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General Safety Summary

Injury Precautions

Reviewthe following safety precautionsto avoid injury and prevent damage to
this productor any productsconnectedto it.

On/~qua liftedpersonnelshoal I pe?thrrn serviceprocedures.

While usingthis product,you mayneedto accessotherpartsof the system.Read
the GeneralSafrrv Sununarvin othersystemmanualsfor warningsandcautions
relatedto operatingthe system.

Use Proper Power Cord To avoid fire hazard,useonly the powercord specifiedfor this product.

Avoid Electric Overload To avoidelectricshockor fire hazard,do not apply a voltageto a terminal that is
outsidethe rangespecifiedfor that terminal.

Ground the Product This productis groundedthroughthe groundingconductorof the powercord. To
avoid electricshock,the groundingconductormustbe connectedto earth
ground.Before making connectionsto the input or output terminalsof the
product,ensurethatthe productis properlygrounded.

Do Not Operate Without To avoidelectricshockor fire hazard,do not operatethis productwith coversor

Covers panelsremoved.

Use Proper Fuse To avoid fire hazard,useonly the fuse typeandratingspecifiedfor this product.

Product Damage Precautions

Use Proper Power Source Do not operatethis productfrom a powersourcethatappliesmorethanthe
voltagespecified.
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Do Not Operate in
Explosive Atmosphere

Do Not Operate in To avoid electricshock,do not operatethis productin wet or dampconditions.
Wet/Damp Conditions

To avoid injuty or fire hazard,do not operatethis productin anexplosive
atmosphere.



GeneralSafetySummary
I

I
To preventproductoverheating,provideproperventilation.

Do Not Operate With If you suspectthere is damageto this product,haveit inspectedby qualified
Suspected Failures service personnel

Safety Terms and Symbols

Terms in This Manual

Cleanthe probeusingonly adampcloth. Referto cleaninginstructions. I

Thesetermsmay appearin this manual:

I

WARNING. Warningstatementsidenr~fvconditionsorpracticesthat could result

in injuty or loss qfl~fe.

CAUTION. Caution statements identify conditions orpracticesthat couldresult /11

damage to thisproduct orotherpmperty.

Terms on the Product Theseterms mayappearon the product:

DANGER indicatesan injury hazardimmediatelyaccessibleas you readthe
marking

WARNING indicatesan injury hazardnot immediatelyaccessibleas you readthe
marking

CAUTION indicatesa hazardto propertyincluding the product.

Provide Proper Ventilation

Do Not Immerse in Liquids

I
I

I
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Symbols on the Product The following symbolsmayappearon the product:

F S

R

R

R

3

3

(Each) Terminal Refer to

Manual

CSA Certified Power CSA Certificationincludesthe productsandpowercordsappropriatefor usein
Cords the North Americapowernetwork. All otherpowercordssuppliedareapproved

for the countryof use.

TDS 684A & TDS744 PerformanceVerification andSpecifications
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Preface
a

This is the PerformanceVerification andSpecificationsfor the TDS 684A and
744 Oscilloscopes.It containsproceduressuitablefor determiningif each

.3 instrumentfunctions,was adjustedproperly,andmeetsthe performance
characteristicsas warranted.

Also containedin this documentare technicalspecificationsfor theseoscillo-
.1 scopes.

Related Manuals

:3
B
3

‘3

.3

~L3

The following documentsare relatedto the useor serviceof the digitizing
oscilloscope:

* The TDS684A & 744 U.cerManual(Tektronix part number070-8991-XX).

• The TDSFamily ProgrammerManual (Tektronix pannumber
070-8709-XX)describesusinga computerto controlthe digitizing oscillo-
scopethroughthe GPIB interface.

• The TDS684A & 744 Reference(Tektronix pannumber070-8999-XX)
givesyou a quick overviewof howto operateyour digitizing oscilloscope.

• The TDS684A & 744 ServiceManual (Tektronix part number
070-8992-XX) providesinformationfor maintainingandservicingthe
digitizing oscilloscopeto the modulelevel.

TDS 684A & TDS 744 PerformanceVerification andSpecifications VII
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Performance Verification Procedures

Two typesof PerformanceVerification procedurescan be performedon this
product;Brfrf PmceduresandPeifornianceTests.You may not needto perform
all of theseprocedures,dependingon what you want to accomplish.

• To rapidly confirm that the oscilloscopefunctionsand wasadjustedproperly.
just do the brief proceduresunderSeffTests,which beginon page1—5.

Advantages:Theseproceduresare quick to do, requireno external
equipmentor signalsources.andperformextensivefunctionalandaccuracy
testingto providehigh confidencethatthe oscilloscopewill perform
properly.They can be usedas a quick checkbeforemaking a seriesof
importantmeasurements.

• To furthercheckfunctionality,first do theSe/fTestsjust mentioned;thendo
the brief proceduresunderFunctionalTeststhat beginon page 1—7.

I Advantages:Theseproceduresrequireminimal additional time to perform,
requireno additionalequipmentotherthana standard-accessoryprobe,and

I morecompletelytest the internal hardwareof theoscilloscopc.They can he
usedto quickly determineif the oscilloscopeis suitablefor putting into

r. service,suchas when it is first received.

“1 • If moreextensiveconfirmationof performanceis desired,do the Perftrm-
anceTests, beginningon page I—IS, afterdoing the FunctionalandSe/fTests

just referenced.
Advantages:Theseproceduresadddirect checkingof warrantedspecifica-
tions. They requiremoretime to performandsuitable testequipmentis
required.(SeeEquipmentRequiredbeginningon page 1—16.)

If you arenot familiar with operatingthisoscilloscope,readthe TOS684A &

744Reference(070-3999-fl)or the TDS684A & 744 UserManual

fl (070-8991-XX). Thesecontaininstructionsthat will acquaintyou with the useof
J the front-pane]controlsandthe menusystem.

I
T1
j
-i
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PerformanceVerification Procedures
FE

F
Conventions

Throughouttheseproceduresthe following conventionsapply:

* Eachtest procedureusesthe following generalformat: F
Title of Test

E
EquipmentRequired

E
Prerequisites

FE
Procedure

• Eachprocedureconsistsof as manysteps,substeps,andsubpartsas required F
to do the test. Steps,substeps,andsubpartsare sequencedas follows: E
1. First Step

a. First Substep E
• First Subpart

E
• SecondSubpart

b. SecondSubstep

2. SecondStep

• In stepsandsubsteps.the lead-instatementin italics instructsyou what to E
do, while the instructionsthat follow tell you how to do it. as in the example
stepbelow. “Initialize the oscilloscope”by doing “Press save/recallSETUP.
Now, pressthe main-menubutton...”. p
Initialize the oscilloscope:Presssave/recallSETUP.Now, pressthe r
main-menubutton RecallFactorySetup;thenthe side-menubutton OK
Confirm Factory mit.

• Whereinstructedto usea front-panelbutton or knob,or selectfrom amain F
or side menu,or verify areadoutor statusmessage,the nameof the button or
knob appearsin boldfacetype: “pressSHIFT; thenUTILITY, pressthe p
main-menubutton Systemuntil Cal is highlightedin the pop-upmenu.
Verify that the statusmessageis Passin the main menuundertheVoltage
Referencelabel .“

STOP The symbol at the fr/f is accompaniedby information you mustread to do

theprocedure properly.

• Referto Figure I—I: “Main menu” refersto the menuthat labelsthe seven
menubuttonsunderthe display; “sidemenu” refersto the menuthatlabels

1—2 TDS 684A & TDS 744PerformanceVerification and Specifications B



PerformanceVerification Procedures

the five buttonsto the right of the display.“Pop-upmenu”
that popsup whena main-menubutton is pressed.

Brief status
information

Graticule and waveforms

Waveform reference
symbols show ground levels

and waveform sources

Vertical scale, horizontal scale,
and trigger level readouts

Pop-up menu

Position of waveform
record relative to

the screen and display
General purpose

knob readout

Side menu area.
Readouts for
measurements
move here when
CLEAR MENU
is pressed.

Figure 1—1: Map of Display Functions

Main menu display area, Readouts in lower graticule
area move here when CLEAR MENU is pressed.

TDS 684A & TDS 744 PerformanceVerification and Specifications
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Brief Procedures

The Se4’Testsuseinternalroutinesto confirm basicfunctionality andproper
adjustment.No test equipmentis requiredto do thesetestprocedures.

R

R

Self Tests

Verify Internal Adjustment,
Self Compensation, and

Diagnostics

The FunctionalTestsutilize the probe-compensationoutput at the front panelas
a test-signalsourcefor furtherverifying thatthe oscilloscopefunctionsproperly.
An optional probe,suchasthe P6245.is the only extraequipmentrequired.

This procedureusesinternalroutinesto verify that the oscilloscopefunctionsand
was adjustedproperly.No test equipmentor hookupsare required.

Equipment None
Required

Prerequisites Power on the Digitizing Oscilloscope and allow a 20 minute warm-up
before doing this procedure,

1. Ver~fvthat internal diagnosticspass:Do the following substepsto verify
passingof internaldiagnostics.

a. Display the Systemdiagnosticsmenu.

I PressSHIFT;thenpressUTILITY.

S

T54

a

• Repeatedlypressthemaim-menubutton Systemuntil DiagfErr is

highlightedin the pop-upmenu.

b. Run the SystemDiagnostics:

• First disconnectany inputsignalsfrom all four channels.

• Pressthe main-menubutton Execute;thenpressthe side-menu

button 01< Confirm Run Test.
c. Wait: The internal diagnosticsdo an exhaustiveverificationof proper

oscilloscopefunction. Thisverification will take up to two minutes.At
sometime during the wait, a “clock” icon (shownat left) will appear
on-screen.When the verification is finished, the resultingstatuswill
appearon the screen.

d. Confirm nofailures arefound:Verify that no failuresare foundand
reportedon-screen.

1—5

UI

3

74
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Brief Procedures

U PressSHIFT; thenpressUTILITY,

• Highlight Cal in the pop-upmenuby repeatedlypressingthe
main-menu button System.SeeFigure 1—2.

• Verify thatthe word Passappearsin the main menu underthe
following menulabels:Voltage Reference,FrequencyResponse,
andPulse Trigger. SeeFigure 1—2.

f. Runthe signal-pathcompensation:Pressthe main-menubutton Signal
Path; thenpressthe side-menubutton OK CompensateSignal Paths.

g. Wait: Signal-pathcompensationmaytakefifteen minutesto run. While
it progresses,a “clock” icon (shownat left) is displayedon-screen.When
compensationcompletes,the Statusmessagewill beupdatedto Passor
Fail in the main menu.Seesteph.

h. Confirm signal-pathcompensationreturnspassedstatus:Verify thatthe
wordPassappearsunderSignalPath in the main menu. SeeFigure 1—2.

Figure 1—2: Verifying Adjustments and Signal-Path Compensation

2. Returnto regular service: PressCLEAR MENU to exit the systemmenus.

e. Confirm the threeadjustmentsectionshavepassedstatus:

E

C

E

E
E

Highlight Cal 1

E

E
E

3 2
Verify Pass Vehfy Pass

E
E

El
E
El

E
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Functional Tests

The purposeof theseproceduresis to confirm thattheoscilloscopefunctionsproperly.The only equipmentrequiredis oneof the standard-accessoryprobes
and,to checkthe file system,a 3.5 inch, 720 K or 1.44 Mbyte floppy disk.

WARNING. TheoptionalP6245pmbesthat canbe usedwith thiscscilloscope
providean extremelylow loading capacitance(<I pF) to ensurethe best
possiblesignal repmduction.Theseprobesshouldnot he usedto measure
signalsexceeding±8volts, or erro~icin signalmeasurementwill he observed.
Above40 volts, damageto the probemay result. To makenieasure,nentsbeyond

3 ±10volts. useeithertheP6139Aprobe(goodto 500 volts), or refrr to the
catalogfor a recommendedprobe.

.1 _______________________________________________________

STOPTheseproceduresverify functions;that is. theyverify that the oscilloscope
• featuresoperate.Theydo not verify that theyoperatewithin limits.

I Therefore, whenthe instructionsin thefunctionalteststhat follow callfur yoi. to

verify that a signalappearson-screen“that is aboutfive divisionsin amplitude
or “has a periodofaboutsix horizontaldivisions,” etc., do NOTinterpret the

3 quantitiesgivenas limits. Operationwithin limits is checkedin Performance
Tests.which beginon page 1—15.

II
I _______________________________________

STOPDONOTmakechangesto the front-panelsettingsthat are not calledout
in the procedures.Eachverificationprocedurewill require youto set the
oscilloscopeto certain default.cettingsbefore verifying functions.if you make
changesto thesesettings,otherthan thosecalledout in theprocedure,youmay

obtain invalid results. In this case,justredo the procedurefront stepI.

Whenyouareinstructedto pressa menubutton, the button mayalreadyhe

selected(its label will he highlighted).If thisis the case, it is not necessaryto

pressthe button.

I

3

11

3
TI

TDS684A & TDS 744 PerformanceVerification andSpecifications 1—7



Brief Procedures

Verify Ati Input Channels

1. Install the test hookupandpresetthe oscilloscopecontrols:

a. Hookup thesignalsource: Install the probeon CH 1. Connectthe probe
tip to PROBE COMPENSATION SIGNAL on the front panel~
connectthe probeground(typically black) to PROBE COMPENSA-
TION GND. If usinga P6245probe,you maywant to attacha Y-lead
connectorandtwo SMD KllpChips asshownin Figure 1—3.

E

Equipment One probe such as the P6245 or P6139A
Required

Prerequisites None

E.

E
E
E
E
E
E

E
E

E
E

E

F

F

Figure 1—3: Universal Test Hookup for Functional Tests

b. Initialize the oscilloscope.’

• Presssave/recallSETUP.

• Pressthe main-menubutton Recall Factory Setup.

1—8

• Pressthe side-menubutton O~<Confirm Factor~’Init.
S
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Brief Proceduresq — -.

2. Verify that all channelsoperate:Do the following substeps— test CH
first, skipping.cuhstepa and h since(71 1 is alreadysetupfrr verification
andas the trigget- sourcefront step1.

a, Selectan unverifiedchannel:

• PressWAVEFORM OFFto removethe channeljust verified from
display.

• Pressthe front-panelbutton that correspondsto the channelyou are
to verify.

• Move the probeto the channelyou selected.

b. Match the trigger sourceto the channelselected:

• PressTRIGGERMENU.

• Pressthe main-menubutton Source.

• Pressthe side-menubutton thatcorrespondsto the channelselected
(Cb2,Ch3, or Ch4).

c. Setup the selectedchannel:
• Set the verticalSCALE to 200 mV.

• Set the horizontalSCALE to 200i’~~PressCLEAR MENU to
removeany menuthat may be on the screen.

• d. Verify that the channelis operational:Confirm that the following
statementsare true.

• The verticalscalereadoutfor the channelundertest showsa setting

of 200 mV, anda square-waveprobe-compensationsignalabout
2.5 divisionsin amplitudeis on-screen.SeeFigure I—I on page 1—3
to locatethe readout.

3 • The verticalPOSITION knob movesthe signalup anddown the
screenwhenrotated.

• Turningthe verticalSCALE knob counterclockwisedecreasesthe
amplitudeof the waveformon-screen,turning theknob clockwise
increasesthe amplitude,andreturningthe knob to 200 my returns

3 the amplitudeto about2.5 divisions.

e. Verify that the channelacquiresin all acquisitionmodes:PressSHIFT:
thenpressACQUIREMENU. Use the sidemenuto select,in turn, each
of the threehardwareacquiremodesandconfirm thatthe following
statementsare true.Referto the iconsatthe left of eachstatementas you
confirm thosestatements.

3

1-9
R
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Brief Procedures

E
E

SL.• I Samplemodedisplaysan activelyacquiringwaveformon-screen.

(Note thatthere is noisepresenton the peaksof the squarewave.) —

4Th • PeakDetect mode(TDS 744 only) displaysan activelyacquiring F
waveformon-screenwith thenoise presentin Samplemode‘~peak
detected.~’

fl • Hi Resmode(TDS 744 only) displays an activelyacquiring F
waveformon-screenwith the noisethat was presentin Samplemode F
reduced.

• Envelopemodedisplaysan actively acquiringwaveformon-screen F
with the noisedisplayed. F

• Averagemodedisplaysan activelyacquiringwaveformon-screen
with the noisereduced.

f. Testall channels:Repeatsubstepsa throughe until all four input F
channelsare verified.

3. Removethe testhookup:Disconnectthe probefrom the channelinput and
the probe-compensationterminals. F

F
Verify the Time Base Equipment One probe such as the P6245 or P6139A

Required

Prerequisites None

I. Install thetesthookupandpresettheoscilloscopecontrols:

a. Hookup the signalsource:Install the probe on CH I. Connectthe probe
tip to PROBECOMPENSATIONSIGNAL on the front panel:
connectthe probegroundto PROBECOMPENSATIONGND. See
Figure 1—3 on page l—8.

b. initialize theoscilloscope:

• Presssave/recallSETUP.

• Pressthe main-menubuttonRecailFactorySetup:thenpressthe
side-menubutton OK Confirm FactoryInit.

c. Modifydefôultsettings:

• Set the verticalSCALE to 200 mV.

• Set the horizontalSCALE to 200 lAs.

• PressCLEAR MENU to removethe menusfrom thescreen.

2. Verify that the timebaseoperates:Confirm the following statements.

F
F

F.
F

F
F
F:

F-

1—10 TDS684A & TDS744 PerformanceVerification andSpecifications



Brief Procedures

a. One period of the square-waveprobe-compensationsignal is aboutfive
horizontaldivisionson-screenfor the 200lA~horizontalscalesetting(set
in stepIc).

b, Rotatingthe horizontalSCALE knob clockwiseexpandsthe waveform
on-screen(more horizontaldivisionsper waveformperiod),counter-
clockwiserotation contractsit, andreturning the horizontalscaleto
200 ~sreturnsthe period to aboutfive divisions.

c. The horizontalPOSITIONknob positionsthe signal left andright
on~screenwhenrotated.

3

R

Verify the Main and
Delayed Trigger Systems

3. Removethe test hookup:Disconnectthe probefrom the channelinput and
the probe-compensationterminals.

Equipment One probesuch as the P6245 or P6139A
Required

Prerequisites None

1. install the testhookupandpresetthe oscilloscopecontrols:

a. Hookup the signalsource: Install the probeon CH 1. Connectthe probe
tip to PROBECOMPENSATION SIGNAL on the front panel:
connectthe probegroundto PROBECOMPENSATIONGND. See
Figure 1—3 on page1—8.

b. Initialize the oscilloscope:

• Presssave/recallSETUP.

• Pressthe main-menubutton RecallFactorySetup.

• Pressthe side-menubutton OK Confirm FactoryInit.

c. Modifyd~faultsettings:

• Set the verticalSCALE to 200 mV.

• Set the horizontalSCALE for the M (main) time baseto 200 lA~

• PressTRIGGERMENU.

• Pressthe main-menubutton Mode & HoldofT.

• Pressthe side-menubutton Normal.

• PressCLEAR MENU to removethe menusfrom the screen.

1—11
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Brief Procedures

F
2. Verify that the maui trigger systemoperates:Confirm that thefollowing

statementsare true. -.

• The trigger level readoutfor themain trigger systemchangeswith the F
trigger-LEVEL knob. F

• The trigger-levelknob can trigger anduntriggerthe square-wavesignal
as you rotateit. (Leavethe signaluntriggered,which is indicatedby the F
displaynot updating.) F

• PressingSETLEVEL TO 50% triggersthe signal that you just left
untriggered.(Leavethe signal triggered.) F

3. Verify that thedelayedtrigger systemoperates: F
a. Selectthe delayedtimebase: E

• PressHORIZONTAL MENU.

• Pressthe main-menubutton Time Base. F
• Pressthe side-menubutton DelayedTriggerable:thenpressthe F

side-menubutton DelayedOnly.

• Set the horizontalSCALEfor theD (delayed)time baseto 200 is. E
b. Selectthe delayedtrigger levelmenu: F

• PressSHIFT; then pressDELAYED TRIG. F
• Pressthe main-menubuttonLevel: thenpressthe side-menubutton E

Level.

F
c. Confirm that thefollowing statementsare true:

• The trigger-levelreadoutfor the delayedtrigger systemchangesas

youturn the generalpurposeknob. F
• As you rotatethe generalpurposeknob,the square-waveprobe-corn- F:

pensationsignal can becometriggeredanduntriggered.(Leavethe
signaluntriggered.which is indicatedby the displaynot updating.)

• Pressingthe side-menubutton Setto 50% triggersthe probe-corn-
pensationsignal thatyou just left untriggered.(Leavethe signal
triggered.)

d. Ver~fythe delayedtriggercounter:

• Pressthe main-menubutton Delay by Time. F
• Use the keypadto enteradelaytime of I second.Press1, thenpress

ENTER.

F’

1—12 TDS 684A & TDS 744PerformanceVerification andSpecifications



Equipment One probe such as the P6245 or P6139A
Required .

One 720 K or 1.44 Mbyte, 3.5 inch DOS-compatible disk.
You can use a disk of your own or you can use the Programming
Examples Software 3.5 inch disk (Tektronix part number 063-11 34-XX)
contained in the TDS Family Programmer Manual (Tektronix part
number 070-8709-XX).

Prerequisites None

1. Install the jest hookupandpresetthe oscilloscopecontrols:

a. i-look up the signalsource:Install the probeon CII 1. Connect the probe
tip to PROBECOMPENSATIONSIGNAL on the front panel;
connect the probe ground to PROBECOMPENSATION GND. See
Figure 1—3 on page1—8.

b. Insert the testdisk: Insert the disk in the disk drive to the left of the
monitor.

• Positionthe disk so the metalshutterfacesthe drive.

• Positionthe disk so the stampedarrow is on the top right side. In
otherwords,placethe angledcorner in the front bottom location.

• Pushthe disk into the drive until it goesall the way in andclicks
into place.

c. Initialize the oscilloscope:

• Presssave/recallSETUP.

• Pressthe main-menubutton RecallFactorySetup.

• Press the side-menubutton OK Confirm Factory mit.

d. Mod~fydefaultsettings:

• Set the vertical SCALE to 200 mV.

• Set the horizontal SCALE for the M (main) time baseto 200 is.
Notice the waveformon the displaynow showstwo cyclesinsteadof
five.

• PressCLEAR MENU to removethe menusfrom the screen.

1—13

rBriefPro!ei

~ • Verify thatthe trigger READY indicator on the front panel flashes
aboutonceeverysecondas the waveformis updatedon-screen.

S 4. Removethe test hookup:Disconnectthe probefrom the channelinput and
the probe-compensationterminals.

Verify the File System

3
S

3
3

3
3
S
S

3
3

I
I

a
I

I
a
I

I

:4
2

TDS 684A & TDS 744 PerformanceVerification andSpecifications



Brief Procedui-es

e. Savethe settings:

• PressSETUP.

• Pressthe main-menubutton SaveCurrentSetup;thenpressthe
side-menubutton To File.

• Turn the generalpurposeknob to selectthe file to save.Choose
SET (or fdo:). With this choice,you will savea file

startingwith TEK, thencontaining5~nurnbers,and a . SET extension. El
Por example,the first time you run this on ablank, formatteddisk or
on the ExampleProgramsDisk, the oscilloscopewill assignthe

nameTEK00000.SET to your file. If you ran the procedureagain. thc
oscilloscopewould incrementthe nameandcall the file
TEK00001.SET. E

• Press the side-menu button SaveTo SelectedFile.

2. Verify thefile systemworks: El

• Pressthe main-menubutton RecallFactorySetupandthe side-menu
button OK Confirm Factory mit to restore the 500 is time baseand F
the five cyclewaveform.

• Pressthe main-menubutton RecallSavedSetup;thenpressthe
side-menubutton FromFile.

• Turn the generalpurposeknob to selectthe file to recall. For example,if
you followed the instructionsaboveandusedablank disk, you hadthe
oscilloscopeassignthe nameTEK00000.SETto your file. El

• Pressthe side-menubutton Recall From SelectedFile.

• Verify that Digitizing Oscilloscoperetrievedthe savedsetupfrom the
disk. Do this by noticing the horizontalSCALE for the M (main) time
baseis again200 l.ts andthe waveformshowsonly two cyclesjustas it
waswhen yousavedthe setup.

3. Removethe testhookup:

F• Disconnectthe probefrom the channelinputandthe probe-compensa-
tion terminals.

• Removethe disk from the disk drive. Do thisby pushingin the tab atthe F
bottomof the disk drive.

F

1—14 TDS 684A & TDS 744 PerformanceVerification andSpecifications F
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an
Performance Tests

This sectioncontainsacollection of proceduresfor checkingthat the TDS 684A
and744 Digitizing Oscilloscopesperformas warranted.

The proceduresarearrangedin four logical groupings:SignalAcquisitionSystem
Checks,Time BaseSvsteriChecks,TriggeringSystemChecks,andOutput Ports
Checks.Theycheckall the characteristicsthat aredesignatedas checkedin
Specifications.(The characteristicsthatarecheckedappearin boldfacetype
underWarrantedCharacteristicsin Specifications.)

3 STOP Theseproceduresextendtheconfidencelevelprovidedby the basic
proceduresdescribedon page1—5. Thebasicprnceduresshouldbe donefirst

I thentheseproceduresperformed~fdesired.

Prerequisites
The testsin thissectioncomprisean extensive,valid confirmationof perform-
anceandfunctionality whenthe following requirementsaremet:

3 • The cabinetmustbe installedon the Digitizing Oscilloscope.

3 • You musthaveperformedandpassedthe proceduresunderSelfTests.found

on page1—i. andthoseunderFunctionalTests,foundon page1—7.

• A signal-pathcompensationmusthavebeendonewithin the recommended
calibrationinterval andat a temperaturewithin ±5°C of the present

3
operatingtemperature.(If at the timeyou did the prerequisiteSeffTests,the
temperaturewas within the limits just stated,considerthisprerequisitemet.)

3 • The Digitizing Oscilloscopemusthavebeenlast adjustedat an ambient

I temperaturebetween+20°C and~4~300C, musthavebeenoperatingfor a
warm-upperiod of at least20 minutes,and mustbe operatingat an ambient
temperaturebetween+4°C andeither+45°C for the TDS 684A or .4.500 C
for the TDS 744. (Thewarm-uprequirementis usuallymet in the courseof

meetingthe first prerequisitelistedabove.)

a

a
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Pt~rt’ormanceTests

Equipment Required
Theseproceduresuseexternal,traceablesignal sourcesto directly check
warrantedcharacteristics.The requiredequipmentlist follows this introduction.

Table 1—i: Test Equipment

item Number and
Description Minimum Requirements Example Purpose

1. Attenuator, lOX
(two required)

Ratio: i OX: impedance 500: connec-
tars: female BNC input, male BNC
output

Tektronix part number
011-0059-02

Signal Attenuation

2. Attenuator, 5X Ratio: SX; impedance 500; connec-
tors: femaleBNC input. maleBNC
output

Tektronix part number
011-0060-02

Signal Attenuation

3. Adapter, BNC female to
— Clip Leads

BNC female to Clip Leads Tektronix part number
013-0076-00

Signal Coupling for Probe
Compensator Output Check

4. Terminator, 50 0
,

Impedance 50 £1: connectors: female
BNC input, male BNC output

Tektronix part number
011-0049-01

Signal Termination for Chan-
nel Delay Test

5. Cable. Precision 50 0
Coaxial (two required)

50 0, 36 in, male to male BNC
connectors

Tektronix part number
012-0482-00

Signal interconnection

6. Connector, Dual-Banana
(two required)

Female BNC to dual banana Tektronix part number
103-0090-00

Various Accuracy Tests

7. Connector, BNC “1’ Male BNC to dual female BNC Tektronix part number
1 03-0030-00

Checking Trigger Sensitivity

8. Coupler, Dual-input Female BNC to dual male ENC Tektronix part number
067-0525-02

Checking Delay Between
Channels

9. Generator, DC Cahbra-
tion

Variable amplitude to ±104V; accura-
cy to 0.1%

Data Precision 8200 Checking DC Offset, Gain,
and Measurement Accuracy

10. Generator, Calibration 500 my square wave calibrator
amplitude; accuracy to 0.25%

Tektronix PG 506A1 To check accuracy of CH 3
Signal Out

11. Generator, Leveled Sine
Wave, Medium-Frequen-
cy

200 kHz to 250 MHz; Variable anipli-
tude from s my to 4 ~ into 50 0

Tektronix SG 503 Leveled
Sine Wave Generator1

Checking Trigger Sensitivity
at low frequencies

12, Generator. Leveled Sine
Wave, High-Frequency

250 MHz to 1 GHz; Variable ampli-
tude from 500 my to 4 ~ into 50 0;
6 MHz reterence

Tektronix SG 504 Leveled
Sine Wave Generator1 with
50 504 Output Head

Checking Analog Bandwidth
and Trigger Sensitivity at high
frequencies

13. Generator, Time Mark Variable marker frequency from 10 ms
to 10 ns; accuracy within 2 ppm

Tektronix TG 501A Time
Mark Generator1

Checking Sample-Rate and
Delay-time Accuracy

14. Probe, lOX A P6139A or P6245 probe2 Tektronix part number
PCl39Aor P6245

Signal Interconnection
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I

1 Requires a TM 500 or TM 5000 Series Power Module Mainframe.

.~~::::~~1
Table 1—1: Test Equipment (Cont.)

Item Number and
Description Minimum Requirements Example Purpose
15. 3.5 inch, 720 K or

1.44 Mbyte, DOS-corn-
patible floppy disk

Programming Examples
Software Disk (Tektronix part
number 063-1134-XX) that
comes with the TDS Family
Programmer Manual (Tektro-
nix part number
070-8709-XX)

Checking File System Basic
Functionality

16. Generator, Video Signal Provides PAL compatible outputs Tektronix TSG 121 Used to Test Video Option 05
Equipped Instruments Only

17. Oscillator, Leveled Sine
wave Generator

60Hz. Sine wave Tektronix part number SG 502 Used to Test Video Option 05
Equipped Instruments Only

18. Pulse Generator Tektronix part number PG 502 Used to Test Video Option 05
Equipped Instruments Only

19. Cable, Coaxial
(two required)

750,36 in, male to male BNC
connectors

Tektronix part number
012-1338-00

Used to Test Video Option 05
Equipped Instruments Only

20. Terminator, 750
(two required)

Impedance 75 0; connectors: female
BNC input, male BNC output

Tektronix part number
011 -01 02-01

Used to Test Video Option 05
Equipped Instruments Only

2 Warning: The optional P6245 probes that may be used with this oscilloscope provide an extremely low loading
capacitance (‘ci p9 to ensure the best possible signal reproduction, These probes should not be used to measure
signals exceeding ±8V, or errors in signal measurement will be observed. Above 40 V, damage to the probe may result.
To make measurements beyond ±8V, use either the P61 39A probe (good to 500 V), or refer to the catalog for a recom-
mended probe.

I

I
I
I
I

I
I

4

4
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PerformanceTests

1—19

TDS 684A Test Record
Photocopythisandthe nextthreepagesandusethem to recordthe performance
test resultsfor your TDS 684A.

TDS 684A Test Record

Instrument Serial Number: Certificate Number:
Temperature: RH %;

Date of Calibration: Technician:

TDS 684A Performance Test Minimum Incoming Outgoing Maximum

Ofiset Accuracy

CH1 Offset +1 mV
+101 mV
+1.01 V

—1.45 mV
—69.1 my
—691 my

+ 1.45 mV
+e~imV
+691 mV

CH2 Offset +1 mV
+101 mV
+1.O1V

—1.45mV
—69.1 my
—691mV

+ 1.45mV
+69.1 mV
+691mV

CR3 Offset +1 my
+101 mV
-*1.O1V

—1.45mV
—69.1 my
—691mV

+ 1,45mV
+ 69.1 mV
+691mV

CR4 Offset +1 mV
+101 my
+l.O1V

—1.4SmV
—69.1 my
—691mV

+ 1.45mV
+ 69.1 mV
-i-691mV

DC Voltage Measurement Accuracy_(Averaged)

CH1 5 mV Veil scale setting,
—5 Div position setting, +1 V offset

+ 1.029 V + 1.0513 V

CH1 S mV Veil scale setting,
i-S Div position setting, —1 V offset

— 1.0513 V —1.029 V

CH1 200 mV Veil scale setting,
—5 Div position setting, +10 V offset

+ 11.420 V + 11.786 V

CH1 200 mV Veil scale setting,
+5_Div_position_setting,_—10_V offset

— 11.786 V — 11.420 V

CH1 1 V Veil scale setting,
—5_Div_position_setting,_+10_Voffset

+ 17.26 V + 18,76 V

CH1 1 V Veil scale setting,
i-S Div position_setting,_—10 V offset

—18.76 V 17.26 V

CH2 5 my Veil scale selling,
—5 Div position setting, +1 V offset

+ 1.029 V + 1 .0513 V

CH2 5 mV Veil scale setting,
+5 Div position setting, —1 V offset

— 1.0513 V — 1 .029 V

CR2 200 mV Veil scale setting,
—5 Div position_setting,_+10_V offset

+ 11.420 V ............. + 11.786 V

:4
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TDS 684A Test Record (Cont.)

Instrument Serial Number; Certificate Number:
Temperature: RH %:
Date of Calibration; Technician:

TDS 6844 Performance Test Minimum Incoming Outgoing Maximum

CR2 200 my Veil scale selling,
i-S Div position selling, —10 V offset

— 11.786 V — 11.420 V

CH2 V Veil scale setting,
—S Div position selling, +10 V offset

CH2 1 V Veil scale setting,
+5 Div position setting, —10 V offset

+ 17.26 V + 18.76 V

—18.76 V —17.26 V

CR3 5 mV Veil scale setting,
—5 Div position selling, +1 V offset

+ 1.029 V + 1.0513 V

CH3 S mV Veil scale selling,
+5 Div position setting, —1 V offset

— 1.0513 V — 1.029 V

CH3 200 mV Veil scale setting,
—5 Div position selling, +10 V offset

+ 11.420 V + 11.786 V

CR3 200 mV Veil scale setting,
i-S Div position setting, —10 V offset

— 11.786 V — 11.420 V

CH3 1 V Veil scale selling,
—S Div position selling, +10 V offset

+ 17,26 V + 18.76 V

CH3 1 V Veil scale selling,
+5 Div position setting, —10 V offset

— 18.76 V — 17.26 V

CH4 5 mV Veil scale setting,
—5 Div position setting, +1 V offset

+ 1.029 V + 1.0513 V

CH4 5 mV Veil scale selling,
i-S Div position setting, —1 V offset

—1.0513 V —1.029 V

CR4 200 my Veil scale setting,
—5 Div position setting, +10 V offset

+ 11,420 V + 11.786 V

CH4 200 mV Veil scale setting,
i-S Div position setting, —10 V offset

— 11.786 V — 11.420 V

CH4 1 V Veil scale setting,
—5 Div position selling, +10 V offset

+ 17.26 V . + 18.76 V

CH4 1 V Veil scale setting, — 18.76 V
+5 Div position setting, —10 V offset

— 17.26 V

Analog BanSidth
CH1 lQOmV 424mV N/A
CH2 lOOmV 424mV N/A
CR3 lOOmV 424mV N/A
CR4 lOamy 424mV NIA

\-ao
TDS 684A & TDS 744PerformanceVerification andSpecifications I-
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lOS 684A Test Record (Cont.)

Instrument Serial Number; Certificate Number:
Temperature; RH %:
Date of Calibration: Technician;

1DB 684A Performance Test Minimum (Incoming Outgoing Maximum

Delay Between Channels

Delay Between Channels N/A 100 ~5

Time Base System

Long Term Sample Rate!
Delay Time @ 500 ns/1 0 ms —2.0 Div +2.0 Div

Trigger System Accuracy

Pulse-Glitch or Pulse-Width,
Hor. scale ~ 1 1.15

Lower Limit
Upper Limit

2.5 ns
2.5 ns

7.5 ns
7.5 ns

Pulse-Glitch or Pulse-Width,
Hor. scale> 1 p5

Lower Limit
UpperLimit

1 p5
1 p5

3 Ps

1311s
Main Trigger, DC Coupled, Positive Slope 9.863 V 10.137 V

Main trigger, DC Coupled, Negative Slope 9.863 V 10.137 V

Delayed Trigger, DC Coupled, Positive Slope 9.863 V 10.137 V

Delayed Trigger, DC Coupled, Negative Slope 9.863 V 10.137 V
CH1 Sensitivity, 50 MHz, Main Pass/Fail Pass/Fail

CH1 Sensitivity, 50 MHz, Delayed Pass/Fail Pass/Fail

CR1 AUX Trigger Input Pass/Fail Pass/Fail

CR1 Sensitivity, I GRz, Main Pass/Fail Pass/Fail

CR1 Sensitivity, I GRZ, Delayed Pass/Fail Pass/Fail

Output_Signal_Checks

MAIN TRIGGER OUTPUT, 1 MO
High
Low

High � 2.5 V
LowsO.7V

MAIN TRIGGER OUTPUT, 500
High
Low

High � 1.0 V
. Low~0.25V

DELAYED TAIGGER OUTPUT, SO 0
High�1.OV

L~w�0.25V

DELAYED TRIGGER OUTPUT, 1 MC
High�2.SV

Low�0.7V

TDS 684A & TDS 744 PerformanceVerification andSpecifications 1—21
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Instrument Serial Number; Certificate Number:
Temperature; — RH %:
Date of Calibration: Technician;

TDS 684A Performance lest Minimum Incoming Outgoing Maximum

CH 3 SIGNAL OUTPUT, 1 MD Pk-Pk � 80 mV Pk-Pk � 120 mV

CH 3 SIGNAL OUTPUL 500 Pk-Pk � 40 mV Pk-Pk S 60 my

Probe Compensator Output_Signal

Frequency(CR1 Freq.) 950Hz 1.050kHz

Voltage (difference) 495 mV 505 mV

1 —22 TDS 684A& TDS 744 PerformanceVerification andSpecifications
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Performancetests

TDS 744 Test Record
Photocopythis andthe nextthreepagesandusethem to recordthe performance
test resultsfor your TDS 744.

IDS 744 Test Record

Instrument Semial Number: Certificate Number;
Temperature; RH %:
Date of Calibration; Technician;

TDS 744 Performance Test Minimum Incoming Outgoing Maximum

Offset Accuracy

CR1 Offset i-i mV
+101 mV
+1.01 V

—1.6mV
—25.1 mV
—251 mV

+1.6mV
+ 25.1 mV
+ 251 mV

CH2Offset i-i mV
+101 mV
+1.01 V

—l.6mV
—25.1 mV
—251 mV

i-1.6mV
+25.1 mV
+ 251 mV

CH3Offset +1 mV
+101 mV
+1.O1V

—1.6mV
—25.1 my
—251mV

+ 1.6mV
+ 25.1 mV
-i-251mV

CH4Offset -i-i mV
+101 mV
i-1.O1V

—1.6mV
—25.1 mV
—2SlmV

-i-1.6mV
+ 25.1 mV
+2SlmV

DC Voltage Measurement_Accuracy_(Averaged)

CH1 5 mV Vert scale setting,
—5 Div position setting, +1 V offset

+ 1.0355 V + 1,0445 V

CR1 5 mV Vert scale setting,
+5 Div_position_setting,_—1 V offset

—1.0445 V — 1.0355 V

CR1 200 mV Vert scale setting,
—5 Div position_selling,_+10 V offset

+ 11.5385 V + 11.6615 V

CH1 200 my Vert scale setting,
i-S Div position_selling,_—10_V offset

—11.6615 V -11.5385 V

CR1 1 V Vert scale setting,
—5 Div_position_setting,_+10 V offset

+ 17.7785 V + 18.2215 V

CH1 1 V Veil scale setting,
i-S Div position setting, —10 V offset

— 18.2215 V — 17.7785 V

CR2 S mV Veil scale selling,
—5 Div position setting, -i-I V offset

+ 1.0355 V + 1 .0445V

CH2 s my Veil scale setting,
+5 Div position setting, —1 V offset

— 1.0445 V — 1.0355 V

CH2 200 my Veil scale setting, + 11.5355 V
—5 Div position selling, +10 V offset

S

‘S

.3

V

a
‘S

‘a

H

I
I

ii + 11.6615 V
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lOS 744 Test Record (Contj

Instrument Serial Number: Cert’thcate Number:
Temperature; RH %;
Date of Calibration; Technician;

TDS 744 Performance Test Minimum Incoming Outgoing 1 Maximum

CH2 200 mV Veil scale setting,
+5 Div position setting, —10 V offset

— 11.6615 V — 11.5385 V

CH2 1 V Veil scale selling,
—5 Div position selling, i-lU V offset

CR2 1 V Vert scale selling,
+5 Div position setting, —10 V offset

+ 17.7785 V + 18.2215 V

— 18.2215 V — 17.7785 V

CH3 5 mV Veil scale selling,
—5 Div position setting, +1 V offset

+ 1.0355 V + 1.0445 V

CH3 5 mV Veil scale setting,
-i-S Div position selling, —1 V offset

— 1.0445 V — 1.0355 V

CR3 200 my Veil scale selling,
—5 Div position selling, +10 V offset

+ 11.5385 V + 11.6615 V

CR3 200 mV Veil scale selling,
+5 Div position setting, —10 V offset

— 11.6615 V — 11.5385 V

CH3 1 V Vert scale selling,
—5 Div position setting, +10 V offset

+ 17.7785 V + 18.2215 V

CH3 1 V Veil scale selling,
+5 Div position selling, —10 V offset

,

— 18.2215 V — 17.7785 V

CH4 S mV Veil scale setting,
—5 Div position selling, +1 V offset

+ 1.0355 V
,

+ 1.0445 V

CH4 5 mV Vert scale selling,
+5 Div position setting, —1 V offset

— 1 .0445 V — 1.0355 V

CH4 200 mV Veil scale setting,
—5 Div position setting, +10 V offset

+ 11.5355 V + 11.6615 V

CH4 200 my Veil scale setting,
-i-S Div position setting, —10 V offset

— 11 .6615 V — 11.5385 V

CH4 1 V Veil scale selling,
—5 Div position_setting,_+10 V offset

+ 17.7785 V + 18.2215 V

CH4 1 V Veil scale selling,
+5 Div position setting, —10 V offset

— 18.2215 V — 17.7785 V

Analog Bandwidth

CH1 100mV 424mV N/A

CH2 100mV 424mV N/A

CH3 100mV 424mV N/A

CH4 lOOmV 424mV N/A

1—24
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IDS 744 Test Record (Cont)
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InstrumentSerial Number: Certificate Number;
Temperature; RH %: —.
Date of Calibration; Technician;

lOS 744 Performance Test Minimum J Incoming Outgoing J Maximum

Delay Between Channels

Delay Between Channels N/A I so ps

Time Base System

Long Term Sample Rate/
Delay Time @ 100 ns/1 0.0015 ms —2.5 Div +2.5 Div
Trigger System Accuracy

Pulse-Glitch or Pulse-Width,
Hor, scale � 1 I-’5

Lower Limit
Upper Limit

3.5 ns
2.5 ns

6.5 ns
6.5 ns

Pulse-Glitch or Pulse-Width,
Hor. scale> 1 jjs

Lower Limit
Upper Limit

1.9 pS
1.9 ~

2,1 ~is
2.1 p5

Main Trigger, DC Coupled, Positive Slope 9.9393 V 10.1147 V

Main Trigger. DC Coupled, Negative Slope 9.9393 V 10.1147 V

Delayed Trigger. DC Coupled, Positive Slope 9.9393 V 10.1147 V
Delayed Trigger, DC Coupled, Negative Slope 9.9393 V 10.1147 V

CR1 Sensitivity, 50 MHz, Main Pass/Fail Pass/Fail

CR1 Sensitivity, 50 MHz, Delayed Pass/Fail Pass/Fail

CH1 AUX Trigger Input Pass/Fail Pass/Fail

CH1 Sensitivity, 500 MHz, Main Pass/Fail Pass/Fail

CH1 Sensitivity, 500 MHz, Delayed Pass/Fail Pass/Fail

Output Signal Checks

MAIN TRIGGER OUTPUT, 1 MC)
High
Low

High � 2.5 V
LowSO.7V

High�1.OV
MAIN TRIGGER OUTPUT, 50 0

High
Low

DELAYED TRIGGER OUTPUT, 50(1
High
Low

DELAYED TRIGGER OUTPUT, 1 MD
High
Low

High � 1.0 V

Low S 0.25 V

High�2.5V

Low � 0.25 V

Low ~0.7V

1—25
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IDS 744 Test Record (Cont)

Instrument Serial Number: Certificate Number:
Temperature; RH %:
Date of Calibration; Technician;

TDS 744 PerformanceTest Minimum Incoming Outgoing Maximum

CH3 SIGNAL OUTPUT, 1 MO Pk-PK ~ 88 mV Pk-PK � 132 mV

CH 3 SIGNAL OUTPUT, 500 Pk-Pk � 44 mV Pk-Pk S 66 my

Probe Compensator_Output_Signal

Frequency (CH1 Freq.) r~soHz 1.050 kHz

Voltage (difference) I 495 mV 505 mV

1—26 TDS 684A & lOS 744 PerformanceVerification andSpecifications
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Signal Acquisition System Checks

Theseprocedurescheckthosecharacteristicsthat relateto the signal-acquisition

systemand are listedas checkedunderWarrantedCharacteristicsin Speci/ic’cz-

Check Offset Accuracy Equipment None
(Zero Setting) Required

Prerequisites The oscilloscope must meet the prerequisites listed on page 1—iS

5 1. Presetthe instrumentcontrols;

a. Initialize the oscilloscope;

• Presssave/recallSETUP.

• Pressthe main-menubutton RecallFactorySetup.

• Press the side-menubutton OX Confirm Factory hilt.

• Press CLEAR MENU to remove the menus from the screen.

b. Mod~fythe defaultsettings:

• PressSHIFT: thenpressACQUIREMENU.

• On the TDS 684A, pressthe main-menubutton Mode; thenpress

S the side-menubutton Average16.

I On the TDS 744, pressthe main-menubutton Mode; thenpressthe
side-menubutton Hi Res.

• PressCURSOR.

• Pressthe main-menubuttonFunction; thenpressthe side-menu

button I-f Bars.

• PressCLEAR MENU.

• Be sure to disconnectany input signalsfrom all four channels.

2. Confirm input channelsare within limits for offvetaccuracyat zerooffvet:
3 Do the following substeps— test CH I first, skipping substepasinceCR I

is alreadysetup to becheckedfrom stepI.

a. Selectan uncheckedchannel:PressWAVEFORM OFF to remove the
channeljustconfirmed from the display.Then,pressthe front-pane]
button thatcorrespondsto the channelyou areto confirm.

TDS684A & TDS 744 PerformanceVerification andSpecifications 1—27
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Vertical Scale
Setting

Vertical
Position and
Offset Setting1

IDS GMA Offset
Accuracy Limits

TDS 744 Offset
Accuracy Limits

1 mV 0 ±1.45mV ±1.6mV

101 my 0 ±69.1my ±25.1my

1.01 V 0 ±691my ±251mV
1 Vertical position isset to 0 divisions and vertical offset too v when the

oscilloscope is initialized instep 1.

E

E

b- Setthe verticalscale:Setthe vertical SCALEto one of the settings
listed in Table 1—2 that is not yet checked.(Start with the first settinc
listed.)

• PressVERTICAL MENU. Pressthe main-menu button Fine Scale,

• Use the keypad to enter the vertical scale.For the I mV setting.
press1, SHIFT, m, then ENTER. For the 101 my setting, press
101, SHIFT, m, then ENTER. For the 1.0! V setting,press 1.01,
thenENTER.

• PressCLEAR MENU.

Table 1—2: DC Offset Accuracy (Zero Setting)

E

E

E

E

E

E

E

E

E

E

c. Displaythe test signal:The waveform positionandoffset were
initialized for all channelsin step I andaredisplayedas you selecteach
channelandits verticalscale.

d. Measurethetestsignal; Align the activecursoroverthe waveformby
rotating the generalpurposeknob. ignore the othercursor. SeeFigure

e. Readthe measurementresultsat the absolute(@~)cursorreadout,not
the delta(At) readouton screen.That is, readthe offset relativeto the
groundreference.SeeFigure 1—4.

f- Checkagainstlimits: Do the following subpartsin theorderlisted.

• CHECK that the measurementresults arewithin the limits listed for

thecurrent verticalscalesetting.

• Entervoltageon testrecord.

• Repeatsubstepsb throughf until all verticalscalesettingslisted in
Table 1—2, are checkedfor thechannelundertest.

E

E

S

S

F
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Read the
measurement 2

results.

Align the activecursor 1
over the waveform.

10K Ru,,: looks/s Average ~IE
I I I IA’

— - r~-2~ -H
Li

— — ,~ ~ Jo

!ai 1.OOmv M SOOitS Chi .1 0 \‘ 23 rob 199409: 36: 18

Figure 1—4: Measurement of DC Offset Accuracy at Zero Setting

g. Testall channels:Repeatsubstepsa throughf for all input channels.

I 3. Disconnectthe hookup;No hookupwasrequired.

Check DC Voltage
Measurement Accuracy

WARNING. The generatoris capableofoutputtingdangerousvoltages.Be sure to

settheDC calibration generatorto 0 voltsbeforeconnecting,disconnecting,
and/ormovingthetesthookupduring theperformanceqfthisprocedure.

Equipment Two dual-banana connectors (Item 6)
Required

One BNC T connector (Item 7)

One DC calibration generator (Item 9)

Two precision coaxial cables (Item 5)

Prerequisites The oscilloscope must meet the prerequisites listed on page 1—15

S

I

R

I

3
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I. Install tile test hookupandpresettile instrumentcontrols;

a. Hookup the test-signalsource:

• Set the output of aDC calibrationgeneratorto 0 volts.

• Connectthe output of a DC calibrationgeneratorthrougha
dual-bananaconnectorfollowed by a50 P precisioncoaxialcableto
onesideof a BNC T connector.SeeFigure 1—5.

• Connectthe Senseoutput of the generatorthrough asecond
dual-bananaconnectorfollowed by a 50 Q precisioncoaxialcableto
the othersideof the BNC T connector.Now connectthe BNC T
connectorto CH 1. SeeFigure I—S.

Figure 1—5: Initial Test Hookup

b. Initialize the oscilloscope:

• Presssave/recallSETUP.

• Pressthe main-menubutton RecallFactorySetup.

• Pressthe side-menubutton OK Confirm Factory mit.

c. Modify the defaultsettings:

• PressSHIFT;thenpressACQUIRE MENU.

• Pressthe main-menubutton Mode;thenpressthe side-menubutton
Average 16.

2. Confirm inputchannelsare within limitsfor DC accuracyat maximumoffset
andposition;Do the following substeps— testCH I first, skippingsubstep

2a since(‘H / isalreadyselectedfromstep1.

DC Calibrator

Output Sense

H

Dual Bananato
BNC Adapters

DigitizEng Oscilloscope 0
00

L~O 00rt
BNCT

Connector50 0 Coaxial Cables

E

E

S

S

S

S

S

S

F

F

S

F

F

F
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a. Selectan uncheckedchannel;

• PressWAVEFORM OFF to removethe channeljustconfirmed
from the display.

• Pressthe front-panelbutton thatcorrespondsto the channelyou are
to confirm.

• Setthe generatoroutputto 0 V

• Move the test hookupto the channelyou selected.

b. Turn on the measurementMean for the channel;

• PressMEASURE, thenpressthe main-menubutton Select
Measrmntfor CkIx.

• Pressthe side-menubuttonmoreuntil the menulabel Meanappears
in the side menu(its icon is shownat the left). Pressthe side-menu

5 button Mean.

• PressCLEAR MENU.

C, Setthe verticalscale;Set the vertical SCALEto oneof the settingslisted in Table 1—3 thatis not yet checked.(Start with the first setting
listed.)

Table 1—3; DC Accuracy

Scale
Selling

Position
Setting
(Divs)

Offset
Setting

Generator
Setting

IDS 684A
Accuracy Limits

TDS 744
Accuracy Limits

5mV —5 +1V +1.040V +1.O2QVto+1.0513V +1.0355Vto+1.0445V

+5V —lv —1.040V —1.O5lSVto—1.029V —l.0445Vto—1.0355V

200mV —5 +1OV +11.6V +11.42oVto+11.786V +11.5385Vtot1l.6615V

+5 —WV —11.6V —11.7B6Vto—11.420V —11,6615Vt0—11.5385V

lv —5 +1OV s-18V -i-17,26Vto+18.76V +17.7785Vto-i.18.2215V

+5 —WV —iSV —18.76Vto—17.26V —15,2215Vto—17.7785V

3

I

I

S

I

S

I

I

I

I

I

d. Display the testsignal:

• PressVERTICAL MENU. Pressthe main-menubutton Position.

• Usethe keypadto set vertical position to—S divisions(press—5, then

ENTER,on the keypad).The baselinelevel will moveoff screen.
• Pressthemain-menubutton Offset.

1—31
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• Use the keypadto set verticaloffset to the positive-polaritysetting
listed in the table for the currentvertical scalesetting.The baseline E
level will remainoff screen. E

• Set the generatorto the level andpolarity indicatedin the table for
the verticalscale,position,andoffset settingsyouhavemade.The
DC test level shouldappearon screen.(If it doesn’t return, theDC
accuracycheckis failed for the currentverticalscalesettingof the
currentchannel.) E

e. Measurethe testsignal; PressCLEAR MENU. Readthe measurement E
resultsat the Mean measurementreadout.SeeFigure 1—6.

E

E

F

/ F
Turn onthe /

measurementcalled ____________________________________....../ Fl
meanand read the

results here. F

F

________ F
965mV 23 Feb 1994

12:20:36 F

______________________ E
F

Figure 1—6: Measurement of DC Accuracy at Maximum Offset and Position F

f. Checkagainstlimits. F

• CHECK that the readoutfor the measurementMean readouton
screenis within the limits listed for the currentvertical scaleand
position/offset/generatorsettings.Entervalueon test record. F

• Repeatsubstepd, reversingthe polarity of theposition,offset,and F
generatorsettingsas is listed in the table. F

• CHECK that the Mean measurementreadout on screenis within the
limits listed for the currentverticalscalesettingandposition/offsell
generatorsettings.Entervalueon test record.

1—32
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PerformanceTests

• Repeatsubstepsc throughf until all vertical scalesettings,listed in
Table 1—S. are checkedfor thechannelundertest.

g. Testall cl2anneLc:Repeatsubstepsa through f for all four channels.

3. Disconnectthe hookup:

a. Setthe generatoroutput to 0 V

b. Disconnectthe cablefrom the generatoroutputat the input connectorof
the channellast tested.

I

Check Analog Bandwidth Equipment One high-frequency leveled sine wave generator and its leveling head
Required (Item 12)

Two lOX attenuators (Item 1)

Prerequisites See page 1—15

1. Install the test hookupandpresettheinstrumentcontrols:

a. Initialize the oscilloscope;

• Presssave/recallSETUP.Pressthe main-menubutton Recall
FactorySetup;thenpressthe side-menubutton OK Confirm
Factory mit.

b. Mocliy the c1c~faultsettings:

• PressTRIGGERMENU. Pressthe main-menubutton Coupling.

• Pressthe side-menubutton NoiseRej.

• Turn the horizontal SCALE knob to SOns.Press SHIFT; then press
ACQUIRE MENU.

• Press the main-menu button Mode; then pressthe side-menubutton
Average 16.

• PressMEASURE. Press the main-menu button High—Low Setup;
then pressthe side-menu button Mm—Max.

R

R

c. Hookup the test-signalsource;Connect,throughits leveling head,the
sinewaveoutput of a high-frequencyleveledsinewavegeneratorto
CH 1. Set the output of the generator to a referencefrequency of 6 MHz.
SeeFigure 1—7.
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High Frequency
Sine Wave
Generator

Figure 1—7: Initial Test Hookup

Digitizing Oscilioscope

E

2. Confinn the input channelsare within li,nits foranalogbandwidth.’ Do the
following substeps— test CH I first, skippingsubstepsa and b sinceCY I
is alreadysetup ftr testu~gfrom step I.

a. Selectan uncheckedchannel:

• PressWAVEFORM OFF to removethe channeljust confirmed
from display.

• Pressthe front-panelbutton thatcorrespondsto the channelyou are
to confirm.

• Move the leveling headto the channelyou selected.

b. Match the trigger sourceto thechannelselected;

• PressTRIGGERMENU. Pressthe main-menubuttonSource:then
pressthe side-menubutton that correspondsto the channelselected.

c Setits input impedance;

• PressVERTICAL MENU; thenpressthe main-menubutton
Coupling.

• Pressthe side-menu~ button to to~~oleit to the 50 1�setting.

d. Setthe verticalscale:Setthe verticalSCALE to oneof the settings
listed in Table 1—4 not yet checked.(Startwith the 100 mV setting.)

E

F

E

F

F

F

F

F

F
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4

3

Table 1—4; Analog Bandwidth

e. Display the testsignal: Do the following subpartsto first displaythe
referencesignal andthenthe test signal.

• PressMEASURE: thenpressthe main-menubutton Select
Measrmnt for CHx.

• Pressthe side-menubutton moreuntil the menulabel Pk-Pk
appearsin the sidemenu(its icon is shownatthe left). Pressthe
side-menubutton Pk-Pk.

• Repeatedlypressthe side-menubutton—more— until Frequency
appearsin the side menu(its icon is shownatthe left). Pressthe
side-menubuttonFrequency.

• PressCLEAR MENU.

• Setthe generatoroutput so the CHx Pk-Pkreadoutequalsthe
referenceamplitudein Table 1—4 that correspondsto the vertical
scalesetin substepd.

• Pressthe front-panelbutton SETLEVEL TO 50% as necessaryto
trigger astabledisplay. At full bandwidth(forTDS 684A I GHz,
for 744= 500 MHz frequency),you mayalsowant to makesmall.
manualadjustmentsto the triggerlevel. You can usethe TRIGGER
LEVEL knob to do this.

1—35

Vertical Scale
Attenuators
(lOX)

Reference Amplitude (at Horizontal
6MHZ) Scale

lOS 684A
Test
Frequency

TOS 744
Test
Frequency Limits

100 my none 600 my (6 divisions) 1 ns 1 GHz 500 MHZ ~424my
1 V none 5 V (5 divisions) 1 ns 1 GHz 500 MHz �3.535V

500 my none 3 V (6 divisions) 1 ns 1 GHz 500 MHz �2.121 V

200 mV none 1.2 V (6 divisions) 1 ns 1 GHz 500 MHz �648my

~212mV5OmV 1 300 my (6 divisions) 1 ns 1 GHz 500MHz

20 my i 120 mV (6 divisions) 1 ns 13Hz 500 MHz �84.8mV

10 my 1 60 mV (6 divisions) 1 ns 1 3Hz 500 MHz �42.4my

5 my 2 30 mV (6 divisions) 1 ns 750 MHz 500 MHz �21.2 my

2 my 2 12 my (6 divisions) 1 ns 600 MHz 350 MHz �6.48my
1 my 2 6 mV (6 divisions) 1 ns 500 MHz 300 MHz �4.24my

a
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Set the horizontal scale
from Table 1-4. 2

f. Measurethetest signal:

• Setthe frequencyof the generator,as shown on screen,to the test
frequencyin Table 1—4 that correspondsto the verticalscaleset in
substepd. SeeFigure 1—8.

• Set the horizontalSCALE to the horizontalscalesettingin
Table 1-4 thatcorrespondsto thevertical scalesetin substepd.
PressSETLEVEL TO 50% as necessaryto trigger the signal.

• Readthe resultsat the CHx Pk-Pkreadout,which will automatically
measurethe amplitudeof the test signal.SeeFigure 1—8.

E

• Entervoltageon testrecord.

• When finishedchecking,set the horizontalSCALE back to the
50 ns setting.

7-

Teic Run: S.000S/5 Average
I ~

Read results. 3—

Set the generator
(reference) frequency to
the test frequency from

Table 1—4.
U

Cl Pk—Pk
54ZmV

Cl Freq
999.62MHz1\ f’\ (~ /~ (\\ ~~hi\/~

Ii II / I

~i ~ I~j i\}

ç~ lOOmVc M loons CM .1 4OmV 23 feb 1994
15:38:29

Figure 1—8: Measurement of Analog Bandwidth

g. Checkagainstlimits:

• CHECK that the Pk-Pk readout on screenis within the limits listed
in Table 1—4 for thecurrentverticalscalesetting.

1—36
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STOPCheckingeachchannel:~bandwidthat all verticalscalesettingsis time
cvnsunzingandunnecessary.You lna\- skip checkingthe remainingi.’crtical scale
settingsin Table 1~(that is, skip the follmt’ing substep,h) (f this digitizing
oscilloscopehasperjbrmedasfollows:

• Passedthe 100 mV verticalscalesettingjustcheckedin this
procedure.

• Passedthe Verify InternalAdjustment,SelfCompensation.and
Diagnosticsprocedurefound underSe/fTests,on page1—5.

NOTE.Passingthe signalpath compensationcoi~firnzsthe signalpath for all
verticalscale settingsthr all channels.Passingthe internaldiagnosticsensures
that thef~ctorv-setadiustmentconstantsthat controlthe bandwidthfor each
verticalscalesettinghavenot changed.

h. Checkremaining verticalscalesettingsagainstlimits (optional):

• If desired,finish checkingthe remainingvertical scalesettingsfor
thechannelundertest by repeatingsubstepsd throughg for eachof
the remainingscalesettingslisted in Table 1—4 for the channelunder
test.

• Whendoing substepe, skip the subpartsthatturn on the CHx Pk-Pk
measurementuntil you checkanew channel.

• Install/removelOX attenuatorsbetweenthegeneratorleveling head
and the channelinput as neededto obtain the six division reference
signalslisted in the table.

I. Testall channels:Repeatsubstepsathroughg for all four channels.

3. Disconnectthe hookup:Disconnectthe test hook up from the input
connectorof thechannellast tested.

a

Check Delay Between
Channels

Equipment One medium-frequency leveled sine wave generator (Item 11)
Required .One precision coaxial cable (Item 5)

One 500 terminator (Item 4)

One dual-input coupler (Item B)

Prerequisites See page 1—15
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STOPDO NOTusethe verticalpositionknob to repositionany channel~t’hi/e
doing thischeck.To do so invalidatesthe test.

1, Install the testhookupandpresetthe jnstru,nentcontrols:

a. Initialize the frontpanel:

• Presssave/recallSETUP.

• Pressthe main-menubutton Recall Factory Setup.

• Press the side-menubutton OK Confirm Factory mit.

b. Modify the initialized front-panelcontrol settings.-

• Do not adjustthe vertica] position of anychannelduring this
procedure.

• Set the horizontal SCALE to 500 ps.

• PressSRIFT~thenpressACQUIRE MENU.

• Press the main-menu button Mode, and thenpressthe side-menu
button Average 16.

C. Hook up the test-signalsource:

• Connect,througha ~0Q precisioncoaxialcablefollowed by a 50 ~
termination,thesinewaveoutput of a medium-frequencysinewave
generatorto adual-inputcoupler.SeeFigure 1—9.

• Connectthe couplerto both CH 1 and CH 2. SeeFigure 1—9.

Medium
Frequency Sine
Wave Generator

Figure 1—9: Initial Test Hookup

F

F

F

PerformanceTests

E

F

E

E

E

Digitizing Oscilloscope

Outpui

50 C~Terminator
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4
2. Confionall four channeTh(Cl-I / through CH 4) are within limits fbi channel

delay:

a. Setup the generator:Set the generatorfrequencyto 250MHz andthe
amplitudefor aboutsix divisionsin CH 1.

Hint: As you areadjustingthe generatoramplitude,pushSETLEVEL
TO 50% frequently to speedup the updatingof thewaveformamplitude
on screen.

b. Savea CI-! 2 wav~fomi:PressCH 2; thenpresssave/recallWAVE-
3 FORM.Now, pressthe main-menubutton SaveWfm; then pressthe

side-menubutton To Ref2.

c. SaveCH 3 wat’efonn:

• Move the couplerfrom CH 2 to CH 3, so that CH 1 and Cii 3 are
driven. PressWAVEFORM OFF. PressCH 3; thenpressthe

side-menubutton To Ref3.

d. Displayall testsignals:

• PressWAVEFORM OFFto removeCH 3 from the display.

• Display the live waveform.Move the couplerfrom CU 3 to CH 4,
so that CH I andCH 4 aredriven.PressCH 4 to display. SeeFigure
1—10 on page1—40.

• Display the referencewaveforms.To do this, pressthe front-panel
4 button MORE. Pressthe main-menubuttonsRef2 andRef3. You

maynoticetheir overlappinggroundreferenceindicators.SeeFigure
R 1—10 on page1—40.

e. Measurethe testsignal:

• Locatethetime referencepointsfor thesewaveforms.Do this by
first identifying the point on the rising edgeof the left-most
waveformcrossesthe centerhorizontalgraticuleline. Next, notethe
correspondingtime referencepoint for the right-mostwaveform.See
Figure 1—10 on page1-40.

• PressCURSOR.

• Pressthe main-menubutton Function;thenpressthe side-menu
button V Bars.

• PressCLEAR MENU.

• Align one V barcursorto the timereferencepointof the left-most
waveformedgeandthe othercursorto thetimereferencepointof the
right-mostwaveformedgeby rotating the GeneralPurposeknob.
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Read results.

D~spIaythe waveforms. 1

(PressSELECTto switch betweenthe two Cursors.)SeeFigure
I—lOon page1—40.

Readthe measurementresultsat the A: cursorreadout,not the @:
readouton screen.

Figure 1—10: Measurement of Channel Delay

Checkagainstlimits: CHECK that thecursorreadouton screen
�I00ps for the TDS 684Aor �50ps for theTDS 744.

g. Entertime on test record.

Disconnectthehookup:Disconnectthe cablefrom the generatoroutput at
the inputconnectorsof the channels.

2 3
Locate the time reference Akgn each cursor to the time

points for these waveforms. reference points
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Time Base System Checks
Theseprocedurescheck thosecharacteristicsthatrelateto the Main andDelayed
timebasesystemandare listedas checkedunderWarrantedCharacteristicsin
Specifications.

Check Accuracy for
Long-Term Sample Rate,

Delay Time, and Delta
Time Measurements ____________________________________________________________

Time Mark
Generator

Figure 1—11: Initial Test Hookup

1. install the testhookupandpresetthe instrumentcontrols:

a. Hook up the test-signalsource:Connect,througha 50 Q precision
coaxialcable,the time-markoutput of a time-markgeneratorto Cli 1.
Set the output of thegeneratorfor 10 msmarkers.

b. initialize the oscilloscope:

• Presssave/recallSETUP.Pressthemain-menubuttonRecall
FactorySetup.Pressthe side-menubutton OK ConfirmFactory
mit.

c. Modify the initialized front-panelcontrolsettings:

• Setthe vertical SCALE to 500 mV.

• PressVERTICAL MENU; thenpressthe main-menubutton
Coupling.Pressthe side-menubutton (Ito toggle it to the 50 (1
setting.

• PressSET LEVEL TO 50%.

• Usethe vertical POSITION knob to center the test signal on screen.

Equipment
Required

Prerequisites

One time-mark generator (Item 13) —
One 50 C), precision coaxial cable (Item 5)

Seepage 1—15

Output

P 0
~___ 00

~gooo

50 C) Coaxial Cable

I

S

R

4

S

4

4

4

a
a
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• Set the horizontal SCALE of theMain time baseto I ms.

N PressTRIGGER MENU; thenpressthe main-menubutton Mode
& Holdoff. Pressthe side-menubutton Normal.

2. Coi~fir;nMain andDelayedtimebasesare within limits foraccuracies:

a. Display the test signal:

• Align thetriggerT to the centervertical gratieuleline by adjusting
the horizontalPOSITION. SeeFigure 1—12 on page i—43.

• PressHORIZONTAL MENU.

• Set horizontalmodes.To do this, pressthe main-menubutton Time
Base.Pressthe side-menubuttonsDelayedOnly andDelayedRuns
After Main.SeeFigure ]—12.

b. Measurethe test signal:

• Set the horizontal SCALE of theD (delayed)time baseto 500 ns for

the TDS 684A or to 100 ns for the TDS744.

• Set delayedtime to 10 msfor the TDS 684A or to 10.0015msfor
the TOS744. Do this on the keypadby pressing10 for the TOS
684Aor 10.0015for the TDS 744, thenSHmFT. thenm followed by
ENTER.)

c. Checklong-termsamplerate anddelaytimeaccuraciesagainstlunits:

• CHECK that the rising edgeof the markercrossesthe center
horizontalgraticuleline at a point within either±2.0,for the TDS
684A, or ±2.5,for theTDS 744. divisionsof centergraticule.See
Figure 1—12.

• Enternumberof divisionson testrecord.

E

E

E

E

E

E

F

E

E

F

F

F

F

F
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Align the trigger T to the
center graticule line.

Check long—term samp’e
rates and delay time

accuracies against limits.

Set
2 horizontal

mode.

Trigger System Checks

Figure 1—12: Measurement of Accuracy — Long-Term and Delay Time

3. Disconnectthe hookup:Disconnectthe cablefrom the generatoroutput at
the inputconnectorof CH 1.

Check Accuracy (Time) for
Pulse-Glitch or

Pulse-Width Triggering

Theseprocedurescheckthosecharacteristicsthat relateto the Main and Delayed
trigger systemsandare listedas checkedin Specifications

Set horizontal scale
and delayed time,

Equipment
Required

Prerequisites

One medium-frequency leveled sine wave generator (Item 11)

One i OX attenuator (Item 1

One 50 Q, precision coaxial cable (Item 5)

See page 1—15
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1. Install the test hookupandpresetrhç instrumentcontrols:

a. Initialize the instrument:

• Presssave/recallSETUP.

• Pressthe main-menubutton RecaJi Factory Setup.

• Pressthe side-menubutton OK Conflrm FactoryJnit.

b. Modify the d~faultsetup:

• PressVERTICAL MENU.

• Pressthe main-menubutton Coupling; then pressthe side-menu~
button to select50 ~ coupling.

• Set the horizontalSCALE to 10 nson the TDS 684Aand 12.5 nson
the TDS 744.

Medium-Frequency
Sine Wave Generator

Figure 1—13~Initial Test Hookup

E

F

E

F

F

F

E

F

F

F

PerformanceTests

Digitizing Oscilloscope

Output

50£)

c. Hookup thetest-signalsource:Connectthe output of a medium-fre-
quencyleveledsinewavegenerator(Item 11) to CH I, Oo this througha
50 Qprecisioncoaxialcable,followed by a lOX attenuator.Seel~igure
1—13 on page 1—44.

2. Confirm thetrigger systemis within time-accuracylimits for pulse-glitchor
pulse-widthtriggering (HorizontalScale�Jus):

a. Displaythe testsignal: Set theoutput of the sinewavegenerdtorfor a
100 MHz, five-division sinewaveon screen.PressSETLEVEL TO
50%.

F

F

F

F
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b. Setthe trigger ‘node: PressTRIGGER MENU. Now pressthe
main-menubutton Mode & Holdoff; thenpressthe side-menubutton
Normal.

c. Setupperandlower limits that ensuretriggering: SeeFigure 1—14.

• Pressthe main-menubutton Type; thenrepeatedlypressthe same
button until Pulseis highlightedin the menuthat popsup.

• Pressthe main-menubutton Class:thenrepeatedlypressthe same
button until Width is highlightedin the menuthat popsup.

• Pressthe main-menubuttonTrig When; thenpressthe side-menu
button Within Limits.

• Pressthe side-menubutton UpperLimit. Use the keyboardto set
the upperlimit to IOns: pressJO, thenSHIFT, then ii. andENTER.

• Pressthe side-menubutton Lower Limit. Use the keypadto set the
lower limit to 2 ns.

j d. Changelimits until triggeringslops:

• PressSETLEVELTOSO%.

• While doingthe following subparts,monitorthe display(it will stop
acquiring)andthe front-panellight TRIG (it will extinguish)to
determinewhen triggeringis lost.

• Use the generalpurposeknob to increasethe Lower Limit readout
until triggering is lost.

• CHECKthat the Lower Limit readout, after the oscilloscope loses

triggering! is within 2.5 ns to 7.5 ns, inclusive, for the TDS684A or

is within 3.5 ns to 6.5 ns, inclusive,for the TDS 744.

• Enter time on test record.

3 • Use the keypad to return the Lower Limit to 2 ns and reestablish
triggering.

• Press the side-menubutton UpperLimit; thenusethe generalpurpose knob to slowly decreasethe Upper Limit readout until
triggering is lost.

• CHECKthat the Upper Limit readout, after the oscilloscope loses
triggering, is within 2.5 ns to 7.5 ns, inclusive,for the TDS684A or
is within 2.5 ns to 6.5 ns. inclusive, for the TDS744.

• Enter time on test record.
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Set upper
and lower
limits that
ensure
triggering,
Then change
limits until
triggering
stops.

Figure 1—14: Measurement of Time Accuracy for Pulse and Glitch Triggering

3. Confirm the triggersystem is within time-accuracylin~ifs.forpulse-glitchor

pulse-widthtriggering (horizontalscale >1 us):

a. Setupperand lower li,nits that ensuretriggering at 250 kHz:

• Pressthe side-menubuttonUpperLimit. Usethe keyboardto set
the upperlimit to 4 ~ts.

• Pressthe side-menubutton Lower Limit. Use thekeypadto set the
lower limit to 500ns.

b. Display the testsignal:

• Set the horizontalSCALE to 5 ~.ts.

• Set the output of the sine wavegeneratorfor a 250kHz, five-divi-
sion sine waveon screen.Setthe vertical SCALE to 20 mV (the
waveformwill overdrivethe display).

• PressSET LEVEL 1050%.

c. Checkagainstlimits: Do the following subpartsin the orderlisted.

• Use the generalpurposeknob to increaseLower Limit readout until
triggering is lost.

E

E

E

E

E

E

p
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• CHECK that the Lower Limit readout,afterthe oscilloscopestops
triggering, is within I I.ts to 3 .ts, inclusive,for theTDS 684A or is
within 1.9 ~.tsto 2.1 ~ts,inclusive, for the TDS 744.

• Entertime on test record.

• Use the keypadto return the Lower Limit to 500 ns and reestablish
triggering.

• Pressthe side-menubutton Upper Limit; then use the general
purposeknob to slowly decreasethe UpperLimit readoutuntil
triggering stops.

• CHECK that the Upper Limit readout, after the oscilloscopeloses
triggering, is within I ‘~to 3 ps, inclusive, for the TDS 684A or is
within 1.9 Is to 2.1 ~is,inclusive,for theTDS 744.

• Entertimeon test record.

4. DisconneCtthe hookup: Disconnectthe cablefrom the generatoroutput at
the input connectorof CH 1.

Equipment
Required

One DC calibration generator (Item 9)

One BNC T connector (Item 7)

TwO 50 0, precision coaxial cables (Item 5)

Prerequisites See page 1—15.

I

1

Dual Banana to
BNC Adapters

Figure 1—15: Initial Test Hookup

Digitizing Oscilloscope

I. Install the test hookupandpresetthe instrumentcontrols:

a. Hookup the test-signalsource:

• Set the output of the DC calibrationgeneratorto 0 volts.

——

II

PerformanceTests

4 Check Accuracy,
Trigger-Level or

Threshold, DC Coupled

I
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PenformanceTests

b. Initialize the oscilloscope:

• Presssave/recallSetup.

• Pressthe main-menubuttonRecallFactorySetup.

• Pressthe side-menubuttonOK Confirm Factoryhilt.

2. confinn Main trigger systemis within limitsfor Trigger-level/Threshold
accuracy:

F!

p.

Ft

a, Display thetest signal:

• Set the verticalSCALEto 200mY

• PressVERTICAL MENU, then pressthe main-menu button
Position.

• Set vertical position to —3 divisions(press —3. thenENTER, on the
keypad.) the baselinelevel will movedown three divisions. See
Figure 1—16 on page 1-49.

• Pressthe main-menu button Offset.

• Set verticaloffset to +10 volts with the keypad.The baselinelevel
will moveoff screen.

• Set the standardoutputof the DC calibrationgeneratorequalto the
offset (±10volts). TheDC test level will appearon screen.See
Figure 1—16.

b. Measurethetest signal:

• PressSETLEVEL TO 50%.

• PressTRIGGERMENU.

• Readthe measurementresultsfrom thereadoutbelow the label
Level in the main menu, not the triggerreadoutin the graticulearea.

• Connecttheoutput of the DC calibrationgenerator,througha
dual-bananaconnectorfollowed by a 50 Qprecisioncoaxialcable.
to onesideof a BNC T connector.

• Connectthe Senseoutput of the generator,through asecond
dual-bananaconnectorfollowed by a 50 Q precisioncoaxial cable,
to othersideof the BNC T connector.Now connectthe BNC T
connectorto CH 1.

F!

Mr

F!

S

S

F

Ii

F

F

F
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c. Readresults(Checkagainstlimits): SeeFigure 1— I 6.

• CHECK that the Level readoutin the main menu is within 9.863V
to 10.137V, inclusive,for theTDS 684A or is within 9.9393V to
10.1147V. inclusive,for the TDS 744.

• Entervoltageon test record.

• Pressthe main-menubutton Slope~thenpressthe side-menubutton
for negativeslope.Seeiconat left. Repeatsubstepb.

• CHECK that the Level readoutin the main menu is within 9.863V
to 10.137V, inclusive,for the TDS 684Aor is within 9.9393V to
10.1147V, inclusive,for the TDS 744.

• Entervoltageon test record.

Figure 1—16: Measurement of Trigger-Level Accuracy

3. Confirm Delayedtrigger sVstemis within limitsfor Trigger-level/Threshold
accuracy:

a. SelecttheDelayedtime base:

PerformanceTests
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Set vertical position to —3 divs.
Set vertical offset to +10 volts.

2
Set DC calibration generator

to equal offset (+10 V).

3
~eadresults.
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R
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• PressHORIZONTAL MENU.

• Pressthe main-menubutton Time Base.

• Pressthe side-menubuttonsDelayedOnly andDelayedTrigger-
able.

• Set D (delayed)horizontalSCALE to 500~ts.

b. Selectthe Delayedtrigger svsrem:

• PressSHIFT; thenpressthe front-panelDELAYED TRIG button.

• Pressthe main-menubuttonLevel.

c. Measurethe testsignal:Pressthe side-menubutton SETTO 50%.
Readthe measurementresultsin the side (or main) menubelowthe label
Level.

4. Disconnectthe hookup:

a. First setthe outputofthe DC calibrationgeneratorto 0 volts.

b. Disconnectthe cablefrom the generatoroutput atthe inputconnectorof
Clii.
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d. Checkagainstlimits: Do the following subpartsin the orderlisted.

• CHECKthat theLevel readoutin the side menuis within 9.863 V to
10.137 V. inclusive,for the TDS684A or is within 9.9393V to
10.1147V, inclusive,for the IDS 744.

• Entervoltageon test record.

• Pressthe main-menubutton Slope;thenpressthe side-menubutton
for negativeslope.Seeicon at left. Pressthemain-menubutton
Level. Repeatsubstepc.

• CHECK that the Level readoutin the sidemenu is within 9.863V to
10.137V, inclusive, for the TOS 684Aor is within 9.9393V to
10.1147V, inclusive, for the TDS 744.

Enter voltage on test record
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Sensitivity, Edge Trigger,
DC Coupled

Equipment One medium-frequency leveled sine wave generator (Item 11)
Required .

One high-frequency leveled sine wave generator (Item 12)

Two precision 50 0 coaxial cables (Item 5)

One i OX attenuator (Item 1)

One BNC T connector (Item 7)
One 5X attenuator (Item 2)

Prerequisites See page 1—I 5~

I. Install the testhookupandpresetthe instrumentcontrols:

a. Initialize the oscilloscope:

• Presssave/recallSETUP.

• Press the main-menu button Recall Factory Setup.

• Pressthe side-menubutton OK Confirm Factory Init.

b. Modt~fytheinitializedfront-panelcontrol settings:

• Set the horizontalSCALE forthe M (main) time baseto 20 ns on
the TDS 684Aor 25 nson the TDS 744.

• PressHORIZONTAL MENU; thenpressthe main-menubutton
Time Base.

• Press the side-menubutton Delayed Only; then presstheside-menu
button DelayedTriggerable.

• Setthe horizontal SCALE for the D (delayed) time base to 20 ns on
the TDS 684A or 25 ns on the TDS 744: thenpressthe side-menu
button Main Only.

• PressTRIGGER MENU: then press the main-menu button Mode
& Holdoff. Pressthe side-menubutton Normal.

• PressVERTICAL MENU: then press the main-menu button
Coupling. Pressthe side-menubutton Q to selectthe 50 ��setting.

I PressSHIFT; then pressACQUIRE MENU. Pressthe main-menu
button Mode: then press the side-menu button Average 16.

c. Hookup thetest-signalsource:

• Connectthe signaloutput of a medium-frequencysinewave
generator to a ENC T connector. Connect oneoutput of the T
connector to CH I through a 50 Q precision coaxial cable. Connect

PerformanceTests
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the otheroutput of the
rear panel.SeeFigure

T connectorto the AUX TRIG INPUT at the
1—17

Medium
Frequency Sine
Wave Generator

To MiX TRIG INPUT
on Rear Panel

E

F

Figure 1—17: Initial Test Hookup

2. Confinn Main andDelayedtrigger systemsare within .censit,vir~’limits
(50 MHz):

a. Display the test signal.’

• Setthe generatorfrequencyto 50MHZ.

• PressMEASURE.

• Pressthe main-menubutton High-Low Setup;thenpressthe
side-menubutton Min.Max.

• Pressthe main-menubutton SelectMeasrmntfor chi.

• Pressthe side-menubutton —more— until Amplitude appearsin the
side menu(its icon is shownat the left). Pressthe side-menubutton
Amplitude.

• PressSET LEVEL TO 50%

• PressCLEAR MENU.

• Set the test signal amplitudefor aboutthreeandahalf divisionson
screen.Now fine adjustthe generatoroutput until the CH 1
Amplitude readoutindicatesthe amplitudeis 350 mV. Readoutmay
fluctuatearound350 mV.

• Disconnectthe50 Q precisioncoaxialcableat CH 1 and reconnect
it to CH I througha lOX attenuator.

b. Checkthe Main trigger systemfor stabletriggeringat limits:

• Readthe following definition: A stabletrigger is onethat is
consistent;thatis, onethat resultsin a uniform, regulardisplay

Digitizing Oscilloscope

E

E

F
F

F

F

H5~
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triggeredon the selectedslope(positiveor negative).This display
shouldnot haveits triggerpoint switchingbetweenoppositeslopes,
nor shouldit “roll” acrossthe screen.At horizontalscalesettingsof
2 ms/divisionandfaster,TRIG’D will remainconstantlylit. It will
flash for slowersettings.

• PressTRIGGER MENU; thenpressthe main-menubutton Slope.

• PressSET LEVEL TO 50%. Adjust the TRIGGER LEVEL knob
sothat the TRIG’D light is on. Setthe level to nearthe middle of
therangewhere the TRIG’D light is on. CHECK that the triggeris
stablefor thetest waveformon boththe positiveandnegativeslopes.
Usethe sidemenuto switch betweentriggerslopes.

• Enterpass/failresult for main trigger on thetest record.

• Leavethe Main trigger systemtriggeredon the positiveslopeof the
waveformbeforecontinuingto thenextstep,

R

R

Check ii stable thgger,

‘Di

Figure 1—18: Measurement of Trigger Sensitivity — 50 MHz Results Shown on a IDS
684A Screen

PerformanceTests
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c. CheckDelayedtrigger systemfbr stabletriggering at limits: Do the
following subpartsin the order listed.

• PressHORIZONTAL MENU; then press the main-menu button E
Time Base.Pressthe side-menubutton DelayedOnly; then press
DelayedTriggerable in the same menu.

• PressSHIFT; then pressDELAYED TRIG. Pressthe main-menu
button Level. F

• Press the sidc-menubutton SET TO 50%.

CHECK that a stable trigger is obtainedfor the test waveformfor
both the positive and negative slopesof the waveform. Use the F
TRIGGER LEVEL knob to stabilize the Main trigger. Usethe
generalpurposeknob to stabilizethe Delayedtrigger.Pressthe
main-menubutton Slope:thenusethe side menuto switch between
trigger slopes.SeeFigure 1—18.

• Enterpass/failresult for delayedtriggeron the test record. F

• Leavethe Delayedtrigger systemtriggeredon thepositiveslopeof F
the waveformbeforecontinuingto the nextstep.Also, return to the
main time base: PressHORIZONTAL MENU; then press the E
main-menu button Time Base.Press the side-menubutton Main
Only.

• PressCLEAR MENU. F
3. Confinn the AUX Trigger input: F

a. Displaythe testsignal: F

• Removethe lOX attenuatorandreconnectthe cableto CH I. F

• Set the test signal amplitudefor about2.5 divisionson screen.

• Now fine adjustthe generatoroutput until the CH 1 Amplitude F
readoutindicatesthe amplitudeis 250 mV. (Readoutmayfluctuate
around250mV.) F

b. ChecktheAUXtrigger sourcefor stabletriggeringat limits: Do the F
following in the orderlisted.

• Use the definition for stabletrigger from step2. F

N PressTRIGGERMENU; thenpressthe main-menubutton Source. S

• Pressthe side-menubutton—more--until the side-menulabel

DC Aux appears;thenpressDC Aux.

t—S4-
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PerformanceTests

4
• PressSET LEVEL TO 50%. CHECK that a stable trigger is

obtained for the test waveform on both the positive and negative
slopes.Pressthe main-menu button Slope; then usethe sidemenu to

switch betweentrigger slopes.Use the TRIGGER LEVEL knob to
stabilize the trigger if required.

• Enterthe pass/failresulton thetest record.

• Leavethe Main trigger systemtriggeredon thepositiveslopeof the
- waveform beforeproceedingto the nextcheck.

4 • Pressthe main-menubutton Source;thenpressthe side-menubutton
—more—untilCH I appears.PressCH 1.

4. Confinn that the Main andDelayedtrigger systemsare within sensitivity

limits (full bandwidth,fin’ T~684A = I GM:, fi,,~TDS 744 = 500MHz):

a. Hookup the test-signalsource:Disconnectthe hookupinstalledin step

I. Connect,throughits leveling head,the signaloutput of a high-fre-
quencyleveledsinewavegeneratorto CH 1.

b. Setthe Main andDelayedHorizontal Scales:

• Set the horizontal SCALEto 500 psfor the M (Main) time base.

• PressHORIZONTAL MENU. Now pressthe main-menubutton
Time base:thenpressthe side-menubutton DelayedTriggerabje.

• Pressthe side-menubutton DelayedOnly.

• Set the horizontalSCALEto 500psfor the D (Delayed)time base.

Pressthe side-menubutton Main Only.
c. Displaythe testsignal:

• Setthe generatorfrequencyto full bandwidth
(for TDS 684A I 6Hz, for 744= 500 MHz).

• Set the test signalamplitudefor aboutfive divisionson screen.Now
fine adjustthe generatoroutput until theCH I Amplitude readout
indicatesthe amplitudeis 500mV. (Readoutmayfluctuatearound

4 500mV.)

• Disconnectthe leveling headat CH 1 and reconnectit to CII 1
througha 5X attenuator.

d. Repeatstep2. substepsb andc only, since only the full bandwidth(for

TDS 684A = 1 6Hz, for 744= 500MHz) is to be checkedhere.

2
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NOTE Youjust checkedthetrigger sensitivity.if desired,you niav repeatsteps/
through4for the otherchannels(CH2, cH3, and (‘114).

Equipment
Required

Two 50 ~)precision cables (Item 5)
.Onø calibration generator (Itøm 10)

Prerequisites See page 1—15, Also, the Digitizing OsciUoscope must have passed
Check DC Voltage Mea~urnmentAccuracy on page 1—29.

Figure 1—19: Initial Test Hookup

a. Hookup test-signalsource]:

• Connectthe standardamplitudeoutput of a calibrationgenerator
througha 50 ~ precisioncoaxialcableto CH 3.

• Set the output of the calibration generatorto 0.500V.

h. Hook up test-signalsource2: Connectthe Main Trigger Out at the rear
panelto CH 2 througha ~OQ precisioncable.

Output Signal Checks

5. Disconnectthe hookup:Disconnectthe cablefrom the channellast tested.

Check Outputs — CH 3
Main and Delayed Trigger

The procedurethat follows checksthosecharacteristicsof the output signalsthat
are listedas checkedunderWarrantedCharacteristicsin 5peclficario,1s.The
oscilloscopeoutputsthesesignalsat its front andrear panels.

E

E

1. Install the test hookupandpresetthe instrumentcontrols:

Calibration
Generator

To MAIN
TRIGGER Digttizing Oscilloscope

E

E

E

F

c. Initialize the oscilloscope:
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4
• Presssave/recallSETUP

• Pressthe main-menubutton Recall Factory Setup.

• Pressthe side-menubutton OK Confirm Factoryhilt.

d. Maclift the initializec/frnnt-panelcontrolsettings:

• Setthe horizontalSCALE to 200 p.s.

• PressSHIFT; then pressACQUIRE MENU.

• Pressthe main-menubutton Mode:then pressthe side-menubutton
Average.

• Select64 averages.

2. Confinn Maui andDelayedTriggeroutputs arewithin limiLc tór logic levels:

a, Display the testsignal:

• PressWAVEFORM OFF to turn off CH I.

• PressCII 2 to displaythatchannel.

• Set the verticalSCALE to I V.

• Use the verticalPOSITIONknob to centerthe displayon screen.

3 b. Measurelogic levels:

3 • PressMEASURE;thenpressthe main-menubutton Select
Measurementfor Ch2.

.111. • Selecthigh andlow measurements.To do this,repeatediypressthe
side-menubutton—more—until High andLow appearin the side
menu(their iconsareshownat the left). Pressboth side-menu
buttonsHigh andLow..

c. Check Main Triggeroutputagainstlimits:

3 • CHECKthatthe Ch2 High readoutis �2.5volts andthat the Ch2

Low readoutis �0.7volts. SeeFigure 1—20.

• Enterhigh andlow voltageson test record.

• PressVERTJCAL MENU; thenpressthe main-menubutton
Coupling.Now pressthe side-menubutton Q to toggleit to the
50 Q setting.

• CHECK that the Ch2 High readoutis �1.0 volt andthatthe Cb2
3 Low readout~ volts.

3 • Enterhigh and)ow voltageson test record.

:4
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Remove Gal ing H I9Ft LOW Reference

Measrmflt OFF ui~7~%m Levels Snapshot

Figure 1—20: Measurement of Main Trigger Out Limits

d. CheckDelayedTriggeroutput againstlimits: SeeFigure 1—20.

• Move the precision50 Q cablefrom the rear-panelMain Trigger
Output BNC to the rear-panelDelayed Trigger Output BNC.

• CHECKthat the Ch2 High readoutis �1.0 volt andthat the Ch2

Low readout�0.25volts.

• Enterhigh andlow voltageson test record.

• Pressthe side-menubutton Q to selectthe I MQ setting.

• Press CLEAR MENU.

• CHECK thatthe Ch2High readoutis �2.5volts andthat the Ch2
Low readoutis �O.7volts.

• Enterhigh andlow voltageson test record.

3. Confirm CH 3 output is within limits tbrgain:

a. Measuregain:

• Move the precision50 Q cablefrom the rear-panelDELAYED
TRIGGEROUTPUTBNC to the rear-panelSIGNAL OUT BNC.

• PushTRIGGERMENU.

PerformanceTests
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4

• Pressthe main-menubuttonSource.

• Pressthe side-menubuttonCb3.

• Set verticalSCALE to 100 mV.

• PressSETLEVEL TO 50%.

• PressMEASURE;thenpressthe main-menubutton Select
Measrmntfor fl2.

• Repeatedlypressthe side-menubutton—more-— until Pk-Pkappears
in the sidemenu(its icon is shownat the )etft Pressthe side-menu

button Pk-Pk.

• PressCLEAR MENU.

b. Checkagain.ctlimits:

• CHECK thatthe readoutCh2 Pk-Pkis between80 mV and 120 mV,
inclusive,for the TUS 684A or is between88 mV and 132 mV.
inclusive,for the TDS744-

• Entervoltageon test record.

• PressVERTICAL MENU: thenpressthe side-menubutton1�to
toggle to the 50 Q setting

• PressCLEAR MENU.

• CHECK that the readout Ch2 Pk-Pk is between40 mV and ~0 mV,
inclusive,for the TDS684A or is between44 mV and66 mV,
inclusive,for the TDS 744.

• Entervoltageon test record.

4. Disconnectthe hookup:Disconnectthe cablesfrom the channelinputs and
the rearpaneloutputs.

Equipment
Required

One female BNC to clip adapter (Item 3)

Two dual-banana connectors (Item 6)

One BNC T connector (Item 7)

Two 50 C) precision cables (Item 5)

One DC calibration generator (Item 9)

Prerequisites See page 1—15. Also, the Digitizing Oscilloscope must have passed
Check Accuracy For Long.Tem, Sample Rate, Delay Time, and Delta
Time Measurement on page 1—41,

4

4

4

3

4

4

4

4

4

Check Probe
Compensator Output
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I. Install the test hookupandpresetthe instrumentcontrols.

a. I-look up test-signal:

• Connectoneof the 50 ~� cablesto CH 1. SeeFigure 1—21.
• Connectthe otherendof the cablejust installedto the female

BNC-to-clipsadapter.SeeFigure 1—21. E
• Connectthe red clip on the adapterjust installedto the PROBE E

COMPENSATIONSIGNAL on the front panel:connectthe black
clip to PROBE COMPENSATION GND. SeeFigure 1-21. E

D~giIizingOscilloscope E
E

Black Lead
toGND

E

Female BNC to
Clip Adapler E

E

Figure 1—21: Initial Test Hookup
E

b. Iflztzcthz’f.~the oscilloscope:

• Presssave/recallSETUP

• Pressthe main-menubutton RecallFactory Setup.

• Pressthe side-menubutton OK Confirm Factorymit.

c. Modify the initializedfrnnr-pane/controlsettings:

• Setthe horizontalSCALEto 200 ~is.

• PressSETLEVELTO5O%. E

• Usethe verticalPOSITIONknob to centerthe displayon screen.

• PressSHIFT; then pressACQUIRE MENU-

• Pressthe main-menubutton Mode: thenpressthe side—menubutton
Average.
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• Select128 averages.

2. Confirm that the ProbeCompensatorsignal is within limits ftrfrequencv:

a. Measurethefrequencyoftheprobecompensationsignal:

• PressMEASURE;thenpressthe main-menubutton Select

Measrmnt for Chi.

• Repeatedlypressthe side-menubutton —more— until Frequency
appearsin the side menu(its icon is shownat the left). Pressthe
side-menubutton Frequency.

b. Checkagainstlimits:

• CHECK that the CH 1 Freq readout is within 950Hz to 1.050kHz,

inclusive. SeeFigure 1—22.

• Enterfrequencyon test record.

• PressMEASURE;thenpressthe main-menubutton Remove
Measrmntfor Clii. Pressthe side—menuMeasurement1.

_ H

Figure 1—22: Measurement of Probe Compensator Frequency

c. Savetheprobecompensationsignal in referencememory:

ru~
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I
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• PressSAVE/RECALL WAVEFORM; thenpressthe main-menu
button SaveWfm Cli 1.

• Pressthe side-menubutton To Ref 1 to savethe probecompensation
signal in reference1.

• Disconnectthe cablefrom CH I and the clips from the probe
compensationterminals.

• PressMORE; thenpressthe main-menubutton Ref Ito displayed
the storedsignal.

• PressCHl.

d. Hookup the DC standardsource:

• Set the outputof a DC calibrationgeneratorto 0 volts.

• Connectthe output of a DC calibrationgeneratorthrougha
dual-bananaconnectorfollowed by a 50 Q precisioncoaxialcable to
onesideof aBNC T connector.SeeFigure 1—23.

• Connectthe Senseoutput of the generatorthroughasecond
dual-bananaconnectorfollowed by a 50 Q precisioncoaxial cableto
the othersideof the BNC T connector.Now connectthe BNC T
connectorto CH 1. SeeFigure 1—23.

Dual Banana to
BNC Adapters

e. Measureamplitudeoftheprobecompensationsignal.

• PressSHIFT; thenpressACQUIRE MENU. Pressthe side-menu
button AVERAGEthen enter 16 using the keypad or the general
purpose knob. -

Pe~formanceTests
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Figure 1—23: Subsequent Test Hookup
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• Adjust the outputof the DC calibration generatoruntil it precisely
overlapsthe top (upper)level of the storedprobecompensation
signal. (This valuewill be near500 mV.)

• Recordthe settingof the DC generator.

• Adjust the output of the DC calibrationgeneratoruntil it precisely
overlapsthe base(lower) level of the storedprobecompensation
signal. (This valuewill be nearzero volts.)

• Recordthe settingof the DC generator.

f. PressCLEAR MENU to remove the menus from thedisplay. See
Figure 1—24.

Figure 1—24: Measurement of Probe Compensator Amplitude

g. Checkagainstlimits:

• Subtractthe valuejustobtained(baselevel) from that obtained
previously(top level).

• CHECKthat the differenceobtainedis within 495 my to 505mV,

4 inclusive.

• Entervoltagedifferenceon testrecord.

3. Disconnectthe hookup:Disconnectthe cablefrom CH 1.

4
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Refi bony 200915 11:39:39
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Option 05 Video Trigger Checks

Check Video Trigger Equipment PAL signal source (Item 16)
Required

60Hz. sine wave generator (Item 17)

Pulse generator (Item 18)

Two 750 cables (Item 19)

Two 75 0 terminators (Item 20)

One BNC T connector (Item 7) El
50 0 cable (Item 5) El
50 0 terminator (Item 4)

Prerequisites See page 1—15. These prerequisites include running the signal path

Compensation routine.

I. Setupdigitizingoscilloscopetofactomydefaultsby co,npletingthe following
steps:

a. Presssave/recallSETUP.

b. Pressthe main-menuRecall FactorySetup.

c. Pressthe side-menuOK Confirm Factorymit.

d. Wait for the Clock Iconto leavethe screen.
F

e. CONFIRM the digitizing oscilloscopeis setupas shownbelow.

Channel:CHI

Voltidjv: lOOmV

Horizontal scale:500 ~.ts/div

2. Setupdigitizingoscilloscopeftr TVtriggersby completingthefillowing S
steps:

a, PressTRIGGERMENU.

b. Pressthe main-menuTypepop-upuntil you selectVideo.

c. Pressthe main-menuStandardpop-upuntil you select625/PAL.

d. Pressthe main-menuLine.

e. Usethe keypadto set the line numberto 7 (press7, thenENTER).

f. PressVERTICAL MENU.

F
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4
g. Pressthe main-menuBandwidth.

h. Select250 MHz from the sidemenu.

PerformanceTests

4

I

i. Pressthe main-menuFineScale.

j. Use the keypad to set the fine scaleto 282mV (press282, SHIFT. m,
thenENTER).

k. PressHORIZONTAL MENU.

I. Press the main-menuHoriz Scale.

m. Use the keypadto set the horizontalscaleto 200ns(press200, SHIFT,
n, then ENTER).

3. CheckJitter vs. SignalAmplitude

a. Setupequipmentfor JitterTest.SeeFigure l—.25.

• Connectoneof the rearpanelcompositeoutputsmarkedCOMPST
on the TSGI2I througha 75 Q cable anda75 ~ terminatorto the
CHI input of the TDS.

• Pressthe 100% FIELD control (the fourthTSG121 front-panel
button from the left) of the PAL signal source.

PAL Signal
Source

b. CHECK that the oscilloscopelights up its front panel TRIG’D LED and
it displaysthe waveformon screen.SeeFigure 1—26.
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Figure 1—25: Jitter Test Hookup
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F
Figure 1—26: Jitter Test Displayed Waveform

c. PressSHIFT; then pressACQUIRE MENU. F

d. Pressthe main-menu Mode.

e. Selecttheside-menuAverage.It shouldbe alreadyset to 16. F

f. Pressthe main-menuCreateLimit TestTemplate. F

g. Pressthe side-menuV Limit.

h. Use the keypadto set V Limit to 180 mdiv (press180, SHIFT, m, then
ENTER)

i. Pressthe side-menuOK Store Template. F

j. PressMORE. F

Ic. Pressthe main-menuRefi. F
I. PressCHI. F

m. PressSHIFT; thenpressACQUIRE MENU.

n. Pressthe main-menuLimit TestSetup.

o. Togglethe side-menuLimit Testto ON. F

p. Toggle the side-menuRingBell if Condition Met to ON.

F
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q. Pressthe main-menuMode.

4 r. Pressthe side-menuEnvelope.

s. Use the keypadto setenvelopeto use100 acquisitions(press100,then

4 ENTER).
3 t. Pressthe main-menuStopAfter button.

4 u. Pressthe side-menuSingleAcquisition Sequence.

4 v. Confirm that the oscilloscope successfully makes 100 acquisitions. If not
successful,the oscilloscopebell will ring. When the wordRun in the top

3 left cornerof the displaychangesto STOP,the test is complete.See
Figure 1—27.

I

__ L~

Stop shows test complete

R ___ -
IL -

I ____________

I ____________

Figure 1—27: Jitter Test When Completed — TDS 684A Shown

I w. Pressthe main-menuLimit TestSetup.

R x. Toggle the side-menuRing Bell if ConditionMet to OFF.

I y. Toggle the side-menuLimit Testto OFF.

4 4. CheckTriggeredSignalRange.

Setuposcilloscopefor TriggeredSignal Test.

a. PressMORE.

1-67

,_~~flingle Seq 1 25MS15 T~

Stop
After

RUN/STOP
button only

limit Test
Condition Met

5j1 282mV ~

Reti 252mv

Mode _________

Envelope ____________

M 200ns VidChl 1/7

200fl5
I Create I

Limit Test Limit Test Limit Test!
SetuP Sources Template I
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b. PressWAVEFORM OF~

c. PressHORIZONTAL MENU.

d. Use the keypadto set horizontal scale(/div) to 50 ps (press50, SHIFT.
g. thenENTER).

e. PressSHIFT; thenpressACQUIRE MENU.

F. Pressthe main-menuStopAfter.

g. Pressthe side-menuRUN/STOPbutton only.

h. Pressthe main-menuMode.

E

1—68

i. Pressthe side-menuSample.

j. PressRUN/STOP.

k. PressVERTICAL MENU.

I. Use thekeypadto set fine scaleto 300 mV (press300. SHIFT. m, then
ENTER).

m. CONFIRM thatthe TRIC’D LED stayslit andthatthe waveformon
screenis stable.i.e.; doesnot movehorizontallyor vertically. Also,
CONFIRM that thewaveformon the screenhasonepositivepulseanda
numberof negativepulses.SeeFigure 1—28.
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Positive pulse

Negative pulses

1—28: Triggered Signal Range Test —300 mV

Use the keypadto setthe fine scaleto 75 mV (press75, SHIFT. m, then
ENTER).

CONFIRM that the TRIG’D LED stayslit andthat the waveformon
screenis stable.i.e.; doesnot movehorizontally or vertically. Also,
CONFIRM that the waveformon the screenhasonepositivepulseanda
numberof negativepulses.SeeFigure 1—29.

PerformanceTests
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Positive pulse

Negative pulses

p. Disconnectall testequipment(TSGI2I) from thedigitizing oscillo-

Check60 Hz Rejection.

Setuposcilloscopefor 60Hz RejectionTest.

Use the keypadto setthe Chi Fine Scaleto 282mV (press282,
SHIFTm, thenENTER).

PressWAVEFORM OFF

PressCH2.

PressVERTICAL MENU.

Use the keypadset thefine scaleto 2 V (press2, thenENTER).

PressHORIZONTAL MENU

Use the keypadto set the horizontalscale(/div) to 5 nis (press5,
SHIFT,m, then ENTER)

Setup60 Hz signal generator(SG 502).

U Connectthe output of the SG 502 to the CH2 input througha50 Q
cable.SeeFigure 1—30.

Figure 1—29: Triggered Signal Range Test —75 mV
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Output

Figure 1—30: 60 Hz Rejection Test Hookup

PerformanceTests

• Adjust the SG 502for threevertical divisionsof 60 Hz signal.See
Figure 1—31. The signal will not be triggered.That is, it will run
free.

Figure 1—31: 60Hz Rejection Test Setup Signal

c. Check60 Hz rejection.

• Use the keypadto setthe horizontalscale(/div) to 50 .Ls (press50,
SHIFT, i’~then ENTER).

• Reconnectthe output of the signal generator(SG 502).Connectthe
compositesignalconnectorof the PAL signalsource(labeled

Signa’ Generator

H

C
~oo
.o~oo

50 C) Cable U

-4
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COMPST on the TSG 121) to a75 Q cable anda 75 Q terminator.
Connectboth signalsto the CHI input through aBNC T. See
Figure 1—32.

• PressVERTICAL MENU

U If needed,pressthe main-menuFineScale.

p

p

t

)

PerformanceTests

• Usethe keypadto set fine scaleto 500 mV (press500, SHIFT, m,
thenENTER).

U Connectanothercompositesignal connectorof the PAL signal
source(labeledCOMPSTon the TSG 121) througha 75 Q cable
anda 75 Q terminatorto the CH2 input. SeeFigure 1—32.

PAL Signal
Source Digitizing Oscilloscope

E

75 C)
Terminators

F

Figure 1—32: Subsequent 60 Hz Rejection Test Hookup

• CONFIRM that the TRIG’D LED stayslit andthatthe waveformon
screenis stable.In otherwords,be surethe waveformdoesnot move
horizontally or vertically. Also, confirm that thewaveformon the
screenhasonepositivepulseanda numberof negativepulses.See
Figure 1—33.
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Figure 1—33: 60 Hz Rejection Test Result — TDS 684A Sflown

• Disconnectall testequipmentfrom the digitizing oscilloscope.

6. CheckLineCountAccuracy.

a. Setuposcilloscopefor Line CountAccuracyTest.

• PressWAVEFORM OFF.

• PressCH1.

• PressHORIZONTAL MENU.

U Pressthe main-menuRecordLength.

• Pressthe side-menu—more—until you seethe appropriatemenu.

• Pressthe side-menu5000 points in l00divs.

• Pressthe main-menuHoriz Scale(/div).

• Use the keypadto setthe horizontalscaleto 200 ns(press200,
SHIFT, n, then ENTER).

b. Check Line CountAccuracy.

~ • Connectacompositeoutput signal from therear of the PAL signal
source(labelledCOMPST on the TSG 121) to the CH I input
througha75 Q cableanda75 Q terminator.SeeFigure 1—34.
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Perf~rnianceTests

• Pressthe main-menuTriggerPosition.

• Pressthe side-menuto Set to 50%.

• Pressthe main-menuto Horiz Pos.

• Pressthe side-menuto Set to 50%.

• Use the HORIZONTAL POSITION knob to movethe falling edge
of the syncpulseto two divisionsto the left of centerscreen.See
Figure 1—35.

PAL Signal
Source Digitizing Oscilloscope

Output

75 C) Cable

750
Terminator

Figure 1—34: Line Count Accuracy Test Hookup
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‘4

3
Tfl Run: 2SOMS/s Sample

4T1
HorIzontal

Position

14
Set 1010%

Set to 50%

a Set to 90%

3 _

j~jj 252mV ‘,~ M 200ns VidChl 1/7

ease ifl9er Recoro I40r12 ________ I
~ c~Lc~~c~~ ~

Figure 1—35: Line Count Accuracy Test Setup Waveform — TDS 684A Shown

• PressCURSOR.

• Pressthe main-menuFunction.

• Pressthe side-menuV Bars.

• Using the GeneralPurposeknob,placethe left cursordirectly over
the trigger ‘T’ icon.

• PressSELECT.

• Turn the GeneralPurposeknob to adjustthe right cursorfor a cursor
deltareadingof 6.780us.

• Use the HORIZONTAL POSITION knobto position the right
cursorto centerscreen.

• Verify that the cursoris positionedon a positiveslopeof theburst
signal. SeeFigure 1—36.
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Tfl guI,: 2SOMS/s Sample
F I ______________

a: 5.780J.IS Cursor
(ii): 6.775J.IS Function

• _

~/~\/ ~ \~/~ .\J\~/ I ~
Pàir~d ~1i~

I~j~J282mV I~ M 2001,S VidChl 1/7

______ ‘I ~ —

Figure 1—36: Line Count Accuracy Correct Result Waveform

• Disconnectall test equipment(TSG 121) from the digitizing
oscilloscope.

• Turn off cursorsby pressingCURSOR, thenthe main-menu
Function button, and, finally, Off from the sidemenu.

7. Checkthe SyncDur~Cycle. -

a. Setupdigitizing oscilloscopefor Sync Duty Cycle Test.

• PressTRIGGER MENU.

• Pressthe Standardpop-up to selectFlexFmt. (TriggerType should
alreadybe setto Video)

• Pressthe main-menuSetup.

• Pressthe side-menuField Rate.

• Use thekeypadto setthe field rateto 60.05 Hz (press60.05,then
ENTER).

• Pressthe side-menuLines.

• Use the keypadto setthe field rateto 793 lines (press793, then
ENTER).

F
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• Pressthe side-menuFields.

~ • Use thekeypadto set the numberof fields to I (press1, then
ENTER).

• Press the side-menuSyncWidth.

• Use the keypad to set the width to 400 ns (press 400, SHIFT, n,

thenENTER).

• Pressthe side-menu—more—iof 2. ThenpressVi StartTime.

• Use the keypadto set VI starttime to 10.10its (press10.10, SHIFT,
~t, thenENTER).

• Pressthe side-menuVi StopTime.

• Use thekeypadto set VI stop time to 10.50~1s(press10.50,SHIFT,
pi, thenENTER).

U Pressthe main-menuType pop-upto selectEdge.

• PressHORIZONTAL MENU.

• Pressthe main-menuRecordLength.

R • Selectthe side-menu1000 pointsin 2odiv. If needed,first pressthe
side-menu—more—until you seethe appropriateside-menuitem.

• Turn the HORIZONTAL POSITION knob to position the trigger
‘T’ two divisionsto the left of the centerscreen.

R • PressMEASURE.
• If needed,pressthe main-menuSelectMeasrmnt.

• Pressthe side-menuNegativeWidth.

• Pressthe side-menuPeriod.

b. Setupthe pulsegenerator(PG502)for Sync Duty CycleTest.

• Set PULSE DURATION to SOns.

• SetPERIODto 10 ~zs.

• SetOUTPUT (VOLTS) to -J for LOW LEVEL and+1 for HIGH
LEVEL.

• Depressthe COMPLEMENTbutton.

• Be sureBACK TERM is depressed(in).
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Check SyncDuty Cycle

Connectthe pulsegenerator(P0502)througha 50 ~ cable anda
50 Qterminatorto the oscilloscopeCHI input. SeeFigure 1—37.

OsciOoscop~

PG502 Setup for Sync Duty Cycle Test

• Turn the pulsegeneratorOUTPUT (VOLTS) control until the
on the oscilloscopeshowsaone division negativegoing pulse.
Figure 1—38

NOTE. You mayneedto adjustthe trigger levelcontrol to obtain a stable trigger

T?rminalor

TDS 684A & TDS 744 PerformanceVerification andSpecifications



Performance Tests

R

Figure 1—38: Sync Duty Cycle Test: One-Div Neg Pulse Waveform

• Turn the pulsegeneratorPULSE DURATION variablecontrol to
adjustthe negativepulseso the oscilloscope’sCHI — Width
measurementdisplays400ns+1—10 ns.

• Turn theHORIZONTAL SCALE knobto setthe oscilloscopetime
baseto 5p.s/div.

• Turn thepulsegeneratorPERIODvariablecontrol to adjustthe
perioduntil the oscilloscopeCH1 Periodmeasurementreads
21.000iss—25/+50ns.SeeFigure 1—39. Readnote shownbelow.

NOTE. The pulse duration and period adjustments are critical in making this
measurement.If thepulsedurationand/orthedutycycleare notstable, the
FLEXFMTfunctionmaynotfunction. You musttake care whenmakingthese
adjustments.

TDS 684A & TDS 744PerformanceVerification and Specifications
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F
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F

Figure 1—39: Sync Duty Cycle Test: Critically Adjusted Pulse F

• PressTRIGGERMENU. F

• Pressthe main-menuType pop-upuntil you selectVideo. F

If theTRIG’D LED is not lit, checkthatthe CHI — Width and
CHI Periodmeasurementsare adjustedcorrectly.Seenoteabove.
CONFIRM thatthe setupis correctand the oscilloscopewill trigger. F

• CONFIRM thatthe TRIG’D LED is lit andthe waveformis stable. S

• Disconnectthe signal sourcefrom CH I, wait afew seconds,then 5
reconnectthe signal.

• CONFIRM thatthe TRIG’D LED is lit andthe waveformis stable.

• PressSyncPolarity. F
• PressPosSync. F

• Pushthe pulsegeneratorCOMPLEMENT button out. F

• CONFIRM thatthe TRIG’D LED is lit andthe waveformis stable. F

• Disconnectthe signal sourcefrom CHI, wait afew seconds,then
reconnectthe signal.

F
• CONFIRM thatthe TRIG’D LED is lit andthe waveformis stable.
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a

• Disconnect all test equipment(TSG 121) from the digitizing
oscilloscope.

• Presssave/recallSETUP,pressthe main-menubuttonRecall
FactorySetup,andthe side-menuOK Confirm Factoryhilt.

TDS 684A & TDS 744 PerformanceVerification and Specifications 1-81

5’ —______

PerformanceTests



f3

:1

S

R

a
a

Specifications



I

R

:1

~‘ ‘

;

~

~i

ii

~

.

1111S11
Specifications

H

; Product Description

This sectionbeginswith a generaldescriptionof thetraits of the TDS684A and
744Digitizing Oscilloscopes.Threesectionsfollow, onefor eachof threeclasses
of traits:nominal trails, warrantedcharacteristics,andtypicalcharacteristics.

TheTDS 684A and744Digitizing Oscilloscopesareportable,four-channel
instrumentssuitablefor usein a variety of test andmeasurementapplicationsand
systems.Table 2—I lists key features.

Table 2—1: Key Features of the TDS 684A and 744 Oscilloscopes

Feature IDS 684A TDS 144
Digitizing rate, maximum 5 GS/s on each channel

simultaneously
2 GS/s

Analog bandwidth I GHz 500 MHz

Channels Four, each with 8-bit resolution

Record lengths, maximum 15,000 samples 50,000 samples
(130,000 with option 1M)

Acquisition modes Sample, envelope, and
average

Sample, envelope, average,
high-resolution, and peak-de-
tect

Trigger modes Include: edge, logic, and pulse.
Video trigger, with option 05, modes include:
NTSC, SECAM, PAL, HDTV, and FlexFormat.

Display Color for distinguishing among waveforms, measurements, and
associated text

Storage 1.44 Mbyte, 3.5 inch, DOS 3.3-or-later floppy disk.
NVRAM storage for saving waveforms, hardcopies, and setups

I/O Full GPIB programmability.
Hardcopy output using GPIB, RS-232, or Centronics ports
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User Interface
Usea combinationof front-panelbuttons.knobs,andon-screenmenusto control
the manyfunctionsof the oscilloscope.The front-pane]controlsaregrouped
accordingto function:vertical,horizontal, trigger, andspecial.Set afunction you E
adjust often, suchas vertical positioningor the time basesetting,directly by its
own front-panelknob.Set afunction you changelessoften, suchas vertical
couplingor horizontalmode.indirectly usinga selectedmenu.

Menus Pressingone(sometimestwo) front-panelbutton(s),suchas verticalmenu, E
displaysamain menuof relatedfunctions,such as coupling,bandwidth,etc., at
the bottomof the screen.Pressinga main-menubutton,suchas coupling, E
displaysasidemenuof settingsfor that function, suchas AC, DC, or GND
(ground) coupling,at the right sideof the screen.Pressingaside-menubutton
selectsa settingsuchasDC.

Indicators On-screenreadoutshelpyou keeptrackof the settingsfor variousfunctions,
suchas verticalandhorizontalscaleandtriggerlevel. Somereadoutsusethe
cursorsor the automaticparameterextractionfeature(calledmeasure)to display
the resultsof measurementsmadeor the statusof the instrument.

General Purpose Knob Assignthe generalpurposeknob to adjusta selectedparameter function. More E
quickly changeparametersby togglingthe SHIFT button.Use the samemethod
as for selectinga function, exceptthe final side-menuselectionassignsthe
generalpurposeknob to adjustsomefunction, suchas the positionof measure- E
ment cursorson screen,or the settingfor a channelfine gain.

E
GUI The userinterfacealsomakesuseof aGUI. or GraphicalUserInterface,to make E

settingfunctionsandinterpretingthe displaymore intuitive. Somemenusand
statusaredisplayedusingiconic representationsof functionsettingssuchas E

_____ thoseshownherefor full. 250MHz and20 MHz bandwidth.Suchiconsallow
you to morereadily determinestatusor the availablesettings.

t

Signal Acquisition System
The signalacquisitionsystemprovidesfour, full-featuredverticalchannelswith
calibratedverticalscalefactorsfrom I mV to 10 V perdivision. All channelscan E
be acquiredsimultaneously.

Eachof the full-featuredchannelscan be displayed,verticallypositioned,and
offset, can havetheir bandwidthlimited (250MHz or 20 MHz) andtheir vertical
couplingspecified.Fine gaincan alsobe adjusted.

E

E
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Besidesthesechannels,up to threemath waveformsandfour referencewave-
forms areavailablefordisplay. (A math waveformresultswhenyou specifydual
waveformoperations,suchas add,on anytwo channels.A referencewaveform
resultswhenyou savea waveformin a referencememory.)

Thereare threehorizontaldisplaymodes:main only, main intensified,and
4 delayedonly. You can selectamongvarious horizontalrecordlengthsettings.

El

A featurecalled ‘~Fitto Screen”allows you to view entire waveformrecords
within the 10 division screenarea.In otherwords,waveformsarecompressedto
fit on the screen.SeeTable 2—2.

Both thedelayedonly displayandthe intensifiedzoneon the main intensified
displaymaybe delayedby timewith respectto the main trigger. Both can be set
to displayimmediatelyafterthe delay(delayedrunsaftermain mode).The
delayeddisplaycanalsobe setto displayat the first valid trigger afterthe delay
(delayed-triggerab)emodes).

The delayeddisplay(or the intensifiedzone)mayalsobe delayedby a selected
numberof events.In this case,the eventssourceis the delayed-triggersource.
Thedelayedtrigger can alsobeset to occurafteranumberof eventsplus an
amountof time.

Table 2—2: Record Length vs.
Sec/Div Sequence

Divisions per Record, Samples per Division and

3
:4

a

Record Length

Divisions per Record

Sample/Division (Sec/Div Sequence)

Fit to Screen OFF
50(1—2—5)

Fit to Screen ON
(Sample/Div & Sec/Div
Sequence varies)

500 lCdivs lodivs

1000 20 divs 10 divs

2500 50 divs 10 dive

5000 100 divs 1.0 dive

15000 S0Odivs I5divs

50000 (108 744 only) 1,000 divs 10 divs

75000 (TDS 744 opt. 1 M only) 1,500 divs 15 divs

100000 (TDS 744 opt. 1 M only) 2,000 divs 15 divs

130000 (108 744 opt. 1 M only) 2,600 divs 13 dive

144

±1
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Trigger System
The triggering systemsupportsa variedset of featuresfor triggeringthe
signal-acquisitionsystem.Triggersignalsrecognizedinclude;

• Edge(main- anddelayed-triggersystems);This familiar typeof triggering is
fully configurablefor source,slope.coupling,mode (autoor normal),and
holdoff.

• Logic (main-triggersystem):This typeof triggeringcan be basedon pattern F
(asynchronous)or state(synchronous).In either case,logic triggering is
configurablefor sources,for booleanoperatorsto apply to thosesources,for

logic patternor stateon which to trigger,for mode(autoor normal),andfor
holdoff. Time qualificationmaybe selectedin patternmode.Another class
of logic trigger, setup/hold,triggerswhendatain onetrigger sourcechanges E
statewithin the setupandhold timesthat you specify relativeto aclock in
anothertriggersource.

• Pulse(main-triggersystem);Pulsetriggeringis configurablefor triggering F
on runt or glitch pulses,or on pulse widths or periodsinsideor outsidelimits
that you specify. It canalso triggeron a pulseedgethat hasa slew ratefaster F
or slowerthanthe rateyou specify.The pulsetriggeris alsoconfigurablefor
source,polarity, mode,andholdoff.

• Video(with option 05: VideoTrigger); Video triggeringis compatiblewith F
standardNTSC.PAL. SECAM,andHDTV formats.An additionalfeature
calledFlexFormatTM(flexible format)allows the userto define the video F
format on which to trigger.

You can choosewherethe triggerpoint is locatedwithin the acquiredwaveform
recordby selectingthe amountof pretriggerdatadisplayed.Presetsof 10%, F
50%,and90% of pretriggerdatacan be selectedin the horizontalmenu,or the
generalpurposeknob can be assignedto set pretriggerdatato anyvaluewithin
the 0%to 100%limits.

Acquisition Control
You can specify a modeandmannerto acquireandprocesssignalsthat matches
your measurementrequirements.

• Selectthe modefor interpolation(linearor sin (x)Ix). This can increasethe
apparentsamplerateon the waveformwhenthe maximumreal-timerate is
exceeded.

• Use sample,envelope,andaveragemodesto acquiresignals.
(with theTDS 744,alsousehigh-resolutionandpeak-detectmodes)
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• Set the acquisitionto stopaftera singleacquisition(or sequenceof
acquisitionsif acquiringin averageorenvelopemodes)or afteralimit
conditionhasbeenmet.

~ • Selectchannelsourcesfor compliancewith limit tests.You can direct the
- TDS to signal you or generatehard copy output eitherto a printeror to a

floppy disk file basedon the results.Also, you can createtemplatesfor use
in limit tests.

On-Board User Assistance
Helpandautosetcan assistyou in settingup the Digitizing Oscilloscopeto make
your measurements.

S Help Help displaysoperationalinformationaboutany front-panelcontrol.Whenhelp

R
modeis in effect, manipulatinganyfront-panelcontrol causesthe Digitizing
Oscilloscopeto display informationaboutthatcontrol.When help is first

R invoked, an introductionto help is displayedon screen.

Autoset Auloset automaticallysetsup the Digitizing Oscilloscopefor a viewabledisplay
basedon the input signal.

Measurement Assistance

Once you haveset up to makeyour measurements,the cursorand measure
R featurescan helpyou quickly makethosemeasurements.

Cursor Threetypesof cursorsareprovidedfor making parametricmeasurementson the
displayedwaveforms.Horizontalbarcursors(H Bar) measurevertical parame-
ters(typically volts).Vertical barcursors(V Bar) measurehorizontalparameters

R (typically time or frequency).Pairedcursorsmeasureboth amplitudeandtime
simultaneously.Theseare deltameasurements:that is. measurementsbasedon
the differencebetweentwo cursors.

Both H BarandV Barcursorscan alsobe usedto makeabsolutemeasurements.
For the H Bars,either cursorcan be selectedto readout its voltagewith respect
to anychannelsgroundreferencelevel.For the V Bars,the cursorsmeasuretime
with respectto the triggerpoint (event)of the acquisition.The cursorscan also
control the portionof the waveformon which automaticmeasurementsaremade.

For time measurements,unitscan be eithersecondsor Hertz(for 1/time).
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El

With the video triggeroption installed(Option 05), you can measurethe video
line numberusingthe verticalcursors.You can measureIRE amplitude(NTSC)
usingthe horizontalcursorswith or without the videotrigger option installed. E

Measure Measurecan automaticallyextractparametersfrom the signal input to the
Digitizing Oscilloscope.Any four out of the 25 parametersavailablecan he F
displayedto the screen.The waveformparametersare measuredcontinuously
with the resultsupdatedon-screenas the Digitizing Oscilloscopecontinues
to acquirewaveforms.

Digital Signal Processing An importantcomponentof the multiprocessorarchitectureof this Digitizing E
(DSP) Oscilloscopeis Tektronix’s proprietarydigital signalprocessor.the DSP.This

dedicatedprocessorsupportsadvancedanalysisof your waveformswhendoing E
suchcompute-intensivetasksas interpolation,waveformmath,andsignal
averaging.It alsoteamswith a customdisplaysystemto deliver specialized
displaymodes(SeeDisplay, later in thisdescription.)

Storage F
Acquired waveformsmaybe savedin any of four nonvolatileREF(reference) k
memoriesor on a 3.5 inch. DOS 3.3-or-latercompatibledisk. Any or all of the
savedwaveformsmaybe displayedfor comparisonwith the waveformsbeing
currentlyacquired.

The sourceanddestinationof waveformsto be savedmaybe chosen.You can E
saveany of the four channelsto any REF memoryor movea storedreference
from one REF memoryto another.Referencewaveformsmayalsobe written F
into aREF memorylocation via the OPIE interface.

F

I/O
Theoscilloscopeis fully controllableandcapableof sendingandreceiving E
waveformsoverthe OPIB interface(IEEE Std 488.1—1987/IEEEStd 488.2—1987 F
standard).This featuremakesthe instrumentideal for makingautomated
measurementsin a productionor researchanddevelopmentenvironmentthat
callsfor repetitivedatataking. Self-compensationandself-diagnosticfeatures
built into the Digitizing Oscilloscopeto aid in fault detectionand servicingare F
alsoaccessibleusingcommandssentfrom a OPIB controller.

F
The oscilloscopecan alsooutput copiesof its displayusingthe hardcopyfeature.
This featureallowsyouto output waveformsandotheron-screeninformation to
avariety of graphicprintersandplottersfrom the TDS front panel,providing
hard copieswithoutrequiringyou to put the TDS into a system-controller S
environment.You can makehardcopiesin a variety of popularoutput formats,
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S
~ suchas PCX, TIFF, BMP, RLE, EPS, Interleaf,andEPSmono or color. You can
- alsosavehardcopiesin a disk file in anyof theformatsabove The hardcopies

obtainedarebasedon what is displayedon-screenat the timehardcopyis
invoked.The hardcopiescan be stampedwith dateand time andspooledto a
queuefor printing at alatertime. You can output screeninformationvia OPIB,

RS-232C,or Centronicsinterfaces.

Display
4 The TDS 684A and744 Digitizing Oscilloscopesoffer flexible displayoptions.

You can customizethe following attributesof your display:

• Color: Waveforms,readouts,graticule,andvariable persistencewith color
coding

4 • Intensity:waveforms,readouts,andgraticule

• Style of waveformdisplay(s):vectorsor dots, intensifiedor non-intensified

samples,infinite persistence,andvariablepersistencewith colorcoding
• Interpolationmethod:Sin(x)/x or Linear

4
• Display format; xy or yt with variousgraticuleselectionsincluding NTSC

andPAL to be usedwith video trigger (option05)

Zoom This oscilloscopealsoprovidesan easyway to focusin on thosewavetorm
4 featuresyou wishto examineup close.By invoking zoom,youcan magnify the

waveformusingthe verticalandhorizontalcontrolsto expand(or contract)and
positionit for viewing.

R

4
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Nominal Traits

This sectioncontainsa collectionof tablesthat list the variousnominaltraits
that describethe TDS684A and744 oscilloscopes. Electrical and mechanical
traits are included.

Nominal traitsaredescribedusingsimple statementsof fact suchas “Four, all
identical” for the trait “Input Channels,Numberof,” ratherthanin termsof
limits thatareperformancerequirements.

Table 2—3: Nominal Traits — Signal Acquisition System

Name Description
Bandwidth Selections 20MHz, 250 MHz, and FULL

Samplers, Number of Four, simultaneous
Digitized Bits, Number of 8 bits1

Input Channels, Number of Four

Input Coupling DC, AC, or GND

Input Impedance Selections i MO or 50 0

Ranges, Offset

Range, Position

Volts/Div Setting Offset Range

1 mV/div—100 mV/div

101 mV/div—i V/div

1.01 V/div—b V/div

±1V

±1OV

±iooV

±5divisions

Range, 1 MO Sensitivity 1 mV/div to 10 V/div2

Range. 500 Sensitivity 1 mV/div to 1 V/div2
1 Displayed vertically with 25 digitization levels (DLs) per division and 10.24 divisions dynamic range with zoom oft. A DL

is the smallest voltage level change of the oscilloscope input that can be resolved by the 8-bit A-D Converter. Expressed
as a voltage, a DL is equal to 1/25 of a division times the volts/division setting.

2 The sensitivity ranges from 1 mV/div to 10 V/div (for 1 Mfl) or to 1 V/div (for 50 fi) in a 1—2—5 sequence of coarse settings
with Fit-to-Screen off. Between coarse settings, the sensitivity can be finely adjusted with a resolution equal to 1% of the
more sensitive coarse setting. For example, between 50 mV/div and 100 mV/div, the volts/division can be set with 0.5 mV
resolution.

4

4

4

R

4

4
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Table 2—4: Nominal Traits — Time Base System

Name Description

Range, Sample-Rate1 3 TDS 684k 5 Samples/sec to 5 GSampies/sec on four channels simultaneously

TDS 744: 5 Samples/sec to 2 GSamples/sec when acquiring 1 channel
to 1 G Sample/sec when acquiring 2 channels,
Or to 500 MSamples/sec when acquiring 3 or 4 channels

Range, Interpolated Waveform Rate2’3 TDS 684A: 10 GSamples/sec to 250 GSampIes/sec

TDS 744:1 GSamples/sec to 100 GSamples/sec

Range, Seconds/Division TDS 684A: 0.2 ns/div to 10 s/div

TDS 744: 0.5 ns/div to 10 s/div
Record Length Selection 500 samples, 1000 samples, 2500 samples 5000 samples, 15000 samples

The TDS 744 also offers: 50000 samples
and, with its option 1 M, 75000, 100000, and 130000 samples

E

The range of real-time rates, expressed in samples/second, at which a digitizer samples signals at its inputs and stores
the samples in memory to produce a record of time-sequential samples.

2 The range of waveform rates for interpolated (or equivalent.time on the TDS 744) waveform records.

3 The Waveform Rate (WR) is the equivalent sample rate of a waveform record. For a waveform record acquired by
real-time sampling of a single acquisition, the waveform rate is the same as the real-time sample rate; for a waveform
created by interpolation of real-time samples from a single acquisition or, on applicable products, the equivalent-time
sampling of multiple acquisitions, the waveform rate created is faster than the real time sample rate. For all these cases,
the waveform rate is 1/(Waveform Interval) for the waveform record, where the waveform interval (WI) is the time between
the samples in the waveform record.

Table 2—5: Nominal Traits — Triggering System

Name Description

Range. Delayed Trigger Time Delay 16 nsto 250s

Range, Events Delay IDS 684A; 2 to 10,000,000

____________________________________ TDS 744: ito 10,000,000

Range (Time) for Pulse-Glitch, 1 ns to 1 s
Pulse-Width, Time-Qualified Aunt
Triggering, or Slew Rate Trigger, Delta
Time

Ranges, Setup and Hold for
TimeSetup/Hold Violation Trigger

E

El

Feature

S

F

—lOOnstolOOns F
—1 nsto loans

E2 ns

S

F

Setup Time

Hold Time

Setup + Hold Time

Mm to max
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Nominal Traits

Table 2—5: Nominal Traits — Triggering System (Cont,)

Name Description

For Setup Time, positive numbers mean a data transition before the clock edge and
negative means a transition after the clock edge.

For Hold Time, positive numbers mean a data transition after the clock edge and negative
means a transition before the clock edge.

Setup + Hold Time is the algebraic sum of the Setup Time and the Hold Time
programmed by the user.

Ranges, Trigger Level or Threshold Source Range

Any Channel

Auxiliary

Line

±12divisions from center of screen

±8V
±400V

Video Trigger Modes of Operation
(Option 05 Video Trigger)

Supports the following video standards:
.

• NTSC (525/60) — 2 field mono or 4 field

• PAL (625/50) —2 field mono or SECAM, 8 field

• HDTV-

(787.5/60)
(1050/60)
(1125/60)
(1250/60)

• FlexFormatTM (user definable standards)

User can specify: field rate, number of lines, sync pulse width and polarity, line rate,
and vertical interval timing.

Table 2—6: Nominal Traits — Display System

Name Description

Video Display Color display, 7 inch diagonal, with a display area of 5.04 inches horizontally by
3.78 inches vertically

Video Display Resolution 640 pixels horizontally by 480 pixels vertically

Waveform Display Graticule Single Graticule: 401 x 501 pixels, 8 xl0 divisions, where divisions are 1 cm by 1 cm

Waveform Display Colors Sixteen colors in infinite-persistence or variable persistence display with color coding

‘ItS 684A & TDS 744 PerformanceVerification and Specifications 2—11



Nominal Traits

Table 2—7: Nominal Traits — GPIB intertace, Output Ports, and Power Fuse

Name Description
Interface, GPIS GPIB interface complies with IEEE Std 488-1 987

Interface, RS-232 RS-232 interface complies with EINTIA 574 (talk only)

Interface, Centronics Centronics interface complies with Centronics interface standard 0332-44 Feb 1977,
REVA

Interface, Video VGA video output with levels that comply with EIA AS 343A standard. DB-15 connector

Logic Polarity for Main- arid Delayed-
trigger_Outputs

ruse Rating

Negative TRUE. High to low transition indicates the trigger occurred.

Either of two fuses1 may be used: a 0.25” x 1.25” (UL 198.6, SAG): 6 A FAST, 250 V or
aS mm x 20 mm (IEC 127): 5A (T), 250 V.

Each fuse type reauires its own fuse cap.

Table 2—8: Nominal Traits — Data Handling and Reliability

Name Description

Time, Data-Retention, Nonvolatile
Memory1’2

� s years

Floppy_disk 3.5 inch, 720 K or 1.44 Mbyte, DOS 3.3-or-later compatible F
The times that reference wavetorms, stored setups, and calibration constants are retained when there is no power to the
oscilloscope.

2 Data is maintained by small lithitim-thionyl-chloride batteries internal to the memory lOs, The amount of lithium is 50
small in these lOs that they can typically be safely disposed of with ordinary garbage in a sanitary landfill.

F

F

.1

‘p

,1

I
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Table 2—9~Nominal Traits — Mechanical

Nominal Traits

Name Description
Cooling Method Forced-air circulation with no air filter. Clearance is required.

Construction Material Chassis parts constructed of aluminum alloy: front panel constructed of plastic laminate;
circuit boards constructed of glass laminate. Cabinet is aluminum and is clad in Tektronix
Blue vinyl material.

Finish Type Tektronix Blue vinyl-clad aluminum cabinet

Weight Standard TDS 684A Digitizing Oscilloscope

14.1 kg (31 Ibs), with front cover.
TDS 684A: 24.0 kg (53 Ibs), when packaged for domestic shipment
TOS 744: 25.4 kg (56 lbs), when packaged for domestic shipment

Aackmount TDS 684A Digitizing Oscilloscopes

14.1 kg (31 ba) plus weight of rackmount parts, for the rackmounted Digitizing
Oscilloscopes (Option 1 R).

Rackmount conversion kit

2.3 kg (5 ba), parts only: 3.6 kg (8 lbs), parts plus package for domestic shipping

Overall Dimensions

....

Standard Digitizing Oscilloscope

Height: 193 mm (7.6 in), with the feet installed

Width: 445mm (17.5 in), with the handle

Depth: 434mm (17.1 in), with the front cover installed

Rackmount Dig~izingOscilloscope

Height: 178mm (7.0 in)

Width: 483 mm (19.0 in)

Depth: 558.8 mm (22.0 in)

.3
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Warranted Characteristics

This section lists the various warranted characteristics that describethe
TDS684A and744 Digitizing Oscilloscopes.Electrical andenvironmental

R characteristicsare included.

Warrantedcharacteristicsaredescribedin termsof quantifiableperformance
limits which arewarranted.

NOTE. In these tables, those warranted characteristics that are checked in the
pmcedure PerformanceVerification appearin boldfacetypeunderthe column

Name.

As statedabove,this sectionlistsonly warrantedcharacteristics.A list of typical

R characteristics startson page2—21.

Performance Conditions

The performancelimits in this specificationare valid with theseconditions:
• The oscilloscopemusthavebeencalibrated/adjustedat an ambienttempera-

ture between-i-20°C and+30°C.

• The oscilloscopemustbe in an environmentwith temperature,altitude,
humidity, andvibration within the operatinglimits describedin these
specifications.

• The oscilloscopemusthavehadawarm-up periodof at least20 minutes.

• The oscilloscopemusthavehadits signal-path-compensationroutine last
executedafterat leasta 20 minutewarm-upperiod atan ambienttemperature
within ±5°C of the currentambienttemperature.

R

R

a
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W~jrrantedCharacteristics

Table 2—10: Warranted Characteristics — Siqnal Acquisition System

Name Description

Accuracy, DC Gain TDS 684A: ±1.5%for all sensitivities from 2 mV/div to 10 V/div
±2.0% at 1 mV/div sensitivity

IDS 744: ±1%for all sensitivities from 1 mV/div lo 10 V/div with offset from 0 V to
±100V

Accuracy, Offset Volts/Div Setting TDS 684A Offset Accuracy TDS 744 Offset Accuracy
1 mV/div -. 100 mV/div

101 mV/div — 1 V/div

1 .01 V/div — 10 V/div

±U0.2%* I Net Offset1 I)
+ 1,5 mV + (0.6 div x V/div))

±U0.25%x I Net Offset1 i)
+l5mV+(0.BdivxV/div))

!

±((0.25%x I Net Offset1 )
+ 150 mV +( 0.6 div x V/div))

±((0.2%x I Net Offset1 I)
+ 1.5 mV + (0.1 div x V/div
setting))

±((0.25%x I Net Offset1 I)
+l5mV+(0.ldivxV/div
setting))

±((0.25%x Net Offset1 I)
+ 150 mV + (0.1 div x
V/div setting))

Analog Bandwidth, DC-50 £1 Coupled
and Bandwidth selection isFULL

Volts/Div 684A Bandwidth2 744 Bandwidth2

10 mV/div — I V/div

5 mV/div — 9.95 mV/div

2 mV/div — 4.98 mV/div

1 mV/div — 1.99 mV/div

DC — 1 GHz

DC — 750 MHz

DC — 600 MHz

DC —500 MHz

DC —500 MHz

DC — 500 MHz

DC — 500 MHz

DC —450 MHz

Analog Bandwidth, DC-SO fi Coupled
with P6245 Probe and Bandwidth
selection is FULL

Volts/Div as Read Out on
Screen 684A Bandwidth2 744 Bandwidth2

10 mV/div — 100 V/div

100 mV/div —10 V/div

50 mV/div — 99.5 mV/div

20 mV/div.- 49.8 mV/div

10 mV/div — 19.9 mV/div

(Not Applicable)

DC—i GHz

DC — 750 MHz

DC —600 MHz

DC — 500 MHz

(Not Applicable)

DC—i GHz

DC — 900 MHz

DC —600 MHz

DC — 500 MHz

Analog Bandwidth, DC.1M C) Coupled
with P6139A Probe and Bandwidth
selection is FULL

Volts/Div as Read Out on
Screen 584A BandwIdth2 744 Bandwidth2

10 mV/div -, 100 V/div

100 mV/div— 10 V/div

50 mV/div —99.5 mV/div

20 mV/div —49.8 mV/div

10 mV/div — 19.9 mV/div

500 MHz

500 MHz

500 MHz

500 MHz

400 MHz

500 MHz

500 MHz

500 MHz

500 MHz

500 MHz

Crosstalk (Channel Isolation) �100:1 at 100 MHz and �30:i at the rated bandwidth for any two channels having equal
Volts/Div settings

TDS684A & TDS744 Performance Verification and Specifications



Input Impedance, DC—i MO Coupled 1 MC) ±0.5%in parallel with 10 pF ±3pF

Input Impedance, DC—SO 0 Coupled 50 C) ±1%with VSWR ~1.3:1 from DC —500 MHz, �I 5:1 from 500 MHz — 1 GHz

Input Voltage, Maximum, DC—i MC),
AC—i MO, or GND Coupled

±400V (DC + peak AC); derate at 20 dB/decade above 1 MHz

Input Voltage, Maximum, DC-SO 0 or
AC—SO 0 Coupled

5 ~ with peaks ~±30V

Lower Frequency_Limit, AC Coupled TDS 684A: �10Hz when AC—i MO Coupled: ~200kHz wlIfln AC—50 0 COupled3

Net offset z Offset —(Position >~Volts/Div). Net Offset is the nominal voltage level at the oscilloscoPe input that
corresponds to the center of the A-D converter’s dynamic range. Offset Accuracy is the accuracy of this voltage level.

2 The limits given are for the ambient temperature range of 0~Cto +30°C. Reduce the upper bandwidth frequencies by
5 MHz for the TDS 654A or by 2.5 MHz for the TDS 744 for each C above +30°C.
The AC Coupled Lower Frequency Limits are reduced by a factor of 10 when lOX passive probes are used,

Table 2—11: Warranted Characteristics — Time Base System

Name Description

TDS 684A: ±100ppm over any ~i ms interval
.TDS 744: ±25ppm over any �i ms rnterval

Accuracy, Long Term Sample Rate and
Delay Time

Table 2—12: Warranted Characteristics —Triggering System

Name Description
Sensitivity, Edge-Type Trigger, Coupling Trigger Source Sensitivity

1set to DC Any Channel TDS 684A: 0.35 division from DC to 50 MHz, increasing to

1 division at I GHz
IDS 744: 0.35 division from DC to so MHz, increasing to
1 division at 500 MHz

Auxiliary TDS 684A: 250 mV from DC to 50 MHz, increasing to 500 mV at
100 Mhz
TDS 744:400 mV from DC to 50 MHz increasing to 750 my at
100 Mhz

Accuracy (Time) for Pulse-Glitch or
Pulse-Width Triggering

Name

Table 2—10: Warranted Characteristics — Signal Acquisition System (Cont.)

\VarrantedCharacteristics

Delay Between Channels, Full
Bandwidth

Description

TDS 684A: �i00 ps for any two channels with equal Volts/I )IV and Coupling settings

TDS 744: �50ps for any two channels with equal Volts/Div md Coupling settings

Hi
Hi

ii

4

‘Hi

4

4

Time Range
1 ns to 1 p5

1.02 is to 1 s

Accuracy
±(20%of Setting + 0.5 ns)

±(100ns + 0.01% of Setting)
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WarrantedCharacteristics

Table 2—12: Warranted Characteristics — Triggering System (Cont.)

Name Description

Input Signal Sync Amplitude for Stable
Triggering, NTSC and PAL modes
(Option 05 Video Trigger)
Jitter (Option 05 Video Trigger)

Field selection “Odd”, ‘Even’, or ‘All’: 0.6 division to 4 divisions

Field selection “Numeric”: 1 division to 4 divisions (NTSC mode)

60 nsp.p on MISC or PAL signal
The minimum sensitivity for obtaining a stable trigger. A stable trigger results in a uniform, regular display triggered on
the selected slope. The trigger point must not switch between opposite slopes on the waveform, and the display must not
“roll’ across the screen on successive acquisitions. The TRIG’D LED stays constantly lighted when the SEC/DIV setting
is 2 ms or faster but may flash when the SEC/DIV setting is 10 ms or slower.

Table 2—13: Warranted Characteristics — Output Ports, Probe Compensator, and Power Requirements

Name Description

Logic Levels, Main- and Delayed-Trigger
Outputs

Characteristic Limits
Vout (HI)

‘lout (LO)

~2.SV open circuit; ~1.0 V into a 50 0
load to ground

~0.7V into a load of �4mA;
�0.25V into a 50 0 load to ground

Output Voltage and Frequency,
Probe Compensator

Characteristic Limits
Output Voltage

Frequency

0.5 V (base-top) ±1%into a �500 load

lkHz±5%

Output Voltage, Signal Out (CH 31) ForIDS 684A: 20 mV/division ±20%into a 1 MD load;
10 mV/division ±20%into a 500 load

For TDS 744: 22 mV/division ±20%into a 1 MO load:
11 mV/division ±20%into aso_0 load

Source Voltage 90 to 250 VACRM$, continuous range

Source Frequency 45 Hz to 440 Hz

Power Consumption ~300W (450 VA)
1 CH 3 signal out is present at the rear panel if CH 3 is selected as the trigger source for the main and/or delayed trigger

systems. It is not available when a channel other than Cl13 it the source for the Video Trigger when Option 05 is installed.

E

F

F

F

F

F

F

S
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_____ - WarrantedCharacteristics

Table 2—14: Warranted Characteristics — Environmental

Name Description

Atmospherics Temperature (no diskette in floppy drive):

105 684A: Operating; +4°C to +45°C

lOS 744: Operating: +4°C to ÷50°C

Non-operating: —22°C to +60°C

Relative humidity (no diskette in floppy drive):

Operating; 20% to 80%, at or below +32°C,
upper limit de-rates to 30% relative humidity at +45°C

Non-operating: 5% to 90%, at or below ÷41°C,
upper limit de-rates to 30% relative humidityat 60°C

Altitude:

To 4570 m (15,000 ft.). operating

___________________________________ To 1219Cm (40,000 ft.), non-operating
Dynamics Random vibration (floppy diskette not installed):

0.31 g rms, from 5 to 500 Hz, 10 minutes each axis, operating
3.07 g rms, horn S to 500 Hz, 10 minutes each axis, non-operating

Emissions1 2 Meets or exceeds the requirements of the following standards;

Vfg. 243/1991 Amended per Vfg. 46/1 992

FCC Code of Federal Regulations, 47 CFR, Part 15, Subpart B, Class A

EN 50081—1 European Community Requirements

EN55022 Radiated Emissions Class B

EN55022 Class B Conducted Emission

EN80555—2 Power Harmonics
Susceptibility1’2 Meets or exceeds the EMC requirements of the following standards:

EN 50082—1 European Community Requirements

IEC 801-2 ElectrostaticDischarge

lEO 801-3 Radiated Susceptibility

lEO 501-4 Fast Transients

IEC 801-5 AC Surge

.4

‘-4
.4

.4

4

.4
a

‘4
‘4

4

4

4

4

4

4

I
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Table 2—14: Warranted Characteristics — Environmental (Cont.)

Name Description

third Party Certification Conforms to and is certified where appropriate to:

LJL 1244

CSA—C22.2 No. 231
1,2 VGA output cable needs to be terminated, if connected at all, for the Instrument to meet these standards. The test will

pass with LOOM part # CTL3VGAMM—5.
1,2 The GPIB cable connected to the instrument for certain of the emissions tests must be “low EMI” having a high-quality

outer shield connected through a low impedance to both connector housings. Acceptable cables are Tektronix part
numbers 012-0991-00, -01, -02, and -03. In order to maintain the EMI performance conforming to the above regulations,
the following cables, or their equivalent, should be used: a shielded Centronics cable, 3 meters in length, part number
012-1214-00, and a shielded RS-232 cable, 2,7 meters in length, CA part number 0294-9.
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Typical Characteristics

This subsectioncontainstablesthat list the varioustypicalcizaracteristieswhich
describethe TDS 684Aand 744 Digitizing Oscilloscopes.

Typical characteristicsare describedin termsof typical or averageperformance.
Typical characteristicsare not warranted.

Table 2—15: Typical Characteristics — Signal Acquisition System

Description

The limits are given in the following table for signals having amplitude greater than
5 divisions, reference level = 50%, filter set to (sinXJX), acquired at 5 mV/div or greater.
For the TDS 744, pulse duration c 10 div. Channel skew not included.
For the Single Shot condition, 1.4 ~ Tr/Si � 4 for the TDS 684A and 1.4 S Tr/SI S 5 for the
TDS 744, where S1 is the sample interval and

Tr is the displayed rise time.

105 684A: For the averaged condition, 1.4 S T~/W
15 40, where W1 is the Waveform

Interval, as described elsewhere in these specifications.
lOS 684A: Extra error in the measurement will occur for two-channel measurements due
to channel-to-channel skew. This spec is described elsewhere in these specifications.

Conditions Time Measurement Accuracy

Single Shot or Sample TOS 684A:±((0.20 x sample interval) + (100 ppm x I Reading I)
mode (or HiRes mode + (0.05 x W1))
on the TDS 744\ Full
Bandwidth selected TDS 684A example: at 5 OS/s. 5 ns/div, measuring a 40 ns wide

pulse, accuracy ±(40 p5 + 4 ps + 5 ps) = ±49ps.
lOS 744:±�0.15 sample interval + 25 ppm xl Reading I +

t’div/l 000
lOS 744 example: at 4 Gs/s, accuracy = 37.5 P5

TDS 664A: ±(laps + (100 ppm xl Reading I) + (0.25 x W1))

TDS 744: 20 ps + 25 ppm x I Reading I + t/div/1 000

684A Rise Time 744 Rise Time —-_________

Name
Accuracy, Delta Time Measurement

I

I

U

3

-l

3

I

3

3

-4

Calculated Rise Time
1

� 100 Averages, Full
Bandwidth selected.
TDS 744: repetitive

Volts/Div Setting
10 mV/div—i V/div

5 mV/div —9.95 mV/
div

2 mV/div —4.98 mV/
div

1 mV/div — 199 mV/
div

450 ps

800 ps

750 p5

900 ps

800 Ps

800 P5

1.l4Ons

1.33 ns
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Table 2—15: Typical Characteristics — Signal Acquisition System (Cont.)

Name Description

Effective Bits —TOS 684A

The chart on the right gives the typical
effective bits for a 9-division ~ sine-wave
input, 50 mV/div, iOns/div (5 GS/s), with a
record length of 1000 points:

Input Frequency Effective Bits

98 MHz

245 MHz

490 MHZ

990 MHz

6.3 bits

60 bits.

5.5 bits

5.2 bits

Effective Bits — 105 744

The chart on the right gives the typical
effective bits for a sine wave adjusted to
9.2 divisions at 1 MHz, 50 mV/div @ 25°C

Input Frequency

Sample Rate
2 GS/s 1 MS/s & HiRes

1 MHz — 9.2 divs 6.8 bits 9.7 bits
.500 MHz — 6.5 divs ,6.8 bits N/A

Frequency Limit, Upper, 250 MHz
,_Bandwidth Limited

250 MHz

Frequency Limit, Upper, 20 MHz Band-
width Limited

20 MHz

Step Response Settling Errors

Volts/Div Setting ±Step Amplitude
Settling Error (%)2 at

20 ns 100 ns 20 ms
1 mV/div— 100 mV/div

101 mV/div—I V/div

1.01 V/div — 10 V/div

52 V

520 V

5200 V

0.5% 0.2%

1.0% 0.5%

1.0% 0.5%

0.1%

0.2%

0.2%
The numbers given are valid 0°Cto +30°Cand will increase as the temperature increases due to the degradation in
bandwidth. Rise time is calculated from the bandwidth. It is defined by the following formula:

TDS 684A Rise Time (ns) BW(MH~ TDS 744 Rise Time (ns)

Note that if you measure rise time, you must take into account the rise time of the test equipment (signal source, etc.) that
you use to provide the test signal. That is, the measured risetime (RT~)is determined by the instrument risetime (RI1)
and the risetime of the test signal source (RTgen) according to the following formula:

RTm~RTi
2+RTgen2

2 The values given are the maximum absolute difference between the value at the end of a specified time interval after the
mid-level crossing of the step, and the value one second after the mid-level crossing of the step, expressed as a
percentage of the step amplitude.

Typical Characteristics
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Table 2—16: Typical Characteristics — Triggering System

Name Description
Accuracy, Trigger Level or Threshold,

(tor~gna~havngrise and fall times

)

Trigger Source Accuracy
Any Channel

Auxiliary

±((2%~ I) Offset

Accuracy)

Not calibrated or specified

Input, Auxiliary Trigger The input resistance is �i .5 ko; the maximum safe input voltage is ±20V (DC + peak
AC).

Trigger Position Error,
Edge Triggering

Acquisition Mode Trigger-Position Error1’2
Sample, Average

Envelope

±0Waveform Interval + 1 ns)

±(2Waveform Intervals + 1 ns)

Holdoff, Variable, Main Trigger For all Time/Division ranges, the minimum holdoff is 250 ns and the maximum holdoff is
12 seconds. The minimum resolution is 8 ns for settings Si .2 ~

Lowest Frequency for Successful Operation
of “Set Level to 50%” Function

30 Hz

Sensitivity, Edge Trigger, Not DC Coupled3 Trigger Source T~ipicalSignal Level for Stable
Triggering

AC

Noise Reject

High Frequency Reject

Low Frequency Reject

Same as the DC-coupled limits tor
frequencies above 60 Hz. Attenuates
signals below 60 Hz.

Three times the DC-coupled limits.

One and one-half times the DC-coupled
limits from DC to 30 kHz. Attenuates
signals above 30 kHz.

One and one-half times the DC-coupled
limits for frequencies above 80 kHz.
Attenuates signals below 80 kHz.

Sensitivities, Logic Trigger and Events
Delay, DC Coupled4

1.0 division, from DC to 500 MHz, at vertical settings> 10 mV/div and � 1 V/div at the
BNC input

Sensitivities, Pulse-Type Runt Trigger5 1.0 division, from DC to 500 MHz, at vertical settings> 10 mV/div and S I V/div at the
BNC input

Sensitivities, Pulse-Type Trigger Width and
Glitch6

1.0 division, at vertical settings> 10 mV/div and � 1 V/div at the BNC input
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Table 2—16: Typical Characteristics — Triggering System (Cont.)

Name Description
Width, Minimum Pulse and Rearm, for
Logic Triggering or Events Delay

For vertical settings> 10 mV/div and 51 V/div at the BNC input

Triggering Type
Minimum Pulse
Width

Minimum Re~Arm
Width

Minimum
Time Between
Channels7

Logic Not Applicable 1 ns 1 ns

Events Delay 1 ns (for either + or
— pulse widths)

Not Applicable 2 ns

Width. Minimum Pulse and Rearm, for
Pulse Triggering

The minimum pulse widths and rearm
widths and transition times8 required for
Pulse-Type triggering.

For vertical settings> 10 mV/div. and 3 1 V/div at the SNC input

Pulse Class
Minimum Pulse
Width Minimum Re-Arm Width

Glitch 1 ns 2 ns + 5% of Glitch Width Setting

Runt 2ns 2ns

Time-Qualified Runt 2 ns TDS 684A: 8.5 ns + 5% of Width Setting

TDS 744: 7 ns + 5% of Width Setting

Width 1 ns 2 ns + 5% of Width Upper Limit Setting

Slew Rate 600 ps8 TDS 684A: 8.5 ns + 5% of delta Time
Setting

I_108_744: 7 ns + 5% of delta Time Setting
Input Signal Sync Amplitude for Stable
Triggering, HDTV and FLEXFMT modes
(Option 05 Video Trigger)

All field selections: 0.6 division to 4 divisions

Jitter for HDTV mode
(Option 05 Video_Trigger)

17 ~

Sync Width Flex Format and HDTV
modes (Option 05 Video Trigger)

mm. 400 ns for HDTV signals

Sync Duty Cycle, Flex Format and HDTV
modes (Option 05 video Trigger)

mm. 50 to 1

Hum Rejection
(Option 05 Video Trigger)

NTSC and PAL: —20 dB without any trigger spec deterioration. Triggering will continue
down to 0 dB with some performance deterioration.

1 The trigger position errors are typically less than the values given here, These values are for triggering signals having a
slew rate at the trigger point of � 0.5 division/ns.

2 The waveform interval (WI) is the time between the samples in the waveform record, Also, see the footnote for the
characteristics Sample Rate Range orInterpolated Waveform Rates in Table 2—4, on page 2—10.

~ The minimum sensitivity for obtaining a stable trigger. A stable trigger results in a uniform, regular display triggered on
the selected slope. The trigger point must not switch between opposite slopes on the waveform, and the display must not
“roll” across the screen on successive acquisitions. The TRIG’D LED stays constantly lighted when the SEC/DIV setting
is 2 ms or faster but may flash when the SEC/DIV setting is 10 ms or slower.
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Table 2—16: Typical Characteristics — Triggering System (Cont.)

Name Description
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The minimum signal levels required for stable logic or pulse triggering of an acquisition, or for stable counting of a
DC-coupled, events-delay signal. Also, see the footnote for Sensitivity, Edge-Type Trigger, DC Coupled in this table.
(Stable counting of events is counting that misses no events and produces no extra “phantom” events.)

~ The minimum signal levels required for stable runt pulse triggering of an acquisition. Also, see the footnote for
Sensitivity, Edge-Type Trigger, DC Coupled in this table. (Stable counting of events is counting that misses no events.)

~ The minimum signal levels required for stable pulse width or glitch triggering of an acquisition. Also, see the footnote for
Sensitivity, Edge-Type Trigger, DC Coup/S in this table. (Stable counting of events is counting that misses no events.)

~ For Logic, time between channels refers to the length of time a logic state derived from more than one channel must exist
to be recognized. For Events, the time is the minimum time between a main and delayed event that will be recognized if
more than one channel is used.

~ For Slew Rate Triggering, this is the minimum transition time, defined to be the time the user’s signal spends between
the two trigger threshold settings.
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