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| Checks and Adjustments

Table 2-1

Progedure and Description

This section contains proceduras that allow you 1o examine measurement limits
and electrical specifications of the 11A34V Video Amplifier, Procedures 1to 11
(see Table 2-1) are intended to returm the 11A34V Video Amplifier to proper
operation following repair, or as a part of a routine maintenance prograrm.

To ensure accurate operation of the amplifier, check the electrical adjustment after
each 2,000 hours of operation; or every 24 months if you use the amplifier
infrequently, Refer 10 the 171434V User Reference for more information about
advertised specifications and amplifier operation.

To verify that the instrument is functioning, perform the procedures which have a
{+) indication in the Functional Test column of Table 2-1. If you wish 10 verify the
specifications of the instrument, perform all procedures.

Measurement
Limits (Examine)

Specifications
{Check)

Functional
Test

Adjustments
(Adjust)

Procedure 1 Initial Setup

none none noneg ol

Procedure 2 Enhanged
Accuracy

none none successiul -~

execution

Procedure 3 High Frequency
Response

Amplifier Step Response

Amplifier Bandwidih:
Perfarmance Verification
Procedure

Amplifier Bandwidth:
Functional Test Procedure

difference between
two waveform
aherrations + 4.5,
-6% peak and

8% p-p

HF1, HF2, HF3, and
HF4 g0 that the
GH1, CH2, CH3,
and CH4
aberrations
respectively, are
within +4.5, 6%
peak and 8% p-p

refer to Table 2-3

far the bandwidth
specifications

none

Deak-peak
measurerment
=548 mV

Frocedure 4 Input Resistance

1MO +£05%
750 =0.5%

T1A34V Sarvinrn Retorence




Tablie 2-1T — Measurement Limits, Specifications, Adjustments, and Functional Test (Cont.)

Procedure and Description

Measurement
Limits (Examine)

Specifications
(Check)

Adijustments
(Adjust) Test

Functional

Proceciure 5 Vertical Accuracy

DC Balance

Gain

DC Offaet

none

fone

nang

from 5 mv o 10V,
trace within £0.2
dive. of center,

from 1 mv ta 2 mV,
frace within = 1 div
of center

peak-peak
measurernent is
5V *57 m\V

100 of waveform
vertically centered
within £ 0.5
divisions

"a"

nane

none

none

Procedure § Bandwidth Limit

none

at 100 Mkz limit:
2.45ns < rise time
< 4.55ns

at 20 MHz limit;
12.3 n1g < rige time
= P27 ns

none =~

Procedure 7 AC Coupling

none

bottom of square
wave near center
graticule line and
waveform centered
on 8Creen

nong -

Procedure 8 DG Balance

none

refer 10 Table 2-4

none

Procedure 8 AV DC Accuracy

none

within +0.63%

noneg

Frocedure 10 DC Offset
Accuracy

none

.refer 10 Table 2-6

none

Procedure 11 Video Pick-off
Offset

with input coupling
off, the voltage at
TP2is 0V £5mV
or less and the
voltage 2t TR4 is
OV £5mVorless

none

CH 1 offset and
CH 2 offset are
adjusted (with inpul
coupling off} to set
the voltage at TP2
iSOV £5mVor
less and the
voltage at TP4 is
GV +£5mVorless

By
r\}:
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Description

Tabie 2-2, Test Equipment, lists recommended test equipment for use in this
manual. The Functional Test coluimn of Table 2-2 indicates, with a check mark
{#), 1he test equipment recommended if you are only performing a functional
test. Procedure steps are based on the test equipment examples given, but other
equipment with similar specifications may be substituted, Test resulls, setup
information, and related connectors and adapters may pe aitered if you use
different equipment,

Examples of Recommended Funectional
Test Equipment Test

Minimum
Specification

11000-Series Mmaintrame

mainframe that
accommodates the
amplifiers

TEKTRONIX e
11401 Digitizing oscilloscope
11402 Digitizing oscilloscope
11402A Digitizing oscifloscope
11403 Digitizing oscilloscape
11403A Dightizing oscilloscope
CSA 404 Communications
Signal Analyzer

DSA 800 Series Digitizing
Signal Analyzer with version 2.0
firrmware or higher

OO0 Series mainframe
that accommodates tha
amplifier

Power Module

Tektronix four-compan-
ment power module

TEKTRONIX TM 504 Power Module

| eveled Sing Wave
Generators

250 MHz to 1000 Miz,
Leveled variable
amplitude, 50 kMz or

& MBz reference

TEKTRONIX 5G 504 Lovel=zd Sine I
Wave Generator with a TM 500-5eries
Power Module

260 kHz to 250 MHz,
Leveled variable
amplitude, 50 kHz or
6 MHz reference

TEKTRONIX 8G 503 Leveled Sing
Wave Generator with a TM 500-Series
Power Module

FPower Supply

Continuously variable from  TEKTRONIX PS 503A Dual Power
0-40 V; current firmit, Supply with 2 TM 500-Series Power
adjustable from 0 - Moduie

400 mA; 20 v at 400 mA

with overcurrent protection

DC Vottage Calibrator
. {oplionah)

Cutput, -4V Data Precision 8200

Fulser

Armplitude: 250 mv
Rise rime: =125 ps
Aberatigns: <1%

TEKTRONIX 067-06871-01 Tunnel diode
Calibration Fixture

Digital Multimeter
{wiest leads)

Accuracy =0.01% Fluke 8342A Digital Multimeter

T1ARN Sanrr Raterencn




Descripion

Minimum

Table 2.2 — Test Equipment (cont)

Examples of Recommended Functional

orie male BNG connector

Specification " Test Equipment Test
Signa! Standardizer Tektronix Calibration TEKTRONIX 067-0587-02 Signal
Fixture with irterface Standardizer
connector modified for
11000-Series use
11K Plug-in Extender Tektronix Fart 067-1261-00
Calibration Generator Period, 0,1 ms TEKTRONIX PG 506 Calibration -
Amplitude, -60 V Generator with 2 TM 500-Series
Square wave outpd, Powear Module
0.25% accuracy, 1-2-5
amplitude selection from
200 pV p-p to 100 p-p,
™1 ms period, fast rise
=1 ng
Coaxial Cable, 36-inch 50 0, 36-inch mate BNC  Tektronix Part 012-0482-00
(2 required) connectors
Coaxial Cable, 42-Inch 50 0, 42-inch male BNC  Tektronix Part 012-0057-01 -
(2 required) ' connectors
Adapter, BNG to Alligator  BNC Fernale o Clip leads  Tekironix Part 013-0076-00
Ciips ‘
Term Conn Link Shorting strap Tektronix Part 131-0883-00
Attenuator, 10X Impedance: 50 0, one Tektroniy Part 011-0059-02
male and one female BNC
connecior
Adapter, BNC-to-Banana  BNC Female-io-Dual Tektronix Part 103-0080-00 ey
(2 required) Banana Connector
Adapter, T BNC, T Two female and  Tekironix Par 103-0030-00 -

50 {3 Termination

Impedance; 50 (;
Accuracy, within 2%;
connectors, BNC

Tektronix Part 01 1-0040-01

_Resistor

430 0, 10% tolerance;
power rating, 1 W

Tektronix Part 303-0431-00

Alignment Too!
{(insulated siot)

Ingulated glot

Tektronix Part 003-0675-01

Magnetic Screwdriver

Holder for Torx tips

Tektronix Part 003-0293-00




Description

Table 2.2 — 7

Minimum
Specification

est Equipment (Comt,

Examples of Recommendead

Test Equipment

Functional
Test

Tark Screwdriver Tips

#6 tip

#7 tip

#B tip

#10 tip

#10 tip narraw shank
#15tip

Tektronix Part 003-1415-00
Tektronix Par 003-1293-00
Tektronix Pan (003-0964-00
Tektronix Par 003-0814-00
Tektronix Fart 002-0815-00
Tekironix Part 003-0866-00

Integrated Circuit
Extracting Tools

IG insertion-extraction
pliers, 28-pin type

Genaral Tool B/N Us0sBG or

equivalent

50 t0 75 min. loss
2.3X Anenuator

Impedance: n 50 O out
75 0}, one male and one
fernale BNC connector

Tektronix Part 011-0057-(1

Needie-nose pliers

Twiezers

C Heference




Using these
Procedures

The first-time uger should becorne familiar with the above infommation prior to
performing the procedures.

At the beginning of each procedure a short namative describes the purpose of the
procedure. The naxt section, labeled Measurement Limit, givas the proper rangs
for the specification. The Specification section gives the specification to be
verified by the procedure. The Setup section provides a figure that shows tes!
equipment setup and connection. The final section, labeled Steps Necessary To
Check, lists the steps required to check the video amplifier's specification.

Conventions in this Manual
In these procedures, the following conventions are used:

m  CAPITAL letters within the body of text identify front panel controls, indicators,
and connectors (for example, MEASURE) on the mainframe and amplifier.

Bold letters identify menu labels, display messages, and commands typed in
from a terminal or controller.

initiat Capital letters identity connectors, controls, and indicators (tor
example, Position) on associated test equipment. Initial Capital letters aigo
identify adjustments inside the amplifier (for exarnple Vert Pos).

A heading system is used to readily identify the steps that contain pefformance
verification and/oy adjustment instructions. For example, if Check is the first word
in the title of a step, an electrical specification is checked, If Adjust appears in the
title, the step involves an electrical adjustment. If Exarmine is the first word in the
title, the step concerns measurement limits that indicate whether the instrument is
operating properly. These limits are not to be interpreted as electrical
specifications, ‘ '

Initlal Mainframe Settings

At the beginning of most steps, you are instructed to Initialize the instrument as
part of the setup. The Initialize feature, available through the UTILITY meny,
presets all mainframe controls and functions to known values, Initializing the
instrument at the begirning of a step eliminates the possibility of settings from
previous steps causing erroneous or confusing results. For more information on
iniliatization, refer to the mainframe User Reference ranual.

Menu Selections and Measurement Techniques

Details on measurement technigues and instructions for making menu selections
are generally not included in this procedure, Comprehensive descriptions of

menus and instrument features are located in the mainframe User Reference
marwatl,

Checks and Adjustments




Procedure 1
Initial Setup

&wgc AUTION §

A bt

Perform the Checks and Adjustment procedure within the ambient temperature
range of +18% and -+ 28°C 1o ensure proper mainframe and 11A34V operation.

Specification
Rower on and warm test equipment,

To avoid damage to any of the equipmani, set the mainframe ON/STANDBY
switch to STANDBY before installing or removing plug-ins.

Turning the mainframe power off during probe calibratich, self-calibration,
Extended Diagnostics, or other infense systern activity may result in some
internal data being corrupted. If corruption oceurs, refer to Restoring
Calibration Data in Section 3.

Steps Necessary for Initial Setup

[] Step 1:  Pawer on the following test equipment, so that it is warmed up with
the mainframe and 11A34V o be tested.

Power supply

Calibration generator

Leveled sine wave generators
Digital multimeter

[] Step 2: With the ON/STANDBY switch set to STANDBY, connect the
mainframe to a suitable power source, ‘

[] step 3: Instalt a signal standardizer in the Center plug-in compartment and

the T1A34V in the Left plug-in compartment. If you are performing a functional
test, it is not necessary 1o install the signal standardizer.

[] step4: Setthe front panel ON/STANDBY switch to ON,

D Step 5 Allow the equipment to warm up for 20 minutes before continuing.

TIARAY Banire Deforence




Procedure 2
Enhanced Accuracy

This procedure shows the setup and lists the steps necessary 1o check the
Enhanced Accuracy state of the mainframe. 18 purpose is to verity that the
Enhanced Accuracy stale can be achieved by the mainframe. When the
mainframe has achieved Enhanced Accuracy, the symbol (EA) will be displayet
The mainframe stores both the time of calibration and ambient temperature for
use in maintaining the Enhanced Accuracy state,

For more information about the Enhanced Accuracy state, see Enhanced
Accuracy in your maintrame User Reference manual.

To verify the Enhanced Accuracy state, check the DC meagurement accuracy of
the amplifier and mainframe system, apply and manitor test voltages, then
compare these test voltages with the measurements made on the screen.

Specification

Setup to Check Enhanced Accuracy

Mainframe o=@
11A34V} Signal
cH1 (@) { Stand-
eny () | Ardizer
cHa (@)
cHe (@) ®

Steps Necessary to Check Enhanced Accuracy

£ Step 1: Initialize the mainfrarme’s settings.

Leftplug-n . ... no selting changes
Mainframe . ... . . e no setting changes
Signal standardizer ............. ... ... . notused in this part

[] Step2: Twenty minutes after power-on, the mainframe must recalibrate its

to achieve the Enhanced Accuracy state. Press the ENHANCED ACCURAC
button, A prompt then appears on the digplay. Press the ENHANCED

ACCURACY button again. Enhanced Accuracy is achieved afier a couple o
minutes.



Procedure 2 Enhanced Accuracy

“
!

LT

fcaution

e, ]

Turning the mainframe's power off during Enhanced Accuracy testing may
result in losing some of the non-volatile RAM data. This could cause
diagnostic errors at the next power-up, and cause the mainframe to operate
unpredictably. if this occurs, refer to your rainframe’'s Service Reference
ranual for instructions on restoring calibration data.

[ ] step 31 Check that the message, Enhanced Accuracy in Progress
(indicating that the mainframe is attempting to achieve Enhanced Accuracy)
appears.

[] step 4 Check that the message, Enhanced Accuracy completed ard
passed or Self calibration completed successfully appears. This indicates
that the Enhanced Accuracy state has been achieved. The EA indicator
appears on the display when Enhanced Accuracy is active,

vl Rofivonce




Procedure 3
High Frequency
Response

This procedure describes the setup and lists the steps necessary 1o check the

11A34V system high frequency response. 1t is divided info two parts, a functional

test and a performance verification procedure.

Functional Test

This procedure describes the setup and lists he steps necessary 1o perform a
functional test of the 11A34V bandwidth.

Specification
A peak-peak measurement =848 m\.

Setup to Check Amplifier Bandwidth: Functional Test Procedure

Mainframe

Leveled
5ina Wave
Generator

o CH4 (@ﬂ e

Cratgpt

e/

q2-inch
50-75 (), 2.3X Attenuator  Coaxial Cable

Steps Necessary to Check Amplifier Bandwidth: Functional Test Procedure

[] Step 1:  First Initialize the mainframe’s settings.

[_]) Step 21 Perform the following settings in the order listed:

Arnplifier
CH 1 Dizplay on/oft
Leveled sine wave generator
Freguency
Mainframe
impedance ,
Vert Size 200 mv/div
Main Size 100 ns/div

] Step 31 Select the Peak-Peak measurement to measure the peak-lo-peak
amplitude of the waveform.

[ ] 8ep 4: Set the leveled sine wave generator for 1.2 V peak-to-peak.

Checks and Adjustmenis




Procedure 3 High Frequency Response

Step 8 Set the leveled sine wave generator Frequency controf to 300 MHz,

Step 6: Set the Main Size o 2 ng/div.
Step 7: Check that the measurement i at least 848 mV (70.7% of Step 3},
Step 8:  Set the CH 1 display on/off bution to off,

Step 8 Move the coaxial cable and 50-75 O, Min Loss Padtothe CH 2
input.

O Ooogooo

Step 100 Perfarm the Steps 2 to 8 for the remaining channels.

Performance Verification (Optional)

This procedure describes the setup and lists the steps necessary to check the
mainframe and 11A34V system high frequency response. ite purpose is to check
the mainframe high frequency response, the 11A34V step response, and the
11A34V bandwidith. The 11A34V high frequency peaking is checked to verity that
the bandwidth is adequate and the aberrations are not excessive.

A plug-in signal standardizer provides a reference waveform to charactetize the
mainframe high frequency response. Mainframe abemalions are displayed at 2%
per division, Amplitude is measured at specification frequencies.

A step response waveform is recorded then compared with the Mainframe High
Frequency Response waveform. This will to detenmine the 11A34V contribution to
any aberrations.

Measurement Limits

The difference between ihe two waveform aberations should not exceed +4.5%
and -6% peak (2.25 and 3 divisions) and 8% (4 divisions) peak-to-peak. (One
major graticule division = 29.)

Specification (Performance Verification)
Refer to Table 2-3 for the bandwidth specifications.

1A Semvice Referenns




Procedure 3 High Frequerncy Response

Setup to Examine Mainframe High Frequency Response

Mainframe - =)

11A34V| Signal Leveled
en1 (@) I Stand- Sine Wave
oz @) | ardizer Generator
CH 3 oW

R )R IOXORO) oupur

o
Coaxial Cable

Steps Necessary to Check Mainframe High Frequency Response

[} step1: First Initialize the mainframe's settings, then perform the following
settings in the arder fisted:

Meainframe
UTILITY majorment .. ............ Instrument Options or Modes
Waveform Scaling (Forced)
Def WIM ... e C {center)
TRIGGER Major menu .. ... ... e iis i o Source Desc
Main Trigger Source Description popup menu . ....... C (center)
leftplug-in .. .. .. ... o not used in this procedure
Signal standardizer
Test ... ........................ VerorHoriz+ Step Besp
Hep Rate ...... f e e o 100 kMz
POSIION . . e e 12 o'clock
Amplitude . L ...-. Bo'clack
Mainframe
Main SIze ... . ...t 2 ns/div
Trig Level .. ... . . e, 40%
MainPos. . .............. e position positive pulse transition

one division from lefl edge of graticule
Acquire Desc pop-up menu

Average N ........ e On
SetAvgN..... ... et 8

Signal standardizer
Amplitude ... .. L 5-division vertical step

Mainframe

Vet Offset: Wim ................. position top of step on center
horizontal graticute line
Vet Size: WIm ... ... . e R 100 mvV



Procedure 3 High Frequency Response

lL.eveled sine wave generator
Frequency

Step 2 Record the displayed waveform on graph paper or make a hardcopy
of the display. This waveform is used in the Procedure to Examine/Adjust
Amplitier Step Response for comparison against the amplifier step response.

Step 3:  Set Average N to Off. Set Main Size to 200 ns/div (for 6 MHz Ref).
Step 4: Set the signal standardizer Test swilch 10 Vet or Horiz Freq Resp.

Step 5. Set the leveled sing wave generator output amplitude so that the
signal standardizer CW Leveled light is on. Ensure that the light remains on
throughout the following steps. The reference frequency must be between
50 kHz and 8 MHz.

Slep 6;  Set the signal standardizer Position and Amplitude for a 6-division
display amplitude, centered on the screen.

Step 7:  Setthe leveled sine wave generator frequency 10 300 MHz, and
record the Displayed Amplitude in line 2 on a copy of Table 2-3. This data is

used in the Procedurs 1o Check Amplifier Bandwidth for calculating the
amplifier bandwidth :

Step 8 Set the mainframe ON/STANDBY swilch to STANDBY.

Step 9:  Remove the signal standardizer from the Center plug-in
compartment. Remove the amplifisr from the Left plug-in compartment and
install it in the Certer plug-in cornpantment.

Setwp to Examine/Adjust Amplifier Step Response
(A1R1027, ATR1029, A1R1041, A1R1045)

Mainfrarne

Calibration
Generator

ona @} High

cHe @A Amp!
@ ; Outpur

7 \.......j

50-75 01, Min Loss Pad Pulger Coaxial Cable

TIARN T Rolarence




FProcedure 3 High Frequency Response

Procedure 1o Examine/Adjust Amplifier Step Response
(A1R1027, A1R1029, ATR1041, A1R1045)

[ step1; Perform the following settings in the order listed:

m  Remove the lefl side cover from the amplifier,

m Insert the amplifier into the mainframe Center plug-in companment,
r  Connectihe 5010 75 0, Min Loss Pad to CH 1 input connector.

s Connect the pulser 10 the 50 1o 76 0, Min Loss Pad.

s Connect a 50 O coaxial cable from the calibration generator High Ampl
Qutput connector to the pulser.

Calibration generator
Funetion swilch
Period
Pulse Amplitude
Pulser
TD Tiggered Level
Mainframe
ON/STANDBY swilch
Wait for calibration cycle to complete ‘
UTILITY major menu initialize
UTILITY majar menu Instrument Options or Modes
Waveform Scaling (Forced)
Center plug-in
CH 1 Dispiay on/off
Mainframe
Vert Size
impedance
Main Size ‘ .. 1 us/div
Vert Offset position top of step 2.5 divisions above
the center horizontal graticute line
Main Pos position positive-going edge to first
graticule line from left edge of graticule
Putser
TD Triggered Level rotate control counterclockwise

~ until the step disappears, then rotate
clockwise just enough to obtain a step

Mainframe
Main Size , 2 na/div
Main Pos position positive-going edge between

the first and second graticule lines from
the left edge of the graticule

Acquire Desc pop-up menu
Average N
Set Avg N

Checks and Adjustments




Procedure 3 High Frequency Response

Vertical icon select
Vert Size Set for fine knob resolution and
adjust for a S-division step amplitude display

Vert Offset verically position right side of trace {o the

_ center horizontal graticule line

Vert Size use numeric entry to set readout for 10% of
present readout (~-3.1 mv/div)

Vert Offsel .. vertically position right side of frace to the
center horizontal graticule line

[ ] step2: Examine the displayed waveform with the waveform recorded in the
previous Procedure to Examine Mainframe Step Response and examine the
amplifier’s contribution for aberrations within +4.5%, -6% peak (+2.25, -3.0
divisions) and 8% peak-lo-peak (4 divisions). {You can use cursors to
measura this amplitude.)

DO NOT antempt to optimize the aberrations if they are within the stated
limits, Proceed to Step 4,

[] Step 3 Adjust HF1, R1027 on the A1 Main board, so fhat the CH 1
aberrations are within + 4.5%, -6% peak (+2.25, -3.0 divisions) and 8%
peak-to-peak (4 divisions). Refer to Figure 2-1 for adjustment locations.

[ ] Step 4 RBemove the displayed waveform.

] Step 5: Move the 50-75 ) Min Loss Pad to the CH 2 input connector, Then,
repeat Step 1 beginning at the Center plug-in settings and proceeding
through Steps 2, 3, and 4 {the adjustment is performed using the HF2
adjustment, R1029). '

R1027 RI0Z%
HF1 HEfZ

R1041 R1045
HF2 HEd

Figure 2-1 — AT Main Board Adjustment Locations

PIAZV Sorviee Beforenco




Frocedure 3 High Frequency Response

" [71 Step 61 Move the 50-75 0 Min Loss Pad to the CH 3 input connector, The
repeat Step 1 beginning at the Center plug-in settings and procesding
rough Steps 2, 3, and 4 (the adjustmant is performed using the HF3
adjustment, R1041).

(] step 7: Mave the 50-75 (2 Min Loss Pad to the CH 4 input connector. The
repeat Step 1 beginning at the Center plug-in settings and proceeding
through Steps 2, 3, and 4 (the adjustment is perfarmed using the HEF4
adjustment, R1043),

Setup to Check Ampiifier Bandwidth: Performance Verification Procedure

Mainframe
Levelad
Eine Wave
w Generator
o cHa (G -
10X Aftenustor Coaxial Cable
(ng¢t connected yet) A0-75 D), Mir Loss Pad

Steps Necessary to Check Ampiifier Bandwidth: Performance Verification Pr
cedure

[ 1 Step 1: First Initialize the mainframe's settings.
[] step 2 Perform the following settings in the order listed:

Center plug-in

CH1 Display onfotf ... ...._.. e on
Mainframe

Main Size foroMBHzReD ... ... ... L 200 nsfdiv

Impedance .. ... .. ... ... e rg-X

Ve Gize ... e e 50 mv/div
Leveled sine wave generator

Amplitude .............. e 2V p-p displayed

Frequency ............... . e e e Ref

If the leveled sine wave gerieraior has a remote leveling head, then you must
cornect it to the 50-75 (3 Min Loss Pagd without additional coaxlal cables.

if the leveled sine wave generator is not equipped with intemal atienuators, the
use the 10X attenuator between the leveling head (if used) and the 50-75 0, M
l.oss Pad when setting amplitude,



Procedure 3 High Frequency Response

{7 step 3 Setthe leveled sine wave generator amplitude (ref freq) 1o 300 mv
(6 div) using peak-to-peak measurements.

(7] step 4 Set the laveled sine wave generator to 300 MHz.

[J 5tep 5. Record the Peak-Peak measurement in line 5,

[ step 6 Check that the computed value =0.777.

It there are any failures, then the step response must be readjusted, so that the
Measurement Limits for step response aberrations and the Specifications for
bandwidth are both met

[[] step7: Repeat for alt channels.
Table 2-3 - 11A34 Bandwidth

Configuration  Characteristic

Mainframe with  Displayed
Standardizer Amplitude/div {2)

Mainframe with  Vertical Size 50 mv/div
Amplifier

Retorence 300 mv
Arnplitude

Displayed CHA1
Amplitude/div

CH2
CH3

CH4

Amplifier Only Calculated CHA1
Amplitude 0.02 x line (8) -+ line (2)

CH 2
0.02 x line (6) == line (2)

CH3
0.02 x line (7) - line (2)

CH4
0.02 x ling (8) =~ line (2)

Example:

0.02 % 260
ST < 0.896
5.8

- blorpnce




Procedure 4 This procedure describes the selup and lists the steps necessary to check input
Input Resistance resistance.

Specifications ‘
The specifications for this part are as follows:

B Impedance resistance is 1 MO within £0.5%.

n mpedance resistance is 75 0 within +(0.5%.

Setup to Check input Resistance

Mainframe

BNCT
Adapter

Input Sense

h
|

Digital
Multimetler

|
)

5

42-inch
Coaxial Cables

Bteps Necessary to Check Input Resistance

(7] step 1: First Initialize the mainframe’s setftings, then perform the following
setlings in the order listed:

Mainframe
bDigital multimetar (DMM)
Resistance mode

Step 2. Set the CH 1 display to on.

Step 3. Check that the input resistance is 1 MO within =5 k0,
Step 4. Set CH 1 Ympedance to 75 (.

Step 5. Check that input resistance is 75 0 within +0.375 Q.

Step 6. Set the CH 1 display to off,

oo gaginQ

Step 7 Repeat Steps 2 through 6 for the remiaining input channatls.

Checks and Adjustmoent:s




Procedure & This procedure describes the setup and lists the steps necessary to check
Vertical Accuracy verlical aceuracy.

Specifications
The spacifications for this part are as follows:

= DC balance so that trace is within + 0.2 divisions of certer from 5 mV through
10V and *=1 division of center from 1 mVto 2 mV

Peak-Peak measurement of 5V =57 mV for the 11400/DEA 600 Serias.

DC offset so that the top of the wavetorm is vertically centered within
+ 0.5 divisian.

Setup to Check Vertical Accuracy

Mainlframe

s e e o= @)

11A34V Calibration
CHI (G Generator

CH2 (@
CHI @
Gra (@)

Ampt
Clurpedt

%’)
J

q2-ineh
Coaxfal Cable

Steps Necessary to Check Vertical Accuracy

] Step 1. First Initialize the mainframe’s setings, then perform the following
setings in the order listed:

Amplhifier
CH 1 Display onfofl on
Catibration generator
Std Arnpl
Amplitude Otrtput
Mainframe
Main Size or HORIZONTAL SIZF 100 pa/div
Average N

TIARA Seaviee Frodorenee




Frocedure 5 Vertical Accuracy

Check DC Balance — by performing Step 2.

L]

Step 2:  Check the Vertica! Size to each position from 10 V through & mV a
observe that the trace stays within =+ 0.2 divisions of center. Then, s&1 the
Vertical Size to 2 mV and 1 rmV and observe that ihe trace slays centered

. within % 1 division.

Check Gain—by performing Sieps 3 through 7.

(]

0400

L

Step 3. Connect the calibration genetator outpit to the CH 1 input using !t
42-inch coaxial cable.

Step 4 Set the Vert Size to 1 V/div.
Step 5 Setihe Vert Ofigetto +25V

Step 61 Select the Peak-Peak measurement, to measure the peak-4o-pea
amplitucte of the waveform.

Step 7. Check that the measurement is 5 V, plus or minug 57 mv.,

Check Offset—Dby performing steps 8 through 11,

]
[J
[

o

Step 8: Set the Vert Offsetio 5V,
S5tep 9 Set the Vert Size to 100 mv/div.

Step 10 Check that the top of the wavetorm is verically centered within
+ 0.5 divisions.

Step 11:  Repeat the Steps 1 through 10 for the remaining channels.



Procedure 6
Bandwidth Limit

This procedure describes the setup and lists the steps necessary to check rise
time,

Specifications

The specifications for this part are as tollows:
® Al a bandwidth limit of 100 MHz, rise time is between 2.45 and 4.55 ns.

m At a bandwidth limit of 20 MHz, rise tirme is between 12.3 and 22.7 ns.

setup to Check Bandwidth Limit

Mainframe

Calibration
: Generator
GH2 (g
cHI (8
Gra (@)

Fand e
(et

®

432-inch
Coaxial Cable

Steps Necessary to Check Bandwidth Limit

E Step 1: First Initialize the mainframe’s settings, then perform the foliowing
setlings in the ordor listed:
Amplitier
CH 1 Display onfoff
Calibration generator

Mode Fast Higo
Mainframe

Step 2 Calibrale all input channels by connecting each channel to the
CALIBRATOR with the 42-inch coaxial cable and selecting the Probes
function in the UTILITY major menu.

Step 31 Connect the calibration generator Fast Rise output (rising edge) to
CH 1 with the 42-inch coaxial cable.

slep 4 Setthe Impedance 10 75 ().

Step B Setthe Vert Size or VERTICAL S1ZE to 100 mv/div.

© Relorence




Procedure 6 Bandwidih Limit

Set the Vert Offset or VERTICAL OFFSET to -250 mV.
Set the calibration generator Amplitude 10 approximately 5 divisions.
Select 100 MHz bandwidth limil.

Select the Rise Time measurement,

Chaeck that the fisé time is between 2.45 and 4.55 ns.

Set the bandwidth limit to 20 MHz.

Check that the rige time is betwean 12,3 and 227 ns,
Set the input channe! digplay to off.

Set the next channel’s display on/of to on.

Repeat Steps 3 through 14 for the rermaining channels.

Checks and Adjustments




Procedure 7 This procedure doescribos the setup and lists the steps necessary 1o check AC
AC Coupiling coupling. -

Specifications

The specifications for this part are as follows:
& Bottom of squars wave (8 near the bohiom graticule line.

m  The waveforn s approximately centered on the screen.

Setup to Check AC Coupling

Mainframe
s e =@

11A34V} Calibration
ot t'@p—-.‘ C Generalor

cHE o)
CH 3 L.‘E?l

IPTE =} ‘ Al
Tttt

I
y

42-inch
Coaxial Cable

Steps Necessary 1o Check AC Coupling

[ Step 1 Initialize the mainframe’s gettings.
[ ] step 2 Berfonn the following settings in the order listed:

Amplificr

CH 1 Display on/off
Calibration generator

St Ampl

Amplitede .o Y
Mainframe

Impedance

Vert Size or VERTICAL SIZE

Main Size or HORIZONTAL SIZE

Step 31 Check that the bottom of the square wave is near the centey
araticule ling.

Step d; Select AC Coupling for the CH 1 input.

slep 5 Check that the waveform is approximately centered on the screen
{rivly cycle will cause some variation), '
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Frogedure 7 AC Coupling

[] Step 6: Set the CH 1 display on/off to off,

[} Step 7. Move coaxial cable to the CH 2 input and set its display on/off to
on.

[7] step8: Repeat Steps 2 through 7 for the remaining channels.



Frocedure 8
DC Balance

The purpose of this procedure is to confirm that DG balance can be
accomplishad accurately. This procedure must be performed nmediately after
Enhanced Accuracy caliration. The position of the displayed trace with no input
sinnal applied is axaminad.

Specifications
Refer to Table 2-4.

Setup 1o Check DC Balance

Mainframe

uw‘ [L‘il

11A34V
GHT @)
oHp o)
cH3 (@)
4 f.@'ﬁ

Steps Necessary 10 Check DC Balance

[ ] step 1: First Initialize the rmainframe’s setlings, then perform the following
settings it the arder listed.

Center plug-in
GH 1 Display on/O . .. on
Mainframe
Vert Size of VERTICAL 8ZE 5 Vidiv
BW Limit or HF Limit
tmpedance

[[] step2: Check that the displayed trace position is at the center graticule lino
within the value Shift listed in Table 2-4 for each Vert Size setting.

Set Average N to On and use Mean (whole zone) in the Measurement pop-up
rmenu 10 help measure the trace position.

Hepeat Step 2 for each channel.
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Procedrue 8§ DC Balance

—_——

Table 2-4 — 11A34V Amplifier DC Balance

11400 Series or DSA 600 Serles Shift
Vert Size {*+div) (=mv)

5V/div 0.085 330
0.5 Vidiv 0.065 33
20 mv/div 0.065 33

Checks and Adjustrments




Procedure 9 This procedure shows the setup and lists the steps necessary 10 check AV (M1
AV DC Accuracy Accuracy. §s purpose is to contirm that the 11A34V can be accurately calibrated.
Check AV DC Accuracy immedigtely after an Enhanced Accuracy calipration.

Before checking AV DC Accuracy you must characterize your mainframe by using
the following procedure that coresponds 1o your mainframe series.

Specification
AV DE Accuracy within +0.63%.

Setup to Characterize the Mainframe

Calibrator (utput

Mairtframe
— — BNC-to-Dual

‘ Bianana
1(‘}1{!?32%‘?’ 1 Adapter
a2 @) } __l
e () . l " Digital
chid (@ ) AMitimeter

yan e

Coaxial Cable ~—/

Steps Necessary to Characterize the 11400-Series Mainframe

[] Step 1. Set the following parameters:

Center plug-in no setting changes
Drigital multirmeter (OMM)

Range ...........
Mainframe
UTILITY major tnenu Extended Diagnostics
Subsystem . . . Digitizer
Points Acg
FP Cal Rets
Routine ...... ........................... FP-10.000V

Step 20 Record the DMM absolute value,
[T step 30 Press Exit.

[1 Step 4: Press FP + 8.99531 V.

TIAZAY Setvica T ivonco
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Procedury 9 AV DC Accuracy

Step 5. Press Run,
Step 6: Record the PMM reading,
Step 7. Press Exit.

Step 80 Press Exit Dlagnostics,

Ooogoaooo

Step 8:  Add the DMM absolute values of the readings oblained in Steps 2
and 6. Divide the result by 15.9851 V to obtain the mainframe’s calibration
voltage reference characierization factor.

Steps Necessary (o Characterize the DSA 600 Series Malnframe
{1 step 11 Set the folicwing parameters:

Centerplugrin .. ..o, no setting changes
Digita! rultimeter {DMM)
Y o o1 S pe
RANGE ... aeaeaaaaaaaes Auto (Range 10 V)
Mainframe
UTILITY majormemnu ... . e i Calibralor
=T 1T o DC
Adjust Amplitude .. ..o o L Adjust amplitude to -10V

Step 20 Record the DMM absoluta value.
Step 3:  Adjust Amplitude to +9.9951

Step 4;  Record the DMM absolute value,

OO0l

Step 5 Add the DMM absolute vaives of the readings obtained in Steps 2
and 4, Divide the result by 19.9951 V o obtain the mainframe calibration
voltage reference characterization facior,



Procedure 9 AV DC Accuracy

Selup to Check the 11A34V AV DC Accuracy

Mainframe

o= (® Hl

- 11A34V :
Ty G (G
1 ciz @
TN
crid

BNC-0-
Banana
Adapter

Soaxial Cablg ————————nf" /
" { D Voltage | - Digital

b Calibrator Multimeter
UNC to Banang i j_[?

aned BNC T Adapters %
1o

Coaxial Cable ety

Steps Necessary 10 Check the 11A34V AV PC Accuracy

[} Step 1. First initialize the mainframe settings, then perform the following
sattings in the order listed. ‘

Center plug-in
CH 1 Display on/off
Mainframe
WAVEFORM major manu
BW Limit (11400)
Input Parameters (DSA 600)
Bandwidth
Acquire Dese pop-up menu
Average N
DC Voltage Calibrator
On/Standby
30 0 Override

If the environment is electrically notsy, connact a capacitor (at least 0.1 uF)

across the input terminals of the DC Voltage Calibratar,

[ ] step 2 Pressthe Enhanced Accuracy button twice to initiate Enhanced
Accuracy calibration and ensure peak performance of the systern.

Immadiately after self-calibration has completed and passed, perform this
procedure for each channel.
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Fracedure 9 AV DO Accuracy

[ ] Step 3 Select the Mean measurement in the MEASURE major menu, and
set the Data Interval to Whole Zone in the Mean pop-up ment,

[ 1 sep4: Set Compare to On. For the 11400 Series, select Stat, Comp, &
Def in the MEASURE major menu, and then select Compare Options. For the
DSABOD Series, seiect the second page of the MEASURE major menu, then
select Compare & Defauits.

Step 8 Set Vert Size 10 the first Vertical Size entry in Table 2-5. Fine knob
resolution will be required 1o select the 48.8 and 23 mV settings.

Step 6:  Set the DC Voitage Galitratar palarity to minus (), then set its
outpul level 10 the appropriaie Deflection Volts setting from Table 2-5.

Step 7:  Save the current Mean measurerent as the reference value in the
rmenu that you used 1o set Compare on in Step 4. '

Step 8 5et the DC Voltage Calibrator polarity to plug (+), [eaving its output
level set 10 the Deflection Volts setting used in Step £,

Step 9 Clear the waveform data by selecting Remove/Clr Waveform, then
selecting Clear waveform name (wim 1) in the pop-up menu. This will restart
waveform averaging and give a measurement based on the new input signal

Step 10:  Now calculate the difference between the delta-mean value and
the combined applied signal tevels to get the AVDC error

Read th& current AMean measlvrernant.

Divide the AMean value by the mainframe characterization factor that
you determined earlier in this procedure.

Subtract from this value, 2 times the present Deflection Volts setting
to obtain the AV DG efror,

Step 11:  Check that the AV DC error obtained in Step 10 is within the Error
Limits given in Table 2-5.

Step 12:  Repeat Steps 5 through 11 for all Vertical Size settings listed in
Tabie 2-5,

Table 2-5 — TTARV AV DC Accuracy Error Limits

Vertical Size Deflection Voits Error Limits (=V)

1 Vidiv 4y 50.4 mv

100 mv/div 400 mV 504 mv

50 mv/div 200 mv 252 mv

48.8 mV/div (Fine res) 200 mv 252mv
23 mVidiv (Fine res) 92 mv 1.1589 mV
20 mv/div 80 mv 1.008 mv

10 mvydiv 40 mv 504 mv

5 my/div 20 m\v 252 mv

2 mv/div gmv J01 mv

1 mv/div 4 my/ 060 mv

Checks and Adjustments
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Procedure 10 This procedure shows the setup and lists the steps necessary to check DC
DC Offset Accuracy Offset. Its purpose is to confirm that the amplifier can ba accuralely calibrated,
This procedure does not test the mainframe calibration voltage reference
accuracy or long term siability, Therefore, befare checking DC Offset Accuracy
you must characterize your mainframe by using the procedure coresponding to
your series of mainframe, Check DC Offset Accuracy immediately after an
Entanced Accuracy calibration. :

Specifications
Refer 1o Table 2-6.

Setup to Characterize the 11400 or DSA 600 Series Mainframe

Calitzroter Quitpud -‘-—\

Mainframe N '
e=® B} srcoou

Banana
11A34V ;
R Adzpter

cHE () _\
“ra (@n ¥ p Digital
oo (@) : %} Multimeter
L
®

L

Coaxial Cable n—/

Steps Necessary to Characterize the 11400 Series Mainframe

This charactenization procedurs is identical to thal performed in Procedure 10. You
can use the mainframe calibration voltage reference characlerization facior
computed in Procedure 10 for the verification porion of this procedtye,

] sep 1. Perform the following settings:

Center plug-in
Digital multimeter (DMM)

Mainframe :
UTILITY major menu Extended Diagriostic
Subsystem Digitizer
Bloek ... ... ... ... .. ... ... ... . Points Acq
Area ... FP Cal Refs
Routine FP -10.000 V
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Procedure 70 DC OHset Accuracy

Ol gl

Step 21 Record the DMIM absolste value,
Step 3. Press Exil.

Step 4: Press FP + 09,9951 V.

Step 5. Press Hun,

Step 6:  Record the DMM reading.

Step 7: Press Exit.

Slep 8 Press Exit Diagnostics.

Step 9:  Add the absolute values of the DMM readings obtained in Steps 2
and &. Divide the result by 19,9851 V o obtain the mainframe's calibration
voitage reference characterization factor (which is used in the Procedure 1o

et 4o Armedifioen
I=oL uis nlll’.?lllll:,i)r

Steps Necessary to Characterize the DSA 600 Series Malnframe

O

00U

Step 1. Setthe following parameters:
Cemerplug-in ... ... oo no setting changes
Mainframe
UTILITY Mmajor Menu .. ..o ey Calibrator
T UBIICY ... i ol
Adiust Amplilude ... ... ... oL Adjust amplitude to -10 V
Digital multimeter (DMM)
MOOE L, . e e De
BanE . ... i Auto

Step 2@ Record the DMM absolute value.
Step 3. Adjust Amplitude t0 +9.0951V.
Step 41 Record the DM reading.

Step 5. Add the DMM absolute values of the readings obtained in Steps &
and 4. Divide the result by 18.9951 V to obtain the mainframe calibration
viltage reference characterization factor,



Procedure 10 DC Offset Accuracy

Setup to Chegk the 11A34V DC Offset Accuracy

Mainframe 6=@ [m
11A34V
CH 4 (e ‘
3 =RERCN I 'i

o ens @ o
CHA ()

BNC-to-
flanana
Adapter

Coaxial Cable

DC Vaitage Y, Digital

. Calibrator : Multimeter
HNC-to-Hanang —-—-— - o

arnd BNC T Aclapters
@

Coaxial Cable — -

Steps Necessary to Check the 11A34V DC Offset Accuracy

L] Step 1 First Initialize the mainframe seftings, then pertarm the following
settings in the order listea

DC Voltage Calibrator
On/Standby
50 0 Override .
Output Level
Centar plug-in
CH 1 Display on/off
Mainframe
WAVEFORM major manu
(11400)) BW Limit
{DSAG00} Input Parameters . ... touch
Bandwidth
Acquire Dese pop-up menu
Average N

ihe environment is electically noisy, connec! a capacitor (a1 teast 0.1 uF)
across the input terminals of the DC Voltage Calibrator,

L] Step 20 Press the Enhanced Accuracy button twice. mmeadiately after

self-catibration has completed and passed, perform this procedure for each
chinnnet,

[} step 3 Seloct the Mean measurement in the MEASURE major menu, and
setine Data Interval to Whole Zone in the Mean pop-up menu.
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Procedure 10 DC Oifse! Accuracy

[ ] Step 4: Set Compare to On. For the 11400 Series, select Stat, Comp, &
Def in the MEASURE major maru, and then select Compare Options. For the
DSAGOD Series, select the second page of the MEASURE major meny, then
select Compare & Defaults.

Step 5. Save the current AMean measurement as the reference value in the
rmenu in which you set Compare to-.0n in Step 4.

Step 6: Set Vert Size to 1 mv/div.
Step 7:  Set Vert Offsetio 1V,

Step 8:  Setthe DC Voltage Calibrator to the current Vertical Offset divided
by the characlerization-factor which you computed earlier in this procedure.

Slep 91 Clear the waveform data by selecting Remove/Cle Waveform, then
setecting Clear waveform name (wim 1) in the pop-up menu. This will restart
waveform averaging and give a measurement based on the new input signal.

Step 10:  Read the AMean measurement after it has stabilized. Subtract the
Vertical Offset set in Step 7 from the current AMean reading to get the DC
Offset error.

[ ] Step 11: Check that the DC Offset error obtained in Step 10 is less than the
Error Limit shown in Table 2-6.

[} Step 12: Repeat Steps 1 through 12 for each Channel,

Table 2-6 — 1TA34V Video Amiplifier DC Offset Accuracy

Verticat Size Verilcal OHset

1 mv/div 1V 20mv

Checks and Adjustments




Frocedure 11 This procedure shows how 1o check and atiust the video pick-off offsel.
Video Pick-off

Offset Adjust o ications

mVoltage betwoean test point 2 (TP2) and ground 0V 25 mv

a  Voltage bebween test point 4 (TP4) and ground OV &5 my,

Setup to Check Video Pick-off Adjust

11000 Extender

f

Mailnframe

@ L

2\

T1A34V Digital
) 1 Multimeter

L&) o

Steps Necessary to Check Video Pick-0ff Adjust

EJ Step 1. Remove the left side-panel of the 11A34Y, Use an 11000 extender to
connect the 11A34V to the mainframe,

[ ] Step 2 Initialize the mainframe’s $6ftings and perfarm the following settings
in the order Listed:

Arnplitior
CH 1 coupling ..
CH 2 coupling .
Dicitiad multimeter (DMWY
Mode L.
Fange
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Procedure 17 Video Pick-otf Offset Adjust

S5tep 3: Connect olip lead between TP5 and ground,
Step 41 Measure he voltage between TP2 and ground with the DMM,
Step 5: Check that reading is 0V =5 mV or less. If it is, skip the next ste

Step 6:  Adjust R14, CH 1 QFFSET until the voltage between TPZ2 and gro
ig within +5mvVafQ v \

Step 7. Measure the voltage between TP4 and ground with the DMM,
Step 8: Check that reading is 0V £5mV or less. If itis, skip the next ste

Swep 9 Adjust B38, CH 2 OFFSET until voltage between TP4 and ground
within =5 mV of O V.

I
0O 000 OO0

Step 10:  Remove grounding lead from TPS.



