Agilent 54640-series Performance
Characteristics

*DenotesWarrantedSpecifications,allothersaretypical Specificationsarevalidaftera30-minutewarm-upperiodand
+10 °Cfromfirmwarecalibrationtemperature.

Acquisition:AnalogChannels

MaxSamplerate
MaxMemoryDepth
VerticalResolution
PeakDetection
Averages
HighResolutionMode
Filter:

2GSa/sinterleaved,1GSa/seachchannel

8MBinterleaved 4MBeachchannel

8bits

Tns@maxsamplerate

selectablefrom2,4,8,16,32,64...t016383

12bitsofresolutionwhen  >100us/div,averagemodewithaverage=1

Sinx/xinterpolation(singleshotBW=samplerate/4orbandwidthofscope,whichever
isless)withvectorson.

Acquisition:DigitalChannels(on54641Dand54642Donly)

MaxSampleRate
MaxMemoryDepth
VerticalResolution

GlitchDetection
(minpulsewidth)

1GSa/s

4MB
1bit
5ns
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VerticalSystem:AnalogChannels

Analogchannels
Bandwidth(-3dB)*

accoupled

Calculatedrisetime
(=0.35/bandwidth)

SingleShotBandwidth

Flange1

MaximumInput f

OffsetRange

DynamicRange

InputResistance

InputCapacitance

Coupling

BWLimit

Channel-to-Channellsolation
(withchannelsatsameV/div)

Probes

ProbelD(Agilent/HP&
TekCompatible)

Chland2simultaneousacguisition

54641A/41D:dcto350MHz
54642A/42D:dcto500MHz

54641A/41D:3.5Hzto350MHz
54642A/42D:3.5Hzto500MHz

54641A/41D:~1.0ns
54642A/42D:~700ps

54641A/41D:350MHzmaximum
54642A/42D:500MHzmaximum

2mV/divto5V/div

CATI300Vrms,400Vpk
CATII100Vrms,400Vpk

with10073C10:1probe:CATI500Vpk,CATII400Vpk
5Vrmswith50-ohminput

+5Vonranges<10mV/div
+20Vonranges10mV/divto200mV/div
+75Vonranges>200mV/div

Lesserof+8divor£32V

1M Q+1%,50-chmselectable
~13pF

ac,dc

~25MHzselectable
DCtomaxbandwidth>40dB

10:110073Cshippedstandardforeachanalogchannel
Autoprobesense

1 2mV/divisamagnificationofdmV/divsetting.Forverticalaccuracycalculations,usefullscaleof32mVfor2mV/divsens

itivitysetting.
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VerticalSystem:AnalogChannels{continued)

ESDTolerance
NoisePeak-to-Peak
CommonModeRejectionRatio
DCVerticalGainAccuracy* L
DCVerticalOffsetAccuracy

singleCursorAccuracy

DualCursorAccuracy* '

+2kV
3%fullscaleor3mV,whicheverisgreater
20dB@50MHz
+2.0%fullscale

<200mV/div:+0.1div+2.0mV+0.5%offset
>200mV/div:+0.1div+2.0mV+1.5%offsetvalue

+{DCVerticalGainAccuracy+DCVerticalOffset
Accuracy+0.2%fullscale(~1/2LSB)}

Example: For50mVsignal,scopesetto10mV/div(80mVfullscale) 5mVoffset,
accuracy-+{2.0%(80mV}+0.1{10mV)+2.0mV+0.5%(5mV}+0.2%(80mV}}-+4.78mV

+{DCVerticalGainAccuracy+0.4%fullscale(~1LSB)}

Example:For50mVsignal,scopesetto10mV/div(80mVfullscale), 5mVoffset,
accuracy=+{2.0%(80mV}+0.4%(80mV)}=+1.92mV

1 2mV/divisamagnificationofdmV/divsetting Forverticalaccuracycalculations,usefullscaleof32mVforimV/divsens itivitysetting.

VerticalSystem:DigitalChannels(54641Dand54642Donly)

NumberofChannels
ThresholdGroupings

ThresholdSelections
User-DefinedThresholdRange

Maximuminput A
Voltage
ThresholdAccuracy*
InputDynamicRange
MinimumInputVoltageSwing
InputCapacitance

InputResistance
Channel-to-ChannelSkew

16Digital —labeledD15 -DO

Pod1:D7 -DO
Pod2:D15- D8

TTL,CMOS,ECL user-definable(selectablebypod)
+8.0Vin10mVincrements

+40VpeakCATI

+(100mV4+3%ofthresholdsetting)
+10Vaboutthreshold
500mVpeak-to-peak

~8pF

100k Q+2%atprobetip
2nstypical,3nsmaximum
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Horizontal

Range Ins/divto50s/div

Resolution 2.5ps

Vernier 1-2-5incrementswhenoff,25minorincrementshetweenmajorsettingswhenon
ReferencePositions Left,Center,Right

DelayRange

Pre-trigger(negativedelay) Greaterof1screenwidthorims
Post-trigger{positivedclay) 500scconds

AnalogDelta-tAccuracy
SameChannel* +0.005%reading+0.1%screenwidth+20ps
Example: forsignalwithpulsewidthof10us,scopesettosus/divi50usscreenwidth),
delta-taccuracy=+{.005%({10us)+0.1%(50us}+20ps}=50.52ns

Channel-to-Channel +0.005%reading+0.1%screenwidth=40ps
DigitalDelta-tAccuracy (non-Verniersettings)
SameChannel +0.005%reading+0.1%screenwidth«(1digitalsampleperiod,1ns)

Exampleforsignalwithpulsewidthof10us,scopesettoSus/div(50usscreenwidth),
andsinglepodactive(1GSa/s),delta-taccuracy=+{.005%(10us)+0.1%(50us)+1ns}

=51.5ns

Channel-to-Channel +0.005%reading+0.1 %screenwidthih digitalsampleperiod)t{chan-to-chanskew))
DelaydJitter 10ppm
RMSJitter 0.025%screenwidth+30ps
Modes Main,Delayed,Roll, XY
XY

Bandwidth Maxbandwidth

Phaseerror@1MHz 18degrees
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TriggerSystem
Sources:

Modes

HoldoffTime

Selections
Edge
Pattern

PulseWidth

CAN

Duration

1%c

LIN
Sequence
SPI

usB

v

Autoscale

54641A/42A:Ch1,2 line ext
54641D/42D:Ch1,2 line,ext,D15-D0

Auto,Triggered(normal),Single

~60nsto10seconds

Edge,Pattern,PuIseWidth,CAN,Duration,l2 C,LIN,Sequence,SPL,TV,USB
Triggeronarisingorfallingedgeofanysource.

Triggeronapatternofhigh,low,anddon’ tcarelevelsandansingortalingedge
establishedacrossanyofthesourcesTheanalogchannel ‘shighorlowlevelisdefined
bythatchannel ‘striggerlevel.

Triggerwhenapositive-ornegative-goingpulseislessthan,greaterthan,orwithina
specifiedrangeonanyofthesourcechannels.

Minimumpulsewidthsetting: 2ns

Maximumpulsewidthsetting:  10s

TriggeronCAN(ControllerAreaNetworkjversion2.0Aand2.0Bsignals.ltcantrigger
ontheStartofFramebitofad ataframe aremotetransferrequestframe oranoverload
frame.

Triggeronamulti-channelpatternwhosetimedurationislessthanavalue,greaterthan
avalue,greaterthanatimevaluewithatimeoutvalue,orinsideoroutsideofasetof
timevalues.

Minimumdurationsetting: 5ns

Maximumdurationsetting: 10s

Triggeronl 2C(Inter-lCbus)seriaIprotocolatastarr/s'copcondition,arestart,amissing

acknowledge,oruserdefinedframewithaddressand/ordatavalues.Alsotriggeron
MissingAcknowledge,Restart, EEPROMrcad,and10 bitwritc.

TriggeronLIN{LocallnterconnectNetwork)synchreakatbeginningofmessageframe.
FindeventA triggeroneventB,withoptiontoresetoneventCortimedelay.

TriggeronSPI{SerialPeripheralinterface)adatapatternduringaspecificframing
period.SupportpositiveandnegativeChipSelectframingadwellasclockldleframing
anduser-specifiednumberofbitsperframe.

TriggeronUSB(UniversalSerialBus)StartofPacket,EndofPacket,ResetComplete,
EnterSuspend,orExitSuspendonthedifferentialUSBdatalines.USBlowspeedand
highspeedaresupported.

TriggeronanyanalogchannelforNTSC,PAL,PAL-M,orSECAMbroadcaststandards
oneitherpositiveornegativecompositevideosignals.ModessupportedincludeField
1,Field2,orboth,alllines,oranylinewithinafield.Alsosupportstriggeringon
non-interlacedfields.TVtriggersensitivity:0.5divisionofsynchsignal.

Findsanddisplaysallactiveanalnganddigital(forb46410/54642D)chanels,setsedge
triggermodeonhighestnumberedchannel setsverticalsensitivityonanalogchannels
andthresholdsondigitalchannelstimebasetodisplay~1.8periodsRequiresminimum
voltage>10 mVpp,0.5%dutycycleandminimumfrequency>50 Hz.
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AnalogChannelTriggering
Range(Internal)
Sensitivity*

Coupling

+6div

<10mV/div:Greaterof1divorsmV
210mV/div:0.6div

ac(~10Hz),dc,noisereject, HFrejectandLFreject(~50kHz)

Digital(D15-D0)ChannelTriggering(54641Dand54642D)
ThresholdRange(useddefined) +8.0Vin10mVincrements

ThresholdAccuracy*
PredefinedThresholds

+(100mV+3%ofthresholdsetting)
TTL=1.4V,CM0S=2.5V,ECL=-1.3V

External(EXT)Triggering
InputResistance
Inputimpedance
Maximuminput

A

Range
Sensitivity
Coupling

Probeld{Ayilen/HP&Tek
compatible)

™M Q+3%0r50-0hm

~13pF

CATI300Vrms,400Vpk

CATII00Vrms,400Vpk
with10073C10:1probe:CATI500Vpk,CATI1400Vpk
5Vrmswith50-chminput

DCcoupling:triggerlevel+8V
ACcoupling/LFreject:ACinputminustriggerlevelnottoexceed+8V
DCto1UUMHz,<100mV
100MHztomaxbandwidth,<200mV
ac(~3.5Hz},dc,noisereject, HFrejectandLFreject(~50kHz)
Auluprobesenselors4641A/42A
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DisplaySystem

Display
ThroughputofAnalogChannels
Resolution

Controls

Built-inHelpSystem

RealTimeClock

7-inchrastermonochromeCRT
25milliongrayscalevectors/secperchannel

255verticalby1000horizontalpoints{waveformarea)
32levelsofgrayscale
Waveformintensityonfrontpanel
Vectorson/off;infinitepersistenceon/off
8x10gridwithcontinuousintensitycontrol

Key-specifichelpin11languagesdisplayedbypressingandholdingkeyorsoftkeyof
interest

Timeanddate{usersetable)

MeasurementFeatures

AutomaticMeasurements
Voltage(analogchannelsonly)
Time

Counter

ThresholdDefinition
Cursors

WaveformMath

Measurementsarecontinuouslyupdated
Cursorstrackcurrentmeasurement

Peak-to-Peak, Maximum,Minimum,Average Amplitude,Top,Base,Overshoot,
Preshoot RMS(dc)
Frequency,Period,+Width,-Width,andDutyCycleonanychannels.

Risetime Falltime XatMax(Timeatmaxvolts),XatMin{Timeatminvolts),Delay,and
Phaseonanalogchannelsonly.
Built-in5-digitfrequencycounteronanychannel.Countsupto125MHz.

Variablebypercentandabsolutevalue;10%,50%,90%defaultfortimemeasurements

ManuallyorautomaticallyplacedreadoutofHorizontal(X, AX,1/A X)and
VerticallY, AY).Additionallydigitaloranalogchannelscanbedisplayedasbinaryor
hexvalues

1-2,1%2FFT differentiate,integrate.
SourceofFFT:differentiate,integrate,analogchannelsior2,1-2,1+2,1¥2
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FFT
Points FixedatZ048points
SourceofFFT Analogchannelslor2,1+2,1-2,1*2
Window Rectangular,Flattop,Hanning
NoiseFloor -70to-100dBdependingonaveraging
AmplitudeDisplay indBV,dBm@50chm
FrequencyResolution: 0.097656/{timeperdiv)
MaximumFrequency 102.4/(timeperdiv)
Storage
Save/Recall(non-volatile) 4setupsandtracescanbesavedandrecalledinternally
FloppyDisk 35”1 44MBdoubledensity
Imageformats TIF,BMP
Dataformats XandY(time/voltagejvaluesinCSVformat
Trace/setupformats Recalled
/0
RS-232(serial)standardport 1port;XONorDTR;8databits;1stopbits;parity=none;9600,19200,38400,57600baud
rates
Parallelstandardport Printersupport
PrinterCompatibility HPDeskJet HPLaserJetwithHPPCL3orgreatercompatibility
Compatibility-blackandwhite@150x150dpi

grayscale@600x600d pi
Epson-hlackandwhite@180x180dpi
Seiko-DPU-414blackandwhite
OptionalGPIBlInterfaceModule Fullyprogrammablewith|EEE488.2compliance
TypicalGPIBthroughputof20measurementsortwenty2000-pointrecordspersecond.
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GeneralCharacteristics

Physical:

Size

Weight
CalibratorQutput
TriggerOut
PrinterPower
Kensingtonlock

32.26cmwidex17.27cmhighx31.75cmdeep(withouthandle)
6.82kgs(15lbs)

Frequency~2kHz;Amplitude~5V
Oto5Vwith50  Qsourceimpedance;delay~22ns
7.2t09.2V,1A

Connectiononrearpanelforsecurity

PowerRequirements
LineVoltageRange 100-240VAC,50/60Hz,CATIl, automaticselection
100-132VAC,440Hz,CATIl, automaticselection
LineFregyuency 50/60H,,100-240VAC
440Hz,100-132VAC
PowerUsage 110Wmax

EnvironmentalCharacteristics

Ambientlemperature
Humidity
Altitude

Vibration
Shock

Pollutiondegree2

Indooruseonly

Installationcategories

Uperating-10 °Cto+55 °C
Non-operating-51 °Cto+71°C
Operating95%RHat40  °Cfor24hr
Non-operating90%RHatés  °Cfor24hr

Operatingto4,570m({15,000ft}
Non-operatingto15,244m(50,000ft)

HP/AgilentclassB1andMIL-PRF-28800FCiass3random

HP/AgilentclassB1andMIL-PRF-28800F(operating30g,1/2sine,11-msduration,3
shocks/axisalongmajoraxis.Totalof18shocks)

Normallyonlydrynon-conductivepollutionoccurs.Occasionallyatemporary
conductivitycausedbycondensationmustbeexpected.

Thisinstrumentisratedforindooruseonly

CATI: Mainsisolated
CATII: Linevoltageinapplianceandtowalloutlet
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