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Warranty

Tektronix warrants that the product will be free from defects in materials and workmanship for a period
of three (3) years from the date of original purchase from an authorized Tektronix distributor. If the
product proves defective during this warranty period, Tektronix, at its option, either will repair the
defective product without charge for parts and labor, or will provide a replacement in exchange for the
defective product. Batteries are excluded from this warranty. Parts, modules and replacement products
used by Tektronix for warranty work may be new or reconditioned to like new performance. All replaced
parts, modules and products become the property of Tektronix.

In order to obtain service under this warranty, Customer must notify Tektronix of the defect before the
expiration of the warranty period and make suitable arrangements for the performance of service.
Customer shall be responsible for packaging and shipping the defective product to the service center
designated by Tektronix, shipping charges prepaid, and with a copy of customer proof of purchase.
Tektronix shall pay for the return of the product to Customer if the shipment is to a location within the
country in which the Tektronix service center is located. Customer shall be responsible for paying all
shipping charges, duties, taxes, and any other charges for products returned to any other locations.

This warranty shall not apply to any defect, failure or damage caused by improper use or improper or
inadequate maintenance and care. Tektronix shall not be obligated to furnish service under this
warranty a) to repair damage resulting from attempts by personnel other than Tektronix representatives
to install, repair or service the product; b) to repair damage resulting from improper use or connection to
incompatible equipment; c) to repair any damage or malfunction caused by the use of non-Tektronix
supplies; or d) to service a product that has been modified or integrated with other products when the
effect of such modification or integration increases the time or difficulty of servicing the product.

THIS WARRANTY IS GIVEN BY TEKTRONIX WITH RESPECT TO THE PRODUCT IN LIEU OF ANY
OTHER WARRANTIES, EXPRESS OR IMPLIED. TEKTRONIX AND ITS VENDORS DISCLAIM ANY
IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE.

TEKTRONIX' RESPONSIBILITY TO REPAIR OR REPLACE DEFECTIVE PRODUCTS IS THE SOLE
AND EXCLUSIVE REMEDY PROVIDED TO THE CUSTOMER FOR BREACH OF THIS WARRANTY.
TEKTRONIX AND ITS VENDORS WILL NOT BE LIABLE FOR ANY INDIRECT, SPECIAL,
INCIDENTAL, OR CONSEQUENTIAL DAMAGES IRRESPECTIVE OF WHETHER TEKTRONIX OR
THE VENDOR HAS ADVANCE NOTICE OF THE POSSIBILITY OF SUCH DAMAGES.

[W16 7 15AUG04]



Table of Contents

Important safety INFOrMAatION  .......eiie e Xi
Important safety INFOrMALION ..o e e e s e r e e e e e s s s baeeeeeeeesannnes Xi
General SAfELY SUMIMAIY ........uuiiiiie et e e e e e e st e e e e e e s et e e e e e e e s santateeeeaeeeesantnanereaaeanas Xi

TO avoid fire OF PEISONAI INJUIY ....eiii ettt e e e e e e e e e ettt e e e e e e s st b b et e e e e e e s snsbbaraaaaeenan Xi
Terms iN thiS MANUAL .......ooiiiii et s bbb e e st et e e s bbe e e e s anbbeaesannneae s Xiii
SEIVICE SATELY SUMMIAIY ... .ieiiiieeei e et e e e e e e e e s e e e e e e e s s e et e e e e aeeesanntabaeeeeaeeesantanneeeeaenean Xiii
Symbols and terms 0N the ProUCT ...........eee s Xiv

0T [T 1o 1
(CTo] i (gL IR r= 14 (=T o [ OO P PP OUPPPPP 1
EXIENUEA WAITANTY ..ttt ettt e e sttt e e sttt e e sa b bt e e e sabb e e e e snbb e e e e snbbeeeesnbneeeeans 1
General MOAel INFOIMALION .........oiii e e e e e e e e e e e e s bbb e e eeeeeeanas 1
IMIBINUBI OVEIVIBW ...ttt ettt e oottt e e e e e ek b ettt e e e o4 e s b bbb e e e e e e e e e e nbbbs e e e e e e e e sannbnbnees 2
CONEACT INFOIMALION ...ttt ettt e e sttt e e e e e s s bbbttt e e e e e saabbbb e e e e e e eesannbebneeaaeeeeannn 2
L0 LS [ To TR TSI € o = T 0T o 2

[T SR C=To [T T o PSSR 3
SettiNg the GPIB AUUIESS. .. .. uuiiiiiiiiiiiiiiiitiii bbb e ba e baee s tsta st s estsessssassssssensssssssnsnsnsnsnnnnns 4
Using Virtual Instrument Software ArChitE€CIUIE ............euviiviiiiiiiiiieiiieiiiieie e 4

[a1S] =1 F= i o o PP PPPT S TPPTPPP 5

SyntaxX and COMMANGS  ...uuuiiii i e e e e e e et e e e e e e e e sttt e e e eaeeeeessbaa e eeeesessseaannnns 7
SYNEAX AN COMMEABNUS. ....eeiiitiie ettt ettt e e sttt e e s bb et e e s bbbt e e s bbbt e e s bbbt e e s bbeeeesnbbeeesanneeeas 7
(O0] 001 aaF= Talo ISV 1 -V S PRSP PPPP

Backus-Naur fOrm defiNitiON ..........c.uiioiiie e
Command and query structure........
Command message elements.........
SCPI commands and queries..........
IEEE 488.2 common commands

(@703 T =T Lo e 0 0T o 1S
Calibration and diagnNOStiC COMMANAS .......cooiuiiiiiiieeei e e e e e e e e e e e e s bbneeeeaaeeaanes
Display commands..........cccccoviiiiiiiieieeesiiiieeeeenn
Mass memory commands...............

Memory commands...........ceeeeveeens

Output commands.....
Source commands ...
Status commands .....
System commands...........ccccveeeennn.
Synchronization commands
TFACE COMMIBINAS ....oeieiiiiie ettt e et e ekt e e sttt e ekt e e st e e st et e e et e et e e sne e e e s snn e e e e sne e e s nnnneeennnneees
THIQOET COMIMEANTS ...ttt ettt e ekttt oottt e e b bt e sttt e e 1a b et e e ettt e e e sttt e e s ab bt e e ebb e e e e anbeeeennbneeas

AFG31000 Series Arbitrary Function Generator Programmer's Manual



Table of Contents

AFG CONIOI COMMANG ... ..ot e e e e e e et e e e e e e e e ea e e e e e e eee st e eeeeesessaanaaeeeeeessanns
Screen copy COmMMaNd .......ceveevuveeerriieeenieree e
License commands ...........ocevvveeeieeeeieeiiiieeeeeeeeeennnns
Sequence commands .......cccceeeeeiiiiiiiieree e,
Waveform list commands...........cccccceeeveieeeennnnnnn.
Sequence control group commands......................
InstaView commands............cccccevveeveiiiiiiiiieeee

Command dESCIIPLIONS  ...ciiiiiiiiie e

(@] 04 00 F=TaTo l'o [=1SY ol ] o) o 1 1RSSR
MBNUAT CONVENTIONS ...ttt ettt e ettt e et e s e ettt e et e st e e e be e et e e e e e s
ABORt (no query form) ........ccocvvveeeeeiiiiiiiienee e,
AFGControl:CSCopy (no query form) ...................
*CAL? (QUETY ONIY) .o
CALibration[:ALL]
*CLS (no query form)
D1 €] a oSy o b Y PP U PP PPPPPPON
DISPlay:BRIGhtness
DISPlay:SAVer:IMMediate (N0 QUETY FOIMMN) ... cciiiiiiieiiiiie ettt e et e et e e e snere e e eeneeeenees
DI o Fo N YA =T ¢ S I I = SO RR
DISPlay[:WINDOW]: TEXT[:DATA] ....cveevreerriinieennne
DISPlay[:WINDow]: TEXT:CLEar (no query form)
YESE i
*ESR? (query only)
HCOPy:SDUMp[:IMMediate] (no query form) .......
*IDN? (QUETY ONIY)..eeiieiiiieeiiiie e
INSTaview[1]|2]:MEASUrement:DELAY ..........ccceeceveeviieeeiiiieens
INSTaview[1]|2]:MEASUrement:MAXimum (query only)
INSTaview[1]|2]:MEASUrement:MINIimum (QUETY ONIY) ..ccoiuuiiieiiiiie et e e
IN S T AV W L 2] S T AT ettt ettt e e et e e e et e e a bt e e et e e e e e e e sb e e e anbne e e e s
LICense:HID? (query only)..............

LICense: INSTall (no query form)
LICENSE: UNINSTAII? ..ttt e e e e a bt e e e e s e e s e st e e e e ne e e nnee 40
LICense:LIST? (query only) ............

LICense:ERRor? (query only) .........

LICense: GMT? (query only)...........

LICense: IDN? (query only).............

LICense: COUNT? (query only)
LICENSE: ITEM? (QUETY ONIY) ..eetieiiiiieiiiet ettt ettt ettt e et e e e e s e e e et e e e et e e e
LICense: VALIdate? (QUETY ONIY) ....viiiiiiiieiiiee ettt e e anne e e
MEMory:STATe:DELete (no query form)
MEMOTY:STATEILOCK ...ttt e e e e e ettt e e e e e e e e e e e e e e e e e e e s e annnneeeeeens
MEMOIY:STATEIRECAIIIAUTO ...ttt ettt e e ettt e e e e s et e e e e e e e e e nnbbeeeeaens
MEMory:STATe:VALId? (query only)
MMEMOrY:CATAIOG? (QUETY ONIY) .ottt ettt e e et e e e e s et e e e e e e e e nnbbeeeeeeas
MMEMOIY:CDIRECIONY ..ot
MMEMory:DELete (no query form) .........ccccccuveene

MMEMory:LOAD:STATe (no query form)
MMEMory:LOAD:TRACe (no query form)
MMEMOry:LOCK[:STATE]...ceevrererererereereeceeennns

MMEMory:MDIRectory (no query form) ................

MMEMory:STORE:STATE (N0 QUETY FOMM) ..ottt ettt e e e e s et e e e e e e e e nnnneeeeaaeas
MMEMory:STORE:TRACE (NO QUETY TOMM) ..ciiiiiiiiiiei ettt et e e e e e e rnaeeeeeaeens
MMEMory:OPEN:SEQuence (no query form)
MMEMory:SAVE:SEQUENCE (NO QUETY FOIMM)..cciiiiiiiiitiie ettt e s

*OPT? (query only)
OUTPut[1|2]:IMPedance
OUTPULL|2]:POLATLY ettt ee ettt oottt e e e ettt e e e e s e s bbb et e e e e e e asaebe e e e e e e e e annbbeeeeeeeeaansbnseeaaaeeaannn
OUT PUL L 2] s STATE] -ttt ettt ettt s ettt e e e et e eab e s h bt e eab e e s st e nan e e e e et e e e

vi AFG31000 Series Arbitrary Function Generator Programmer's Manual



Table of Contents

OQUTPULTRIGEINMODE ... e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e as 62
L 2 T O TP OU PO URTOVPPUPRTRUR 63
*RCL (NO QUETY TOIM) .ttt e ekt e e st e e s bt e e e bt e e e e e e nnnnee s 64
RECALL:SETUP (NO QUETY TOMM) ..eiiiiiiiiiiiee ettt e e ettt e e e e e e et e e e e e e s et e e e e e e e e e nntvneaeaeas 64
b R S I (Lo X e [V =10 (0] £ 11) TSSO 65
ST\ (Lo o [ 1=T VAN (0] 11) TSSO 65
SAVE:SETUP (NO QUETY FOMM) ..ttt e et e e e e e e e e e e e e e s e s ab e e e e e e s e saabbeeeeaeeesensenees 66
SEQCONIIOIRIMODE ...ttt ettt e oo e oottt e e e e e e e e tte et e e e e e e e nnte et eeaeeeaansbeeeeeaeeeaasanneeaaaaeaann 67
SEQControl:RUN[:IMMediate] (N0 qUETY TOIM) ....couiiieiiiiie et 68
SEQControl:STOP[:IMMediate] (N0 QUETY fOIM) ......veviiiiiiiieiiie et 68
SEQControl:RESET[:IMMediate] (N0 qUETY FOIM) .....eviiiiiiieiiie ettt 69
Y @O0 ] 1 (o] BN AN =SSP PPPPRRPP 69
SEQCOoNtrol:RSTATE? (QUETY ONIY) ..eiiieiiiiiiieie ettt e e e e e e e st e e e e e s e st a e e e e e e s anaanees 70
SEQ CONIIOL SR AT E ...ttt e e e e ettt e e e e e e e —— et e e e e e e e —— et e e e e e e e ——— et aeaeeaaatb—aaeaaeeaaaaaaaees 70
SEQCONIIOLDELAY .......uiviiiiiie ettt e ettt e e e e e e et e e e e e e e et ba e e e e e e e e e b baeaeeeeeaaatbraaeaaeeeaaaareees 71
SEQCONIIOI:SOURCE[N]ISCALE.....ciiieieiite ettt et et e et et e e e e e as e e e et e e e s e e e e anrneeeaas 72
SEQCONIrOl:SOURCE[NIIOFFSEL ...ttt ettt et et e e et e e s e e e sarneeenas 73
5] =@ o] a1 1 o] bt I 11 =T PR UOPUPPERR 74
SEQUENCEELEM[N]:GOTO:IINDEX......ceiiiitiieeiiiite ittt ettt ettt e e st e e e e e s nnr e e e anbneeeaa 75
SEQUENCEELEMIN]:GOTO:STATE .ooiiiiitiie ettt ettt ettt e e sttt e e et e e e ante e e e sttt e e aante e e e anteeeesntreeeanteeeennnes 76
SEQUENCEELEMIN]:MARKEISTATE ...itiieeiiiie ettt ettt e e sttt e e st e e st e e e ant e e e anteeeesntreeeeneeeeennees 77
SEQUENCE:ELEMIN]:ITARGELINDEX ...uuviiieiiiiieiiieee ettt e ettt e et ee e ettt e e e sttt e e st eeante e e e snteeeesnneeeeaneeeeennnes 78
SEQUENCE:ELEMIN]:ITARGELTYPE ...ttt ettt sttt e e sttt e e et e e e st e e e enteeeennees 79
SEQUENCEELEMIN]:JUMPIEVENTL.......oiiiiiiiiiiit ettt ettt e e 80
SEQUENCEELEMIN]:JUMP:ISLOPE .....coiiiiitie ittt et e e 81
SEQUENCE:ELEM[N]:LOOPICOUNL. .....cciitiiiiiiiit ettt ettt et e et e e e et e e s e e e e aarneeeaas 82
SEQUENCE:ELEM[N]:LOOP:INFINITE ...ceiiiiiii ettt 83
SEQUENCE ELEMIN]: TV A STATE] .eeiiiiiiie et ettt ettt ettt et e e e sttt e e sttt e e ana e e e eneeeeesnneeeeaneeeeennnes 84
SEQUENCE:ELEMIN]TWAILEVENL......coiiiiiiii ittt ettt 85
SEQUENCEELEMIN]:TWAILSLOPE ....ciiitiieeeiii ettt sttt e ettt e e st e e ettt e e e snteee e sntreeeenteeeennnes 86
SEQuence:ELEMN]:WAVETOIMMM] ....oeiiiiiieiiiie ettt ettt e ettt e et e e s nt e e et e e e sneeeeeenneeeennees 87
SEQUENCEILENGEN ..ottt ettt e e e e ettt e e e e e e et tb et eeee e e e nnbaeeeeaeeesasbateeeaeeeaann 88
SEQUENCEINEW (NO QUETY FOIMM) ..ttt ettt ettt ek e e e st e e st e s e e e e anrneeeaas 88
[SOURCE[LI2]J:AMEDEPTR] ..ttt ettt ettt ekt b ettt b e et e ettt e be e et eeebeeebeas 89
[SOURCce[1]2]:AM:INTErNal:FREQUENCY.......uiiiiiiieee ittt ettt et e e 90
[SOURCE[L|2]:AM:INTEINALFUNCLION ....eeiiiiiiieiiieee ettt 91
[SOURCce[1]|2]]:AM:INTernal:FUNCHONEFILE .....ccoiiiiiiiee et 92

[SOURce[1|2]]:AM:SOURce
[SOURce[1]|2]]:AM:STATe

[SOURce[1]2]:]BURSLt:INFInite:REARM (NO qQUETY TOrM) .oooiiiiiiiiiiieeei e 94
[SOURCE[LIZI:IBURSLIDLE ...ttt e s e e e e 95
[SOURCE[LI2]I:BURSEIMODE ...ttt e e e et 96
[SOURCE[LI2]I:BURSEINCY CIES ...ttt ettt e et e s e e st 97
[SOURCE[LI2]1:BURSHESTATE] ..ottt ettt ettt e et e e e s e et e e 98
[SOURCE[L|2]]:BURSETDELAY .....eeetiieiieetit ettt ettt ettt ettt ettt ettt e nne e 99
[SOURCE[L|2]]:COMBINEIFEED ..ottt bbbttt ettt be e nnre e 100
[SOURCE[L|2]]:FMDEVIALION] ...ttt e ettt e ettt e e e e et e e e e e e e s bt e e e e e e e e e annnees 101
[SOURCEe[1|2]]:FM:INTErNal:FREQUENCY ......ueiiiieiiiiiiiete ettt e ittt e ettt e e e e et e e e e e e e neeneeas 102
[SOURCE[L|2]]:FM:INTErNal:FUNCHION. ...ttt e e e et e e e e e e st e e e e e e e eneenees 103
[SOURCce[1|2]]:FM:INTernal:FUNCHONEFILE ......cooieeiee et 104
[SOURCE[LIZ2]]:FM:SOURCE ...ttt ettt e e ettt e e e e e e ettt e e e e e e st bb et eaaeeesnnsbaeeeeaeeeannsenees 104
[SOURCEL 2] FMiSTATE ..ottt ettt ettt e ettt et n et et e et nas 105
[SOURCE[L|2]]:FREQUENCY:CENTEI ...ttt ettt e e e e ettt e e e e e e st e e e e e e e e e nnenees 106
[SOURCce[1]|2]]:FREQUENCY:CONCUIMENTESTATE]. .. uteieiiee ittt e ettt e e e e e et e e e e e e eeneeas 107
[SOURCe[1|2]]:FREQUENCY[:CW[:FIXEA] ....eeeieieeeeeiiieiet ettt ettt e e e e e 108
[SOURCE[L|2]]:FREQUENCY:MODE ..ottt ettt ettt e e e e ettt e e e e e e e snbba e e e e e e e e annneeas 109
[SOURCE[L|2]]:FREQUENCY:SPAN ....coiiiiiiitiiit ettt e ettt e e e e e et e e e e e e st b eeeaaeeessnsbaaeeeeeeesansneees 110
[SOURCE[L|2]]:FREQUENCY:STARL ...coiiiiiiiiiiiiie e ettt e ettt e e e e e ettt e e e e e e st b b et eaaeeessnsbaneeeeeeessnsneees 111
[SOURCE[L|2]]:FREQUENCY:STOP ...coiiieiiiiiiiiite e ettt e e e ettt e e e e s s sttt e e e e e e st b b e e eaaeeessnsbaaeeaeeeessnnsneees 112
[SOURCE[1]2]]:FSKEY[:FREQUENCY] ...ciitiiiiiiiite ettt e e e e nnbree e 113
[SOURCE[L|2]]:FSKeY:INTErNAlRATE ... .ottt e e e e et e e e e e e e nnenees 114
[SOURCE[L|2]]:FSKEY:SOURCE .....eeeeiieeiiiiiiiieee ettt e e e e ettt e e e e e et e e e e e e e e s annbaeeeeaeeeeannnees 115

AFG31000 Series Arbitrary Function Generator Programmer's Manual vii



Table of Contents

[IS1010] Tel=T R A | WS N VRS T I AL =TSP R 116
[SOURCE[LI2]J:FUNCHONEFILE ...ttt ettt e e e e e e 117
[SOURCe[1]2]]:FUNCHON:RAMP:ISYMMELIY ....ooiiiiiiiiiiiieeeiiet ettt e e 118
[SOURCE[LI2]]:FUNCHON[SHAPE]....ce ettt ettt et e st e s st e e bae e e s anteeeeans 119
[SOURCE[L|2]]:PHASE[IADJIUSE] ...ttt ittt ettt ettt ettt e ettt e e ettt e e s bt e e e asbe e e e snbee e e e nneeeeanteeeeans 120
[SOURCce[1]2]]: PHASE:CONCUIMTENIESTATE] .oiiiieeieiiiiiie ettt eieee et eite ettt e e nae e e s nnreeeens 121
[SOURCce[1]2]]:PHASE:INITIate (N0 QUETY FOIM) ...eiiiiiiiie ettt e e 121
[SOURCE[L|2]]:PMDEVIAION] ... iuteeeiiitee ettt ettt e e e e e s s e e s e e e annree e 122
[SOURCe[1]2]]:PM:INTErNal:IFREQUENCY........vitiiitiie ittt ettt e e s e e 123
[SOURCE[L|2]]:PM:INTEINAlFUNCLION ....oeeiiiiiieiiiiie ettt e e s e 124
[SOURCce[1]2]]:PM:INTernal:FUNCHONEFILE .........eiiiiie ettt 125
[SOURCE[LI2]]:PM:iSOURCE. ... .eiieiiiiie ettt et ettt e ettt e e st e e s bbe e e s asbeee s snbeeeesbbeeesanbeeeens 125
[SOUR CE L 2] P ST AT €. ettt ettt b etttk e bt e bt e bttt e bt e naneennre e 126
[SOURCE[L|2]]:PULSEIDCY CIE ... uieeieiiiieee ettt ettt ettt ettt e ettt e e s st e e s enbae e e s bbeeaeanteeeeans 127
[SOURCE[LI2]]:PULSEIDELAY ....ceetiteieiiitiee ettt ettt e et e sttt e e sttt e e e anbe e e s snnee e e s nnbeeesanteeeeaas 128
[SOURCE[L[2]J:PULSEIHOLD. ...ttt bbbttt b et nbe e bttt e et e e saneennne e 129
[SOURCE[L[2]]:PULSEIPERIOU. ... ..ceiueieiitieitee ettt ettt ettt be et e et esineenane e 130
[SOURCce[1]2]]:PULSE: TRANSItION[:LEADING]. . .ciuteeeiiiiie ettt e e 131
[SOURCce[1]2]]:PULSE:TRANSItION: TRAING ...evteiiiiieiiiiee ettt 132
[SOURCE[LI2]]:PULSEWWIDTR ...ttt ettt ettt nbn e nine i 133
[SOURCce[1]2]]:PWM:INTEMAl:FREQUENCY .....ceiiiuiiieiiiiie ettt e eeiieeeesiteee e sttt e e e sneeeeesnteeeesneeeeanneeesanneeeens 134
[SOURCE[1]2]]:PWM:INTEMN@LFUNCHION ...ceiiiiieiitiie ettt siee e st ee e e s e e s naeeeeaneeeeens 135
[SOURCce[1]2]]:PWM:INTErNal:FUNCHONEFILE ......ccoiiiiieiiiii ettt naee e nneeee e 136
[SOURCE[LIZ2]I:PWMISOURCE ..ottt ettt ettt ettt e sttt e e st e e e e e anbre e e 136
[SOURCE[ LI 2] PWWMI ST AT .ttt ettt et et e e et e e b e e e e e s bt e s s bn e e e s bbeeeaanreeena 137
[SOURCE[LIZ]IIRMODE? ...ttt ettt ettt e et e e b e e e e st e e st e e e s bbe e e e anreeeea 137
[SOURCe[1]2]1:PWM[DEVIAtON]DCY CIE.....iiiieiieee ettt ettt 138
[SOURCE:ROSCIHIAIOrSOURCE ......eeiiiiiiiie ettt et et st e et e e e sttt e e e s e e e asteeeesneeeeesaeeeeanteeeeans 139
[SOURCE[LI2]]:SWEEP:HTIME ..ottt e et e e e ettt e e e ente e e e ente e e e snneeeesnneeeeanteeeeans 140
[SOURCE[L[2]]:SWEEPIMODE ......ooiiiiiiitie ettt ettt ettt sbe ettt ettt e naneennne e 141
[SOURCE[LI2]]:SWEEP:RTIME ....oeiiiieeiiiiee ettt et e ettt e e e ettt e e e st e e e ssbreeeenneeeeenneeeeanteeeean 142
[SOURCE[L|2]]:SWEEP:SPACING ....eeeeeiiitite ettt ettt ettt ate et e e s st e e s st e e e s nre e e e anbreeeaas 143
[SOURCE[LIZ2]I:SWEEP:TIME ...ttt ettt ettt et et e s st e e s s e e e et e e 144
[SOURCe[1]2]]:VOLTage:CONCUITENTISTATE] .....eeiiiiiiie ettt e e 145
[SOURCce[1]2]]:VOLTage[:LEVel[:IMMediate]:HIGH...........ccoiiiiiiiiiie e 146
[SOURCce[1]2]]:VOLTage[:LEVel[[:IMMEIAtE]:LOW .......ccoiiiiieiiiiie ittt 147
[SOURce[1]2]]:VOLTage[:LEVel][:IMMediate]:OFFSel ........ccuuiiiiiieeeeiieeee et 148
[SOURce[1]2]]:VOLTage[:LEVel][:IMMediate] :AMPLITUAE] ........coueeiiiiiiiiiiee e 149
[SOURCE[L|2]]:VOLTAGE:LIMIEHIGH ... 150
[SOURCE[L|2]]:VOLTAGELIMIELOW ...ttt ettt e e e e e et e e e e e e e neenees 151
[SOURCE[LI2]]:VOLTAGEIUNIT ..ottt ettt ettt e s st e e s b e e e anbre e e 152
SOURce<3|4>:POWer[:LEVel][:IMMediate][: AMPLIUAE]........uviiiiiiee et 153
BT ] PO PP 154
STATus:OPERation:CONDItION? (QUETY ONIY) ...eeiiiiiieiiiiieeaiiee ettt 155
STATUS:OPERAIONIENABIE.......cooiiiiiiiiie e 155
STATuUS:OPERatiON[:EVENL]? (QUEIY ONIY) ...eiiiiiiiiiiiiei ettt e e e e enne s 156
STATUS:PRESEt (NO QUETY TOMM) ...ttt e e e e e e e et e e e e e e e snnnees 156
STATus:QUEStionable:CONDItioN? (QUENY ONIY)......uiiiiiiieiiiiiiiee et 157
STATUS:QUESHIONADIEIENABIE ...ttt e e e e e e e et e e e e e e e ssnbneeeaeeeeane 157
STATus:QUEStonable[:EVENL]? (QUETY ONIY) ...ooiiiiieiiiiii ettt 158
FSTB? (QUETY ONIY) .ottt ettt e a e e ettt ookt e e s bt e e ekt e e e b e e e nsb e e e e e e e e nnes 158
SY ST M BEE P I ST AT ..ttt ettt e e et ettt e e e e et e e e e e e e e e e e e et e e e e e e e e 159
SYSTEM:ERROIT:NEXT]? (QUETY ONIY) ettt ettt e e e et e e e e e e s esbe e e e e e e e e aanes 159
SYSTem:BEEPer[:IMMediate] (N0 QUETY FOIM) .....coiiiiiiiiiiie et 160
SY ST MK CLICK ST AT ] - .tttteeie e ettt ettt e e ettt e e e e e e bbbttt e e e e e s nebaee e e e e e e s aabbbaeeeeeeeaasbnnneaaeaesannn 160
SY STEMIKLOCK I STATE] ..ttt ettt ettt h btttk bbbt eab e s b bt e e bt e s bb e e nbn e e nbneenbneenbneennre e 161
SYSTEMIMACADDIESS?......eeeeeiie ettt e oottt e et ettt e e e e e b e et e e e e e e st r e e e e e e e e sasnnneeeeeeenaann 162
SYSTem:PASSword:CDISable (N0 QUENY FOMM) ....o.uiiiiiiiiieeiiee e 163
SYSTem:PASSword[:CENable] (N0 qUETY fOrM).......oiiiiiiiiiiiii e 164
SYSTem:PASSword[:CENabIe]:STATE? (QUETY ONIY) c...viiiiiiiiieiieee ettt 165
SYSTem:PASSWOrd:NEW (N0 QUETY TOIM) .....ueiiiiiieiiiiieii ettt et e e e e e e e e e e e 166
SYSTEMIRESTAI ... e e et e e e e e e e e e e e 166

viii AFG31000 Series Arbitrary Function Generator Programmer's Manual



Table of Contents

SYSTem:SECurity:IMMediate (N0 QUETY TOIM)......ooiiiiiiiiiei et e e e e 167
SYSTEMIULANGUAGE ......ceeieeieeee ettt e et e e e e e e e e e e e s e e e e e e e e s aasnnn e e e e e e e sasnnneeeeeeenannns 167
SYSTEMIVERSION? (QUETY ONIY) 1ottt ettt ettt et e et e e e e s nneees 168

TRACE DATALDATA] -ttt ettt b et bbbt et e e e et e be e s bt e et e et e e ne e ne s 168

*TRG (NO QUETY FOMM) ittt e et e e e e e e et e e e e e e s e bbbt e e e e e e s easaabaeeeeeeseaasraeaeaaeas 169
TRIGQEI:SEQUENCEL:SLOPE......coi it e e e e e e e e e e e s e e e e e e e e s e e entreeeeeeas 169
TRIGQEI:SEQUENCEL:SOURCE .....ccciiiiiiiiite et e e e e e e e e e e e e s e et e e e e e e s e s satreaaaaeas 170

TRIGQEI: SEQUENCE] TIMET ....eie ittt ettt ekt e as e e e st e e s s e e e ann e e e ennreeennnes 170
TRIGger[:SEQuence][:IMMediate] (N0 qUETY fOIM) .......iiiiiiieiiiiee e 171

FTST? (QUETY ONIY) -ttt ettt ettt e et e et e e et e e e b e e e e st e e et e e e s e e e e nnn e e e e annn e e e e e 171

WAL (NO QUETY FOIM) .ttt ettt ettt e ekt e e st e e et e e et e e e nsn e e e e e e e e e e 172
WLISENAME? (QUETY ONIY) .ttt ettt e e e e e e e e et e e e e e e s e bt e e e e e e s e asaasaeeeeeeseaaatreaeaaeas 172
WLISESIZE? (QUETY ONIY) ..ttt e e et e e e e e e e e e e e e e et a e e e e e e s e asbabaeeeaeeseaanrreeeaeeas 173
WLISt:WAVeform:DELete (N0 QUETY fOMM) ....coiiiiiiiiiie et e e e e e e e e e 174
WLISt:WAVeform:IMPOrt (N0 QUETY fOIM) ...ccciiiiiiiiii e e e e e e eee e 175
WLIStEWAVEform:LENGEh? (QUETY ONIY) ..eeieeeiiiiie ettt 176

Y = LT RS 3R= U oAV o PPN 177
STATUS BN BVENTS ....eiiiiiiii ettt et e e et e e e et e e et e e e e e e e st e e e annee e e e nnes 177
STALUS FEPOITING SLIUCTUIE ....eeeiiiiieeitiee ettt e ettt e e ettt e e ettt e e e ss b e e e ettt e e e asaeeeeanteeeesnneeeesnaeeeeanteeeenns 177

ST 115 ] £ PSP 178

QUEUES .. 184

MESSAGES ANG COUES ... .eeiiiiiiie ettt ettt e et e e e ekt e et e e st bt e e ek et e e st e e nnbe e e e abne e e s nnes 185
Programming @XamMPIES ... 193
Programming ©XAMPIES .........ueuiuieeieieiiieieeieeeeaeaeeeeeeeeeeeeeaereaeaeeeaeeeae ettt tererernrnrarernrnrnrnrnrnrnrnnns 193

= 1101 0 = 194
= 111 0 = 195
DEfaUIt SELHINGS ..uuuiiiiiieiieeeie e e e e e e e e e e e e e e e e e e e e e e r e 196

AFG31000 Series Arbitrary Function Generator Programmer's Manual



Important safety information

Important safety information

This manual contains information and warnings that must be followed by the user for safe operation and
to keep the product in a safe condition.

To safely perform service on this product, additional information is provided at the end of this section.
See Service safety summary (on page xiii).

General safety summary

Use the product only as specified. Review the following safety precautions to avoid injury and prevent
damage to this product or any products connected to it. Carefully read all instructions. Retain these
instructions for future reference.

Comply with local and national safety codes.

For correct and safe operation of the product, it is essential that you follow generally accepted safety
procedures in addition to the safety precautions specified in this manual.

The product is designed to be used by trained personnel only.

Only qualified personnel who are aware of the hazards involved should remove the cover for repair,
maintenance, or adjustment.

Before use, always check the product with a known source to be sure it is operating correctly.

This product is not intended for detection of hazardous voltages.

Use personal protective equipment to prevent shock and arc blast injury where hazardous live
conductors are exposed.

While using this product, you may need to access other parts of a larger system. Read the safety
sections of the other component manuals for warnings and cautions related to operating the system.

When incorporating this equipment into a system, the safety of that system is the responsibility of the
assembler of the system.

To avoid fire or personal injury

Use proper power cord.  Use only the power cord specified for this product and certified for the
country of use.

Do not use the provided power cord for other products.

Use proper voltage setting.  Before applying power, make sure that the line selector is in the proper
position for the source being used or make sure the line voltage is corrected based on the published
specifications.

Ground the product.  This product is grounded through the grounding conductor of the power cord. To
avoid electric shock, the grounding conductor must be connected to earth ground. Before making
connections to the input or output terminals of the product, make sure that the product is properly
grounded.
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Do not disable the power cord grounding connection.

Power disconnect. The power cord disconnects the product from the power source. See instructions
for the location. Do not position the equipment so that it is difficult to operate the power cord; it must
remain accessible to the user at all times to allow for quick disconnection if needed.

Connect and disconnect properly. Do not connect or disconnect instruments while they are
connected to a voltage source.

Use only connectors and adapters supplied with the product, or indicated by Tektronix to be suitable for
the product.

Observe all terminal ratings.  To avoid fire or shock hazard, observe all ratings and markings on the
product. Consult the product manual for further ratings information before making connections to the
product. Do not exceed the Measurement Category (CAT) rating and voltage or current rating of the
lowest rated individual component.

Do not apply a potential to any terminal, including the common terminal, that exceeds the maximum
rating of that terminal.
Do not float the common terminal above the rated voltage for that terminal.

Do not operate without covers. Do not operate this product with covers or panels removed, or with
the case open. Hazardous voltage exposure is possible.

Avoid exposed circuitry. Do not touch exposed connections and components when power is
present.

Do not operate with suspected failures. If you suspect that there is damage to this product, have it
inspected by qualified service personnel.

Disable the product if it is damaged. Do not use the product if it is damaged or operates incorrectly. If in
doubt about safety of the product, turn it off and disconnect the power cord. Clearly mark the product to
prevent its further operation.

Examine the exterior of the product before you use it. Look for cracks or missing pieces.

Use only specified replacement parts.

Wear eye protection. Wear eye protection if exposure to high-intensity rays or laser radiation exists.

Do not operate in wet/damp conditions. Be aware that condensation may occur if a unit is moved
from a cold to a warm environment.

Do not operate in an explosive atmosphere.
Provide proper ventilation.  Refer to the installation instructions in the manual for details on installing
the product so it has proper ventilation.

Slots and openings are provided for ventilation and should never be covered or otherwise obstructed.
Do not push objects into any of the openings.

Provide a safe working environment. Always place the product in a location convenient for viewing
the display and indicators.
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Avoid improper or prolonged use of keyboards, pointers, and button pads. Improper or prolonged
keyboard or pointer use may result in serious injury.

Be sure your work area meets applicable ergonomic standards. Consult with an ergonomics
professional to avoid stress injuries.

Use care when lifting and carrying the product. This product is provided with handles for lifting and
carrying.

Use only the Tektronix rack-mount hardware specified for this product.

Keep product surfaces clean and dry. = Remove the input signals before you clean the product.

Inspect the instrument as often as operating conditions require. To clean the exterior surface, perform
the following steps:

1. Remove loose dust on the outside of the instrument with a lint-free cloth. Use care to avoid
scratching the clear glass display filter.

2. Use a soft cloth dampened with water to clean the instrument. Use an aqueous solution of 75%
isopropy! alcohol for more efficient cleaning.

CAUTION. Avoid getting moisture inside the unit during external cleaning. Use only enough cleaning solution to
dampen the cloth or swab. To avoid damage to the instrument, do not expose it to sprays, liquids, or solvents, and
do not use any abrasive or chemical cleaning agents.

Terms in this manual

These terms may appear in this manual:

c WARNING. Warning statements identify conditions or practices that could result in injury or loss of life.
CAUTION. Caution statements identify conditions or practices that could result in damage to this product or
A other property.

Service safety summary

This section contains additional information required to safely perform service on the product. Only
qualified personnel should perform service procedures. Read this Service safety summary and the
General safety summary before performing any service procedures.

To avoid electric shock. Do not touch exposed connections.

Do not service alone. Do not perform internal service or adjustments of this product unless another
person capable of rendering first aid and resuscitation is present.
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Disconnect power. To avoid electric shock, switch off the product power and disconnect the power
cord from the mains power before removing any covers or panels, or opening the case for servicing.

Use care when servicing with power on. Dangerous voltages or currents may exist in this product.
Disconnect power, remove battery (if applicable), and disconnect test leads before removing protective
panels, soldering, or replacing components.

Verify safety after repair.  Always recheck ground continuity and mains dielectric strength after
performing a repair.

Symbols and terms on the product

These terms may appear on the product:

A DANGER indicates an injury hazard immediately accessible as you read the marking.
A WARNING indicates an injury hazard not immediately accessible as you read the marking.
A CAUTION indicates a hazard to property including the product.

When this symbol is marked on the product, be sure to consult the manual to

A find out the nature of the potential hazards and any actions which have to be
taken to avoid them. (This symbol may also be used to refer the user to
ratings in the manual.)

The following symbol(s) may appear on the product:

A+ + @ O | /N

CAUTION Earth Terminal . Protective Ground  Mains Disconnected ~ Mains Connected WARNING
Refer to Manual Chassis Ground {Earth) Terminal OFF (Power) ON (Power) I High Voltage

Off On
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Getting started

Thank you for choosing a Tektronix product. The AFG31000 Series Arbitrary Function Generator (AFG)
instruments are high-performance instruments with built-in waveform generation applications, real-time
waveform monitoring called InstaView™, and an improved user interface for higher test efficiency.

Extended warranty

Additional years of warranty coverage are available on many products. These valuable contracts
protect you from unbudgeted service expenses and provide additional years of protection at a fraction
of the price of a repair. Extended warranties are available on new and existing products. Contact your
local Tektronix office, sales partner, or distributor for details (refer to Contact information (on page 2) for
details).

General model information

This manual provides operation information for the following products. Unless otherwise noted,
"AFG31000 Series" refers to the models in the following table.

Table 1: AFG31000 models
Model Bandwidth Sample rate | Channel Waveform Optional
memory size

AFG31021 |25 MHz 250 MS/s 1 16 MS/CH 128 MS/CH
AFG31022 |25 MHz 250 MS/s 2 16 MS/CH 128 MS/CH
AFG31051 |50 MHz 1 GS/s 1 16 MS/CH 128 MS/CH
AFG31052 |50 MHz 1 GS/s 2 16 MS/CH 128 MS/CH
AFG31101 | 100 MHz 1 GS/s 1 16 MS/CH 128 MS/CH
AFG31102 | 100 MHz 1 GS/s 2 16 MS/CH 128 MS/CH
AFG31151 | 150 MHz 2 GSIs 1 16 MS/CH 128 MS/CH
AFG31152 | 150 MHz 2 GS/s 2 16 MS/CH 128 MS/CH
AFG31251 | 250 MHz 2 GS/s 1 16 MS/CH 128 MS/CH
AFG31252 | 250 MHz 2 GSIs 2 16 MS/CH 128 MS/CH

Each AFG31000 Series provides a:

A 25 MHz to 250 MHz function signal generator

A 20 MHz to 160 MHz pulse generator
The AFG31000 Series also provides 14-bit vertical resolution.
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Manual overview

This manual consists of the following sections:

A

A
A
A

Syntax and Commands: defines the command syntax and processing conventions, and
describes command notation.

Status and Events: explains the status information and event messages reported by the
instrument.

Programming examples: contains remote interface application programs to help you develop
programs for your application.

Supported SCPI commands: contains a list of commands and SCPI information.

Contact information

If you have any questions after you review the information in this documentation, please contact your
local Tektronix office, sales partner, or distributor. You can also call the corporate headquarters of
Tektronix in North America at 1-800-833-9200. Visit tek.com to find contacts in your area.

Using the GPIB port

The arbitrary function generator has Talk and Listen functions through which it can communicate with
other devices, as well as the external controller, using a GPIB cable.

AFG31000 Series GPIB connection

Figure 1: AFG31000 GPIB connection
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GPIB requirements

Observe the following rules when you use your arbitrary function generator with a GPIB cable:

A Assign a unique device address to each device that uses the GPIB cable (this is also known as
the bus). No two devices can share the same device address.

> > > D

Do not use parallel or loop configurations.

GPIB device

GPIB device

GPIB device

Do not connect more than 15 devices to any one bus.
Connect one device for every 2 meters (6 feet) of cable used.
Do not use more than 20 meters (65 feet) of cable to connect devices to a bus.

Turn on at least two-thirds, or 67%, of the devices on the network while using the network.
Connect the devices on the network in a star or linear configuration, as shown in the next figure.

GPIB device

GPIB device

GPIB device

GPIB device

Figure 2: Typical GPIB network configuration
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Setting the GPIB address

When you use the GPIB port to communicate with an external controller, follow these steps to set the
address of the arbitrary function generator.

To set the GPIB address:

1. Select Utility .

2. Select I/O Interface .

3. Select the GPIB Address text box .

4. Input the correct address and select Enter on the touchscreen keyboard.

NOTE. The GPIB address cannot be initialized by an *RST command.

Utility
System

Diagnostics/ Calibration

I/O Interface

GPIB

Configuration jTaIklu;ten Off Bus J GPIB Address | 11

DHCP - Off On J Default Gateway 0.0.0.0

Subnet Mask  0.0.0.0 IP Address | 0.0.0.0

USB ID: USB0::0x0699::0x035F::MUZKSHG::INSTR

ity Men

Figure 3: Set the GPIB address

Using Virtual Instrument Software Architecture

TekVISA is Tektronix implementation of VISA (virtual instrument software architecture), an
industry-standard communication protocol. VISA provides a common standard for software developers
so that software from multiple vendors, such as instrument drivers, can run on the same platform.
TekVISA is industry-compliant software, available with selected Tektronix instruments. You can use
this software to write (or draw) interoperable instrument drivers in a variety of application development
environments (ADES). It implements a subset of Version 2.2 of the VISA specification for controlling
GPIB and serial (RS-232) instrument interfaces locally or remotely via an Ethernet LAN connection.
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Installation

Use an internet browser to access the Tektronix Web site (www.tektronix.com/downloads) and
download the current TekVISA to your PC. Unzip the downloaded file in a temporary directory of your

choice and run Setup.exe.

NOTE. The details about TekVISA concepts and operations are explained in the TekVISA Programmer
Manual that can also be found on the Tektronix website. This manual describes TekVISA, the Tektronix
implementation of the VISA Application Programming Interface (API). TekVISA provides the
interface-independent functionality needed to control and access the embedded software of Tektronix test
and measurement equipment in following ways: Using virtual GPIB software running locally on
Windows-based instruments using physical GPIB controller hardware using asynchronous serial controller

hardware.
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Syntax and commands

This section provides the following information:

A Command Syntax (on page 7) defines the command syntax and processing conventions.

A Ccommand Groups (on page 16) describes command groups which lists the commands by
function.

A Command Descriptions (on page 27) describes the notation of each of the commands in
alphabetical order.

Command syntax

You can control the operations and functions of the AFG through the GPIB interface using commands
and queries. The related topics listed below describe the syntax of these commands and queries. The
topics also describe the conventions that the instrument uses to process them. See Command groups
(on page 16) for a list of the commands by command group.

Backus -Naur form definition

This manual may describe commands and queries using the Backus-Naur Form (BNF) notation. The
next table defines the standard BNF symbols.

Table 2: Table: BNF symbols and meanings

Symbol Meaning

<> Defined element

= Is defined as

I Exclusive OR

{} Group; one element is required

[] Optional; can be omitted

e Previous elements may be repeated
) Comment
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Command and query structure

Commands consist of set commands and query commands. Commands change instrument settings or
perform a specific action. Queries cause the instrument to return data and information about its status.

Most commands have both a set form and a query form. If the set form parameter has a minimum and
maximum, it will also support a query.

The query form of the command is the same as the set form except that it ends with a question mark.
For example, the set command DISPlay:BRIGhtness has a query form DISPlay:BRIGh tness? .
Not all commands have both a set and a query form; some commands are set only and some are query
only.

A few commands do both a set and query action. For example, the *CAL? command runs a
self-calibration program on the instrument, then returns the result of the calibration. A command
message is a command or query name, followed by any information the instrument needs to execute
the command or query. Command messages consist of five element types.

A command message is a command or query name, followed by any information the instrument needs
to execute the command or query. Command messages consist of five element types.

Table 3: Commands, queries, and query response definitions

Commands: | Commands cause the instrument to perform a specific function or change one of its
settings. Commands have the following structure:

[:I<Header>[<Space><Argument>[<Comma><Argument>]...]

Queries: Queries cause the AFG to return information about its status or settings. Queries
have the following structure:

[:]<Header>?

[:I<Header>?[<Space><Argument>[<Comma><Argument>]...]

You can specify a query command at any level within the command tree unless
otherwise noted. These branch queries return information about all the mnemonics
below the specified branch or level.

Query When a query is sent to the AFG, only the values are returned. When the returned
Responses: | Vvalue is a mnemonic, it is noted in abbreviated format.
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Command message elements

Symbol Meaning

<Header> The basic command name. If the header ends with a question mark, the
command is a query. The header may begin with a colon (:); if the command is
concatenated with other commands the beginning colon is required. The
beginning colon can never be used with command headers beginning with a
star (*).

<Mnemonic> A header subfunction. Some command headers have only one mnemonic.
If a command header has multiple mnemonics, they are always separated from
each other by a colon (:).

<Argument> A quantity, quality, restriction, or limit associated with the header. Not all
commands have an argument, while other commands have multiple arguments.
Arguments are separated from the header by a <Comma>.

<Comma> A single comma between arguments of multiple-argument commands. It may
optionally have white space characters before and after the comma.
<Space> A white space character between command header and argument. It may

optionally consist of multiple white space characters.

The following figure shows the five command message elements.
Header Comma

MEMory:STATe:LOCK 1, ON

AN

Mnemonics Space Arguments

Figure 4. Command message elements

Command entry
Follow these general rules when entering commands:

Enter commands in upper or lower case.

> >

You can precede any command with white space characters. White space characters include

any combination of the ASCII control characters 00 through 09 and OB through 20 hexadecimal

(0 through 9 and 11 through 32 decimal).

j>\

characters and line feeds.

AFG31000 Series Arbitrary Function Generator Programmer's Manual

The instrument ignores commands that consists of just a combination of white space



Syntax and commands

SCPI commands an d queries

The AFG uses a command language based on the SCPI standard. The SCPI (Standard Commands for
Programmable Instruments) standard was created by a consortium to provide guidelines for remote
programming of instruments. These guidelines provide a consistent programming environment for
instrument control and data transfer. This environment uses defined programming messages,
instrument responses and data formats that operate across all SCPI instruments, regardless of
manufacturer.

The SCPI language is based on a hierarchical or tree structure as shown in the next figure that
represents a subsystem. The top level of the tree is the root node; it is followed by one or more
lower-level nodes.

Example of SCPI subsystem hierarchy tree

Figure 5: SCPI command structure

TRIGger <«— Root nodes

SEQuence «— Lower-level nodes

| | i

SLOPe SOURce TIMer

You can create commands and queries from these subsystem hierarchy trees. Commands specify
actions for the instrument to perform. Queries return measurement data and information about
parameter settings.

Creating comma nds

SCPI commands are created by stringing together the nodes of a subsystem hierarchy and separating
each node by a colon.

In the previous figure, TRIGger is the root node and EVENt, GATed INPut , and SOURce are
lower-level nodes. To create a SCPI command, start with the root node TRIGger and move down the
tree structure adding nodes until you reach the end of a branch. Most commands and some queries
have parameters; you must include a value for these parameters. If you specify a parameter value that
is out of range, the parameter will be set to a default value. The command descriptions, list the valid
values for all parameters.

For example, TRIGger:EVENt:SOURce EXTernal is a valid SCPI command created from the
hierarchy tree (see previous figure).

Creating queries

To create a query, start at the root node of a tree structure, move down to the end of a branch, and add
a question mark, TRIGger:EVENt:SOURce? is an example of a valid SCPI query using the hierarchy
tree in the next figure.

10 AFG31000 Series Arbitrary Function Generator Programmer's Manual



Syntax and commands

Query responses

The query causes the AFG to return information about its status or settings. When a query is sent to the
AFG, only the values are returned. When the returned value is a mnemonic, it is noted in abbreviated
format, as shown in the next table.

Table 4: Query response examples
Symbol Meaning
SOURce:PULSe:DCYcle? 50.0
OUTPut:POLarity? NORM

Parameter types

Every parameter in the command and query descriptions is of a specified type. Parameters are
indicated by angle brackets, such as <file_name>. There are several different types of parameters. The
parameter type is listed after the parameter and is enclosed in parentheses, for example, (boolean).
Some parameter types are defined specifically for the arbitrary or function generator command set and
some are defined by SCPI.

Parameter types used in syntax descriptions

Parameter type Description Example

#512234xxxxx . . . where 5 indicates that the
following 5 digits (12234) specify the length
of the data in bytes; xxxxx ... indicates the

arbitrary block* A specified length of arbitrary data

data or
HOXXXXX...<LF><&EOI>

boolean Boolean numbers or values ON or [ 0O
OFF or 0

discrete a LIST OF SPECIFIC VALUES min, max

binary Binary numbers #B0110

octal Octal numbers #Q57, #Q3

hexadecimal** Hexadecimal numbers #HAA, #H1

(0-9,A,B,C,D,E,F)
NR1** numeric Integers 0,1,15,-1

NR2*** numeric Decimal numbers 1.2, 3.141516, -6.5

NR3** numeric

Floating point numbers

3.1415E-9, -16.1E5

NRf** numeric

Flexible decimal number that may
be type NR1, NR2 or NR3

See NR1, NR2, and NR3 examples

string****

Alphanumeric characters (must

"Testing 1, 2, 3"

be within quotation marks)

* Defined in ANSI/IEEE 488.2 as "Definite Length Arbitrary Block Response Data."
** An ANSI/IEEE 488.2-1992-defined parameter type.

" Some commands and queries will accept an octal or hexadecimal value even though the parameter type is
defined as NR1.

™ Defined in ANSI/IEEE 488.2 as "String Response Data."

Special characters

The Line Feed (LF) character (ASCII 10), and all characters in the range of ASCII 127-255 are defined
as special characters. These characters are used in arbitrary block arguments only; using these
characters in other parts of any command yields unpredictable results.
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Abbreviating commands, queries, and parameters

You can abbreviate most SCPI commands, queries, and parameters to an accepted short form. This
manual shows these short forms as a combination of upper and lower case letters. The upper case
letters indicate the accepted short form of a command. As shown in the next figure, you can create a
short form by using only the upper case letters. The accepted short form and the long form are
equivalent and request the same action of the instrument.

Long form of a
command SOURce1:FREQuency 100

Lo

Minimum information needed
for accepted short form

Accepted short form l
of a command SOUR1:FREQ 100

Figure 6: Example of abbreviating a command

NOTE. The numeric suffix of a command or query may be included in either the long form or short form; the
AFG will default to "1" if no suffix is used.

Chaining commands and queries

You can chain several commands or queries together into a single message. To create a chained
message, first create a command or query, add a semicolon (;), and then add more commands or
queries and semicolons until the message is complete. If the command following a semicolon is a root
node, precede it with a colon (). The next figure illustrates a chained message consisting of several
commands and queries. The single chained message should end in a command or query, not a
semicolon. Responses to any queries in your message are separated by semicolons.

:SOUR:FREQ;FIX 100;:OUTP:STAT ON;:SOUR:VOLT:AMPL?;:TRIG:SEQ:TIM?

| | |

First command Second command First query Second query

The response from this chained message might be: 1.000E0;1.00E-3

Response from first qu\ery——IJ |: Response from second query

Figure 7: Chaining commands and queries
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If a command or query has the same root and lower-level nodes as the previous command or query,
you can omit these nodes. In the next figure, the second command has the same root node
(TRIGger:SEQuence ) as the first command, so these nodes can be omitted.

:TRIG:SEQ:TIM 2.5;:TRIG:SEQ:SLOP POS;:TRIG:SEQ:SOUR EXT

Identical root and lower level nodes

:TRIG:SEQ:TIM 2.5;SLOP POS;SOUR EXT

First command Additional commands
(omitted the root nodes)

Figure 8: Example of omitting root and lowe r-level nodes in a chained message
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Unit and SI prefix

If the decimal numeric argument refers to amplitude, frequency, or time, you can express it using the
International System of Units (SI) instead of using the scaled explicit point input value format <NR3> (Sl
units are units that conform to the Systeme International d'Unites standard). For example, you can use
the input format 200 mV or 1.0 MHz instead of 200.0E-3 or 1.0E+6, respectively, to specify voltage or
frequency.

Table 5: Available units

Symbol Meaning

dB decibel (relative amplitude)
dBm decibel (absolute amplitude)
DEG degree (phase)

Hz hertz (frequency)

PCT percent (%)

S second (time)

Y, volt

Table 6:  Available SI prefixes

Sl prefix Corresponding power
Z 10-21
A 1018
= 1015
P 10-12
N 10°
U 106
M 10
K 10+3
MA!L 10*6
G 10*°
T 10+12
PE 10*15
EX 10+18

When the unit is "Hz", "M" may be used instead of "MA" so that the frequency can be represented by
"MHz".

You can omit a unit in a command, but you must include the unit when using the SI prefix. For example,
frequency of 15 MHz can be described as follows:

A 15.0E6, 1.5E7 Hz, 15000000, 15000000 Hz, 15MHz, etc. ("15 M" is not allowed.)

You can use either lower or upper case units and prefixes. The next examples have the same result,
respectively.

A 170 mHz, 170 mHz, 170 MHz, etc.
A 250 mv, 250 mV, 250 MV, etc.
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General rules for using SCPI commands
Here are three general rules for using SCPI commands, queries, and parameters:

You can use si nglgeotafiob marks foroquoted strings, b yo§ dannét yse both types
of quotation marks for the same string.

A correct - "This string uses quotation marks correctly."
A correct-6 This string also uses gquotation marks corr
A incorrect - "This string does not use quotation marks correctly.'

You can use upper case, lower case, or a mixture of both cases for all commands, queries, and
parameters.

:SOURCE:FREQUENCY 10MHZ
is the same as

:source:frequency 100mhz
and

SOURCE:frequency 10MHZ

NOTE. Literal strings (quoted) are case sensitive, for example, file names.

No embedded spaces are allowed between or within nodes.

A correct :OUTPUT:FILTER:LPASS:FREQUENCY 200MHZ
A incorrect :OUTPUT: FILTER: LPASS:FREQUENCY 200MHZ

I[EEE 488.2 common commands

ANSI/IEEE Standard 488.2 defines the codes, formats, protocols, and usage of common commands
and queries used on the interface between the controller and the instruments. The AFG complies with
this standard.

Command and query structure

The syntax for IEEE 488.2 common commands (on page 15) is an asterisk (*) followed by a command
and, optionally, a space and parameter value. The syntax for an IEEE 488.2 common query is an
asterisk (*) followed by a query and a question mark. All of the common commands and queries are
listed in the Command groups (on page 16) and Command descriptions (on page 27). The following are
examples of common commands:

A *ESE 16

A *CLS
The following are examples of common queries:

A *ESR?
A *IDN?
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Command groups

This section lists the commands organized by functional group. The Command Descriptions section
lists all commands alphabetically.

Calibration and diagnostic commands

Calibration and Diagnostic commands let you initiate the instrument self-calibration routines and
examine the results of diagnostic tests. The following table describes the calibration and diagnostic

commands.

Header Description

*CAL? (onpage 29) Perform self-calibration and return result status
CALibration[:ALL] (onpage 30) Perform self-calibration

DIAGnostic[:ALL] (onpage 31) Perform self-test

*TST? (onpage 171) Perform self-test and return result status

Display commands

Display commands let you change the graticule style, displayed brightness, and other display
attributes. The next table lists and describes Display commands.

Header Description

Display:BRIGhtness (onpage 32) Set or query the LCD display brightness
DISPlay:SAVer:IMMediate (onpage 32) Set screen saver
DISPlay:SAVer[:STATe] (on page 33) Set or query the screen saver settings
DISPSIZ))/[:WINDow]:TEXT[:DATA] (on page Set or query the text message display
DISPlay[:WINDow]. TEXT:CLEar (onpage 34) | Delete text message
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Mass memory commands

Mass memory commands let you change mass memory attributes. The following table lists and
describes Mass Memory commands.

The instrument stores waveforms and setups to the USB drive or internal flash memory. That means
the commands must identify the full path including the drive letter and the folder path; a virtual disk is
used.

Virtual Disk:

A U: USB mass memory

A M: Internal flash mass memory

A P:Internal flash mass memory where predefined waveforms are stores, This is read-only
storage.

For example, MMEMORY: DELETE # U: /dEl&ds 0BEKOOL. THW ¥ the USB memory
root folder.
And relative folder is supported, for example:

MMEMor y: CDI Rectory AU: /0
MMEMORY: DELETE ATEKOO0O1. TFWX0o

The above two commands produce the same results as
MMEMORY: DELETE AU: / TEKOO1. TFWX. o

Header Description

MMEMory:CATalog? (on page 49) Query the status of mass memory

MMEMory:CDIRectory  (on page 50) Set/query current directory

MMEMory:DELete (on page 50) Delete file or directory in mass memory

MMEMory:LOAD:STATe (on page 52) Copy instrument setting in mass memory to
setup memory

MMEMory:LOAD:TRACe (on page  52) Copy waveform data file in mass memory to
edit memory

MMEMory:LOCK[:STATe] (on page 53) Set/query the lock of mass memory overwrite
and deletion

MMEMory:MDIRectory  (on page 53) Create directory in mass memory

MMEMory:STORe:STATe (on page  54) Save the setup memory status to mass
memory

MMEMory:STORe:TRACe (on page  55) Save waveform data file in edit memory to
mass memory

MMEMory:OPEN:SEQuence (on page 56) Loads a single desired sequence from a file

MMEMory:SAVE:SEQuence (on page 57) Exports a sequence given a unique name to an
eligible storage location as a .SEQ file type.

RECALL:SETUp (on page 64) Load a settings file in mass memory

SAVe:SETUp (on page 66) Save a settings file to msss memory
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Memory commands

Memory commands let you change setup memory attributes. The next table lists and describes
Memory commands.

Header Description

MEMory:STATe:DELete (on page 45) Delete the setup memory

MEMory:STATe:LOCK (on page 46) Set or query the lock of setup memory overwrite
and deletion

MEMory:STATe:RECall:AUTo  (on page 47) Set or query the recall of last set memory

MEMory:STATe:VALid? (on page 48) Query the availability of setup memory

*RCL (onpage 64) Recall instrument setting from setup memory

*SAV (on page 65) Save instrument setting to setup memory

Output commands

Output commands let you set output attributes. The next table lists and describes Output commands.

Header Description

OUTPut[1]2]:IMPedance (on page 59) Set or query impedance
OUTPut[1|2]:POLarity (onpage 60) Set or query polarity
OUTPUut[1|2][:STATEe] (onpage 61) Set or query output on or off
OUTPuUt.TRIGger:MODE (on page 62) Set or query the mode of Trigger Output
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Source commands

Source commands let you set waveform output parameters. The next table lists and describes Source

commands.

Header

Description

[SOURCce]:ROSCillator:SOURce (on page 139)

Set or query clock reference input

[SOURce[1]2]]:AM[:DEPTh] (on page 89)

Set or query amplitude modulation depth

[SOURCce[1|2]]:AM:INTernal:FREQuency (on Set or query internal modulation frequency
page 90)

[SOURCce[1]2]]:AM:INTernal:FUNCtion (onpage | Set or query modulation waveform setting
91)

[SOURCce[1]2]]:AM:INTernal:FUNCtion: EFILe
(onpage 92)

Set or query EFILe setting

[SOURCce[1]2]]:AM:SOURCce (onpage 93)

Set or query amplitude modulation source

[SOURCce[1]2]]:AM:STATe (on page 94)

Set or query amplitude modulation status

[SOURCce[1]2]]:BURSt:MODE (on page 96)

Set or query burst mode

[SOURCce[1]2]]:BURSt:NCYCles (onpage 97)

Set or query burst mode waveform output
cycle

[SOURCce[1]2]]:BURSI[:STATe] (on page 98)

Set or query burst mode status

[SOURce[1]2]]:BURSt: TDELay (on page 99)

Set or query burst mode trigger delay time

[SOURCce[1]2]:]BURSt:INFInite:REARM (on page
94)

Set burst infinite to rearm

[SOURce[1]2]:]BURSt:IDLE (on page 95)

Set burst idle state

[SOURCce[1]2]]:COMBIne:FEED (on page 100)

Set or query internal noise or external signal

[SOURCce[1]2]]:FM[:DEViation] (on page 101)

Set or query frequency deviation

[SOURCce[1]2 ]l:FM:INTernal:FREQuency (on
page 102)

Set or query internal modulation frequency

(on page

[SOURce[1]2]]:FM:INTernal:FUNCtion
103)

Set or query internal modulation waveform

[SOURce[1]2]]:FM:INTernal:FUNCtion:EFILe
(onpage 104)

Set or query EFILe setting

[SOURCce[1]2]]:FM:SOURCce (onpage 104)

Set or query frequency modulation source

[SOURCce[1|2]]:FM:STATe (on page 105)

Set or query frequency modulation status

[SOURCce[1]2]]: FREQuency:CENTer (onpage 106)

Set or query center frequency

[SOURce[1]2]]:FREQuency:CONCurrent[:STATe]
(on page 107)

Set or query concurrent change of frequency

[SOURce[1]2]]:FREQuency[:CW|:FIXed] (on
page 108)

Set or query output waveform frequency

[SOURCce[1]2]]:FREQuency:MODE (on page 109)

Set or query sweep status

[SOURCce[1]2]]:FR  EQuency:SPAN (on page 110)

Set or query sweep frequency span

[SOURce[1]2]]:FREQuency:STARt (onpage 111)

Set or query sweep start frequency

[SOURce[1]2]]:FREQuency:STOP (on page 112)

Set or query sweep stop frequency

[SOURCce[1]2]]:FSKey[:FREQuency] (on page
113)

Set or query FSK hop frequency

[SOURce[1]2]]:FSKey:INTernal:RATE
114)

(on page

Set or query FSK internal modulation rate

[SOURce[1]2]]:FSKey:SOURce (on page 115)

Set or query FSK source

[SOURce[1]2]]:FSKey:STATe (onpage 116)

Set or query FSK status

[SOURCce[1]2]]:FUNCtion:EFILe (on page 117)

Set or query EFILe name
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Header Description
[SOURCce[1]2]]:FUNCtion:RAMP:SYMMetry (on Set or query ramp waveform symmetry
page 118)
[SOURCce[1]2]]:FUNCtion[:SHAPe] (onpage 119) | Set or query output waveform
[SOURCce[1]2]]:PHASe[:ADJust] (onpage 120) |Set or query output waveform phase
[SOURCce[1]2]:PHASe:CONCurrent[:STATe] (on Set or query instrument values
page 121)
[SOURce[1]2]]:PHASe:INITiate (onpage 121) |Initiate output waveform phase
synchronization
[SOURCce[1]2]]:PM[:DEViation] (onpage 122) |Set or query phase modulation deviation
[SOURCce[1|2]]:PM:INTernal:FREQuency (on Set or query internal modulation frequency
page 123)
(SOURce[1|2]:PM:INTernal:FUNCtion (onpage | Set or query internal modulation waveform
124)
[SOURCce[1]2]]:PM:INTernal:FUNCtion:EFILe Set or query EFILe name
(on page 125)
[SOURCce[1]2]]:PM:SOURce (on page 125) Set or query phase modulation source
[SOURCce[1]|2]]:PM:STATe (on page 126) Set or query phase modulation status
[SOURCce[1]2]]:PULSe:DCYCle (on page 127) Set or query pulse waveform duty cycle
[SOURCce[1)|2]]:PULSe:DELay (on page 128) Set or query pulse waveform lead delay
[SOURce[1|2]]:PULSe:HOLD (on page 129) Set or query pulse waveform parameter
[SOURCce[1]2]]:PULSe:PERIod (on page 130) Set or query pulse waveform period
[SOURCce[1]2]]:PULSe: TRANSition[:LEADing] Set or query pulse waveform leading edge
(onpage 131) time
[SOURCce[1|2]]:PULSe:TR  ANsition:TRAIling (on | Set or query pulse waveform trailing edge
page 132) time
[SOURce[1]2]]:PULSe:WIDTh (onpage 133) Set or query pulse waveform width
[SOURCce[1]2]]:PWM:INTernal:FREQuency (on Set or query pulse width modulation
page 134) frequency
[SOURCce[1]2]]:PWM:INTernal:FUNCtion (on Set or query pulse width modulation
page 135) waveform
[SOURce[1]2]]:PWM:INTernal:FUNCtion:EFILe Set or query EFILe name
(on page 136)
[SOURce[1|2]]:PWM:SOURce  (on page 136) Set or query pulse width modulation source
[SOURce[1|2]]:PWM:STATe  (onpage 137) Set or query pulse width modulation status
[SOURCce[1|2]]:PWM[:DEViation]:DCYCle (on Set or query pulse width modulation
page 138) deviation
[SOURCce[1]2]]:RMODe?  (onpage 137) Queries the run mode
[SOURCce]:ROSCillator:SOURce (on page 139) Sets the reference clock to either internal or
external
[SOURCce[1|2]]:SWEep:HTIMe (on page 140) Set or query sweep hold time
[SOURCce[1|2]:SWEep:MODE _ (on page  141) Set or query sweep mode
[SOURCce[1]2]]:SWEep:RTIMe (on page 142) Set or query sweep return time
[SOURCce[1]2]]:SWEep:SPACing (on page 143) Set or query sweep spacing
[SOURCce[1|2]]:SWEep:TIME (on page 144) Set or query sweep time
[SOURCce[1]2]]:VOLTage:CONCurrent[:STAT €] Set or query concurrent change of amplitude

(on page 145)

level

[SOURCce[1]2]]:VOLTage[:LEVel][:IMMediate]:

HIGH (on page 146)

Set or query output amplitude high level

[SOURCce[1]2]]:VOLTage[:LEVel][:IMMediate]:

LOW (on page _ 147)

Set or query output amplitude low level
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Header

Description

[SOURCce[1]2]]:VOLTage[:LEVel][:IMMediate]:

Set or query output offset voltage

OFFSet (onpage 148)

[SOURce[1]2]]:VOLTage[:LEVel][:IMMediate][

Set or query output amplitude

:AMPLitude] (onpage 149)

[SOURce[1]2]]:VOLTage:LIMit:HIGH (on page Set or query output amplitude upper limit
150)

[SOURce[1]2]:VOLTage:LIMit:LOW (on page Set or query output amplitude lower limit
151)

[SOURCce[1]2]]:VOLTage:UNIT (on page 152) Set or query output amplitude units

SOURce<3|4>:POWer[:LEVel]:IMMediate][:AMP

Set or query internal noise level

Litude] (on page 153)

Status commands

Status commands give you the ability to determine the status of the instrument. The next table lists and

describes Status commands.

Header Description
*CLS (onpage 31) Clear all event registers and queues
*ESE (onpage 35) Set or query standard event status enable register

*ESR? (query only) (onpage 36) Return standard event status register
*PSC (onpage 63) Set or query power-on status clear

*SRE (on page 154) Set or query service request enable register
*STB? (on page 158) Read status byte
STA'Il'gg:)OPERation:CONDition? (on page Return operation condition register
STATus:OPERation:ENABle  (on page 155) Set or query operation enable register
STATus:OPERation[:EVENTt]? (onpage 156) | Return operation event register
STATus:PRESet (o npage 156) Preset SCPI enable register
STA_{E?)QUEStionable:CONDition? (onpage |Return questionable condition register
STATus:QUEStionable:ENABIe (onpage 157) | Set or query questionable enable register
STATus:QUEStionable[:EVENt]? (on page Return questionable event register

158)
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System commands

System commands let you control miscellaneous instrument functions. The next table lists and
describes System commands.

Header Description

*IDN? (onpage 37) Return identification information
*OPT? (onpage 58) Return option information

*RST (onpage 65) Reset
SYSTem:BEEPer[:IMMediate] (onpage 160) | Generate an audible tone
SYSTem:BEEPer:STATe (onpage 159) Set or query beeper state
SYSTem:ERRor[:NEXT]? (onpage 159) Return error event queue
SYSTem:KCLick[:STATe] (onpage 160) Set or query click sound
SYSTem:KLOCK[:STATe] (onpage 161) Set or query front panel lock/unlock
SYSTem:MACADDress? (on page 161) Return the MAC address of an AFG 31000
SYSTem:PASSword:CDISable(noqueryform) Disable protected commands

(on page 162)
SYSTem:PASSword:CENable]  (onpage 164) |Enable protected commands to function

SYSTem:PASSword[:CENable]:STATe? (on Return security protection state

page 165)
SYSTem:PASSword:NEW (on page  166) Change current password
SYSTem:RESTart (on page 166) Restart the unit
SYSTem:SECurity:IMMediate (onpage 167) |Reset to factory default
SYSTem:ULANguage (on page 167) Set or query language for display screen
SYSTem:VERSion? (onpage 168) Return version information

Synchronization commands

Synchronization commands let you synchronize the operation of the instrument. The next table lists and
describes Synchronization commands.

Header Description
*OPC (on page 58) Set or query operation complete
*WAI (onpage 172) Wait to continue

Trace commands

Trace commands let you set the edit memory and user waveform memory. The next table lists and
describes Trace commands

Header Description
TRACe|DATA[:DATA] (onpage 168) Set or query waveform data to edit memory
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Trigger commands

Trigger commands let you control all aspects of AFG triggering. The next table lists and describes

Trigger commands.

Header Description
ABORt (on page 27) Initialize trigger system
*TRG (on page 169) Force trigger event

TRIGger[:SEQuence][:IMMediate] (onpage |Generate a trigger event

171)
TRIGger[:SEQuence]:SLOPe (onpage 169) [Set/query the slope of trigger signal
TRIGger[:SEQuence]:SOURce (onpage 170) | Set/query the source of trigger signal
TRIGger[:SEQuence]:TIMer (onpage 170) [Set/query the period of internal clock

AFG control command

AFG Control command copies setups between two channels. The next table lists and describes the

AFG control command.

Header

Description

AFGControl:CSCopy

(on page

28)

Copy CH1 (or CH2) setup parameters to CH2 (or
CH1)

Screen copy command

Screen copy command copies the screen image. The next table lists and describes the Screen copy

command.

Header

Description

HCOPy:SDUMp[:IMMediate]

(on page

36)

Copy screen image and save the file to USB
memory.
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License commands

License commands let you install optional features. The next table lists and describes License

commands.

Header

Description

LICense:HID? (onpage 39)

Returns the instrument HostID unique identifier.

LICense:INSTall (on page 40)

Accepts a <block data> license and installs it on
the instrument.

LICense:LIST?  (onpage 41)

Returns the active license nomenclatures as a
comma-separated list of strings.

LICense:ERRor? (onpage 41)

This query-only command prompts the
instrument to return all events and their
messages (delimited by commas) relative to
license.

LICense:GMT? (onpage 42)

This query-only command returns the local
system date and time.

LICense:COUNt? (onpage 43)

This query-only command returns the number
of active licenses.

LICense:ITEM? (on page 44)

This query-only command is used to query
license details about an item in the strongbox.

LICense:VALidate? (on page 45)

This query-only command is used to validate
whether the instrument is capable of realizing
the features of the license nomenclature and
that the feature is active.

LICense:INSTall (on page 40)

Used to install an instrument license.

LICense:UNINstall? (on page 40)

Used to uninstall an instrument license.

LICense:IDN?  (onpage 42)

Used to identify the active host.
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Sequence commands

Sequence commands let you to define and edit a waveform sequence.

Header Description
SEQuence:ELEM[n]:GOTO:INDex  (on page 75) Sets or retrieves the target index for the
GOTO command of the sequencer
SEQuence:ELEM[n]:GOTO:STATe (onpage 76) Sets or retrieves the GOTO state of the
sequencer
SEQuence:ELEM[n]:MARKer:STATe  (on page 77) Sets or retrieves the MARKer state of the
sequencer
SEQuence:ELEM[n]:JTARget:INDex (onpage 78) |[Sets or retrieves the target index for the
sequencer 6s event jump
SEQuence:ELEM[n]:JTARget: TYPE (onpage 79) Sets or queries the target type for the jump
SEQuence:ELEM[n]:JUMP:EVENt  (on page 80) Set or returns the JUMP trigger event type
SEQuence:ELEM[n]:JUMP:SLOpe  (on page 81) Sets or returns the slope of external trigger
for jump
SEQuence:ELEM[n]:LOOP:COUNt (on page 82) Sets or queries the loop count
SEQuence:ELEM[n]:LOOP:INFinite (onpage 83) |[Sets or returns the infinite looping state for
a sequence element
SEQuence:ELEM[n]: TWAIit:EVENt (on page 85) Set or returns the wait trigger event type
SEQuence:ELEM[n]: TWAIt:SLOpe (on page 86) Sets or returns the slope of external trigger
for wait
SEQuence:ELEM[n]:WAVeform[m] (on page 87) Sets or returns the waveform for a
sequence
element
SEQuence:LENGth (on page 88) Sets or returns the sequence length

SEQuence:NEW (on page 88)

Creates a new sequence.

Waveform list commands

Waveform List commands let you to add or remove waveform from waveform list in advance mode.

Header Description

WLISt:NAME? (on page 172) Returns the waveform name of an element
in the waveform list.

WLISt:SIZE? (on page 173) Returns the size of the waveform list.

WLISt:WAVeform:DELete  (on page 174) Deletes the waveform from the currently
loaded setup.

WLISt:WAVeform:IMPort (onpage 175) Imports the waveform to the currently
loaded setup.

WLISt:WAVeform:LENGth?  (onpage 176) Returns the size of the waveform.
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Sequence control group commands

Sequence control commands let you run a sequence according to the mode you want.

Header Description

SEQControl:RUN[:IMMediate] (on page 68) Initiates the output of a waveform or sequence.
SEQControl:STOP[:IMMediate] (onpage 68) |Stops the output of a waveform or sequence.
SEQControl:RESET (on page 69) Resets the sequence to its default state.
SEQ®ntrol:RMODe (on page 67) Sets or returns the run mode of the AWG.
SEQControl:STATe (on page 69) Sets or returns the sequence mode ON/OFF
SEQControl:RSTATe (onpage 70) Returns the sequence run state ON/OFF
SEQControl:SRATe (onpage 70) Sets or returns the sampling rate
SEQControl:DELay  (on page 71) Sets or returns the skew time
SEQControl:TIMer (on page 74) Sets or returns the jump/wait timer
SEQControl:SOURce[n]:SCALe (onpage 72) Sets or returns the sequence output scale
SEQControl:SOURce[n]:OFFSet (onpage 73) [Sets or returns the sequence output offset

InstaView commands

InstaView commands let you to get the actual waveform into the DUT.

Header Description
INSTaview[1|2]:STATe (on page 39) Sets or returns the InstaView state
INSTaview[1]|2]:MEASUrement:DELay (on page | Sets or returns the signal transmission delay in
37) cable
INSTaview[1]|2]:MEASUrement:MINimum (on Returns the minimum level
page 38)
INSTaview[1]2]:MEASUrement:MAXimum (on Returns the maximum level
page 38)
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Command descriptions

Commands either set or query instrument values. Some commands both set and query, some only set,
and some only query.

Manual conventions
This manual uses the following conventions:

A No query form indicates set-only commands.
A A question mark (?) appended to the commands and query indicates query-only commands.

A Fully spelled out headers, mnemonics, and arguments are provided with the minimal spelling
shown in upper case. For example, to use the abbreviated form of the DISPlay:BRIGhtness
command, just type DISP:BRIG

A Syntax of some commands varies, depending on the model of AFG you are using; differences
are noted.

ABORt (no query form)

Disconnect this PI Interface

This command:

Group

AFG Control
Syntax

ABORt
Examples

ABORt
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AFGControl:CSCopy (no query form)

This command copies setup parameters for one channel to another channel. If your AFG is a single-channel model,
this command is not supported.

This command:

Group

AFG Control
Syntax

AFGControl:CSCopy {CH1|CH2},{CH1|CH2}
Arguments

CH1|CH2

Examples

AFGControl:CSCopy CH1,CH2
Copies the CH1 setup parameters into CH2
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*CAL? (query only)
This command performs an internal calibration and returns 0 (pass) or a calibration error code.

This command:

NOTE. The self-calibration can take several minutes to complete. Please unplug all connected cables.
During this time, the AFG does not execute any commands. Do not power off the instrument during the
self-calibration.

Group
Calibration and Diagnostic
Syntax
*CAL?
Arguments
None
Returns
<NR1>
Where:
<NR1>=0 indicates that the internal calibration completed without errors.
<NR1>0i0 indicates that the AFG detected an error.
Examples

*CAL?

Performs an internal calibration and returns results; for example, it might return 0, which indicates that
the calibration completed without any errors.

Related Commands

CALibration[:ALL] (onpage 30)
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CALibration[:ALL]

The CALibration[:ALL] ¢ ommand performs an internal calibration.

The CALibration[:ALL]? command performs an internal calibration and returns 0 (Pass) or a calibration error
code.

NOTE. The self-calibration can take several minutes to complete. Please unplug all connected cables.
During this time, the AFG does not execute any commands. Do not power off the instrument during the
self-calibration.

This command:

Group
Calibration and Diagnostic
Syntax
CALibration[:ALL]
CALibration[:ALL]?
Returns
<NR1>
Where:
<NR1>=0indicates that the internal calibration completed without errors.
< N R 1 >irididates that the AFG detected an error.
Examples

CALibration

Performs an internal calibration.
CALibration?

Performs an internal calibration and returns results; for example, it might return 0, which indicates that
the calibration completed without any errors.

Related Commands

*CAL? (onpage 29)
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*CLS (no query form)

This command clears all the event registers and queues used in the AFG status and event reporting system.
This command:

Group

Status

Syntax

*CLS

Examples

*CLS

Clears all of the event registers and queues.

DIAGnNostic[:ALL]

The DIAGnostic[:ALL] command performs a self-test. The DIAGnostic[:ALL]? command returns the results
after executing the test.

NOTE. The self-test can take several minutes to complete. During this time, the AFG does not execute
any commands. Do not power off the instrument during the self-test.

This command:

Group
Calibration and Diagnostic
Syntax
DIAGnostic[:ALL]
DIAGnostic[:ALL]?
Returns
<NR1>
Where:
<NR1>=0indicates that the self-test completed without errors.
< N R 1 >iridieates that the AFG detected an error.
Examples

DIAGnostic

Performs a self-test.
DIAGnostic?

Performs a self-test and returns a number indicating the outcome of the self-test.
Related Commands

*TST? (onpage 171)
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DISPlay:BRIGhtness

This command sets or queries the brightness of the LCD display.

This command:

Group
Display
Syntax
DISPlay:BRIGhtness {<brightness>|MINimum|MAXimum}
DISPlay:BRIGhtness? [MINimum|MAXimum]
Arguments
<brightness>::=<NR2>
Where:
<NR2>is a range of display brightness from 0.00 through 1.00 (resolution: 3 digits); the larger the
value, the greater the screen brightness.
MINimum sets the display to the lowest brightness level (0.00).
MAXimum sets the display to the highest brightness level (1.00).
Returns
<NR2>
Examples

DISPlay:BRIGhtness MAX
Sets the display brightness to the highest brightness level.

DISPlay:SAVer:IMMediate (no query form)

This command sets the screen saver state to ON regardless of the DISPlay:SAVer[:STATe]? command setting.
The screen saver is enabled immediately (without waiting five minutes).

This command:

Group

Display
Syntax

DISPlay:SAVer:IMMediate
Examples

DISPlay:SAVer:IMMediate

Related Commands

32

DISPlay:SAVer[:STATe] (onpage 33)
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DISPlay:SAVer[:STATe]

This command sets or queries the screen saver setting of the LCD display. When enabled, the screen saver starts
automatically if no operations are applied to the instrument front panel for five minutes.

This command:

Group
Display
Syntax
DISPlay:SAVer[:STATe] {ON|OFF|<NR1>}
DISPlay:SAVer[:STATe]?
Arguments
ON or < NFRnablés@he screen saver function.
OFF or <NR1>=0 , disables the screen saver function.
Returns
<NR1>
Examples

DISPlay:SAVer:STATe OFF

Disables the screen saver function.

DISPlay[: WINDow]: TEXT[:DATA]

The DISPlay[:WINDow]: TEXT[:DATA] command displays a text message on the instrument screen.

The DISPlay[:WINDow]: TEXT[:DATA]? query returns the text string currently displayed on the instrument
screen.

The displayable characters are ASCII codes 32 through 126, and the instrument can display approximately 64
characters.

This command:

Group

Display
Syntax

DISPlay[:WINDow]: TEXT[:DATA] <string>
DISPlay[:WINDow]: TEXT[:DATA]?

Arguments

<string>

Returns

<string>

Examples

DISPlay:TEXT?

Returns the currently displayed text message.
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DISPlay[:WINDow].: TEXT:CLEar (no query form)

This command clears the text message from the display screen.

This command:

Group

Display
Syntax

DISPlay[:WINDow]: TEXT:CLEar
Examples

DISPlay:TEXT:CLEar

Clears the text message from the screen.
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*ESE

This command sets or queries the bits in the Event Status Enable Register (ESER) used in the status and events
reporting system of the arbitrary/function generator.

The query command returns the contents of the ESER.

This command:

Group
Status
Syntax
*ESE <bit_value>
*ESE?
Arguments
<bit_value>::=<NR1>
Where:
<NR1>is a value in the range of 0 through 255; the binary bits of the ESER are set according to this
value.
Returns
<bit_value>
Examples
*ESE 177

Sets the ESER to 177 (binary 10110001), which sets the PON, CME, EXE, and OPC bits.
*ESE?

Might return 186, indicating that the ESER contains the binary value 10111010

Related Commands

*CLS (onpage 31)
*ESR? (onpage 36)
*PSC (onpage  63)
*SRE (on page 154)
*STB? (onpage 158)
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*ESR? (query only)

This query-only command returns the contents of the Standard Event Status Register (SESR) used in the status
events reporting system in the AFG. *ESR also clears the SESR (since reading the SESR clears the register).

This command:

Group
Status
Syntax
*ESR?
Returns
<NR1>
Indicates the contents of the SESR as a decimal integer.
Examples

*ESR?
Might return 181, which indicates that the SESR contains the binary number 10110101.
Related Commands

*CLS (onpage 31)
*ESE (onpage 35)
*SRE (onpage 154)
*STB? (on page 158)

HCOPy:SDUMp[:IMMediate] (no query form)

This command copies a screen image and saves the image file to the USB flash drive. The image files are saved in
a folder named TEK on the USB flash drive. The image file will have a nhame, for example, something similar to
AFG31K_2018-06-21_10-10-41.png.

This command:

Group

Screen copy
Syntax

HCOPy:SDUMp[:IMMediate]
Examples

HCOPy:SDUMp:IMMediate

Copies the screen image and creates a graphic file on the USB memory.
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*IDN? (query only)
This query-only command returns identification information on the AFG.

This command:

Group
System
Syntax
*IDN?
Returns
<Manufacturer>,<Model>,<Serial Number>,<Firmware Level>
Where:
<Manufacturer>::=TEKTRONIX
<Model>::={AFG31021|AFG31022|AFG31051|AFG31052|AFG31101|AFG31102|AFG31151
| AFG31152 | AFG31251 | AFG31252}
<Serial Number>
<Firmware Level> ::=SCPI:99.0 FV:2.0
Examples

*IDN?
Might return the following response: TEKTRONIX,AFG31021,C100101,SCPI:99.0 FV:1.0

INSTaview[1]|2]:MEASUrement:DELay

This command sets or returns the signal transmission delay in cable
This command:

Group
InstaView
Syntax
INSTaview[1|2]:MEASUrement:DELay {<delay>}
INSTaview[1]|2]:MEASUrement:DELay?
Arguments
<delay>::=<NRf>[<units>]
Where:
<units>::=[s | ms | ¢&s | nsj
Returns
Delay
Examples

INSTaviewl:MEASUrement:DELay 2e -9

Sets the CH1 cable delay time to 2 ns.
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INSTaview[1]|2]:MEASUrement:MAXimum (query only)

This query-only command returns the maximum level of output signal in DUT.

This command:

Group
InstaView
Syntax
INSTaview[1|2]:MEASUre  ment:MAXimum?
Returns
<level>
Examples

INSTaviewl:MEASUrement:MAXimum?

Get the Chl InstaView waveform max level.

INSTaview[1]|2]:MEASUrement:MINimum (query only)

This query-only command returns the minimum level of output signal in DUT.

This command:

Group
InstaView
Syntax
INSTaview[1]|2]:MEASUrement:MINimum?
Returns
<level>
Examples

INSTaviewl:MEASUrement:MINimum?

Get the CH1 InstaView waveform min level.
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INSTaview[1]|2]:STATe

This command sets or returns the InstaView state.

This command:

Group
InstaView
Syntax
INSTaview[1|2]:STATe {ON|OFF|<NR1>}
INSTaview[1]|2]:STATe?
Arguments
ON or <NR1>i0
Enable InstaView function.
OFF or <NR1>=0
Disable InstaView function.
Returns
<NR1>
Examples

INSTaview:STATe ON

Enable CH1 InstaView function.

LICense:HID? (query only)
This command returns the instrument HostID unique identifier.

This command:

Group
License
Syntax
LICense:HID?
Returns
<string>
The instrument HostID unique identifier.
Examples

LICense:HID?
Might return AFG 9CS4US5SGJINGX
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LICense: INSTall (no query form)

This command accepts a <block data> license and installs it on the instrument. Restarting the instrument may be
necessary to activate the capabilities of a licensed instrument.

This command:

Group
License
Syntax
LICense:INSTall <block_data>
Arguments
<arbitrary block>
<block_data> is the license in block data format.
Examples

LICense:INSTall <block_data>

Install license file to unit.

LICense: UNINstall?

This command is used to return or uninstall a specified license. The exit keyfile generated by the uninstall is
returned as block data.

This command attempts to first match the specified parameter to a transaction ID and then to nomenclature. If
duplicate active nomenclatures exist, the active license with the earliest expiration is removed. If a transaction ID is
specified for a previously-uninstalled license, the same exit keyfile is returned as when the license was first
uninstalled. A transaction ID is required to return a previously-uninstalled license.

If a command is called with nomenclature and there are no active matching licenses, an error is generated.

Group
License
Syntax
LICense:UNINst? <transaction ID or nomenclature>
Returns
<block_data>
The exit keyfile.
Examples

LICense:UNINstall?
Returns <block data>

Related Commands

LiCense:ERRor?  (onpage 41), *ESR?
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LICense:LIST? (query only)

This query-only command returns the active license feature names as a comma-separated list of strings.
This command:

Group

License
Syntax

LICense:LIST?
Returns

<string>
Examples

LICense.LIST?

Might return AFG3MEM,AFG3SEQ,to indicate that it supports the large memory and sequence feature.

LICense:ERRor? (q uery only)

This query-only command prompts the instrument to return all events and their messages (delimited by commas).
Also see License command errors.

This command:

Group
License
Syntax
LICense:ERRor?
Returns
<string>
All events and their messages (delimited by commas).
Examples

LICense:ERRor?

-3000, license error, 125, signature verification failed.
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LICense: GMT? (query only)

This query-only command prompts the instrument to return the local system date and time as known by the
licensing system on the instrument.

This command:

Group
License
Syntax
LICense:GMT?
Returns
<string>
ISO 8601-compliant format, including time zone offset, in the format
YYYY- MM DDTHH24:MM:SS+HH:MM
ISO 8601 uses negative offsets for items west of Greenwich.
Examples

LICense:GMT?
Might return 2016 - 05- 23T18:46:34 - 08:00 .

LICense: IDN? (query only)
This query-only command returns the manufacturer, model, serial number, and firmware revision of the active host.

This command:

Group
License
Syntax
LICense:IDN?
Returns
<string>
Returns the manufacturer, model, serial number, and firmware revision in a comma-separated list.
Examples

LICense:IDN?
Might return TEKTRONIX, ABC1234, B010100, FV:1.2.3
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LICense: COUNT? (query only)

This query-only command returns the count of active AFG31000 Series licenses.

This command:

Group
License
Syntax
LICense:COUNT?
Returns
<string>
Indicates the number of active instrument licenses.
Examples

LICense:COUNT?
Might return 5.
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LICense: ITEM? (query only)

This query-only command prompts the instrument to return license details about a specific item in the strongbox of
the instrument.

This command:

Group

Syntax

License

Arguments

LICense:ITEM? <item number>

Returns

<item number>

Specifies the order number of the item in the strongbox. The order is not constant due to changes in the
strongbox such as the installation, uninstallation, or expiration of licenses.

Examples

<nomenclature>, <type>, <expiration date >, <transaction ID>, <APPID>, <description>
Where:
<nomenclature> s the license nomenclature.

<type> is the license type. Types include Trial , Fixed , Floating , MFGTESTSVCTESTand
ENGINEERING

<expiration date> is the date on which the license validity ends, given in ISO 8601-compliant
format, in the format YYYY: MM DDTHH24:MM:SS+HH:MM

<transaction ID> is the transaction identifier for the item.
<APPID> is a comma-separated list of installed application identifiers.

<description> contains detailed license information.

44

LICense:ITEM? 3

Might return: LICENSENOMENCLATURE, Fixed, 2016 - 05-23T18:46:34 - 08:00, ABCD9876,
"EFG, XYZ", "Full instrument description”
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LICense: VALidate? (query only)

This query-only command is used to validate whether the instrument state is capable of realizing features of the
license nomenclature and that the feature is active.

Validation requests that return False can be queried with the LICense:ERRor? (on page 41) command.

This command:

Group
License
Syntax
LICense:VALidate ?
Returns
<string>
The validity response, either True or False . A False response can be due to missing software,
dependent licenses, or hardware problems.
Examples

LICense:VALidate?

Might return True .

MEMory:STATe:DELete (no query form)

This command deletes the contents of specified setup memory. If a specified setup memory is not allowed to be
overwritten or deleted, this command returns an error.

This command:

Group

Memory
Syntax

MEMory:STATe:DELete  {0]1|2|3|4}
Arguments

0,1,2,3,0r4

Specifies the location of setup memory.
Examples

MEMory:STATe:DELete 1

Deletes the contents of specified setup 1 memory.
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MEMory:STATe:LOCK

This command sets or queries whether to lock the specified setup memory. If you lock a setup memory, you cannot
overwrite or delete the setup file.

You cannot execute this command for the setup memory of location number 0 (last setup memory).

This command:

Group
Memory
Syntax
MEMory:STATe:LOCK {1]2|3|4},{ON|OFF|<NR1>}
MEMory:STATe:LOCK? {1|2|3]4}
Arguments
0,1,2,3,0r4 specifies the setup memory to lock or query.
ON or <NR1>i0
Locks the specified location of setup memory.
OFF or <NR1> =0
Allows you to overwrite or delete the specified location of setup memory.
Returns
<NR1>
Examples
MEMory:STATe:LOCK 1,0N
Locks the setup memory of location number 1
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MEMory:STATe:RECall:AUTo

This command sets or queries whether to enable the automatic recall of last setup memory when powered-on. The
next time you apply the power, the AFG will automatically recall the settings you used when you powered off the

instrument.

If you select OFF, the default setups are recalled when you power on the instrument.

This command:

Group
Memory
Syntax
MEMory:STATe:RECall:AUTo {ON|OFF|<NR1>}
MEMory:STATe:RECall:AUTo?
Arguments
OFF or <NR1>=0
Disables the last setup recall function.
ON or <NR1>i0
Enables the recall of the setup memory last used before the instrument was powered off.
Returns
<NR1>
Examples

MEMory:STATe:RECall:AUTo ON

Sets the instrument to recall the last setup memory when powered-on.
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MEMory:STATe:VALId? (query only)

This query-only command returns the availability of a setup memory.

This command:

Group
Memory
Syntax
MEMory:STATe:VALid? {0|1]2|3]4}
Arguments
0,1,2,3,0or4
Specifies the location of setup memory.
Returns
<NR1>
1 means that the specified setup memory has been saved.
0 means that the specified setup memory has been deleted.
Examples

MEMory:STATe:VALid? 0

Might return 1 if the specified setup memory has been saved.
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MMEMory:CATalog? (query only)

This query-only command returns the current state of the mass storage system (USB memory).
This command:

Group
Mass Memory
Syntax
MMEMory:CATalog?
Returns
<NR1><NR1> [<file_name> <file_type> <file_size>]
Where:
The first <NR1>indicates that the total amount of storage currently used, in bytes.
The second <NR1>indicates that the free space of mass storage, in bytes.
<fi le_name> is the exact name of a file.
<file_type> is DIR for directory, otherwise it is blank.
<file_size> is the size of the file, in bytes.
Examples

MMEMory:CATalog?

Might return the following response:
32751616, 27970560, 0SAMPLE1. TFS, , 54120
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MMEMory:CDIRectory

This command changes the current working directory in the mass storage system.

This command:

Group
Mass Memory
Syntax
MMEMory:CDIRectory [<directory_name>]
MMEMory:CDIRectory?
Arguments
<directory_n  ame>:=<string>
Indicates the current working directory for the mass storage system.
If you do not specify a parameter, the directory is not changed.
Returns
<directory_name>::=<string>
Examples

MMEMory:CDIRectory "U:/AFG/WORKO0"
Changes the current directory to <USB memory>/AFG/WORKOQ.

MMEMory:DELete (no query form)

This command deletes a file or directory from the mass storage system. If a specified file in the mass storage is not
allowed to be overwritten or deleted, this command causes an error. You can delete a directory if it is empty.

This command:

Group

Mass Memory

Syntax

MMEMory:DELete <file_name>

Arguments

<file_name>::=<string>
Specifies a file to be deleted.

Examples

MMEMory:DELete "M:/TEKOO1.tfwx"

Deletes the specified file from the internal mass storage.
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MMEMory:LOAD:STATe (no query form)

This command copies a setup file in the mass storage system to an internal setup memory. If a specified internal
setup memory is locked, this command causes an error. When you power off the instrument, the setups are
automatically overwritten in the setup memory 0 (last setup memory).

This command:

Group

Mass Memory
Syntax

MMEMory:LOAD:STATe {0|1|2|3|4},<file_name>
Arguments

0,1,2 ,3,0r4

Specifies the location of setup memory.

<file_name>::=<string>

Specifies a setup file to be copied.
Examples

MMEMory:LOAD:STATe 1,"U:/SETUPL1.tfs"
Copies a file named SETUP1.TFS in the USB mass storage into the internal memory location 1.

Related Commands

MEMory:STATe:LOCK (on page 46)
MEMory:STATe:RECall:AUTo  (on page 47)
MMEMory:STORe:STATe (on page 54)
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MMEMory:LOAD:TRACe (no query form)

This command copies a waveform data file in the mass storage system to Edit Memory. If the file format is different,
this command causes an error.

This command:

Group
Mass Memory
Syntax
MMEMory:LOAD:TRACe EMEMory[1]|EMEMory2,<file_name>
Arguments
EMEMory[1]|[EMEMory2
Refers to the Commands Arguments column in the table in Appendix B.
<file_name>::=<string>
Specifies a waveform data file to be copied.
Examples

MMEMory:LOAD:TRACe EMEMory1,"U:/TEKOO1.tfwx"
Copies a file named TEKOOL1.tftwx in the USB mass storage into Edit Memory 1.

Related Commands

MMEMory:STORe:TRACe (on page  55)

52 AFG31000 Series Arbitrary Function Generator Programmer's Manual



Command descriptions

MMEMory:LOCK[.STATe]

This command sets or queries whether to lock a file or directory in the mass storage system. If you lock a file or
directory, you cannot overwrite or delete it.

This command:

Group
Mass Memory
Syntax
MMEMory:LOCK[:STATe] <file_name>{ON|OFF|<NR1>}
MMEMory:LOCK[:STATe]? <file_name>
Arguments
ON or <NR1>{0
Locks a file or directory in the mass storage system.
OFF or <NR1>=0
Allows you to overwrite or delete a file or directory in the mass storage system.
Returns
<NR1>
Examples

MMEMory:LOCK:STATe "M:/setupl.tfs”", ON

Locks the file "setupl.tfs

MMEMory:MDIRectory (no query form)

This command creates a directory in the mass storage system. If the specified directory is locked in the mass
storage system, this command causes an error.

This command:

Group

Mass Memory

Syntax

MMEMory:MDIRectory <directory_name>

Arguments

<directory_name>::=<string>
Specifies a directory hame to be created.

Examples

MMEMory:MDIRectory "M:/sample"

Creates a directory named ASAMPLE1060 in the mass sto
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MMEMory:STORe:STATe (no query form)

This command copies a setup file in the setup memory to a specified file in the mass storage system. If the specified
file in the mass storage system is locked, this command causes an error. You cannot create a new file if the
directory is locked. If the setup memory is deleted, this command causes an error. The <file_name> argumentis
a quoted string that defines the file name and path.

This command:

Group
Mass Memory
Syntax
MMEMory:STORe:STATe {0|1|2|3|4},<file_name>
Arguments
0,1,2,3,0r4
Specifies the location of setup memory.
<file_name>::=<string>
Specifies a file name in the mass storage system; the <file_name> includes path; path separators are
forward slashes (/).
Examples

MMEMory:STORe:STATe 1,"M:/test1.tfs"

Copies the setup file in the sedstifps mé& momnyt hecianti emnn
storage system.

Related Commands

MMEMory:LOAD:STATe (on page 52)
MMEMory:LOCK[:STATe] (onpage 53)
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MMEMory:STORe:TRACe (no query form)

This command copies a waveform data file in the Edit Memory to a file in the mass storage system. If the file in the
mass storage is locked, this command causes an error. You cannot create a new file if the directory is locked.

This command:

Group

Mass Memory

Syntax

MMEMory:STORe: TRACe EMEMory[1]|[EMEMory2,<file_name>

Arguments

<file_name>::=<string>

Specifies a file name in the mass storage system; the <file_name> includes path; path separators are
forward slashes (/).

Examples

MMEMory:STORe: TRACe EMEMory1,"M:/samplel.tfwx"
Copies the content of EMEMory1 to a file named "samplel.tfwx" in the internal mass storage system.

Related Commands

MMEMory:LOCK[:STATe] (onpage 53)
MMEMory:LOAD:TRACe (on page 52)
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MMEMory:OPEN:SEQuence (no query form)

This command loads a single sequence if <desired_sequence>is designated.

File formats supported: .seq i AFG30K Series sequence

NOTE. If the sequence, or any associated waveform name already exists, it will be overwritten without
warning.

This command:

Group

Mass Memory
Syntax

MMEMory:OPEN:SEQuence <file_name>
Arguments

< file_path >::=<string>

Indicates the relative path to the driver.
Examples

MMEMory:OPEN:SEQuence "U:/AFGseq.seq"
Opens the AFGseq.seq file and loads the waveforms,sequences, and parameters from this file.
Related Commands

MMEMory:SAVE:SEQuence (on page 57)
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MMEMory:SAVE:SE Quence (no query form)

This command exports a sequence given a unique name to an eligible storage location as the .seq file type.his
command loads a single sequence if <desired_sequence>is designated.

File formats supported: .seq 1 AFG30K Series sequence.

NOTE. If a file already exists in the selected file path, it is overwritten without warning. If the save fails, the
file is deleted.

This command:

Group

Mass Memory
Syntax

MMEMory:SAVE:SEQuence <file_name>
Arguments

< file_path >::=<string>

Indicates the relative path to the driver.
Examples

MMEMory:SAVE:SEQuence "U:/mySequence.seq"
Saves the sequence to the USB memory mySequence.seq .

Related Commands

MMEMory:OPEN:SEQuence (on page 56)
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*OPC

This command generates the operation complete message by setting bit 0 in the Standard Event Status Register
(SESR) when all pending commands that generate an OPC message are complete. The query command places the
ASCII character 1 into the output queue when all such OPC commands are complete.

This command:

Group
Synchronization
Syntax
*OPC
*OPC?
Arguments
None
Returns
<execution complete>::=1
Where 1 indicates that all pending operations are complete.
Examples

*OPC?

Return 1 to indicate that all pending OPC operations are finished.

*OPT? (query only)
This query-only command returns a list of the options installed in your AFG.

This command:

Group

System
Syntax

*OPT?

Arguments

None

Returns

<OPT>[, <OPT>[, <OPT>[, <OPT>]]]

Examples

*OPT?

Might return empty string, which indicates no option is installed in the instrument.
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OUTPut[1|2]:IMPedance

The OUTPut:IMPedance command sets the output load impedance for the specified channel. The specified value

is used for amplitude, offset, and high/low | evel ksgtti n
with a resolution of 1 q or 3 OUdTPg:IMPedance? hcemnthedfredutn$the v al u e
current load impedance setting in ohms. If the load impedance is set to INFinity, the query command returns

9.9E+37.

This command:

Group
Output
Syntax
OUTPut[1|2]:IMPedance {<ohms>|INFinity|MINimum|MAXimum}
OUTPut[1|2]:IMPedance?
Arguments
<ohms>::=<NR3>[<units>]
where: <units>::=OHM
I NFinity sets the | oad i mpedance to >10 kaq.
MI Ni mum sets the |l oad i mpedance to 1 q.
MAXimum sets the load impedance t o 10 kq.
Returns
<ohms>::=<NR3>
Examples

OUTPutl:IMPedance MAXimum

Sets the CH 1 | oad i mpedance to 10 kq.
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OUTPut[1|2]:POLarity

This command inverts a specified output waveform relative to the offset level. The query command returns the
polarity for the specified channel.

This command:

Group
Output
Syntax
OUTPut[1|2]:POLarity {NORMal|INVerted}
OUTPut[1|2]:POLarity?
Arguments
NORMal
Sets the specified output waveform polarity to Normal.
INVerted
Sets the specified output waveform polarity to Inverted.
Returns
NORM]|INV
Examples

OUTPutl:POLarity NORMal

Sets the CH 1 waveform polarity to Normal.
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OUTPuUt[1|2][:STATEe]

This command sets or queries whether to enable the AFG output for the specified channel.

This command:

Group
Output
Syntax
OUTPUt[1|2][:STATe]{ON|OFF|<NR1>}
OUTPUt[1|2][:STATe]?
Arguments
ON or <NR1>i0
Enables the AFG output.
OFF or <NR1>=0
Disables the AFG output.
Returns
<NR1>
Examples

OUTPutl:STATe ON
Sets the AFG CH 1 output to ON.
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OUTPut: TRIGger:MODE

This command sets or queries the mode (trigger or sync) for Trigger Output signal. When the burst count is set to
Inf-Cycles in burst mode, TRIGger indicates that the infinite number of cycles of waveform will be output from the
Trigger Output connector. When the burst count is set to Inf-Cycles in burst mode, SYNC indicates that one pulse
waveform is output from the Trigger Output connector when the Inf-Cycles starts. When Run Mode is specified other
than Burst Inf-Cycles, TRIGger, and SYNC have the same effect.

This command:

Group
Output
Syntax
OUTPut:TRIGger:MODE {TRIGger|SYNC}
OUTPut:TRIGger:MODE?
Arguments
TRIGger
Means TRIGger is selected for Trigger Out.
SYNC
Means SYNC is selected for Trigger Out.
Returns
TRIG|SYNC
Examples

OUTPut:TRIGger:MODE SYNC

Outputs one cycle waveform from the Trigger Output connector when Inf-Cycles starts.
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*PSC

This command sets and queries the power-on status flag that controls the automatic power-on execution of SRER
and ESER When *PSC is true, SRERand ESERare set to 0 at power-on. When *PSC is false, the current values in
the SRER and ESER are preserved in nonvolatile memory when power is shut off and are restored at power-on.

This command:

Group
Status
Syntax
*PSC <NR1>
*PSC?
Arguments
<NR1>=0
Sets the power-on status clear flag to false, disables the power-on clear, and allows the instrument to
possibly assert SRQ after power-on.
<NR1>10
Sets the power-on status clear flag true; sending *PSC 1 therefore enables the power-on status clear
and prevents any SRQ assertion after power-on.
Returns
<NR1>
Examples
*PSC 0

Sets the power-on status clear flag to false.
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*RCL (no query form)

This command restores the state of the instrument from a copy of the settings stored in the setup memory. The
settings are stored using the *SAV command. If the specified setup memory is deleted, this command causes an
error.

This command:

Group

Memory

Syntax

*RCL {0]1|2|3|4}
Arguments
0,1,2,3,0r4

Specifies the location of setup memory.

Examples

*RCL 3

Restores the instrument from a copy of the settings stored in memory location 3.
Related Commands

*SAV (on page 65)

RECALL:SETUp (no query form)

This command restores the state of the instrument from a copy of the settings stored in the mess memory. The
settings are stored using the *SAV command. If the specified file is deleted, this command causes an error.

This command:

Group

Mass Memory

Syntax

RECALL:SETUp <file_name>

Arguments

<file_name>
Specifies the file name.

Examples

RECALL:SETUp "U:/ffilel.tfs"
Restores the instrument from the file named file1.tfs that is stored in mass memory.

Related Commands

SAVe:SETUp (on page 66)
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*RST (no query form)

This command resets the instrument to the factory default settings. This command is equivalent to pushing the
Default button on the front panel. The default values are listed in Default Settings.

This command:

Group

System
Syntax

*RST

Arguments

None

Examples

*RST

Resets the AFG settings to the factory defaults.

*SAV (no query form)

This command stores the current settings of the AFG to a specified setup memory location. A setup memory
location numbered 0 ( last setup memory) is automatically overwritten by the setups when you power off the
instrument.

NOTE: If a specified numbered setup memory is locked, this command causes an error.

This command:

Group

Memory

Syntax

*SAV {0]1]2/34}

Arguments

0,1,2,3,0r4

Examples

*SAV 2

Saves the current instrument state in the memory location 2.

Related Commands

*RCL (onpage 64)
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SAVe:SETUp (no query form)

This command stores the current settings of the arbitrary function generator to a specified file in mass memory.
This command:

Group

Mass Memory

Syntax

SAVe:SETUp <file_name>

Arguments

<file_name>

Examples

SAVe:SETUp "U:ffilel.tfs"
Saves the present instrument state to the file1.tfs in the USB memory.

Related Commands

RECALL:SETUp (on page 64)
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SEQControl:RMODe

This command and query sets or returns the run mode of the advanced mode.
This command:

Group

Control

Syntax

SEQControl:RMODe{CONTinuous|TRIGgered|GATed|SEQuence}
SEQControl:RMODe?

Arguments

CONTinuous

Sets Run Mode to Continuous.
TRIGgered

Sets Run Mode to Triggered.
GATed

Sets Run Mode to Gated.
SEQuence

Sets Run Mode to Sequence.

Returns

CONT|TRIG|GAT|S EQ

Examples

SEQControl:RMODe TRIGgered

Sets the instrument Run mode to Triggered.
SEQControl:RMODe?

Returns CONT if the instrument is in continuous mode.

Related Commands

SEQControl:RUN[:IMMediate] (on page 68)
SEQControl:STOP[:IMMediate] (on page 68)
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SEQControl:RUN[:IMMediate] (no query form)

This command initiates the output of a waveform or sequence. This is equivalent to pushing the run button on the
front-panel. The validation of the sequence will be done first. If there is an error, such as different length waveforms
on CH1&CH2 one element, an error will be returned and the run will fail.

This command:

Group

Control
Syntax

SEQControl:RUN[:IMMediate]
Examples

SEQControl:RUN:IMMediate
Put the AFG sequence in the run state if valid.

Related Commands

SEQControl:STOP[ :IMMediate] (on page 68)

SEQControl:STOP[:IMMediate] (no query form)

This command stops the output of a sequence.

This command:

Group

Control
Syntax

SEQControl:STOP[:IMMediate]
Examples

SEQControl:STOP:IMMediate
Stop the output of a sequence.

Related Commands

SEQControl:RUN[:IMMediate] (on page 68)
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SEQControl:RESET[:.IMMediate] (no query form)

This command resets sequence to its default state. The waveform list and the sequence table will be cleared.
Parameters such as sampling rate, skew time will be set to its default value.

This command:

Group

Control
Syntax

SEQControl:RESET
Examples

SEQControl:RESET
Put the AFG sequence in the run state if valid.
Related Commands

SEQControl:RUN[:IMMediate] (onpage 68)
SEQControl:STOP[:IMMediate] (on page 68)

SEQControl:STATe

This command takes the instrument to Sequence mode or returns it to AFG mode.

This command:

Group
Control
Syntax
SEQControl:STATe {ON|OFF|<NR1>}
SEQControl:STATe?
Arguments
ON or <NR1>i o0
Sequence mode on
OFF or <NR1>=0
Sequence mode off
Returns
<NR1>
0 indicates that the instrument is in AFG mode.
1 indicates that the instrument is in Sequence mode.
Examples

SEQControl:STATe ON

Enters sequence mode
SEQControl:STATe?

Returns 0 if the instrument sequence is stopped.
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SEQControl:RSTATe? (query only)

This query returns the run state of the sequence.

This command:

Group
Control
Syntax
SEQControl:RSTATe?
Returns
<NR1>
0 indicates that the instrument has stopped.
1 indicates that the instrument is running.
Examples

SEQControl:RSTATe?
Return 0 if the instrument sequence is stopped.

Related Commands

SEQControl:RUN[:IMMediate] (on page 68)
SEQControl:STOP[:IMMediate] (on page 68)

SEQControl:SRATe

This command sets and query the sampling rate of the instrument.
This command:

Group

Control

Syntax

SEQControl:SRATe <NR2>
SEQControl:SRATe?

Arguments

<NR2>

Returns

<NR2>

Examples

SEQControl:SRATe 1.5E9

Sets sampling rate to 1.5 GHz.
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SEQControl:DELay

This command set or returns the time of trigger delay in sequence. This command is only valid in two-channel model
instrument.

This command:

Group
Control
Syntax
SEQControl: DELay {<skew_time>|MINimum|MAXimum}
SEQControl:DELay?
Arguments
<skew_time>::=<NR3>
Ranges from -320ns to 320ns
At *RST this returns 0.
Returns
<NR3>
Examples

SEQControl:DELay 100NS
Sets the channel two skew timer to 100ns.
Related Commands
[SOURce[1]2]:]PHASe:INITiate (on page 121)
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SEQControl:SOURce[n]:SCALe

This command sets or returns scale of sequence output.

This command:

Group
Control
Syntax
SEQControl:SOURce[1]|2]:SCALe <scale_value>
SEQControl:SOURce[1|2]:SCALe?
Arguments
<scale_value>::=<NR3>
Ranges from 0.0 to 1000.
At *RST,this returns 100.
Returns
<NR3>
Examples

SEQControl:SOURcel:SCALe 50
Sets the channel one output scale to 50%.

Related Commands

SEQControl:SOURCce[1]2]:OFFSet (onpage 73)
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SEQControl:SOURce [n]:OFFSet

This command sets or returns offset of sequence output.

This command:

Group
Control
Syntax
SEQControl:SOURce[1]2]:OFFSet {<offset_value>MINimum|MAXimum}
SEQControl:SOURce[1|2]:OFFSet?
Arguments
<offset_value>::=<NR3>
Ranges from -1e6 to 1e6.
At *RST,this returns O.
Returns
<NR3>
Examples

SEQControl:SOURcel:0FFSet 0.1
Sets the channel one output offset to 100 mV.

Related Commands

SEQControl:SOURce[1]|2]:SCALe (on page 73)
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SEQControl:TIMer

This command sets or returns the time of wait and jump trigger event. When the event is TIMER and not in off state,
it takes effect.

This command:

Group
Control
Syntax
SEQControl:TIMer {<timer_value>|MINimum|MAXimum}
SEQControl: TIMer?
Arguments
< timer_value >::=<NR2>
Ranges from 2 us to 3600s.
Returns
<NR2>
Examples

SEQControl:TIMer 0.5
Sets the trigger timer to 0.5s.

Related Commands

SEQuence:ELEM[n]:JUMP:EVENt  (on page 80)

74 AFG31000 Series Arbitrary Function Generator Programmer's Manual



Command descriptions

SEQuence:ELEM[n]:GOTO:INDex

This command and query sets or returns the target index for the GOTQcommand of the sequencer. After generating
the waveform specified in a sequence element, the sequencer jumps to the element specified as GOTQtarget. This
is an unconditional jump. If GOTCQarget is not specified, the sequencer simply moves on to the next element. If the
Loop Count is Infinite, the GOTQtarget which is specified in the element is not used. For this command to work, the
SEQuence:ELEM[n]:GOTO:STATe must be ONand the sequence element must exist.

NOTE: The first element of a sequence is taken to be 1 not 0.

This command:

Group
Sequence
Syntax
SEQuence:ELEM[n]:GOTO:INDex {<target>|MINimum|MAXimum}
SEQuence:ELEM[n]:GOTO:INDex?
Arguments
<target>::=<NR1>
Ranges from 1 to 256, it is related to the current sequence length and run mode. It should be no bigger
than current sequence table size. The value of <n> is an index number of sequence, ranging from 1 to
256.
Returns
<target>
Examples

SEQuence:ELEM1:GOTO:INDEX 6

Causes the sequencer to jump to sixth element after executing the first element.
SEQuence:ELEM1:GOTO:INDEX?

Might return 6.

Related Commands

SEQuence:ELEM[n]:GOTO:STATe (onpage 76)
SEQuence:LENGth (onp age 88)
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SEQuence:ELEM[n]:GOTO:STATe

This command and query sets or returns the GOTOstate of the sequencer. For the
SEQuence:ELEM[n]:GOTO:INDex command to take effect, the GO state must be set to ON

This command:

Group
Sequence
Syntax
SEQuence:ELEM[n]:GOTO:STATe <goto_state>
SEQuence:ELEM[n]:GOTO:STATe?
Arguments
<goto_state>::=<Boolean>
0 indicates OFF.
1 indicates ON.
At *RST, this returns 0.
The value of <n> is an index number of sequence, ranging from 1 to 256.
Returns
<NR1>
Examples

SEQuence:ELEM1.GOTO:STATe 1
Sets the GOTO state to ON.
Related Commands

SEQuence:ELEM[n]:GOTO:INDex (on page 75)
SEQuence:LENGth (on page 88)
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SEQuence:ELEM[n]:MARKer:STATe

This command:

Group
Sequence
Syntax
SEQuence:ELEM[n]:MARKer:STATe <marker_state>
SEQuence:ELEM[n]:MARKer:STATe?
Arguments
<marker_state>::=<Boolean>
0 indicates OFF.
1 indicates ON.
At *RST, this returns 0.
The value of <n> is an index number of sequence, ranging from 1 to 256.
Returns
<NR1>
Examples

SEQuence:ELEM1:MARKer:STATE 1

Sets the marker state to ON.
Related Commands

SEQuence:LENGth (on page 88)
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SEQuence:ELEM[n]:JTARget:INDex

This command and query sets or returns the target i ndex
will take effect only when SEQuence:ELEM[n]:JTARget:TYPE s setto INDex.

This command:

Group
Sequence
Syntax
SEQuence:ELEM[n]:JTARget:INDex <target>
SEQuence:ELEM[n]:JTARget:INDex?
Arguments
<target>::=<NR1>
Ranges from 1 to 256,it is related to the current sequence length and run mode. It should be no bigger
than current sequence table size.
The value of <n> is an index number of sequence, ranging from 1 to 256.
Returns
<NR1>
Examples

SEQuence:ELEM1.JTARGET:INDEX 10
Sets the jump target index to 10th element.

Related Commands

SEQuence:LENGth (on page 88)
SEQuence:ELEM (on page 75)
SEQuence:ELEM[n]:JTARget: TYPE
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SEQuence:ELEM[n]:JTARget:TYPE

This command and query sets or returns the event jump target type for the jump.

This command:

Group

Syntax

Sequence

Arguments

SEQuence:ELEM[n]:JTARget: TYPE {INDex|NEXT|OFF}
SEQuence:ELEM[n]:JTARget:TYPE?

Returns

INDex
Enables the sequencer to jump to an index set using SEQuence:ELEM1:JTARget:INDex command.
NEXT

Enables the sequencer to jump to the next sequence element.
SEQuence:ELEM1:JTARget:INDex

Setting is ignored.
OFF

Enables the sequencer to turn off the event jump state. In this state, even if the event occurs, the
sequencer ignores it.

The value of <n> is an index number of sequence, ranging from 1 to 256.

Examples

{IND|NEXT|OFF}

SEQuence:ELEM1:JTARget: TYPE INDex

Sets the jump target type to INDex.

Related Commands

SEQuence:LENGth (on page 88)
SEQuence:ELEM[n]:JTARget:INDex (on page 78)
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SEQuence:ELEM[n]:JUMP:EVENt

This command and query Set or returns the jump trigger event type. If SEQuence:ELEM[n]:JTARget:TYPE isin
the OFF state, the sequencer ignores trigger signals.

This command:

Group

Sequence

Syntax

SEQuence:ELEM[n]:JUMP:EVENt {EXT|BUS|MANual|TIMer}
SEQuence:ELEM[n]:JUMP:EVENTt?

Arguments

EXTernal

Indicates trigger signal is external trigger.
BUS

Indicates trigger signal generated by *TRG command.
MANual

Indicates trigger signal generated by manual press button.
TIMer

Indicates trigger signal generated by internal timer.
At *RST, this returns EXT.
The value of <n> is an index number of sequence, ranging from 1 to 256.

Returns

{EXT|BUS|MAN|TIM}

Examples

SEQUENCE:ELEM1:JUMP:EVENt EXT
Set the jump trigger event to EXT.
Related Commands

SEQuence:LENGth (on page 88)
SEQuence:ELEM[n]:JUMP:SLOpe  (on page 81)
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SEQuence:ELEM[n]:JUMP:SLOPe

This command sets or returns the slope of external trigger for jump trigger event. If SEQuence:ELEM[n]:
JTARget: TYPE is in the OFF state, the sequencer ignores trigger signals.

If SEQUENCE:ELEM[n]:JUMP:EVENT is not the Ext, This command doesn't take effect.

This command:

Group
Sequence
Syntax
SEQuence:ELEM[n]:JUMP:SLOPe {POSitive|NEGative}
SEQuence:ELEM[n]:JUMP:SLOPe?
Arguments
POSitive
Indicates that the event occurs on the rising edge of the external trigger signal.
NEGative
Indicates that the event occurs on the falling edge of the external trigger signal.
At *RST, this returns POSitive.
The value of <n> is an index number of sequence, ranging from 1 to 256.
Returns
{POS|NEG}
Examples

SEQuence:ELEM1:JUMP:SLOPe POSitive
Sets the trigger slope to positive, which triggers on the rising edge of the signal.

Related Commands

SEQuence:LENGth (on page 88)
SEQuence:ELEM[n]:JUMP:EVENt  (on page 80)
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Command descriptions

SEQuence:ELEM[n]:LOOP:COUNt

This command and query sets or returns the loop count. Loop count setting for an element is ignored if

SEQuence:ELEM[n]:LOOP:INFinite is set to ON.
This command:
Group
Sequence
Syntax
SEQuence:ELEM[n]:LOOP:COUNTt {<KNR1>|MINimum |MAXimum}
SEQuence:ELEM[n]:LOOP:COUNt?
Arguments
<NR1>
The value ranges between 1 and 1E6.
At *RST, this returns 1.
The value of <n> is an index number of sequence, ranging from 1 to 256.
Returns
<NR1>
Examples

SEQuence:ELEM1:LOOP:COUNt 100
Sets the element loop count to 100.

Related Commands

SEQuence:LENGth (on page 88)
SEQuence:EL EM[n]:LOOP:INFinite (on page 83)
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SEQuence:ELEM[n]:LOOP:INFinite

This command and query sets or returns the infinite looping state for a sequence element. When an infinite loop is
set on an element, the sequencer continuously executes that element. To break the infinite loop, either issue the
SEQControl:STOP[:IMMediate] command or change the run mode to Continuous by using
SEQControl:RMODe command.

This command:

Group
Sequence
Syntax
SEQuence:ELEM[n]:LOOP:INFinite <loop_state>
SEQuence:ELEM[n]:LOOP:INFinite?
Arguments
<loop_state>::=<Boolean>
0 indicates OFF
1 indicates ON
At *RST, this returns 0.The value of <n> is an index number of sequence, ranging from 1 to 256.
Returns
<NR1>
Examples

SEQuence:ELEM1:LOOP:INFinite 1
Sets the infinite flag to ON.

Related Commands

SEQuence:LENGth (on page 88)
SEQuence:ELEM[n]:LOOP:COUNt (on page 82)
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SEQuence:ELEM[n]: TWAIt[:STATe]
This command and query sets or returns the wait trigger state for an element.
Send a trigger signal, using an internal timer, in one of the following ways:

A By using an external trigger signal.
A By pressing the fAForce Triggero button on the
A By sending the *TRG remote command.

This command:

Group
Sequence
Syntax
SEQuence:ELEM[n]: TWAIt[:STATe] <wait_trigger_state>
SEQuence:ELEM[n]: TWAIt[:STATe]?
Arguments
<wait_trigger_state>::=<Boolean>
0 indicates OFF
1 indicates ON
At *RST, this returns 0.The value of <n> is an index number of sequence, ranging from 1 to 256.
Returns
<NR1>
Examples

SEQuence:ELEM1:TWAIt 1
Sets the wait trigger state to ON.

Related Commands

SEQuence:LENGth (on page 88)
SEQuence:ELEM[n]: TWAIt:EVENt (on page 85)
SEQuence:ELEM[n]:TWAIt:SLOpe (on page 86)
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SEQuence:ELEM[n]: TWAIit:EVENt

This command and query Set or returns the wait trigger event type. If SEQuence:E LEM[n]:TWAIt s in the OFF
state, the sequencer ignores trigger signals.

This command:

Group

Sequence

Syntax

SEQuence:ELEM[n]: TWAIit:EVENt {EXT|BUS|MANual|TIMer}
SEQuence:ELEM[n]: TWAIit:EVENTt?

Arguments

EXT

Indicates trigger signal is external trigger.
BUS

Indicates trigger signal generated by *TRG command.
MANual

Indicates trigger signal generated by manual press button.
TIMer

Indicates trigger signal generated by internal timer.

At *RST, this returns EXT.

The value of <n> is an index number of sequence, ranging from 1 to 256.
Returns

{EXT|BUS|MAN|TIM}

Examples

SEQuence:ELEM1:TWAIt:EVENt EXT
Set the wait trigger event of element 1 to EXT.

Related Commands

SEQuence:LENGth (on page 88)
SEQuence:ELEM[n]:TWAIt:SLOpe (on page 86)
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SEQuence:ELEM[n]: TWAIit:SLOPe

This command sets or returns the slope of external trigger for wait trigger event. If SEQuence:ELEM[n]:TWAIit is
in the OFF state, the sequencer ignores trigger signals.

If SEQuence:ELEM[n]: TWAIt:EVENt is not the Ext, This command doné6t tak
This command:
Group
Sequence
Syntax
SEQuence:ELEM[n]:TWAIt:SLOPe {POSitive|NEGative}
SEQuence:ELEM[n]: TWAIt:SLOPe?
Arguments
POSitive
Indicates that the event occurs on the rising edge of the external trigger signal.
NEGative
Indicates that the event occurs on the falling edge of the external trigger signal.
At *RST, this returns POS.
The value of <n> is an index number of sequence, ranging from 1 to 256.
Returns
{POS|NEG}
Examples

SEQuence:ELEM1:TWAIt:SLOPe POSitive
Sets the trigger slope of element 1 to positive, which triggers on the rising edge of the signal.

Related Commands

SEQuence:LENGth (on page 88)
SEQuence:ELEM[n]:TWAIit:EVENt (on page 85)
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SEQuence:ELEM[n]:WAVeform[m]

This command and query sets or returns the waveform for a sequence element.

NOTE. The value of n indicates index number of sequence.The value of m= 1|2 is based on the model. If
the suffix is omitted, 1 is assumed.The value of m indicates the channel that will output the waveform when
the sequence is run.The length of all the waveforms specified for a sequence element must be equal.

This command:

Group
Sequence
Syntax
SEQuence:ELEM[n]:WAVeform[1|2] <wfm_name>
SEQuence:ELEM[n]:WAVeform[1]|2]?
Arguments
<wfm_name>::=<string>
Indicates that the waveform path and name.
M:/ indicates the internal memory.
U:/ indicates the external USB memory.
P:/ indicates the internal predefine waveforms.
The value of <n> is an index number of sequence, ranging from 1 to 256.
Returns
<string>
Examples

SEQuence:ELEM1:WAVeform1 "P:/Pulse1000.tfwx"
Sets the Pulse1000.tfwx waveform from internal driver into the first element of the sequence.

Related Commands

SEQuence:LENGth (on page 88)
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SEQuence:LENGth

This command and query sets or returns the sequence length. You can use the command to clear all sequence

elements in a single action by passing 0 as the parameter. However, this action cannot be undone so exercise

necessary caution. Also note that passing avaluelessthan t he sequenceds current | engt
sequence elements to be deleted at the end of the sequence. For example if SEQuence:LENGth? returns 200 and

you subsequently send SEQuence:LENGth 21 , all sequence elements except the first 20 will be deleted.

This command:

Group
Sequence
Syntax
SEQuence:LENGth <NR1>
SEQuence:LENGth?
Arguments
<NR1>
Ranges from 0 to 256.
At *RST, this returns 0.
Returns
<NR1>
Examples

SEQuence:LENGth 10

Creates a sequence of 10 elements initializing all sequence parameters to default values.
SEQuence:LENGth?

Now returns 10.

SEQuence:NEW (No Query Form)

This command creates a new sequence with no name, empty steps,and no tracks. This command clears the
waveform list and sets the instrument settings to default. Its function is the same as SEQC:RESET.

This command:

Group

Sequence
Syntax

SEQuence:NEW
Examples

SEQuence:NEW

Creates a new sequence.
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Command descriptions

[SOURce[1|2]]:AM[:DEPTNh]

This command sets or queries the modulation depth of AM modulation for the specified channel. You can set the
modulation depth from 0.0% to 120.0% with resolution of 0.1%.

This command:

Group
Source
Syntax
[SOURCce[1]|2]]:AM[:DEPTh]{<depth>|MINimum|MAXimum}
[SOURCce[1|2]]:AM[:DEPTh]?
Arguments
<depth>::=<NR2>[<units>]
where:
<NR2>is the depth of modulating frequency.
<units>::=PCT
MINimum sets the modulation depth to minimum value.
MAXimum sets the modulation depth to maximum value.
Returns
<depth>
Examples

SOURcel:AM:DEPth MAXimum

Sets the depth of modulating signal on CH1 to the maximum value.
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Command descriptions

[SOURce[1|2]]:AM:INTernal:FREQuency

This command sets or queries the internal modulation frequency of AM modulation for the specified channel. You
can use this command only when the internal modulation source is selected. You can set the internal modulation
frequency from 1 mHz to 1 MHZ with resolution of 1 mHz.

You can select the source of modulating signal by using the [SOURce[1|2]]:AM:SOURCce
[INTer nallEXTernal] command.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:AM:INTernal:FREQuency {<frequency>|MINimum|MAXimum}
[SOURce[1]2]]:AM:INTernal:FREQuency?
Arguments
<frequency>::=<NRf>[<units>]
where:
<NRf> is the modulation frequency.
<units>::=[Hz | kHz | MHZ]
Returns
<frequency>
Examples

SOURcel:AM:INTernal:FREQuency 10kHz
Sets the CHL1 internal modulation frequency to 10 kHz.

Related Commands

[SOURce[1]2]]:AM:SOURce (onpage 93)
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Command descriptions

[SOURce[1|2]]:AM:INTernal:FUNCtion

This command sets or queries the modulating waveform of AM modulation for the specified channel. You can use
this command only when the internal modulation source is selected.

If you specify EFILe when there is no EFILe or the EFILe is not yet defined, this command causes an error. You
should set EFILe, then run this command again.

This command:

Group

Source

Syntax

[SOURCce[1|2]]:AM:INTernal:FUNCtion
{SINusoid|SQUare | TRIangl | RAMP | NRAMp | PRNoise | EMEMory[1] | EMEMory2 | EFILe}
[SOURCce[1|2]]:AM:INTernal:FUNCtion?

Arguments

SINusoid|SQUare|TRIangle| RAMP|NRAMp|PRNoise
One of six types of function waveform can be selected as a modulating signal.
EMEMory[1] | EMEMory2

A user defined waveform saved in the user waveform memory or the EMEMory can be selected as a
modulating signal.

EFILe
EFILe is used as a modulating signal.

Returns

SIN|SQU|TRI|[RAMP|NRAM|PRN|EMEM|EFIL

Examples

SOURcel:AM:INTernal:FUNCtion SQUare
Selects Square as the shape of modulating waveform for the CH1 output.
Related Commands

[SOURCce[1|2]]:AM:SOURce (on page 93)
[SOURCce[1]2]]:AM:INTernal:FUNCtion:EFILe (onpage 91)
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Command descriptions

[SOURce[1|2]]:AM:INTernal:FUNCtion:EFILe

This command sets or queries an EFILe name used as a modulating waveform for AM modulation. A file name must
be specified in the mass storage system. Thisc o mmand returns A o0 if there is

This command:

Group
Source
Syntax
[SOURCce[1|2]]:AM:INTernal:FUNCtion:EFILe <file_name>
[SOURCce[1|2]]:AM:INTernal:FUNCtion:EFILe?
Arguments
<file_name>::=<string>
Specifies a file name in the mass storage system; the <file_name> includes path; path separators
are forward slashes (/)
Returns
<file_name>
Examples

SOURcel: AM: I NTer nal : F UN\CGtA MPrL:EELF. It Lf ew xfOU :

Sets a fi NAMRUIEM. tifUwx 0 iage a$ theemodulatmgwaweform for AM
modulation.
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Command descriptions

[SOURce[1|2]]:AM:SOURCce

This command sets or queries the source of modulating signal of AM modulation for the specified channel.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:AM:SOURce {INTernal|EXTernal }
[SOURCce[1|2]]:AM:SOURce?
Arguments
INTernal
Means that the carrier waveform is modulated with an internal source.
EXTernal
Means that the carrier waveform is modulated with an external source.
Returns
INT|EXT
Examples

SOURcel:AM:SOURce INTernal

Sets the CH1 source of modulating signal to internal.
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Command descriptions

[SOURce[1|2]]:AM:STATe

This command enables or disables AM modulation for the specified channel. The query command returns the state

of AM modulation.

This command:

Group
Source
Syntax
[SOURCce[1|2]:AM:STAT e {ON|OFF|<NR1>}
[SOURCce[1|2]]:AM:STATe?
Arguments
ON or <NR1>{0
Enables AM modulation.
OFF or <NR1>=0
Disables AM modulation.
Returns
<NR1>
Examples

SOURcel:AM:STATe ON
Enables the CH1 AM modulation.

[SOURCce[1]|2]:]BURSLt:INFInite:REARM  (no query form)

This command stop output, then set burst state to wait trigger.

This command:

Group
Source
Syntax
[SOURce[1]2]:]BURSLt:INFInite:REARmM
Examples
SOURce:BURSt:INFInite:REARmM
Stop CH1 output, waiting next trigger.
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Command descriptions

[SOURce[1|2]:]BURSLt:IDLE

This command sets or queries the idle state of burst. Idle state means the output level between two burst output.

This command:

Group
Source
Syntax
[SOURce[1|2]]:BURSL:IDLE {START|DC|END}
[SOURCce[1|2]]:BURSL:IDLE?
Arguments
START
The output keep same as the first point of burst waveform.
DC
The output keep the DC.
END
The output keep same as the end point of burst waveform.
Returns
START|DC|END
Examples

SOURcel:BURStIIDLE START

Sets the idle state to the first point of burst waveform.
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Command descriptions

[SOURce[1|2]]:BURSt :MODE

This command sets or queries the burst mode for the specified channel.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:BURSt:MODE {TRIGgered|GATed}
[SOURCce[1|2]]:BURSt:MODE?
Arguments
TRIGgered
Means that triggered mode is selected for burst mode.
GATed
Means gated mode is selected for burst mode.
Returns
TRIG|GAT
Examples

SOURcel:BURSt:MODE TRIGgered

Selects triggered mode.

96 AFG31000 Series Arbitrary Function Generator Programmer's Manual



Command descriptions

[SOURce[1|2]]:BURSt:NCYCles

This command sets or queries the number of cycles (burst count) to be output in burst mode for the specified
channel. The query command returns 9.9E+37 if the burst count is set to INFinity.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:BURSt:NCYCles {<cycles>|INFinity|MINimum|MAXimum}
[SOURCce[1|2]]:BURSt:NCYCles?
Arguments
<cycles>::=<NRf>
where:
<NRf> is the burst count; the burst count ranges from 1 to 1,000,000.
INFinity sets the burst count to infinite count.
MINimum sets the burst count to minimum count.
MAXimum sets the burst count to maximum count.
Returns
<cycles>
Examples

SOURcel:BURSt:NCYCles 2
Sets the CH1 burst count to 2.
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Command descriptions

[SOURCce[1|2]]:BURSLt[:STATe]

This command enables or disables the burst mode for the specified channel. The query command returns the state
of burst mode.

This command:

Group
Source
Syntax
[SOURce[1|2]]:BURSH[:STATe] {ON|OFF|<NR1>}
[SOURCce[1|2]]:BURSL[:STATe]?
Arguments
ON or <NR1>{0
Enables the burst mode.
OFF or <NR1>=0
Disables the burst mode.
Returns
<NR1>
Examples

SOURcel:BURSt:STATe ON
Enables the burst mode for the CH1.
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Command descriptions

[SOURce[1|2]] :BURSt: TDELay

This command sets or queries delay time in the burst mode for the specified channel. It specifies a time delay
between the trigger and the signal output. This command is available only in the Triggered burst mode.

The setting range is 0.0 ns to 85.000 s with resolution of 100 ps or 5 digits.
This command:

Group
Source
Syntax
[SOURCce[1|2]]:BURSt: TDELay {<delay>|MINimum|MAXimum}
[SOURCce[1|2]]:BURSt:TDELay?
Arguments
<delay>::=<NRf>[<units>]
where: <units>::=[s | ms | us | ns]
MINimum sets the trig delay time to minimum value.
MAXimum sets the trig delay time to maximum value.
Returns
<delay>
Examples

SOURcel:BURSt: TDELay 20ms
Sets the CH1 trig delay time to 20 ms.

AFG31000 Series Arbitrary Function Generator Programmer's Manual 99



Command descriptions

[SOURCce[1|2]]:COMBIne:FEED

This command sets or queries whether to add the internal noise or an external signal to an output signal for the

specified channel.

When you specify the internal noise, you can set or query the noise level by the
SOURce<3|4>:POWer[:LEVel][:IMMediate][:AMPLitude] command.

To disable theinternalnoi se add or the external signal add
You can add an external signal to the CH1 output signal of the AFG31000 Series.

The CH2 output is not available for adding external signal.

Both the internal noise and an external signal can be added simultaneously to the AFG.

This command:

functi on,

Group
Source
Syntax
[SOURce[1|2]]:COMBine:FEED {"NOISe"|"EXTernal"["BOTH"|""}
[SOURce[1]2]]:COMBIne:FEED?
Arguments
NOISe
Indicates that the internal noise is added to the output signal.
EXTernal
Indicates that an external signal is added to the CH1 output signal.
BOTH
Indicates that the internal noise and an external signal are added to the CH1 output signal.
ik 0 disables the internal noi se to add and external
Returns
ANOI SEXTO| ABOTHO| fio
Examples

SOURcel:COMBIne:FEED "EXTernal"

Adds an external signal to the CH1 output signal.
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Command descriptions

[SOURce[1|2]]:FM[:DEViation]

This command sets or queries the peak frequency deviation of FM modulation for the specified channel. The setting
range of frequency deviation depends on the waveform selected as the carrier. For more information, refer to the
specifications in the AFG31000 Series Specifications and Performance Verification Manual, which can be found on
the Tektronix website tek.com.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:FM[:DEViation] {<deviation>|MINimum|MAXimum}
[SOURce[1]2]]:FM[:DEViation]? [MINimum|MAXimum]
Arguments
<deviation>::=<NRf>[<units>]
where:
<NRf> is the frequency deviation.
<units>::=[Hz | kHz | MHZ]
Returns
<deviation>
Examples

SOURcel:FM:DEViation 1.0MHz

Sets the CH1 frequency deviation to 1.0 MHz.
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Command descriptions

[SOURce[1|2]]:FM:INTernal:FREQuency

This command sets or queries the internal modulation frequency of FM modulation for the specified channel. You
can use this command only when the internal modulation source is selected. You can set the internal modulation
frequency from 1 mHz to 1 MHz with resolution of 1 mHz. You can select the source of modulating signal by using

the [SOURCce[1|2]]:FM:SOURCce {INTernal|[EXTernal} command.
This command:
Group
Source
Syntax
[SOURce[1]2]]:FM:INTernal:FREQuency {<frequency>|MINimum|MAXimum}
[SOURCce[1|2]]:FM:INTe rnal:FREQuency?
Arguments
<frequency>::=<NRf>[<units>]
where:
<NRf> is the modulation frequency.
<units>::=[Hz | kHz | MHZ]
Returns
<frequency>
Examples

SOURcel:FM:INTernal:FREQuency 10kHz
Sets the CH1 internal modulation frequency to 10 kHz.

Related Com mands

[SOURCce[1]2]]:FM:SOURce (onpage 104)
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Command descriptions

[SOURce[1|2]]:FM:INTernal:FUNCtion

This command sets or queries the modulating waveform of FM modulation for the specified channel. You can use
this command only when the internal modulation source is selected.

If you specify EFILe when there is no EFILe or the EFILe is not yet defined, this command causes an error. You
should set EFILe, then run this command again.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:FM:INTernal:FUNCtio n
{SINusoid|SQUare|TRIangle| RAMP|NRAMp|PRNoise| EMEMory[1]|[EMEMory2|EFILe}
[SOURCce[1|2]]:FM:INTernal:FUNCtion?
Arguments
SINusoid|SQUare|TRIangle| RAMP|NRAMp|PRNoise|EMEMory[1]|[EMEMory2|EFILe
Returns
SIN|SQU|TRIIRAMP|NRAM|PRN|EMEM|EFIL
Examples

SOURcel:FM:IN Ternal:FUNCtion SQUare

Selects Square as the shape of modulating waveform for the CH1 output.
Related Commands

[SOURCce[1]2]]:FM:SOURce (onpage 104)

AFG31000 Series Arbitrary Function Generator Programmer's Manual 103



Command descriptions

[SOURce[1|2]]:FM:INTernal:FUNCtion:EFILe

This command sets or queries an EFILe name used as a modulating waveform for FM modulation. A file name must
be specified in the mass storage system. This command r e

This command:

Group
Source
Syntax
[SOURCce[1|2]]:FM:INTernal:FUNCtion:EFILe <file_name>
[SOURce[1]2]]:FM:INTernal:FUNCtion:EFILe?
Arguments
<file_name>::=<string>
Specifies a file name in the mass storage system; the <file_name> includes path; path separators are
forward slashes (/).
Returns
<file_name>
Examples

SOURcel: FM: I NTernal : FUNCtion: EFI Le ASAMPLE1O0

Sets a file named i S A MP Likthedmass storage.

[SOURce[1|2]]:FM:SOURce

This command sets or queries the source of the modulating signal of FM modulation for the specified channel.

This command:

Group
Source
Syntax
[SOURce[1]2]]:FM:SOURCce {INTernal|EXTernal}
[SOURCce[1|2]]:FM:SOURce?
Arguments
INTernal
Means that the carrier waveform is modulated with the internal source.
EXTernal
Means that the carrier waveform is modulated with an external source.
Returns
INT|EXT
Examples

SOURcel:FM:SOURce INTernal

Sets the CH1 source of modulating signal to internal.
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Command descriptions

[SOURce[1|2]]:FM:STATe

This command enables or disables FM modulation. The query command returns the state of FM modulation.

This command:

Group
Source
Syntax
[SOURce[1|2]]:FM:STATe {ON|OFF|<NR1>}
[SOURCce[1|2]]:FM:STATe?
Arguments
ON or <NR1>i0
Enables FM modulation.
OFF or <NR1>=0
Disables FM modulation.
Returns
<NR1>
Examples

SOURcel:FM:STATe ON
Enables the CH1 FM modulation.
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Command descriptions

[SOURce[1|2]]:FREQuency:CENTer

This command sets or queries the center frequency of sweep for the specified channel. This command is always
used with the [SOURce[1]2]]:FREQuency:SPAN command. The setting range of center frequency depends on
the waveform selected for sweep.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:FREQuency:CENTer {<frequency>|MINimum|MAXimum}
[SOURCce[1|2]]:FREQuency:CENTer?
Arguments
<frequency>::=<NRf>[<units>]
where:
<NRf> is the center frequency.
<units>::=[Hz | kHz | MHZ]
Returns
<frequency>
Examples

SOURcel:FREQuency:CENTer 550kHz
Sets the CH1 center frequency to 550 kHz.

Related Commands

[SOURce[1]2]] :FREQuency:SPAN (onpage 110)
[SOURCce[1]2]]:FREQuency:MODE (on page 109)
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Command descriptions

[SOURce[1|2]]:FREQuency:CONCurrent[:STATe]

This command enables or disables the function to copy the frequency (or period) of one channel to another channel.

The [SOURCce[1|2]]:FREQuency:CONCurre nt command copies the frequency (or period) of the channel

specified by the header suffix to another channel. If you specify CH1 with the header, the CH1 frequency will be
copied to CH2.

The [SOURCce[1|2]]:FREQuency:CONCurrent? command returns 0 (OFF) or 1 (ON).
If your AFG is single-channel model, this command is not supported.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:FREQuency:CONCurrent[:STATe] {ON|OFF|<NR1>}
[SOURce[1]2]]:FREQuency:CONCurrent[:STATe]?
Arguments
ON or <NR1>{0
Enables the concurrent copy function.
OFF or <NR1>=0
Disables the concurrent copy function.
Returns
<NR1>
Examples

SOURcel:FREQuency:CONCurrent ON
Copies the frequency value of CH1 to CH2.
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Command descriptions

[SOURce[1|2]]:FREQuency[:CW/|:FIXed]

This command sets or queries the frequency of output waveform for the specified channel. This command is
available when the Run Mode is set to other than Sweep.

The setting range of output frequency depends on the type of output waveform. If you change the type of output
waveform, it might change the output frequency because changing waveform types impacts on the setting range of
output frequency. The resolution is 1 e€Hz or 12 digits.
AFG31000 Series Specifications and Performance Verification Technical Reference, which can be found on the
Tektronix website tek.com.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:FREQuency[:CW|:FIXed] {<frequency>|MINimum|MAXimum}
[SOURCce[1|2]]:FREQuency[:CW|:FIXed]?
Arguments
<frequency>::=<NRf>[<units>]
where:
<NRf> is the output frequency
<units>::=[Hz | kHz | MHZ]
Returns
<frequency>
Examples

SOURcel:FREQuency:FIXed 500kHz

Sets the CH1 output frequency to 500 kHz when the Run Mode is set to other than sweep.
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Command descriptions

[SOURce[1|2]]:FREQuency:MODE

This command sets or queries the frequency sweep state. You can select sine, square, ramp, or arbitrary waveform
for sweep. The AFG automatically changes to the Continuous mode if any waveform is selected other than sine,
square, ramp, or an arbitrary waveform.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:FREQuency:MODE {CW/|FIXed|SWEep}
[SOURCce[1|2]]:FREQuency:MODE?
Arguments
CW|FIXed
Means that the frequency is controlled by the [SOURce[1|2]]:FREQuency[:CW/|:FIXed] command; the
sweep is invalid.
SWEep
Means that the output frequency is controlled by the sweep command set; the sweep is valid.
Returns
CW/|SWE
Examples

SOURcel:FREQuency:MODE SWEep
Specifies the sweep command set for controlling the CH1 output frequency.
Related Commands

[SOURce[1]2]]:FREQuency[:CW|:FIXed] (on page 108)
[SOURce[1]2]]:FREQuency:CENTer (on page 106)
[SOURCce[1]2]]:FREQuency:SPAN (on page 110)
[SOURce[1]2]]:FREQuency:STARt (onpage 111)
[SOURCce[1]2]]:FREQuency:STOP (on page 112)
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Command descriptions

[SOURce[1|2]]:FREQuency:SPAN

This command sets or queries the span of frequency sweep for the specified channel. This command is always
used with the [SOURce[1]2]]:FREQuency:CENTer command. The setting range of frequency span depends on
the waveform selected for sweep.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:FREQuency:SPAN {<frequency=>|MINimum|MAXimum}
[SOURCce[1|2]]:FREQuency:SPAN?
Arguments
<frequency>::=<NRf>[<units>]
where:
<NRf> is the frequency span
<units>::=[Hz | kHz | MHZ]
Returns
<frequency>
Examples

SOURcel:FREQuency:SPAN 900kHz
Sets the CH1 frequency span to 900 kHz.

Related Commands

[SOURce[1]2]]:FREQuency:CENTer (on page 106)
[SOURce[1]2]]:FREQuency:MODE (on page 109)
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Command descriptions

[SOURce[1|2]]:FREQuency:STARt

This command sets or queries the start frequency of sweep for the specified channel. This command is always used
with the [SOURce[1|2]]:FREQuency:STOP command. The setting range of start frequency depends on the
waveform selected for sweep. For more information on the setting range, refer to the AFG31000 Series
Specifications and Performance Verification Manual, which can be found on the Tektronix website tek.com.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:FREQuency:STARt {<frequency>|MINimum|MAXimum}
[SOURCce[1|2]]:FREQuency:STARt?
Arguments
<frequency>::=<NRf>[<units>]
where:
<NRf> is the start frequency.
<units>::=[Hz | kHz | MHZ]
Returns
<frequency>
Examples

SOURcel:FREQuency:STARt 10kHz
Sets the sweep start frequency of CH1 to 10 kHz.

Related Commands

[SOURce[1]2]]:FREQuency:MODE (on page 109)
[SOURCce[1]2]]:FREQuency:STOP (on page 112)
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Command descriptions

[SOURce[1|2]]:FREQuency:STOP

This command sets or queries the stop frequency of sweep for the specified channel. This command is always used
with the [SOURce[1|2]]:FREQuency:STARt command. The setting range of stop frequency depends on the
waveform selected for sweep. For more information on the setting range, refer to the AFG31000 Series
Specifications and Performance Verification Manual, which can be found on the Tektronix website tek.com.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:FREQuency:S TOP {<frequency>|MINimum|MAXimum}
[SOURCce[1|2]]:FREQuency:STOP?
Arguments
<frequency>::=<NRf>[<units>]
where:
<NRf> is the stop frequency.
<units>::=[Hz | kHz | MHZ]
Returns
<frequency>
Examples

SOURcel:FREQuency:STOP 100kHz
Sets the stop frequency of CH1 to 100 kHz.
Related Commands

[SOURce[1]2]]:FREQuency:MODE (on page 109)
[SOURCce[1]2]]:FREQuency:STOP (on page 112)
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Command descriptions

[SOURce[1|2]]:FSKey[:FREQuency]

This command sets or queries the hop frequency of FSK modulation for the specified channel.

This command:

Group
Source
Syntax
[SOURCce[1]|2]]:FSKey[:FREQuency] {<frequency>|MINimum|MAXimum}
[SOURCce[1|2]]:FSKey[:FREQuency]?
Arguments
<frequency>::=<NRf>[<units>]
where:
<NRf> is the hop frequency
<units>::=[Hz | kHz | MHZ]
Returns
<frequency>
Examples

SOURcel:FSKey:FREQuency 1.0MHz
Sets the hop frequency of CH1 FSK modulation to 1.0 MHz.
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Command descriptions

[SOURce[1|2]]:FSKey:INTernal:RATE

This command sets or queries the internal modulation rate of FSK modulation for the specified channel. You can
use this command only when the internal modulation source is selected.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:FSKey:INTernal:RATE {<rate>|MINimum|MAXimum}
[SOURCce[1|2]]:FSKey:INTernal:RATE?
Arguments
<rate>::=<NRf>[<units>]
where:
<NRf> is the modulation rate
<units>::=[Hz | kHz | MHZ]
Returns
<rate>
Examples

SOURCcel:FSKey:INTernal:RATE 50Hz

Sets the CH1 internal modulation rate to 50 Hz.
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Command descriptions

[SOURce[1|2]]:FSKey:SOURCce

This command sets or queries the source of modulation signal of FSK modulation for the specified channel.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:FSKey:SOURCce {INTernal|EXTernal}
[SOURce[1]2]]:FSKey:SOURce?
Arguments
INTernal
Means that the carrier waveform is modulated with an internal source.
EXTernal
Means that the carrier waveform is modulated with an external source.
Returns
INT|EXT
Examples

SOURcel:FSKey:SOURce INTernal

Sets the CH1 source of modulating signal to internal.
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Command descriptions

[SOURce[1|2]]:FSKey:STATe

This command enables or disables FSK modulation. The query command returns the state of FSK modulation. You
can select a sine, square, ramp, or arbitrary waveform for the carrier waveform.

This command:

Group
Source
Syntax
[SOURce[1|2]]:FSKey:STATe {ON|OFF|<NR1>}
[SOURCce[1|2]]:FSKey:STATe?
Arguments
ON or <NR1>{0
Enables FSK modulation.
OFF or <N R1>=0
Disables FSK modulation.
Returns
<NR1>
Examples

SOURcel:FSKey:STATe ON
Enables the CH 1 FSK modulation.
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Command descriptions

[SOURce[1|2]]:FUNCtion:EFILe

This command sets or queries an EFILe name used as an output waveform. A file name must be specified in the
massstor age system. This command returns A o6 if there is no

This command:

Group
Source
Syntax
[SOURCce[1|2]]:FUNCtion:EFILe <file_name>
[SOURCce[1|2]]:FUNCtion:EFILe?
Arguments
<file_name>::=<string>
Specifies a file name in the mass storage system; the <file_name> includes path; path separators are
forward slashes (/).
Returns
<file_name>
Examples

SOURcel: AM: I NTer nal : FUN\GtA MPn_:EELF It Lf ew xfoU :

Sets afile named i SAMP L E 1 . ih thewnass storage as the modulating waveform for AM
modulation.
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Command descriptions

[SOURce[1|2]]:FUNCtion:RAMP:SYMMetry

This command sets or queries the symmetry of ramp waveform for the specified channel. The setting range is 0.0%
to 100.0%.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:FUNCtion:RAMP:SYMMetry {<symmetry>|MINimum|MAXimum}
[SOURCce[1|2]]:FUNCtion:RAMP:SYMMetry?
Arguments
<symmetry>::=<NR2>[<units>]
where:
<NR2>is the symmetry
<units>::=PCT
Returns
<symmetry>
Examples

SOURcel:FUNCtion:RAMP:SYMMetry 80.5

Sets the symmetry of the CH1 ramp waveform to 80.5%.
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Command descriptions

[SOURce[1|2]]:FUNCtion[:SHAPe€]

This command sets or queries the shape of the output waveform. When the specified user memory is deleted, this
command causes an error if you select the user memory.

This command:

Group

Syntax

Source

Arguments

[SOURCce[1|2]]:FUNCtion[:SHAPe]

{SINusoid|SQUare|PULSe|RAMP|PRNoise|DC|SINC|GAUSsian|LORentz|ERISe|EDECay|HAVersine
|[EMEMory[1]|EMEMory2|EFILe}

[SOURce[1]2]]:FUNCtion[:SHAPe]?

Returns

SINu soid|SQUare|PULSe|RAMP|PRNoise|DC|SINC|GAUSsian|LORentz|ERISe|EDECay|HAVersine|
EMEMory[1]|[EMEMory2|EFILe

The next table shows the shape of the output waveform and the modulation types for each waveform.

Output waveform Modulation types

Sine AM, FM, PM, FSK, Sweep, Burst

Square

Ramp

Arb

Sin(x)/x

Gaussian

Lorentz

Exponential rise

Exponential decay

Haversine

Pulse PWM, Burst

If you select a waveform shape that is not allowed with a particular modulation, sweep, or burst, Run
mode automatically changes to Continuous.

If you specify EFILe when there is no EFILe orthe EFILe is not yet defined, an error occurs. You
should set EFILe, then run this command again.

If you change the type of output waveform, it might change the output frequency because changing
waveform types impacts the setting range of output frequency. EMEMory[1]|[EMEMory?2

A user defined waveform saved in the user waveform memory or the EMEMory can be selected as an
output waveform. EFILe EFILe s specified as an output waveform.

Examples

SIN|SQU|PULS|RAMP|PRN|DC|SINC|GAUS|LOR|ERIS|EDEC|HARV|EMEM|EFIL

SOURcel:FUNCtion:SHAPe SQUare

Selects the shape of CH1 output waveform to square waveform.
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Command descriptions

[SOURce[1|2]]:PHASe[:ADJust]

This command sets or queries the phase of output waveform for the specified channel. You can set the value in
radians or degrees. If no units are specified, the default is RAD. The query command returns the value in RAD.

This command is supported when you select a waveform other than DC, Noise, and Pulse.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:PHASe[:ADJust] {<phase>|MINimum|MAXimum}
[SOURCce[1|2]]:PHASe[:ADJust]?
Arguments
<phase>::=<NR3>[<units>]
where:
<NR3> is the phase of output frequency.
<units>::=[RAD | DEG]
If <units> are omitted, RAD is specified automatically; the setting ranges are:
RAD: -1 Pl to +1 PI, relative to phase value.
DEG: -180 to +180, relative to phase value.
Returns
<phase>
Examples
SOURcel:PHASe:ADJust MAXimum
Sets the maximum value for the phase of CH1 output frequency.
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Command descriptions

[SOURce[1|2]]: PHASe:CONCurrent[:STATe]

This command enables or disables the function to copy the phase of one channel to another channel. The
[SOURCce[1|2]]:PHASe:CONCurrent command copies the phase of the channel specified by the header suffix
to another channel. If you specify CH1 with the header, the CH1 phase will be copied to CH2. The
[SOURCce[1|2]]:PHASe:CONCurrent? commandretunsi 00 ( OdFfF) o ( ON) .

If your arbitrary function generator is a single-channel model, this command is not supported.
This command:

Group
Source
Syntax
[SOURCce[1|2]]:PHASe:CONCurrent[:STATe] {ON|OFF|<NR1>}
[SOURce[1]2]]:PHASe:CONCurrent[:STATe]?
Arguments
ON or <NR1>i0
Enables the concurrent copy function.
OFF or <NR1>=0
Disables the concurrent copy function.
Returns
<NR1>
Examples

SOURcel:PHASe:CONCurrent ON
Copies the phase value of CH1 to CH2.

[SOURCce[1]|2]]:PHASe:INITiate (no query form)

This command synchronizes the phase of CH1 and CH2 output waveforms. The AFG performs the same operation
if you specify either SOURcel or SOURce2. If your AFG is single-channel model, this command is not supported.

This command:

Group

Source
Syntax

[SOURce[1|2]]:PHASe:INITiate
Examples

SOURcel:PHASe:INITiate

Synchronizes the phase of CH1 and CH2 output signals.
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[SOURce[1|2]]:PM[:DEViation]

This command sets or queries the peak frequency deviation of PM modulation for the specified channel.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:PM[:DEViation] {<deviation>|MINimum|MAXimum}
[SOURce[1]2]]:PM[:DEViation]?
Arguments
<deviation>::=<NR3>[<units>]
where:
<NR3>is the phase deviation
<units>::=[RAD | DEG]
If <units> are omitted, RAD is specified automatically.
The setting ranges are:
RAD 0 PI to +1 PI, relative to phase value.
DEG 0 to +180, in 1 degree steps, relative to phase value.
Returns
<deviation>
Examples
SOURcel:PM:DEViation MAXimum
Sets the maximum value for the CH1 phase deviation.
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Command descriptions

[SOURce[1|2]]:PM:INTernal:FREQuency

This command sets or queries the internal modulation frequency of PM modulation for the specified channel. You
can use this command only when the internal modulation source is selected. You can set the internal modulation
frequency from 1 mHz to 1 MHz with a resolution of 1 mHz. You can select the source of modulating signal by using

the [SOURCce[1]|2]]:PM:SOURce {INTernal|EXTernal} command.
This command:
Group
Source
Syntax
[SOURce[1]2]]:PM:INTernal:FREQuency {<frequency>|MINimum|MAXimum}
[SOURCce[1|2]]:PM:INTernal:FREQuency?
Arguments
<frequency>::=<NRf>[<units>]
where:
<NRf> is the modulation frequency.
<units>::=[Hz | kHz | MHZ]
Returns
<frequency>
Examples

SOURcel:PM:INTernal:FREQuency 10kHz

Sets the CH1 internal modulation frequency to 10 kHz.
Related Commands

[SOURce[1]2]]:PM:SOURce (onpage 125)
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Command descriptions

[SOURce[1|2]]:PM:INTernal:FUNCtion

This command sets or queries the modulating waveform of PM modulation for the specified channel. You can use
this command only when the internal modulation source is selected.

This command:

Group

Syntax

Source

Arguments

[SOURCce[1|2]]:PM:INTernal:FUNCtion
{SINusoid|SQUare|TRlangle| RAMP|NRAMp|PRNoise| EMEM ory[1]|EMEMory2|EFILe}
[SOURCce[1|2]]:PM:INTernal:FUNCtion?

Returns

SINusoid|SQUare|TRIangle|RAMP|NRAMp|PRNoise

One of six types of function waveform can be selected as a modulating signal.
EMEMory[1]|[EMEMory2

A user defined waveform saved in the user waveform memory or the EMEMory can be selected as a
modulating signal.

EFlLe

EFILe is used as a modulating signal.

Examples

SIN|SQU|TRI|[RAMP|NRAM|PRN|EMEM|EFIL

SOURcel:PM:INTernal:FUNCtion SQUare

Selects Square as the shape of modulating waveform for the CH1 output.

Related Commands
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Command descriptions

[SOURce[1|2]]: PM:INTernal:FUNCtion:EFILe

This command sets or queries an EFILe name used as a modulating waveform for PM modulation. A file name must
be specified in the mass storage system. This command r e

This command:

Group
Source
Syntax
[SOURCce[1|2]]:PM:INTernal:FUNCtion:EFILe <file_name>
[SOURce[1]2]]:PM:INTernal:FUNCtion:EFILe?
Arguments
<file_name>::=<string>
Specifies a file name in the mass storage system; the <file_name> includes path; path separators are
forward slashes (/).
Returns
<file_name>
Examples

SOURcel: PM: I NTernal : FUNCtion: EFIl Le AM:/ SAMPLE1.tf wx"
Setsafilenamedii SAMPL E 1 . ihtheantefnal mass storage.

[SOURce[1|2]]:PM:SOURCce

This command sets or queries the source of modulation signal of PM modulation for the specified channel.

This command:

Group
Source
Syntax
[SOURce[1]2]]:PM:SOURCce {INTernal|EXTernal}
[SOURCce[1|2]]:PM:SOURce?
Arguments
INTernal
Means that the carrier waveform is modulated with an internal source.
EXTernal
Means that the carrier waveform is modulated with an external source.
Returns
INT|EXT
Examples

SOURcel:PM:SOURce INTernal

Sets the CH1 source of modulating signal to internal.
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Command descriptions

[SOURce[1|2]]:PM:STATe

This command enables or disables PM modulation. The query command returns the state of PM modulation. You
can select a sine, square, ramp, or arbitrary waveform for the carrier waveform.

This command:

Group
Source
Syntax
[SOURce[1|2]]:PM:STATe {ON|OFF|<NR1>}
[SOURCce[1/|2]]:PM:STATe?
Arguments
ON or <NR1>{0
Enables PM modulation.
OFF or <NR1>=0
Disables PM modulation.
Returns
<NR1>
Examples
SOURcel:PM:STATe ON
Enables the CH1 PM modulation.
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Command descriptions

[SOURce[1|2]]:PULSe:DCYCle

This command sets or queries the duty cycle of the pulse waveform for the specified channel. The setting range is
0.001% to 99.999% in increments of 0.001.

The instrument will hold the settings of leading edge and trailing edge when the duty cycle is varied.
Refer to the [SOURce[1|2]]:PULSe:WIDTh command for the setting range.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:PULSe:DCYCle {<percent>|MINimum|MAXimum}
[SOURCce[1|2]]:PULSe:DCYCle?
Arguments
<percent>::=<NR2>[<units>]
where:
<NR2>is the duty cycle.
<units>::=PCT
Returns
<percent>
Examples

SOURcel:PULSe:DCYCle 80.5

Sets the duty cycle of the pulse waveform on CH1 to 80.5%.
Related Commands

[SOURce[1]2]]:PULSe:WIDTh (onpage 133)
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Command descriptions

[SOURce[1|2]]:PULSe:DELay

This command sets or queries the lead delay of the pulse waveform for the specified channel.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:PULSe:DELay {<delay>|MINimum [MAXimum}
[SOURCce[1|2]]:PULSe:DELay?
Arguments
<delay>::=<NR2>[<units>]
where:
<NR2>is the lead delay.
<units>::=[ns | s | ms | s]
Setting range:
0 ns to Pulse Period (Continuous mode)
OnstoPulsePeriod - {PulseWidth+0.8*(Leading Edge Time+Trailing Edge Time)}
(Triggered/Gated burst mode)
Returns
<delay>
Examples
SOURcel:PULSe:DELay 20ms
Sets the CH1 lead delay to 20 ms.
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Command descriptions

[SOURce[1|2]]:PULSe:HOLD

The [SOURce[1|2]]:PULSe:HOLD  command sets the instrument to hold either pulse width or pulse duty.
The [SOURce[1]|2]]:PULSe:HOLD?  query returns WIDTh or DUTY.

This command:

Group
Source
Syntax
[SOURce[1|2]]:PULSe:HOLD {WIDTh|DUTY}
[SOURce[1|2]]:PULSe:HOLD?
Arguments
WIDTh
Means that the AFG holds the pulse width setting.
DUTY
Means that the AFG holds the pulse duty setting.
Returns
WIDT|DUTY
Examples

SOURcel:PULSe:HOLD WIDTh
Holds the CH1 pulse width setting.
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Command descriptions

[SOURce[1/|2]]:PULSe:PERIiod

This command sets or queries the period for pulse waveform.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:PULSe:PERIod {<period>|MINimum|MAXimum}
[SOURCce[1|2]]:PULSe:PERIiod?
Arguments
<period>::=<NRf>[<units>]
where:
<NRf> is the pulse period.
<units>::=[ns | €s | ms | s]
Returns
<period>
Examples

SOURcel:PULSe:PERiod 200ns
Sets the CH1 pulse period to 200 ns.
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[SOURce[1|2]]:PULSe: TRANSsition[:LEADINng]

This command sets or queries the leading edge time of pulse waveform.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:PULSe: TRANSition[:LEADiIng] {<seconds>|MINimum|MAXimum}
[SOURCce[1|2]]:PULSe: TRANSsition[:LEADing]?
Arguments
<seconds>::=<NRf>[<units>]
where:
<NRf> is the leading edge time of pulse waveform.
<units>::=[ns | €s | ms | s]
Returns
<seconds>
Examples

SOURcel:PULSe:TRANSition:LEADing 2 00ns
Sets the CH1 leading edge time to 200 ns.
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Command descriptions

[SOURce[1|2]]:PULSe: TRANSsition: TRAIling

This command sets or queries the trailing edge time of pulse waveform.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:PULSe: TRANSsition: TRAIling {<seconds>|MINimum|MAXimum}
[SOURCce[1|2]]:PULSe: TRANSsition: TRAIling?
Arguments
<seconds>::=<NRf>[<units>]
where:
<NRf> is the trailing edge of pulse waveform
<units>::=[ns | €s | ms | s]
Returns
<seconds>
Examples

SOURCcel:PULSe:TRANSition:TRAIling 200ns
Sets the trailing edge time to 200 ns.
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Command descriptions

[SOURce[1|2]]:PULSe:WIDTh

This command sets or queries the pulse width for the specified channel.
Pulse Width = Period * Duty Cycle / 100

The pulse width must be less than the period. The setting range is 0.001% to 99.999% in terms of duty cycle.

AFG31021/31022: 16 ns t0 999.99 s
AFG31051/31052: 10 ns t0 999.99 s
AFG31101/31102: 6 ns to 999.99 s
AFG31151/31152: 5 ns t0 999.99 s
AFG31251/31252: 4 ns t0 999.99 s

Pul se Width GO0.®*leadmg BegeTime-dTrailing Edge Time).
Pulse Width O 0.625 * (Leading Edge
This command:

> I > > D
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Group
Source
Syntax
[SOURCce[1|2]]:PULSe:WIDTh {<seconds>|MINimum|MAXimum}
[SOURce[1[2]]:PULSe:WIDTh?
Arguments
<seconds>::=<NRf>[<units>]
where:
<NRf> is the pulse width
<units>::=[ns | €s | ms | s]
Returns
<seconds>
Examples

SOURcel:PULSe:WIDTh 200ns

Sets the CH1 pulse width to 200 ns
Related Comma nds

[SOURce[1]2]]:PULSe:DCYCle (on page 127)
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Command descriptions

[SOURce[1|2]]:PWM:INTernal:FREQuency

This command sets or queries the internal modulation frequency of PWM modulation for the specified channel. You
can use this command only when the internal modulation source is selected.

You can set the internal modulation frequency from 1 mHz to 1 MHz with resolution of 1 mHz.

You can select the source of modulating signal by using the [SOURce[1]|2]]:PWM:SOURce
{INTernal|EXTernal} command.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:PWM:INTernal:FREQuency {<frequency>|MINimum|MAXimum}
[SOURCce[1|2]]:PWM:INTernal:FREQuency?
Arguments
<frequency>::=<NRf>[<units>]
where:
<NRf> is the modulation frequency
<units>::=[Hz | kHz | MHZ]
Returns
<frequency>
Examples

SOURcel:PWM:INTernal:FREQuency 10kHz
Sets the CHL1 internal frequency to 10 kHz.

Related Commands

[SOURce[1]2]]:PWM:SOURce  (onpage 125)
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Command descriptions

[SOURce[1|2]]:PWM:INTernal:FUNCtion

This command sets or queries the modulating waveform of PWM modulation for the specified channel. You can use
this command only when the internal modulation source is selected.

If you specify EFILe when there is no EFILe or the EFILe is not yet defined, this command causes an error. You
should set EFILe, then run this command again.

This command:

Group

Source

Syntax

[SOURCce[1|2]]:PWM:INTernal:FUNCtion
{SINusoid|SQUare|TRlangle| RAMP|NRAMp|PRNoise|EME Mory[1]|[EMEMory2|EFILe}
[SOURCce[1|2]]:PWM:INTernal:FUNCtion?

Arguments

SINusoid|SQUare|TRIangle| RAMP|NRAMp|PRNoise
One of six types of function waveform can be selected as a modulating signal.
EMEMory[1]|EMEMory2

A user defined waveform saved in the user waveform memory or the EMEMory can be selected as a
modulating signal.

EFILe
EFILe is used as a modulating signal.

Returns

SIN|SQU|TRI|[RAMP|NRAM|PRN|EMEM|EFIL

Examples

SOURcel:PWM:INTernal:FUNCtion SQUare
Selects Square as the shape of modulating waveform for the CH1 output.

Related Commands

[SOURce[1]2]]:PWM:SOURce (onpage 125)
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Command descriptions

[SOURce[1|2]]:PWM:INTernal:FUNC tion:EFILe

This command sets or queries an EFILe name used as a modulating waveform for PWM modulation. A file name
must be specified in the mass storage system. This c¢comma

This command:

Group
Source
Syntax
[SOURCce[1|2]]:PWM:INTernal:FUNCtion:EFILe <file_name>
[SOURce[1]2]]:PWM:INTernal:FUNCtion:EFILe?
Returns
<file_name>
Examples

SOURcel:PWM:INTernal:FUNCtion:EFILe "U:/SAMPLEZL.tfwx"
Set PWM internal function is SAMPLEL.tfwx in the USB memory.

[SOURce[1|2]]:PWM:SOURce

This command sets or queries the source of modulating signal of PWM modulation for the specified channel.

This command:

Group
Source
Syntax
[SOURce[1]2]]:PWM:SOURCce {INTernal|[EXTernal}
[SOURce[1]2]]:PWM:SOURce?
Arguments
INTernal
Means that the carrier waveform is modulated with the internal source.
EXTernal
Means that the carrier waveform is modulated with an external source.
Returns
INT|EXT
Examples

SOURcel:PWM:SOURce INTernal

Sets the source of modulating signal on CHL1 to internal.
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Command descriptions

[SOURce[1|2]]:PWM:STATe

This command enables or disables PWM modulation. The query command returns the state of PWM modulation.
You can select only pulse waveform as a carrier waveform for PWM.

This command:

Group
Source
Syntax
[SOURce[1|2]]:PWM:STATe {ON|OFF|<NR1>}
[SOURce[1|2]:PWM:STATe?
Arguments
ON or <NR1>{0
Enables PWM modulation.
OFF or <NR1>=0
Disables PWM modulation.
Returns
<NR1>
Examples

SOURcel:PWM:STATe ON
Enables the CH1 PWM modulation.

[SOURCce[1]|2]]:RMODe?
This query only command queries the run mode.

This command:

Group

Source

Syntax

[SOURCce[1]2]:RMODe?

Arguments

None

Returns

CONT|MOD|SWE|BURS

Examples

SOURce:RMOD?
Gets the CH1 run mode to MOD.
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Command descriptions

[SOURce[1|2]]:PWM[:DEViation]:DCYCle

This command sets or queries the PWM deviation in percent for the specified channel.

The setting range must meet the following conditions:

A Deviation O-PWMminse Wi dth
A Deviation O -Pulsé Width -PWmin o d
A Deviation O Pul s @8 x\Wlieaddingedge time + Trailing edge time)
A Deviation O -Puisé Width - B.& ¥ (Leadihg edge time + Trailing edge time) where
PWmin is the minimum pulse width.
This command:
Group
Source
Syntax
[SOURCce[1|2]]:PWM[:DEViation] :DCYCle {<percent>|MINimum|MAXimum}
[SOURce[1]2]]:PWM[:DEViation]:DCYCle?
Arguments
<percent>::=<NR2>[<units>]
where:
<NR2>is the PWM deviation.
<units>::=PCT
Returns
<percent>
Examples
SOURcel:PWM:DCYCle 5.0
Sets the CH1 PWM deviation to 5.0%.
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Command descriptions

[SOURce]:ROSCillator:SOURce

This command sets the reference clock to either internal or external.

This command:

Group
Source
Syntax
[SOURCce]:ROSCillator:SOURce {INTernal|[EXTernal}
[SOURce]:ROSCillator:SOURce?
Arguments
INTernal
Means that the reference clock is set to internal.
EXTernal
Means that the reference clock is set to external.
Returns
INT|EXT
Examples

SOURce:ROSCillator:SOURce INTernal

Selects the internal clock reference.
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Command descriptions

[SOURce[1|2]]:SWEep:HTIMe

This command sets or queries the sweep hold time. Hold time represents the amount of time that the frequency
must remain stable after reaching the stop frequency.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:SWEep:HTIMe {<seconds>|MINimum|MAXimum}
[SOURCce[1|2]]:SWEep:HTIMe?
Arguments
<seconds>::=<NRf>[<units>]
where:
<NRf> is the hold time in seconds.
<units>::=[ns | €s | ms | s]
Returns
<seconds>
Examples

SOURcel:SWEep:HTIMe 1ms
Sets the CH1 hold time to 1 ms.
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Command descriptions

[SOURCce[1|2]]:SWEep:MODE

The [SOURCce[1|2]]:SWEep:MODE command selects auto or manual for the sweep mode for the specified
channel.

The query command returns the sweep mode for the specified channel.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:SWEep:MODE {AUTO|MANual}
[SOURCce[1|2]]:SWEep:MODE?
Arguments
AUTO
Sets the sweep mode to auto; the instrument outputs a continuous sweep at a rate specified by Sweep
Time, Hold Time, and Return Time.
MANual
Sets the sweep mode to manual; the instrument outputs one sweep when a trigger input is received.
Returns
AUTO|MAN
Examples

SOURCcel:SWEep:MODE AUTO
Sets the CH1 sweep mode to auto; the instrument outputs a continuous sweep.

Related Commands

[SOURCce[1]2]]:SWEep:HTIMe (on page 140)
[SOURce[1]2]]:SWEep:RTIMe (onpage 142)
[SOURce[1|2]]:SWEep:TIM  E (onpage 144)
TRIGger[:SEQuence]:SOURce (onpage 170)
TRIGger[:SEQuence]:TIMer (on page 170)
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[SOURce[1|2]]:SWEep:RTIMe

This command sets or queries the sweep return time. Return time represents the amount of time from stop
frequency through start frequency. Return time does not include hold time.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:SWEep:RTIMe {<seconds>|MINimum|MAXimum}
[SOURCce[1|2]]:SWEep:RTIMe?
Arguments
<seconds>::=<NRf>[<units>]
where:
<NRf> is the return time in seconds.
<units>::=[ns | €s | ms | s]
Returns
<seconds>
Examples

SOURcel:SWEep:RTIMe 1ms

Sets the CH1 return time to 1 ms.
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[SOURCce[1|2]]:SWEep:SPACing

The [SOURCce[1|2]]:SWEep:SPACing command selects linear or logarithmic spacing for the sweep for the
specified channel.

The query command returns the type for the sweep spacing for the specified channel.

This command:

Group
Source
Syntax
[SOURce[1]2]]:PHASe:INITiate {LINear|LOGarithmic}
[SOURCce[1|2]]:SWEep:SPACIing?
Arguments
LINear
Sets the sweep spacing to linear.
LOGarithmic
Sets the sweep spacing to logarithmic.
Returns
LIN|LOG
Examples

SOURcel:SWEep:SPACIing LINear

Sets the CH1 sweep spacing to linear.

AFG31000 Series Arbitrary Function Generator Programmer's Manual 143
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[SOURce[1|2]]: SWEep:TIME

This command sets or queries the sweep time for the sweep for the specified channel. The sweep time does not
include hold time and return time. The setting range is 1 ms to 500 s.

This command:

Group
Source
Syntax
[SOURce[1]2]]:SWEep:TIME {<seconds>|MINimum|MAXimum}
[SOURCce[1|2]]:SWEep:TIME?
Arguments
<seconds>::=<NRf>[<units>]
where:
<NRf> is the sweep time in seconds.
<units>::=[ns | €s | ms | s]
Returns
<seconds>
Examples

SOURcel:SWEep:TIME 100ms
Sets the CH1 sweep time to 100 ms.
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[SOURCce[1|2]]:VOLTage:CONCurrent[:STATe]

This command enables or disables the function to copy the voltage level of one channel to another channel.

The [SOURCce[1|2]]:VOLTage:CONCurrent[:STATe] command copies the voltage level of the channel

specified by the header suffix to another channel. If you specify CH1 with the header, the CH1 voltage level will be
copied to CH2.

The query command returns fi0d ( OF F) -chamnel imddd, this GMmnandisot y our
supported.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:VOLTage:CONCurrent[:STATe] {ON|OFF|<NR1>}
[SOURCce[1|2]]:VOLTage:CONCurrent[:STATe]?
Arguments
ON or <NR1>i0
Enables the concurrent copy function.
OFF or <NR1>=0
Disables the concurrent copy function.
Returns
<NR1>
Examples

SOURcel:VOLTage:CONCurrent:STATe ON
Copies the voltage value of CH1 to CH2.
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[SOURce[1|2]]:VOLTage[:LEVel][:IMMediate]:HIGH

This command sets or queries the high level of output amplitude for the specified channel. If your instrument is a
dual-channel model and the [SOURce[1]2]]:VOLTage:CONCurrent[:STATe] command is set to ON, then the
high level of other channel is also the same value.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:VOLTage[:LEVel][:IMMediate]:HIGH {<voltage>|MINimum|MAXimum}
[SOURCce[1|2]]:VOLTage[:LEVel][:IMMediate]:HIGH?
Arguments
<voltage>::=<NRf>[<units>]
where:
<NRf> is the high level of output amplitude.
<units>:=[mV | V]
Returns
<voltage>
Examples

SOURcel:VOLTage:LEVel:IMMediate:HIGH 1V
Sets the high level of CH1 output amplitude to 1 V.

Related Commands

[SOURCce[1]2]]:VOLTage:CONCurrent[:STATe] (on page 145)
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[SOURce[1|2]]:VOLTage[:LEVel][:.IMMediate]:LOW

This command sets or queries the low level of output amplitude for the specified channel. If your instrument is a
dual-channel model and the [SOURce[1|2]]:VOLTage:CONCurrent[:STATe] command is set to ON, then the
low level of other channel is also the same value.

This command:

Group
Source
Syntax
[SOURce[1]2]]:VOLTag[:LEVel][:IMMediate]:LOW {<voltage>|MINimum|MAXimum}
[SOURCce[1|2]]:VOLTag[:LEVel][:IMMediate]:LOW?
Arguments
<voltage>::=<NRf>[<units>]
where:
<NRf> is the low level of output amplitude.
<units>:=[mV | V]
Returns
<voltage>
Examples

SOURcel:VOLTage:LEVel:IMMediate:LOW -1V
Sets the low level of CH1 output amplitude to -1 V.
Related Commands

[SOURCce[1]2]]:VOLTage:CONCurrent[:STATe] (on page 145)
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[SOURce[1|2]]:VOLTage[:LEVel][:.IMMediate].:OFFSet

This command sets or queries the offset level for the specified channel. If your instrument is a dual-channel model
and the [SOURce[1|2]]:VOLTage: CONCurrent[:STATe] command is set to ON, then the offset level of the
other channel is also the same value.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:VOLTage[:LEVel][:IMMediate]: OFFSet {<voltage>|MINimum|MAXimum}
[SOURCce[1|2]]:VOLTage[:LEVel][:IMMedi ate]:OFFSet?
Arguments
<voltage>::=<NRf>[<units>]
where:
<NRf> is the offset voltage level.
<units>:=[mV | V]
Returns
<voltage>
Examples

SOURcel:VOLTage:LEVel:IMMediate:OFFSet 500mV
Sets the CH1 offset level to 500 mV.
Related Commands
[SOURCce[1]2]]:VOLTage:CONCurrent[:STATe] (on page 145)
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[SOURce[1|2]]:VOLTage[:LEVel][:.IMMediate][:AMPLitude]

This command sets or queries the output amplitude for the specified channel.

Units Amplitude resolution
\Vpp 0.1 mVp-p or four digits
VRMS 0.1 mVrms or four digits
DBM 0.1 dBm

You can set the units of output amplitude by using either the unit key selection or the
[SOURCce[1|2]]:VOLTage:UNIT command. The selection by unit key has priority over the remote command.

This command:

Group
Source
Syntax
[SOURCce[1|2]]:VOLTage[:LEVel][:IMMediate][:AMPLitude] {<amplitude>|MINimum|MAXimum}
[SOURCce[1|2]]:VOLTage[:LEVel][:IMMediate][:AMPLitude]
Arguments
<amplitude>::=<NRf>[<units>]
where:
<NRf> is the output amplitude
<units>::=[VPP | VRMS | DBM]
Returns
<anplitude>
Examples

SOURcel:VOLTage:LEVel:IMMediate:AMPLitude 1VPP
Sets the CH1 output amplitude to 1 Vep.

Related Commands

[SOURCce[1]2]]:VOLTage:CONCurrent[:STATe] (on page 145)
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[SOURce[1|2]]:VOLTage:LIMit:HIGH

This command sets or queries the higher limit of the output amplitude high level for the specified channel. If your
instrument is a dual-channel model and the [SOURce[1|2]]:VOLTage:CONCurrent[:S TATe] command is set
to ON, then the higher level limit of the other channel is the same value.

This command:

Group
Source
Syntax
[SOURce[1]2]]:VOLTage:LIMit:HIGH {<voltage>|MINimum|MAXimum}
[SOURCce[1|2]]:VOLTage:LIMit:HIGH?
Arguments
<voltage>::=<NRf>[<units>]
where:
<NRf> is the higher limit of output amplitude.
<units>:=[mV | V]
Returns
<voltage>
Examples

SOURcel:VOLTage:LIMit:HIGH 1V
Sets the higher limit of CH1 output amplitude to 1 V.

Related Commands

[SOURCce[1]2]]:VOLTage:CONCurrent[:STATe] (on page 145)
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[SOURce[1|2]]:VOLTage:LIMit:LOW

This command sets or queries the lower limit of the output amplitude low level for the specified channel. If your
instrument is a dual-channel model and the [SOURce[1]2]]:VOLTage:CONCurrent[:STATe] command is set
to ON, then the low level lower limit of the other channel is the same value.

This command:

Group
Source
Syntax
[SOURce[1]2]]:VOLT age:LIMit:LOW {<voltage>|MINimum|MAXimum}
[SOURCce[1|2]]:VOLTage:LIMit:LOW?
Arguments
<voltage>::=<NRf>[<units>]
where:
<NRf> is the lower limit of output amplitude.
<units>:=[mV | V]
Returns
<voltage>
Examples

SOURcel:VOLTage:LIMit:LOW 10mV
Sets the lower limit of CH1 output amplitude to 10 mV.
Related Commands

[SOURCce[1]2]]:VOLTage:CONCurrent[:STATe] (on page 145)
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[SOURce[1|2]]:VOLTage:UNIT

This command sets or queries the units of output amplitude for the specified channel. This command does not
affect the offset, High level, or Low level of output. The setting of this command is not affected by the units setting of

[SOURCce[1|2]]:VOLTage[:.LEVel][:IMMediate][:AMPLitude] command.
v,
Vims = —2 x (sin
ms 2\/5 ( )
P
dBm=10x Ig 0.007
pe Vims
R.
Voo

R, load impedance V ;s = (triangle)

2V3

Figure 9: SOURce[1|2]]::VOLTage:UNIT equation

If your instrument is a dual-channel model and the [SOURce[1|2]]:VOLTage:CONCurrent[:STATe]
command is set to ON, then the units of the other channel are set the same.

This command:

Group
Source

Syntax
[SOURce[1|2]]:VOLTage:UNIT {VPP|VRMS|DBM}
[SOURce[1]2]]:VOLTage:UNIT?

Arguments
VPP
Sets the units of the output voltage to Vpp
VRMS
Sets the units of the output voltage to Vims
DBM
Sets the units of the output voltage to dBm; you cannot specify DBM if the load impedance is set to
infinite

Returns
VPP|VRMS|DBM

Examples

SOURcel:VOLTage:UNIT VPP
Sets the voltage units to Vpp.
Related Commands

[SOURCce[1]2]]:VOLTage:CONCurrent[:STATe] (on page 145)
[SOURCce[1]2]]:VOLTage[:LEVel][:IMMediate][:AMPLitude] (on page 149)
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SOURce<3|4>:POWer[.LEVel][:IMMediate][:AMPLitude]

This command sets or queries the internal noise level which applies to the output signal for the specified channel.
The noise level represents the percent against current amplitude level. The setting range is 0 to 50%. This
command is available when Run Mode is set to Continuous, Burst, or Sweep. You can set or query whether to add
the internal noise to the output signal using the [SOURce[1|2]]:COMBine:FEED command.

This command:

Group
Source
Syntax
SOURCce<3|4>:POWer[:LEVel][:IMMediate][:AMPLitude] {<percen t>|MINimum|MAXimum}
SOURce<3|4>:POWer[.LEVel][:IMMediate][: AMPLitude]?
Arguments
<percent>::=<NR2>[<units>]
where:
<NR2>is the noise level.
<units>::=PCT
Returns
<percent>
Examples

SOURce3:POWer:LEVel:IMMediate:AMPLitude 50PCT
Sets the internal noise level that is added to the output signal to 50%.

Related Commands

[SOURCce[1]2]]:COMBIne:FEED (on page 100)
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*SRE

This command sets and queries the bits in the Service Request Enable Register (SRER).

This command:

Group

Syntax

Source

Arguments

*SRE <bit_value>
*SRE?

Returns

<bit_value>;:=<NR1>
where:

<NR1>is a value in the range from 0 through 255; the binary bits of the SRER are set according to this
value; using an out-of-range value causes an execution error; the power-on default for SRER is O if
*PSC is set to 1; if *PSC is set to 0, the SRER maintains the previous power cycle value through the
current power cycle.

Examples

<bit_value>

*SRE 48

Sets the bits in the SRER to binary 00110000.

*SRE?

Might return 32, showing that the bits in the SRER have the binary value of 00100000.

Related Commands
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*PSC (on page 63)
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STATus:OPERation:CONDition? (query only)

This query-only command returns the contents of the Operation Condition Register.
This command:

Group
Source
Syntax
STATus:OPERation:CONDition?
Returns
<bit_value>;:=<NR1>
Examples

STATus:OPERation:CONDition?

Might return 32 which indicates that the OCR contains the binary number 00000000 00100000 and the
CH1 of the instrument is waiting for trigger.

STATus:OPERation:ENABIe

This command sets or queries the mask for the Operation Enable Register.
This command:

Group

Source

Syntax

STATus:OPERation:ENABIe <bit_value>
STATus:OPERation:ENABIle?

Arguments

<bit_value>::=<NR1>

Returns

<bit_value>

Examples

STATus:OPERation:ENABIle 1
Sets the CALibrating bit in the OENR to on.
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STATus:OPERation[:EVENTt]? (query only)

This query-only command returns the value in the Operation Event Register and clears the Operation Event

Register.

This command:

Group
Source
Syntax
STATus:OPERation[:EVENT{]?
Returns
<NR1>
Examples

STATus:OPERation?

Might return 1 which indicates that the OEVR contains the binary number 00000000 00000001 and the

CALibrating bit is set to on.

STATus:PRESet (no query form)

This command presets the SCPI status registers (OENR and QENR).

This command:

Group
Source
Syntax
STATus:PRESet
Examples
STATus:PRESet
Presets the SCPI status registers.
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STATus:QUEStionable:CONDition? (query only)

This query-only command returns the contents of the Questionable Condition Register.

This command:

Group
Status
Syntax
STATus:QUEStionable:CONDition?
Returns
<bit_value>;:=<NR1>
Examples

STATus:QUEStionable:CONDition?

Returns up to 32 which indicates that the QCR contains the binary number 00000000 00100000 and
the accuracy of frequency is questionable.

STATus:QUEStionable:ENABIe

This command sets or queries the mask for the Questionable Enable Register.
This command:

Group

Status

Syntax

STATus:QUEStionable:ENABIe <bit_value>
STATus:QUEStionable:ENABIle?

Arguments

<bit_value>::=<NR1>

Returns

<bit_value>

Examples

STATus:QUEStionable:ENABIe 32
Sets the FREQuency bit in the QENR to on.
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STATus:QUEStionable[:EVENTt]? (query only)

This query-only command returns the value in the Questionable Event Register and clears the Questionable Event
Register.

This command:

Group
Status
Syntax
STATus:QUEStionable[:EVENT{]?
Returns
<bit_value>;:=<NR1>
Examples

STATus:QUEStionable:EVENt?

May return 32 which indicates that the QEVR contains the binary number 00000000 00100000 and the
FREQuency bit is set to on.

*STB? (query only)

This query-only command returns the contents of the Status Byte Register (SBR) using the Master Summary Status
(MSS) bit.

This command:

Group

System
Syntax

*STB?
Examples

*STB?

Might return 96, showing that the SBR contains the binary value 01100000.
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SYSTem:BEEPer:STATe
The SYSTem:BEEPer:STATe command sets the beeper ON or OFF.
The SYSTem:BEEPer:STATe? command returns #A00 (OFF) or fA10 (ON).

When the beeper is set to ON, the instrument will beep when an error message or a warning message is displayed
on the screen. The instrument does not beep when an error or warning caused by remote command execution.

This command:

Group
System
Syntax
SYSTem:BEEPer:STATe {ON|OFF|<NR1>}
SYSTem:BEEPer:STATe?
Arguments
ON or <NR1>i0
Enables the beeper.
OFF or <NR1>=0
Disables the beeper.
Returns
<NR1>
Examples

SYSTem:BEEPer:STATe ON

Enables the beeper function

SYSTem:ERRor[:NEXT]? (query only)

This query-only command returns the contents of the Error/Event queue. If the instrument detects an error or an
event occurs, the event number and event message will be returned.

This command:

Group
System
Syntax
SYSTem:ERRor[:NEXT]?
Returns
<Error/event number>::=<NR1>
<Error/ev  ent description>::=<string>
Examples

SYSTem:ERRor?

might return the following response:
-410, 0Query |I NTERRUPTEDO
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SYSTem:BEEPer[:IMMediate] (no query form)

This command causes the instrument to beep immediately.

This command:

Group

Syntax

System

Arguments

SYSTem:BEFPer[:IMMediate]

Returns

None

Examples

None

SYSTem:BEEPer

Causes a beep.

SYSTem:KCLIick[:STATe]

This command enables or disables the click sound when you push the front panel buttons or turn the general
purpose knob. The query commandr et urns fi0Oo0o (OFF) or filo (ON).

This command:

Group
System
Syntax
SYSTem:KCLick[:STATe] {ON|OFF|<NR1>}
SYSTem:KCLick[:STATe]?
Arguments
ON or <NR1>i0
Enables click sound
OFF or <NR1>=0
Disables click sound
Returns
<NR1>
Examples
SYSTem:KCLick:STATe ON
Enables the click sound.
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SYSTem:KLOCK[:STATe]

This command | ocks or unlocks the instrument front panel
(ON).
This command:
Group
System
Syntax
SYSTem:KLOCK[:STATe] {ON|OFF|<NR1>}
SYSTem:KLOCK[:STATe]?
Arguments
ON or <NR1>{0
Locks front panel controls.
OFF or <NR1>=0
Unlocks front panel controls.
Returns
<NR1>
Examples

SYSTem:KLOCk:STATe ON

Locks front panel controls.
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SYSTem: MACADDress ?

This command returns the MAC address of the AFG31000.
Group

System

Syntax

SYSTem:MACADDress?

Arguments

None.

Returns

<MACAddress>

Examples

SYSTem:MACADDress?
Could return a MAC address of 08- 00- 11- 22- d1- 60.
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SYSTem:PASSword:CDISable (no query form)

This command disables protected commands. The instrument security protection is activated. In the AFG31000
Series instruments, no remote commands are under the control of SYSTem:PASSword commands.

This command:

Group

System

Syntax

SYSTem:PASSword:CDISable <password>

Arguments

<password>::=<string>
Specifies current password; the string is case sensitive.
Returns

None

Examples

SYSTem:PASSword:CDISable "password"
Activates the security protection.
Related Commands

SYSTem:PASSword[:CENable]  (on page 164)
SYSTem:PASSword[:CENable]:STATe? (on page 165)
SYSTem:PASSword:NEW (on page  166)

AFG31000 Series Arbitrary Function Generator Programmer's Manual 163



Command descriptions

SYSTem:PASSword[:CENable] (no query form)

This command enables protected commands to function. The instrument security protection is deactivated. No
remote commands are under the control of SYSTem:PASSword commands.

This command:

Group

System

Syntax

SYSTem:PASSword[:CENable] <password>

Arguments

<password>::=<string>
Specifies current password; the string is case sensitive.

Examples

SYSTem:PASSword:CENable "password"
Deactivates the security protection.

Related Commands

SYSTem:PASSword:CDISable  (on page 162)
SYSTem:PASSword[:CENable]:STATe? (on page 165)
SYSTem:PASSword:NEW (on page  166)
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SYSTem:PASSword[:CENable]:STATe? (query only)

This query-only command returns the security protection state.

This command:

Group
System
Syntax
SYSTem:PASSword[:CENable]:STATe?
Returns
<NR1>
where:
<NR1>=0indicates that the security protection is in the on state.
< N R 1 > ihdicates that the security protection is in the off state.
Examples

SYSTem:PASSword:STATe?
Might return 0, indicating that the instrument security protection is on.

Related Commands

SYSTem:PASSword:CDISable (on page 162)
SYSTem:PASSword[:CENable] :STATe? (onpage 165)
SYSTem:PASSword:NEW (on page  166)
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SYSTem:PASSword:NEW (no query form)

This command changes the password.

This command:

Group
System
Syntax
SYSTem:PASSword:NEW <current_password>,<new_password>
Arguments
<current_password>::=<string>
Specifies current password.
<new_password>::=<string>
Specifies a new password.
Password strings are case sensitive; a password must have at least four characters, and not more than
12 characters.
Examples

SYSTem: PASSword: NEW ADEFAULTO, iabcl1l230
Changes the current password DEFAULT to abc123.

Related Commands

SYSTem:PASSword:CDISable  (on page 162)
SYSTem:PASSword[:CENable] (on page 164)
SYSTem:PASSword[:CENable]:STATe? (on page 165)

SYSTem:RESTart

This command restarts the instrument. This command is equivalent to pushing the power switch on the front panel.
This command:

Group

System
Syntax

SYSTem:RESTart

Arguments

None

Examples

SYSTem:RESTart
Restarts the AFG31000 Series.
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SYSTem:SECurity:IMMediate (no query form)

This command erases all the current instrument setups, setup memory, last setup memory, user waveform memory,
and log content, and recalls the factory default settings. Calibration data is not erased.

The communication settings are initialized to the factory default settings. This might cause a remote communication
error.

This command:

Group

System
Syntax

SYSTem:SECurity:IMMediate
Examples

SYSTem:SECurity:IMMediate

Initializes the instrument.

SYSTem:ULANguage

This command sets or queries the language that the instrument uses to display information on the screen.

This command:

Group
System
Syntax
SYSTem:ULANguage
{ENGLish|FRENch|GERMan|JAPan ese|KORean|SCHinese|TCHinese|RUSSian}
SYSTem:ULANguage?
Arguments
ENGLish|[FRENch|GERMan|JAPanese|KORean|SCHinese| TCHinese|RUSSian
Specifies which language will be used to display instrument information on the screen.
Returns
ENGL|FREN|GERM|JAP|KOR|SCH|TCH|RUSS
Examples

SYSTem:ULANguage FRENch

Specifies that the instrument displays information in French.
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SYSTem:VERSion? (query only)

This query-only command returns the conformed SCPI version of the instrument.

This command:

Group
System
Syntax
SYSTem:VERSion?
Returns
<SCPI Version>::=YYYY.V
where:
YYYYTi indicates year
Vi indicates the version number for that year.
Examples

SYSTem:VERSion?
May return 1999.0.

TRACe|DATA[:DATA]

This command transfers the waveform data from the external controller to the edit memory in the AFG. The query
command returns the binary block data.

This command:

Group
Trace
Syntax
TRACe|DATA[:DATA] {EMEMory[1]|[EMEMory2},<binary_block_data>
TRACe|DATA[:DATA]? {EMEMory[1]|EMEMory2}
Arguments
<binary_block_data> where
<binary_block_data>
Is the waveform data in binary format.
Returns
<binary_block_data>
Examples

DATA:DATA EMEMory1,#42000<DAB><DAB>...<DAB>

Transmits a waveform to the edit memory1l in the AFG; the block data element #42000 indicates that 4
is the number of digits in 2000 (byte count) and the 2000 bytes of binary data are to be transmitted.
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*TRG (no query form)
This command generates a trigger event.

This command:

Group

Trigger
Syntax

*TRG
Examples

*TRG

Generates a trigger event.
Related Commands

TRIGger[:SEQuence][:IMMediate] (onpage 171)

TRIGger[:SEQuence].SLOPe

This command sets or queries the slope of trigger signal.
This command:

Group
Trigger
Syntax
TRIGger[:SEQuence]:SLOPe {POSitive|NEGative}
TRIGger[:SEQuence]:SLOPe?
Arguments
POSitive
Indicates that the event occurs on the rising edge of the external trigger signal.
NEGative
Indicates that the event occurs on the falling edge of the external trigger signal.
Returns
POS|NEG
Examples

TRIGger:SLOPe POSitive

Sets the trigger slope to positive, which triggers on the rising edge of the signal.
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TRIGger[:SEQuence]:SOURce

This command sets or queries the trigger source for an external trigger signal.
This command:

Group
Trigger
Syntax
TRIGger[:SEQuence]:SOURce {TIMer|EXTernal}
TRIGger[:SEQuence]:SOURce?
Arguments
TIMer
Specifies an internal clock as the trigger source.
Returns
TIM|EXT
Examples

TRIGger:SEQuence:SOURce EXTernal

Sets an external trigger input as the trigger source.

TRIGger[:SEQuence]. TIMer

This command sets or queries the period of an internal clock when you select the internal clock as the trigger source
with the TRIGger[:SEQuenc e]:SOURce command. The setting range is 1 e€s to

This command:

Group
Trigger
Syntax
TRIGger[:SEQuence]:TIMer <seconds>
TRIGger[:SEQuence]:TIMer
Arguments
<seconds>::=<NRf>[<units>]
where:
<units>::=[us | ms | s]
Returns
<seconds>
Examples

TRIGger: TIMer 5ms

Sets the internal trigger rate to 5 ms.
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TRIGger[:SEQuence][:.IMMediate] (no query form)

This command forces a trigger event to occur.

This command:

Group

Trigger
Syntax

TRIGger[:SEQuence][:IMMediate]
Examples

TRIGger:SEQuence:IMMediate

Generates a trigger event.

*TST? (query only)

This command performs a self-test and returns the results.

NOTE. DThe self-test can take several minutes to complete. During this time, the AFG does not execute
any commands. Do not power off the instrument during the self-test.

This command:

Group
Calibration and Diagnostic
Syntax
*TST?
Returns
<NR1>
where:
<NR1>=0 indicates that the self-test completed without errors.
<NR1 0 indicates that the AFG detected an error.
Examples

*TST?
Performs a self-test and returns 0 if no error is reported.

Related Commands

DIAGnostic[:ALL] (onpage 31)
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*WAI (no query form)

This command prevents the instrument from executing further commands or queries until all pending commands
that generate an OPC message are complete.

This command:

Group

Synchronization
Syntax

*WAI
Examples

*WAI

Prevents the instrument from executing any further commands or queries until all pending commands
that generate an OPC message are complete.

Related Commands

*OPC (on page 58)

WLISt:NAME? (query only)
This command returns a waveform name from the waveform list in the position specified by the index value.

This command:

Group

Waveform

Syntax

WLISt:NAME? <index>

Arguments

<index>::=<NR1>

Ranges from 1 to 256.The index should be under the size of waveform list.
Returns

<string> ::= <wfm_name>, is the waveform name with path specified by <index>.

Examples

WLISt:NAME? 21

May return "M:/untitled21.tfwx".
Related Commands

WLISt:SIZE? (query only) (onpage 173)
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WLISt:SIZE? (query only)

This command returns the number of waveforms in the waveform list.
This command:

Group

Waveform
Syntax

WLISt:SIZE?

Arguments

None

Returns

<NR1>

Ranges from 0 to 256.
Examples

WLISt:SIZE?
May return 2.
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Command descriptions

WLISt:WAVeform:DELete (no query form)

This command deletes the waveform from the waveform list. If the deleted waveform is currently loaded into
waveform memory and sequence table, it is unloaded.

NOTE. When ALL is specified, all waveforms in the list are deleted in a single action. Note that there is no
"UNDQ" action once the waveforms are deleted. Use caution before issuing this command.

This command:

Group
Waveform
Syntax
WLISt:WAVeform:DELete {<wfm_name>|ALL}
Arguments
<wfm_name>::=<string>
Indicates that the waveform path and name.
M:/ indicates the internal memory
U:/ indicates the external USB memory
P:/ indicates the internal predefine waveforms
ALL. Indicates all the waveforms in the list
Examples

WLISt:WAVeform:DELete ALL

Deletes all user-defined waveforms from the currently loaded setup.
WLISt:WAVeform:DELete "M:/Test1.t fwx"

Deletes a waveform called "Test1.tfwx" in internal memory.

Related Commands

WLISt:SIZE? (query only) (on page 173)
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WLISt:WAVeform:IMPort (no query form)

This command imports the waveform from internal driver or USB driver into the waveform list.
This command:

Group
Waveform
Syntax
WLISt:WAVeform:IMPort {<wfm_name>}
Arguments
<wfm_name>::=<string>
Indicates that the waveform path and name.
M:/ indicates the internal memory.
U:/ indicates the external USB memory.
P:/ indicates the internal predefine waveforms.
Examples

WLI St : WAVeform: | MPor t AM: / Test1l.tfwx"

Imports a waveform called "Test1.tfwx"

in internal memory into the waveform list.
Related Commands

WLISt:SIZE? (query only) (on page 173)
WLISt:WAVeform:DELete (no query form)

(onpag e 174)
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WLISt:WAVeform:LENGth? (query only)

This command returns the size of the waveform. The returned value represents data points (not bytes).

This command:

Group
Waveform
Syntax
WLISt:WAVeform:LENGth ? <wfm_name>
<wfm_name> is not optional.
Arguments
<wfm_name>::=<string>
Indicates that the waveform path and name.
M:/ indicates the internal memory.
U:/ indicates the external USB memory.
P:/ indicates the internal predefine waveforms.
Returns
<NR1>
Examples
WLISt:WAVeform:LENGth? "M:/Sine360.tfwx"
Returns the data points of waveformA Si ne 36 0. t f wx 0.
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Status and events

This section provides details about the status information and events the arbitrary function generator
reports.

Status reporting structure

The arbitrary function generator status reporting functions conform to IEEE-488.2 and SCPI standards.
Use the status reporting function to check for instrument errors and to identify the types of events that
have occurred on the instrument.

The error and event reporting system consists of the following three blocks:
A Standard/Event Status

A Operation Status
A Questionable Status

The operations processed in these blocks are summarized in status bytes, which provide the error and
event data (see next figure).

Figure 10: Error and event handling process
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