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About This Manual

This is the front panel reference manual for the DSA 601A and
DSA 602A Digitizing Signal Analyzers. If you are a new user, first
read the DSA 601A and DSA 602A Tutorial to become familiar
with the DSA. Use this User Reference to answer specific ques-
tions about operation of the DSA.

The first section, At a Glance, presents quick get-acquainted
information and a map of the various menus. Each menu is
accompanied by pointers into the detailed second section,
In Detail.
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Related Other manuals that complete the documentation set for the
Manuals DSA 601A and DSA 602A Digitizing Signal Analyzers are:

m  The DSA 601A and DSA 602A Tutorial gives step-by-step
instructions that demonstrate basic operation of the DSA.

m The DSA 601A and DSA 602A QuickStart Package is a com-
plete leaming laboratory, including a signal generating board
and a workbook. A videotape for the DSA 607A and DSA
602A QuickStart Package is included with your DSA. These
show you how to use the power of the DSA to get the types
of measurements you need. The QuickStart Package is
available at no charge, but you need to mail in the
postage-paid card included with the DSA.

m  The DSA 601A and DSA 602A Programmer Reference de-
scribes the commands used to program the DSA through
GPIB or RS-232-C interfaces.

m The DSA 6071A and DSA 602A Quick Reference is a manual
that briefly describes how to perform common tasks with
your DSA, perform any function available from the front
panel, and it includes a listing of programming commands.

m The DSA 601A and DSA 602A Service Reference provides
information to maintain and service components of the DSA,
and provides a complete board-level description of DSA
operation.
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At a Glance

This section presents general operating instructions and a road-
map of the menu system. All menus are shown in this section.
Once you find a menu of interest, you will be directed to the
page in the In Detail section that discusses that feature.

You may want to consult the DSA 601A and DSA 602A Tutorial for
a complete introduction.

Front Panel and Plug-inUnits ...................... 2
RearPanel ..........cciiiiiiiiii ittt 4
Displayand TouchPanel .......................... 6
ICONS ... it ittt ittt e i i i 8
Knobs, Knob Menu, and KeypadMenu .............. 10
Major MenU BUHONS .« .. oo oovveeeeieeeenannnnnn. 12
Waveform MajorMenu ................... ... ..., 14
TriggerMajorMenu ........coviiiiiiiinnnennnn.. 16
Measure MajorMenu ............... iininnn... 18
Store/Recall MajorMenu ..................cov.... 20
Stored Waveform Scan MajorMenu . ................ 22
Utility T MajorMenu ...........ciiiiiiiinnnn... 24
Utility 2MajorMenu .............iiiiiiinnnn.. 26
Utility 3MajorMenu ................ i, 28
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The display shows

the waveforms and The major menu buttons let
the menus, which you select the major menu
you touch to activate. that will appear at the bottom
See page 6. of the display. See page 12.
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The two knobs control
many functions of the
DSA. You set the knobs to
control specific functions
when you make menu
selections or touch icons.
The TOUCH PANEL ON/OFF The knobs are described
button lets you turn off the on page 10.
touch panel so that you can
point to the display without
inadvertently making menu

selections.
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Front Panel and Plug-in Units

The DIGITIZER button stops and starts waveform
acquisition—see page 39. The AUTOSET button
sets the DSA parameters for a waveform

display —see page 65. The HARDCOPY button
prints a copy of the display —see page 143. The
ENHANCED ACCURACY button calibrates the
system for greatest accuracy —see page 111.

Use the ON/STANDBY switch
as the power switch once the

DSA is installed. See page 209.

The CALIBRATOR output provides a

known signal for calibrating probes and
input cables. See page 217.

The DISK DRIVE enables
storing waveforms and settings
to 3.5 inch PC compatible floppy
disks. See page 97.

You install plug-in units or blank
covers in the plug-in
compartments. See page 201.
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Power line controls include the
LINE VOLTAGE SELECTOR
SWITCH, the fuse, the power
connector, and the PRINCIPAL
POWER SWITCH.

See page 209.

The RS-232-C connector allows a
remote computer to control the
DSA through a serial interface.
See page 225.
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Rear Panel

The GPIB connector allows a

remote computer to control the
DSA through an IEEE STD 488
parallel interface. Three lights
show the status of the parallel
bus. See page 135.

The PRINTER connector

lets you attach an Epson
FX-80 or compatible
printer using a Centronics
interface. See page 143.
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Selected waveform and unselected waveform. Axis
labels and readouts apply to the selected waveform.
Waveforms can be selected by touching them.

See page 291. \
Tek

Lursors Wind: DefHim

10y

2V

sdiv)o L

RS'232—C Paraméters

8] “%%\ f\*é
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Display and Touch Panel

The display shows the output of the DSA, such as waveforms and measurement
information. The display is combined with the touch panel to provide a touch menu
system. Touch the selectors that are displayed in the various menus to execute those
items. Each menu selector has a shaded top portion that names the selector, and a
lower portion that shows the current status of the parameter that the selector controls.

RS-232-C Parameters A pop-up menu provides a temporary
dialog to let you set specific parameters.
This is the RS232C pop-up menu, which
is accessed by touching the RS232C
selector in the Utility 2 major menu.

Several different major menus are available. You
display and use the major menus by pressing the
major menu buttons. This is the Utility 2 major
menu. Touch the RS232C selector to display that
pop-up menu. See page 12 for a description of
the various major menus.

The Knob Menu always shows the parameters the knobs
are currently assigned to control (top two selectors). You
can also use the knob menu to remove waveforms from
the display. You can touch the knob labels to see the
Keypad Menu, which lets you enter a numeric value for
any knob-controlled parameter. See page 10.
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Cursors Window! FFTmog Dethfm

5V

¥ h.4”_u.“...H_”H“”H“”“
1V
sdiv]..

t Touch the vertical
icon to assign the
knobs to adjust »
the waveform
vertical size

and position. See 4y
page 277. e
"

1MQ-/388MHz] Rectang

+ Touch the trigger icon to Touch the RemAnno icon to
assign the knobs to adjust remove annotations from the
the trigger level. If the DSA is display. This icon appears after
not triggered, !not! appears you define annotations, and
above the word trig'd. remains until they are removed.
See page 253. See page 187.
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Touch the horizontal icon to
assign the knobs to adjust the
waveform horizontal

size and position. See page 153.

DefWfm

Window1

FFTmag

Touch the window icon to
create a new waveform that
represents an enlarged portion
of another waveform.

See page 297.

RemCurs

Cursors

The RemCurs icon appears
here after you define cursors,
and remains until they are
removed. Touch the
RemCurs icon to remove the
cursors from the display.

See page 84.

Ilcons

Touch the define waveform
icon to display a pop-up
menu that lets you define a
new waveform to be
displayed. See page 281.

Touch the FFT magnitude
icon to display the
magnitude of the frequency
spectrum of the selected
waveform. See page 113.

Touch the cursors icon to
display bar or dot cursors
for measurements of
waveform values.

See page 83.

Icons are always available,
regardless of the major
menu that is displayed.
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This selector lets you remove
a waveform from the display.

knob assignments, the parameters want removed by touching i,
that the knobs will control. The then touch this selector. A
shows the current value of the verify the removal.
parameter. When you turn a knob, See page 281.

you will see the current value
change, and you will see the change
on the display and on any displayed

menus that show the parameter. Touch either knob label
to display the Keypad

Menu for that parameter.

e —
/

\ Touch the FINE button to

_J change knob resolution. The

FINE label is lighted when the
knob resolution is set to Fine.

The Pan/Zoom selector lets you
expand any part of a waveform using
horizontal magnification. See page 155.
When the knobs are assigned to
vertical size and offset, this selector
may change to provide more vertical
control. See page 278.
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Knobs, Knob Menu, and
Keypad Menu

If you touch the wrong knob label
by accident, the top two selectors
let you choose the other knob
parameter for Keypad Menu
manipulation.

Numeric Entryg]% Knob Res

You can use the / Numeric Entry Knob Res
Keypad Menu to enter The Coarse,
a numeric value for | 82w \ Medium, and Fine
your parameter instead 125 selectors affect the
of turning the knob knob resolution.
until the parameter is When set to coarse,
set. Touch number each knob click
selectors as if you represents a greater
change than when

were typing the
numbg,3 ar?d end your ) set to medium or fine.

entry by touching the
Enter selector. CHS
changes the sign of
your number; Back
Space lets you correct
errors. The p (pico),

n (nano),(micro), and
m (milli) selectors let
you scale your
number.

The Set to Min and
Set to Max selectors
let you quickly set a
parameter to either
extreme of its range
of adjustment.

DSA 601A and DSA 602A User Reference 11



[RSVARIVA R/ Rw LN

F MENUS H

WAVEFORM

TRIGGER

MEASURE

STORE/

RECALL

UTILITY
. ) \

ol 38.%0mY v+ d497.Uns Cursor Page

Wl 30,50V t2+ 980.0ns Type to

Susr S5.08mY 4t= 488.0ns Paired Previous
178t 2.049MHz . Dots | Menu

\ alibrator] Modes Probes Color Page to
tility 2

fnitiailize] Time & Cabel
Date
15:13:43
AL-SEP-89 |
\ GPIB R5-23c-C | Hardcopy Tdent Page to

Utility 3

TalkListen[3500 baud Bitmap
1 Q¢reen

Extended Self eksecure

Diagnostic Test Erase Mem

The Utility 1 and Utility 2 major menus
control general DSA parameters including
display colors, GPIB and RS-232-C
settings, and the internal clock.

See pages 24 and 26.

The Cursors major menu controls the
cursors, which are markers that you
position on your waveform to make
measurements. Use the Cursors icon to
display the Cursors major menu.

See page 83.

\ Disk [Directory File Fage to

Ops Ops Ops Utility 1

The Utility 3 major menu controls the Disk
Drive including disk directories and files.
See page 97.
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Major Menu Buttons

‘Jevl‘):;zal Horsizztal Hcg:;;e Graticules F‘::e The Waveform major menu
T T R "l Wies  controls waveform definition,
barnoatars| Comtrol | Delta acquisition, and the plug-in units.
1MQ - 300MHz eeff?ng | None See page 14.
R Show Fulll Pege An alternate form of the
ain atn Wfm Desc to i
alv sinsle — Waveform major menu, the All
298ns Waveform
Wfms Status menu, can be
displayed using the Page to
selector in the Waveform major
menu. Press the Waveform major
menu button to alternate between
this menu and the Waveform
major menu. See page 14.
TG | e JLroel s [wense | The Trigger major menu
n . v 20u ut
Main  LINE OR L3 1 8d) s ° controls triggering.
CounTing Tiner t1 See page 16.
pc + 2ns
Ims
TPeak- | &0ver BRise | Measure- | Page The Measure major menu
Peal: Shoot ments | to .
4.960 | 2.584 Guocienics controls the automatic
psegctral measurement system.
7.8 See page 18.
Seav Fean 0V PEICELL; Page An alternate form of the Measure major
Btme-~4V RMS4-0V ur2s=0% to g .
Lit==716ns  PVPL-0V uz3o 0% measure-  menu, the Statistics Histogram menu,
Rat =884ns Hits-8 Wfms =0 ents Menu . .
FistoaransBtatistics Comaare can be displayed using the Page to
Continuouskont inuous selector in the Measure major menu.
Press the Measure major menu button
\ to alternate between this menu and the
Measure major menu. See page 19.
S TR TR, | e | s The Store/Recall major menu
JSterer  controls storage and recall of
coiTrg | sciting | Serting waveform data and DSA
settings. See page 20.
SN The Stored Wfm Scan major
o104 STOL | i aac | Baeatl menu allows you to visually
Pgan Dsing  Scan “scan” through a set of stored
e waveforms. See page 22.

DSA 601A and DSA 602A User Reference
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Vertical Description

Lt

Waveform
Functions
Stored

Fd justable
Constants

e o

CFTangi FFTansie

Waveforms

RIS PAGE?

e jitra

FETrexid

This pop-up menu lets you modify the
waveform description of the selected
waveform. See page 283.

Enter
Desc

- MENUS‘

Back Space

WAVEFQRI

TRIGGER D

Cancel

/

The Page to selector

Vostlcol arézontal chulre Graticules Page
wessune [ ] e ané?ﬁ Contimcous antoems | — displays the alternate All
e (] ST ss PRyees R L p,fi“:‘n,, Wfms Status major menu
r 1 H H
o ey Reme | o [0er| 84 This displays the status of
200NN Recrong o : all waveforms on the
\ display. See page 294.
I Channel Select
“ ct Digitizer FFT Control
i DC 1Eél;;; FFT Windowing Magnitude Format
1MQ/ESBMH: IMQ/ggB"H: off Blackman Blackman=~ | Ruerage v ;
Harris [Source Wf (1inear) |
e nC off :
lHQngBMH: lMQ/ggDMH: . Hamming Hannling N DC dBvY (IVrms .
o o ThIS pop_up uuogn;oss inear
IMQ/ESDHH: IMQ/gEBMH: menu Iets you Triangular{ Phase dBVrms dBfund
o o set the Format
1M2/390MH 1M0/308MHz impedance
Impedance + Coupling - Bandwidth A ! . \
p— " | coupling, and This pop-up menu lets you
bandwidth limits control Fast Fourier Transform
- - woamre | OF plgg-in. parameters. See page 113.
amplifier input
- channels. See
m page 204.

14
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Display
persistence
controls.

See page 109.

Waveform Major Menu

Hori1zontal Description

Acquiring Timebase:

Main

Main Sample Interval:
Window Sample Interval:

2ns/potnt RT
Ins/point

Main
Record Length
1024 points

Window
Record Length
1824 points

Display Persistence

Digttizer [nterleauve

Record length
controls.
See page 223.

Hornai Infinite 1657sec s eas
\ [ Resitime Digitizer Interleave.
Disabled
See page 37.
Vartable Perstist
Time
1s
XY Display Mode: X-Displayed Waveform
R Wfm 1 Wfm ¢ Wfm 3 Wfm 4
L2 L2-3 L1 Lt
Main Main Main Main XYwaveform
m — controls.
See page 308.
Stored i
Haveforms
Ll
Acqutre Description
Stop Acaquire After
Set % P
' Complete
99%
' Get AuvgN Auerage N
B T of¢
fSot EnuN Envelope N .-
Delta Description 32 off
frag et Single Stngle
clee t Tape o Trigger Sequence
Wfm 1 Wfm 2 Wfm 3 Wfm 4 : Main Window
Ui Lo L2 L2-3 L1 L1 ESot Rep Create
Lavet or mg Matin Main Matn Main Trigger N Template ali
1 Next Label
EP1
T = Page To Rutostore Run Acquisition
i . Parameters Menu
T Continuous
R i Cancel \ / \ /
Grat:cules I
Delta Actions p .
Averaging and
Save As Repeat Chime Total Consecut !y .
Gtored Wfm Points Polnts enveloplng
Next LabelEunt Count 1 1 Create Second .
REP1 8 gate Seco controls:
SRQ Hardcopy Show Delta Status
Points On Display see page 71 .
Test o Delts o Conditional
sueform Actions Repetitive isiti
Current Delts Description . . acquisition
single trigger g
hi let defi delt ; . control.
This pop-up menu lets you define a delta Graticule controls:

description for Act on Delta “glitch capture.”  controls.
See page 53.

see page 41. See page 38.

See page 139.

DSA 601A and DSA 602A User Reference
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Select the Main
or Window
Trigger using this
selector. See
page 256.

- MENUS -
WAVETORM D

]
MCASURE D
e ]
uTiuTy G

TRIGGER

Main Trigger Coupling

AC Low
Freq Reject

AC Hiah DC High
Freq Reject Freq Feject

RC Moise DC Noise
Peject Re ject

Select the coupling for
the trigger signal using
this pop-up menu.
See page 258.

Touch these selectors to assign
the knobs to control the trigger
level and holdoff.

See page 2589.

4

Trigger Source Level Time Mode
Select Desc Holdof f
Main L1 2.3925v P Ruto
Coupling STope Yimer t1
Timer t2
Dc + Zns
N Lo Ams

Touch this selector to
change the trigger
slope. See page 259.

Touch this selector to assign
the knobs to control timing
for extended triggering.

See page 264.

16
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Trigger Major Menu

Main Trigger Source llescriotion Deﬁne the tngger source
for the selected trigger
Lt ¢ P Bootean Trizserina  yging this pop-up menu.
NoT See page 256.
L2
Trigger on Etdge
N‘HI‘LE at Level
Time Qualified
Triggering
Line - - T T

Trigger Bandwidth = 1 GHz

. e+ Cancel

Current Main Trigger Description

Tisser Wode | Select the trigger
Auto Level mode using this
pop-up menu.

See page 263.

Normal
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Measurements Use this pop-up menu

AmplitudeAreaEnergy TimingFrequency FreaDomain) . .

Max ﬁ Fall Spectral to Speley Wthh

Frea measurements you
want to take. As you
Mid RMS Freaq- Fertod Spectral
uency Mag select measurements,

Touch a measurement me v | betey  eep- | mwp | thereadouts appear
readout to display a Shoot Delay immediately in the

pop-up menu that Iets Under Cross Width unused seleCtors Of

you control the way Shoot the major menu.
the measurement is cotn Energu | Duts  Prase See page 176.
taken. See page 185. Cycle

Peak Peak i Area + Area - Skew MalnsWin
Trig Time

Left Right !
Limit Limit |
0% :

108% |
~-848.0808ns 3.24400us:
Time Mode Extt Menu

Clear All

relative i

F MENUS‘

WAVEFORM D
Mean Peak- Rise
Peak

TRIGGER 2.274 4.978 148.3
] ’ ; e

(Histoaram

MEASUNE

STORE/
AECALL JUUUIUSRURUOUPRURR [SURIRUUPURROI! USRS
unury D

These six selectors are reserved for
readouts of the measurements that
you select. This sample menu
shows that three measurements are
selected. See page 173.
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Measure Major Menu

This section shows histogram
parameters, status and statistics.

7\
N\
Hean-8V utlo-B% Page
RMSA-BV ntlo=0% to
PkPk=8BY ut30-0% Measure-
Hits=9 Wims=0 ents Meny
tatistics] Compare Main an/ Ma
Default Size oom | Post
kontinuous 10u of f =21
ssdtv .. s
Compare and Reference Values
Compare Save Current Meas
Values as References
0ff
Adjust References
Mean Peak Peak Rise
Ref e Ref
m 8.00080 v 8.00000 V 8.008 s
Histograms
Vertical Horizontal
Histogram Histogram . Default
off off Parameters|
Vertical Horlzontal
Limits  Limits | Exit
Set N e
Waveforms iisuwerras .
1000 i Use this pop-up menu to make your
e N D measurement to a reference
10008 - value. See page 183.
Histogram Refresh
Scaltng Rate i
Linear 6s
Statistical Functions (Live Waveforms)
Clear Exit | Statistics Reset Statl:‘ncs
' of f 100
Mean Peak Peak
. mean: @.008V mean: 0.000V
Use this pop-up menu to max:  8.088V max:  8.980Y
. min: 8.008v min: 0.000v
view to create and m stou:  0.800V stdo:  8.000V
. . ise
mean: ©.0808s
glsp'ay a h1|59t7ogram' max: 0.800s
Btored Wfm min: 0.008s
ee page ) Statistice| stdv: ©.800s
Exit

Use this pop-up menu to view measurement
statistics value. See page 183.
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NN

These pop-up menus let you
store and recall displayed
waveforms. See page 97.

Store Waveform To

Recall Stored Waveform From

RAM

G DISK

WEm )

9:42:29 9:42:22

Rugtil)
Main
Store A1l Set Next
STO Index
STO1

Free Stored Wfm RAM
470016 bytes

9:42:22

STO1.WFB STO2.WFB STO3.WFB STO4.WFB

16:09:082
8-0CT-98 8-0CT-98 B8-0CT-398 12-0CT-90

-

'

Menu Displayed with Stored Setting

Waveform Trigger Measure Stores (IAEEERITISY
Recall

Sinale Wfm Main
Status
Waveform Trigger Cursors Stored Utility 2
Wfm Scan
HIl Hfme’ Hindow
Status I
Store Next fFree HonWolatile FAM Set Net
FPS 162 bytes FPS Index
K}

This pop-up menu lets you store a
DSA setting. See page 231.

MENUS_
waveronuD N'at.or;e u?ec:ll “Del:te l?uk Fage » Use the page tO SeleCtOI' or the
e E] aveform aveform aveform Copy N?tééedn — STORE/RECALL button tO
T T T T e e P AR m_oca dlsplay the Stored Waveform

MEASUNE D Setting Setting Setting Scan majOl' menu.
ey \ See page 22.

Store Precent front Panel Setting To DISK

FPS 1 FP3 2 FP5 3

1 2 3

20

At a Glance



Store/Recall Major
Menu

Delete Waveforms |

Delete displayed or stored

Displayed Waveforms Stored Waveforms RAN J Waveforms us"‘]g this
Hfm 1 Wfm 2 STOL.WFB STO2.WFB STO3.WFB !
SRRl POV M 0 N N e
Wfm 3 STO4.WFB STOS.WFB | )
L2 16:89:082 18:36:10
Matn 12-0CT-968 23-0CT7-90

Use this menu to copy stored
waveforms from RAM to DISK or
from DISK to RAM. See page 250.

| Copy Gtored Waveforms To RAM From RAM [NEEIR
RI ] Starting with 5702
Waveforms :

Stored
Settings

SYOL.WFB GTUC.WFB G103.WFB ST04.WFB STOS.WFB

9:42:20 9:42:22 9:42:22 16:89:02 18:36:18
B8-0CT-90 B8-0CT-98 8-0CT-98 12-0CT-98 23-0CT-98@

Set Next AT1
STO Index Waveforms
ST02

Delete Front Panel Setting From DISK
FPS 1 FPS 2 FPS 3
1 2 3

Recall Front Panel Setting From DISK

FPS 1 FPS 2 FPS 3
1 2 3

Al
Settings

Inttialize These pop'Up menus let
Sevting you recall or delete settings.

See page 231.

Sequence Front Panel Settings

Next Setting Initiated
By Probe ID Button Or
Pt Tert oo

off
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Use this selector to
display the previous
stored waveform in a
sequence. See page 246.

Use this selector to start or
stop scanning through a
sequence of stored
waveforms. See page 246.

/ Use the Page to

Scan Using |

Base Labels

PEP

This pop-up menu lets you
select a sequence of
waveforms to scan on the
display. See page 247.

FMENUS‘
wmemnuD Previous g::;?::n Next 32:: P:ge ‘ SGIQC’(OT or the
TRIGGER D STOB stot ldfmi"sec S;:;?l’ : — STORE/RE'CALL
Kcan Using] Scan putvriuiaithl B button to dlSpIay the
wessure [ ] AL U Store/Recall major
e b0 Al menu. See page 20.
uTiury D

Touch this selector to assign the
knobs to control the limits of the
sequence of stored waveforms to
scan. See page 246.
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Stored Waveform
Scan Major Menu

Use this selector to
display the next stored
waveform in a sequence.
See page 246.

Touch this selector to assign the
knobs to control the rate at
which stored waveforms are
displayed and replaced in
scanning. See page 248.

Touch this selector to create
a new waveform that
displays the current stored
waveform in the scanning
sequence. See page 246.
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Use this pop-up
menu to control
the calibrator
output.

See page 77.

Probes

Probe ID Function

Store
Waveforms

DRl Ce lect /New =0 oo
IS AutoSet ety

it

To calibrate, deskew, and compensate probes:
Connect a probe or input to the caltbrator
then select the channel from this menu.

Use this selector to
initialize the DSA to a
known state.

See page 159.

Use this pop-up
menu to
calibrate probes
and to set the
function of the
probe ID button.

2°l;$;zmc::::7; ::tZTQU‘er to deskew for See page 215.
Calibrator BNC
F L1 C1 R
requency
1,024 MHZ
Impedance Qutput L2 e
Amplitude
SO ohm 8.5000 Vv
L3 c3
L4 o}
FMENUSq
— Use the Page to selector or the
UTILITY button to display the
meoer [ Utility 2 major menu. See page 26.
CaTibrator] Modes Probes Color Page to !
MEASURE D Utility 2 :
eeatt E] fritializel TB:;& Label N\ :
16:48:13
e RS- T N N

Time and Date

Use this pop-up menu

Time:
Date:
Ontime:
Powerupes:

21:41:57

867.0hrs
785 times

' to set the DSA clock.
- See page 253.

2-MAR-89

Time
Hours
21
Minutes
41
Seconds

S7

Date
Month
MAR
Day
2

fear

89
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Utility 1 Major Menu

Instrument Modes

Autoset
Autoset controls are
. Vertical Hortlzontal Undo Last A
g\)’e"ag'ng types 3'971 beor Peniog AutoSer described on page 65.
iscussed on page 71. :
Pan/Zoom controls are ; P mm:] Em;)oh thlg Zelector to se; the
described on pages 155. M::;:;;::e F;T:S:om ﬂvo;g::ng 222:::? _— nhance ccuracy moae.
through 158 off Center Back;elght Manualu See page 111‘
Turn on or off vectored —— Lissiorms  120n Stimetrmit hcaniee|— Touch this selector to enable

waveforms with this O it e paen Dreentel or disable incremental

selector. See page 275. i F?:Ez::ck DE.'.:L'.: CESTS’ acquisition. See page 45.

. ptiona n atred ff
Set the Zoom Interpola- Ieigaer Dots \ Touch th.is selector to control the
tion with this control. Scraen | cursor display. See page 84.
See page 277. Touch this selector to change the format

of the stored waveform timestamp.

Turn on or off vectored See page 244.

waveforms with this

selector. See page 275. Touch this selector to change
the default cursor type.
Touch this selector See page 83.

Touch this selector to
turn the audible beep
on or off. See page 63.

to set the Trigger
DC Level mode.
See page 260.

Use this pop-up menu to
adjust the display colors.

Use this pop-up menu to label a See page 79.

waveform or setting. See page 165.

Color Selection
| Label '
Background Wavefarm
S — Stored Stored Base Text | Color 1§
Waveforms Settings Label i
i
! Grunculo/- Waveform
Wfm 1 Wfm 2 Wfm 3 : Selectors Color 2
Aug(Ll) A:N\STOS.W. L2 i
Matn Main i Window - Waveform
! Waveform Color 3
: Cursors” - Waveform
Mode Display Position ; Meas Zones Color 4
Manual On
' :
Display Previous Default
Intensity Colors Color
60% Rl
Selected Color
[ Numbers Greek L o Lt Extt Wfm Color Model
e ; Wfm 2 Standard
Lower Case Graphics Other : Color 2
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Use this pop-up menu to
set GPIB parameters.
See page 135.

PIB Parameters .
T : vg: . R3-232-C Parameters J Use th's pop-up menu to
- Mode . Baud o vEeno - stes | set RS-232-C parameters.

I;"v B L 9680 baud off ‘ 1.5 See page 227_

TalkListen . .
‘"Partty - Flegging Delay -

Jdgreds - None  Soft  ®

. EOL.Strlnu Verbose ' Debug "
Ternifator - CRALF off ofe |

EOI |

vDe§uu
off

- MENUS - /
WAVEFORM D

Use the Page to selector or

GPFIB RS-23¢-C [ Hardcopy TIdent Page to
Tmocen D TalkListen3600 baud Bitmap Priticy 3 - the UTlLlTY button to
e (] SR s display the Utity 9 malor
-~ u. See page 24.

unuty B

Use the Self Test and Extended
Diagnostic selectors to operate the
diagnostic system and verify that the
DSA is operating properly.

See page 91.

26 At a Glance



Utility 2 Major Menu

Hardcopy Parameters
Printer Color Map
8 Pin 24 Pin [ iaraund siaasr e
(R

tndex @ tndex 1

Tek 4692 Tek 4696 Jiraticule”
EENETR T
Iindex 6

Tek 4697 Window
Wauefoarm o lar
tndex S tndex 3

TRIt, HPGL | Curzorss  Waueform

InkJet : : 2az Jones Color A
tndex 7 index 4

Screen Direction . Data wet do

Format Format

Screen Hortzontal BinHex Default
Compacted ColorMap

Security At iiule

Option Tupre

AA”’/ off
“Output Flush Queue
Port
RS-232-C

Hardcopy controls
are described on
page 143.

Thstrument Configuratton

Instr Section ROM 1De

DSA 682R Executive F2.0 BOS0116
DSA 682A Digitizer F2.8 BOSA116
DSA 602R Display F2.9 BASB116
11R34 Left F3.7 BB43417
N/7K Center

N/7K Right

Installed Opttions

Option 4C - Non-volatile RAM

This pop-up menu shows DSA and plug-in
unit identification, firmware version numbers,

and installed options. See page 163.
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- Dok Tperations Use this pop-up menu to
‘ perform operations that affect
: the disk. See page 100.
format label chkdsk i T
DISK1
wap
Exit
FMENUSq
'WAVEFORM D
TRIGGEN D
MEASURE D
oos e best }Jﬁ?‘,’it;"l — Use the PAGE to selector or the
UTILITY button to display the
Utility 1 major menu. See page
25.
28
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Utility 3 Major Menu

Directory Operations

Use this pop-up menu to
perform operations on

directories. See page 102.

TEST
9:67:18  4-FEB-91

AN
f chdir mkdir rmd(r U
E rendir dir
fnt
A, *
FPS1.FPB 1694 FPS2.FPB IR

1694
23:49:16 3-FEB-91 23:49:16 3-FEB-91
<DIR>

Exit

File Operations

Use this pop—-up menu to
perform operations on files.

File | attrib rename copy
Type
waveform

File Data: delete prefix
Format
binary STO
WFB :

Wi

See page 104.

AiNw, %

FPS1.FPB 1694 FPS2.FPB

<DIR
9:07:18  4-FEB-91

1694
23:49:16 3-FEB-91 23:49:16 3-FEB-91
>

Extt
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Acquisition

Acquisition is the process of collecting points of data from a
signal and assembling them into a waveform record. Waveforms
can be acquired be acquired continuously or acquisition can be
halted after a single trigger event. In continuous acquisition
mode, once you create a waveform, the DSA continues to
acquire the signal and you see a live waveform on the display. In
single trigger mode, the DSA stope acquisition after acquiring a
waveform record or partial waveform record based on a single
trigger event. Triggering is discussed in detail starting on

page 253.
How The DSA collects samples from a signal and determines the
Waveforms are position of each sampled point with respect to the trigger event

on that repetition of the signal. Samples may be taken both
before and after the trigger event. This process continues until
enough sampled points have been collected to assemble a
complete waveform record.

Acquired

Sampling in Real Time Mode

Real time sampling occurs only when the selected sample
interval, the time between samples, is at least as great as the
time required to take a sample. That is, the sample rate must be
low enough that the DSA can acquire a complete waveform
record based on a single trigger event.
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Acquisition

Sample Interval

Trigger Event

Pre-Trigger
Samples

N\

N |

»

AN /
D

e

Real Time Acquisition of a Waveform

Non-repetitive events can be captured in real time sampling
mode. The maximum sample rate at which real time acquisition
will occur is 2 GSample/s for the DSA 602A or 1 GSample/s for
the DSA 601A. These sample rates result in sample intervals of
500 ps/point and 1 ns/point, respectively.

Sampling in Equivalent Time Mode

When the DSA cannot acquire a complete waveform record in
real time mode, samples from multiple repetitions of a signal will
be assembled into a single waveform record. This is called
equivalent time sampling. The DSA does not acquire the samples
in sequential order, but determines the position of each sample in
the final waveform record based on the time between the sample
and its trigger event. This is sometimes referred to as Random
Equivalent-time sampling.
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Acquisition

Samples ofa —<

Signal

~ Trigger Event

Waveform Record

Equivalent Time Acquisition of a Waveform

Achieving For some applications you will want to ensure that acquisition
Real Time occurs in real time mode. For example, a sequence of laser
Acquisition pulses (repetitive events) may appear similar but exhibit signifi-
cant pulse to pulse variations when observed as separate
single-shot events. Non-repetitive signals (transient events) must
be captured in real time mode.

You can tell whether the DSA is acquiring signals in real time or
equivalent time mode by observing the (Real Time) or
(Equivalent Time) indicator that appears below the graticule. The
acquisition mode is also reported in the Horizontal Desc pop-up
menu, shown on the next page. To view this pop-up menu, select
Horizontal Desc in the Waveform major menu.

Acquisition will occur in real time mode if the selected time
between samples is at least as great as the time the DSA takes
to sample and digitize a waveform record point. Therefore, real
time acquisition can be achieved by increasing the sample
interval.
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Acquisition

Setting the record
length is described
in more detail on
page 221.

Increasing the Sample Interval

The sample interval is equal to the time period that the wavefor
record displays divided by the number of points in the wavefom
record. For example, if you display a waveform at 20 ns per
division, a little more than 200 ns of time is displayed. (There are
a few points outside the 10-division graticule on either side.) If
the waveform has 2048 points, the sample interval is 204.8 ns
divided by 2048 points, or 100 ps/point. The current sample
interval is reported in the Horizontal Desc pop-up menu.

You can increase the sample interval by increasing the horizontal
size (time per division), the time period the waveform record
displays. To set the horizontal size, select the horizontal icon
(=) and use the left knob to adjust the size.

You can also increase the sample interval by decreasing the
record length, the number of points in a waveform record. To
change the record length, select Main Record Length or Window
Record Length in the Horizontal Desc pop-up menu and use the
knobs to adjust the record length.
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Acquisition

Horizontal Description

RT/ET
Indicators

Acquiring Timebase: Main

Main Sample Interval: S88ns/poin @
Window Sample Interval: SBns/point

coooMatn oo cokindows g
Record Length Retord Length
1824 points 1824 points
Display Persistence Digitizer Interleave
- Normal o 1GSssec
R S Realtime
Disabled

X=Displayed Waveform

SERE T oW s Mfm: 2

L2

Main

Displayed.
Waveforms:

: 3 Recard Le Record Len
DC dBm 4 1824
1MQ/30BMHz| Rectang

The Horizontal Desc Pop-Up Menu

DSA 601A and DSA 602A User Reference 37



Acquisition

LN

Probe Calibration
is discussed
on page 217.

Increasing the Sample Rate

The sample rate is the inverse of the sample interval. When the
DSA operates in equivalent time mode, the sample rate is an
equivalent sample rate. The equivalent sample rate reflects the
timing resolution of equivalent time acquisition.

The sample rate is always displayed in the status area of the
Horizontal Desc selector in the Waveform major menu. To deter-
mine whether sampling is occurring in equivalent time or in real
time, you can observe the [ET] or RT] indicator below the graticule,
or you can observe the “ET” or “RT" notation following the sam-
ple interval readout in the Horizontal Desc pop-uUp menu.

When the DSA operates in single shot (single trigger) mode, the
RT notation in the Horizontal Desc pop-up menu may be followed
by the notation “<100%,"” meaning that the waveform sampled in
real time mode will be an incomplete record.

Achieving the Maximum Real Time Sample Rate

You can use the Digitizer Interleave function, which is available
from the Horizontal Desc pop-up menu, to set the maximum real
time sample rate when a single channel is being acquired. Select
2GS/sec Realtime (1 GS/sec Realtime for the DSA 601A) under
Digitizer Interleave in the Horizontal Desc pop-up menu to enable
or disable this function. The DSA 601A has two digitizers which
individually allow sample rates of up to 500 million samples per
second (500 Msample/s). When Digitizer Interleave is enabled,
the two digitizers of the DSA 601A can alternately sample a
single channel to provide sample rates of up to 1 GSample per
second (1 GSample/s). The DSA 602A has four digitizers, provid-
ing a maximum sample rate of up to 2 GSample/s when Digitizer
Interleave is enabled.

After enabling the Digitizer Interleave function, you will need to
follow the Probe Calibration procedure. Even if you are not using
a probe, the Probe Calibration is necessary to ensure optimum
performance. If you are using a subminiature probe, you will
need to use the subminiature probe tip-to-BNC adapter provide
with the DSA in order to calibrate the system for the maximum
sample rate.
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Acquisition

Subminature Probe Tip-to-BNC Adapter

Controlling You can freeze the waveforms on the display at any time by

Acquisition pressing the DIGITIZER button. This button is found above the
plug-in compartment, near the column of major menu buttons.
This technique lets you stop live waveforms to examine them
more closely.

. DIGITIZER Button

DIGITIZER

=o|ldh oo |20

Next to the DIGITIZER button are the RUN/ARMED and STOP
lights. One or the other of these lights is always on, telling you
whether acquisition is occurring.

The Acquire Desc pop-up menu in the Waveform major menu also
controls acquisition. Use the selectors in the Stop Acquire After
section of this pop-up menu to specify that acquisition stops on
various conditions. The status area below the Acquire Desc
selector shows the current acquisition status, for example
Stopped, Trig Armed, or Continuous.
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Acquisition

NN

You can remove waveforms at any time using the Rem Wfm
pop-up menu. To remove a selected waveform, touch the Rem
Wfm selector above the knob menu and verify that you want to
remove the indicated waveform.

% Fill Complete

Select % Fill Complete to have equivalent time acquisition stop
when the percentage of a complete record specified by the
% Fill parameter has been reached for each waveform record.

Select Set % to set the % Fill parameter using the knobs or
keypad menus.

Average or Envelope Complete

If you use the averaging or enveloping features, you can select
Average Complete, Envelope Complete, Or Both Avg & Env tO
specify that acquisitions stop after enough records have been
acquired to provide a complete average and/or envelope.
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Acquisition

For details on how to

use the Acquire
Desc pop-up menu Acquire Description
to select avgraging Stop Acquire After
or enveloping, see
Averaging and Set % CEFiLL
Enveloping on 99% Camplete..
page 71.

Set AvgN Average N

32 ,,.Péfg

“Trigger: .- 91ngle :
# Select® .,;; 8
Main
Set Rep lRep. Trig  Deloa
Trtgger N 1 Camplete:
1 MNext Label

REP1
Run Rcqguisition

Continuous

Yertical:Haor

Rectang

The Acquire Desc Pop-Up Menu
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Acquisition

VAN

Triggering is
discussed in detail
starting on page 253.

If the digitizer is
stopped, any adjust-
ment of the horizon-
tal, vertical or trigger
parameters will clear
your waveform since
any parameter
change will no long-
er apply to the wave-
form as captured.
However, you can
turn on Pan/Zoom
and alter the wave-
form. You can also
prevent waveform
clearing when alter-
ing vertical parame-
ters by initially defin-
ing the waveform as
high precision. (See
Waveform Scaling
on page 294.)

Acquisition Control Modes

The Single Trigger, Single Sequence, and Repetitive Single
Trigger acquisition modes stop acquisition after acquiring a
waveform record or partial waveform record based on a single
trigger event or after acquiring a series of such waveform
records. Touch a Trigger Select selector (Main or Window) in the
Acquire Desc pop-up menu to select the Main or Window trigger
for these functions. The Window trigger can be selected only
when a separate Window trigger is defined.

Select Single Trigger to stop acquisition when a single Main
trigger is detected and the time base duration has expired. In
Real Time sampling mode, you can use Single Trigger to acquire
a single triggered sweep of a non-repetitive signal. Pressing the
DIGITIZER button will re-arm the trigger circuit for another Single
Trigger acquisition. If the first Single Trigger acquisition did not
sample all the active input channels, the next will begin with
those channels.

Select Single Sequence to have the DSA run a series of Single
Trigger acquisitions, stopping when all waveform records are at
least partially acquired. Use this mode when not all channels ci
be acquired with one trigger. When all channels can be acquired
with one trigger, the Single Trigger and Single Sequence modes
are identical. Press the DIGITIZER button to start another Single
Sequence acquisition.

Select Rep Trig Complete to enable Repetitive Single Trigger
acquisition. The DSA will store a series of Single Trigger acquisi-
tions of the selected waveform or waveforms. You can set the
number of acquisitions by selecting Set Rep Trigger N and adjust-
ing Rep Trig N using the knobs. Press the DIGITIZER button to
begin Repetitive Single Trigger Acquisition. You may notice a
brief delay as the DSA prepares to acquire and store waveforms.

You can select Rep Trig Complete only when all active channels
can be acquired concurrently. See Concurrent Acquisition on
page 51 for a description of limitations on concurrent acquisition.
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Acquisition

You can store multiple waveforms in Repetitive Single Trigger
mode, provided the waveforms can be acquired concurrently.
Select Rep Trig Complete, then Page to Autostore Parameters
Menu to display a pop-up menu that allows you to select muitiple
waveforms. Select the waveforms you want to acquire and save
in Repetitive Single Trigger mode by touching their selectors.

The Wraparound selector in the Autostore Parameters pop-up
menu controls memory wrapping. When Wraparound is set to Off
(the default), the number of acquisitions specified by Set Rep
Trigger N in the Acquire Desc pop-up menu are acquired and
stored.

When Wraparound is set to On, acquisition continues indefinitely
and Rep Trigger N is ignored. All available waveform memory will
be used for Repetitive Single Trigger acquisitions. When wave-
form memory is filled, the oldest waveforms stored by Repetitive
Single Trigger will be replaced by new acquisitions. This is useful
if you want to leave the DSA running for awhile and examine the
most recent acquisitions.

Note that when the digitizer is started and wraparound is set to
On, all stored waveforms with labels that match the current Base
Label will be deleted and that memory space will be used for
new acquisitions. If you have previously stored waveforms with a
different Base Label, they will be retained.
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VA RYA R N8

Autostore Parameters

Waveforms To Store

| Page: To Acquire ...
. Description: Menu

raticules| Page | Rem
: De o s g W fm L
Stopped All Wfms | L1
Status ain
- Imputio v Rep Trig M Rep Tritg N
Parameters elta [ FC
DC None 1 1
1MQ/300MHz| Rectang

The Autostore Parameters Pop-Up Menu

See Labeling on In Repetitive Single Trigger mode, each acquired waveform
page 165 for more record is stored with a label consisting of a base /abel followed
information about by a number. The numbers are assigned sequentially.

labeled waveforms.
When you acquire multiple waveforms in Repetitive Single Trigger

mode, each stored waveform will be labeled with the base label,
followed by the acquisition number, a colon, and the waveform
number (1 through 8) of that waveform. For example, REP10:2
identifies the tenth acquisition of waveform 2 in Repetitive Single
Trigger mode, using the base label “REP.”
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Acquisition

In Repetitive Single Trigger mode, the DSA allocates stored
waveform memory when you press the DIGITIZER button, before
starting acquisition. If memory wraparound is off, enough memory
to store N acquisitions (set by Set Rep Trigger N) will be allo-
cated. If memory wraparound is on, all available waveform
memory will be allocated for Repetitive Single Trigger.

Be aware of the following cautions when using Repetitive Single
Trigger mode:

= When you are using memory wraparound, any stored wave-
forms with labels matching the current base label will be
deleted as soon as you initiate Repetitive Single Trigger
operation by pressing the DIGITIZER button.

m Because waveform memory is allocated before Repetitive
Single Trigger acquisition begins, you cannot reset the
number of acquisitions while the DSA is acquiring waveforms
in this mode. When memory wraparound is off, attempting to
change Rep Trig N will stop acquisition.

m  You should avoid performing other DSA operations while
acquiring waveforms in Repetitive Single Trigger mode,
because you may slow down or interrupt Repetitive Single
Trigger operation. Any DSA operation can stop Repetitive
Single Trigger acquisition.

m Stored waveforms that have been allocated for Repetitive
Single Trigger acquisitions will have a time stamp of zero
hours, minutes, and seconds and the date 00-JAN-00. (The
time stamps are updated as acquisitions occur and are
stored.) Stored waveform records exist as soon as memory is
allocated for them. Therefore, although you cannot select
these waveforms in the Recall Waveform pop-up menu, you
can query them over the RS-232-C or GPIB interface even
though they do not contain any valid data.

You can choose to generate a Service Request signal (SRQ) after
each Repetitive Single Trigger acquisition. To do this, touch Rep
Trig Complete then touch Page to Autostore Parameters Menu and
toggle the SRQ selector to on.
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See page 53 for
more information
about Act on Deita.

Incremental
Acquisition

Act on Delta

When you have defined a delta description comparing a dis-
played waveform to an enveloped waveform, you can select
Delta to enable Act on Delta acquisition. Acquisition in this mode
will not begin until you press the DIGITIZER button. Delta descrip-
tions and Act on Delta acquisition are discussed in detail on
page 53.

Returning to Continuous Acquisition

To resume normal, continuous acquisition after using a Stop
Acquisition function, touch the Continuous selector under the
heading Run Acquisition.

Incremental acquisition provides a regular display update for
signal acquisition with a sample interval greater than or equal to
5 ms/point. The display of a very slow sweep is updated as soon
as a part of the waveform record is acquired. For Continuous
Acquisition the waveform record is filled from left to right and the
acquisition is free-running. That is, sample points are acquired
and displayed, but there is no horizontal reference point. Hence,
the horizontal scale end points do not relate to waveform features
in any absolute way.

If you select Single Trigger or Single Sequence in the Acquire Desc
menu the DSA will position the waveform relative to the trigger
point after a full record has been acquired. If a trigger does not
occur the acquisition will continue to free run, overwriting wave-
form data. Remember in Single Trigger or Single Sequence mode
you must press the Digitizer button to begin an acquisition

When multiple channels are active, the DSA will obtain samples
from one channel for a brief time and then switch or “chop” to the
next channel. Each channel is briefly sampled on each sweep of
the time base.
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Enabling Incremental Acquire Mode

Touch the Incrementl Acquire selector in the Modes pop-up menu
from the Utility 1 major menu to enable incremental acquisition
mode. Incremental acquisition does not begin until the following
conditions are met:

m The sample interval is greater than 5 ms/point.

m  No window waveforms are displayed.

m  No waveform functions are part of the vertical description of
a displayed waveform.

m The total sample points of all displayed waveform records
does not exceed 32,256 points.

m Act on Delta is not the selected acquisition mode.
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Instrument Modes

Autoset

- ‘Unda-Last
LU AutoSet

Miscellaneous

Edé}eﬂfPanr’Zbom*Fli)_egaglhg
Ace  Fanscoam BVBLA9Le

Incrementl
Acquire
Selector

Clearing
Waveforms
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Time Fmt

“Enhanced
‘Accuracy
Man:iis]

\
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v Date v
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Screen
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A waveform may be displayed but not be acquiring new
waveform data. This will happen when a waveform becomes

untriggered in Normal trigger mode, or if you use the DIGITIZER
button or a Stop Acquisition function to stop acquisition.

When the waveform is displayed but is not acquiring data, the
waveform record from the last acquisition remains on the disp
This is why waveforms appear frozen on the display when yot

stop acquisition.
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AN

If the digitizer is You can clear waveform data from the display using the Rem Wfm
stopped, any adjust- selector above the knobs menu. Touching the Clear Wfm # selec-
ment of the horizon- tor in the pop-up menu clears the selected waveform. The
tal, vertical or trigger selected waveform is identified both by waveform number (Wfm 2

parameters will clear

your waveform since in the illustration below) and by waveform expression and time

any parameter base (L2 and Main). (The Clear Wfm # selector clears acquisition
change will no long- memory but the input channel remains active. The Remove Wfm #
er apply to the wave- selector turns off the selected channel.)
form as captured.
However, you can
turn on Pan/Zoom Verify Remove-/Clear Waveform
and alter the wave-

form horizontally ancel’ Clear Rl Clear . Remove
without clearing the e Nfﬂr}a”* REm 2
waveform. You can

also prevent wave- -altbrator b
form clearing when B
altering vertical pa-

rameters by initially Initializel , el - fgam gan/ :P:--,_M'a inoo
. o R i i T G s SYze i Zaom | Pasition

defining the wave- 17:16:30@ pisp: On SQu 0ff | -6

form as high preci- 9-0CT~-99 Mode: Man | s-div [ ____J s

sion. (See Waveform

Scaling on page 294.
gonpeg ) The Rem Wfm Pop-Up Menu

The Clear All selector lets you clear all continuously acquired
waveforms at once.

You cannot clear a waveform that displays only stored waveform
data. For example, if you have a waveform that is defined to be
STO1+ STO2, that waveform will not be selectable in the Rem
Wfm pop-up menu.

If you clear waveforms that are being acquired (live waveforms
on the display), they will blink momentarily and then continue to
be displayed as new waveform records are acquired.

DSA 601A and DSA 602A User Reference _ 49



Acquisition

Single-Shot
Acquisition
Tips

Always run

probe calibration
when you

enable Digitizer
Interleave. Probe
calibration is
necessary to align
the DSA's digitizers,
even if you are not
using probes.

The DSA 601A and DSA 602A offer excellent capabilities for
single-shot acquisition. Using the Single Trigger options de-
scribed earlier in this section, you can capture non-repetitive
events in real time at sample rates of up to 1 GSample/s for the
DSA 601A or 2 GSample/s for the DSA 602A. You can capture
multiple signals concurrently at lower sample rates. To make the
best use of these capabilities, you will need to be aware of
factors that affect the real time sample rate of the DSA and how
to configure your DSA for concurrent acquisition.

If you want the DSA to acquire signals at its maximum real time
sample rate, enable Digitizer Interleave and set the Horizontal
Size so that the maximum sample rate appears in the Horizontal
Desc selector. Once you have acquired a waveform record, use
Pan/Zoom to horizontally expand the waveform. Horizontal
controls and Pan/Zoom are discussed in Horizontal Controls on
page 153. The maximum sample rate is determined by the number
of input channels acquired concurrently.

Main and Window Single-Shot Acquisition

You can use the DSA’s windowing capabilities to acquire two
simultaneous records of the same signal. Because the Main and
Window time bases acquire signals at different sample rates, you
can use a high sample rate to obtain a detailed record of an
event on the Window time base while acquiring on the Main time
base a less detailed record of a greater span of time surrounding
the event. Windows are described on page 297.

For each channel, one waveform on the Main time base and two
Window waveforms (waveforms acquired on the Window time
base) may be acquired in single-shot mode. The combined
record length of the waveforms acquired can generally be up to
10240 points.

Observe the “ET” or “RT” readout in the Horizontal Desc pop-up
menu when you set parameters for single-shot acquisition. If the
qualification “ < 100% Fill” appears after “RT,” a complete wave-
form record cannot be acquired at the current sample rate and
DSA configuration. A waveform will be acquired in real time
mode, but some points in the waveform record will not be
acquired.
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Concurrent Acquisition

If you wish to acquire multiple channels concurrently, your choice
of input channels can affect the sample rate. The DSA 601A can
acquire two signals concurrently; the DSA 602A can acquire up to
four signals concurrently. The waveform record samples of the
signals will be concurrent to within +100 ps.

The input channels that can be sampled simultaneously are
limited to two channels from the left plug-in compartment and
one channel each from the center and right plug-in compart-
ments. For concurrent acquisition, connect your signal sources
as follows.

m  For four-channel concurrent acquisition, connect two signal
sources to channels of the left plug-in amplifier. Connect one
signal source to a channel of the center plug-in amplifier, and
one to a channel of the right plug-in amplifier.

Four-channel concurrent acquisition is available in the
DSA 602A at up to 500 MSample/s, but is not available in the
DSA 601A.

® For two-channel concurrent acquisition, connect two signal
sources to channels of the left plug-in amplifier, or connect
the two sources to channels of two plug-in amplifiers.

Two-channel concurrent acquisition is available in the
DSA 602A at up to 1 GSample/s and in the DSA 601A at up
to 500 MSample/s.

In any other configuration, the DSA will not acquire all of the input
channels concurrently. Instead, the DSA will alternate between
channels it cannot sample simultaneously, and some channels
will be acquired on separate triggered sweeps of the time base.
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Defining a smoothed

waveform is

explained in Wave-
form Definition and
Management on
page 281.

For maximum single-shot timing accuracy, you can use the
SCLOCKD command of the ASCII interface to disable dithering
the sample clock. See the DSA 601A and DSA 602A Programm:
Reference for more information about this command. Alterative-
ly, you can have a qualified service person connect an internal
jumper to disable sample clock dithering. Either method results in
greater single-shot accuracy at the expense of equivalent time
performance.

High-Resolution Single-Shot Acquisition

The resolution of the DSA’s digitizer is 8 bits. You can attain
higher single-shot resolution by using the smoothing function.

When you define a smoothed waveform, the DSA computes a
running average of several adjacent points in the waveform.
High-frequency information is attenuated in the resulting wave-
form record. The equivalent bandwidth of the smoothing
operation is determined by the sample interval and by the num-
ber of points to be smoothed. The following table shows the
maximum bandwidth available when you use smoothing to
increase resolution.

Single-Shot Resolution and Bandwidth with Smoothing

Resolution Points to Single-Shot Bandwidth (by Sample Rate)
(inbits)  Smooth 5 e, T 1 Gs/s 500 MS/s 100 MS/s

8 none 1GHz 500MHz 250MHz 50 MHz
9 3 295 MHz 147 MHz 74MHz 15 MHz
10 5 177 MHz 86 MHz 44 MHz 9 MHz
11 9 98 MHz 49 MHz 25 MHz 5 MHz
12 17 52 MHz 26 MHz 13 MHz 3 MHz
13 33 37MHz 13 MHz 7 MHz 1 MHz
14 65 14 MHz 7 MHz 3MHz  680kHz

See the Algorithm section for the formula which ties points to
smooth to bandwidth.
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Act on Delta is an acquisition mode in which the DSA monitors a
signal for anomalies, or “deltas.” You can create an enveloped
waveform that defines the acceptable limits of the signal and
have the DSA perform one or more of the following actions when
the signal travels outside the acceptable envelope:

m Save the waveform record in which the anomaly occurred
= Make a hardcopy of the waveform record
= Sound an audible alarm (chime)

m Send a signal to a GPIB or RS-232-C controller connected to
the DSA

The DSA displays delta points falling outside the enveloped
waveform in a color different than the waveform color.

Act on Delta acquisition stops when an anomaly is detected and
can be set to restart automatically.

Test Waveform In Act on Delta mode, the DSA compares the test waveform, the
and Reference signal you are studying for anomalies, to a reference waveform.
Waveform The reference waveform defines the acceptable limits of variation
of the test waveform and must be an enveloped waveform.
The reference waveform may be a stored waveform or an actively
acquired waveform, but in most cases you will probably want to
use a stored waveform so that the reference limits do not change
while the DSA is monitoring the test signal for variations outside
the limits.
For more information A simple way to create a reference waveform is to add noise to
on creating an the test waveform, envelope and store it, then remove the noise
enveloped wave- and use the stored waveform as the reference waveform.
form, see Averaging
and Enveloping on In order to compare the two waveforms, the record length of the
page 71. reference waveform must be at least as great as the record

length of the test waveform. The DSA considers only the points in
the reference waveform record that correspond with points in the
test waveform, so increasing the record length of the reference
waveform does not affect the Act on Delta comparison.
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Defining the
Delta Event

A delta event occurs when points in the test waveform record are
outside the bounds of the reference waveform. In addition to
setting up the comparison between the test waveform and the
reference waveform, you can specify an acceptable degree of
variation of the test waveform from the reference waveform.

Defining the Delta Description

Once you have created an enveloped reference waveform, use
the top half of the Act on Delta pop-up menu in the Waveform
major menu to define a delta description. A delta description is
always of the form Wfm1 OUTSIDE Wfm2. Wfm1, the test wave-
form, must be a displayed waveform. Wfm2, the reference
waveform, must be an enveloped waveform.

To enter a delta description, touch the selectors in the Delta
Description section of the Act on Delta pop-up menu. Only the
appropriate selectors are selectable at any point as you enter an
expression. Select the active waveform you want to study from
the Displayed Waveforms shown in the upper section of the
pop-up menu, select the operator OUTSIDE, and select an enve
oped waveform. If you make an error as you enter the
description, touch Back Space to correct it.

The reference waveform may be an actively acquired waveform
or a stored waveform. If the reference waveform is stored in RAM,
touch Env Disp Waveforms or Env Stored Waveforms to display
selectors for the available displayed or stored enveloped wave-
forms, respectively. If the reference waveform is stored on disk,
all the waveform files are displayed, not just enveloped wave-
forms. Selecting a non-enveloped waveform, however, generates
an error.

The delta description you enter appears at the top of the Act on
Delta pop-up menu shown on the next page. If a delta description
already exists, it appears on the Current Deita Description line at
the bottom of the pop-up menu. The new delta description is
entered when you select Enter Desc. If you select Cancel or
otherwise remove the Act on Delta pop-up menu without enterin
the description, the existing delta description is retained.
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Delta description
being entered

Selectors for
entering delta
description

Existing delta
description appears
here

Act on Delta

The current delta description will be erased when either the test

waveform or the reference waveform in the description is re-

moved, or if the waveform description of the reference waveform
is changed so that it is not an enveloped waveform. Changing

the description of the test waveform will not affect the delta

description, as long as the test waveform is not an XY waveform.

Delta Description

WFM1 OUTSIDE

Env Stored o
Wavefarms.:

Gt oale Back. Space: Cancel

Delta Rctions

Save As . | Repeal

The Act on Delta Pop-Up Menu

e “Total’ .‘Consecutiw
Stored Wfm: - ow T f S Podntgs o iiReints
Next LabelEunt Count 1 1
REP1 0
SRQ . Hardcopy: Show Delta  Status =
, [ Points: 0On Display s
Test Delta
Waveform fActions
Current Delta Description
“Yertical Horizontal] Acquire- (Graticules| . Page = ] Rem
o Desciiifs S o Desel i s b e Hfme
L2 Stopped ALl Wfms | L&
Fast Status  Main
Thput oo A . Vertical:Chan |:Vertical:
Parameters|.C Delta “Gize i B2 "Selr Offset:s LE
jie None 1 Le 1.5
1MQ2-308MHzl Rectang Vsdiv Y

DSA 601A and DSA 602A User Reference

55



Act on Delta

NN

Setting Acceptable Limits of Signal Variation

You can set the number of out-of-bounds waveform record points
that constitute an acceptable degree of variation of the test
waveform from the reference waveform. You can also define a
maximum acceptable length of variation. For example, you might
want to ignore “spikes” that take only a few waveform record
points out of the limits defined by the reference waveform.

Select Total Points and Consecutiv Points in the Act on Delta
pop-up menu to adjust these delta event parameters. These
selectors set the left knob to control the total number of out-of-
bounds waveform record points and the right knob to control the
minimum number of consecutive out-of-bounds record points
required for a delta event.

A delta event will occur only when both the total number of
points and the number of consecutive points are outside the
specified bounds. For example, if you set Total Points to fifteen
and Consecutiv Points to ten, a delta event will occur when there
are at least fifteen out-of-bounds points in the test waveform
record, at least ten of which occur consecutively.
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Delta Actions When the DSA detects a deita event, acquisition stops. In addi-
tion, the DSA can perform any of the functions described below.
Selectors for these delta actions appear in the Act on Delta
pop-up menu in the Waveform major menu. You can choose to
have the DSA perform any combination of these functions. You
can also choose to have a summary of the currently selected
delta actions appear in the Act on Delta selector in the Waveform
major menu. If no delta action is selected, “None” appears in the
Act on Delta selector in the Waveform major menu.

| Repeat

Select Repeat to have the DSA automatically restart acquisition in
Act on Delta mode after a delta event has caused acquisition to
stop. Otherwise, you would restart acquisition by pressing the
DIGITIZER button.

The Evnt Count in the Repeat selector lists the number of delta
events that have occurred, and is reset to zero when you press
the DIGITIZER button. This count also appears in the Acquire
Desc selector when the digitizer is running.

Save As Stored Wfm

Stored waveforms Select Save As Stored Wfm to have the DSA store the waveform
are discussed in record in which a delta event occurred. Each stored waveform is
detail on page 97. assigned a label consisting of the current base label (the default
For more information base label is REP) followed by a sequentially-assigned number.
on baseL'a""k?;'ii’g sgﬁ The label that will be assigned to the next waveform stored

appears in the Save as Stored Wfm selector. This label is not
updated while acquisition is occurring and is therefore only valid
before you begin Act on Delta acquisition.

You can store a series of waveform records for later study by
using Repeat and Save As Stored Wfm together. The waveform
stored is always the “test” waveform unless you override this in
the Autostore Parameters menu. If the DSA runs out of memory for
stored waveforms, it will display a single error message and
continue Act on Delta acquisition without storing waveform
records. Note that this occurs unless Wraparound is turned on in
the Autostore Parameters menu. You can also use the Autostore
Parameters menu to specify which waveforms to store.

page 165.
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Do not use the
Hardcopy and
Repeat delta
actions together if
you expect deita
events to occur in
rapid succession.

Chime

Select Chime to have the DSA produce a single “beep” when a
delta event is detected. :

SRQ

When SRaQ is selected, the DSA will send a “Conditional acquire
complete” signal request message to the GPIB or RS-232-C
controller when acquisition stops on a delta event.

You do not need to select SRQ unless you have also selected
Repeat; the “Conditional acquire complete” message will be sent
to the controller at the end of a single Act on Delta acquisition
even if SRQ is not selected.

In addition, note that the SRQ selector in the Autostore Parame-
ters menu provides an alternative method of generating an SRQ.

Hardcopy

Select Hardcopy to have the DSA create a hardcopy of the
display when acquisition stops on a delta event. See Hardcopy
on page 143 for more information about making hardcopies of t...
display.

Do not use the Hardcopy delta action with Repeat if you expect
the delta events to occur in rapid succession, because hard-
copies will only be generated if there is space for them in the
hardcopy queue when the delta event occurs. Instead, select
Save As Stored Wfm and make hardcopies showing the stored
waveform records later.

If you do select Hardcopy and Repeat, you may find that the
display “freezes up” when delta events occur too frequently. You
might need to press the DIGITIZER button to stop acquisition and
then press the HARDCOPY button to abort the hardcopy being
queued. If you do not stop acquisition, a new hardcopy might be
started soon after you remove the current one.
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Display
Features

Initiating Act
on Delta
Acquisition

DIGITIZER
Button

Act on Delta

You can choose to have either the delta actions or the number of
delta points displayed in the status area of the Act on Delta
selector. Touch Status Display in the Act on Delta pop-up menu to
toggle between Delta Actions and Number of Delta Points.

You can choose to show the detected delta points on either the
test waveform or on the selected waveform. Touch Show Delta
Points in the Act on Delta pop-up menu to toggle between show-
ing delta points on the test or selected waveform.

It is useful to show the delta points on a selected trace that is not
“live” like the test waveform. You can recall stored waveforms to
see what points of the stored waveform are outside the reference
waveform. If Repeat and Save were used during Act on Delta to
store a number of waveforms, you can then individually examine
the delta points on each of the stored waveforms.

Once you have defined the delta event and set up the actions
you want to occur on a delta event, you can start acquisition in
Act on Delta mode by pressing the DIGITIZER button. Unless you
have selected the Repeat delta action, you will need to press this
button to restart acquisition after each delta event.

e
DIGITIZER
aun/

AROCOPY ENHANCED
ACCGURACY

Qo

STANOSY

If a delta description already exists, you can also select Delta in
the Acquire Desc pop-up menu in the Waveform major menu to
enter Act on Delta acquisition. You must press the DIGITIZER
button to start acquisition after you select Delta. This is an easy
way to return to Act on Delta acquisition after doing intervening
work in another acquisition mode. The DSA enters Delta acquisi-
tion mode automatically when you touch Enter Desc in the Act on

Delta pop-up menu.
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Viewing Delta
Points

Changing the de-
fault colors is dis-
cussed on page 79.

Refer to page155 for
information about
Pan/Zoom.

Delta points outside the specified bounds are displayed in a
color different from the other waveform points. It may be neces-
sary, however, to adjust the color of the delta points by changin
the default colors. Making the waveforms dark and the delta
points bright may aid in viewing the delta points. Also, it may be
easier to see the colored delta points when the Pan/Zoom selec-
tor is set to Off or when Pan/Zoom interpolation is None. If you
zoom in on the test waveform, the DSA will automatically zoom in
on the first delta point in the waveform record.

Note that the delta points are displayed only when the Digitizer is
stopped. Thus the delta points do not appear when Repeat is on.
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See Acquisition on
page 33 for informa-

tion about the other Acquire Description
ygﬁqc"gz'gg{legz?r%er: Stop Acquire After
the Acquire Desc - Set % % Fill
pop-up menu. a9y : Complete

Set AugN Auerage N | Auerage’
S S “Complete
32 On

 Set EnuN Envelope N

32 Off

_Sinale. Single.
~“Sequence

Delta Selector

Main Window

Set Rep Rep  Trig:
Triigger. N Camplete”
1 Next Label

REP1

Run Rcquisition

Vertical Horizanta BRI IREay

bGraticules)

- Dasc s peisDese o USRI
Aug(L1) Main Rug#>32
Fast 2MS/sec |Backweight
“Input | FFT | Act on | ~Main =
Parametersf Control | Delta .’ | = Size o
DC dBm Mone SBu
1MQ-30BMHZz] Rectang s/div

The Acquire Desc Pop-Up Menu

You cannot use Act on Delta acquisition with incremental acquisi-
tion or with XY waveforms. Nor is Act on Delta allowed when
Histograms are on.
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When you select a function on the touch screen, you will hear a
beep that means your selection has been noted and is being
acted on. The beeper can be turned on or off.

To turn the audio feedback on or off use the Instrument Modes
pop-up menu in the Utility 1 major menu. Touch the Audio Feed-
back selector in the Instrument Modes pop-up menu to turn the
beeper off or on.

Instrument Modes

Autoset

Vertxcal Horlﬁontal

PrePk Pnr:od'

Miscellaneous

Multitrace Pans2oam Averaging . Enhanced

Pan<Zoam Pivet . Type, Accuracy:
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- VYectared: Zoam: Stored WfmIncrementl
Audio Feedback lloiavocung . Intpii “Time Fmt Acqulrei
Selector On Sin(x)/x Show Disabled
~ Date o
MJM, Default £”=furso‘:”

“Cursor
Paired 0+f
Dots

- Probes :qulqr

~l-Page .to -} Rem
ity 2 W
L1
M

ain
Initialize| Time:& | Label & Main”,;Pan/ S Marn
.| Date s | - o) Size. Zoom |.Posttion
14:58:15 Disp: On SB# Off -bu
19-0CT-90 Mode: Man 3/div s

The Modes Pop-Up Menu
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AUTOSET
Button

The input channels
must be calibrated
(Enhanced Accura-
cy in effect) for
Autoset to work
properly.

Autoset does not
change your se-
lected input cou-
pling, Trigger
Source description
or Trigger Coupling.

Adjusting a DSA to display a stable waveform of usable size and
amplitude is easily accomplished with the Autoset feature.

\

OIGITIZER ) ENHANCED
AN/ MarocorY  ACCURACY O on
o I -
atop sTANOBY

When you press the AUTOSET button, you tell the DSA to exam-
ine the selected waveform and adjust the following for optimal
display:

= Vertical gain and offset; for calculated waveforms, vertical
size and position

m  Main and Window horizontal size and position
m  Trigger level

If you press the AUTOSET button when no waveforms are de-
fined, the DSA will search the input channels for a signal and
display the first signal found. During the search, the plug-in
amplifiers will be set to their most sensitive gain settings and to
0 V offset; they will be restored to their previous settings if no
signal is found. Plug-in amplifier coupling is not changed, so a
signal at an input channel that has coupling turned off will not be
detected.

Autoset is also invoked when you press a Probe ID button if you
have selected the Probe ID Function Wfm Select/New Wfm &
AutoSet from the Probes pop-up menu of the Utility 1 major menu.
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Undoing an If you don't like the results of an Autoset, you can restore the
Autoset status of the DSA by touching the Undo Last AutoSet selector in
the Modes pop-up menu of the Utility 1 major menu.

Instrument Modes

RAutoset
VerticaliHorizantal © Undo Last:
I AutoSet
Pk-Pk Period

Miscel laneous

Murtifhad&”?&hkzodmfﬁverégdngﬁ’Enhdn@ed

PansZoom:ii Pivet, - Type iRAccuracy
Off Center Backweight Manual
~Vectared am . Stored WfmIncrementl
Waveforms. p o Time Fmt :RAcquire
On Show Disabled
Date
Wawefiorm CwDefault o Cursor
Scaling = 2 Cursor Hold
Optional Paired Qff
, Dots
Trigger
DC Lewvel !
Absolute
Calibrator “Probes |- Color ‘Page to “|:Rem:
L i Sl derlityse WEme 1

] ol Main, Panci)
‘Date | | -Size " [Zoom|
1:84:14 Disp: On in Off
9-FEB-91 Mode: Man | s-div s

The Modes Pop-Up Menu
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Autoset The Modes pop-up menu lets you set several Autoset parameters

Options so that you can tailor the Autoset operation to your needs. In
addition to the Undo Last AutoSet selector, the Autoset section of
the Modes pop-up menu has two selectors that let you specify
independently the vertical and horizontal Autoset characteristics
of the DSA.

Vertical Autoset Options

The Vertical selector cycles among four values: Peak-to-Peak,
TTL, ECL, and Off.

Peak-to-Peak mode — sets the vertical gain and offset so that
the waveform will be four to nine divisions high and centered
vertically on the graticule. Trigger level will also be set. The
trigger source will be set to match the waveform source if the
time base becomes untriggered.

TTL and ECL modes — set the vertical gain and offset and trigger
level to values appropriate to the TTL and ECL logic families.
Both set plug-in amplifier and trigger coupling to DC and set
Main trigger mode to Auto and Window trigger mode to Normal.

Vertical Autoset may also be turned Off. If you turn Vertical Auto-
set off, Horizontal Autoset will not work properly unless the signal
is triggered.

Horizontal Autoset Options

Horizontal Autoset The Horizontal selector cycles among four values: Period, Pulse,
will not function Edge, and Off. With any of the first three selected, Autoset will

properly on signals adjust the Main size and position. Main holdoff will be set to its
W'thbgﬁ)%‘ggchezs minimum value of 2 ps if it is greater than 1 ms when Autoset is

invoked. The trigger source will be set to match the signal source
if the waveform becomes untriggered.
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Period mode — adjusts the Main size and position so that at lea™
three cycles of a repetitive signal appear on the graticule. Base
on the trigger slope, either a rising edge or a falling edge is
placed two divisions from the left of the graticule. The Window
horizontal size is set to 1/10 of the main size, with Window1 and
Window? positions set to two and five divisions from the left of
the Main graticule. Window holdoff will be set to its minimum if
the delay between the Main and Window triggers is more than
five times the Main size.

Pulse mode — sets the Main size so that approximately one
pulse is displayed across six horizontal divisions of the screen.
The trigger slope determines whether a rising or falling edge is
placed two divisions from the left edge of the graticule.

Edge mode —sets the Main size to display the edge of a pulse
across the entire graticule and sets Main position so that the
edge is centered horizontally on the graticule. The trigger slope
determines whether a rising or falling edge is displayed.

Horizontal Autoset may be turned off without affecting Vertical
Autoset.
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Special Cases Autoset treats certain classes of waveforms differently. If you
invoke Autoset with a stored waveform selected, the resuit will be
a vertical scaling of the waveform (unless Vertical Autoset is
turned off). If an active Horizontal Autoset mode is selected,
Autoset will set the horizontal magnification (Zoom) to 1. Invoking
Autoset on a live waveform will cause Pan/Zoom to be turned off.

Fast and high preci- When the selected waveform is a multi-channel waveform, Verti-
sion waveforms are cal Autoset will be applied to each channel, but Horizontal
explained in Wave- Autoset will be applied only to the first channel in the waveform

form Scaling on description. The amplifier gains of the input channels will be
page 294. matched only if the waveform is defined as a “fast,” as opposed

to “high precision,” waveform.

When Autoset is performed on an XY waveform, the two compo-
nents of the waveform are autoset individually. If one of the
components of the XY waveform is a multi-channel “fast” wave-
form, both components will be treated as multi-channel
waveforms and the amplifier gains for the channels involved will
therefore be matched. Horizontal Autoset is executed only on the
horizontal component of the XY waveform.

If the selected waveform is on a Window time base, invoking
Autoset will cause the Main waveform to be autoset if the Main
time base is not triggered. If the Main time base is triggered,
Autoset will simply adjust the size and position of the window. If
Vertical Autoset is in TTL or ECL mode, the vertical size and
position of the window will also be set.
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Enveloping

The averaging and enveloping functions allow you to examine
and manage noisy signalis. .

Averaging reduces the random noise of a displayed waveform
and provides a cleaner display. The DSA presents a waveform
that is an average of several accumulated waveform records.
Each sample in a record is numerically averaged with the same
sample in all the other records. The resulting waveform is dis-
played.

There are two types of averaging available:

m Back-weighted averaging generates an average that is
exponentially weighted by previous (back) waveforms. This
produces a continuous display during the averaging process
and continues to generate an average value after the
specified number of averages is reached. Each new average
consists of N-1 parts previous average and one part new
data, where N is the specified number of averages.

m Summation averaging totals a specified number of input
waveforms, then divides the total by the specified number.
No display accompanies this type of averaging until
averaging is complete, and no new waveform data is
incorporated into the average once the total is reached.

Enveloping shows the cumulative effect of noise and signal
variation over a period of time. It is similar to averaging in that
several waveform records are accumulated and a combined
result is displayed. An enveloped waveform shows the maximum
excursions of the individual waveform records. This often results
in a “thicker” waveform that shows the limits of variation of the
signal.

DSA 601A and DSA 602A User Reference 71



Averaging and Enveloping

NN

Defining an
Averaged or
Enveloped
Waveform

If you aren’t sure
how to define a
waveform, see
Waveform Definition
and Management on
page 281

There are two ways to establish an averaged or enveloped
waveform.

= If you are establishing a new waveform you can use the Avg(
or Env( waveform functions as you define your waveform.
Thesé can be selected from the DefWfm menu. For more
information on this method, see Waveform Definition and
Management on page 281.

s The easiest method is to establish the waveform without
averaging or enveloping. Then, after you have the waveform
adjusted, you can invoke averaging or enveloping.

The following procedure describes averaging and enveloping
using the second method described above.

[] step1: Create the waveform you want using any method.

D Step 2:  If the waveform isn’t selected, touch the waveform
to select it.

[] Step3: To select the type of averaging, press the UTILITY
button until the Utility 1 major menu appears, then touch
Averaging Type in the Modes pop-up menu.

[] Step4: To average the waveform, press the WAVEFORM
menu button, touch the Acquire Desc selector in the major
menu, and then touch the Average N selector in the pop-up
menu. To envelope the waveform, touch the Envelope N
selector in the pop-up menu.

Selecting Average N invokes the average type selected in the
Modes menu. If you want to change average type you must tum
Average N off then back on to recognize a change in the Modes
menu average type.
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The Acquire Desc Pop-Up Menu

The Acquire Desc selector status shows that the average function
is now part of the waveform expression. It also shows the type of
averaging selected.
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Record Count

Limiting
Acquisition

Several complete waveform records are combined to form an
averaged or enveloped waveform. You can set the number of
records that the DSA accumulates and combines.

Use the Set AvgN and Set EnvN selectors in the Acquire Desc
pop-up menu to assign the knobs to set the number of records.
The left knob sets the number of records to accumulate for an
average, and the right knob does the same for enveloping.

Each knob click changes the current value by a multiple of two in
the coarse setting or in increments of one when the front panel
button is set to FINE. You can use the numeric keypad to enter
specific values.

You can have the DSA stop acquiring waveform data when a
complete average or envelope is accumulated. When the DSA
stops acquiring data the waveform will appear to be frozen on
the display. The selectors in the Stop Acquire After section of the
Acquire Desc pop-up menu let you specify Average Complete,
Envelope Complete, or Both Avg & Env. (Both Average and Enve
lope functions must be used in waveform definitions for the Bot
Avg & Env function to be selectable.) When you want to resume
normal continuous acquisition, touch the Continuous selector.
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Side Effects of Averaging improves the accuracy of some measurements be-
Averaging and cause it reduces the effects of random noise. However, some
Enveloping measurements can be affected adversely by averaging or envel-
oping. For example, if the signal has horizontal jitter, a rise time
measurement taken from the averaged waveform will be slower
than the actual rise time. Be cautious when taking measurements
of averaged or enveloped waveforms.

If the digitizer is stopped, any adjustment of the horizontal,
vertical or trigger parameters will clear your waveform since any
parameter change will no longer apply to the waveform as cap-
tured. You can, however, turn on Pan/Zoom and alter the
waveform horizontally without clearing the waveform. You can
also prevent waveform clearing when altering vertical parameters
by initially defining the waveform as high precision. (See Wave-
form Scaling on page 294.)

Terminating To turn averaging or enveloping off, toggle the Average N or ‘
Averaging or Envelope N selector in the Acquire Desc pPOp-up menu.

Enveloping
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Calibrator

The calibrator provides an accurate voltage/signal source for
basic gain and timing applications and provides an accurate
signal source for probe calibration. For information on probe
calibration, see page 213. '

’ — —En [@-
‘.?t:llr:acr: _E

CALIBRATOR -
Connectors

The Calibrator is not You can select the frequency and output voltage of the calibrator
available when output. To set or determine the parameters of the Calibrator
Enhanced Accuracy, Output, select Calibrator Output from the Utility 1 major menu.

probe calibration, or
diagnostics are in
progress.

Then, from the Calibrator Output pop-up menu successively touch
the Frequency selector and note these selections:

®m  1.024 MHz sets the calibrator output to a 1.024 MHz, approxi-
mately 560 mV pk-pk square wave signal. The baseline
voltage is approximately -60 mV and the series output
impedance is 50 Q.

m DC sets the calibrator output to a DC level from -10 V to
+ 10 V. The series output impedance is 450 Q).

When DC is selected, the Adjust Level selector can be used
to assign both control knobs to Calibrator Output. The knob
resolution may be set to 250 mV (Coarse), 5.0 mV (Medium),
or 0.1 mV (Fine). Coarse and Fine resolution can be selected
with the FINE button on the front panel. Medium resolution
can be set from the Numeric Entry & Knob Res pop-up menu.
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m 1.000 KHz sets the calibrator output to a 1 kHz, 5 V pk-pk
square-wave signal. The baseline voltage is 0 V and the
series output impedance is 450 Q).

Calibrator BNC

Impedance Output
Amplitude
S@ ohm 8.5000 Vi

Fage to; | Rem
Utility: 2 Wfml
L1
ain
boiMatn o Pans | Main
iGize wZoom [ Pagit ion:
15:33:35 Disp SOu Of f -Bu
10-0CT-99_Mode: Man s/div s

The Calibrator Output Pop-Up Menu

The Output Amplitude and series output impedance of the cali-
brator are listed below the Frequency and Adjust Amplitude
selectors in the Calibrator Output pop-up menu.
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Color Selection

The color display provides a convenient means to identify dis-
play items. Specific colors are assigned to the items on the
display. The background, graticule and selectors, and cursors
and measurement annotations are displayed in distinct colors for
easy identification.

The DSA provides two separate color models. In the standard
color model, there are up to four colors for waveforms and an
additional color for window waveforms. When a window wave-
form is defined, it is displayed in the window waveform color.
When you select a waveform, its color brightens.

In the second color model (called the “original” color model,
there is a color for the selected waveform and a different color for
unselected waveforms. Similarly, two separate colors distinguish
the selected window waveform and the unselected window
waveforms.

You can modify the display colors to suit your preferences using
the Color pop-up menu in the Utility 1 major menu, shown on the
next page. You can change the colors displayed and the overall
intensity of the display. You can also choose the default or origi-
nal color model using this pop-up menu.

The upper section of the Color pop-up menu has a selector for
each display color. Next to each selector is a box the color of
that display parameter, and beneath the selector is a readout of
the hue, lightness, and saturation values of that color.

®m  Hue is the characteristic associated with a color name, such
as red. It is expressed in degrees on a range of 0° to 360°.

m Lightness is the intensity of the color, or the amount of light it
transmits. Lightness is expressed from 0% (black) to 100%
(white).

m  Saturation is the vividness of the color, or the extent that it
differs from gray. Saturation is expressed from 0% (maximum
white content) to 100% (fully saturated).
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To change the color of a display parameter, select the paramete-
in the Color pop-up menu. The knobs are automatically assigne
to control Lightness and Saturation; select Hue if you want to
adjust the hue of the color. Adjust the color using the control
knobs.

Color Selection
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The Color Pop-Up Menu
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Restoring Two selectors in the Color pop-up menu let you restore colors to
Colors their default settings or to the colors previously defined.

m  Previous Colors restores all eight display parameters to the
colors they had when you entered the Color pop-up menu.

m  Default Color sets the selected display parameter to the
factory default color.

When no display parameters are selected, the All label is
displayed below the Default Color selector, and touching
Default Color will set all eight display parameters to the
factory default colors.

Setting the You can adjust the overall intensity, or brightness, of the display.
Display Touch the Display Intensity selector in the Color pop-up menu to
assign the knobs to control the intensity of the display. Overall

Intensit . .
niensity intensity can be from 0% to 100%.
Selecting the Touch the Color Model selector to change the color model. The
Color Model status area of this selector shows which model is currently
selected, Standard or Original. When you touch this selector, the
screen clears and is re-drawn based on the other color model.
The illustration on the previous page shows the Color menu with
the Standard color parameters.
The Standard Color Model
In the standard color In the standard color model, four waveform colors are assigned
model, the selected to waveforms in order as they are created. When you select a
waveform is waveform, its color brightens. You can reassign the color of the
brightened. selected waveform to any of the four waveform colors using the
Selected Wfm Color selector at the bottom of the Color pop-up
menu.

The status area below the Selected Wfm Color shows the wave-
form number of the selected waveform and the number of the
color assigned to that waveform, for example Wfm 1 Color 1. The
box next to the selector displays the color of the waveform.
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Touch the Selected Waveform Color selector to change the color
assignment of the selected waveform. As you touch the Selecte:
waveform Color selector, it cycles through the four waveform
colors available. If the selected waveform is a window waveform,
only one color, the Window Waveform color, is available.

The Original Color Model

In the original color In the original color model, the selected waveform on the main
model, the selected time base is displayed in the Selected Main Waveform color, and
waveform is dis- all other waveforms on that time base are shown in the Unse-

played ina different  |gcted Main Waveform color. The selected waveform on the

color from other

waveforms. window time base is displayed in the Selected Window Waveform

color, and other waveforms on that time base are displayed in the
Unselected Window Waveform color.
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Consider using the
automated measure-
ment system to take
measurements
instead of using
cursors.

Cursors provide a way to measure the difference between two
waveform locations that you specify. Cursors are markers that
you position using the knobs. Once the cursors are positioned,
readouts in the Cursors major menu show the absolute locations
of the two cursors, and the difference (A) between them.

m Vertical Bar cursors are a pair of vertical bars. The positions
of the cursors and the horizontal distance between them are
shown in horizontal axis units.

m Horizontal Bar cursors are a pair of horizontal bars. The
positions of the cursors and the vertical distance between
them are shown in vertical axis units.

m Paired Dot cursors are a pair of small, diamond-shaped dots
resting on the waveform. As you move a dot cursor using the
knob, it follows the waveform to the left or right. The cursor
readout shows both the vertical and horizontal positions, in
the respective axis units.

m  Split Dot cursors appear similar to paired dots, except the
dots may be on different waveforms. The readout indicates
both the vertical and horizontal measurements, in the respec-
tive axis units.

You can use cursors to take several measurements. However, the
automated measurement system is easier, faster, and more
accurate. You can take many common measurements using the
Measure major menu. See Measurements on page 173 for more
information.
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Cursor
Operation

The Cursors icon
functions like a
major menu button.

Before you use cursors, display the waveform(s) you want to
measure. The waveform should be selected (highlighted). For
split-dot cursors, either waveform may be selected.

To invoke the Cursor major menu, touch the Cursors icon, located
above the graticule containing the selected waveform. This icon
operates like one of the menu buttons at the right of the screen: it
has its own major menu. When the Cursor menu is displayed,
none of the lights of the major menu buttons are lighted.

When you touch the Cursors icon, the DSA displays the cursors
and their readouts and assigns the knobs to adjust cursor posi-
tions.

The Cursors major menu has two selectors, the Cursor Type
selector and the Page to (Previous Menu) selector. The rest of the
major menu area shows the data readouts associated with the
displayed cursors.

The cursors can be set to remain displayed even after exiting the
Cursors major menu by first getting into the Utility 1 major menu.
Touch the Modes pop-up menu and press Cursor Hold. When in
this mode, the RemCurs icon appears in the lower left portion of
the graticule. This icon appears when cursors are displayed. This
icon enables you to remove the cursors at any time without
retumning to the Cursors menu. Cursors are automatically re-
moved when the Measure major menu is displayed.
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The Cursors Major Menu and Cursor Type Pop-Up Menu

Selecting Cursor Types

At the top of the Cursor Type pop-up menu, you can select from
four cursor types. If you select Vertical Bars, Horizontal Bars, Or
Paired Dots, the DSA removes the pop-up menu and shows the
selected cursors. The knobs control the cursor positions.

If you select Split Dots, the pop-up menu stays on the display
and the right half of the pop-up menu becomes active. The right
half of the menu shows a selector for each displayed waveform
(for example Wfm 1, Wfm 2). The selector for the selected wave-
form is highlighted.

At this point, both split-dot cursors are assigned to the selected
(highlighted) waveform. To assign the second (right-most) cursor
to a different waveform, touch the selector for that waveform. This
action removes the pop-up menu and moves the second cursor
to the selected waveform.

The default cursor type can be specified by pressing Default
Cursor in the Modes pop-up menu in the Utility 1 major menu.
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Cursors can be con-
strained to moved in
fixed increments or
allowed to jump
from one peak to the
next.

The Coarse, Me-
dium, and Fine
selectors can be

found on the Knob

pop-up menu.

There is an additional selector, Coarse Dots Mode which specifies
how the cursors are moved around on a waveform. Touch the
Cursor Type selector in the Cursors major menu and then touc
the Coarse Dots Mode selector. When the default, Fixed Interva,
is selected, the Dots cursors are moved a fixed interval from their
previous location with each knob click. The interval is under knob
control and its resolution could be coarse, medium, or fine. The
+ Peak Search Mode will place the cursors on the peaks of the
waveform as you turn the knob (each click will move the cursor to
the next peak). The knob readout indicates the horizontal position
of the cursors. + /- Peak Search Mode will move the cursor from
peak to valley and peak again, while - Peak Search Mode will
detect the valley points of the waveform. Peak Search mode
mode works only when the knob resolution is set to coarse. (See
Knobs on page 10.)

Additional Cursor Facts

m Cursors appear on the selected waveform. If another way
form is selected the cursors move to it.

m Split Dot cursors cannot be used on XY waveforms. Other
cursor types operate normally on XY waveforms.

m The horizontal cursor readout includes the inverse of the
delta (1/At), which can be used to show frequency. Below
that is the slope Av/At, used to measure the slew rate. The
cursor readout also shows the absolute values of the cursor
locations and the distance between them.

m Dot cursors are positioned on actual waveform points. Bar
cursors are referenced to display pixels. Therefore Dot
cursors will yield higher resolution and more accurate mea-
surements.
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m A dot cursor is displayed as a vertical bar if it is placed on a
waveform where waveform data cannot be displayed. This is
because without waveform data, there is no known vertical
position for the dot. -

m If a dot cursor is positioned on a waveform record point that
is off the edge of the screen, an arrow appears at the screen
edge pointing toward the off-screen cursor.
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Cursor
Examples

Measuring Waveform Amplitude

The following procedure shows how to use cursors to measur
waveform amplitude. ‘

O

[

Step 1:  Acquire and display a waveform you want to
measure. Make sure all of the waveform is within the grati-
cule area, but make the waveform as tall as possible.

OR

Step 2: Select the waveform you want to measure.
Step 3:  Touch Cursors, Cursor Type, and Horizontal Bars.

Step 4:  Use the knobs to move the cursor positions to the
top and bottom of the waveform. Use the FINE buttons
adjacent to the knobs to increase the resolution of the knobs.
This lets you position the cursors more precisely. The Av
readout at the bottom of the display indicates the wavefo
amplitude.
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Measuring the Waveform Slew Rate

The following procedure shows how to use cursors to measure
waveform slew rate. '

[] step1: Acquire and display the portion of the waveform
you want to measure.

[] Step2: Magnify the waveform horizontally, but make sure
the portion you want to measure is within the graticule.

[] Step3: Touch Cursors, Cursor Type, and Paired Dots.

[] step4: Position the cursors on the linear portion of the
waveform. Use the FINE buttons adjacent to the knobs to
increase the resolution of the knobs. This lets you position
the cursors more precisely. The Av/At readout at the bottom
of the display indicates the slew rate.
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Measuring Time Between Points On Different Waveforms

The following procedure shows how to use cursors to measure
time between points on different waveforms.

O

[

Step 1: Create a display of the two waveforms you want to
measure. Make sure that the point you want to measure on
each waveform is visible on the display. For the most accu-
rate results, use the shortest time per division that shows the
points to be measured.

Step 2: Leave either of these waveforms as the selected
waveform, and note the number of the other waveform.

Step 3: Touch Cursors, Cursor Type, and Split Dots.

Step 4:  Touch the waveform selector of the other waveform
that you want to place a cursor on. If you've forgotten its
number, the waveform description appears in each selecto

Step 5: The cursors are now placed, one on each wave-
form. Use the knobs to move the cursors to the two locations
between which you want to measure time difference. Then
read the time difference (At) at the bottom of the display.
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Diagnostics

The DSA features a diagnostic system that performs comprehen-
sive tests. This assures you that the DSA is operating correctly. A
set of tests is performed automatically whenever the DSA is
powered on. You can execute these and additional diagnostic
tests at any time.

There are three categories of tests:

The DSA executes m Power-on Diagnostics are extremely basic functional tests.
the power-on a}"d These ensure that the various microprocessors are running
self-test diagnostics and communicating with each other. The power-on diagnos-
when you tum the tics take about 5 seconds to execute and are run only at

power on. power-on. .

m Self-test Diagnostics are a subset of the extended diagnos-
tics and are executed as a group at power-on. You can also
execute this group at any time. This group of tests takes
about 15 seconds to execute.

m Extended Diagnostics are a complete set of tests that you
can execute either individually or as a group at any time. A
separate menu system controls the extended diagnostics.
Any time the self-test diagnostics encounter a failure, the
extended diagnostics menu remains on the screen so that
you are notified of the failure.

Do not touch the The extended diagnostics menu is primarily intended as an
touch screen or aid for those servicing the DSA. This manual introduces the
press the front panel menu but does not discuss the extended diagnostics com-
b“gggﬂg‘;’;g?;:‘sy pletely. For complete information, see the DSA 607A and
Spurious failures DSA 602A Service Reference.
may result.
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Power-on
Diagnostics

Power-on diagnostics execute when you turn the power on. The
power-on diagnostics test the most fundamental operations of
the microprocessors and the communication paths between
MiCroprocessors.

Power-on diagnostics take about 5 seconds to execute. During
this time the front panel lights will blink and the display will show
the following message.

Diagnostics in Progress

Comm Test in Progress

(If the display is not yet warmed up, you may not be able to see
the message.)

You will also hear clicking as the plug-in amplifiers perform their
power-on diagnostics.

If the power-on diagnostics are completed successfully, the
self-test diagnostics are executed immediately and you will sex
the message Self Test in Progress on the display.

If the power-on diagnostics fail, one or both of the following
indications will notify you.

m The DSA freezes and a message appears on the display. For
example:

Dsy Kernel Failure
RAM Data Bit

m The DSA freezes, with some of the front panel lights turned
on, and emits two high-low beeps.
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Self-test The self-test diagnostics execute automatically after the power-
Diagnostics on diagnostics are completed successfully.

The self-test diagnostics can also be initiated by touching the
Self Test selector in the Utility 2 major menu.

The self-test diagnostics take 15 seconds to execute. During this
time you will see the message Self Test in Progress on the dis-
play. You will also see the front panel lights blink on and off, and
you will see several test patterns on the display.

If the self-test diagnostics are completed successfully, the DSA
will return to the state it was in before the self-test diagnostics
ran. In the case where the self-test diagnostics were executed
after power-on, the DSA will retum to the state it was in when last
powered off.

If the self-test diagnostics fail, the extended diagnostic menu is
displayed and the failure is noted on the display. You can exit the
extended diagnostic system and try to use the DSA, but until the
failure is repaired you should not rely on any measurements
taken. Call your service person to repair the cause of any fail-

ures.
Extended You can enter the extended diagnostic system by touching the
Diagnostics Extended Diagnostic selector in the Utility 2 major menu. When

self-test diagnostics fail, the extended diagnostic system is
entered automatically.

The extended diagnostic system is an independent subsystem of
the DSA. While in this system, the front panel buttons will not
operate and the Extended Diagnostics menu covers the entire
display.

To leave the extended diagnostic system and return to normal
DSA operation, touch the (E) Exit selector in the Extended Diag-
nostics menu. The DSA will return to the state it was in before the
extended diagnostics were entered. In the case where extended
diagnostics were entered after power-on, the DSA will return to
the state it was in when last powered off. ‘
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The top portion of the Extended Diagnostics menu shows three
columns with the status of the diagnostic tests. The first four
blocks are shown below; there are a total of fifteen subsystem

test blocks.
BLOCK INDEX FAULTS
a) Exec Control o
b) Front Panel SehRk
c) Internal 1/O HdeRw

d) External I/0 fadadeded

If the extended diagnostic system has been entered because of a
test failure, the asterisks in the INDEX column will be replaced
with a failure index. The three columns of this display have the
following meanings:

m BLOCK lists the names of the subsystem tests.
If the DSA does not ® |NDEX shows the test status for each subsystem. Four aster-
pass the extended isks (****) indicate the subsystem tests have yet to be
diagnostic tests, do executed. Four dashes (----) indicate the test requires some
not rely on any setup. If a blank appears in this column, the test requires

measurements
taken. Call your
service person for
repair.

interaction. The word pass indicates all tests in this subsys-
tem have executed successfully. If 22?2 appears in this
column, the tests of that particular subsystem are not appro-
priate for the DSA as it is configured. Any other number or
letter sequence indicates a diagnostic failure.

m  FAULTS shows the number of tests in the subsystem that fail.
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Running all of the extended diagnostic tests takes about a min-
ute. You may execute all the tests from the Extended Diagnostics
menu by touching the (x) All selector to set the all parameter On,
and then touching the (r) Run selector.

While the diagnostic tests are running, the (r) Run selector be-
comes a (q) Quit selector. You can touch this selector to stop
execution of diagnostic tests.

When the extended diagnostic tests are complete, the (r) Run
selector is displayed again, and the test status appears in the
INDEX and FAULT columns.

When you are done with the extended diagnostic tests, touch the
(E) Exit selector.
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Disk Drive

The DSA 601A and 602A are equipped with a floppy disk drive,
S0 you can store and recall waveforms and front panel settings to
and from a 3.5 inch PC-compatible floppy disk.

_—
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Disk Drive

The Disk Drive Location

The Utility 3 major menu contains commands for controlling the
floppy disk drive. To enter the Utility 3 major menu, press the
UTILITY button, then touch the Page to selector until the third
menu appears. You can also reach the Utility 3 major menu by
pressing the UTILITY button until the Utility 3 menu appears on

the screen.
[ Disk o [Directory [ File - “Page to. [‘Rem
S Qpiss b Qpsr o E Opseds Uti ity L dfm 3
C1
Wind..

- Window Pan<:| Windowl
- Sizes . |Zoom, | Poasition
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Utility 3 Major Menu
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File Types

Note that the binary
waveform file format
on disk is not the
same as the binary
waveform format
transferred over the
GPIB or RS-232-C.

The Utility 3 major menu contains three selectors: Disk Ops,
Directory Ops, and File Ops. Each of these selectors provide a
pop-up menu. At the top of each pop-up menu is the command
line that displays commands as they are entered. Displayed
above the File List is the directory that contains the files listed.
Also in ‘each pop-up menu are selectors used to enter com-
mands. The commands are equivalent to MS-DOS commands.

The File Ops menu contains a File Type selector and a File Data
Format selector.

All settings files are stored as binary files and have the extension
.FPB.

When working with waveform files in the File Ops pop up menu,
you can choose the format in which the data is stored. You can
choose between binary, ASCII, 11k Utility and Worksheet. Each
format has a three character file extension assigned to it (WFB,
WFA, W04, WF1, respectively). The format you choose depends
upon the application you will use. For example, if you want to
use the file in Lotus 1-2-3, you would set the waveform file data
format to Worksheet and then import the file into 1-2-3. The
default waveform file data format is binary.

When saving a hardcopy to the disk, be sure to set the Output
Port selector, after setting the desired printer format, to Disk in the
Hardcopy pop-up menu. (The DSA remembers the output port
assigned to each printer format.)
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The current directory

is shown on this line

File Type
Selector

File Data
- Format
Selector

The directory on
this line contains
the file(s) in the
file listing.

Disk Drive

File Operations

waveform

binary
LWFB

File Data
“Focmat

e e e e - -

delete

prefix.
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File Ops Pop-Up Menu Showing a File Listing
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Disk Drive

Disk
Operations

Status information is
displayed in the
command entry area
as the disk is
formatted.

To format, label, or check disks, touch the Disk Ops (Disk Opera

tions) selector to enter the Disk Ops POp-up menu.

Formatting Disks

The format selector operates identically to the MS-DOS format
command. Formatting sets up a PC compatible floppy disk to
accept MS-DOS files.Just as with MS-DOS, formatting a disk that
is already formatted results in the irretrievable loss of all data on

the disk.

To format a disk, insert a 3.5 inch floppy disk in the disk drive
and touch format,A:, enter a label if desired and then touch Enter.
A message will appear at the top of the display indicating the
results of the operation. The DSA can use double-sided double-

density or double-sided high-density disks.

Labelling Disks

The label selector operates identically to the MS-DOS label
command. You can add, change, or delete the disk label. Toucr
the Label and A: selectors, then type a label using the pop-up
keyboard. The label identifies a formatted disk in eight characte.o
or less. The label appears below the Label selector in the Disk

Ops pop-up menu.

Checking Disks

The chkdsk selector analyzes the disk, just as the MS-DOS
chkdsk \f command does. It scans the disk, identifies orphan
sectors and corrupt structures, and returns unused sectors to the
free pool. To identify a corrupt disk, run a diagnostic check by
inserting the disk, then touching chkdsk, A:, and Enter. A mes-
sage appears at the top of the graticule displaying the results of

the operation.
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Disk Drive

Disk Operations
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Disk Drive

Directory To change directories, make directories, remove directories,
Operations rename directories, and list the contents of existing directories ¢
a disk, use the operations in the Directory Ops pPOp-up menu.

Making Directories

To make a subdirectory of the root directory, A:\, touch the mkdir
selector followed by A:, the Keyboard selector, and \. Use the
keyboard on the screen to name your directory. Directory names
can be up to eight characters in length and can include a three
character file extension. After you type in the name, touch Enter.
To see a list of directories, select File List at the bottom of the
Directory Ops pop-up menu. You can also create subdirectories
of subdirectories in the same manner. Example: mkdir A:\WAVE-
FORM, ENTER then mkdir, A\\WAVEFORM\TEST1, ENTER. TEST1
is a subdirectory of WAVEFORM.

¢

Changing Directories

You can change the current directory to a specified directory by
touching the chdir selector. Type in the directory name using the
pop-up keyboard. You can also select chdir, File List and touch
the name of the desired directory. Touch the Enter selector to
implement the change.

Removing Directories

You cannot remove You can remove a specified directory by using the rmdir com-
a directory if it con- mand. Touch rmdir, then type the directory name, or select the
tains any files or directory by touching its name in the File List. Touch Enter. To
subdirectories See verify that the directory was removed, touch dir, A:, and Enter.
File Operations for The removed directory should not appear in the file list.

more information
about removing files. . . .
Renaming Directories
You can change the name of a directory by using the rendir
command. First select rendir, followed by the directory you want
to rename. Enter a space, type in the new name, and touch Enter.
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Directory Uperations
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File Operations

Listing the Contents of Directories

To display the contents of the current directory, touch the dir
command then File List. To view the contents of another directory,
touch the dir selector, type in the name of the directory ( or select
the directory by touching the name in the File List) then touch File
List.

The wildcards question mark ( ? ) and asterisk ( * ) work identi-
cally, as in MS-DOS, for listing directories and files.?is a
substitute for a single character. * substitutes for more than one
character. For example, dir A:\S*.* Enter displays a list of all files
that begin with the letter S in the root directory of A..

The pointers period ( . ) and double period ( .. ) appear in subdi-
rectories and refer to directories. . is a link to the current
directory. .. is a pointer to the parent directory. You can select
these pointers to simplify path descriptions.

Use file operations to change the mode (read only or read and
write), rename files, copy files, and delete files. File operations
also allow you to specify the format of the data in waveform file
(binary, ASCII, 11K Utility, or Worksheet) and to set the default fi..
prefix for each of the file types. For example, you can change
STOmmMmM.WFA to WFMnnn.WFA.

Changing Attributes

The attrib selector toggles between read only and read/write
files. A read only file is indicated by a +r in the command line; a
read/write file is indicated by a -r. These indicators also appear
in the right portion of the file selector in the file list. To change a
file attribute, touch attrib, A:, and the file you want to change,
then touch Enter.

Renaming Files

The rename selector allows you to change the name of a file to
the new name specified. Touch rename, A:, the file you want to
rename, space, Keyboard, the new filename, and finally Enter. ]
verify the change, touch File List.

104 In Detail



Disk Drive

You can also copy Copying Files
files from RAM to
DISK and DISK to To copy a file to another location on the disk, touch the copy
RAM using the Disk selector, select the file you want to copy, a space, the directory,
Copy selector in the and the new filename. To copy all files in a directory to another
STORE/RECALL directory type in copy, *.* , Space, and the directory you are
major menu. copying to.
See page 21.
Deleting Files.
You can also delete You can delete a file by touching delete, the file to be deleted,
files by using the and Enter. You can delete more than one file by using wildcards.

Delete Waveform

or Delete Setting
selectors in the Changing Prefixes

STORE/RECALL You can change the prefix for newly created files for each File
major menu. Type. Simply select the File Type for which you would like to
See page 21. change the prefix. Select prefix and use the pop-up keyboard to

type in the new prefix. Then touch the Enter selector.

Storing To store waveforms to the disk, set the desired directory path for
Information your waveforms by using the Directory Ops pop-up menu in the
to Disk Utility 3 major menu. Then use the selectors in the Store Wave-

form pop-up menu of the Store/Recall major menu.

To save a waveform or your front panel settings, you need to
specify whether to save to RAM or to the floppy disk. To do this,
select between the DISK and RAM icons that appear at the top
right of the Store Waveform and Store Setting pop-up menus. For
more information see the Stored Waveforms section on page 239
and the Stored Settings sections on page 229.
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Before storing a file on disk, be sure to specify the disk as the
destination of the stored file. To do this:

m Press the STORE/RECALL button and select the Store Wave-
form or the Store Setting pop-up menu. Select the stored file
destination by touching the DISK icon. The RAM and DISK
icons toggle between RAM and the currently specified direc-
tory path on the disk. The directory path is set using the chdir
command in the Directory Ops pop-up menu.

For more information on storing information, see Stored Settings
on page 229 and Stored Waveforms on page 239.
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Display Intensity

To adjust the display intensity, select Display Intensity in the Color
pop-up menu of the Utility 1 major menu. This assigns the knobs
to control the intensity of the display. You can then use either
knob to adjust the intensity. Adjusting the display intensity affects
all colors equally.

If you set the intensi-
ty to a level that

does not allow you Color Selection
to see the touch me- Backaround
nus, do not change ety
the knob assignment H 9
form Display Intensi- l(; va_% »i,Su 13/ _
. ¢80 Grratic i
ty or it may be diffi- Se. lie'ﬁftdrst‘;;.ﬂmmﬁ““m
cult to reassign the H178
knobs back to Dis- L ﬁ? &3 18
; o Windaw
play Intensity later. If Wavefarm -
you cannot see the H299
touch menus, you L 68,5 65
can invoke the de- oarsorse,
fault intensity by us- H120
ing the TekSecure L 40,5188 _ L 68,5 3@
reset- See page 160. SRR >ig] maLura L Tan
Display Intensity
Selector

Pr é;g)‘l».o;q.sv -
o Calorsi

Display
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Tnitialize] 11

119-0CT-98_Made: Man 3/7div s

The Color Pop-Up Menu

DSA 601A and DSA 602A User Reference 107



Display Intensity

108 In Detail



Display Persistence

Normally, a waveform appears “live” on the display because
each acquired waveform record replaces the waveform record
currently on the display. This is “normal” display persistence.

You can also display a waveform in a mode that shows a history
of the waveform. If you select variable persistence, individual
samples that compose each waveform record are added to the
display as individual dots, and remain on the display for a length
of time you specify while new samples are taken and displayed.

Infinite persistence is similar to variable persistence, but dis-
played waveform samples are not cleared from the display
unless you explicitly clear or remove the waveform.

Use the Horizontal Desc pop-up menu in the Waveform major
menu to change the display persistence of the selected wave-
form. This menu is shown on the next page. Normal selects
normal display persistence, Infinite selects infinite persistence,
and Variable selects variable persistence. To set the length of
time that waveform points remain on the display in variable
persistence mode, select Persist Time and adjust the time using
the knobs or keypad pop-up menu.

The following restrictions apply to waveforms in variable or
infinite persistence modes:

= You cannot perform automated measurements on waveforms
displayed in variable or infinite persistence modes.

m Variable or infinite persistence is available only with record
lengths up to 2048 points.

s You cannot use both variable and infinite persistence on the
same graticule. If you select either Variable or Infinite persist-
ence for one waveform, any other waveforms on the graticule
that are not in normal mode will change to the selected
persistence mode.

= All waveforms displayed in variable or infinite persistence
mode on the same graticule will be displayed in the same
color. Their color will match the color of the most recently
selected waveform displayed in variable or infinite persist-
ence mode.
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s XY waveforms are always displayed with either variable or
infinite persistence if there is any waveform on the same axi
in any of the above modes.

Hortzontal Description
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The Horizontal Desc Pop-Up Menu
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Enhanced Accuracy

Use Enhanced
Accuracy only after
a 20-minute
warm-up period.

Running
Enhanced
Accuracy

ENHANCED
ACCURACY
Button

Enhanced Accuracy is an automatic self-calibration that achieves
the highest accuracy level (better than 1% vertical accuracy) for
the DSA. Enhanced Accuracy calibrates the vertical system from
the channel inputs of the plug-in units through the digitizer.

To compensate for differences in propagation delay and achieve
best system accuracy, probes and cables should also be
calibrated. See Probe Calibration on page 217.

Changes of internal DSA temperature greater than =5°C or
configuration changes such as installing new plug-in units or
probes will require Enhanced Accuracy calibration. If you choose
not to run Enhanced Accuracy calibrations, the DSA will retun to
normal accuracy, which is typically 3% vertical accuracy or
better.

When Enhanced Accuracy is in effect, the Enhanced Accuracy
symbol ( EA ) appears to the left of the graticule. This symbol
also appears when the selected waveform is a stored waveform
that was acquired with the system in the Enhanced Accuracy
state.

Enhanced accuracy calibration can be initiated either manually or
automatically. To manually run Enhanced Accuracy calibration,
press the ENHANCED ACCURACY button twice during normal
operation. The second push confirms that you wish to start
calibration. A message on the display will prompt you to run
Enhanced Accuracy whenever the system reverts to normal
accuracy.

AN

DIGITIZER

oo/ AJTOSET  HARDCQRY, ’ O o : ]
ARMED l-—-l I——-I I-—-—I
sroe STANOBY @
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Enhanced Accuracy

Do not tumn the
power off while
Enhanced Accuracy
calibration is in

progress.

Setting the
Enhanced
Accuracy Mode

Enhanced
Accuracy Mode
Selector

In automatic Enhanced Accuracy mode, a message on the
display tells you that Enhanced Accuracy calibration is needed
and is starting.

Enhanced Accuracy calibration takes several minutes to execute.
You should not tum off the DSA or change any settings until the
calibration is complete.

To set the Enhanced Accuracy mode to Manual or Automatic,
touch the Enhanced Accuracy Mode selector in the Instrument
Modes pop-up menu in the Utility 1 major menu.

Instrument Modes
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Fast Fourier Transforms

You can use the Fast Fourier Transform (FFT) capability of the
DSA to obtain a frequency domain display of a waveform. You
can display both the magnitude and the phase of the frequency
components of the signal.

There are six FFT magnitude formats available with a linear or
decibel vertical scale.

You can perform Fast Fourier Transforms on any arbitrary wave-
form. The record length of the waveform must be a power of two,
up to a maximum of 16384 points.

The DSA can display the real and imaginary components of the
FFT. It will also perform the inverse FFT of a real and imaginary
pair, from frequency domain to time domain.

The DSA offers a choice of six FFT windowing functions that
modify the time domain data to minimize “leakage” of energy
across frequency components.

Signal source averaging is available to improve the quality of the
FFT display by reducing the effects of random noise.

You can use the automated frequency domain measurements to
make magnitude and frequency measurements and you can use
cursors to take phase measurements.
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Fast Fourier Transforms

Defining an FFT
Waveform

Using the DefWfm
icon to define a
waveform is
explained on

page 282.

You can define an FFT display of a waveform using the DefWfm
pop-up menu or you can use the FFTmag and FFTpha icons.

Defining an FFT Display Using the DefWfm Pop-up Menu

You can define a waveform that displays the FFT magnitude or
FFT phase using the DefWfm pop-up menu, which is displayed
when you select the DefWfm icon. The FFTmag( and FFTphase(
selectors in the Waveform Functions can be used to define a
display of the magnitude or the phase of the frequency spectrum
of a waveform. The part of the waveform description that is within
the FFTmag( or FFTphase( function may be any arbitrary wave-
form. A list of previously defined waveforms is displayed in the
pop-up menu after the function is selected.

Using the same menu, you can also display the real and imagi-
nary components of an FFT using the FFTreal( and FFTimag(
selectors.

The IFFT( selector is used for performing an inverse FFT transfor-
mation.
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Vertical Description

FFTmag and
FFTphase Selectors
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Defining an FFT Display Using the FFTmag and FFTpha Icon-

You can display the magnitude of the frequency spectrum of a
displayed waveform by selecting the waveform and touching thc
FFTmag icon. The DSA will create a second graticule to display
the FFT magnitude of the waveform. If the display already shows
two graticules, the FFT magnitude will be displayed on the lower
graticule.

Once you have created a display of the magnitude of the fre-
quency spectrum, the FFTpha icon appears above the lower
graticule. Touch this icon to display the phase of the frequency
components of the waveform. The FFT phase waveform will
appear on the lower graticule.

The FFT values are relative to the center of the time domain
trace. The FFT phase waveform can be displayed in either a
wrapped or unwrapped format. The wrapped format forces the
phase to be displayed between *180°. The unwrapped format
places no restrictions on the phase display. This format is ac-
cessed in the FFT Control pop-up menu using the Phase Format
selector.

116 In Detail



Fast Fourier Transforms

The FFTmag /con \
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Fast Fourier Transforms

Amplitude
Resolution

Frequency
Range and
Resolution

Amplitude resolution is influenced by the windowing function
used and by the vertical adjustment of the time domain wave-
form. For maximum amplitude resolution, the time domain
waveform should be adjusted so that it is centered vertically on
the graticule and is as tall as possible without going beyond the
graticule, above or below. Setting vertical size and position of
waveforms is explained on page 277.

The range and resolution of the frequency spectrum displayed by
the DSA are determined by the sample rate and record length of
the time domain waveform.

A waveform record of N points in the time domain corresponds to
a record of the same number of points in the frequency domain.
However, for any real signal, the frequency domain data will be
symmetrical about DC, and only the positive part of the spectrum
is displayed. Of the displayed points of the FFT waveform, the
N/2 even-numbered points are the frequency lines computed by
the FFT: the N/2 odd-numbered points are added by interpola-
tion.

The maximum frequency that can be determined by a Fast Fourie
Transform is the Nyquist frequency, which is equal to one-half the
effective sample rate. In fact, the maximum frequency displayed
by the DSA, Fpax. is slightly lower than the Nyquist frequency; it
is equal to the Nyquist frequency minus the frequency interval,
SF the interval between frequency lines. The frequency range
displayed is from DC (0 Hz) to Fmax-

The frequency interval, 8F, is equal to the Nyquist frequency
divided by the number of frequency lines in the FFT display (half
the record length of the time domain waveform). Since the Ny-
quist frequency is half the sample rate, this works out to the
sample rate divided by the record length.
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For more information
on setting horizontal

size see page 153.

Setting record
length is discussed
on page 221.

Fast Fourier Transforms

sample rate

OF =
record length

sample rate

2 - 0F

Frmax =

Equations for Frequency Interval and Frequency Range

The sample rate is displayed in the status field of the Horizontal
Desc selector in the Waveform major menu. The record length
appears in the Horizontal Desc pop-up menu. You can change the
frequency interval and frequency range by changing the record
length and horizontal size of the time domain waveform. Both
record length and horizontal size affect the sample rate.

If the record length increases without a change in the sample
rate, frequency resolution improves (8F decreases). When possi-
ble, the DSA will automatically modify the sample rate to
maintain the current horizontal size when you change the record
length. When the sample rate increases, Fmax and 8F both in-
crease, giving the FFT waveform a broader frequency range with
less frequency resolution.
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Aliasing

Aliasing occurs when the input signal includes components at
frequencies higher than the Nyquist frequency. These frequency
components appear in the FFT waveform display as peaks at
lower frequencies. The higher-frequency components are re-
flected around the Nyquist frequency. For example, a frequency
component 5 MHz above the Nyquist frequency will appear as a
peak 5 MHz below the Nyquist frequency in the FFT waveform
display.

You can eliminate aliasing by setting the sample rate to be at
least twice the highest frequency in the input signal, or higher
than twice the analog bandwidth of the DSA (1 GHz). Increasing
the record length or decreasing the horizontal size will increase
the sample rate.

The best way to avoid aliasing is to apply a filter to the signal to
cut high-frequency components. The plug-in amplifier bandwidth
limits and the 100 MHz antialiasing digitizer filter of the DSA
provide a limited filtering capability. See Plug-in Units on page 201
for more information on the digitizer filter and on setting plug-in
amplifier bandwidth limits.

You can apply backweighted averaging (Number of averages =
Set Avg N in the Acquire Desc menu) to the source signal to
reduce random noise and prevent aliasing of high-frequency
noise in repetitive waveforms. Select Average Source Wfm in the
FFT Control pop-up menu from the Waveform major menu to have
the source waveform averaged prior to FFT computation. The
time domain waveform, if it is displayed, is not affected by this
averaging.
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FFT Control

FFT Windowing Magnitude Format
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The FFT Control Pop-Up Menu

FFT Magnitude You can change the vertical scaling of the FFT magnitude display
Format by touching the Magnitude Format selector in the FFT Control
pop-up menu. There are six formats available.

= dBm-—The display is in dB relative to a 0.316 V peak sine
wave on 50 Q (0 dBm).

m V (linear) —This displays the linear magnitude of the peak
volts.

= Vrms—This displays the linear magnitude of the rms volts
rather than peak volts.

m dBVrms—For this scale, 0 dB corresponds to a 1 V rms sine
wave.
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s dBvV—This displays a scale where 0 dB corresponds to a 1Y/
peak sine wave.

= dBfund—This displays logarithmic magnitudes relative to the
fundamental.

If you want to display the FFT magnitude of a waveform in dB
relative to a specific reference, you can subtract your reference
value from the FFT magnitude of the waveform when you enter
the FFT waveform description. For example, enter FFTmag(L1)
—10 to display the FFT magnitude of the signal at channel one of
the left plug-in unit relative to a 10 dB reference.
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FFT Windowing
Functions

Fast Fourier Transforms

The Fast Fourier Transform operates on the time-domain wave-
form record acquired by the DSA. The FFT algorithm assumes
that the signal is composed of an infinite repetition of this wave-
form record.

Since the time domain waveform record rarely matches an actual
periodicity in the signal, the frequency spectrum displayed will
reflect extra frequencies due to discontinuities at the time-domain
waveform record edges. These additional frequencies are known
as leakage error.

The effect of discontinuities at the ends of the time domain
waveform record can be limited by choosing an FFT windowing
function that tapers near the waveform record ends. The DSA
provides a rectangular FFT window, which does not taper the
time domain data, and five tapering FFT windows of different
shapes.

Each time domain FFT windowing function corresponds to a filter
in the frequency domain. Each frequency domain filter has a high
central lobe, or passband. The width of this lobe determines how
well adjacent frequency components can be resolved. The height
of the side lobes surrounding the central lobe determines how
much leakage can occur. Leakage is the spreading of energy
from one frequency component across the displayed frequency
spectrum; low amplitude frequency components can be entirely
masked by leakage.

Select an FFT windowing function from the FFT Window Selection
section of the FFT Control pop-up menu. The selected FFT win-
dowing function applies to all FFT waveform displays. The
shapes of the FFT windowing functions and their effects on a
signal composed of two sine waves are shown in the following
discussion; equations for the FFT windowing functions are pro-
vided in Appendix D: Algorithms.
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Time Window

0dB

-20

1] -40

-50

Frequency Filter

The Rectangular Window

The rectangular window does not taper the time domain data. In
the frequency domain, the filter shape is sin(x)/x. This is the best
window to use when you want to examine the frequency spec-
trum of a non-repetitive signal. The rectangular window should
also be used when you want to measure frequency components
near DC.

Touch Rectang in the FFT Control pop-up menu to select this
windowing function.
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The Triangular Window

The triangular (or Bartlett) window is the convolution of two
rectangles half the width of the window, so the frequency spec-
trum of the triangular window is the product of the rectanguiar
window’s spectrum with itself.

Touch Triangular in the FFT Control pop-up menu to select this
windowing function.
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The Hanning Window

The Hanning (or Hann, or cosine) window is derived from a
cosine. This window provides reasonably good amplitude accu-
racy and leakage rejection.

Touch Hanning in the FFT Control pop-up menu to select this

windowing function.
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FFT Magnitude Displayed Using Hanning Window
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The Hamming Window

The Hamming window is similar to the Hanning window, but is
optimized to lower the first side lobe, which is why the separation
between the two spikes in the illustration below is greater than in
the illustration on the previous page. This window is especially
useful for resolution of frequencies that are very close together.

Touch Hamming in the FFT Control pop-up menu to select the
Hamming window.
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FFT Magnitude Displayed Using Hamming Window
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The Blackman Window

The Blackman window reduces leakage better than the Hammin
window because of the lower side lobes in the frequency do-
main, but the resolution of nearby frequencies is diminished.

Touch Blackman in the FFT Control pop-up menu to select this
windowing function.
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FFT Magnitude Displayed Using Blackman Window
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The Blackman-Harris Window

The Blackman-Harris window has the widest pass band (lowest
frequency resolution) and lowest side lobes (best elimination of
leakage) of the six window functions. This window is especially
good for viewing a broad spectrum.

Touch Blackman-Harris in the FFT Control pop-up menu to select
this windowing function.

> FFToha DefHfm
S@dBn e R TR s
18dB
7div
Time Window A
trig’d v
>
M
0aB L1
d
/_\ -20 -58dBm - :
[\ . 585. 94kHz 4.8828MHz/d1y 49 414MHz
/ \ vi= 16.87dBm fl1= 5.859MHz |. Cursor Pag Rem:
-60 ve= 27.92dBm f2= 7.617MHz e b kel Mg
-80 Av= 11.85dB Af= 1.758MHz Previous FFTm..
" 100 Menu Main
fa'al VYo
Frequency Filter

FFT Magnitude Displayed Using Blackman-Harris Window
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Making
Measurements

You can use the cursors to make measurements on an FFT wave
form display or you can use automated frequency domain mea
surements described on page175.

Select the FFT waveform and touch the Cursors icon to display
the Cursors major menu. See Cursors on page 83 for more
information on using cursors.

When making measurements on an FFT waveform, recall that the
odd-numbered points in the waveform record are derived by
interpolation. The even-numbered record points are the frequency
lines; peaks in the FFT magnitude always occur on the even-
numbered points. You can see the peaks more clearly by using
Pan/Zoom to horizontally magnify the FFT waveform as de-
scribed on the next page.

When you first display cursors on an FFT waveform, paired dot
cursors are automatically selected, with one dot cursor placed at
DC and the other at Fmax. YOou can use the paired dot cursors to
make relative measurements of the peaks of an FFT waveform.
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Paired Dots Cursors on an FFT Magnitude Display

The DC value displayed with the FFT magnitude is twice the
actual DC amplitude. This value does not include any vertical
offset of the plug-in amplifiers. When making measurements near
DC, use the rectangular window function. The DC component can
be suppressed in the FFT control pop-up menu.

Split dots cursors can be used to make phase measurements.
With both the magnitude and the phase of waveform in the
frequency domain displayed, you can place one cursor on the
FFT magnitude display and the other on the FFT phase display.
By adjusting the cursors horizontally so that the Af readout is
0.000 Hz, you can easily match the phase readout to the corre-
sponding peak in frequency magnitude.

The reference for phase is the center of the screen. A cosine
waveform perfectly centered on the screen will display 0° phase
for its fundamental spectral component.
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Changing You can change the vertical and horizontal size and position of
Vertical and the FFT waveform display by selecting the vertical and horizontal
Horizontal Size icons and using the knobs to adjust size and position.

When you touch the vertical icon (§), the knobs are assigned to
control Vertical Mag: Wfm and Vertical Pos: Wfm, the vertical
magnitude and position of the waveform. As with other calculated
waveforms, the vertical controls of the FFT waveform affect only
the appearance of the waveform. See Vertical Controls on page
277.

With Pan/Zoom off, the knobs are assigned to Frequency Span/
div and Frequency Resolution. The Span/div function changes the
frequency range by changing the time domain sample rate. The
Frequency Resolution function changes the record length, leaving
the sample rate unchanged. When you touch the horizontal icon
(=), the knobs are assigned to control Horizontal Magnify
(zoom) and Horizontal Pos Gr (pan) with Pan/Zoom on. Changing
the horizontal magnification and position of an FFT waveform
using Pan/Zoom changes the appearance of the waveform, but
does not increase the horizontal (frequency) resolution. For more
details about Pan/Zoom, including changing the pivot point and
using multitrace Pan/Zoom, see page 155.
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‘GPIB
Connection

The DSA can be controlled by a remote computer through one of
two interfaces. These interfaces are industry standards IEEE STD
488 and RS-232-C. IEEE STD 488 is also known as the General
Purpose Interface Bus or GPIB.

This manual does not discuss the details of connecting a remote
computer to the DSA, or the syntax and capabilities of remote
commands. That information is found in the DSA 607A and

' DSA 602A Programmer Reference.

The cable from your GPIB controller (computer) is connected to
the IEEE STD 488 PORT connector on the DSA rear panel. Three
red lights show the status of specific GPIB signal lines:

m  SRQ (Service Request) is lighted whenever any device on
the bus activates the Service Request line. This indicates to
the controller that some device has requested service. You
cannot tell which device on the bus has asserted SRQ.

m  NRFD (Not Ready For Data) is lighted whenever any listener
device on the bus is not yet ready for the next data byte. You
cannot tell which device on the bus is not ready.

m  NDAC (Not Data Accepted) is lighted whenever a data byte
is on the bus but has not yet been captured by all listener
devices.
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GPIB Area

([e000c00e

GPIB Rear Panel Connector and Lights
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Setting GPIB
Parameters

GPIB Parameters are
not changed when
you initialize the
DSA.

GPIB Parameters

Communication between the devices on a GPIB can occur only if
all bus devices are configured in a compatible manner. For
example, each device on the bus must have a unigque identifying
address. ‘

Use the GPIB Parameters pop-up menu in the Utility 2 major
menu to set these GPIB parameters directly before you attempt to
communicate with other devices on the bus.

GPIB Parameters

C & F vel.1

EOI

e

TalklListen[3688 baud (iman |

1 Screen
L Exten Teksecure. [ Ma

Self

D tagno ‘ageMem: i

The GPIB Parameters Pop-Up Menu

The Mode selector in the GPIB Parameters pop-up menu lets you
set the mode to Talk/Listen, Talk Only, or Off Bus. Off bus effec-
tively disconnects the DSA from the bus. The DSA must be in
talk/listen mode to communicate with the GPIB controller. Talk
Only may be used to generate display hardcopies on a GPIB
printer or plotter.
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Touching the Address selector assigns the knobs to control the
GPIB address of the DSA. The GPIB address can be from 0 to 3(
No other device on the bus can use the number that you assign
to the DSA.

The Terminator selector lets you choose between EOI and EOV/LF
message terminators. With either message terminator, the DSA
will assert EOI (the GPIB End Or Identify) at the end of each
output message, and will recognize EOIl as a message termina-
tor. With the Terminator selector set to EOI/LF, the DSA will also
recognize a Line Feed (LF) character as an input message
terminator, and will end each output message with a Carriage
Retumn followed by a simultaneous Line Feed and assert EOI. Set
the Terminator selector to EOI to have the DSA recognize only
EOI as an input message terminator.

The Debug selector lets you tum the debugging feature On or Off.
When you tum Debug On, the DSA displays each command from
the GPIB controller as it is executed. The messages appear at
the top of the display. Debug Off is the normal mode of opera-
tion. Set Debug On if you need to watch the result of each DSA
command of a controlling program running in the GPIB controlle
When debug mode is on it slows the GPIB interface throughput
significantly. :
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Top Edge Value

Vertical Scale
Factor

Right Edge Value

Horizontal Scale
Factor

Ground Reference
Indicator

Bottom Edge
Value

Left Edge Value

Waveforms extend
outside the graticule
area slightly. The
axis labels represent
the graticule edge,
not the waveform
edge.

The grid on the display where waveforms appear is called a
graticule. The graticule axis labels show you the horizontal and
vertical scale factors of the selected waveform, usually ex-
pressed in time per division and voltage per division.

Cursors Windowt FFTmag DefHim

Graticule with Waveform

If a graticule shows two or more waveforms, one is the selected
waveform. The other waveforms may not share the same axis
labels.
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For more information You can display two different graticules, each half the height of a
_ about choosing single-graticule display. You can choose the colors for the se-
display colors, see lected waveforms on the Main and Window time bases. In
Color D';ggg 705' addition, the graticule with the selected waveform has the vertical

(4) and horizontal (<) icons.

As with a single-graticule display, the menu selectors affect the
selected waveform.

lcons
. “Fende Cursors Windowl FFTmog DefHfm
o SR A NPT R0
Selected :
Waveform
-2.5V
-618ns 188ns/div 382ns
DefHim
368mV B
-148mV : : :
-7.8ns Sns/div 42.2ns

Dual Graticules with Multiple Waveforms
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Graticules

The Graticules Pop-Up Menu

You can make any waveform the selected waveform by touching
it. If you select the wrong one because the waveforms are close
together, touch again until the desired waveform is selected.
Other methods of selecting waveforms are discussed in Wave-
form Definition and Management on page 281.

You can control the number of graticules and the placement of
waveforms on the graticules using the Graticules pop-up menu in
the Waveform major menu. When dual graticules are displayed,
the Graticules selector is renamed Upper Graticule or Lower
Graticule, depending on which graticule has the icons and the
selected waveform.
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Managing
Graticules and
Waveforms

When only one graticule is displayed, you can create a dual-
graticule display using the Graticules pop-up menu from the
Waveform major menu. Touch the Create Second Graticule sele
tor in this pop-up menu. The selected waveform will be placed on
the lower graticule. The upper graticule will show all other wave-
forms.

When two graticules are displayed, you can move the selected
waveform from one graticule to the other. Touch the Move Wave-
form to Other Graticule selector to move the waveform. After the
waveform is moved, it remains the selected waveform. The
horizontal icon (<) and vertical icon (4) move to the new
graticule.

When two graticules are displayed, you can combine the wave-
forms from both graticules into a single-graticule display. Touch
the Reduce to Single Graticule selector to combine the waveforms
onto one large graticule. The waveform that was selected before
the operation remains the selected waveform on the new single
graticule.

If you remove all the waveforms from the lower graticule of a
dual-graticule display, the display automatically reverts to a
single graticule.

When the Window1 or FFTmag icon is selected while one grati-
cule is displayed, a second graticule is created with the new
waveform (window or FFT) displayed on the lower graticule, and
all other waveforms will be displayed on the upper graticule.
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A variety of printers and plotters are supported for producing a
paper copy of the display. This section will cover how to confi-
gure your system for most printers. Also, refer to your printer
manual for the proper printer settings.

Installing the Connect the printer to the DSA. Depending on the printer, you will
Printer want to use the PRINTER connector, the GPIB connector, or the

RS-232-C connector.

GPIB Connector

RS-232-C
Connector A"-‘:i\

PRINTER Connector

XXX

Rear Panel Connectors

m PRINTER is the appropriate connector for Centronics-compat-
ible printers. This is the standard interface for the DSA, and
no special configuration of the DSA is required.

®m GPIB is the General Purpose Interface Bus parallel interface
connector. Use a standard cable fifteen meters or less in
length. If you are not using a controller to initiate the hardco-
py, set the GPIB Mode parameter of the DSA to Talk Only and
set the printer to Listen Only or Listen Always mode (address
31). Setting GPIB parameters is explained on page 137.

DSA 607A and DSA 602A User Reference 143



Hardcopy

m  RS-232-C is a serial interface connector. Use a standard,
straight-wired cable with male connectors on both ends.
Hard flagging is used, so all lines must be connected. Do n
use a null modem cable. (The DB-25 to Centronics cable
provided with many personal computers cannot be used to
connect a printer to the DSA, although it appears to match
the RS-232-C connector.) The DSA acts as a DCE (Digital
Communications Equipment) device. Connecting the DSA to
a computer also requires a straight-wired cable, but soft
flagging may be used.

The DSA'’s RS-232-C baud rate, parity, and number of stop
bits should be set to match those of the printer or computer.
When you connect a printer to the RS-232-C connector, you
may also need to set the RS-232-C flagging to Hard. Setting
RS-232-C parameters is explained on page 226.
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Hardcopy Set the printing properties of the DSA using the Hardcopy pop-up
Options menu in the Utility 2 major menu. This menu includes selectors
for eight types of printers and for specific options available with
some printers.

Hardcopy Parameters

Printer Color
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The Hardcopy Pop-Up Menu
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Printer selection and
the associated
parameters are not
affected by
initialization. The
factory default
settings appear in
Appendix E.

Printer Selections

The selectors in the Printer section of the Hardcopy pop-up ment
determine the printing configuration of the DSA. The settings of
the other hardcopy parameters will vary according to the printer
that is selected. When you change one of these parameters, you
are setting its default value for the selected printer type. These
settings are not changed when you initialize the DSA.

8 Pin supports several eight-pin dot-matrix printers, including
the Tektronix 4644, Epson FX80 and Epson EX800. The IBM
Proprinter and Epson RX80 may also be used, but only the
HiRes screen format provides useful output. All the supported
printers typically use the PRINTER connector.

Set the configuration switches on your printer as recom-
mended in its manual except set No Auto Line Feed, No Perf
Skip, and Inbuf On. '

24 Pin supports the Extended Epson command set for 24-pit
dot-matrix printers, including the Epson LQ500, Epson
LQ1000, Nec P6, and Nec P7. These printers typically use
the PRINTER connector.

Set the configuration switches on your printer as recom-
mended in its manual, except set No Auto Line Feed, No
Auto-Carriage Retum, No Perf Skip, and Inbuf on.

Tek 4692 supports the Tektronix 4692 color graphics copier.
The Tek 4693DX may also be used when set to 4692 emula-
tion, Full Color, Maximized by Interpolation, and Portrait
Mode. These printers typically use the PRINTER connector.

Tek 4696 supports the Tektronix 4696 and 4695 color inkjet
plotters. These printers typically use the PRINTER connector.

Tek 4697 supports the Tektonix 4697 ColorQuick ™ Ink-Jet
printer. This printer typically uses the PRINTER connector.
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m  Bitmap Dump provides the ability to acquire the screen data
for extemnal processing. For example, you can use this option
to send the display data to a computer. The format of this
information is determined by the Data Format selector. (Data
format is discussed on page 149.) You will typically want to
use the GPIB or RS-232-C connector for this type of transfer.

m  Alt Inkjet supports the HP ThinkJet, HP PaintJet, and HP
LaserJet printers. The ThinkJet should be used in HP graph-
ics mode, not Epson emulation mode. For the HP ThinkJet,
either Draft or HiRes screen mode may be used, but HiRes
mode will be very slow. HiRes mode also works with the HP
LaserJet printer. The Screen mode and Dithered mode may
be used with the PaintJet. Either the PRINTER connector or
the GPIB connector may be used.

m  HPGL supports the HP-GL color plotter command set. An
HPGL hardcopy will show graticules, axis labels, and all
waveforms. You can choose between cross-hair graticules or
full line graticules by pressing Graticule in the Hardcopy
pop-up menu. Cross-hair graticules draw a box with two
crossing center lines, each with tic marks as the graticule.
Full line graticules draw a box with a set of full length lines
for each graticule line. Supported printers include the Tek
HC100, HP-7475, and HP-7550. These printers can be con-
nected to the PRINTER connector. The HP-7475 and HP-7550
may be connected to the GPIB or RS-232-C connector.

Color Map

The selections in the Color Map section of the menu become
available whenever a color printer or plotter is selected. A color
selector is available for each display item. To change a color,
simply select the item in the menu and then use the control
knobs or keypad pop-up menu to adjust the setting. To restore
the color map to its factory default settings, touch the Set to
Default Color Map selector.
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The color selections are expressed in terms appropriate to the
selected printer. When Tek 4692 Or Tek4697 iS selected, the color
are expressed as hexidecimal RGB values. For the Tek 4696
selection, twelve color name selections are available. HPGL
supports pen numbers 0 to 8.

Specifically for the Tek 4692 printer, selecting Set to Screen Color
Map sets the color map to match the display color scheme.

Screen Format

The Screen Format selector provides several qualities of hard-
copy output. Different format selections are available for different
printer types.

m HiRes produces an enhanced contrast display on printers
with limited gray-scale capability. Selected items, including
windows, are highlighted for easy identification. For plotters,
HiRes produces a hardcopy of the entire screen in which
every waveform record point is plotted.

m Draft produces hardcopies faster than HiRes mode but
sacrifices gray-scale capability. For plotters, Draft reproduces
the screen without the major menu area, and plots only the
minimum and maximum points of each waveform record at
each horizontal screen location.

m Reduced produces low-resolution hardcopies a quaner of the
size of Draft hardcopies. Advantages are quicker printing and
use of less memory.

m  Screen produces an exact color replica of the screen without
reformatting to enhance features (Available for color printers
and plotters only). For plotters, Screen prints the entire
screen, but plots only the minimum and maximum points of
each waveform record at each horizontal screen location.

m Dithered reduces saturation and increases contrast by dithe~
ing icons and selector backgrounds. May be used with Tek
4696, Tek 4692, Alt InkJet and Bitmap Dump.
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Copy Format

The copy format Security Option produces a display of only the
graticule and the waveform. This format produces a hardcopy
without numbers, text, or menu information.

Direction

The Direction selector controls whether information is sent to a
printer as horizontal rows or as vertical columns. For most print-
ers, this has the effect of rotating the image by 90°. Some
printers will produce an image more quickly in one direction than
in the other. When Direction is set to Horizontal, screen informa-
tion is sent to the printer by horizontal rows starting at the top left
comer of the display. When it is set to Vertical, the information is
sent by vertical columns starting at the bottom left comer of the
display.

Data Format

When Bitmap Dump is selected, the screen data is transferred as
an ASCII title block followed by a pixel data block. The format of
the pixel data is determined by the Data Format setting. Touch
this selector to cycle through the four available formats.

®  Binary mode bytes of pixel data are sent as a stream of
binary values without delimiters.

m  Binary Compacted mode pixel data are compressed before
being sent. See the discussion of compression, below.

m BinHex mode converts every four bits into a hexidecimal
character. Each line is terminated by a new-line character.

m  BinHex Compacted mode pixel data are compressed and
then converted into BinHex characters.
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Title Block — consists of three character strings terminated by
new-line characters. The first line contains the instrument name
and the time and date. The second and third lines give the num
ber of pixels per display line and the number of display lines,
respectively. In Binary mode the title block is terminated by a
NULL character.

Pixel Data Compression —significantly reduces the size of the
pixel data block. Without compression, each data byte contains
a single three-bit pixel. With compression, two pixels are stored
in the six low-order bits of the data byte, and the two high-order
bits are a repetition encoding with the following meaning:

Repetition Encodings

Bit7 Bit 6 Meaning

0 1 Pattern repeats once

1 0 Pattern repeats twice

1 1 Pattern repeats three times

0 0 Following byte(s) contain repetition count

If the second byte of the pixel block has a value in the range

4-255, it is the pattem repetition count. If the value is 1-3 deci-
mal, it is the high order bits of a 10-bit repetition count, and the
third byte of the pixel block contains the eight lower-order bits.

Output Port

The Output Port selector allows you to choose GPIB, RS232C,
Centronics (the PRINTER connector), or Disk. The selection must
match the rear panel connection.
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Making a Once you have installed a printer and configured the DSA proper-
Hardcopy ly, you can make a hardcopy of the screen by pressing the
HARDCOPY button on the front panel.

DIGITIZER
o AutossT ey O ’—‘
o ) O ||l

HARDCOPY
Button

Any displayed messages are removed before the hardcopy
process begins. When you press the HARDCOPY button, the
display freezes for a short time. The shades of intensity on the
display may be altered. The printer starts printing immediately.

The length of time that the display is frozen depends on the
hardcopy mode, complexity of the display, and memory available
for hardcopies. During this pause the DSA formats and buffers
the print commands.

After the pause, the DSA returns to normal operation and contin-
ues to print the hardcopy. When the display becomes active
again, you may operate the DSA without affecting the hardcopy
being printed.

You can also initiate a new hardcopy at this point. The DSA will
automatically queue multiple screen displays for hardcopy
output. The number of hardcopies that can be queued is subject
to the amount of available memory.

Do not turn off the When the hardcopy is printed, a message is displayed. The
~ DSA or perform hardcopy is not complete until this message appears. You should
diagnostics until the not turn off the DSA, perform self-test diagnostics, or use the
hardcopy is Extended Diagnostics menu until the hardcopy is complete. Any
complete. of these actions will terminate the hardcopy.
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Terminating a You can terminate a hardcopy by selecting Flush Queue, in the
Hardcopy In Hardcopy pop-up menu. A message will appear stating that the
Progress hardcopy has been cancelled. If this message does not appeal
the printer may no longer be communicating with the DSA. The
Flush Queue selector becomes a Clear Interface selector until a
message is received from the printer. Select Clear Interface to
abort any hardcopies that have not already been sent to the
printer.

You can also terminate the hardcopy while the screen is still
frozen by pressing the HARDCOPY button a second time.
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Horizontal Controls

The horizontal controls let you set the horizontal size and place-
ment of your waveforms. Touch the horizontal icon (<) to
access these controls.

? Cursars Window! FFTmag DefWim
Horizontal Icon ' | I
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Horizontal Controls
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Setting
Horizontal Size
and Position

Touch a knob label
to display the
Keypad pop-up
menu. This lets you
set horizontal size
and position
numerically, or
quickly set them to
maximum or
minimum limits. It
also lets you set the
knob resolution.

You can change the horizontal scale factor, or size, of a
waveform. You can also move the waveform left or right to see
different portions of the waveform. This is called adjusting the
horizontal position. To do either of these, touch the horizontal
(=) icon. This assigns the knobs to adjust the horizontal size
(left knob) and position (right knob) of the selected waveform.

The axis label for the left edge of the graticule is slightly different
from the horizontal position of a waveform. This is because
waveforms extend slightly beyond the edges of the graticule. The
illustration on the previous page shows that the main position
(the knob label) is -1.24 us, and the left edge of the graticule is
-1.192 ps. The reference for these time references is the trigger
point of the waveform.

When Pan/Zoom is off and the selected waveform is an FFT and
the horizontal units are in Hertz, the left knob is labeled Frequen-
cy Span/Div and the right knob is labeled Freq Resolution/Div. The
left knob controls Frequency Span by changing Main Size and
the right knob controls the frequency bin width by changing the
record length. When Pan/Zoom is on, it operates as before.

Interactions With Other Waveforms

The knob labels tell you whether the selected waveform is from
the Main time base or a Window time base.

All waveforms from the Main time base share the same size,
position, and record length. If you change the size or position of
one main waveform, you will change the size or position of all
main waveforms.

All waveforms from Window time bases have the same horizontal
size. If you change the horizontal size of one window waveform,
you will change the horizontal size of all window waveforms.
There are two window time bases; each can have its own hori-
zontal position. All waveforms using the Window1 timebase will
have the same horizontal position; all waveforms using the
Window2 timebase will have the same horizontal position.
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Pan/Zoom Pan/Zoom allows you to magnify any portion of the selected
waveform to examine it more closely. You can magnify (zoom)
the selected waveform to the point where each digitized sample
appears on the display, and you can move the magnified
waveform left and right (pan) to examine any part of the

waveform.
Pan/Zoom does not The maximum magnification is determined by the waveform
change the way record length, which is described on page 221. You can magnify a
waveform data are waveform until one point is shown for each horizontal division on
sadmezl_e_ct:l a"ld the graticule. There are 10 horizontal divisions, so you can
Char:ggg'the ey th magnify a 512-point waveform up to 50 times. The greater the
waveform datz are record length of a waveform, the greater the maximum available
displayed. magnification will be.

Whenever the horizontal icon (<) is highlighted, the Pan/Zoom
selector appears between the knob labels. Normally, Pan/Zoom
is Off and the knobs are assigned to horizontal size and position.
When you touch the Pan/Zoom selector to set it On, the knobs are
assigned to Horizontal Magnify (Zoom) and Horizontal Pos Gr
(Pan). The waveform on the next page is the same waveform
shown on page 153, but magnified 8 times horizontally.

Use the left knob, Horizontal Magnify, to specify how much
magnification you want on the selected waveform. Use the right
knob, Horizontal Pos Gr, to position onto the display the segment
of the waveform that you want to view. The knob label status area
shows how many waveform data points are not shown because
they are off the left end of the screen. When you set Horizontal
Pos Gr to zero, you display the left-most portion of the waveform.

You can use horizontal magnification to see the exact data points
of a waveform record. Turmn off waveform vectoring and set the
magnification to examine individual acquired points. Waveform
vectoring is discussed in Vectored Waveforms on page 273.

You can choose between four types of interpolation during the
Pan/Zoom mode. Refer to page 275 in Vectored Waveforms for
details.

When in the Pan/Zoom mode, measurements are performed on
the acquired data, not on the product of the Pan/Zooming.
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Horizontal Controls

Cursors Window! FFTmag DetHfm

6.5V

s7div

SBns/div
. T

Horizontal Magnification with Pan/Zoom

156 . In Detail



Horizontal Controls

Pan/Zoom Pivot

When you change the horizontal magnification with Pan/Zoom,
the displayed waveform is expanded around a reference point,
which remains fixed on the graticule. By entering the Modes
pop-up menu of the Utility 1 major menu and touching the
Pan/Zoom Pivot selector, you can define this reference point to be
the Left, Center, or Right of the graticule. Changing the pivot point
will not affect the horizontal magnification or position of
waveforms already on the display.

Instrument Modes

Autoset

Pan/Zoom
Options

‘Vectarec
Watefarms

DELewe L
Screen

15:19:41 Disp
19-0CT-918

The Modes Pop-Up Menu
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Horizontal Controls

Multitrace Pan/Zoom
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