : (801) qT7-nl OP
FAX: (513) 1366-2093

	

VERMONT
OKLAHOMA

	

(Served by the Albany . New York liell office)
SkIllskina City
4400 Wi I I Rogers Parkway, Suite. 220

	

VIRGINIA
Olklahorria City (~108

	

Illoullp
Phone : (406) 943-a 127

	

Rosslyn Center
OKlahoma W@ts Oniv . (BOO) 522-81 .96

	

1700 N . Moom Street . Suite 1620
FAX: (405) 942-6495

	

Arlington 2LJ09
Phone: (703) V2-1,Lkc

OREOUN

	

PAX: (700) 525-1802
Portland

	

03mptn
tM2n S W . Nimbus Drive, Suite K-4

	

525 Butler Farm Road, Suite 1 G2
Porti and M23

	

Harnplon 2Ykk
Priunr (503) 620 91 OD

	

Phone f664) 865-1588
FAX (50j) C~Wj I

	

FAX : (804) VZ-MW2
FwLufy servim Candw.
Teklronix I ncustrial Park

	

WASHINGTON
Reavei li in q7n77

	

I

Phorie : (503) 642-NM

	

3709 157th Avenue NE
I WX: (ql fl) 467-97W

	

P.o Biix q?n2i
TU: 15-1754

	

Redmond 90073-9721
Pltone : (206) PR9-Dn

PENNSYLVANIA

	

FAX : (2ffi) 883-13W
ftiladmilahlia
450 Senlry Parkway

	

WEST VIRGINIA
Blue Bell 19422

	

(Served by the Pi&tiurgh . P~mnsylwwil@ field
Pho nu (215) B25-M

	

Dffice)
FAX (~j ~) U25 M9

	

WISCONSIN
PoLb" Ill
1051 Brinlon Head . Suits RM

	

(Served by the Chicago, 11 linom, and St. P-mil .
Pittsburgh I U21

	

Minrl(!Kla fiew offiDw
Phone : (412) 244-9M

	

WYOMING
FAX 1412)244 IW

	

(Served by the Denver, Colorak and Sall
RHODE I=NO

	

Luke City . Ut3lh, field Gffic~s)

(Served by lhe Boston. MassacturAs

	

CORPORATE OFFICE
Seld Ali(r)

	

Tektronix, Inc .
SOOTH CAROLINA

	

P .11 Rnx5m

(Served by Ilh* Aflanni, Georgia ancl Raleigh .

	

Beaverton, Oregon ~70 77
North Carol ina

I
idd olihm)

	

Phom. f .%I) FP7 7111
P1111111111010AL PLANT

SOUTH DAKOTA

	

I ekbnow lildiiMrial Pdrk
(Servecl by the St . Paul . Miniresola

	

Beewerlon . Oregon 97OT7
field office)

	

IIIIIIIIIIECT IIIIIIIIIIIIE&
For United States. Viig in Islancls, and Puerto

TENNESSEE

	

R~co . C ontact ou r Mal ioiml R&Pi kul ing Ccnicr-
Illmon"Is

	

PhDre : (800 ~ 426-2200
W1 Executive PaM Drive. Suite 11

	

Addiftiml 4misizinve or
Kilmvill(~ 37T3

	

Tokilronkit office senring frop :
More: (6 15) 690-6422

	

P.O . Box 1 `01).
Fi L)i i i Oak Ridge (615) 482- 7349

	

6caycrion, OR 97075
FAX- (615) B91-2972

	

F'rone (RV) 113b-9433
TLX 15T754
TWX : (910) 46?-8 `U13

503
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EDUCATIONAL REPS

	

RENTAL COMPANIES
Ak*a

	

Illinois

	

NewJemey

	

Alebam

	

caftental Ran-

	

In.
E&T Eloctranks. Inc.

	

Josto Elactromics

	

rest Equipored senrices

	

Technical Training Akft

	

(W)N7 4688
Anchorage, AK

	

Nilm . IL

	

~'oirlh Plo iil uld NJ

	

Dirnning ham, AL

	

Electo Now Cotinoradam
(907) 2M

	

(201) 55 1 -1 133.	-448R

	

(312) 2W-4M

	

~205)RP~- 1 .Vf,

	

(918) 787 2100
Artz"a

	

W. W~ Grainger

	

119MA Ellectric CmpMw Swdca
Bulfalo Grove . I L

	

NowMexico

	

Califigmis

	

(800) GE RENTSC1111111-11111dermod"

	

%'312)459-5445

	

Electronic Paris Co .

	

GmpL. 011mCo.

	

$91111"

	

rintir"Ics, Inc.Ternpe-AZ

	

AllbLqLerquo. NM

	

Frcrnom. CA

	

(")2p~q(W) 431 DW

	

Indiana

	

f5O5) 293-6161

	

f415)~51-G720

	

Leasannatric . Inc .jelaw T"Is Ift.

	

killed Bramicast Ecielpment

	

NowYork

	

Ranvisce, In.

	

(8M) 553-225,9Plimmix A7

	

Rich rno-9d, IN

	

San Juan Calpivano, CA
05021%64241

	

~jl e~ %2-n9li

	

Transcat

	

(714)979-114 .92

	

11111caram ROOM
Rochester . NY

	

(8X1352-M
Arkenaps

	

Maryland

	

~13) IH-4&)l

	

111110:116whicliatts

	

(415~ 276-2626
C"Nnot"

	

EILInstrUrneaft

	

A~Q)U~-t470 OL is idc New Yc4)

	

Technical Educartlas Products

	

HIM. INC .

L Me Hcrk . AH

	

~prik~. MF)

	

Hamp&rr VA

	

(8W) TELOGY-1
(501) 562-9 loo

	

(301) 77 ! -48CO

	

Ponasylvanio

	

(W5-CA94)

(W)FII IN7

	

Sainshine sciammic Instrummits, Inc.

	

(41a) 5)C-3209

	

U.S . Inglismew Refflalls, Inc.
Calilhor"18

	

F')iIa&Iphia. PA

	

NewYork

	

(I)DO) 824-2073
Intnimmut I!Nqpln~

	

Manachoaft

	

Vourall Amclatm Inc .
San Diego . CA

	

Contact Last

	

Souffi Carolina

	

'ittslord. NY
(~Tg)268 8344

	

NorrhAndo~er, MA

	

~716)248-9130
FFC Eliectruics;

	

I h0g) 082-211M

	

DixieElectrosics
LosAnquIes, CA

	

Columbia . SC
v

	

Ohio
(21~13

.
d8-Cb2i

	

Michips

	

m3j .'I~L53.

	

SIMC; Training Sphmn;
maromill Mush

	

. INC.

	

Cbelsa Industrin 11I.S .)

	

Tezu

	

T-D ,Bdo . 011
El Monte. CA

	

Livinio . V I

	

1NOTEK

	

(41 .ql .M2-~7P4
(8WI 522-MM

	

(31j) 525-11~5

	

Ila I hj~ . TX

	

pdantyhronla
Illiftlinill Innitivireent Con"My

	

(8W) 482 4286

	

(214) 243-7M

	

kthw
a

. WIIILM & AssociatesSan Marcos . CA

	

lill"Ne"to

	

1110mill Elwbwio3

	

4umrwI----, cwn PA
(1141114-2bW

	

Stark Electronics Smpply

	

Daijas . TX

	

(717) 50~-FF
Zwk Ellacheallos

	

Ain reapol Is, MN

	

[~14) 219-flWO
M1II)1ta3- CA

	

Toin

(408) 942-5432

	

Utah

	

TenhIF4Systrinel INC,

Mlil

	

Staward S"plip cow"Ay

	

Dallas. I X
Colorado

	

Cbmisu Industries 101hv)

	

Sall Lakc Cily- UT

	

(214) 709~13M5
CW Electraffiln Salgis Co .

	

Vorylivid 1,4~iglhis M0

	

Xi) 18C-3371

	

Virginia
Denver, CO

	

Q14) 997- 77Q9

	

WaShIngtDIT

	

Ronalld A.Williams, Ltd.PWII &92 1ill

	

Electronic &Wly Co.

	

Radar Electric

	

Richmond VA
11110orgis

	

Q-15KCity.MO

	

SeAlf?. WA

	

(M4) 282-8239
ownEintramics, In .

	

~816) nal 0250

	

fX6) 282-2511
Norcrm . GA

	

ISIL Carpotarties
(404) 4,15-2620

	

Si Louis . MID
(314)423-3141
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