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CALCulate<chum>:TRANsform:TIME:IMPulse:WIDTh <NUM>..........ccccceeriieeiiieenieenieenn 397
CALCulate<chum>:TRANsform:TIME:KBESSEl <NUM> ..........cccoocviiiiiiiiieeiiee e 398
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CALCulate<cnum>:TRANSform:TIME:LPFREQUENCY ........ccouiiiiiniiiieee e 398

CALCulate<cnum>:TRANSform:TIME:SPAN <NUM> ..........ccooiiiiiiiiiiiee e 398
CALCulate<chum>:TRANsform:TIME:STARt <NUM> ..........coooiiiiiiiiiii e 399
CALCulate<chum>:TRANsform:TIME:STATe <ON I OFF>.........ccccooiiiiiiieiecee e 399
CALCulate<chum>:TRANSform:TIME:STOP <NUM>..........cccooiiiiiiiiiiie e 399
CALCulate<chum>:TRANsform:TIME:STEP:RTIMe <NUM>..........ccocoeviirieniieeiiee e 400
CALCulate<chum>:TRANsform:TIME:STIMulus <Char> ...........cccccceviiiiieeiiee e, 400
CALCulate<chum>:TRANsform:TIME[:TYPE] <Char>..........c.ccccceviiriiiniieeiee e 400
CONTROL COMMANDS.........ccccittmmemmmmnnssseseerrsnnnmnsssssssessesnnnmmnssssssssssssnnnnnmnnnnes 401
CONTrol: AUXiliary:Cl:DATA] SNUMI>.....cccuuiiiiiieiiieeeiee et e e seeessreesne e snreesneessneeesneeenneees 402
CONTrol: AUXiliary:C:LOGIC <ChAI> ........ccooviiiiiiieeeee e 403
CONTrol: AUXiliary:C:MODE <CQRAI> ...........cooiiiiiieeiiee et 403
CONTrol: AUXiliary:FOOTSWItCR? ... e 403
CONTrol:AUXiliary:FOOTswitch:MODe <IGNorel SWEepl RECall IMACRO> ................... 404
CONTrol: AUXiliary:INPUE:VOLTAGE? .....cooiieiieie ettt 404
CONTrol:AUXiliary:OUTPut[112]:MODe <WAITINOWaIt> ...........cccoeieeiiaienierie e 404
CONTrol:AUXiliary:OUTPut<out>:VOLTage <NUM> ........ccceiiiiiiiiiiiiiee et 405
CONTrol:AUXiliary:PASSfail:LOGIC <Char>..........cccoiiiiiiiiiieeee e 405
CONTrol:AUXiliary:PASSfail:MODe <Char>...........cccciiiiiiiiiiie e 406
CONTrol:AUXiliary:PASSfail:SCOPe <Char> ...........cccoiiiiiiiiieeee e 406
CONTrol:AUXiliary:SWEepend <Char>...........cccoceeiiiiiiiie e 407
CONTrol:EXTernal:TESTset:DATa <addr>,<data> ..., 407
CONTrol:EXTernal: TESTSet:INTEIrUPL?......ccceiiiiieeiee e e 407
CONTrol:EXTernal:TESTset:RAWData <data> .............ccccoeceiiiiiiiic e 408
CONTrol:EXTernal:TESTset:SWEepholdoff? ..o 409
CONTrol:HANDIEr:C:MODE <CRAI> ........ccciiiiiiieiiieiiee et 409
CONTrol:HANDIer:D:MODE <CRhAI> .......ccoocuiiiiiiiiiie et 409
CONTrol:HANDIer:<port>[:DATA] SNUMS......ccooiiiiiiiiiiee ettt e et e s e e 410
CONTIOIHANDIEF:INPUL? ... .ottt e e esae e snee e e eneeeneeas 410
CONTrol:HANDIEr:LOGIC <CRAI> ..........oiiiiiiiiiiiiiee et 411
CONTrol:HANDIer:OUTPut<num>[:DATA] <NUM2>...........c.ooiiiiiiiiiiiiiiee et 411
CONTrol:HANDIer:OUTPut<num>:USER[:DATa] <NUM2> ...........cccceciiiiiiriieeeiiee e 412
CONTrol:HANDIer:PASSfail:LOGIC <Char>...........ccccoiiiiiiiie e 412
CONTrol:HANDIer:PASSfail:MODE <ChaI> ...........ccociiiiiiiiiie e 412
CONTrol:HANDIer:PASSfail:SCOPEe <Char> ..........cccoviiiiiiei e 413
CONTrol:HANDIer:SWEepend <CRAI>...........cccoiiiiiiiieiiee e 413
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DISPLAY COMMANDS.....cccuiiiiiimmrnnmmnsssssssssnssnnmssssssssssssnnnnnmnsssssssssssnnnnnmnnssss 415
DISPlay: ANNotation:FREQuency[:STATEe] <ON I OFF>.........ccccociiiiiiiiieeeeee e 415
DISPlay: ANNotation:MESSage:STATe <ON I OFF> ..o 416
DISPlay:ANNotation:STATUS <ONIOFF>....... ..o 416
(3] 1] oo A 07N 1= 1o T I U POU PP TP 416
DISPlay:ENABLE <ON I OFF>...... .ottt et et esnee e e enneeneea 416
DISPIAY[ITILE] ... ettt ettt ettt et e e eeesteesaeesmeeemeeembeeseesaeeaneeeneeenneaneans 417
DISPlay:WINDow<wnum>:ANNotation:MARKer:SINGle[:STATe] <bool> ............cccc..ce.. 417
DISPlay:WINDow<wnum>:ANNotation:MARKer:SIZE <char> ..............cccevveeiiieiiiieenneens 417
DISPlay:WINDow<wnum>:ANNotation:MARKer:STATe <ONIOFF>.............cccccceviivnnneens 417
DISPlay:WINDow<wnum>:ANNotation:TRACe:STATe <ONIOFF> ............ccccoooiviiiienneens 418
DISPlay:WINDOW<WNUM>:ICATAIOG?........coiiiiieiieieiieesiee sttt esne e snne e 418
DISPlay:WINDow<wnum>:ENABIe <ON I OFF>.........cccccoiiiiiiiienie e 418
DISPlay:WINDow<wnUmM>[:STATE] <ON L OFF>.......ccccoiiiiiiiieeiee e 419
DISPlay:WINDow<wnUum>:TABLE <ChaI> ..........coooiiiiiiiiiii e 419
DISPlay:WINDow<wnum>:TITLE:DATA <StHNQG>.......ccooiiiiiiiiiiiieiiee e 419
DISPlay:WINDow<wnum>:TITLe[:STATE] <ON I OFF> ......cccoooiiiiieeeeeeeee e 419
DISPlay:WINDow<wnum>:TRACe<tnum>:DELete ............ccooiiiiiiiiiii e, 420
DISPlay:WINDow<wnum>:TRACe<tnum>:FEED <hame>.............ccccoeeiiieeiiiiiee e, 420
DISPlay:WINDow<wnum>:TRACe<tnum>MEMory[:STATe] <ON | OFF>.............ccccevunenne 420
DISPlay:WINDow<wnum>:TRACe<tnUM>:SELECt ...........cccoeviiiiiiieie e 421
DISPlay:WINDow<wnum>:TRACe<tnum>[:STATEe] <ON [ OFF>........cccoiviiieiiieiieeeeeee 421
DISPlay:WINDow<wnum>:TRACe<tnum>:Y[:SCALEL:AUTO ........cccceirrireiieeiee e 421
DISPlay:WINDow<wnum>:TRACe<tnum>:Y[:SCALe]:PDIVision <num>..............cccecuveene 422
DISPlay:WINDow<wnum>:TRACe<tnum>:Y[:SCALe]:RLEVel <nhum>............ccccecevrrnens 422
DISPlay:WINDow<wnum>:TRACe<tnum>:Y[:SCALe]:RPOSition <num>......................... 422

FORMAT COMMANDS ...t s s s ss s s s s s s nnmms s s s s s s s e s s nmmmmnssns 423
FORMat:BORDEI <CRAI>.......ccciiiiiiiiiiie ittt n e snn e sne e snneenn 423
FORMAL[:DATA] <CRAI>.......ooiiiieiiieie ettt ettt e e s ee e e e saesneeneesaeeneeseeeneeeens 423

HARDCOPY COMMAND .........ccoiiiiiecccecsssersssenmcess s e e s e s s enmmnssssssssesennnnmmnnnsss 424
i (00 ] eVl I LY=o T L= USSR 424

INITIATE COMMANDS ......cooiiiiiiirmeceessssss s s s s snsmsss s s s s s s s nnmmsssssssssssennnnmmnnssns 424
INITiate:CONTINUOUS <BOOICANS..........cooiiiiiiieiiii e 425
INITiate<cnuM>[:IMMeEdIate] ...........c..ovviiieei i e e e 425
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MEMORY COMMANDS .....cotiiiirmmerrmssssnnsrrsssssssssssssssssssssssssssssssssssssssssssnsessnnsss 426

MMEMory:CATalog[:<char>]? [<folder>] ..o 426
MMEMory:CDIRECIOry <fOlA@r>..........oooiiiiiiieiei e 427
MMEMOry:COPY <file1>,<fil@2>........cccoeiiiieie e 427
MMEMOFY:DELEte <fil@>........ooiiiiiiiee e 427
MMEMoOry:LOAD[:<Char>] <fil@>.........c.ooiiiiiieiie e 427
MMEMOry:MDIRECTOrY <fOIAEI> .......cceiiiiii it 428
MMEMory:MOVE <file1>,<fil@2> ...........cooiiiiieee e 428
MMEMoOry:RDIRECtOry <fOlder>..........cooiiiiiiiieiie et 428
MMEMory:STORe[:<€har>] <file>........ooooiiiii e 428
OUTPUT COMMAND .....cccuuiiiirrrrnnnnmmsnsssssssssnsnnnnmsssssssssssssmmnmmnsssssssssssnsnnnnnnnssns 429
OUTPUL[:STATE] <ON T OFF>..... .ottt 429
SENS:AVERAGE COMMANDS.......... e s e s rescesss e e e e s e nnmmm s s 430
SENSe<cnuUmM>:AVERAQEICLEAN .........cooiiiiiiiie et 430
SENSe<cnum>:AVERage:COUNE <NUM> ........ooiiiiiiiiiiiie e 430
SENSe<cnum>:AVERage[:STATE] <ON | OFF>........ooi e 431
SENSE:BANDWIDTH COMMAND ......ccccimmmmmmmmmnnssssssesnnnnmsssssssssssssssnsmmssssssses 431
SENSe<cnum>:BANDwidth | BWIDth[:RESolution] <nUm>..............ccceviiiiiieiiieenee e 431
SENSE:CORRECTION COMMANDS......ccciimeeesreererrnnncesnssssse e s s s nnmmsssssssnns 432
SENSe<cnum>:CORRection:CCHeck[:ACQuire] <mod>[,char] ...........ccoeeiiiiiieiiiiiinenns 432
SENSe<cnum>:CORRection:CCHECK:DONE .............ccocviiiiiiiieeee e 433
SENSe<cnum>:CORRection:CCHeck:PARameter <Mname> .............cccocceevieeiieeeiieennenn. 433
SENSe<cnum>:CORRection:COLLect[:ACQuire] <class>[,subclass]............cccccevcvveeennnne 433
SENSe<cnum>:CORRection:COLLECt:APPLY...........ccociiiiiiiiiecee e 435
SENSe<cnum>:CORRection:COLLect:METHod <char>............ccccceiiiiiiiniiie e, 435
SENSe<cnum>:CORRection:COLLECE:SAVE ..........ccoooiiiiiiiieeee e 436
SENSe<cnum>:CORRection:EXTension:PORT<pnum>[:TIME] <num> ...........ccc.cccceeneeen. 436
SENSe<cnum>:CORRection:EXTension:RECeiver<Rnum>[:TIME] <num>...................... 436
SENSe<cnum>:CORRection:EXTension[:STATe] <ON I OFF>..........ccoooiiiiiiiiiiineeee, 437
SENSe:CORRection:IMPedance:INPut:MAGNitude <num>..............cccooiiiiiiiiiiinien e, 437
SENSe<cnum>:CORRection:INTerpolate[:STATe] <ON I OFF>..........ccccoeeviiiiiiieiieeeen, 438
SENSe<cnum>:CORRection:ISOLation[:STATe] <ON T OFF> ..........ccccoviiiiiiviiieeree e 438
SENSe:CORRection:PREFerence:ECAL:ORlentation[:STATe] <ONIOFF> ...................... 438
SENSe:CORRection:PREFerence:ECAL:PMAP <module>,<string>...........ccccoceverveennnen. 439
SENSe<cnum>:CORRection:RVELOCity:COAX <NUM>.........ccceeiirieriieenreesiee e 439
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SENSe:CORRection:SFORward[:STATe] <boolean>............oouuueeiiiiiiiiiieee e 440

SENSe<cnum>:CORRection[:STATE] <ON I OFF>......ccooiiiiieee e 440
SENSe:CORRection:TSTandards[:STATe] <boolean> ..............ccccceeriiriiiee e 440
SENSE:OFFSET COMMANDS ..........ciiiiiiireecceessseerersnnmessssssssesssssnnmmssssssssnees 441
SENSe<cnum>:0FFSet:CW <bOOI> .......cooiiiiiiiiie e 441
SENSe<cnum>:0OFFSet:DIVISOr <NUM> ........cooiiiiiiiiieiiee e 441
SENSe<cnum>:OFFSet:MULTIPlier SNUM> ..........ooiiiiiiiiiiiieie e 442
SENSe<cnum>:0FFSet:OFFSet <NUM> ..o 442
SENSe<cnUM>:0FFSEt:STARE?......ooiiii e e 442
SENSe<cnum>:0FFSet:[STATE] <b0O0I> .......ceiiiiiiiii e 443
SENSe<CnUM>:0FFSEt:STOP?Y .......ooiiiiiie e 443
SENSE:CORRECTION:COLLECT:CKIT COMMANDS ..........cccooimmmmmmmeeennnnnen. 443
SENSe:CORRection:COLLect:CKIT:INFormation? <module>[,char]............c.cccceeenenneen. 444
SENSe:CORRection:COLLect:CKIT:NAME <Name> ..........cccooooiiiiiiriiieeiiee e 445
SENSe:CORRection:COLLect:CKIT:OLABel<class> <name> ...........cccoccceeeieeeiieenieeeeenn. 445
SENSe:CORRection:COLLect:CKIT:OLISTICIaSS]? -...ccveeiiiiiieeiiee e 446
SENSe:CORRection:COLLect:CKIT:ORDer<class> <std> [,<std>] [,<std>] [,<std>]
IR e b I IR (e P [ IR (o PP 447
SENSe:CORRection:COLLect:CKIT:RESet <NUM>............ccooiiiiiiiieiieee e 448
SENSe:CORRection:COLLect:CKIT[:SELeCt] <NUM>..........ccccviiiiiiiiiieieecee e 448
SENSe:CORRection:COLLect:CKIT:STANdard:C0 <NUM> ..........ccevvereiieenieenieee e 449
SENSe:CORRection:COLLect:CKIT:STANdard:C1 <nUM>..........ccooiiiiiiieiiin e 449
SENSe:CORRection:COLLect:CKIT:STANdard:C2 <nUM>..........cccoeceiiiieeeiineiee e 449
SENSe:CORRection:COLLect:CKIT:STANdard:C3 <NUM> ..........cccoeiieiiiiniicn e 449
SENSe:CORRection:COLLect:CKIT:STANdard:CHARacter <char>..............c.ccccoeeeeeneen. 450
SENSe:CORRection:COLLect:CKIT:STANdard:DELay <nuUm> ...........c.ccceevieieiieenieneeenn. 450
SENSe:CORRection:COLLect:CKIT:STANdard:FMAX <nUM> ..........ccoooiieiiiriiieeniee e 450
SENSe:CORRection:COLLect:CKIT:STANdard:FMIN <nUM>...........cccooieeiieeiiiieniee e 451
SENSe:CORRection:COLLect:CKIT:STANdard:IMPedance <NUM>............ccccoceeerveennnen. 451
SENSe:CORRection:COLLect:CKIT:STANdard:L0 <NUM> ..........ccoociiiiieeniee e 451
SENSe:CORRection:COLLect:CKIT:STANdard:L1 <nUm> ...........ccooceiiiiieiieeceee e 452
SENSe:CORRection:COLLect:CKIT:STANdard:L2 <nUM> ...........ccooceviiieenieeieee e 452
SENSe:CORRection:COLLect:CKIT:STANdard:L3 <nUM> ..........cccooceiiiieeniieecieee e 452
SENSe:CORRection:COLLect:CKIT:STANdard:LABel <name> .............cccoccoeeeiieeiceennenn. 452
SENSe:CORRection:COLLect:CKIT:STANdard:LOSS <nuUm>...........cccooceeiieriiieenieeeeen. 453
SENSe:CORRection:COLLect:CKIT:STANdard[:SELECT] <nUM>..........cccecoeieiieenienenenn. 453
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SENSe:CORRection:COLLect:CKIT:STANdard:TYPE <char> ..........cooooueeiiiiiiiiiiieeeeeeeees 453

SENSe:CORRection:COLLect:CKIT:STANdard:TZReal <nUMm>.............cceeeiereiieenieeeeenn. 454
SENSe:CORRection:COLLect:CKIT:STANdard:TZImag <NUM>...........cocceeeeiiiieeeeiiieeeennnns 454
SENSE:CORRECTION:CSET COMMANDS.....ccccesmmsermsersserssnnssnsssnnsas 454
SENSe<cnum>:CORRection: CSET:CATALOZ? .......ccouuuiiiiiiiiiiiiiiiiiie et e e e e e eeenaes 455
SENSe<cnum>:CORRection: CSET:DELete <String>............ccccooiiiiiiiiiiiiiiiiieeeeeeeeeeeee, 455
SENSe<cnum>:CORRection: CSET:DESCription <string> ..............cccccoeiiiiiiiiiiiee, 456
SENSe<cnum>:CORRection: CSET:GUID <String> ..........cccooiiiiiiiiiiiiiiiiceeeeeeeeeeeeeeeeeeeee e 456
SENSe<cnum>:CORRection: CSET[:SELect] <char>.............ccccccoeeiviiiiieeeee, 456
SENSe<cnum>:CORRection:CSET:SAVE <char>...........ccooviiiiiiiiiiiiiiiieiiii e 457
SENSe<ch>:CORRection:CSET:TYPE: CATalog?<optional enum>.................cceevvvruuiinreeereeennn. 457
SENSE:CORRECTION:COLLECT:GUIDED COMMANDS........coeemmmmmmmmmnnnnnnes 458
SENSe<cnum>:CORRection:COLLect:GUIDed:ACQuire <std> ............ccceveviiiieiiennnenn, 458
SENSe<cnum>:CORRection:COLLect:GUIDed:CKIT:PORT<pnum>:CATalog?.............. 459
SENSe<cnum>:CORRection:COLLect:GUIDed:CKIT:PORT<pnum>[:SELect] <kit>....... 459
SENSe<ch>:CORRection:COLLect:GUIDed:CONNector:CATalog? .......cccccevvveeerriveeennns 460
SENSe<cnum>:CORRection:COLLect:GUIDed:CONNector:PORT<pnum>[:SELect]
B oL o) 1| 1 b PP PR UPPTPTTTPN 460
SENSe<cnum>:CORRection:COLLect:GUIDed:DESCription? <step>.........ccccccceevieeenenn. 461
SENSe<cnum>:CORRection:COLLect:GUIDed:INITiate [GUID [,bool] .......ccceveeerierennnn. 461
SENSe<cnum>:CORRection:COLLect:GUIDed:METHod <char> .............ccccoveiieenenennenn. 462
SENSe<cnum>:CORRection:COLLect:GUIDed:SAVE ............cccooiiiiiieieeeee e 462
SENSe<cnum>:CORRection:COLLect:GUIDEd:STEPS? .......cccoviiiiiiiieee e 463
SENSE:CORRECTION:COLLECT: SESSION COMMANDS.......... 463
SENSe<ch>:CORRection: COLLect:SESSion<n>:INITiate <string> ...................ccccceeeeeeeeeeen. 464
SENSe<ch>:CORRection: COLLect:SESSion<n>:STEPS?............ccoooiiiiiiiiiiiiee, 464
SENSe<ch>:CORRection: COLLect:SESSion<n>:DESC? <SteP>........cceeviiiuriirreeeeeiiiiiieeeeaaaenns 464
SENSe<ch>:CORRection: COLLect:SESSion<n>:ACQ <SteP> .........cceeeiiiiiiiiiiiiiiiiiaieeaeeeeeeeee, 465
SENSe<ch>:CORRection: COLLect:SESSion<n>:SAVE? ............ccceiiiiiiee, 465
SENSe<ch>:CORRection: COLLect:SESSion<n>:DONE ................ccoeeeiiiiiiieeeeee, 465
SENSe<ch>:CORRection: COLLect:SESSion<n>:CONN:PORT<p>[:SEL] <conn>.................. 466
SENSe<ch>:CORRection: COLLect:SESSion<n>:CKIT:PORT<p>:CATalog?......................... 466
SENSe<ch>:CORRection: COLLect:SESSion<n>: CKIT:PORT<p>:SEL <calkit> .................... 467
SENSE:COUPLE COMMAND ........eeceeireeecceecss e e s s s rencces s e e e s s e emmmssnssnnnees 467
SENSe<cnum>:COUPIe <ALL | NONE>...........cccoiiiiiiiiie ettt e e 467
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SENSE:FREQUENCY COMMANDS.......ccemmmmsnmerrmsssnssrmssssssesmsssssssssssssnsensnas 468

SENSe<cnum>:FREQUENCY:CENTEr SNUM> ........cccciiiiiiiiiiieie e see e 468
SENSe<cnum>:FREQuency[:CW [:FIXed] <NUM>...........ccocoiiiiiiiiiie e 468
SENSe<cnum>:FREQUENCY:SPAN <SNUM ......ccceiiiiiiiiiie et e e 469
SENSe<cnum>:FREQUENCY:STARL <NUM> ..........ooiiiiiiiiieiiie e 469
SENSe<cnum>:FREQUENCY:STOP <NUM>.......ccociiiiiiiiiiiie e e e 470
SENSE:POWER COMMAND......ccocceiiirreecceessssssessssnnmmssssssssessssnnnmmnsssssssnees 470
SENSe<cnum>:POWer:ATTenuation <reCVI>,<NUM>............ccceiiiiiiiiieerieeeieeeneeeeiee e 470
SENSE:ROSCILLATOR COMMAND.......cccoimeemeeesnssrsnnnnsmsssssssssssnssnnmmsssssssses 471
SENSe:ROSCIllator:SOURCE?.........oiiiiieeiiie ettt sne e e s s 471
ROUTE COMMAND ....ccoeeeceeecicererrnnmcassssssessesssnnmnsssssssesssnmnnmmnsssssssesssnsnnnmnnnsns 471
ROUTE:PATH:LOOP:RT <CRAI>......cciiiieiieie ettt ene e 471
SENSE:SEGMENT COMMANDS ........cccooimmmmmmmmnnnsnsrnnsnnnsssssssssssssssssssssssssses 472
SENSe<cnum>:SEGMent<snuUM>:ADD ..........ccoooiiiiiiiiiiie e 472
SENSe<cnum>:SEGMent<snum>:BWIDth[:RESolution] <num>..............cccccceeiiinninenenn. 472
SENSe<cnum>:SEGMent:BWIDth[:RESolution]:CONTrol <ON | OFF>.............cccccceeneee. 473
SENSe<cnum>:SEGMeNt:COUNL?........ooiiiiii et 473
SENSe<cnum>:SEGMent<snumM>:DELEtE ..........cccooiiiiiiiiiiiiiii e 474
SENSe<cnum>:SEGMent:DELEtE:ALL ..........cccoiiiiiiiiieiee e 474
SENSe<cnum>:SEGMent<snum>:FREQuency:CENTer <nUM>............ccceeviveviiieeenneennnnn. 474
SENSe<cnum>:SEGMent<snum>:FREQuUency:SPAN <NUM> ..........ccccovveerieeiiieeenneenienns 474
SENSe<cnum>:SEGMent<snum>:FREQuUency:START <NUM> .........cccooveeriieeiiieeiieennnens 475
SENSe<cnum>:SEGMent<snum>:FREQUeNncy:STOP <NUM> ..........ccceevieenieeinieeennee e 475
SENSe<cnum>:SEGMent<snum>:POWer[<port>][:LEVel]l <hum>............ccocevvvverieennnnn. 476
SENSe<cnum>:SEGMent:POWer[:LEVel]:CONTrol <ON [ OFF>.........c.ccoiiiiiiiieeiceeee, 476
SENSe<cnum>:SEGMent<snum>[:STATE] <ON I OFF> .........cccooiiiiiiiiiier e, 476
SENSe<cnum>:SEGMent<snum>:SWEep:POINtS <num> ...........cccociiiiiiiiiniiiee e 477
SENSe<cnum>:SEGMent<snum>:SWEep:TIME <NUM>..........ccoooiiiiiiriiiniiie e 477
SENSe<cnum>:SEGMent:SWEep:TIME:CONTrol <ON I OFF> .........ccoooiiiiiiiiiieeeee, 477
SENSe<cnum>:SEGMent<snum>:X:SPACING <Char>.........c.cccoiiiiiiiiiiineiie e 478
SENSE:SWEEP COMMANDS .....cccoiestretrsrrsssssssssssssssssssssssssssssasssssssnseas 478
SENSe<cnum>:SWEep:DWELL SIUIM> .......uuiiiiiiiiiiiiiiiiee et e e sneneeeea e 478
SENSe<cnum>:SWEep:DWELLEAUTO <ON TOFF> ... 479
SENSe<cnum>:SWEep:GENeration <char>...............ccooi 479
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SENSe<cnum>:SWEep:GROUPS:COUNE <IUIIES.......cuuiiiieeiiiiieieeceeieeeeiieeeseanseeeeannessesnneesennns 480

SENSe<cnum>:SWEep:MODE <char> ... 480
SENSe<cnum>:SWEeP:POINES <IUIT> .....cooiiiiiiiiiieieeeee e 481
SENSe<cnum>:SWEep:SRCPOIt <1 12> ..o 481
SENSe<cnum>:SWEeP:TIME <IUIN>........cuuiiiiiiiiiiiiiiii et e e e e e s e sneneeeeae e e s 481
SENSe<cnum>:SWEep: TIME:AUTO <ON T OFF> ... 482
SENSe<cnum>:SWEep: TRIGger:POINt <ON T OFF> ......cooooiiiiiiiiiiiiieee e 482
SENSe<cnum>:SWEep:TYPE <char>............oooo 482
SOURCE COMMANDS .......ccottitemmmmecssserrnnnnmmnsssssssesrensnnmnssssssssessssnnnmmnsssssssnees 483
SOURce<cnum>:POWer<port>:ATTenuation <NUM>............ccccooiiiiiiiniiieenic e 483
SOURce<chum>:POWer<port>:ATTenuation:AUTO <ON I OFF> ..........cccccceviiieenieennnen. 484
SOURce<cnumM>:POWEr:CENTEIr SNUM> ........cooiiiiiiiiiitiee st 484
SOURce<chum>:POWer:COUPIe <ON I OFF>.......cccccoiiiiiiiieieeiee e 484
SOURce<chum>:POWer:DETector <INTernal | EXTernal>...........c.ccccccoeviieiieeiieeeiieeeenn 485
SOURce<chum>:POWer<port>[:LEVel][:IMMediate] [:AMPLitude] <num>...................... 485
SOURce<cnum>:POWer[:LEVell:SLOPe <int>........cccooiiiiiiiiiee e 485
SOURce<cnum>:POWer[:LEVel]:SLOPe:STATe <ONIOFF> ..........cccoiiiniinirnieeir e 486
SOURce<cnUM>:POWEr:SPAN SNUM> ......coociiiiiiiiiiieiiee et 486
SOURce<cnumM>:POWEr:STARE <NUM> ..ot 486
SOURce<cnNUM>:POWEr:STOP <NUM> ......ooociiiiiiiiiiieiiiee it e et e e e e e e saeeas 487
SOURCE:POWER:CORRECTION COMMANDS. .......cccoemmmeensnsnnnnnnsmssssssnnes 487
SOURce<chum>:POWer<port>:CORRection:COLLect:ABORt .............ccceevceviiiieiieeeien, 488
SOURce<cnum>:POWer<port>:CORRection:COLLect[:ACQuire] <char>...................... 488
SOURce<cnum>:POWer<port>:CORRection:COLLect:AVERage[:COUNt] <num> ........ 488
SOURce<cnum>:POWer:CORRection:COLLect:FCHeck[:STATe] <ON | OFF>............... 489
SOURce<cnum>:POWer<port>:CORRection:COLLect:METHod <char>......................... 489
SOURce<cnum>:POWer<port>:CORRection:COLLect:SAVE ..............occoiiiiiiiinieeeee, 490
SOURce<cnum>:POWer:CORRection:COLLect:<pmChan>SENsor[:FRANge]
SAUMTSKAUMIZ> .ottt e st e e s et e s sn e e e e s nnn e e e s amnn e e e sansr e e e s annneeesannneeenn 490
SOURce<chum>:POWer:CORRection:COLLect:<pmChan>SENsor:RCFactor <num>..490
SOURce<chum>:POWer:CORRection:COLLect:TABLe:DATA <data>.............ccccccveeeneee. 491
SOURce<chum>:POWer:CORRection:COLLect:TABLe:FREQuency <data> .................. 491
SOURce<chum>:POWer:CORRection:COLLect:TABLe:LOSS[:STATe] <ON | OFF>......492
SOURce<cnum>:POWer:CORRection:COLLect:TABLe:POINES? ........ccceeiiiiiiiieieeee, 492
SOURce<cnum>:POWer:CORRection:COLLect:TABLe[:SELect] <char>........................ 492
SOURce<cnum>:POWer<port>:CORRection:DATA <data>...........c.ccccoeierniniiieeienee, 493
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SOURce<chum>:POWer<port>:CORRection:LEVel <NUM> ...........ccoovmmiiiiiiiiiiiiiieeeeeeeees 493

SOURce<cnum>:POWer<port>:CORRection[:STATe] <ONIOFF>..........cc.cccccvvveiicinenenns 493
STATUS REGISTER COMMANDS........ccoiimmmesssssnnnssscssssssssss s s snnmsssssssnses 494
STATUS COMMAND KEYWORDS .......cccoimmmmmmmeesssererrnnncenssssssseeesssnnsmnsssssnses 503
SYSTEM COMMANDS.......ccottmmmmmmmmnnsisssrnnnnnmsssssssssssssnsnnmssssssssssssssnnnmnnssssssssses 504

SYSTem:COMMunicate:GPIB:PMETer:ADDRESS <NUM>............c.cccvvveeeiiiieeeiiieeeeciieee e 504

SYSTem:CORRection:WIZard <Char>..............ccceeiiiiiiie e 505

SYSTEMIERROI? ... ittt ettt e ettt e e et e e e s bte e e e sbeeeeeaasteeeesseneeessseeenanns 505

SYSTEM:ERROIICOUNL?......oooiiieiiie ettt e e st e e e st e e e sbeeeeesnseeeeann 505

SYSTEMIPRESEL ...ttt e et e e et e e e st e e e abr e e e e arreeeeanreeeeann 506

SYSTem:MACR0:COPY:CHANNel<chum>[:TO] <NUM> .........ccoeeeiiiiiiieeciiiee e 506

SYSTEMIFPRESEL ...ttt e sttt e e e sbe e e e sbte e e s sbee e e e sneeeeeaae 506
TRIGGER COMMANDS ......ccoeceiccieiirrecceessss s e s e s s ennmasssssssse s s s snnmmnssssssssssnnnnnns 506

TRIGAEr:DELAY SNUMS ....ooiiiiiiiiiiiiiie et e e e et e e e e e e e et e e e e e e e eeeannreeeeeeeeeeaannneeeeaaeeean 507

TRIGger[:SEQuUence]:DELAY <NUM>............oooiiiiiiiiiiiie et e e e e eeeeee e e e e 507

TRIGger[:SEQuence]:LEVel <Char>..............ooooiiii e 507

TRIGAer[:SEQUEeNCe]:SCOPE <Char>...........ooiiiiiiiiie et e e 508

TRIGger[:SEQUence]:SOURCE <CRAI> ..........cc.ooiiiiiiiiecciiee et e e e 508
SCPIEXANMPLES......ccoiiiiiiiinnnmmsssssssss s s sssnssssssssssss s s s s snnmssssssssssssssnnnmnnnsssnsas 508
SCPI EXAMPLE PROGRAMS ........cciiiiiiimremcmssssssssssssnnmsssssssssss s s s snnmmssssssssnens 509

Catalog Measurements USING SCPI ..o 509

Create a Measurement USING SCPI ... 510

Create a Custom Power Meter DIVEF ...............coioiiiiiiiiiie e 510

ECALConfidence Check using SCPL...........cccooiiiiiiii e 513

ECALibrate using SCPI ..........coo e e 515

Establish @ VISA SESSION.........ccuiiiiiiiiie ittt e et e e e e e sree e e e sbee e e e snreeeeennres 516

Getting and Putting Data using SCPL....... ... e 518

GPIB USING VISUAI G ..ttt e e e e e et e e e e e e e e e nnreeeeeeeeeeaannes 519

Modify a Calibration Kit using SCPL..............c.c.oii e 523

Perform a 2-Port Calibration using SCPl...............cccoiii i 524

Perform a Guided Calibration using SCPI...............ccccooiiiii i 525

Perform a Sliding Load Calibration using GPIB................ccccooiiiiiiniiin e 526

Perform a Source Power Cal using SCPI ..o 527

PNA as Controller and Talker / LiSENEr .............coooiiiiiiiiiiiie e 530
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COM versus SCPI

There are two methods you can use to remotely control the analyzer: COM and SCPI. The
following topics are intended to help you choose the method that best meets your needs:

= Software Connection

=  Physical Connection

= Selecting a Method

= Programming Languages

Other Topics about COM Concepts

Software Connection

COM uses a binary protocol, allowing the user to directly invoke a feature of the Network
Analyzer. This is more efficient than SCPI. For example, the following statement calls directly into
the Network Analyzer, executing the routine GetIDString.

PNA.GetIDString()

SCPI is a text based instrument language. To retrieve the ID string, you would send the following
text string to the network analyzer:

IbWrite( "*IDN?")

The network analyzer's SCPI parser would first decode this text string to determine that the user
has asked for the network analyzer to identify itself. Then the parser would call GetlDString().

The Physical Connection

Internal Control

With either COM or SCPI, the best throughput is attained by using the analyzer’s internal PC to
execute your test code. However, if your test code uses too much system resources (CPU cycles
and/or memory), this will slow the Analyzer’s performance.

Using the SICL I/O Libraries, you can also connect to the Analyzer from a program running on the
Analyzer.

External Control
You can control the analyzer from a remote PC using either COM or SCPI.

COM - (Component Object Model) can be used to access any program like the analyzer
(835x.exe) or library (.dll) that exposes its features using a COM compliant object model. These
programs or libraries are called "servers". Programs (like your remote program on your PC) that
connect to and use the features of these servers are called "clients."

With COM, the server and the client do not need to reside on the same machine. DCOM, or

distributed COM, is easy to configure and makes the location of the server transparent to the
client. When you access the Analyzer from a remote computer, you are using DCOM. In this
case, the mechanical transport is a LAN (local area network).

SCPI - Using a GPIB interface card in a remote computer, you can connect to the instrument
using a GPIB cable. There are some constraints on the length of this cable and the number of
instruments that can be daisy-chained together.

Using the Agilent SICL I/O libraries, you can connect to the instrument over a LAN connection.

(LAN or INTERNAL) You can send SCPI commands using COM with an object called the
ScpiStringParser. This object provides access to the SCPI parser (or command decoder) so that

28



you can send SCPI text commands using automation.

Selecting a Method
You should almost always choose COM for the following reasons:
e COM executes faster most of the time.

e COM is generally easier to use. The latest development tools embrace COM and know
how to make your life easier with integrated development environments that show
automation syntax as you type.

e Astime goes on, more emphasis will be put on the COM as the preferred programming
paradigm. As new capability is developed, it may not be made available through SCPI.

But choosing a connection method depends on your situation. Here are some additional things to
consider:

1. If you want to use the Analyzer to control other GPIB instruments, you may want to use
COM as the means of talking to the instrument. In GPIB, the analyzer can not be
configured as both System Controller and talker/listener. Because the Analyzer does
not support pass control mode, only one mode can be used at a time.

2. If you have legacy code written in SCPI for another network analyzer, you may be able to
leverage that code to control the Analyzer. However, the PNA uses a different platform
than previous Agilent Network Analyzers. Therefore, not all commands have a direct
replacement. See the 8753 command finder.

Programming Languages

You can program the Analyzer with either COM or SCPI using several languages. The most
common include:

Agilent VEE - With this language you can send text based SCPI commands and also use
automation. VEE 6.0 or later is recommended.

Visual Basic - This language has great support for automation objects and can be used to drive
SCPI commands. The use of VISA drivers for your GPIB hardware interface will make the task of
sending SCPI commands easier.

C++ - This language can do it all. It is not as easy to use as the above two, but more flexible.

hd

Command Finder
File Commands

Description SCPI CcoMm
Save States (Inst | Cal | Both) MMEMory:STORe

Recall States (Inst ICal | Both) MMEMory:LOAD app.recall
Manage Files

List Files MMEMory:CATalog

Copy Files MMEMory:COPY

Move Files MMEMory:MOVE

Delete Files MMEMory:DELete

Manage Folders

Change MMEMory:CDIRectory

Delete MMEMory:RDIRectory

Make MMEMory:MDIRectory
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Print
Print
Print to File

View Commands

Description

Status Bar On|Off
Toolbars Onl|Off
Tables OnlOff

Title Bars OnlOff
X-axis values On|Off
Marker Readout On|Off

One Readout per Trace
Marker Readout Size

Measurement Trace On|Off
Memory Trace OnlOff
Title Annotation Onl|Off
Make a Title Annotation
Display Update OnlOff
Window Update OnlOff
Analyzer Visible OnlOff
Add a Window

Return a Window Number
Activate a Window
Arrange Measurement
Windows

Analyzer Window

(Max IMinl Normal)
Display Automation Errors

hd

Channel Commands
Power | Average | Offset | Manage

Description

Preset

Start Freq

Stop Freq

Center Freq

Span

CW Frequency

Power Settings

Power ON | OFF

30

HCOPy

SCPI
DISP:ANN:STAT

DISP:WIND:TABLe

DISP:ANN:FREQ
DISP:WIND:ANN:MARK:STA
T
DISP:WIND:ANN:MARK:SIN
G
DISP:WIND:ANN:MARK:SIZ
E

DISP:WIND:TRAC
DISP:WIND:TRAC:MEM
DISP:WIND:TITL
DISP:WIND:TITL:DATA
DISP:ENAB

DISP:WIND:ENABIle

SCPI

SENS:FREQ:STAR
SENS:FREQ:STOP
SENS:FREQ:CENT
SENS:FREQ:SPAN
SENS:FREQ:CW

OuTP

app.DoPrint
app.PrintToFile

COM
app.ShowStatusBar
app.ShowToolbar

win.ShowTable
app-ShowTitleBars

app.ShowStimulus
win.MarkerReadout

win.OneReadoutPerTrace
win.MarkerReadoutSize

meas.View
meas.View
win.TitleState
win.Title

app.Visible

wins.Add
win.WindowNumber
app.ActivateWindow
app.ArrangeWindows

app.WindowState

app.DisplayAutomationErrors

COM
app.Preset

chan.StartFrequency
chan.StopFrequency
chan.CenterFrequency
chan.FrequencySpan
chan.CWFrequency

app.SourcePowerState



Power Value

Port Selection

Couple Ports OFF | ON
Attenuator Mode AutolManual
Attenuation Value

Power Slope Mode Manual |
Auto

Power Slope Value
Receiver Attenuation
Averaging

Average ONIOFF

Average Factor

Return the Average Count

Average Restart
Frequency Offset
Offset mode ON | OFF
Offset Frequency

Read Offset Start Frequency
Read Offset Stop Frequency
Set Offset Multiplier

Set Offset Divisor
Set CW Override

Test Set Switch

Manage Channels

Add

Make Active

Read Channel Number
Read Number of Channels
Set up a copy of the Channel

hd

Sweep Commands
Power | Segment | Trigger

Description

Sweep Time Value

IF Bandwidth

Previous IF Bandwidth

Next IFBandwidth

Number of Points

Sweep Type (Lin | Pwr | CW |
Seg)

Sweep Generation (Stepped |
Analog)

Dwell Time Value

Alternate Sweeps

SOUR:POW1
SENS:SWE:SRCP
SOUR:POW:COUP

SOUR:POW:ATT:Auto

SOUR:POW:ATT

SOUR:POW:SLOP:STAT

SOUR:POW:SLOP
SENS:POW:ATT

SENS:AVER
SENS:AVER:COUN

SENS:AVER:CLE

SENS:OFFS:STAT
SENS:OFFS:OFFS

SENS:OFFS:STAR?
SENS:OFFS:STOP?
SENS:OFFS:MULT

SENS:OFFS:DIV
SENS:OFFS:CW

ROUT:PATH:LOOP:R1

SCPI

SENS:SWE:TIME:AUTO

SENS:BWID

SENS:SWE:POIN
SENS:SWE:TYPE

SENS:SWE:GEN

SENS:SWE:DWEL
SENS:COUP

chan.TestPortPower
chan.TestPortPower
chan.CouplePorts
chan.Attenuator
chan.AttenuatorMode
app.PowerSlope

app.PowerSlope
chan.ReceiverAttenuator

chan.Average
chan.AveragingFactor
chan.AveragingCount

chan.AveragingRestart

chan.FrequencyOffsetState
chan.FrequencyOffsetFreque
ncy

chan.FrequencyOffsetMultipli
er
chan.FrequencyOffsetDivisor
chan.FrequencyOffsetCWOv
erride

chan.R1InputPath

chans.Add
app.ActiveChannel
chan.ChannelNumber
chans.Count
chan.CopyToChannel

coMm
chan.centerFrequency
chan.IFBandwidth
chan.Previous_IFBandwidth

chan.Next_IFBandwidth

chan.NumberOfPoints
chan.SweepType

chan.SweepGenerationMode

chan.DwellTime
chan.AlternateSweep
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External ALC
Power Sweep
Start Power

Stop Power
Center

Span

Segment Sweep
ONIOFF

Add a segment
Delete a segment
Delete all segments

Count the segments
Read the segment number

Segment Center Frequency
Segment Frequency Span
Segment Start Frequency
Segment Stop Frequency
Number of Points

IF Bandwidth

IF Bandwidth Option
Source Power

Source Power Option
X-Axis Point Spacing
Upload a segment table

Trigger

SOUR:POW:DET

SOUR:POW:STAR
SOUR:POW:STOP
SOUR:POW:CENT

SOUR:POW:SPAN

SENS:SEGM
SENS:SEGM:ADD
SENS:SEGM:DEL
SENS:SEGM:DEL:ALL

SENS:SEGM:COUN

SENS:SEGM:FREQ:CENT
SENS:SEGM:FREQ:SPAN
SENS:SEGM:FREQ:STAR
SENS:SEGM:FREQ:STOP
SENS:SEGM:SWE:POIN
SENS:SEGM:BWID
SENS:SEGM:BWID:CONT
SENS:SEGM:POW
SENS:SEGM:POW:CONT
SENS:SEGM:X:SPAC

Source (where trigger comes from)

Trigger Source (Int | Ext |
Manual)
Internal | Manual

Trigger! (for Manual Source)
Ext. Trigger Slope (Positive |
Negative)

Trigger Delay

Scope (what is triggered)
Trigger Scope (Global |
Channel)

Channel Settings (how the channel responds to triggers)

Cont | Groups | Hold
Continuous

Number of Groups
Hold

Single

Trigger Mode (Point |

Measurement)
Restart

Abort

hd
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TRIG:SOUR

INIT:CONT

INIT
TRIG:LEV

TRIG:DEL

TRIG:SCOP

SENS:SWE:MODE

SENS:SWE:GRO:COUN

SENS:SWE:TRIG:POIN

INIT
ABOR

app.ExternalALC

chan.StartPower
chan.StopPower

Seg.State
Segs.Add
segments.Remove

chans.Count
seg.SegmentNumber
chan.centerFrequency
chan.FrequencySpan
Chan.StartFrequency
Chan.StopFrequency
seg.NumberOfPoints
seg.IFBandwidth
segs.IFBandwidthOption
chan.TestPortPower
segs.SourcePowerOption
chan.XAxisPointSpacing
SetAllSegmernts

app.TriggerSignal

app.ManualTrigger
app.TriggerSignal

app.TriggerDelay

app.TriggerType

chan.Continuous

chan.NumberOfGroups
chan.Hold

chan.Single
chan.TriggerMode

chan.Abort



Calibrate Commands

Guided | ECAL | Save-Recall | Cal Sets | CORR | Modify Kits | Standards | Power Cal | Cal Data

Description

Perform an Unguided
Calibration

Launch Cal Wizard

Set Cal Type

Select a Cal Kit

Get a Handle to the Active Cal
Kit

Simultaneous 2-Port Calibration

Acquisition Direction
Measure a Standard
Calculate Errors

Isolation ONIOFF
Perform a Guided Cal
Initiate a Guided Cal

List valid Connector Types for a
Port
List valid Cal Kits for a Port

Select a Connector Type
Select a Cal Kit
Return Number of Steps in a Cal

Return a Description of a Cal
Step

Measure a Cal Standard in a
Guided Cal

Calculate Error Terms from a
Guided Cal

Perform an ECAL

Do ECAL 1-Port

Do ECAL 2-Port

Get ECAL Module Info
Confidence Check Parameter

Confidence Check Acquire
Confidence Check Done

Maps ECAL Module to PNA
Ports

Perform Module Orientation
during calibration

SCPI

SYSTem:CORR:WIZard
SENS:CORR:COLL:METHod
SENS:CORR:COLLect:CKIT

SENS:CORR:TSTandards

SENS::CORR:SFORward
SENS:CORR:COLLect
SENS:CORR:COLL:SAVE
SENS:CORR:ISOLation

SENS:CORR:COLL:GUID:INIT

SENS:CORR:COLL:GUID:CON
N:CAT?
SENS:CORR:COLL:GUID:CKIT:
PORT:CAT?
SENS:CORR:COLL:GUID:CON
N:PORT
SENS:CORR:COLL:GUID:CKIT:
PORT
SENS:CORR:COLL:GUID:STEP
s?
SENS:CORR:COLL:GUID:DESC
?
SENS:CORR:COLL:GUID:ACQu
ire
SENS:CORR:COLL:GUID:SAVE

SENS:CORR:COLL:CKIT 99
SENS:CORR:COLL:CKIT 99
SENS:CORR:COLL:CKIT:INF?
SENS:CORR:CCH:PAR

SENS:CORR:CCHeck
SENS:CORR:CCH:DONE

SENS:CORR:PREF:ECAL:PMA
P

SENS:CORR:PREF:ECAL:ORI

Recall / Save / Apply a Calibration or Error Term

Recall a Calibration

Apply a Calibration to a
measurement

Save a Calibration

Save or Recall an Error Term
Apply an Error Term after
Uploading

Cal Sets

Create a Cal Set

Delete a Cal Set
List Cal Sets

SENS:CORR:CSET
SENS:CORR:CSET

SENS:CORR:CSET:SAVE
CALC:DATA Scorr
SENS:CORR:COLLect:APPLy

SENS:CORR:CSET:DEL
SENS:CORR:CSET:CAT?

COM

app.LaunchCalWizard
cal.SetCallnfo
app.CalKitType
app.ActiveCalKit

cal.Simultaneous2PortAcquisitio
n

cal.AcquisitionDirection
cal.AcquireCalStandard
cal.CalculateErrorCoeffecients
cal.AcquireCalStandard

cal.DoECAL1Port
cal.DoECAL2Port
cal.GetECALModulelnfo

cal.AcquireCalConfidenceCheck
ECAL
cal.DoneCalConfidenceCheckEC
AL

cal.ECALPortMap

cal.OrientECALModule

app.Recall

app.Save
Data Topic

calMgr.CreateCalSet

calMgr.DeleteCalSet
calMgr.GetCalSetCatalog
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Get Cal Set Information

Select a Cal Set by GUID
Select a Cal Set from a channel

Copy a Cal Set
Save a Cal Set

Save Cal Sets

Change the Description of a Cal
Set

Change the Contents of a Cal
Set

Recall a Cal Set

Correction Settings
CORR ONIOFF for a
measurement

Interpolation ONIOFF
Extensions ONIOFF

Port 1 Extensions Value

Port 2 Extensions Value
Receiver A Extensions Value
Receiver B Extensions Value
Relative Velocity

Modify Cal Kits

Set a Cal Kit Active

Get a Handle to the Active Cal
Kit

Save All Cal Kits after Modifying
Load (Recall) All Cal Kits

Restore Cal Kit Default
Restore ALL Cal Kits Default

Build a Hybrid Cal Kit

Set the Name of a Cal Kit
Get the Number of Cal Kit

Set the Port Label of a Cal Kit
Modify Cal Standards

Select a Cal Standard
Assign a Class to a Standard
Set Standard Type

Set Delay

Set Loss

Set Impedance

Set Max Frequency

Set Min Frequency

Set Label

Set Medium (coaxlwaveguide)
Set Capacitance (CO to C3)
Set Inductance (LO to L3)

Set Arbitrary Impedance
(TZReal, TZImag)

34

SENS:CORR:CSET:GUID

SENS:CORR:CSET:SAVE
SENS:CORR:CSET:DESC

SENS:CORR

SENS:CORR:INT
SENS:CORR:EXT
SENS:CORR:EXT:PORT
SENS:CORR:EXT:PORT
SENS:CORR:EXT:REC
SENS:CORR:EXT:REC
SENS:CORR:RVEL:COAX

SENS:CORR:COLL:CKIT

SENS:CORR:COLL:CKIT:RESet

SENS:CORR:COLL:CKIT:NAME

SENS:CORR:COLL:CKIT:STAN
SENS:CORR:COLL:CKIT:ORD1
SENS:CORR:COLL:CKIT:STAN:
TYPE
SENS:CORR:COLL:CKIT:STAN:
DEL
SENS:CORR:COLL:CKIT:STAN:
LOSS
SENS:CORR:COLL:CKIT:STAN:
IMP
SENS:CORR:COLL:CKIT:STAN:
FMAX
SENS:CORR:COLL:CKIT:STAN:
FMIN
SENS:CORR:COLL:CKIT:STAN:
LAB
SENS:CORR:COLL:CKIT:STAN:
CHAR
SENS:CORR:COLL:CKIT:STAN:
Co
SENS:CORR:COLL:CKIT:STAN:
LO
SENS:CORR:COLL:CKIT:STAN:
TZReal

calMgr.GetCalSetUsagelnfo

calMgr.GetCalSetByGUID
channel.SelectCalSet

CalSet.Copy
CalSet.Save

app.SaveCalSets
CalSet.Description

calset object

app.Recall

meas.ErrorCORR

meas.Interpolate CORR
portExtension.State
portExt.Port1
portExt.Port2
portExt.InputA
portExt.InputB
app.VelocityFactor

app.CalKitType
app.ActiveCalKit

app.SaveKits
app-RecallKits

app.RestoreCalKitDefaults
app.RestoreCalKitDefaultsAll

app.BuildHybridKit

calKit.Name
calKit.CalKitType

calKit.Portlabel

calkit.GetCalStandard
calKit.StandardForClass
calstd.Type

calstd.Delay

calstd.loss

calstd.Z0
calstd.MaximumFrequency
calstd.MinimumFrequency
calstd.Label
calstd.Medium

calstd.CO

calstd.LO

calstd. TZReal



Power Calibration
Source Power Cal
Receiver Power Cal

GPIB Power Meter Address

Source:Power:CORR
Calc:Normalize
SYST:COMM:GPIB:PMET:ADD
R

Retrieve and Put Calibration Data

Retrieve Cal Data from the PNA
Put Cal Data in the PNA

hd

Marker Commands
Function | Search
Description
ONIOFF
Delete All Markers
Delete Marker
Viewing Marker readouts
Interpolate All Markers
Interpolate Individ. Marker
Type (Normal | Fixed)
Format All Markers
Format Individ. Marker
Get a handle to Ref marker
Reference Marker On | Off
Coupled Markers
Delta Marker
Read/Set Data Point number
Read/Set X-axis value
Read/Set Y-axis value
Function
Marker=> Center, Span, and
so forth
Marker=> Center (Freq)
Marker=> CW Freq
Marker=> Start (Freq)
Marker=> Stop (Freq)
Marker=> Elect. Delay
Marker=> Ref. Level
Search
Execute Search
Select Search Function
Maximum
Minimum
Target (Value)
Excursion Value

Threshold Value

CALC:DATA scorr?
CALC:DATA scorr

SCPI
CALC:MARK
CALC:MARK:AOFF

View Topic

CALC:MARK:DISC
CALC:MARK:TYPE

CALC:MARK:FORM

CALC:MARK:REF
CALC:MARK:COUP
CALC:MARK:DELT

CALC:MARK:X
CALC:MARK:Y

CALC:MARK:SET

CALC:MARK:FUNC:EXEC
CALC:MARK:FUNC

CALC:MARK:FUNC
CALC:MARK:FUNC
CALC:MARK:TARG
CALC:MARK:FUNC:APE:EX
C
CALC:MARK:FUNC:APE:TH
R

See Power Cal

See Power Cal
pwrCal.PowerMeterGPIBAddres
s

see Data Topic
see Data Topic

COM

Marker Object
meas.DeleteAllMarkers
meas.DeleteMarker
View Topic
meas.Interpolate

mark.Interpolated
mark.Type
meas.MarkerFormat

mark.Format
meas.GetReferenceMarker

meas.ReferenceMarkerState
app.CoupledMarkers
mark.DeltaMarker
mark.BucketNumber

mark.Stimulus
mark.Value

mark.SetCenter
mark.SetCW
mark.SetStart
mark.SetStop
mark.SetElectricalDelay
mark.SetReferencelevel

mark.SearchMax
mark.SearchMin
mark.TargetValue
mark.PeakExcursion

mark.PeakThreshold
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Assign Marker to Domain
Domain Range Start
Domain Range Stop

Tracking

Bandwidth (Target)
Search Filter Bandwidth
Read Filter BandWidth
Read Filter Center Freq
Read Filter Loss

Read Filter Q

4

Trace Commands

CALC:MARK:FUNC:DOM:US
ER
CALC:MARK:FUNC:DOM:US
ER:START
CALC:MARK:FUNC:DOM:US
ER:STOP
CALC:MARK:FUNC:TRAC
CALC:MARK:TARG
CALC:MARK:BWID
CALC:MARK:BWID
CALC:MARK:BWID
CALC:MARK:BWID
CALC:MARK:BWID

Math | Smooth | Stats | Limits | Transform

Description
Create S-Parameter Meas.

Create Measurement

Create Custom Measurement

Add Measurement

List Measurements
Delete a Measurement
Get a handle to a Trace

Select a Measurement
Read Channel Number

Read Number of
Measurements

Read Measurement
Parameter

Set / Read Measurement
Name

Read Measurement Number

Change Parameter

Measurement Format
Math
Data Trace ONIOFF

Memory Trace ONIOFF

View Trace Type
(DatalMemorylINone)
Data =>Memory
Trace Math
(AddISublMultIDiv)
Smoothing
Smoothing ONIOFF
Smoothing Aperture
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SCPI

CALC:PAR:DEF

CALC:PAR:CAT
CALC:PAR:DEL

CALC:PAR:SEL

CALC:FORM

DISP:WIND:TRAC
DISP:WIND:TRAC:MEM

CALC:MATH:MEM
CALC:MATH:FUNC

CALC:SMO
CALC:SMO:APER

mark.UserRange
mark.UserRangeMin
mark.UserRangeMax

mark.Tracking
meas.BandwidthTarget
meas.SearchFilterBandwidth
meas.FilterBW
meas.FilterCF
meas.FilterLoss
meas.FilterQ

COM
app.CreateSParameter

app.CreateMeasurement
INACustomMeasurement_ Int
erface

meass.Add

chans.Count
Measurements.Remove
win.ActiveTrace

app.ActiveMeasurement
chan.ChannelNumber

chans.Count
meas.Parameter
meas.Name

meas.Number
meas.ChangeParameter
meas.Format

meas.View
meas.DataToMemory

meas.TraceMath

meas.Smoothing
meas.SmoothingAperture



Smoothing Points
Statistics

Statistics ONIOFF
Statistics Range
Domain Range Start

Domain Range Stop

Set Type (Pk-
PkIStdDevIMean)

Get All Statistics Data
Get Standard Deviation
Get Mean

Get Peak to Peak
Limit Lines

Display Lines ONIOFF
Fail Sound ONIOFF
Testing ONIOFF

Limit Test Failed
Count Limit Lines

Read Test Results

Make Limit Lines
Limit Line Type (MaxIMin)
Begin Stimulus

End Stimulus
Begin Response
End Response

Transform

Transform ONIOFF
Mode (LowPass, BandPass)
Start Time

Stop Time

Center

Span

Step Rise Time

Set Low Pass Frequency
Gating

ONIOFF

Type (BandPass, Notch)
Shape

Start
Stop

Center
Span

Window

CALC:SMO:POIN

CALC:FUNC:STAT
CALC:FUNC:DOM:USER
CALC:FUNC:DOM:USER:ST
AR
CALC:FUNC:DOM:USER:ST
OoP

CALC:FUNC:TYPE

CALC:FUNC:DATA

CALC:LIM:DISP:STAT
CALC:LIM:SOUN
CALC:LIM:STAT

GP-
IB_Command_Finder\Status
CALC:LIM:DATA

CALC:LIM:SEGM:TYPE

CALC:LIM:SEGM:STIM:STA
gALC:LIM:SEGM:AMPL:STO
(P)ALC:LIM:SEGM1 :AMPL:ST
gELC:LIM:SEGM1 :AMPL:ST

CALC:TRAN:TIME:STAT
CALC:TRAN:TIME

CALC:TRAN:TIME:STAR
CALC:TRAN:TIME:STOP
CALC:TRAN:TIME:CENT
CALC:TRAN:TIME:SPAN
CALC:TRAN:TIME:STAR
CALC:TRAN:TIME:LPFR

CALC:FILT:TIME:STAT
CALC:FILT:TIME
CALC:FILT:GATE:TIME:SHA
P

CALC:FILT:TIME:STAR
CALC:FILT:GATE:TIME:STO
P
CALC:FILT:GATE:TIME:CEN
7
CALC:FILT:GATE:TIME:SPA
N

meas.ShowStatistics
meas.StatisticsRange
chan.UserRangeMin

chan.UserRangeMax

meas.GetFileterStatistics
meas.StandardDeviation
meas.Mean
meas.PeakToPeak

Limttest.LineDisplay
Limttest.SoundOnFail
Trans.State
meas.LimitTestFailed
chans.Count

limts.GetTestResult

limts.Type
limtseg.BeginStimulus

limtseg.EndStimulus
limtseg.BeginResponse

limtseg.EndResponse

trans.State

trans.Mode

trans.Start

trans.Stop

trans.Center

trans.Span
trans.StepRiseTime
trans.SetFrequencyLowPass

gate.State
gate.Type
gat.Shape

gate.Start
gate.Stop

gate.Center

gate.Span
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Kaiser Beta
Impulse Width

hd

Scale Commands

Description
AutoScale
AutoScale All

Per Division
Reference Level
Reference Position
Electrical Delay
Phase Offset

System Commands
Status | Events | Macros | Rear Panel

Description
Quit application

Preset
Reset

Status Commands
Status Registers

*OPC;*WAI

Events
AllowAllEvents Method

AllowEventCategory Method
AllowEventMessage Method
AllowEventSeverity Method
DisallowAllEvents Method
MessageText Method
OnCalEvent
OnChannelEvent
OnDisplayEvent
OnHardwareEvent
OnMeasurementEvent
OnSCPIEvent
OnSystemEvent
OnUserEvent
SetFailOnOverRange

Macros
Execute Macro
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CALC:TRAN:TIME:KBES

CALC:TRAN:TIME:IMP:WIDT

SCPI
DISP:WIND:TRAC:Y:AUTO

DISP:WIND:TRAC:Y:PDIV
DISP:WIND:TRAC:Y:RLEV
DISP:WIND:TRAC:Y:RPOS
CALC:CORR:EDEL:TIME
CALC:CORR:OFFS:PHAS

SCPI

SYST:PRES

GP-IB\Status

GP-IB\Common_Commands

trans.KaiserBeta
trans.ImpulseWidth

COM
Trce.Autoscale
Trce.Autoscale

trce.YScale
trce.ReferenceValue
trce.ReferencePosition
meas.ElectricalDelay
meas.PhaseOffset

COM
app.Quit
app.Preset
app.Reset

app.AllowAllEvents
app.AllowEventCategory
app.AllowEventMessage
app.AllowEventSeverity
app.DisallowAllEvents
app.MessageText
app.OnCalEvent
app.OnChannelEvent
app-OnDisplayEvent
app.OnHardwareEvent
app.OnMeasurementEvent
app.OnSCPIEvent
app.OnSystemEvent
app.OnUserEvent
app.SetFailOnOverRange

app.ExecuteShortcut



Get Macro
Delete Macro
Put Macro

Rear Panel Connector Controls

Material Handler I/O GP-IB\Control
Connector

Auxiliary IO Connector
External Test Set Connector
Output Voltage Mode
FootSwitch Mode

GP-IB\Control
GP-IB\Control
GP-IB\Control
GP-IB\Control

4

Data Commands

See a map of the data access locations

Description SCPI
Get Measurement Data
FROM the Analyzer

Get complex data from the
specified location.

Get typed NAComplex data
from the specified location.
Get data pairs from the
specified location.

Get scalar data from the
specified location.

Get variant data from the
specified location

Specifies ASCII or REAL type
for data transfers

Get complex or formatted
data from the measurement
or memory result buffer

Put Measurement Data INTO the Analyzer
Put complex data into the
specified location.

Put typed NAComplex data
into the specified location.
Put scalar data into the
measurement result location.
Put complex Variant data
into the specified location.
Put complex or formatted
data into the measurement or
memory result buffer

Get Calibration Data FROM the Analyzer
Get complex Error Term
data

Get variant Error Term data
Get complex Standard data

Format:Data

Calc:Data

Calc:Data

Calc:Data?

app.GetShortcut
app.DeleteShortCut
app.PutShortcut

HWMaterialHandlerlO_Object
HWauxIO_Obiject
HWExternalTestSetlO_Object

HWAuxIO2
HWAuxIO3

COM

|ArrayTrans.getComplex
IArrayTrans.getNAComplex
IArrayTrans.getPairedData
IArrayTrans.getScalar

meas.GetData

IArrayTrans.putComplex
IArrayTrans.putNAComplex
IArrayTrans.putScalar

IArrayTrans.putDataComplex

ICalData.GetErrorTermComple
X

CalSet.getErrorTerm
ICalData2.getStandardComple
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Get variant Standard data

Put Calibration Data INTO the Analyzer
Put complex Error Term

data

Put variant Error Term data  Calc:Data
Put complex Standard data

Put variant Standard data

Get and Put Custom Measurement Data
Get and Put Custom data Calc:Data

b
PNA Object Model

See a list of obsolete commands.
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X
CalSet.getStandard

ICalData.putErrorTermComple
X

CalSet.putErrorTerm
ICalData2.putStandardComple
X

CalSet.putStandard

IArrayTransfer2 Interface
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Obsolete Commands

As we continue to expand the capability of the PNA, we will continue to develop new COM
commands. Some of these new commands replace an existing command, giving it more
functionality. Although the existing command will continue to work as usual, we recommend using
the new command in code that you develop. Here is a list of replacement commands:

Old Command

Acquire Cal Standard Method
Create SParameter Method
Calibrator.getErrorTerm
Calibrator.getStandard
Calibrator.putErrorTerm
Calibrator.putStandard

New Command

Acquire Cal Standard2 Method
Create SParameterEX Method
CalSet.getErrorTerm
CalSet.getStandard
CalSet.putErrorTerm
CalSet.putStandard

Collection Methods and Properties

Common Methods and Properties
The following Methods and Properties are common to Objects and Collections:

ltem Method Returns an object from the collection of objects.
Remove Method Removes an item from a collection of objects.
Add Method Adds an object to the collection.

Count Property

Returns the number of items in a collection of objects.

Parent Property

Returns a handle to the parent object of the collection object
being referred to in the statement.

State Property

Turns an Object ON and OFF.

Write-only
Item Method
Description Returns an object from the collection of objects.
Note: The order of objects within a collection cannot be assumed.
VB Syntax Object].ltem](n)
Variable (Type) - Description
Object Any of the following (objects):

CalFactorSegments collection
Cal Sets collection

Channels collection

LimitTest collection
Measurements collection
NaWindows collection
PowerLossSegments collection
PowerSensors collection
Segments collection

Traces collection
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Item

Return Type
Default

Examples

C++ Syntax
Interfaces

Read-only
Count Property

Optional - ltem is the default property of a collections object and therefore
can be called implicitly. For example, the following two commands are
equivalent:

Channels.ltem(3).Averaging = 1
Channels(3).Averaging = 1

(variant) - number of the item in the collection.

Note: the Measurements and Traces collections allow you to specify the

name of the measurement as a string. For example:
measCollection("CH_S11_1").InterpolateMarkers

(Object)
Not Applicable

For i =1 to Traces.Count -1
Traces.ltem(i).YScale = .5dB
Next i

HRESULT ltem(VARIANT index, <interface>** pltem)
ICalFactorSegments
ICal Sets

IChannels

ILimitTest
IMeasurements
INaWindows
IPowerLossSegments
IPowerSensors
ISegments

ITraces

Description
VB Syntax

Variable
object

Return Type
Default

Examples

C++ Syntax
Interface

Returns the number of items in a collection of objects.
object.Count

(Type) - Description
Any of the following (objects):

Cal Sets collection
CalFactorSegments collection
Channels collection

LimitTest collection
Measurements collection
NAWindows collection
PowerLossSegments collection
PowerSensors collection
Segments collection

Traces collection

Long Integer

Not applicable

numofchans = chans.Count 'return the number of channels -Read

HRESULT get_Count(long *p<interface>)
ICal Sets
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ICalFactorSegments
IChannels

ILimitTest
IMeasurements
INAWindows
IPowerLossSegments
IPowerSensors
ISegments

ITraces

Read-only
Parent Property

Description Returns a handle to the parent object of the collection object being
refered to in the statement. The parent property allows the user to
traverse from an object back up the object hierarchy.

VB Syntax object.Parent
Variable (Type) - Description
object Channels collection

Channel object

Measurements collection
NAWindows collection

Traces collection

Segments collection
PowerSensors collection
CalFactorSegments collection
PowerLossSegments collection

Return Type Object
Default Not Applicable
Examples parentobj = chans.Parent ’returns a handle to the parent object

(Application) of the chans collection. -Read

C++ Syntax HRESULT get_Parent(IApplication* *pApplication); /IChannels,
IChannel, IMeasurements and INAWindows

HRESULT get_Parent(IChannel* *pChannel); //ITraces
HRESULT get_Parent(INAWindow* *pWindow); //ISegments

HRESULT get_Parent(IPowerSensor* *pSensor); //ICalFactorSegments

HRESULT get_Parent(ISourcePowerCalibrator* *pCalibrator);
//IPowerSensors and IPowerLossSegments

Interface IChannels
IChannel
IMeasurements
INAWindows
[Traces
ISegments
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Write-only
Remove Method

IPowerSensors

ICalFactorSegments
IPowerLossSegments

Description
VB Syntax

Variable
Object

item
Return Type
Default

Examples

C++ Syntax

Interface

Write/Read
State Property

Removes an item from a collection of objects.
Object.Remove jtem

(Type) - Description

Any of the following (objects)
CalFactorSegments collection
Cal Sets collection
Measurements collection
NAWindows collection
PowerLossSegments collection
Segments collection

Note: Segments, CalFactorSegments, and PowerLossSegments have
an OPTIONAL argument [size] referring to the number of segments to
remove, starting with the item parameter.

(variant) - ltem number to be removed

Not Applicable

Not Applicable

Measurements.Remove 3 'Removes measurement 3
segments.Remove 2,20 'Removes 20 segments (2 - 21)

HRESULT Remove(VARIANT index); /Measurements
HRESULT Remove(VARIANT index); //Cal Sets

HRESULT Remove(long windowNumber); /NAWindows

HRESULT Remove(VARIANT index, long size); //Segments
HRESULT Remove(VARIANT index, long size); /CalFactorSegments
HRESULT Remove(VARIANT index, long size); //PowerLossSegments
IMeasurements

INAWindows

ISegments

ICalFactorSegments
ICal Sets

IPowerLossSegments

45



Description Turns an Object ON and OFF.

VB Syntax object.State = value
Variable (Type) - Description
object Applies to any of the following:

Gating (object)

LimitTest (object)

Port Extension (object)

Segment (object)

Transform (object)
value (boolean) -

0 - Turns obj OFF

1 - Turns obj ON
Return Type Long Integer
Default Depends on the object:

0 - Gating

0 - LimitTest

0 - Port Extension

1 - Segment

0 - Transform

Examples Seg.State = 1 'Turns the segment object ON -Write
tran = Trans.State ’returns the state of Transform -Read

C++ Syntax HRESULT get_State(VARIANT_BOOL *pVal)
HRESULT put_State(VARIANT_BOOL newVal)
Interface ISegment
ITransform
IGating
ILimitTest
IPortExtension

Application Object
Application Object ( default interface is IApplication2 )

Description

The Application object is the highest object in the analyzer object model. This object presents
methods and properties that affect the entire analyzer, rather than a specific channel or
measurement. For example, the application object provides the GetlDString method. There’s only
one ID string for the instrument, unrelated to the channel or parameter being measured. Likewise,
the TriggerSignal Property is global to the instrument. You can elect to use an internally
generated (free run) trigger or a manual trigger. Either way, that type of trigger generation will be
used on all measurements, on all channels. Therefore, it is under the Application object.

This object is unique in that you must Create this object rather than just get a handle to it. See
Getting a Handle to an Object.

Note: The IApplication2 interface extends the |Application interface by adding one property,
(DisplayAutomationErrors). This property enables the display of automation errors on the screen.
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All methods and properties listed below were created on the |Application interface. |Application2

is the default interface.

Methods
ActivateWindow
AllowAllEvents
AllowEventCategory
AllowEventMessage
AllowEventSeverity
BuildHybridKit
Channel (object)

CreateCustomMeasurement

CreateMeasurement
CreateSParameter

CreateSParameterEx
DeleteShortCut

DisallowAllEvents
DisplayAutomationErrors

DoPrint
ExecuteShortcut

GetAuxIO
GetCalManager
GetExternalTestSetlO

GetMaterialHandlerlO
GetShortcut

LaunchCalWizard
ManualTrigger

MessageText
Preset

PrintToFile

PutShortcut
Quit

Recall
RecallKits

Reset
RestoreCalKitDefaults
RestoreCalKitDefaultsAll
Save

SaveKits
SetFailOnOverRange

Description

Makes a window object the Active Window.
Monitors all events

Monitors an event category

Monitors an event

Monitors an event severity level

Defines the user kit as port1kit + port2kit.

Creates a new custom measurement.
Creates a new measurement.

OBSOLETE - Use CreateSParameterEx
method

Creates a new S-Parameter measurement
with a 3-port load.

Removes a macro (shortcut) from the list of
macros

Monitors NO events

Enables or disables automation error
messages from being displayed on the
screen. Use the |Application2 interface.
Prints the screen to the active Printer.
Executes a macro (shortcut) stored in the
analyzer.

Returns a handle to the AuxIO interface
Returns a handle to the CalManager interface
Returns a handle to the ExternalTestSet IO
interface

Returns a handle to the MaterialHandlerlO
interface

Returns the title and path of the specified
macro (shortcut).

Launches the Cal Wizard

Triggers the analyzer when TriggerSignal =
naTriggerManual.

Returns a message for an eventlD

Resets the analyzer to factory defined default
settings.

Saves the screen data to bitmap (.bmp) file of
the screen.

Puts a Macro (shortcut) file into the analyzer.
Ends the Network Analyzer application.
Restores all cal kits from disk.

Recalls the current state of the calibration kits
on disk.

Removes all existing windows and
measurements.

Restores the factory defaults for the specified
kit.

Restores the factory defaults for all kits.
Saves files to disk

Saves all cal kits to disk.

Causes over range values to return an error
code
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ShowStatusBar
ShowStimulus
ShowTitleBars
ShowToolbar
Properties
ActiveCalKit

ActiveChannel
ActiveMeasurement

ActiveNAWindow
ArrangeWindows

CalKitType

Channels (collection)
CoupledM