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The IVI Foundation and its member companies make no warranty of anwitmdegard to this material,
including, but not limited to, the implied warranties of merchantability and fitness for a particular purpose.
The IVI Foundation and its member companies shall not be liable for errors contained herein or for
incidental or casequential damages in connection with the furnishing, performance, or use of this material.

Trademarks

Product and company names listed are trademarks or trade names of their respective companies.

No investigation has been made of comA®m trademark rigts in any work.

IVI Foundation 3 IVI-4.15: IviDigitizer Class Specification


http://www.ivifoundation.org/
http://www.ivifoundation.org/

Table
of
Contents
IviDigitizer Class SPecCifiCation .........ccocevviiiiiiiii e 13
1. Overview of the IviDigitizer Specification ............cccceeveviiiiiriiiieeeeenn. 15
0 g o T [T (o o TP PP PPPPPPPPUPRN 15
1.2 IVIDIQItIZEr ClaSS OVEIVIEW. .....ceiiiiiitiiiiie e s ieeeiite et e e e sttt e e e s e e e st bbb e e e e s sbb e et e e e s s seeessabbeeeeeeaans 15
I S () (=TT o (o] PP PP PP PPPRN 15
1.4 Definitions Of TErmMS anBlCrONYIMS..........eiiiiiiiiiiiiie ettt rmnee e e e e e e s smnee s 15
2. lviDigitizer Class CapabilitieS ........cocuiiiiiiiiici e 16
P N (oo [F Tt i o o FO PP PR PPRPTPTPPPN 16
2.2 IVIDIGItIZEr GrOUP NAIMES. ... iiiiiiiei ittt ettt et et e s e e e s ettt e seee e e e e s annnnreeee s 16
2.3 Repeated Capability NAIMES.........coiiiiiiiiii ettt e e eame e e seenneeeas 18
2.3.1 CRANNEL. ...ttt et e e e s e e e e e e s b e e e e e 18
R I 1 1Yo U of = TP P EETTPPTPPRP R 18
A TG T I T T =T T T o = 18
2.4 Boolean Attribute and Parameteni&. ...........ccvvviiiiiiiiiieeece e 18
2.5 INET NAIMESPACE. ...ttt iiiiiiiie ettt e e e et e e et ettt e et e amee b e e e eetta e e e e e sts s saaasseeeasbasaeteetanseesesrnnnes 18
2.6 .NET IVIDIgitizer SESSION FACIOMY........ccciiiiiiiiiiiiireie s e e e e et reee e e e e e et e e e e emaen s 18
3. General ReqQUITEMENTS ... 21
3.1 MinimMUM ClasSS COMPIIANCE......ccii ittt et e e st e e e e st beeeebbeeeeeeans 21
LA DiSADIE. ...t 21
3.2 Capability Group COMPIANCE..........cceiiei et e e eerer e e e e e e e e e es 21
4. IviDigitizerBase Capability GroUp .......cccueiiiiiiiiiiiiiie e 22
A1 OVEBIVIEW. ..ttt ettt e ettt e e et e+ 4o kb bttt e e oo e A bbb et e e eamme e e e e bbb et e e e e e e n bbbt e e e samme e e e e nnree s 22
4.1.1 Channel SUBYSTEM......cciiiiiiiiiiie ittt s bbb e e e bbeeeanbeeeee s 22
4.1.2 ACQUISITION SUKBYSTEM.....eiiiiiiiiiiiiie et e e b e eeeeeee 24
4.1.3 IviDigitizer Arm and Trigger StateS........c.uuueiiiii i cceeie e 25
o I o o =T ST 233 V] (= 1 TP PR 26
4.1.5 REAAING DALA.......ci ittt ieeer bt e e e e eaaeb bbbttt e et e et e e e e e e e e eearreeeeeeeeaaaaaaaaans 30
4.1.6 Combining ChanNELS..........coiiiiie e er e e e e e e e e e e e e eeerreeeeees 36
4.2 IvIDIgitizerBase ADULES. ... ..o ee et e e e e e e e e e e e eeerbeeeeeeeeeeaaeas 38
N A ox 1NV W T To =T o 10 o = ST ERP SR 39
4.2.2 ChanNEl COUNL........ueiiiiie ettt ettt e sttt e e s e e et e e e e s annnneeeee s 40
4.2.3 Channel ENabIed..........oooiiiiiiiiiiiiiiieee i eeesieee e siieeee e s neessnneeeee e AL
4.2.4 Channel Iltem (IMCOM & IVENET ONIY) .ooooiiiiiiiiieiiiiiiiieeeeeee i seeee e A2
4.2.5 Channel Name (IMCOM & IVI.INET ONIY) ...uiiiiiiiiiiiiiiee et A3
4.2.6 Input CONNECLOr SEIECHION. ....ciiiiiiiiii ettt e 44
4.2.7 INPUE IMPEAANCE.....coi it eee e e eaebeb e e ee e 45

IVI-4.15: IviDigitizer Class Specification 4 IVI Foundation



. 2.8 1S TUIB .ot e e e e 46

4.2.9 1S MEBASUIING. ... ettt e ettt eeeet et e e ekttt e e e et e et e e e e e skt b e et e e e e sab b b e eeenreeeeeesannrnneeeeesad 48
4.2.10 1S WatiNG FOr AMMN....ccoi it iiiiccteees s s st e e s eeenssss e s b e sa e e e e e reeeeeeeeeannsennneeees 50
N N R ESR V= 1 Vo T o g 4T [ =Y U 52
4.2.12 Max First Valid POINt VAIUE............ueiiiiiiiiiiieeeeee et 54
4.2.13 Max Samples Per Channel..........ceuuviiiiiii e 55
4.2.14 MiN RECOI SIZE..cciiiiiiiiiie ettt ettt e e et e e e e e st eannre e e e e e enneees 56
4.2.15 NUmM ACQUIrEd RECOITS......cceei it i e i i eeee e e e e e s s ee e e e e e enennnns 57
4.2.16 NUM RECOIAS TO ACQUITE.....eeiieeiiiiiiiteeeietees ittt e e ettt e e s mee s e e e s e e e e s enees 58
A A (=T ot o o IR = SRR PRPRRR 59
4.2.18 SAMPIE RALE.....ciiiiiieieiie e ere et e e e e 60
4.2.19 Trigger COUPING.......eiieiie ettt e e eeme e e 61
4.2.20 THOOEE DRIAY. ... eeeeeee ettt e et e e e rme e e abb e e e e e e aae 63
4.2.21 THOOETN HYSIEIESIS. ..o itieiie ettt ettt e e e ettt e eenme e e e e e 64
o I [o o =T gl = Y PO 65
4.2.23 Trigger Output ENABIEA..........ooiiii e e e e e e eeannnnne e ) 66
o Ny o To [ S [0 oY 67
4.2.25 Trigger SOUIMCE COUDL.......uuuuuueieie e e e e e ieees s e e e e e eeeeeeeaeteeaaa s seseenaa s e s eaeaeaaeeeesssrnnneeeeees 68
4.2.26 Trigger Source Item (IMCOM & IVELNET ONlY) covvvvviiiiiiiieiieeeeeeeeeeee e, 69
4.2.27 Trigger Source Name (MIOM & IVENET ONlY) ccoooieiiiiiiees e e e 70
o R I o o =T G Y/ o= PSP P PP PP TPPPPP 71
4.2.29 VertiCal COUPIING......ceieiiiiiiiiie e ieeet e e et e s e e e e e e e 73
4.2.30 VErtiCal OffSEL......uuiiiiiiiiiiiiii ettt e e emmnr e e e e e e e e e 75
4.2.31 VErtiCal RANGE......coi ittt e e s s e abbe e e e e s snnneeas 16
4.3 IVIDIgItiZErBase FUNCLIONS........eiiiiiiiiiiiie ettt ettt eame e e ee s 7
O Y o o] A PSPPSR 78
4.3.2 Configure ACqQUISItION RECOLM...........uuvueiiiii i et cceeicie e e eeeeeeeseevevvmmmee e e e eeee e D
4.3.3 Configure Active Trigger Source (N ONIY).......ouvuviiiiiiniiie e 80
G I A @a T [U T f =T @ = T 1= 81
4.3.5 Configure EAQe TrgQer SOULCE.........cceeiiiiiieeieiieemee ettt s s e s e e e e e e e e eeeee e e e e aeeeeeaneennaans 83
4.3.6Create Waveform (IVI.LNET ONIY)..coovrriiiiiiiee e e 85
4.3.7 Fetch Waveform INtLG........coooi i ioeeee e e e et e e e e e e e ennnssrnnes 86
4.3.8 Fetch Waveform INt32.......coooi i e e et e e e e e e e ennnsnrnnes 90
4.3.9 Fetch Waveform INt8.............uiiiiiiiiii e e e e e e e e e e e e e s seaeeeeeeees 93
4.3.10 Fetch Waveform REAIGA..........ee vt 96
4.3.11 Get Channel Name (INB ONIY).....uuiiiiiiiiiie e Q9
4.3.12 Get Trigger Source Name (F€ ONIY).....uuiiiiiiiiiiiie e 100
4.3.13 Initiate ACUISITION.......euiiiiiiiie i e e ceees e s e e e e e e e e e e e eeasstneneeeaeaees 101
4.3.14 1S 1d1€ (IVEC ONIY) .eeiiiiiiiiiiiiie ettt ettt ettt seee e e e s et e e e e s nsbteeesenneeee s 102
4.3.15 Is Measuring (IMC ONIY)......cooiiiiice e e e e e e aaeees 103
4.3.16 Is Waiting FOr Arm (IVAC ONIY)...cooeeeiiiiicieie e 104
4.3.17 Is Waiting For Trigger (IMC ONIY) .....cooeoiiieee e eeee e 105
4.318 Query Min Waveform Memory (IMC and IVECOM ONly)........cccoovviiieeeeiniieeeninnn. 106
4.3.19 Read Waveform INL6...........uuuuiiiiiiiiiiieeeeiieeieeeie e e e e e eeetee e e e e e e e e e ae e e e e e e s s smneees 108
4.3.20 Read Waveform INt32..........cuuiiiiiiiiiiiiieeeiiieeiee e e e e e e s eretee e e ee e e e e e aaeae e e e s s s nmmnneees 113
4.3.21 Read WavefOrm INIB..........uiiiiiiiiiiee ettt rmr e e e e e ennne e 117
4.3.22 Read Waveform REAIBA.............uuuviiiiiiiieeeeiiiiieieeeeee e e e e e e s sereesteeareeeeeeeeeaaeeeeeessamnes 121
4.3.23 Wait For AcqUISItION COMPIELE. ......oiiiiiiiiei it 125
4.4 |viDigitizerBase Behavior MOGEL.............uuiiiiiiiiiiieciiiiiieeeee e 127
5. lviDigitizerMultiRecordAcquisition Extension Group .................... 129
5.1 IviDigitizerMultiReCOrdACQUISItION OVEIVIEW.........uvviiieiiiiiiiiiieaee e et e st eeree e 129
5.2 IviDigitizerMultiRecordAcquisition Waveform Collection (IVI.NET Only).........cccccocvvvviieiiaenn. 129
LG 020t 1 = o PSP 130
5.2.2 Valid WavefOrmM COUNML..........uiiiiiiiiiie ettt e et e s s srmmne e e e e e e e s e e s e s nnnnneneneen s 131

IVI Foundation 5 IVI-4.15: IviDigitizer Class Specification



5.3 IviDigitizerMultiRecord ACqUISItION FUNCLIONS. ..........uuiiiiiiiiiiii ettt 132

5.3.1 Create Waveform Collection (IVELNET ONly).....ccooiiiiiiiiiiiiiiiniiiecee e 133

5.3.2 Fetch MultiRecord Waveform INTLG..........ccuvviiiereiiiieeee e rsre e 134

5.3.3 Fetch MultiRecord Waveform INt32.........ccvviiivreiiiieeee e 140

5.3.4 Fetch MultiRecord Waveform INt8.............ooiiiiiiiieere e 144

5.3.5 Fetch MultiRecord Waveform RealB4............cccvviiiiiieeeeniei e 148

5.4 IviDigitizerMultiRecordAcquisition Behavior MOAEL............evvvviiiiiiiicccciiiiiiccieeeee e 151
5.5 IviDigitizerMultiRecordAcquisition Compliance NOES.......cvvvvviiiiiiiie it 151
6. lviDigitizerBoardTemperature Extension Group .......cccceeevevvveeennnn. 152
6.1 IviDigitizerBoardTEMPErature OVEIVIEW. ..........uuuuuererereeieeeirrrnrrrrrerrrerreereeeseremsresrrereereeeseaeaaens 152
6.2 IviDigitizerBoardTemperature AttribDULES..........oooveiii e 152
6.2.1 BOArd TEMPEIAULE. .. .uviieieeiieiieeie e e e eeeetee et e e et e e e e e e e e e e s s emr et e e e e e e e e e e e s e e s e e s s ennneaeeeeaeas 153

6.2.2 TeMPErature UNILS..........ooiiiiiiiiieeee e s s e s ce s eee s e s seeeeeeeeeemnsensennnnees 154

6.3 lviDigitizerBoardTemperature FUNCHQNS..........iiiiiii e ieees et e e e e e e e e eeenaens 156
6.3.1 Configure Temperature Units (R ONIY) ....c.uviiiiiiiiiiiiee e 157

6.3.2 Query Board Temperature (FZIONIY).........uueiiiiiiiiiiie e 158

6.4 IviDigitizerBoardTemperature Behavior MOdel.............coooiiiiieceiiiiii e 159
6.5 IviDigitizerBoardTemperature ComplianCe NOLES........ccooiiiiiiiiiieenie e 159
7. lviDigitizerChannelFilter Extension Group ........cccceeevvvviiieveiinneeennnn. 160
7.1 IviDigitizerChannelFilter OVEIVIEW........oiuvueiiieiiiiiiieeetiie ettt e s ee e 160
7.2 IviDigitizerChannelFilter AHDULES........oouviiiie e 160
7.2.1 INPUL FIILEE BYPASS...ciiiiiitiiiiee ettt ieeet ettt s bbb erer et e e e s st e e e e s aabb e e enereeeeeeens 161

7.2.2 Input Filter MaX FreQUENCY.........uveiiieiiiiiie ittt e e e e eebeean 162

7.2.3 INpUt Filter Min FreqUENCY .. ...oo ittt et e 163

7.3 IviDigitizerChannelFilter FUNCLONS. .........uuiiiiiii et 164
A T R o 1o T8 1= ] 10 | 1 = o 165

7.4 lviDigitizerChannelFilter Behavior MOAEL.............coooiiiiiiiieeee e eeeees e 166
7.5 lviDigitizerChannelFilter Compliance NOLES............coiviiiiiiiieecee e e e eeee e 166
8. lviDigitizerChannelTemperature Extension Group..........cccceeeeeeenn. 167
8.1 IviDigitizerChannelTemperature OVEIVIEW...........coiiuuiiiiieiiee ettt rmee e e 167
8.2 IviDigitizerChannelTemperature AttriBULES...........ooiiiiiiii e 167
8.2.1 Channel TeMPEIALUIE. ......cciiieeeeeeeeeeeeeeee e s e e e e e e eeaes s s e e e e e e et e e e eeta et snrnrnnan 168

8.3 lviDigitizerChannelTemperature FUNCHONS...........uuiiiiiiiieecceeii e 169
8.3.1 Query Channel Temperature ARIONIY)........ccooriiiiiiiiiii e eeee e 170

8.4 lviDigitizerChannelTemperature Behavior Model...............ooovviiieeriieieeiee e eeeees e 171
8.5 lviDigitizerChannelTemperature Compliance NOLES..........cccovviiiiiiieeeriieeere e ereen e 171
9. lviDigitizerTimelnterleavedChannels Extension Group ................. 172
9.1 IviDigitizerTimelnterleavedChannels OVEIVIEW. ..........oooiii e ee e 172
9.2 IviDigitizerTimelnterleavedChannels AtIDULES............uuuiiiiiiiiiiiieiiiee e 172
9.2.1 Time Interleaved Channel LiSL...........oooiiiiiiiieeee e 173

9.2.2 Time Interleaved Channel LiSt AULO..........coouriiiiiiiiiicee e 174

9.3 IviDigitizerTimelnterleavedChannels FUNCHANS............oooiiiiiiiie e 175
9.3.1 Configure Time Interleaved Channel List @FIONIY)........cceeeviiiiiiiiiiiiiecee e 176

9.4 IviDigitizerTimelnterleavedChannels Behavior MOdEel...........ccccoviiiiiecciiiiiie e, 177
9.5 IviDigitizerTimelnterleavedChanreCompliance NOtES............cvviiiiiiiiiieeeiee e 177

IVI-4.15: IviDigitizer Class Specification 6 IVI Foundation



10. lviDigitizerDatalnterleavedChannels Extension Group................ 178

10.1 IviDigitizerDatalnterleavedChannels OVEIVIEW. ..........ccooiiiiiiiieeeiieee et eeere e 178
10.2 IviDigitizerDatalnterleavedChannels AttrbULES............coooiiiiiieeeie e 178
10.2.1 Data Interleaved Channel LiSt..........ccuiiiiiiiiiiieeiiiieeeee e 179

10.3 IviDigitizerDatalnterleavedChannels FUNCHORNS............ccooviiiiiiicccrii e ccecceeee e 180
10.3.1 Configure Data Interleaved Channel List {B/0nly)...........coooviiiiiiiiiiiiee s 181

10.4 IviDigitizerDatalnterleavedChannels Behavior Madel...............cccccciieee e ccccceveee 182
10.5 IviDigitizerDatalnterleavedCharnsegCompliance NOtES..........cooovviiiiiiiiiien e 182
11. lviDigitizerReferenceOscillator Extension Group.......c..c.cccevuveneens 183
11.1 IviDigitizerReferenceOSCillator OVEIVIEM. ..........ocuuuriiie ettt rmmee e e e 183
11.2 IviDigitizerReferenceOscillator AtHDULES............cooiiiiiieeee e e 183
11.2.1 Reference Oscillator External FreqQUENCY..........ooieeieiicieee e ceveee e 184

11.2.2 Reference Oscillator Output Enabled............cccuvviiiieeen e eee e 185

11.2.3 Reference OSCillator SOUICE.........coiiiiiiiiiiiieeie e 186

11.3 lviDigitizerReferenceOscillator FUNCHANS.............cuvuiiiiiiiiis e e e eeeveeee e 188
11.3.1 Configure Reference OSCIllatOr............o.vvviiiiiiccc e eeeeree e 189

11.3.2 Configure Reference Oscillator Output Enabled-G\VONIY).........cccvveeieeiiiiiiieeeeeee. 191

11.4 IviDigitizerReferenceOscillator Behavior Model.............oocuuiiiiieeciii e 192
11.5 IviDigitizerReferenceOscillator Compliance NQIES..........uvviiiiiiiiireeii e 192
12. lviDigitizerSampleClock Extension Group......ccccccceeveveviiieeeiinneennns 193
12.1 IviDIigitizerSampleClOCK OVEIVIEW........cii it e e eieieieeeieeee ettt e e s e e e e e e e aeeesa e e e e e e e e eeeeaaerann s eans 193
12.2 IviDigitizerSampleCloCk AtHDULES........oocuiiiiiee et 193
12.2.1 Sample Clock EXternal DIVIAEN...........ccooiiiiiiiiieeeiiee e 194

12.2.2 Sample Clock EXternal FreqUENCY.........uuriiiiiiiiieeeiiee et 194

12.2.3 SAMPIE CIOCK SOUICE......eiiiiiiiiiiiee e reeee sttt rmee et e e e s rmeeeea 195

12.2.4 Sample Clock Output Enabled..........c.ueeiiiiiiiiiiiice e 196

12.3 IviDigitizerSampleCloCK FUNCLONS. .........cuuiiiiiii ettt 197
12.3.1 Configure SAmPIe ClOCK..........coiiiiiiiiiii e e e 198

12.3.2 Configure Sample Clock Output Enabled {G/0Nly)..........ccooovriiiiiiiiiiien, 199

12.4 lviDigitizerSampleClock Behavior MOEL...............ouuiimiiiiceiics e eeeveeee e 200
12.5 lviDigitizerSampleClock Compliance NOLES............covvvviriiiiceniie e e e e eeee e 200
13. lviDigitizerSampleMode Extension Group .........cccceeeeevviiieeeiinneenns 201
13.1 IviDigitizerSampleMOde OVEIVIEW.........o.uuiiiieeiiiiiieeetie ettt e et e e e sbbe e e e e e s sabbeeeas 201
13.2 lviDigitizerSampleMode AttHDULES .......ccoii i ere e e e e e e 201
13.2.1 SAMPIE MOUE..... oo e ettt eeee e e ettt e e e eennr s n e e e aeaaaaes 202

13.3 IviDigitizerSampleMode FUNCLONS..........cccoiiiiiieiiiieeee e e e e aeee i e e e e e e e eee e 203
13.3.1 Configure Sample Mode (MO ONIY)....uueiiiiiiieeeeceeeeeeeee e ere e 204

13.4 lviDigitizerSampleMode Behavior MOEL...............ouuiiuiiicceiis e eeeeeee e 205
13.5 IviDigitizerSampleMode Compliance NOLES.........cooiiiiiiiiiiree e 205
14. IviDigitizerSelfCalibration Extension Group ........ccccceeeveeeeevinnnnnnn. 206
14.1 IviDigitizerSelfCalibration OVEIVIEW. ...........cuiiiiii ittt ieees 206
14.2 IviDigitizerSelfCalibration FUNCLONS..........ooiiiiiii i 206
14.2.1 Self CAliDIAt ... ...uuuiiiiiiiiiiiiii et 207

14.3 IviDigitizerSelfCalibration Behavior MOdel...........coooiiii e 208
14.4 \viDigitizerSelfCalibration ComplianCe NOES..........ueiiiiiiiiiiiiee e 208

IVI Foundation 7 IVI-4.15: IviDigitizer Class Specification



15.1 IviDigitizerDOWNCONVEISION OVEIVIEW.........uuiiiieiiiitiiteeeetee e e ettt e e e et eeeemt e e e s e snbree e e e e e sneees 209
15.2 IviDigitizerDownconVersion AMDULES ...........eviiiiiiiee e 209
15.2.1 Downconversion ENAbIed...........ooviiiiiiiiiii s 210

15.2.2 Downconversion Center FrEQUENCY ... uuuuuiiiiiiiieeieecceceteeeee et e e e e e e e e e e s e s vmmreaaaaaaa e 211

15.2.3 Downconversion 1Q INtEFlEAVEM............vviiiiiie e 212

15.3 IviDigitizerDowNCONVErsion FUNCHONS. .......cuiiiiiiiiie et rmmee e e e 213
15.3.1 Configure DOWNCONVEISION.......uvviiiieiieeeeeeeseeasteeeeeeeeeeaeaeaaeesessssammmreaaaeeaeeaessassannanns 214

16. lviDigitizerArm EXtension GroUP ....cc.oveviiviiieeiiii e 215
16.1 IVIDIQItIZENAIN OVEIVIEWL......eeiiiiiiiiiiiie e e eeea bttt ettt e e e s ane e st b et e e s s asbb e e e e e s smeessnnneeeeens 215
16.2 IVIDIgItiIZErAIM AIIDULES ... .. e e e e e e e e e e e e e e e e s e e s srmmnr e e e aaaeeaeas 215
16.2.1 ACHVE AIM SOUICE....ceeiiriieiiiiee it ieet e st r et e e st e e e s eenr e s e s anre e e snnne e e snne e e s smemnneeeans 216

G N 1 1 O 11 | T 217

G A 4 0 0 0T U o] 1 oo T 218

16.2.4 ArM DEIAY......coeeeieiicee e e e e —— e e e 220

A AN 0 (T 1Y (T (=) 221
L16.2.6AMN LEVEL....cc ittt eeees ettt e et et et e e e e ee et it e e et e e eaaaaaeaeaean 222

16.2.7 Arm Output ENabIed..........oooiiiiiii e 223

16.2.8 AN SIOPE .. ittt ettt ettt eeee e e e e e s b bt e e e e e b e e eeet e e e e e e b e e e e e aan 224

16.2.9 ArMSOUICE COUNL.....iiiieiiii ettt ittt e e e e e e et e e e e e teneeaeeeeeeeebbbaaa e s e eeeeaaaasaeeeaens 225

16.2.10 Arm Source Item (INCOM & IVILNET ONIY) ..oovviiiiiiiiiiiiiiicceeee e 226
16.2.11 Arm Source Name (IMEOM & IVILNET ONly) ..ocvvvvviiiiiiiiiieeeeeieeeeee e, 227
T 2 N 1 4 T Y/ 0 1= PP SPPPPRT 228

16.3 IVIDIQItIZErAIM FUNCLONS. ....ciiieiiiiiei e eeeeee s e e e et s s e s e e e aeeeaeaennneaaeeeeennnes 230
16.3.1 Configure EAQE ArM SOULCE........ccciiiiieeeieeiiimmeeeeriies s e e e e e e e e e erreeseeaeeseeeaeeeeranans 231

16.3.2 Get Arm Burce Name (IVAC ONIY)....oovvveieiiiiiii e e 232

16.4 IviDigitizerArm Behavior MOGEL..........cccooiiiiiii e erees e e e e e e e e e e 234
16.5 IviDigitizerArm ComplianCe NOLES........coiiiiiiiiiiie ettt rmee e smnees 234
17. lviDigitizerMultiArm EXtension GroUp ......ccoeevvevieeeeiinieeeiineeenieeeeens 235
17.1 IVIDIQItiZErMUIIAI OVEIVIEW. ... .t i e e eeieeeeeeieiii et s e e e e e e e e e e e e e e e aeeeeeeeeeaetesbaa s e e e e e anaan s 235
17.2 IvVIDIgitiZerMUIIAIM AtLHDULES. ... ..o eree e e e e e e e e e e anana s 235
17.2.1 AIM SOUICE LISL.....eeieiiiiiiiiiee et semee ettt smme e 236

17.2.2 Arm SOUICE OPEIALOL.....ccuuuuieiiitii e et iereeeiis e s e eeti e e s eaea s raaesseeeast s e e teet e esesrnnmsenns 237

17.3 IvVIDIgitiZErMUILIAIM FUNCHONS ..ottt e e e b e e 239
17.3.1 Configure MUK AL .....ceeieeeeiee et reee e bbb e e e e rmeee s 240

17.4 IviDigitizerMultiArm Behavior MOGEL..........ooouiiiiiiiiiee e 242
17.5 IviDigitizerMultiArm ComplianCe NOLES........coiuuiiiiiiiiiiieeee e 242
18. IviDigitizerGlitchArm Extension Group .....c.cceeueveveeiiieveeiineeeiineeenns 243
18.1 IVIDIigitiZErGlItCNAIM OVEIVIEW. .....uutiiiiiiiiiiie ittt ettt eeee s 243
18.2 IviDigitizerGItChArM AIHDULES. .......eeeiiiee e 243
S 2 R ] 11 (o o 1Y 4 @ Lo 11T o 244

18.2.2 GHtCh AIrM POIAITEY . ...ttt e emee e e 245

18.2.3 GlItch Arm WHEN ..o e s r e e nnne 246

18.3 IvIDIigitizerGItChAIM FUNCHONS........uuiiiiii it erme s 247
18.3.1 Configure GlitCh AFM SOUFCE........uueiiiiiiiiiii ettt 248

18.4 IviDigitizerGlitchArm Behavior MOEL...........coooiiiiiiiiii e, 250
18.5 IviDigitizerGlitchArm Compliance NOTES.........ciiiiiiiiiiii e 250

IVI-4.15: IviDigitizer Class Specification 8 IVI Foundation



19. lviDigitizerRuntArm EXtension Group .......cccccceeveveviiieeiiiieeeeiieeeens 251

19.1 IVIDIgitiZErRUNTAIN OVEIVIEW. ......eveiiiiiei ittt eee e ettt e et eeesme e e e s e e e e e s annbb e e e aeeneeee s 251
19.2 IvIDIigitiZErRUNTAIM ALHDULES. .....eeiiiiiiieii et e e e 251
19.2.1 Runt Arm High ThreShold...........cooiiiiiiiiiiiee e 252

19.2.2 Runt Arm LOW ThreShold...........cvveiiiiiiieeeie e 253

19.2.3 RUNE AIM POIAILY . c.eiiiieiiee e e e e eee s nnnnes 254

19.3 IVIDIgitiZErRUNTAIM FINCHONS. ....uviiiiiiiieiiie et e e e e ree e s 256
19.3.1 Configure RUNE AIM SOUICE.......cceeiii i i e ceceeee e e e e e e s s s e e e s annn e e rreeeeeees 257

19.4 IviDigitizerRuntArm Behavior MOEL............cccuiiiiiiiiiees st eeeeren e e e e e e e e 259
19.5 IviDigitizerRuntArm Compliance NOES..........cooiiiiiiiieeee e e e e e e 259
20. lviDigitizerSoftwareArm Extension Group .......cccceevevvvvneeveiinneeennnn. 260
20.1 IvIDIigitizerSOftWwar€AIM OVEIVIEW..........uuuuirierrreeeeeeeeerertirtrerererrerreeseeeeseamerrereereeaaaaaeeeesesssonnns 260
20.2 IviDigitizerSoftwar€ArmM FUNCHIONS........uuuiiiiiiiiieeie s ceeeirierirer e e e e e e s e e e e sresreeeeeeeeeeaaeaaeaeaseessnmnns 260
20.2.1 Send SOMWAIE AFIML.......cviiiiie ittt eeer et e e eeer e s e e e e s eenreeeee s 261

20.3 lviDigitizerSoftware Arm Behavior MOGEL.............oiiiiiii e 262
20.4 lviDigitizerSoftwareArm Compliance NOLES..........uuuiiiiiii i ceeeii e s 262
21. lviDigitizerTVArm EXtension GrouUp ......ccoeeeeeieeeeiinieeenineeeeineeeennnns 263
21. 1 IVIDIGQItIZErTVAIM OVEIVIEW. . ..cceeeeeiieiiee s i e e e e e eeeeis s e e e e e e et e eeeetaeaaa s sms e tan s s e eeeeeaeeeessssnnneeeeennes 263
21.2 IViDIgItiZErTVAIM AttHDULES. ... e e e e e e e e e e eaeeene e e eeaees 263
2121 TV A EVENL.....iiiiiiiiiiei ettt sme ettt enmee e nne s 264

21.2.2 TV Arm LiNE NUMDEL......oiiiiiiiiiiiiie s ieeei ettt e e e e e e nieeenes 266

21.2.3 TV AIM POIAIEY ..ttt ettt e e s ee e 267

21.2.4 TV Arm Signal FOMMAL..........ooiiiiiiiiiiii et 268

21.3 IVIDIGItIZErTVAIM FUNCHONS. .....citiiieie ettt ettt ettt eeme et e e e e s abbb e e e eemeeeeeane 270
21.3.1 CoNnfigUrETV AIM SOUICE. ...cceiiiitiiiiee ettt ieeeti it e ettt e et ereb e e e e st e e e e e e sneeeeas 271

21.4 IviDigitizerTVArm Behavior MOGEL.............uuiiiiiiiiiieeeiice e 274
21.5 IviDigitizerTVArm ComplianCe NOLES.........oiiiiiiiiiiiie ettt 274
22. lviDigitizerWidthArm EXtension Group ......cccceeeveiieeeeiiieeeeineeeennnn. 275
22.1 IvVIDIgItiZErWIdthAIM OVEIVIEW......ciiiiiiiiiie ittt ettt e e e b e e 275
22.2 IvIDIgitizerWidthArM AUIDULES. .....ooiiiiiiie e e ee e 275
a2 VAV T i 2N g ' T @0 o To 1o o 276

22.2.2 Width Arm High Threshold.............coooiiiiiiiiee e 278

22.2.3 Width Arm LOwW Threshold..........ccoooiiiiiiiieees e e e e e e e 279

22.2.4 Width Arm PoOlarity.......ccciiiiieeeiii et reee e e e e e e e enaasaeaeeas 280

22.3 IviDigitizerWidthArm FUNCLIONS..........coiiiiiiiiiii s e e reee e e e e e et s e e e e eman s 282
22.3.1 Configure Width AN SOUICE.......ccoiiiie e e e eer e e e e e e 283

22.4 lviDigitizerWidthArm Behavior MOEL.............oiiiiiiieiiieieees e e e 286
22.5 lviDigitizerWidthArm ComplianCe NOLES.........ccoiviieeiiiiiiieeee e eeeee e e e e e e e e eaaanae 286
23. lviDigitizerWindowArm EXtension Group ........ccccceeeeeeeeeeiinneeneennns 287
23.1 IvIDIgitiZerWINAOWAIN OVEIVIEWL........iieiiiitiieteeieaaittebeebeeeseeeeeeeeeeaaeessbseeeeeeaaaaaaaaaaeseessaanes 287
23.2 IviDigitizerWindOWAIM ALFDULES. ........uiiiiiiiiiiiii e 287
23.2.1 WiNdOW Arm CONGITION. ......uueiiiiiiiieiiee ettt eeeas 288
23.2.2Window Arm High Threshold.............ueuiiiiiiiiiicci e 290

23.2.3 Window Arm LOW THreShOld...........uuuiiiiiiiiiiii it 291

23.3 IvIDIigitizerWIiNdOWAIM FUNCLONS. ........uuiiiiiiiiiiiit ettt e 292
23.3.1 Configure WINAOWAIM SOUICE........cciiiiiiiiiiieeeeieeeiitiie ettt e e see et e e e e neees 293

23.4 IviDigitizerWindowArm Behavior MOGEl...........coooiiiiiiiiiie e 295

IVI Foundation 9 IVI-4.15: IviDigitizer Class Specification



23.5 IviDigitizerWindowArm Compliance NOTES.........ceuiiiiiiiiii e 295

24. lviDigitizerTriggerModifier Extension Group ......cccoeeevevevevneeeennnn. 296
24.1 IviDigitizerTriggerModifier OVEIVIEW. ..........uuiiiiiiiiiii ettt erest e e e e 29%

24.2 IviDigitizerTriggerModifier AMHDULES...........oooiiiiiii e 296

24.2.1 Trigger MOGITIEL. .. .ueeeeie ettt e e s me e 297

24.3 IviDigitizerTriggerModifier FUNCHONS............uiiiiiiiiii ettt 299

24.3.1 Configure Trigger Modifier (IMC ONIY) ...ccooiiiiiiiiiiiiiiiet e 300

24.4 \viDigitizerTriggerModifier Behavior MOdel.............cooiiiiiiiiieer e 301

24.5 IviDigitizerTriggerModifier Compliance NOES...........uuviriiiiieiiieeeiiiirieree e e s ereereerreeeee e 301

25. lviDigitizerMultiTrigger Extension Group.........ccceeeeevvviieeeeiineeeennnn. 302
25.1 IvVIDIgItiZErMUItI THGOEr OVEIVIEW......cueeiiiiie ettt et s ettt eeee e e s e e e e s e eb e 302

25.2 IviDIgitizerMUltiTrgger AtIDULES..........eiiiiie it 302

25.2.1 Trigger SOUICE LISL....ciiiiiiiiiiiiiiiiit ettt s eeer e e e 303

25.2.2 Trigger SOUICE OPEIALOL. ... uuuiieeeiiittieeeeeate e e e ettt e e e e sttt e eret e e e e s sbb e e e e e e snbbeeeeeans 304

25.3 viDigitizerMUultiTrigger FUNCHIONS..........ooeiiiics e ee e e e e e e aeeeas 306

25.3.1 Configure MUILE THIQOEL.....ccciiie ettt v s e e e e e e e et e e et enmr e e et e e e e e e e e aneeas 307

25.4 lviDigitizerMultiTrigger Behavior MOEL...........cccooieiiiiiiiieeee e 309

25.5 lviDigitizerMultiTrigger ComplianCe NOES.........ciiiiiiiiiieieeeeeee e ereres e e e e e eeaens 309

26. lviDigitizerPretriggerSamples Extension Group.......cccoeceevvieeeennnn. 310
26.1 lviDigitizerPretriggerSamples OVEIVIEM . .........couvvivieeiiiiiecmeeeieeieeas e e e e e e eeeeeeeeseesaeeeeeeesnennnnnn 310

26.2 lviDigitizerPretriggerSamples AttHDULES. .........cooiiiiiiiier e rer e 310

26.2.1 Pretrigger SAmMPIES . ..o erna e 311

26.3 lviDigitizerPretriggerSamples FUNCLIONS..............oovvviiiiiiir et e e e e e eeres e e e e e e e eeeeennnann 312

26.3.1 Configure Pretrigger Samples {ARIONIY)........ccooriiiiiiiiiii e 313
26.41viDigitizerPretriggerSamples Behavior Model..............coiiiiiiiiceeiiii e 314

26.5 IviDigitizerPretriggerSamples Compliance NQEES..........uviiiiiiiiiiieriiic e 314

27. lviDigitizerTriggerHoldoff Extension Group.......cccoeevvveveveinieeeennnn. 315
27.1 lviDigitizerTriggerHOIdOff OVEIVIEW...........oeiiiiicie e e e e e aaaees 315

27.2 lviDigitizerTriggerHoldoff AtHDULES..........ooiiiii e e e e e 315

A 0 W 4 o T =T = T o o) 1 A 316

27.3 lviDigitizerTriggerHoldoff FUNCLONS.............ouuiiiii e aaae e 317

27.3.1 Configure Trigger HOldOff (IMC ONIY).......cuviiiiiiiiiiiiee e 318

27.4 \viDigitizerTriggerHoldoff Behavior MOdelL............oooiiiiiiiiiiee e 319

27.5 IviDigitizerTriggerHoldoff Compliance NOES............eviiiiiiiiiiieeeie e 319

28. lviDigitizerGlitchTrigger Extension Group .......cccuveveeeeeeviinneeneenns 320
28.11viDigitizerGlitCNTrigQEr OVEIVIEW. ........uuiiiiiiiiiiiiiiiieaaeiitteiiee et ee e et e e e e e e e seemseeeeeaeaaaaaaaaeaaasaessamans 320

28.2 IviDigitizerGIItChTrigger AMIDULES. .........uuieiiiiiiii et a e e e e e e e e 320

28.2.1 Glitch Trigger CONAItION..........eiiiiiiiiiiie e e 321

28.2.2 Glitd) TrHQQEr POIAITIY. ...cccoiiiiiiiie e 322

28.2.3 GlItch Trigger WItth.........oooiiiiiiiiieee e e 324

28.3 IviDigitizerGlitchTrigger FUNCHONS .......cooiiiiiiiiiie s ieeei e eee e 325

28.3.1 Configure GlItch TrHYQEr SOUICE.......ccoiiiiiiie e iieeerte et 326

28.4 IviDigitizerGlitchTrigger Behavior MOdel...........ooooiiiiiiiiiiee e 328

28.5 IviDigitizerGlitchTrigger ComplianCe NOLES.........ooiiiiiiiiiieee e e e 328

IVI-4.15: IviDigitizer Class Specification 10 IVI Foundation



29. lviDigitizerRuntTrigger EXtension Group .......ccceeueeeevviiieeeeiieeeennnn. 329

29.1 IVIDIgitiZErRUNTTIGOEr OVEIVIEW. ....cceiiitiiiiee ettt ieeetiie e e e ettt e e et eeeb e e e e e e s st e e e e e anneneeeaees 329
29.2 IviDIigitizerRUNTTIGOEr AIDULES......coi ittt e ee e 329
29.2.1 Runt Trigger High Threshald...........cueiiiiiiieee e 330

29.2.2 Runt Trigger Low Threshold.............ooo oo eee e 331

29.2.3 RUNE Trigger POIAriLY........cccccieiiitiiiieeeees ettt e e e e s seeest e e e e e e e e e eeaeaeeeessnnnreees 332

29.3 IviDigitizerRuntTrigger FUNCHONS..........coooii it e e e e e eeenans 334
29.3.1 Cofigure RUNt THQQEr SOUICE.......cccciieiieecitieeee e s s e s s et eeeessannnnnerneeeneeees 335

29.4 IviDigitizerRuntTrigger Behavior MOGEL...........ccooiiiiieee e ee e 337
29.5 IviDigitizerRuntTrigger ComplianCe NOTES........ccccvuuiiiiiiiiieeei e e e e e s esesrnnrrrrrenreereeees 337
30. IviDigitizerSoftwareTrigger Extension Group ........cccceeeevevvneeeennnnnn. 338
30.1 IviDigitizerSoftwareTrigger OVEIVIEW..........ccccuuuuriirrieeieeeiasnrnsreereeeereereesseessssssseesrerrreesaaaeaas 338
30.2 IviDigitizerSoftwareTrigger FUNCHONS.........cccciiiiiiiiiiieees sttt r e e e e e s seenssrrnreeneereraasaaaeees 338
30.2.1 SeNd SOfWAIE THQOEL .. uvuruiie i e e e e e e ettt eeee ettt e e eerea s e s e e e aeeeeeeessetesnnneees 339

30.3 lviDigitizerSoftwareTrigger Behavior MOdel............ooovviiiiiiicee e 340
30.4 lviDigitizerSoftwareTrigger ComplianCe NOLES...........uvueiiiiiiiicccciieie e 340
31. IviDigitizerTVTrigger EXtension Group .....cccovevevieeeeineeeeiineeeennnnn. 341
I I R AV o 1 = ANV I T T = @ Y= T T 341
31.2 IviDigitizerTVTrigger AtDULES.........coiiiiee e e e eemee s 341
1 20t R VA I 4 T T = g V7= o | 342

31.2.2 TV Trigger Line NUMDEL.........uiiiii e e e 344

31.2.3 TV THQOEr POIAITLY. ...cciiiiiiiiie ettt eeere e e e 345

31.2.4 TV Trigger Signal FOIMAL.........cuuviiiiiiiiiieeeiiee et 346

31.3 IviDIgitiZerTVTrigger FUNCHONS .......iiuiiiiie ettt ettt e e e e 348
31.3.1 Configure TV THOOEr SOUICE.........uueieieiiiiriitieeetee e e ettt e e e e st eeee e e e e s rabaeeeeaeeaaes 349

31.4 IviDigitizerTVTrigger Behavior MOEl............c..uiiiiiiiiiiieei et 352
31.5 IviDigitizerTVTrigger ComplianCe NOES .......c.uuiiiiiiiiiiii et 352
32. IviDigitizerWidthTrigger Extension Group .......cccceeevvieeevivnneeennnnnnn. 353
32.1 IvIDIgitizerWidth Trigger OVEIVIEW. .........cciiuuiiiiieiieeeieiii ettt ee e e e e enees 353
32.2 IviDigitizerWidthTrigger AHDULES. .......coooiiiiiiiie et 354
32.2.1 Width Trigger CONAItION...........oiiiiiiiiiiii et 355

32.2.2 Width Trigger High Threshald.............ccuviiiiiiic e 357

32.2.3 Width Trigger Low Threshold. ... 358

32.2.4 Width Trigger POIAIILY. .......uuuiiiiiie et eeee e errse s e e e e e e e e e e eaa e nnnee e 359

32.3 IviDigitizerWidthTrigger FUNCHIONS .........ooiiiiiiiii et eeee e e e e e e ae e 361
32.3.1 Configure Width TrigQer SOULCE.......ccciieieiiiiieeeeieeee e e eeees e e e e e e e aaeeanaans 362

32.4 ViDigitizerWidthTrigger Behavior MOdEL.............oooiiiiiiiiiiccis e 365
32.5 lviDigitizerWidthTrigger ComplianCe NOES..........uuuiiiiiii e ceeeei e s 365
33. lviDigitizerWindowTrigger Extension Group .......cccoeeeeeeevinieeneennns 366
33.1 IviDigitizerWindoWTrgQEer OVEIVIEW..........ceaiiaiii it e e e e 366
33.2 lviDigitizerWindowTrigger AttriDULES. ... 367
33.2.1 Window Trigger CONGItION .........ooiiiiiiiiiiiiee e e e eeenbee b eeeeeeeaaaaeeas 368

33.2.2 Window Trigger High Threshald.............oooo e 370

33.2.3 Window Trigger Low ThreshQld............ciiiiiiiiieiiii e, 371

33.3 IviDigitizerWindoWTrigger FUNCHONS .......c.uviiiiiiiiiiie ettt 372
33.3.1 Configure WIiNdOW Trigger SOULCE.........uuuitieiiiiiiiieeeieeeeesaitteeee s s eesbeenerreeee e e neeee 373

33.4 IviDigitizerWindowTrigger Behavior MOdel.............oviiiiiiiiiiiee e 375

IVI Foundation 11 IVI-4.15: IviDigitizer Class Specification



33.5 IviDigitizerWindowTrigger Compliance NOTES ..........uuuiiiiiiiiiiiieeeiiiititiie e eeeeee e 375

34. IviDigitizer Attribute ID Definitions .......cooovvviiiiviiiiiie e, 376
35. IviDigitizer Attribute Value Definitions ........ccccooiiiiiiiiiviieeeei, 380
36. IviDigitizer Function Parameter Value Definitions........................ 397
37. IviDigitizer Error and Completion Code Value Definitions........... 411
37.1 MLLNET IviDigitizer EXCeptions and WarNiNgS.........uuueereerrierieeeeeeiireneeneeeereseeeeeesessesssesseesssesd 412

37.1.1 ArmNOtSOftWar€EXCEPLION.......ciii ettt eees s e e e e e eeenree e eeerreeeeeeaeeas 413

37.1.2 ChannelNOtENabIEdEXCEPHIQN. ........uveiie e e e e 414

37.1.3 IncompatibleFetChEXCEePLION ........ccooiiiiiiiiiiiee e A5

38. IviDigitizer HIerarChi@s ......cccoeuuiiiiiiiiieiie e 416
38.1 IviDigitizer .NET HIGrarChy.......ccooviiiiiiiiiiii et eeer e e e e e e e ane e s s e e e eeae e 416

38.1.1 IviDigitizer .NET INterfaceS.......uuuiiiii i e e e e e eeaaeans 421

38.1.2 .NET Intdface Reference Properties...........ouuuvuiiiiiiccciiiiii e eeeeeeeeveveeee e 423

38.2 IviDigitizer COM HIBIarCRY.......ccii it rer e e e e s 423

38.2.1 IviDigitizer COM INtEIfaCeS..........vvviiiiiiiiiiieeeee e A29

38.2.1 COM Interface Reference PropertiEsS. ... ..o iiiiiiiiiieace it 431

38.2.2 IVIDIgitiZEr COM CatEQOIY.....ceiiiriiieeei ittt ieeee e e e e ettt e e e aeee e e e e e b e e e e e e aaneee 433

38.3 IviDigitizer C FUNCHON HIEIarCRY.........coooiiiiiiiii et 433

38.4 IviDigitizer C Attribute HIErarChy..........oocuueiiiiiiiiieeeec e 436
Appendix A Specific Driver Development Guidelines ................. 440
Al T oo [N Tt i o] o WP PP PRPR 440

A.2 Disabling Unused EXIENSION GIOUPS.......cteeeiiitirieeeiiieeesriieeeeeeessibreeeeessmeesassbneeeeesannnneesd 440

A3 Special Consideration for Query INStrument StatUS ..........ooouviiiiiierce e 444

A4 Implementing the Trigger HOIAOFf attribULE..........ooooiiiiii e 444
Appendix B Interchangeability Checking Rules ............ccccooeee. 445
B.1 T g o [N Tt i o] o W PP PP PRP 445

B.2 When to Perform Interchangeability Checking............cooouiiiiiieacii e 445

B.3 Interchangeability Checking RUIES ..........coiiiiiiiiiiiee e 445

IVI-4.15: IviDigitizer Class Specification 12 IVI Foundation



lviDigitizer Class Specification

lviDigitizer Revision History

This section is an overview of the revision history of the IviDigitizer specification.

Table 1. lviDigitizer Class Specification Revisions
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Revision 1.0

October 202009

First approved version of 1V4.15 lviDigitizer class
specification.

Revision 2.0
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Revision 2.1
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- Added section 4.3.8onfigure Active Trigger Source hig
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- Section 11.2.3: add new attribute values forRle¢éerence
Oscillator Sourcéor PXI/PXle.

Revision 2.2

June 212013

Editorial IVI.NET change.

Correct spelling of PxiClk10 and PxiExpressCIK1BET
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September 242015
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Architecture | Drivers that comply
with version 23
comply with all of
the versions below.

C 1.0,2.0
COM 1.0,2.0
.NET 2.3

Drivers that comply with this version of the specification also comply with earlier, compatible versions of
the specification as shown in the table abdvedriver may benefit by advertising that it supports all the
API versions listed in the table above.
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1.Overview of the IlviDigitizer Specifice

1.1 Introduction

This specification defines the VI class for frequency digitizers. The lviDigitizer class is designed

support the typical digitizer as well as common extended functionality found in more complex instruments.
This section summarizes theDigitizer Class Specificatioand contains general information that the

reader might need in order to understantkrpret, and implement aspects of this specification. These
aspects include the following:

1 IviDigitizer class overview
1 The definitions of terms and acronyms
1 References

1.2 IviDigitizer Class Overview

This specification defines the VI class ftigitizers called IviDigitizer. The IviDigitizer class is designed
to support the typical digitizer as well as common extended functionality found in more complex
instruments. The IviDigitizer class conceptualizes a digitizer as an instrument that dag @tguvarying
voltage waveforms.

The IviDigitizer class is divided into the base capability group and extensions. The base capability group
functions and attributes are used to configure a digitizer for typical waveform acquisition (this includes
settirg the channel, the acquisition, and the triggeringsdtems), initiating the waveform acquisition,

and returning a waveform. The base capability group support only edge triggering. The IviDigitizerBase
Capabilities are described in Sectin

In addition to the base capabilities, the lviDigitizer class defines extended capabilities for digitizers that
can:

Combine channels for higher acquisition rates and longeeferm records

Have advanced triggering options such as TV, runt, glitch, width, and Window
Retrieve timestamped data

Use an external frequency reference

Report device and channel temperatures

=A =4 =4 A -4 -4

Trigger or arm on multiple sources

The IviDigitizer extendedapabilities are arranged into a set of extension capability groups.

1.3 References

Several other documents and specifications are related to this specification. These other related documents
are as follows:

IVI-3.1: Driver Architecture Specification

IVI-3.2:Inherent Capabilities Specification

IVI-3.3: Standard Cross Class Capabilities Specification
IVI-3.18: IVI.NET Utility Classes and Interfaces Specification
IVI-5.0: Glossary

1.4 Definitions of Terms and Acronyms

Refer tolVI-5.0: Glossaryfor a description ofhe terms and acronyms used in this specification. This
specification does not define any additional terms.
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2.1l vi Digitizer Class Capabilities

2.1 Introduction

The IviDigitizer specification divides digitizer capabilities into a base capability groumatiible
extension capability groups. Each capability group is discussed in a separate section. This section defines
names for each capability group and gives an overview of the information presented for each capability

group.

2.2 lviDigitizer Group Names

The capability group names for the IviDigitizer class are defined in the following table. The Group Name is
used to represent a particular capability group and is returned as one of the possible group names from the
Class Group Capabilities attribute.

Table 2-1. IviDigitizer Group Names

Group Name Description

IviDigitizerBase Base Capabilities of the IviDigitizer specification. T
group includes the capability to acquire waveformg
using edge triggering.

IviDigitizerMultiRecordAcquisition Extension: IviDigitizer with the ability to do muiti
record acquisitions.

IviDigitizerBoardTemperature Extension: lviDigitizer with the ability to report the
temperature of the digitizer.

IviDigitizerChannelFilter Extension: IviDigitizer with the ability to control the
channeinput filter frequency.

IviDigitizerChannelTemperature Extension: IviDigitizer with the ability to report the
temperature of individual digitizethannels.

IviDigitizerTimeInterleavedChannels Extension: IviDigitizer with the ability to combine t

or more input channels to achieve higher acquisitid
rates and/or record lengths.

IviDigitizerDatalnterleavedChannels Extension: IVIdigitizer with the ability to interleave t
data from two or more input channels, usually to ct
complex (I/Q) data

IviDigitizerReferenceOscillator Extension: IviDigitizer with the ability to use an
external reference oscillator.

IviDigitizerSampleClock Extension: IviDigitizer with the ability to use an
external sample clock.

IviDigitizerSampleMode Extension: IviDigitizer with the ability to control

whether the digitizer is using retiine or equivalent
time sampling.

IviDigitizerSelfCalibration Extension: IviDigitizer with the ability to perform sg
calibration.
IviDigitizerDownconversion Extension: IviDigitizer with the abilityo do frequend

translation or downconversion in hardware

IviDigitizerArm Extension: IviDigitizer with the ability to arm on
positive or negative edges.

IviDigitizerMultiArm Extension: IviDigitizer with the ability to arm on on
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Table 2-1. IviDigitizer Group Names

Group Name

Description

Or more sources.

IviDigitizerGlitchArm

Extension: IviDigitizer with the abilityo arm on
glitches.

IviDigitizerRuntArm

Extension: IviDigitizer with the ability to arm on ruf

IviDigitizerSoftwareArm

Extension: IviDigitizer with the ability to arm
acquisitions.

IviDigitizerTVArm Extension: IviDigitizer with the ability tarm on
standard TV signals.

IviDigitizerwidthArm Extension: IviDigitizer with the ability to arm on a
variety of conditions regarding pulse widths.

IviDigitizerWindowArm Extension: IviDigitizer with the ability to arm on
signals entering or leaving &fihed voltage range.

IviDigitizerTriggerModifier Extension: IviDigitizer with the ability to perform an
alternative triggering function in the event that the
specified trigger event

IviDigitizerMultiTrigger Extension: lviDigitizer with the ability to trigger on

one or more sources.

IviDigitizerPretriggerSamples

Extension: IviDigitizer with the ability to specify a
number of samples to fill up the data buffer with-pr
trigger data.

IviDigitizerTriggerHoldoff

Extension: lviDigitizer with the ability to specify a
length of time after the digitizer detects a trigger du
which the digitizer ignores additional triggers.

IviDigitizerGlitchTrigger

Extension: lviDigitizer with the abily to trigger on
glitches.

IviDigitizerRuntTrigger

Extension: lviDigitizer with the ability to trigger on
runts.

IviDigitizerSoftwareTrigger

Extension: IviDigitizer with the ability to trigger
acquisitions.

IviDigitizerTVTrigger Extension: lviDigitizer with the ability to trigger on
standard television signals.

IviDigitizerwidthTrigger Extension: IviDigitizer with the ability to trigger on
variety of conditions regarding pulse widths.

IviDigitizerwindowTrigger Extension: lviDigitizer with the ability to trigger on

signals entering or leaving a defined voltage range
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2.3 Repeated Capability Names

The IviDigitizer Class Specification defindweerepeated capabiids Refer to the sections ¢¥1-3.1,
Driver Architecture Spefication that deal with repeated capabiliti@he relevant sections are Section 2.7,
Repeated CapabilitieSection 4.1.9Repeated CapabilitieSection 4.2.5Repeated CapabilitieSection

4.3.9,Repeated Capabilitiesnd Section 5.Repeated Capality Identifiers and Selectors

1 Channel

T ArmSource

1 TriggerSource

2.3.1 Channel

In the configuration store, theamefor the Channekepeatedtapability shall bexactly one ofiChanned
or Al vi Di giDrivers that idhplemem mdltiple repeateca pabi | i t i e hannedt h

shall use the latter form to disambiguate the name.

2.3.2 ArmSource

In the configuration store, thmefor the ArmSourcerepeatedapability shall bexactly one of
Al vi Di gi t DriveesthAtimpl&entnuktimedepeated capabilities with the
the | atter

AArmSourc®o r
n a mArmSourc®

shall us e

2.3.3 TriggerSource

In the configuration store, the name for TrgggerSourceepeatedapability shall bexactly one of
fiTriggerSourcéo r IviChgitizerTriggerSource. Drivers that implement multiple repeated capabilities with
use the | atter form to

t he rlrdggeeSoudicé s hal |

2.4 Boolean Attribute and Parameter Values

form to di

t

he

guat e

This specification uses True aRdlse as the values for Boolean attributes and parameters. The following

table defines the identifiers that are used for True and False in the IVI.NETOWM, and IVIC

architectures.

Boolean Value IVI.NET Identifier IVI -COM lIdentifier IVI -C ldentifier
True true VARIANT_TRUE VI_TRUE
False false VARIANT_FALSE VI_FALSE

2.5 .NET Namespace

The .NET namespace for the IviDigitizer clastvis Digitizer

2.6 .NET IviDigitizer Session Factory

The IviDigitizer .NET assembly contains a factory method callezhte for creating instances of
IviDigitizer classcompliant IVI.NET drivers from driver sessions and logical nar@esate is a static

method accessible from the static IviDigitizer class.

IVI-4.15: IviDigitizer Class Specification
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Refer tolVI-3.5: Configuration Server Specificatidor a desciption of how logical names and session
names are defined in the configuration store.

Refer to Section 8VI.NET Specific Driver Constructpof IVI-3.2: Inherent Capabilities Specificatipn
for more details on how tHdQuery , reset , andoptions parameters affect the instantiation of the
driver.

Refer to Section 4.3.1Multithread Safetyof IVI-3.1: Driver Architecture Specificatioior a complete
description of IVI.NET driver locking. Refer to Section 8, TableRe?juiredLock Type Behavidor

Drivers With the Same Access Ke¥ IVI-3.2, Inherent Capability Specificatipfor an explanation of

how the values foibckType andaccessKey are used to determine the kind of multithreaded lock to use
for the driver instance.

.NET Method Prototype
IlviDigitizer Ivi . Digitizer.Create(String name);

[lviDigitizer Ivi . Digitizer.Create(String name,
Boolean idQuery,
Boolean reset);

[lviDigitizer Ivi . Digitizer.Create(String name,
Boolean idQuery,
Boolean reset,
String options);

IlviDigitizer Ivi.Digitizer.Create(String resourceName,
Boolean idQuery,
Boolean reset,
LockType lockType,
String accessKey,
String options);

Parameters

Inputs Description Base Type

name A session name or a logical name that points to a ses{ String
that uses an IVI.NET Iigitizer classcompliant driver.

idQuery Specifies whether to verify the ID of the instrumerite | Boolean
default is False.

reset Specifies whether teeset the instrumerithe default is | Boolean
False.

lockType Specifies whether to use AppDomaiide locking or Ivi.Driver.LockType
machinewide locking.

accessKey Specifies a useselectable access key to identify the loq String
Driver instances that arzeated with the same accessK
will be protected from simultaneous access by multiplg
threads within an AppDomain or across AppDomains,
depending upon the value of the lockType parameter.

options A string that allows the user to specify the initialues of| String
certain inherent attribute$he default is an empty string

Outputs Description Base Type

Return Value Interface reference to the IlviDigitizer interface of the | llviDigitizer
driver referenced byession
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Defined Values

Name Description

Language Identifier

AppDomain The lock is AppDomaitwide.

| NET | Ivi.Driver.LockType.AppDomain
Machine The lock is machinevide.

| NET | Ivi.Driver.LockType.Machine

.NET Exceptions

ThelVI-3.2: Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by this method

Usage
To create a driver that implements the | viDigitizer
Logical Nameo, use the foll owing:
llvi Digitizer counter =Ivi Digitzer . Create(fAMyLogical Nameo) ;

In this case, the ID of the instrument will not be verified, the instrument will not be reset, and options will
be supplied from the configuration store and/or driver defaults.
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3.Gener al Requirements

This sectim describes the general requirements a specific driver must meet in order to be compliant with
this specification. In addition, it provides general requirements that specific drivers must meet in order to
comply with a capability group, attribute, or fuioct.

3.1 Minimum Class Compliance

To be compliant with the IviDigitizer Class Specification, an IVI specific driver shall conform to all of the
requirements for an VI classompliant specific driver as specifiedIMl-3.1: Driver Architecture
Specificationjmplement the inherent capaliés thatlVI-3.2: Inherent IVI Capabilities Specification
defines, and implements the IviDigitizerBase capability group

3.1.1 Disable

Refer tolVI-3.2: Inherent Capabilities Specificatidor the prototype of this function. The IviDigitizer
specification doenot define additional requirements on the Disable function.

3.2 Capability Group Compliance

IVI-3.1: Driver Architecture Specificatiotiefines the general rules for a specific driver to be compliant
with a capability group.
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4.1 vi DigitizerBase Capability Group

4.1 Overview

The IviDigitizer base capabilities support digitizers that can acquire waveforms from multiple channels
with an edge trigger. The IviDigitizer base capabilities define attributes and their values to configure the
di gitizer 6s c &ndtngyer susystantsgThe hsDigitizerdoase capabilities also include
functions for configuring the digitizer as well as initiating waveform acquisition and retrieving waveforms.

The IviDigitizer base capabilities organize the configurable settingstiree main categories: the channel
sub-system, the acquisition stdystem, and the trigger sustystem.

4.1.1 Channel Sub-System

The channel subystem configures the range of voltages the digitizer acquires and how the digitizer
couples the input signal to tlequisition suksystem. The main channel saystem attributes include:

1 Channel Enabled
1 Vertical Coupling
1 Vertical Range
1 Vertical Offset

Allofthechannelsuls y st em attri butes represent capabilities t
channelsThey can be set as a group with the Configure Channel function.

For each channel, th@éhannel Enabledttribute specifies whether the digitizer acquires a waveform for

that channelThis attribute may be used to simply disable an unused channel, bug¢ withte useful when

using the capabilities in extension groups for combining channels (for increased sample rate) or allocating
memory (so an unused channel 8s me mor yFoninstdnte,ifo e c o me a
two channels have beenrobined into one, one of those chanmalsst be disabled his attribute catater

be read to determine which channel is active and which is not.

TheVertical Couplingattribute specifies how to couple the input signal to the channedystibm Most
digitizers will support AC coupling (which blocks any DC component of the input signal) and DC coupling
(which allows the entire signal, including any DC offset, to be sampled).

TheVertical Rangattribute specifies the absolute value of the range of voltagéshie digitizer acquires
This range is specified as a peakpeak voltage numbefFhe value of th&/ertical Offsetparameter
determines the center of this range.

The Vertical Offsefattribute specifies the center of the range specified by ¢ngcal Rangeattribute with
respect to ground.

It is important for these parameters to be set properly before a signal is meBgyitezers perform best if
the input signal is scaled to a range that matches the physical measurement range of the digétg
conversion hardwar®therwise, clipping of the signal may occur or quantization noise may increase.
Table4-1displays some relevant examples.
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Table 4-1. Examples of sampled data versus channel property settings

Actual applied signal (sinewave withvblt
amplitude and 0-olt DC offset)

-15

15

Measured data with:
 Vertical offset = 0.2
1 Vertical range = 2

1 Coupling=DC

-15

15

Vertical offset = 0.2

Vertical range = 2

Measured data with: 15
1 \Vertical offset=0 | | /TN~ TR
] Vertical offset = 0.0
1 Vertical range = 2 /
0 Vertical range = 2
i Coupling =DC \\/
Measured data with: 15
1 \Vertical offset=0 | | N T TUUUTAT
] Vertical offset = 0.0
1 Vertical range = 2
0 Vertical range = 2
§ Coupling = AC \\/
Measured data with:
1 Vertical offset = 0.2 _
Vertical offset = 0.2
f Verticalrange=2 | corrrmrmmmemmemeomoosfemeeeeeeooooon Vertical offset =
1 Coupling = AC
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4.1.2 Acquisition Sub-System

The acquisition sulsystemconfigures the number of waveform records, the size of each record, and the
sample rate. The configurable Acquisition sylstem attributes include:

1 Sample Rate
9 Num Records
i Record Size

While very simple digitizers may support only a single sample rateamdecord only a single record,
more advanced digitizers can vary the sample rate and can collect multiple independent sets of data with a
single acquisition, with the ability to flexibly allocate memory resources as needed.

The Sample Ratattribute conils the data sample rate, in number of samples per seSone digitizers
may have the ability to accept an arbitrary value for this attribute (up to a given limit), while others may
support only one possible value or a list of discrete valtias/alue is specified that the digitizer cannot
support, the value is coerced to the next highest sample rate that can be sulfpovidde is specified

that is higher than the maximum sample rate available in the digitizer, an error will be returned.

Note that some digitizers have the ability to doime multiple channels together, resulting in a single
channel with twice the maximum sample ratethe IviDigitizer interface, this feature is controlled with
thelviDigitizerTimelnterleavedChannetxtension grouplhe Sample Ratattribute is sensitive to this
feature If channels are combined, the maximum valueSample Ratevill increase accordingly.

TheNum RecordandRecord Sizattributes control the numbeand sizeof distinctdatarecordsthat a
digitizer will capturefor a single acquisitionAn acquisition begins with a call to thaitiate Acquisition
function Generally speaking, when an acquisition is initiated the digitizer will wait for a trigger event to
occur (see sectiof.1.4for a description of the trigger stdystem) and will then record sampled data in a
memory bufferEach such data set is referred to as a re&nspledigitizers will be able to collect only a
single record for each acquisitidviore sophisticated digitizers will have the ability to collect multiple data
records in a single acquisitiofhis feature requires multiple trigger ever@efore the acquisitio begins,
theNum Recordattribute determines the number of records to capture, arRettwrd Sizattribute
determines the size of each recdithen acquisition begins the digitizer fills up a record and waits for
another trigger event before proceediodill up the next recordThe process continutes urfilum Records
have been captured, at which time the digitizer will return to an idle S@mtetrieve data from a multi
record acquisition, the Fetch functions from the IviDigitizerMultiRecordAgtiorsextension group
(section5) must be used.

When capturing data, it 1is up tSometdipgiteersuhave fixedt o manage
memory configirations while others may have global memory blocks that can be allocated as Eaetied

active channel will capturdum Recordsecords The total amount of memory required for this depends on

the number of records, the size of each record, and the narinbetive channelsIf the user attempts to

allocate more memory than the digitizer has available, the driver will return an error.

The Fetch functions from the IviDigitizerMultiRecordAcquisition extension group (seslioan also be
used for fetching partial records. This is useful for example when the digitizer memory is so large that the
data must be fetched in chunks.

! Note that channels may become inactive for more than one reéiseyican be intentionally turned off because
they are unused, or they may be combined with other channels to obtain a higher sample rate. In either case there
may be an effect on the amount of memory available, depending on the capabilities of the spdiziéic digi
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4.1.3 lviDigitizer Arm and Trigger States

The IviDigitizer interface supports both arming and triggering states in digitzersligitizers that support
it, the full state diagram is shown fiigure4-1.

Abort()

l

ldle
State

Mo

ArmCount =0

Wait for
Armm
State

ArmCount

Yes < Iax?

Initiatel] ——=———— b

ArmCount++

v

Wait Arm Delay

v

RecordCount =0

Waitfor
Trigger
State

Wait for

Trigger Event ————— —» Holdoff

RecordCount++

4 Yes

Wait Trigger Delay

v

Fill the
Acguisition Buffer

Figure 4-1 IviDigitizer Arm/Trigger Model
Digitizers are not required to sump all of the possible statels particular, many digizers do not support

arming.However, for digitizershat do support it, the IviDigitizer interface includes both a Trigger sub
system and an Arm stgystem, both of which work in the same fashion.

IVI Foundation 25 IVI-4.15: IviDigitizer Class Specification



4.1.4 Trigger Sub-System
The trigger suksystem configures the type of event that triggers the digitizer. The gligosr sulsystem
attributes are:

Active Trigger Source

Trigger Delay

TriggerHoldoff

Trigger Modifier

=A =4 =4 =4 =

PretriggerSamples
TheActive Trigger Sourcattribute (a string) specifies which of the available trigger sources is to be used.

TheTrigger Delayattribute attribute specifies the position of the first point incyguredwvaveform

record relative to the Trigger Event. If thegger Delayvalue is positive, the first point in the waveform
record occurs after the trigger event. If the valupdgative, the first point in the waveform record occurs
before the trigger eventlote that this specification uses the téfrigger Delayinstead of thé\cquisition
Start Timeterminology employed by the lviscope specificatibmtypical systems, thesepresent the
same quantity.

The Trigger Holdoff attribute specifies the length of time after the digitizer detects a trigger during which
the digitizer ignores additional triggers. Thegger Holdoff attribute affects the instrument operation only
whenthe digitizer is configured to acquire multiple records (then Recordattribute is greater than.1j

a trigger event occurs while the digitizer is still filling up a record, it will be ignored evenTirifpger

Holdoff attribute is set to zerd.his attribute is identical to thErigger Holdoffattribute in the IviScope
interface.

TheTrigger Modifier attribute specifies he di gi ti zer ds behavior in the ab:¢
This attribute is identical to tHErigger Modifierattribute in the lviScope interface.

ThePretrigger Samplesttributeis defined as thaumber of sampleseeded to fill up the datauffer with
pretrigger dataThis attribute is used to capture as muchtggger data as possible without losing
important ever.

While the Praigger Samples attribute and the Trigger Holdoff attribute can be used to obtain similar
results, these attributes actually perform quite different functions and are used for different applications

9 Trigger Holdoff is measured from therté of a trigger event, and is spe&dfiin units of time (seconds).
It is used in situations where the user is attempting to trigger ort aff@along repeating signalvhen
the data capture buffer is filled, the Trigger Holdoff attribute can be ugg@vtent the digitizer from
triggering again until the sequence repeats it3eifjger Holdoff is measured starting from the time of
the trigger.

9 Pretrigger Samples is ust gather as much pteigger data as possible, witlitomissing an important
event.Pretrigger Samples is measured in number of samples and is the minimum number of samples that
must be recorded before the digitizel wespond to a trigger eventhis guarantees that some data will
be recorded before the trigger event occlihe counting of pretrigger samples begins when the user
calls the Initiate Acquision function.When recording multiple records, the counting of pretrigger
samples beginafteread prior record is fillecand when the digitizer is able to collect a new data record
i.e., at the end of the preceding recphds any rearm time that the digitizer may require

Trigger Holdoff and Pretrigger Samples a equivalent, although thejo perform similar functionsThe
difference lies in subtle timing relationships between thessnpeters and the trigger eventigger
Holdoff is measured startingdm the time of a trigger event, whiRretrigger Samples is measured from
thetime that theligitizer is ready to capture a new recgitte time recording the previous record is

IVI-4.15: IviDigitizer Class Specification 26 IVI Foundation



finishedplus the rearm time, if any)This means that Pretrigger Samples timing is always synchronous
with the sample clockTrigger Holdoff isnot synchronous with # sample clock, since the actual trigger
event may occur at any time.

Error! Reference source not found.below illustrates the relationship betweeigger Holdoffand
Pretrigger SamplesThe upper half of the figure ilstratesTrigger Holdofffor an acquisition witiNum
Recordgyreater than an Here the secondand subsequentiiggers will not be acceptedntil thedata
acquisition is finisheéndthe holdoff period has expired he lower half illustratePretrigger Samplesand
shows how trigger events will not be accepted urgilfficient number of samples has been collected in
the digitizero6s data buffer.

Holdoff
(No Triggers) -
Data Acquisition ‘ Data Acqulisition
L Trigger L Trigger

Pretrigger
_ Samples

‘ Data Acquisition

No Trigger L Trigger

Vertical range = 2

4.1.4.1 Setting Up Triggers

The process for setting triggers in the IviDigitizer interface is simple, but the IviDigitizer trigger subsystem

worksdifferently from triggers in the IviScope interfade IviDigitizer, triggers are a repeated capability
Trigger parameters like thErigger CouplingandTrigger Levelattributes are associated with each trigger
sourcel they are not globgdarameters as in the IviScope interfaliee interface includes akctive

Trigger Sourcattribute (a string) that is used to specify which of the available trigger sources is to be
used.

To set up a trigger, simply follow these steps:

1. SettheActive Trigger Sourceattribute This is a string that specifies a particular trigger source, such as
fi C h a n nTeidger 4oarces are a repeated capability, and the valid trigger source names can be
discovered by traversing the TriggerSource repeated capability list.

2. Set theTrigger Typeattribute. This attribute is specific to each Trigger Source. Like all other Trigger
Source attributes, setting this attribute appliely to the specified trigger source repeated capability.
If the Active Trigger Source is changexanother trigger source, the (active) trigger type may change
as well.
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3. Refer to this document or to the vendords documen
for the givenTrigger TypeFor instance, if using an edge trigger thenTihigger LevelandTrigger
Slopeattributes should be sdifferent trigger types have different requirements.

Eachtrigger ®urce has the following attributes
1 Trigger Coupling

1 Trigger Hysteresis

1 Trigger Level

1 Trigger Type

TheTrigger Couplingattribute specifie how the digitizer couples the trigger source to the trigger sub
system Commonly, this attribute will be set to DC (which allows the trigger signal to be used without
modification) or AC (which strips away any DC component of the trigger sigriad) IviDigitizer interface
also includes a number of more complex coupling types that mirror the capabilities in the IviScope
interface.

TheTrigger Hysteresisttribute specifieghe trigger hysteresis in Volts.
The Trigger Levelattribute specifiethe voltage threshold for the trigger ssystem.

TheTrigger Typeattribute specifies the type of event that triggers the digifizee most common type of
trigger is the edge trigger, which causes the instrument to trigger whensiggral passes through a
predefined voltage leveThe IviDigitizer interface mirrors the IviScope interface, and includes a number
of complex trigger types that are supported identically in both IviDigitizer and IviSEopeach

supported trigger typéhe lviDigitizer interface includes a number of spegiatpose attributes that are
used to control the triggering operation.

For digitizers that support it, the IviDigitizer interface includes the ability to specify arming conditions for
triggering Arming is set up in the same fashion as triggering, using the IviDigitizerArm extension group.

The IviDigitizer interface also supports the use of multiple trigger sources for a single acquisition
digitizers that support it, this feature is controlledhvitte IviDigitizerMultiTrigger extension grouf his
allows multiple trigger sources to be specifitkdh e t ri gger sources can be ANDOGeE

triggers must occur before the instrumenmst to make a
occurring trigger event causes the instrument to make a measurement).

4.1.4.2 Configuring Edge Triggers

The following attributes configure the edge trigger. These attributes can be set as a group with the
Configure Edge Trigger Source function.

1 TriggerLevel

1 Trigger Source

91 Trigger Slope

TheTrigger Levelattribute specifies the voltage threshold for the triggersyibem. Th&rigger Source

attribute specifies the source the digitizer monitors for the trigger event. Most of the trigger types use the
values held in th@rigger LevelandTrigger Sourcaattributes.
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Pasitive Slope Megative Slope

Trigger Level @ = = = = Y

O adarks the trigger position

Figure 4-2 Edge Triggers
TheTrigger Slopeattribute specifies whether a positive or negative edge triggers the digitizer.

When the trigger type is edge, the values held irTtigger Level Trigger Source andTrigger Slope
attributes define the trigger event. The digitizer triggers when thaldigpm the trigger source crosses the
threshold level with the polarity that tieigger LevelandTrigger Couplingattributes specify.

4.1.4.3 Software Triggers

One type of trigger s éaivedrgger Sourdattribufe tovBaftivaaednamstBat t t | ng t
the instrument will only trigger when given a software command. To execute a software trigger, use the
SendSoftwareTrigger function.

If the SendSoftwareTrigger function is called whenAlséive Trigger Sourcattribute is not set to
Software, arerror will be returned.

For digitizers that support arming, tAetive Arm Sourcean also be set to Software. In this circumstance
the SendSoftwareArnecommand is used to arm the instrument.
4.1.4.4 Immediate Triggers

Another type of trigger ifi i mme dSettiry thed\ctive Trigger Sourcattribute to Immediate means that
the instrument will trigger immediately, without waiting for any event.

TheTrigger Typeattribute has no effect on Immediate triggers.
If using multiple triggers, Immediatennot be one of the specified trigger sourEasng so will return an
error.

4.1.4.5 Using Disabled Channels as Trigger Sources

Some digitizer implementations include the ability to trigger on signals in disabled chaithelagh data

is not available from disded channels, they may still be available for use as trigger sotitoes

IviDigitizer interface supports this functionality but does not require it. Users should réfer to
manufacturerds documentation to ligeizzm n more about th
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4.1.5 Reading Data

ThelviDigitizerBase Capabilities define functions that retrieve waveforms from the digitizer. These
functions return the following information:

1 The waveform record as an array of voltages.

1 The time that corresponds to the first point in the waveforny aéative to the trigger event (the
InitialXOffset)

1 The first valid data point and the number of valid data points in the waveform record.

The true time reference for a captured waveform igtigger Event, notthe sampling times, because the

trigger evenbccurs asynchronously with respect to the sampling clbiolks, the time between the trigger

event and the next sampling clock pul s&henaries rand
reading data, one value that is returnedhédnitial XOffset which specifies the position of the first point in

the waveform record relative to the trigger event. If the value is positive, the first point in the waveform

record occurgfterthe trigger event. Iftte value is negative, the fingbint in the waveform record occurs

beforethe trigger eventrigure4-3 hows an example of an acquisition with a positive acquisiart time
(positiveTrigger Delayattribute) whileFigure4-4 shows theeffect of the negative acquisition start time
value(negativeTrigger Delay) Note that botHigures showTrigger Holdoff,which only applies when

multiple records are being captured.

< Trigger Holdoff =|
Re-arm Time 4>‘ Pre-Trigger
Samples

First data point

Trigger Offset
(always zero if ¥ [
TTlis used)

Interval
e——— InitialX>0——»

«——Trigger Delay > 0 —»,
. Waveform ;
— R

Figure 4-3 Positive Trigger Delay
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First data point

Trigger Offset
(always zero if —¥
TTlis used)

Interval

Re-arm Time %Pre-Trigger*‘

«—Trigger Delay< 0 —»

—— |nitialX <0 ——»

Samples

A

— Trigger

Figure 4-4 Negative Trigger Delay

The Trigger Offset value shown in these figures measures the time between the trigger event and the first
captured data poinBome digitizers feature Eigger Time Interpolator (TTI) which shifts all the

samples in time using interpolation in order to align the first sample with the start of the acquisition. In
such a case, the value of InitialX is always exactly equal to the acquisition staf@midni¢ will match the

Trigger Delay).

TheRe-arm Time value shown in these figures is an important characteristic of some digilihesse
digitizers are not able to start a new acquisition immediately following the preceding acqililitayn
require some time for memomanagement and other internal functiofise rearm time is not

controllable by the user and is not addressed in the lviDigitizer interface, but it is important to consider
when writing software to control digitizers.

4.1.5.1 Allocating Waveform Buffer Memory

In Read and Fetch calls, it is important to allocate sufficient amoumieofory for the waveform buffer.
If the waveform buffer is not large enough to hold all of the requested data, the driver will fill the buffer as
fully as possible and return the numioépoints that were actually retrieved in the functioa | | 6 s
ActualPointsparameterTo retrieve the remainder of the dadae or more additiondletch cak must be
made Although the IviDigitizer driver supports this operatiamgsults in gerformance degdation that
is unnecessary if enough memory is available.

The amount of memory needed maygoeater than one might expe€b maximize data transfer rates,
some digitizers are designed to perform DMA transfers at defined memory bouridageading on the

alignment

of

t he

dat a

buffer, ttthée beginoiagrof the buffar.| t

(These invalid points are identified by means offlrstValidPointparameter in Read and Fetch function
calls.)Other digitizes may make temporary use of extra buffer memory to increase performante whe
retrieving multiple records. Inthe case of multe c or d acqui si ti ons, the
segments, one for each record. Some digitizers manage their imemalry by pages of fixed size, with
the constraint that a segment must start at the beginning of a page. Readout may also be constrained by
entire pages, and may be further complicated when timéatainterleaving of channels is used. All these
constrénts can introduce significant overhead in the amount of memory that must be reserved for each
record, especially when the number of points per record is small. Finally, for digitizers allowing the capture
of pretrigger data, the memory is used as a ¢achuffer continuously recording samples, until the
acceptance of a valid trigger defines the actual beginning of the record. In this case, the superfluous
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samples may be located anywhere in the segment, so that a reordering of the samples by thestldeer m
performed. An additional segment of memory allows performing this operation more efficiently.

An example of the memory after a&cord acquisition with a digitizer using circular buffers, and requiring
segmenftipadding and reordering is shown Figure4-5.

First Vallid Point
0 } |Pagding]
iV 24
2 I’ )

3 | }g/
: ] o

Digitizer memory

Figure 4-5 Digitizer memory immediately after a muhé&cord acquisition

The best readout performanasgecially for small record sizes) is usually obtained by transferring the

whole acquisition at once, and to perform the reordering on the host computer. To be able to easily perform
this reordering of each record, a digitizer manufacturer may choosguicer¢éhe waveform buffer to be

larger than the digitizer memory by one segment, as showigime4-6.

44— NumPointsPerRecord———p»

; iy

1

Waveform buffer memory

Figure 4-6 Waveform buffer memory for mukiecord readout

The whole acquisition is transferred as depicteigure4-7 (note that this is an intermediate state)d
the reordering can then be performed as shoviigure4-8.
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Figure 4-7 Multi-record transfer
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Figure 4-8 Reordering of the records

After reordering, each record has contiguous samples. All records mahyegtéaced contiguously, and the
(consolidated) padding pushed to the end of the buffer, e.g. as sh&wguia4-9.

IVI Foundation 33 IVI-4.15: IviDigitizer Class Specification



ActualPoints———p

E

o

Waveform buffer memory

Figure 4-9 Waveform buffer memory after circular buffer reordering of the records

Another example for a-Becords acquisition is shown lfigure4-10. In this case, all records have been
transferred from the digitizer into the waveform buffer as contiguous data blocks and do not require
reordering oftie record samples. However, alignment constraints may still exist. As a result, the return
parameteFirstValidPoint must be used to obtain the index of the first point of each record when reading
the waveform.

FirstValidPoint[0]

. . . ActualPoints[0]
FirstValidPoint[l] .
/ ActualPoints[1]
- re
Oy y/
a4 =
' Y 7
p2

3 ¥ Gelideede
4y 7%

Waveform buffer memory

Figure 4-10 Waveform buffer memory not requiring circular buffer reordering of the records

It is important to understand that the transition betwegore4-5 (i.e. data in the digitizer memory) and
Figure4-9 or Figure4-10 (i.e. data in the waveform buffer memory, ready to be accessed bgeth)dsu
done by the digitizer and/or the driveqtthe user.

Vendors generally publish these types of memory requirements in their documentation, but the IviDigitizer
interface also supports a functicd@ueryMinWaveformMemorythat returns the number samples that

should be allocated for best data transfer performaaesingle record Read and Fetch calls, the

maximum possible value that tRé&stValidPointoutput parameter may assume can be queried with the
MaxFirstValidPointValuaeadonly attribute
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In IVI-COM, the Read and Fetch calls will allocate the proper amount of memory automalticiigd of
passing an array into the function calls, simply pass a pointer to a SBEEARRAY. The driver will

then allocatesufficient memory automaticallyt is also allowed to pass a pointer to a-NWLL (user
allocated, or driver allocated from a previous call) SAFEARRAY, in which case the driver shall not
reallocate memory. For best performance, i.e. to avoid allocating the waveform buffer memoryyfor ever
Read or Fetch call, the user should let the driver allocate the SAFEARRAY buffer memory by passing
pointer to a NULLSAFEARRAY on the first call, ensuring sufficient memory is allocated. Then the same
SAFEARRAY should be reused for subsequent call8l aequisition parameters changes require a larger
buffer size.

In IVI-C, thewaveformbuffer memory must be allocated in advabgehe user

4.1.5.2 Valid Data Points

The Read and Fetch functions in the IviDigitizer interfaceluding those of the
IviDigitizerMultiRecordAcquisition extension grouptilize several parameters that may require some
explanation:

1 OffsetWithinRecord
1 ActualPoints
9 FirstvalidPoint

OffsetWithinRecords the offset within a record to begin fetching data from. A common reason to use this
parameter would be whénh e di gi ti zer 6 s dat ievedwtlitaosingle Reagl/Fetcbh o | ar ge
call. OffsetWithinRecordspecifies an offsetint t he di gi t i Thefirstretrieweecdata pointe c or d .

will come from that offset data thatomes before th©ffsetWithinRecordndex will not be retrieved

Using multiple Fetch calls with appropriate values@fsetWithinRecorcandNumPointsPerRecord

allows data from a single record to be retrieved in chulsksexample of the retrieval of agial record is

shown inFigure4-11.
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WaveformArraySize = ‘
NumPointsPerRecord + MaxFirstValidPointValue

Figure 4-11 Retrieving a partial record
The ActualPointsparameter returns the number of valid data points that ieieved from the digitizer.

This number may be less than the full size ofWereformArraynemory bufferThis may happen for any
of several reaswsi the memory buffer may be larger than needed, or the data acquisition might have been

IVI Foundation 35 IVI-4.15: IviDigitizer Class Specification



interrupted beforé was finished, for instancélso, if FirstValidPoint(see below for more details on this
parameter) is nogero, it will necessarily be smalléran the length of th&/aveformArraybuffer. The
ActualPointsparameter should be examined after Read or Fetch calls to ensure that valid data was returned.

FirstValidPointis used to maxiize data transfer performancome digitizers transfer datattee

computer using DMA channels that must be aliaespecific byte boundarieBransferring data into nen

aligned memory would causesevere performance penalfyhe dataNaveformArrayparameter, which is

intended to receive the data from the digitizaay not be aligned ¢he correct memory boundatwy. that

case the digitizer may transfer its data MtaveformArraymemory space starting at the first available

memory locéion that is properly alignedin these cases, the first few bytes of WavebrmArray memory

buffer will not contain valid data (see an example of this in sedtitrb.1 Figure4-10). The

FirstValidPointparameter should be examined to deternfitigis situation has occurretl.gives the offset

into theWaveformArraymemory buffer where the first veldata point candfoundThe di gi ti zer 0s
manufacturer should supply documentation as to whether this situation should be expected to occur.

4.1.6 Combining Channels

The IviDigitizer interface allows digitizer channels to be combined in two different ways, and for two
differentreasons:

1 Some digitizers have the ability to interleave multiple an#ébadigital converter channels into a
single, higherrate channelThis is accomplished by forcing each channel to sample the same data with
a small time offset(Note that this meanbtat one of the digitizerds physi
unused the signal applied to one input connector will be internalyted to two different ADCsIf
two channels are combined, then the ADC in the first channel samples the data, folldhedbBC
from the second channédlhe twoADCs proceed to sampkhe rest of thelata in a pingpong fashion
This results in a sample rate that is twice the rate that either ADC could accomplish by itself.

To combine channels in this fashion, use thBilyitizerTimelnterleavedChannels extension group
Channels are combined using a simple corsearated list.

In addition, some digitizers have the ability to automatically combine channels based on a desired
sample ratelf the Sample Rate attribute ist$e a value that is higher than a single channel can

support, multiple channels will automatically be combined to achieve the desired samplaeate
IviDigitizerTimelnterleavedChannelListAuto attribute is used to control this feaftis feature

shoutl be used, if possible, in cases where instrument interchangeability is desired since the use of the
IviDigitizerTimelnterleavedChannelListAuto attribute does not depend on the name of a channel.

1 Some digitizers include a feature that allows data fromdw@nnels to be interleavedsually, the
data from two channels is interleaved so that a read or fetch call returns complex (I/Qkdatee
IviDigitizerDatalnterleavedChannels extension group to control this feafikeethe
IviDigitizerTimelnterleavelChannels extension group, tiwvéDigitizerDatalnterleavedChannels
extension group combines channels using a coseparated list.

The IviDigitizerDatalnterleavedChannels extension group specifically allows digitizers to return
complex data value#f the real and imaginary parts of a complex signal (I and Q) are connected to two
digitizer channels, this extension group allows that data to be interleaved in read and fetch calls,
resulting in an array of complex data.

These features are distinguishedha following ways:

1 When using timénterleaved channels, the data returned by a fetch or read call consists of points that
are sequential in time, at a higher data rate than a single ADC could support

1 When using datinterleaved channels, the data readmy a fetch or read call consists of several
points (one per combined channel) that were taken atatimetime i one for each channélhe
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following data values return data for the next time point (again, one point for each channel, sampled at
the samdime).

Channels can be combined in both ways at the samelfistg then timeinterleaving applies before data
interleaving For instance, a fouthannel digitizer may combine channels 1 and achieve a higher data
rate, and may then combine chanr&bknd 4 to achieve the same data.raten the two remaining active
channels (channel 1 and channel 3) may beidétdeaved.

When interleaving channels, the Record Size is the number of points across all ciNoteedlsat data

interleaved channels gaot return an arbitrary number of data paitfteévo channels are daombined,

then the number of returned points must always be a multiple of two, because each of the two channels will
return one data point per time sampiethis case, attempting teetrieve an odd number of data points

would result in a meaningless requéstRead and Fetch calls, the number of points requested must then be
a multiple of the number of combined chann@therwise, an error will occufhis is not the case with
time-interleaved channels, where any number of points can be returned.

4.1.6.1 Notes on the Use of Interleaved Channels

Users who often switch interleaving features on and off should be aware of some subtleties that may be
encountered.

Like all IVI drivers, the IviDigtizer interface is in some cases designed to support functionality that is not
implemented in all digitizersThe IviDigitizer interface allows for (but does not require) very general

interleaving capabilitiedDigitizers that do not support ttiell generality of this interface are free to

i mpl ement a subset, but this subsetds behavior must

For instance, thenterface makes it possible to combine any two channels in &lfi@mnel digitizeto

achieve a higher sample raf€he digitizer hadware may then require tls¢her two channels be combined

as well (so there is only a single time base for the entire digitiresyich a case, there must be two active

channeld one chosen by the user whee tivo original channels are combined, and one chosen by the

digitizer when it combines the remaining pair of chanrlels t hi s case, the remaining
should be the lowestumbered channel on the digitizer, as documented by the hardware ctarauf8ut

users should be free to change the second active channel, if desired.

A similar situation applies to dataterleaved channelt must be possible for users to choose which two
channels are to be datsterleaved, and to change this selecismeeded.

Another common use case is for users to route signals to two different inputs of a digitizer and then
combine the channels to achieve higher sample. fatéisis case, one of the combined channels becomes
the active channel and the other istsghe inactive statéJsers can then change the active channel setting
to take data from the alternate input connectors.

In all of these cases, the programmer must fiisablethe active channdbefore changing the active

channelThisis necessaryior der t o avoid fAinvisibled coupling bet
and theccombined channélist. In the IVI interface, the state of the TimelnterleavedChannelList property

(which is a property of each channel) is ignored if value of the Endbl f | a g Thes 6f al sed
TimelnterleavedChannelList property is only used for active charfieéssame is true of the
DatalnterleavedChannelList.

For example, suppose a twhannel digitizer is initialized so that Channel 1 is enabled, Channel 2 is
disablel, and the TimelnterleavedChannelList property of Channel 1 contains the name of ChBrama| 2
can then be taken from Channel 1 at dowtaltarate speeds.

To change the active channel in this example to Channel 2, Channel 1 must be disabled, Chabted,2 e
and the TimelnterleavedChannelList property for Channel 2 must contain the name of ChBottel 1
channels cannot be enabled at the same time if they are combined, and attempts to do so will result in an
error. However, both channels can be diggbat the same time as long as no Fetch/Read calls are made
while the channels are in the disabled state.
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4.2 IviDigitizerBase Attributes
The IviDigitizerBase capability group defines the following attributes:
1 Active Trigger Source
1 Channel Count
1 Channel Enabled
1 Channel Iten{IVI-COM and IVI.NET only)
1 Channel NamélVI-COM and IVI.NET only)
1 Input Connector Selection
1 Input Impedance
1 Isldle
1 Is Measuring
1 Is Waiting For Arm
1 Is Waiting For Trigger
M Max First Valid Point Value
1 Max Samples PeChannel
1 Min Record Size
1 Num Acquired Records
1 Num Record§ o Acquire
1 Record Size
i Sample Rate
1 Trigger Coupling
1 Trigger Delay
1 TriggerHysteresis
9 Trigger Level
1  Trigger Output Enabled
1 Trigger Slope
9 Trigger Source Count
9 Trigger Source Item (IMCOM andIVI.NET only)
1 Trigger Source Name (IVCOM and IVI.NET only)
1 Trigger Type
1 Vertical Coupling
1 Vertical Offset

1 Vertical Range

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in SectioB1, lviDigitizer Attribute ID Definitions.
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4.2.1 Active Trigger Source

Data Type

Access

Applies To

Coercion

High Level Functions

ViString

R/W

N/A

None

ConfigureActiveTriggerSource

.NET Property Name
Trigger.ActiveSource

COM Property Name
Trigger.ActiveSource

C Constant Name
IVIDIGITIZER_ATTR_ACTIVE_TRIGGER_SOURCE

Description

Specifies the source the digitizer monitorstfor triggerevent. The value specified here must be one of the

valid repeated capability names for fheggerSource repeated capability.

If an IVI driver supports a trigger source and the trigger source is listed-B8.8\@ross Class Capabilities
Specification Section 3, therthe VI driver shall accept the standard string for that trigger source. This

attribute is case insensitive, but case preserving. That is, the setting is case insensitive but when reading it
back the programmed case is returned. IVI spedificers may define new trigger source strings for trigger

sources that are not defined by 1913 Cross Class Capabilities Specificatidmeeded.

This attribute only affects instrument behavior when eithehfiliggitizerMultiTrigger extengon group is
not supported or the Trigger Source Operator is set to None.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty
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4.2.2 Channel Count

Data Type

Access

Applies To

Coercion

High Level Functions

Vilnt32

RO

N/A

None

N/A

.NET Property Name

Channels.Count

This property is inherited froniviRepeatedCapabilityCollection

COM Property Name

Channels.Count

C Constant Name
IVIDIGITIZER_ATTR_CHANNEL_COUNT

Description

Returns the number of channels available on the device.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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4.2.3 Channel Enabled

Data Type

Access

Applies To

Coercion

High Level Functions

ViBoolean

R/W

Channel

None

Configure Channel

.NET Property Name
Channels[].Enabled

COM Property Name
Channels.ltem().Enabled

C Constant Name
IVIDIGITIZER_ATTR_CHANNEL_ENABLED

Description

Specifies whether the digitizer acquires a waveform for the channel.

.NET Exceptions

ThelVI-3.2:Inherent CapabilitieSpecificationdefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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4.2.4 Channel Item (IVI-COM & IVL.NET Only)

Data Type Access Applies To Coercion High Level Functions

llviDigitizerChannel *| RO Channel None N/A

.NET Property Name
IlviDigitizerChannel Channels[String name];

This indexeris inherited fromiviRepeatedCapabilityCollection . The name parameter uniquely
identifiesa particular channel in the channels collection.

COM Property Name
Channels.ltem ([in] BSTR Name)

C Constant Name
N/A

Description

Channel Item uniquely identifies a channel in the channels collection. It returns an interface pointer which
can be used to otrol the attributes and other functionality of that channel.

The Item propertyakes a channel naméf the user passes an invalid value for Kaneparameter, the
property returns an error.

Valid names include physical repeated capahitigntifiers and virtual repeated capability identifiers
.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty
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4.2.5 Channel Name (IVI-COM & IVI.NET Only)

Data Type | Access| Applies To Coercion High Level Functions

ViString RO Channel None N/A

.NET Property Name
Channels[] . Name

This property is inherited fromviRepeatedCapabilityldentification

COM Property Name
Channels.Name ([in] LONG index)

C Constant Name
N/A
(Use theGetChannelName function.)

Description

This property returns the physiadiannelidentifier that corresponds to the index that the user spedifies.
the driver defines a qualified channel name, this property returns the qualified name

In COM, the index is onbased. In .NET, the index is zebased.
For COM, f the value that theser passes for the Index parameter is less than one or greater than the value

of theChannelCount attribute, the property returns an empty string in the Name parameter and returns the
Invalid Value error.

.NET Exceptions

ThelVI-3.2: InherentCapabilities Specificatiodefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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4.2.6 Input Connector Selection

Data Type

Access

Applies To

Coercion

High Level Functions

Vilnt32

R/W

Channel

None

N/A

.NET Property Name

Channels[].InputConnectorSelection

COM Property Name
Channels.ltem().InputConnectorSelection

C Constant Name

IVIDIGITIZER_ATTR_INPUT_CONNECTOR_SELECTION

Description

Some digitizers include multiple connectors éaich digitizer input channélhese connectors are often
simply a matter of convenience for system cabiimgultiple signals can beuted to the various
connectorsthe desired signal can bent iro the digitizer by changing an internal switglith other
digitizers, the connectemmay be of different typew even different impedanceBhis attribute is used to
determine which connector is to be used.

Values for this attribute areldased. Digitizers that have only a single connector for each channel should

only support a value df for this attribute.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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4.2.7 Input Impedance

Data Type

Access

Applies To

Coercion

High Level Functions

ViReal64

R/W

Channel

Up

N/A

.NET Property Name
Channels[].Inputimpedance

COM Property Name

Channels.ltem().Inputimpedance

C Constant Name
IVIDIGITIZER_ATTR_INPUT_IMPEDANCE

Description

The input impedance of this channEhe units are Ohms

.NET Exceptions

ThelVI-3.2: InherentCapabilities Specificatiodefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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4.2.8 Is Idle

Data Type | Access| Applies To Coercion High Level Functions

Vi Int32 RO N/A None Is Idle (IVI-C only)

.NET Property Name
Acquisition.Status.Isldle

.NET Enumeration Name
AcquisitionStatusResult

COM Property Name
Acquisition.Status.Isldle

COM Enumeration Name
IviDigitizer AcquisitionStatusResult Enum

C Constant Name
IVIDIGITIZER_ATTR_IS_IDLE

Description
Returns whether the device is currently in the Idle stbtlee driver cannot query the digitizer to return its

state, the driver returns the value Unknown.

Defined Values

Name Description
Language | Identifier

True The digitizer is currently in the Idle state.
NET AcquisitionStatusResult. True
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_TRUE
COM IviDigitizerAcquisitionStatusResultTrue

False The digitizer is not currently in the Idiate..
NET AcquisitionStatusResult. False
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_FALSE
COM IviDigitizerAcquisitionStatusResultFalse

Unknown The driver cannot query the instrument to determine if the digitizer is in the Idle g
NET AcquisitionStatusResult. Unknown
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_UNKNOWN
COM IviDigitizerAcquisitionStatusResultUnknown
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.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiadefines general exceptions that may be thrown, and
warning events that may be raised, by fgrigperty
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4.2.9 Is Measuring

Data Type

Access

Applies To

Coercion High Level Functions

Vilnt32

RO

N/A

None

Is Measuring (IVAC only)

.NET Property Name
Acquisition.Status.IsMeasuring

.NET Enumeration Name
AcquisitionStatusResult

COM Property Name
Acquisition.Status.IsMeasuring

COM Enumeration Name
IviDigitizerAcquisitionStatusResultEnum

C Constant Name
IVIDIGITIZER_ATTR_IS_MEASURING

Description

Returns whether the device is currently in the Measuring. $taite driver cannot query the digitizer to
return its state, the driver returns the value Unknown.

Defined Values

Name Description
Language Identifier
True The digitizer is currently in the Measuring state.
NET AcquisitionStatusResult. True
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_TRUE
COM IviDigitizerAcquisitionStatusResultTrue
False The digitizer is noturrently in the Measuring state.
NET AcquisitionStatusResult. False
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_FALSE
COM IviDigitizerAcquisitionStatusResultFalse
Unknown The driver cannot query the instrument to determine ititbeizer is in the Measuring
state.
NET AcquisitionStatusResult. Unknown
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_UNKNOWN
COM IviDigitizerAcquisitionStatusResultUnknown
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.NET Exceptions

ThelVI-3.2:Inherent CapabilitiesSpecificationdefines general exceptions that may be thrown, and
warning events that may be raised, by fgrigperty
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4.2.10 Is Waiting For Arm

Data Type

Access

Applies To

Coercion High Level Functions

Vilnt32

RO

N/A

None Is Waiting For Arm (IVIC only)

.NET Property Name
Acquisition.Status.IsWaitingForArm

.NET Enumeration Name
AcquisitionStatusResult

COM Property Name
Acquisition.Status.IsWaitingForArm

COM Enumeration Name
IviDigitizerAcquisitionStatusResultEnum

C Constant Name

IVIDIGITIZER_ATTR_IS_WAITI NG_FOR_ARM

Description
Returns whether the device is currently in the Waiting For Arm.dfatee driver cannot query the

digitizer to return its state, the driver returns the value Unknown.

Defined Values

Name Description
Language Identifier
True The digitizer is currently in the Waiting For Arm state.
NET AcquisitionStatusResult. True
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_TRUE
COM IviDigitizerAcquisitionStatusResultTrue
False The digitizer is noturrently in the Waiting For Arm state.
NET AcquisitionStatusResult. False
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_FALSE
COM IviDigitizerAcquisitionStatusResultFalse
Unknown | The driver cannot query the instrument to determine ititgitizer is in the Waiting For
Arm state.
NET AcquisitionStatusResult. Unknown
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_UNKNOWN
COM IviDigitizerAcquisitionStatusResultUnknown
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.NET Exceptions

ThelVI-3.2:Inherent CapabilitiesSpecificationdefines general exceptions that may be thrown, and
warning events that may be raised, by fgrigperty
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4.2.11 Is Waiting For Trigger

Data Type | Access| Applies To Coercion High Level Functions

Vilnt32 RO N/A None Is Waiting For Trigge(IVI-C only)

.NET Property Name
Acquisition.Status.IsWaitingForTrigger

.NET Enumeration Name
AcquisitionStatusResult

COM Property Name
Acquisition.Status.IsWaitingForTrigger

COM Enumeration Name
IviDigitizerAcquisitionStatusResultEnum

C Constant Name
IVIDIGITIZER_ATTR_IS_WAITING_FOR_TRIGGER

Description
Returns whether the device is currently in the Waiting For Trigger. $téte driver cannot query the

digitizer to return its state, the drivieaturns the value Unknown.

Defined Values

Name Description
Language | Identifier
True The digitizer is currently in the Waiting For Trigger state.
NET AcquisitionStatusResult. True
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_TRUE
COM IviDigitizerAcquisitionStatusResultTrue
False The digitizer is not currently in the Waiting For Trigger state.
NET AcquisitionStatusResult. False
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_FALSE
COM IviDigitizerAcquisitionStatusResultFalse
Unknown | The driver cannot query the instrument to determine if the digitizer is in the Waiting
Trigger state.
NET AcquisitionStatusResult. Unknown
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_UNKNOWN
COM IviDigitizerAcquisitionStatusResultUnknown
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.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiadefines general exceptions that may be thrown, and
warning events that may be raised, by fgrigperty
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4.2.12 Max First Valid Point Value

Data Type

Access

Applies To

Coercion

High Level Functions

Vilnt64

RO

N/A

None

N/A

.NET Property Name

Acquisition.MaxFirstValidPointValue

COM Property Name

Acquisition.MaxFirstValidPointValue

C Constant Name

IVIDIGITIZER_ATTR_MAX_FIRST_VALID_POINT_VAL

Description

Returns the maximumwalue that the First Valid Point parameter of the reatimdtions may assume his
value is necessary to calculabe minimum size of the required data buffer to retrieve the entire
acquisition.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiadefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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4.2.13 Max Samples Per Channel

Data Type

Access

Applies To

Coercion

High Level Functions

Vilnt64

RO

N/A

None

N/A

.NET Property Name

Acquisition.MaxSamplesPerChannel

COM Property Name

Acquisition.MaxSamplesPerChannel

C Constant Name

IVIDIGITIZER_ATTR_MAX_SAMPLES_PER_CHANNEL

Description

Returns the maximum number of samples per channel that can be captured.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines generaxceptions that may be thrown, and
warning events that may be raised, by thisperty
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4.2.14 Min Record Size

Data Type | Access| Applies To Coercion High Level Functions

Vilnt64 RO N/A None N/A

.NET Property Name
Acquisition.MinRecordSize

COM Property Name
Acquisition.MinRecordSize

C Constant Name
IVIDIGITIZER_ATTR_MIN_RECORD_SIZE

Description

Indicates the minimum waveform record sifehe digitizer can support any arbitrary size record, then this
attribute retuns 1.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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4.2.15 Num Acquired Records

Data Type | Access| Applies To Coercion High Level Functions

Vilnt64 RO N/A None N/A

.NET Property Name
Acquisition.Num berOf AcquiredRecords

COM Property Name
Acquisition.NumAcquiredRecords

C Constant Name
IVIDIGITIZER_ATTR_NUM_ACQUIRED_RECORDS

Description

Gets the total number of records acquisette the acquistion was last initiat&é@u may call this method
while an acquisition is in progress.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised thig property
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4.2.16 Num Records To Acquire

Data Type

Access

Applies To

Coercion

High Level Functions

Vilnt64

R/W

N/A

None

Configure Acquisition Record

.NET Property Name

Acquisition.Num

COM Property Name

Acquisition.NumRecords

C Constant Name
IVIDIGITIZER_ATTR_NUM_RECORDS TO_ACQUIRE

Description

berOf RecordsToAcquire

ToAcquire

Specifies the number of waveform records to acq@ree waveform record is acquired for each
recognized triggeper active channel

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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4.2.17 Record Size

Data Type

Access

Applies To

Coercion

High Level Functions

Vilnt64

R/W

N/A

None

Configure Acquisition Record

.NET Property Name
Acquisition.RecordSize

COM Property Name
Acquisition.RecordSize

C Constant Name
IVIDIGITIZER_ATTR_RECORD_SIZE

Description

Specifies the number of samples to acquire in each waveform record.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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4.2.18 Sample Rate

Data Type

Access

Applies To

Coercion

High Level Functions

ViReal64

R/W

N/A

Up

Configure Acquisition Record

.NET Property Name
Acquisition.SampleRate

COM Property Name
Acquisition.SampleRate

C Constant Name
IVIDIGITIZER_ATTR_SAMPLE_RATE

Description

Specifies the rate of the sample clock in samples per second

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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4.2.19 Trigger Coupling

Data Type | Access

Applies To Coercion

Vilnt32

High Level Functions
R/W

TriggerSource | None N/A

.NET Property Name
Trigger.Sources[].Coupling

.NET Enumeration Name
TriggerCoupling

COM Property Name

Trigger.Sources.ltem(). Coupling

COM Enumeration Name
IviDigitizerTriggerCouplingEnum

C Constant Name
IVIDIGITIZER_ATTR_TRIGGER_COUPLING

Description

Specifies how the digitizer couples the trigger source.

Defined Values

Name Description
Language | Identifier
AC The digitizer AC couples the trigger signal.
NET TriggerCoupling. AC
C IVIDIGITIZER_VAL_TRIGGER_COUPLING_AC
COM IviDigitizerTriggerCouplingAC
DC The digitizer DC couples the trigger signal.
NET TriggerCoupling. DC
C IVIDIGITIZER_VAL_TRIGGER_COUPLING_DC
COM IviDigitizerTriggerCouplingDC
HF Reject The digitizer filters out the high frequencies from the trigger signal.
NET TriggerCoupling. HFReject
C IVIDIGITIZER_VAL_TRIGGER_COUPLING_HF_REJECT
COM IviDigitizerTriggerCouplingHFReject
LF Reject The digitizer filters out the low frequencies from the trigger signal.
NET TriggerCoupling. LFReject
IVI Foundation 61

IVI-4.15: IviDigitizer Class Specification




C IVIDIGITIZER_VAL_TRIGGER_COUPLING_LF_REJECT

COM IviDigitizerTriggerCouplingLFReject

Noise Reject| The digitizer filters out the noise from the trigger signal.

NET TriggerCoupling. NoiseReject
C IVIDIGITIZER_VAL_TRIGGER_COUPLING_NOISE_REJECT
COM IviDigitizerTriggerCouplingNoiseReject

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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4.2.20 Trigger Delay

Data Type Access | Applies To Coercion High Level Functions

ViReal64  (C/COM) R/W N/A Down N/A
PrecisionTimeSpan (.NET)

.NET Property Name
Trigger.Delay

COM Property Name
Trigger. Delay

C Constant Name
IVIDIGITIZER_ATTR_TRIGGER_DELAY

Description

Specifies the length of time from the trigger event to the first point in the waveform record. If the value is
positive, the first point in the waveform record occurs after the trigger event. If the value is negative, the
first point in the waveform recoraccurs before the trigger evefor C and COM thenits are seconds

For .NET, the units are implicit in the definition of PrecisionTimeSpan.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrcama,
warning events that may be raised, by thisperty
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4.2.21 Trigger Hysteresis

Data Type | Access| Applies To Coercion

High Level Functions

ViReal64 R/W TriggerSource | None N/A

.NET Property Name
Trigger.Sources[].Hysteresis

COM Property Name
Trigger.Sources.ltem(). Hysteresis

C Constant Name
IVIDIGITIZER_ATTR_TRIGGER_HYSTERESIS

Description
Specifieghe trigger hysteresis in Volts

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and

warning events that may be raised, by thisperty
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4.2.22 Trigger Level

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W TriggerSource | None Configure Edge Trigger Source
Configure Glitch Trigger Source
Configure Width Trigger Source

.NET Property Name
Trigger.Sources[].Level

COM Property Name
Trigger.Sources.ltem(). Level

C Constant Name
IVIDIGITIZER_ATTR_TRIGGER_LEVEL

Description

Specifies the voltage threshold for thiggier subsystem. The units are Volts. This attribute affects
instrument behavior only when the Trigger Type is set to one of the following values: Edge Trigger, Glitch
Trigger, or Width Trigger.

.NET Exceptions

ThelVI-3.2:InherentCapabilities Specificatiodefines general exceptions that may be thrown, and
warning events that may be raised, by fhigperty
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4.2.23 Trigger Output Enabled

Data Type

Access

Applies To

Coercion

High Level Functions

ViBoolean

R/W

N/A

None

N/A

.NET Property Name
Trigger.OutputEnabled

COM Property Name
Trigger.OutputEnabled

C Constant Name

IVIDIGITIZER_ATTR_TRIGGER_OUTPUT_ENABLED

Description

Specifies whether or not an accepteggerappears aanoutput of the digitizer.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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4.2.24 Trigger Slope

Data Type | Access| Applies To Coercion High Level Functions

Viint32 R/W TriggerSource | None Configure Edge Trigger Source

.NET Property Name
Trigger.Sources[].Edge.Slope

.NET Enumeration Name
Slope

COM Property Name
Trigger.Sources.ltem(). Edge.Slope

COM Enumeration Name
IviDigitizerTriggerSlopeEnum

C Constant Name
IVIDIGITIZER _ATTR_TRIGGER_SLOPE

Description
Specifies whether a rising or a falling edge triggers the digifizgs attribute affects instrument operation

only when the Trigger Type attribute is set to Edge Trigger.

Defined Values

Name Description
Language | Identifier
Negative A negative (falling) edge passing through the trigger level triggers the digitize
NET Slope. Negative
C IVIDIGITIZER_VAL_TRIGGER_SLOPE_NEGATIVE
COM IviDigitizerTriggerSlopeNegative
Positive A positive(rising) edge passing through the trigger level triggers the digitizer.
NET Slope. Positive
C IVIDIGITIZER_VAL_TRIGGER_SLOPE_POSITIVE
COM IviDigitizerTriggerSlopePositive

.NET Exceptions

ThelVI-3.2:Inherent CapabilitiesSpecificationdefines general exceptions that may be thrown, and
warning events that may be raised, by frigperty
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4.2.25 Trigger Source Count

Data Type

Access

Applies To

Coercion

High Level Functions

Vilnt32

RO

N/A

None

N/A

.NET Property Name
Trigger.Sources.Count

This property is inherited froniviRepeatedCapabilityCollection

COM Property Name
Trigger.Sources.Count

C Constant Name
IVIDIGITIZER_ATTR_TRIGGER_SOURCE_COUNT

Description
Returns the number ¢figger sourceavailable on the device.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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4.2.26 Trigger Source Item (IVI-COM & IVI.NET only)

Data Type

Access

Applies To

Coercion

High Level Functions

IlviDigitizerTriggerSource

RO

TriggerSource

None

N/A

.NET Property Name

IlviDigitizerTriggerSource Sources[String name];

This indexeris inherited fromiviRepeatedCapabilityCollection

identifiesa particular trigger source in the trigger sources collection.

COM Property Name

Trigger.Sources.ltem([in] BSTR Name)

C Constant Name
N/A

Description

Trigger Source Itemniquely identifies a trigger source in the trigger sources collection. It returns an
interface pointer which can be used to control the attributes and other functionality of that trigger source.

The Item property talsa trigger source nam#.the user psses an invalid value for thameparameter,

the property returns an error.

Valid names include physical repeated capability identifiers and virtual repeated capability identifiers

If an IVI driver supports a trigger source and the trigger source is listed-8.B\@ross Class Capabilities
Specification Section 3, then the IVI driver shall accept the standard string for that trigger source. This
attribute is case insensitive, lm#tse preserving. That is, the setting is case insensitive but when reading it
back the programmed case is returned. IVI specific drivers may define new trigger source strings for trigger

. The name parameter uniquely

sources that are not defined by 1¥1B Cross Class Capabilities Spécation if needed.

IVI Foundation
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4.2.27 Trigger Source Name (IVI-COM & IVI.NET only)

Data Type

Access

Applies To

Coercion

High Level Functions

ViString

RO

TriggerSource

None

N/A

.NET Property Name
Trigger.Sources[].Name

This property is inherited fromiviRepeatedCapabilityldentification

COM Property Name
Trigger.Sources.Name([in] LONG Index)

C Constant Name

N/A

(Use theGetTriggerSourceName

Description

function.)

This property returns the physidabger sourcedentifier that corresponds to the index that the user

specifiesIf the driver defines a qualified trigger source name, this property returns the qualified name.

In COM, the index is onbased. In .NET, the index is zebased.

For COM, T the value that the user passes for the Index parameter is less than one or greater than the value
of theTrigger SourceCount attribute, the property returns an empty string in the Name parameter and

returns the Invalid Value error.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty
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4.2.28 Trigger Type

Data Type | Access| Applies To Coercion High Level Functions

Viint32 R/W TriggerSource | None N/A

.NET Property Name
Trigger.Sources[].Type

.NET Enumeration Name
TriggerType

COM Property Name
Trigger.Sources.ltem(). Type

COM Enumeration Name
IviDigitizerTriggerTypeEnum

C Constant Name
IVIDIGITIZER_ATTR_TRIGGER_TYPE

Description
The kind of event that triggers the digitizer.

Defined Values

Name Description

Language | Identifier

Trigger Edge Configures the digitizer for edge triggering. An edge trigger occurs when the
signal specified with the Trigger Source attribute passes the voltage thresho
specified with the Trigger Level attribute and has the slope specified with the
Trigger Slope attribute.

NET Trigger Type. Edge
C IVIDIGITIZER_VAL_EDGE_TRIGGER
COM IviDigitizerTriggerEdge
Trigger Width Configures the digitizer for width triggering. Use the IviDigitizerWidthTrigger
extension properties and methods to configure the trigger.
NET Trigger Type. Width
C IVIDIGITIZER_VAL_WIDTH_TRIGGER
COM IviDigitizerTriggerWidth
Trigger Runt Configures the digitizer for runt triggering. Use the IviDigitizerRuntTrigger
extension properties and methods to configure the trigger.
NET Trigger Type. Runt
C IVIDIGITIZER_VAL_RUNT_TRIGGER
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COM

IviDigitizerTriggerRunt

Trigger Glitch
extension properti

Configures the digitizer for glitch triggering. Use the IviDigitizerGlitchTrigger

es and methods to configure the trigger.

NET Trigger Type. Glitch
C IVIDIGITIZER_VAL_GLITCH_TRIGGER
COM IviDigitizerTriggerGlitch
TriggerTV Configures the digitizer for triggering on TV signals. Use the IviDigitizerTVTr
extension properties and methods to configure the trigger.
NET Trigger Type. TV
C IVIDIGITIZER_VAL_TV_TRIGGER
COM IviDigitizerTriggerTV
Trigger Window Configures the digitizer for window triggering. Use the IviDigitizerWindowTrig
extension properties and methods to configure the trigger.
NET Trigger Type. Window
C IVIDIGITIZER_VAL_WINDOW_TRIGGER
COM IviDigitizerTriggerWindow

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiadefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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4.2.29 Vertical Coupling

Data Type

Access

Applies To

Coercion

High Level Functions

Vilnt32

R/W

Channel

None

Configure Channel

.NET Property Name
Channels[].Coupling

.NET Enumeration Name
VerticalCoupling

COM Property Name
Channels.ltem().Coupling

COM Enumeration Name
IviDigitizerVerticalCouplingEnum

C Constant Name
IVIDIGITIZER_ATTR_VERTICAL_COUPLING

Description

Specifies how the digitizazouples the input signal for the channel.

Defined Values

Name Description
Language Identifier
AC The digitizer AC couples the input signal.
NET VerticalCoupling. AC
C IVIDIGITIZER_VAL_VERTICAL_COUPLING_AC
COM IviDigitizerVerticalCouplingAC
DC The digitizer DC couples the input signal.
NET VerticalCoupling. DC
C IVIDIGITIZER_VAL_VERTICAL_COUPLING_DC
COM IviDigitizerVerticalCouplingDC
Gnd The digitizer couples the channel to the ground.
NET VerticalCoupling. Grou nd
C IVIDIGITIZER_VAL_VERTICAL_COUPLING_GND
COM IviDigitizerVerticalCouplingGnd

IVI Foundation
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.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiadefines general exceptions that may be thrown, and
warning events that may be raised, by fgrigperty
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4.2.30 Vertical Offset

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 R/W Channel None Configure Channel

.NET Property Name
Channels[].Offset

COM Property Name
Channels.ltem().Offset

C Constant Name
IVIDIGITIZER_ATTR_VERTICAL_OFFSET

Description

The location of the center of the range that you specify with the Range attfihatanits are Volts, with
respect to ground-or example, to acquire a sine wave spanning 0.0 to 10.0 volts, set Offset to 5.0 volts.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty

IVI Foundation 75 IVI-4.15: IviDigitizer Class Specification



4.2.31 Vertical Range

Data Type

Access

Applies To

Coercion

High Level Functions

ViReal64

R/W

Channel

Up

Configure Channel

.NET Property Name
Channels[].Range

COM Property Name
Channels.ltem().Range

C Constant Name
IVIDIGITIZER_ATTR_VERTICAL_RANGE

Description

The absolute value of the input range the digitizer can acquire for the chEmmeinits are Volts-or
example, to acquire a sine wave spannh@ to 5.0 volts, set Range to 10.0 volts.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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4.3 IviDigitizerBase Functions
The IviDigitizerBase capability group defines the following functions:

=A =4 =4 A4 4 -4 -4 A -4 -4 -4 -4 -4 -4 A4 -4 -4 -4 -4 4 4 -4 -4

Abort

Configure Acquisition Record
Configure Active Trigger SourcgVI-C only)
Configure Channel

Configure Edge Trigger Source
Create Waveform (IVI.NET Only)
Fetch Waveform Int16

Fetch Waveform Int32

Fetch Waveform Int8

Fetch Waveform Real64

Get ChannelName (IVIC only)
Get Trigger Source Name (IMC only)
Initiate Acquisition

Is Idle (IVI-C only)

Is Measuring1VI -C only)

Is Waiting For Arm(IVI -C only)

Is Waiting For Trigge(IVI-C only)
QueryMinWavefornMemory
Read Waveform Int16

Read Waveform Int32

Read Waveform Int8

Read Waveform Real64

Wait For Acquisition Complete

This section describes the behavior and requirements of each function.
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4.3.1 Abort

Description
Aborts an acquisition and returns the digitizer to the Idle state.

.NET Method Prototype
void Acquisition.Abort ();

COM Method Prototype
HRESULT Acquisition.Abort ();

C Prototype
ViStatus IviDigitizer_Abort (ViSession Vi);

Parameters

Inputs Description Base Type

Vi Instrument handle. ViSession

Return Values (C/COM)
ThelVI-3.2: InherentCapabilities Specificatiodefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thithod
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4.3.2 Configure Acquisition Record

Description

This function configures the most commonly configured attributes of the digitizer acquisitisysgtam.
These attributes are the samples per record, the number of recamdglire and the sample rate.

.NET Method Prototype

void Acquisition.ConfigureAcquisition (Int64 numberOfRecordsToAcquire,
Int64 recordSize,
Double sampleRate);

COM Method Prototype

HRESULT Acquisition.Configure Acquisi tion  ([in] long NumRecords ToAcquire
[in] long RecordSize,
[in] double SampleRate);

C Prototype

ViStatus IviDigitizer_ConfigureAcquisition (ViSession Vi,
Vilnté4  NumRecords ToAcquire
Vilnt64 RecordSize,
ViReal64 SampleRate);

Parameters
Inputs Description Base Type

Vi Instrument handle. ViSession

NumRecords ToAcquire Specifies the number of records in the acquisiti| Vilnt64

(C/COMm) This value sets the Num Recoifis Acquire

numberOfRecordsToAcquire attribute.

(.NET)

RecordSize Specifies the number of samples in each recor Vilnt64
This value sets the Record Size attribute.

SampleRate Specifies the samelrate in samples per second| ViReal64
This value sets the Sample Rate attribute.

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capbilities Specificatiordefines general exceptions that may be thrown, and
warning events that may be raised, by thethod
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4.3.3 Configure Active Trigger Source (IVI-C Only)

Description

This functionsets the Active Trigger Source attribute, whipkafiesthe source the digitizer monitors for
the triggerevent. The value specifiexs parametanust be one of the valid repeated capability names for
theTriggerSource repeated capability.

If an VI driver supports a trigger source and the trigger sourtstesl in 1VI-3.3 Cross Class Capabilities
Specification Section 3, then the VI driver shall accept the standard string for that trigger source. The
source parameter is case insensitive, but case preserving. That is, the setting is case insewsiéine but
reading it back the programmed case is returned. VI specific drivers may define new trigger source strings
for trigger sources that are not defined by-B/8 Cross Class Capabilities Specificatidmeeded.

The Active Trigger Sourcattribute onlyaffects instrument behavior when either the
IviDigitizerMultiTrigger extengon group is not supported or the Trigger Source Operator is set to None.

.NET Method Prototype
N/A

(Use the Trigger.ActiveSource property)

COM Method Prototype
N/A

(Use the Trigger .ActiveSource property)

C Prototype

ViStatus lviDigitizer_ConfigureActiveTriggerSource (ViSession Vi,
Vi String  Source );

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Source Specifies the trigger source that is to be set as t| ViString
Active Trigger Source.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that this function can return.
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4.3.4 Configure Channel

Description

This function configures the most commonly configured attributes of the digitizer chanrsistan.
These attributes are the range, offset, coupling, and whéthehannel is enabled.

.NET Method Prototype

void Channels[].Configure (Double range,

COM Method Prototype

Double offset,
VerticalCoupling coupling,
Boolean enabled);

HRESULT Channels.ltem().Configure ([in] double Range,

C Prototype
ViStat us IviDigitizer_ConfigureChannel (ViSession Vi,

[in] double Offset,

[in] IviDigitizerVerticalCouplingEnum Coupling,

[in] VARIANT _BOOL Enabled);

ViConstString ChannelName,
ViReal64 Range,

ViReal64 Offset,

ViInt32 Coupling,

ViBoolean Enabled);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
ChannelName Name of thedigitizer channel to configure. ViConstString
Range Specifies the vertical range. This value sets the Vertical| ViReal64
Range attribute.
Offset Specifies the vertical offset. This value sets the Vertical ViReal64
Offset attribute.
Coupling Specifies how to couple the input signal. This value set{ Vilnt32
Vertical Coupling attribute.
Enabled Specifies if the channel is enabled for acquisition. This | ViBoolean
sets the Channel Enabled attribute.
Defined Values for the Coupling Parameter
Name Description
Language | Identifier
AC Thedigitizer AC couples the input signal.
NET VerticalCoupling. AC
C IVIDIGITIZER_VAL_VERTICAL_COUPLING_AC
COM IviDigitizerVerticalCouplingAC

IVI Foundation

81 IVI-4.15: IviDigitizer Class Specification




DC The digitizer DC couples the input signal.
NET VerticalCoupling. DC
C IVIDIGITIZER_VAL_VERTICAL_COUPLING_DC
COM IviDigitizerVerticalCouplingDC

Gnd The digitizer couples the channel to the ground.
NET VerticalCoupling. Ground
C IVIDIGITIZER_VAL_VERTICAL_COUPLING_GND
COM IviDigitizerVerticalCouplingGnd

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptiotisat may be thrown, and
warning events that may be raised, by thithod

IVI-4.15: IviDigitizer Class Specification 82 IVI Foundation



4.3.5 Configure Edge Trigger Source

Description

This function sets the edge triggering attributes. An edge trigger occurs when the trigger signal that the
enduser specifies with the Sa& parameter passes through the voltage threshold that tsend

specifies with the level parameter and has the slope that thesendpecifies with the Slope parameter
This function affects instrument behavior only if the Trigger Type is Edge Tri§ge the Trigger Type

and Trigger Coupling before calling this functidithe trigger source is one of the analog input channels,
an application program should configure the vertical range, vertical coupling, and the maximum input
frequency before caiig this function.

.NET Method Prototype

void Trigger.Sources[].Edge.Configure (Double level,
Slope slope);

COM Method Prototype

HRESULT Trigger.Sources.Iltem(). Edge.Configure ([in] double Level,
[in] IviDigitizerTriggerSlopeEnum Slope);

C Prototype

ViStatus IlviDigitizer_ConfigureEdgeTriggerSource (ViSession Vi,
ViConstString Source,
ViReal64 Level,
Vilnt32 Slope);

Parameters
Inputs Description Base Type

Vi Instrument handle. ViSession

Source Specifies the trigger sourtleat is to be configured ViString

Level Specifies the trigger level. This value sets the Trigger Lg ViReal64
attribute.

Slope Specifies the trigger slope. This value sets the Trigger § Vi Int32
attribute.
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Defined Values for the Slope Parameter

Name Description
Language | Identifier
Negative A negative (falling) edge passing through the trigger level triggers the digitiz
NET Slope. Negative
C IVIDIGITIZER_VAL_TRIGGER_SLOPE_NEGATIVE
COM IviDigitizerTriggerSlopeNegative
Positive A positive (rising) edge passing through the trigger level triggers the digitizg
NET Slope. Positive
C IVIDIGITIZER_VAL_TRIGGER_SLOPE_POSITIVE
COM IviDigitizerTriggerSlopePositive

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptiotisat may be thrown, and
warning events that may be raised, by thithod
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4.3.6 Create Waveform (IVI.NET Only)

Description

This function creates a waveform object and shall allocate the necessary memory to transfer a waveform
from the instrument to the host.

If size is zero, the driver shall allocate the waveform memory with a size based on the current driver
configuration.

.NET Method Prototype

IWaveform<Double> Acquisition.CreateWaveformDouble (Int 64 size);
IWaveform<Int32> Acquisition.CreateWaveformInt32 (Int 64 size);
IWaveform<Int16> Acquisition.CreateWaveformInt16 (Int 64 size);
IWaveform< SByte> Acquisition.CreateWaveform SByte (Int 64 size);

COM Method Prototype
N/A

C Prototype

N/A
Parameters
Inputs Description Base Type
size The number of points in the waveform array. Int 64
Outputs Description Base Type
Return value The newly allocated waveform Ivi.Driver.IWaveform<T>
(.NET)

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thethod
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4.3.7 Fetch Waveform Int16

Description

This function returns the waveform the digitizaguiredfor the specified channel. The waveform is from a
previously hitiated acquisition.

You use the Initiate Acquisition function to start an acquisition on the channels that thsegrbnfigures
with the Configure Channel function. The digitizer acquires waveforms on the concurrently enabled
channels. If the channi not enabled for the acquisition, this function returns the Channel Not Enabled
error.

You can use the Acquisition Status function to determine when the acquisition is complete. You must call
the FetchWaveformintlfiinction separately for each enable@ichel to obtain the waveforms

Alternatively, you can use the Wait For Acquisition Complete function to block the calling program until
the acquisition is finished.

You can call the Read Waveform Int16 function instead of the Initiate Acquisition funttierRead
Waveform Int16 function starts an acquisition on all enabled channels, waits for the acquisition to
complete, and returns the waveform (as well as various waveform parameters) for the specified channel.
You call this function to obtain the waveios for each of the remaining channels.

The behavior is different for IVC/IVI-COM and IVI.NET as follows:

IVI-C/IVI-COM: After this function executes, each element inweveformArray  parameter is
an unscaled value directly from the digitiGeanalogto-digital converter (ADC)

IVI.NET: For .NET the return value of IWaveform<Int16> is a waveform object. Refer to Section
4, Common Properties and Methods of Waveform and Spectrum InterfaceSection 5,
IWaveform<T> Interfaceof IVI-3.18: IVI.NET Ullity Classes and Interfaces Specificatjdor

the definition of the IWaveform object and information regarding its Uisgarticular, refer to
Section 4.2How to use Waveform and Spectrum Typeb/I-3.18: IVI.NET Utility Classes and
Interfaces Specificatigrior more information about how to implement these methods.

For IVI.NET, the waveform memory mayeallocated before calling this method, or during the

call to this methodTo allocate memory before calling this method, createwefsam object

using the Create Waveform method and set the waveform parameter to that waVefatimcate

memory during the call to this methamhe of the following approaches may be used:

1 Setthe waveform parameter fi®aveform<int16>)null . Note thatthis is critically
different than setting waveformsmall , which generates a build err@astingnull  to
IWaveform<Intl6>  provides the strong typing necessary to select the correct IVI.NET
overload of the Fetch Waveform methdthe method will allocata new waveform with an
appropriate extent for the current configuration of the drivke new waveform is returned
to the client The driver may allocate more memory than necessary for the data array if the
larger size has the potential to provide somesent or future efficiency benefit, that is, the
Capacity may exceed thé&lidPointCount.

1 Setthe waveform parameteraa instance of the waveform object with zero sized ddétiz.
permits the client to choose the concrete clasdntiEiements the Waveform but defer to the
driver for the size and creation of the data arfdys may result in subptimal performance
if the waveform/spectrum was not of the class that the driver préfére data array is not of
a supported size oypte, the driver shall throw tHavalid Waveform Data Type or Invalid
Spectrum Data Typexception The driver is permitted to allocate new memory or use
memory from an existing source for the data array.

This function does not check the instrument statypically, the eneuser calls this function only in a
sequence of calls to other ldewvel driver functions. The sequence performs one operation. Thasend
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uses the lowevel functions to optimize one or more aspects of interaction with the instruGsdinthe
Error Query function at the conclusion of the sequence to check the instrument status.

.NET Method Prototype

IWaveform<Int16> Channels[].Measurement.FetchWaveform (
IWaveform<Int16> waveform);

COM Method Prototype

HRESULT Channels.ltem().Measurement.FetchWaveformInt16 (
[in, out] SAFEARRAY (short)* WaveformArray,
[in, out] __inté4  * ActualPoints,
[in, out] __inté4  * FirstValidPoint,
[in, out] double* InitialXOffset,
[in, out] double* InitialXTimeSeconds,
[in, out] double* InitialXTimeFra ction
[in, out] double* Xincrement ,
[in, out] double* ScaleFactor,
[in, out] double* ScaleOffset );

C Prototype

ViStatus IviDigitizer_FetchWavefo rmintl6 (ViSession Vi,
ViConstString ChannelName,
Vilnt64 WaveformArraySize,
Vilnt16 WaveformArray([],
Vilnté4 * ActualPoints,
Vilnt64 * FirstValidPoint,
ViReal64 * InitialXOffset,
ViReal64 * InitialXTimeSeconds,
ViReal64 * InitialXTimeFraction ,
ViReal64* XIncrement ,
ViReal64* ScaleFactor,
ViReal64* ScaleOffset );

Parameters
Inputs Description Base Type
Vi (C) Instrument handle. ViSession
ChannelName (C) Name of the channel from which to retrieve the ( ViConstString

WaveformArraySize  (C) | Specifies the allocated sizethe WaveformArray | Vilnté4
buffer, in number of data point this value is
smaller than the total number of points to be
retrieved, the driver will fill the waveform buffer @
fully as possible and return the actual number of
points retrieved in the ActualPoinpsirameterin

IVI-COM it is the driverhatallocates the memory
buffer,unless a noiNULL SAFEARRAY is passe
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waveform (.NET)

The waveform object into which the measureme
data is storedl'he waveform memory maye
allocated before calling this method, or during th
call to this methodTo allocate memory before
calling this method, create a waveform object ug
the Create Waverm method and set the wavefoi
parameter to that waveform objeto allocate
memory during the call to this method, set the
waveform parameter to

(Iwaveform< Int16 >)null . Note that this is
critically different than setting waveform tall
which genertes a build errorThe method will also
allocate memory during the call if the waveform
parameter is set to a waveform object with zero
sized data.

IviDriver.
IWaveform<Int16>

Outputs

Description

Base Type

WaveformArray (C/COM)

Buffer into which theacquired waveform is stored
For IVI-C, this buffer is always user allocatér

IVI-COM, this buffer may either be user allocate
driver allocatedTo have the driver allocate the

buffer, the user passes in a valid pointer to a NU
SAFEARRAY. Note that this is critically different
than passing in a NULL pointer, which generate
error. When IVI-COM users pass in a pointer to &
nonNULL SAFEARRAY, the driver fills the user
allocated array in the same fashion as with-©/I

Vilnt16[]

ActualPoints (C/ COom)

Indicates how many data points were actually
retrieved from the instrument.

Vilnt64

FirstValidPoint (C/lcoMm

Indicates the index of the first valid data point in
output Data arrayT his value will often be zero
However, some digitizer hardwaresigns transfer
data most efficiently when the data is aligned wi
specific memory address boundariesthose case
the hardware may return a few invalid data poin
the beginning of a recordhis eliminates the neec
shift the data during the tnafer, ensuring maximu
data transfer rates.

Vilnt64

InitialXOffset (C/ICOM)

The time in relation to the Trigger Event of the fi
point in the waveform in seconds. Negative valu
mean that the first point in the waveform array w
acquired before thegigger event.

ViReal64

InitialXTimeSeconds
(C/ICOM)

Specifies the seconds portion of the absolute tin
which the first data point was acquirdtbte that th
actual time is the sum of InitiaIXTimeSeconds a
InitialXTimeFraction The time is specifieds the
sum of two values because a single doydvkisior
floating-point number does not have sufficient ra|
and resolution to specify the time.

ViReal64
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Initial XTimeFraction Specifies the fractional portion of the absolute tif ViReal64
(C/COMm) which the fist data point was acquirelote that th
actual time is the sum of InitialXTimeSeconds a
InitialXTimeFraction The time is specified as the
sum of two values because a single doydvzisior
floating-point number does not have sufficient ra|
and reslution to specify the time.
Xincrement  (C/COM) The time between points in the acquired wavefo| ViReal64
seconds.
ScaleFactor ~ (C/COM) Scaling factor for the waveform data. ViReal64
ScaleOffset  (C/COM) Scaling offset for the waveforaohata. ViReal64
Return Value (.NET) A waveform object containing the measurement| Ivi.Driver.
data. IWaveform<Int16>

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that this function can return.

This function can also returndieadditional classlefinedstatus code
9 Channel Not Enabled
1 Incompatible Fetch

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thithod

This method can also throw theseditional classlefined exceptions:
1 Channel Not Enabled
1 Incompatible Fetch
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4.3.8 Fetch Waveform Int32

Description

This functbn operates identically to the Fetch Waveform Int16, with the only difference being the data type
of the returned waveform arraiflease see the definition of that function for details.

.NET Method Prototype

IWaveform<Int32> Channels[].Measurement.FetchWaveform (
IWaveform<Int32> waveform);

COM Method Prototype

HRESULT Channels.ltem().Measurement.FetchWaveformint 32 (
[in, out] SAFEARRAY/( long )* Wa veformArray,
[in, out] __int64 * ActualPoints,
[in, out] __int64 * FirstValidPoint,
[in, out] double* InitialXOffset,
[in, out] double* InitialXTimeSeconds,
[in, out] double* InitialXTimeFraction,
[in, out] double* XIincrement,
[in, out] double* ScaleFac tor,
[in, out] double* ScaleOffset);

C Prototype

ViStatus IviDigitizer_FetchWaveformint 32 (ViSession Vi,
ViConstString ChannelName,
Vil nt64 WaveformArraySize,
Vilnt 32 WaveformArray([],
Vilnt64* ActualPoints,
Vilnt64* FirstValidPoint,
ViReal64* InitialXOffset,
ViReal64* InitialXTimeSeconds,
ViReal64* InitialXTimeFraction,
ViReal64* XIncrement,
ViReal64* ScaleFactor,
ViReal64* ScaleOffset);

Parameters
Inputs Description Base Type
Vi (C) Instrument handle. ViSession
ChannelName (C) Name of the channel from which tetrieve the dat| ViConstString

WaveformArraySize  (C) | Specifies the allocated size of the WaveformArrg Vilnt64
buffer, in number of data point this value is
smaller than the total number of points to be
retrieved, the driver will fill the waveform buffesd
fully as possible and return the actual number of
points retrieved in the ActualPoints paramelier
IVI-COM it is the driver that allocates the memo
buffer, unless a neGNULL SAFEARRAY is passe
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waveform (.NET)

The waveform object into whidifie measurement
data is storedl'he waveform memory maye
allocated before calling this method, or during th
call to this methodTo allocate memory before
calling this method, create a waveform object ug
the Create Waveform method and set the wawef
parameter to that waveform objeto allocate
memory during the call to this method, set the
waveform parameter to

(Iwaveform< Int32 >)null . Note that this is
critically different than setting waveform tall
which generates a build errdrhe method will also
allocate memory during the call if the waveform
parameter is set to a waveform object with zero
sized data.

IviDriver.
IWaveform<Int32>

Outputs

Description

Base Type

WaveformArray (C/COM)

Buffer into which the acquired waveform is store
For IVI-C, this buffer is always user allocatér
IVI-COM, this buffer may either be user allocate
driver allocatedTo have the driver allocate the
buffer, the user passes in a valid pointer to a NU
SAFEARRAY. Note that this is critically different
than passing in a NULL pointer, which generate
error. When IVI-COM users pass in a pointer to &
nonNULL SAFEARRAY, thedriver fills the user
allocated array in the same fashion as with-©/I

Vilnt32][]

ActualPoints (C/COMm)

Indicates how many data points were actually
retrieved from the instrument.

Vilnt64

FirstValidPoint (C/lcoMm

Indicates the index of the first valid dgpoint in the
output Data arrayT his value will often be zero
However, some digitizer hardware designs trans
data most efficiently when the data is aligned wi
specific memory address boundariesthose case
the hardware may return a few invatldta points &
the beginning of a recordhis eliminates the neec
shift the data during the transfer, ensuring maxi
data transfer rates.

Vilnt64

InitialXOffset (C/ICOM)

The time in relation to the Trigger Event of the fi
point in the waveform iseconds. Negative value
mean that the first point in the waveform array w
acquired before the trigger event.

ViReal64

InitialXTimeSeconds
(C/ICOM)

Specifies the seconds portion of the absolute tin
which the first data point was acquirédbte thathe
actual time is the sum of InitiaIXTimeSeconds a
InitialXTimeFraction The time is specified as the
sum of two values because a single doydvkisior
floating-point number does not have sufficient ra|
and resolution to specify the time.

ViReal64
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Initial XTimeFraction Specifies the fractional portion of the absolute tif ViReal64
(C/COMm) which the first data point was acquirdtbte that th
actual time is the sum of InitialXTimeSeconds a
InitialXTimeFraction The time is specified as the
sumof two values because a single doubtecisior
floating-point number does not have sufficient ra|
and resolution to specify the time.
Xincrement  (C/COM) The time between points in the acquired wavefo| ViReal64
seconds.
ScaleFactor ~ (C/COM) Scaling factor for the waveform data. ViReal64
ScaleOffset  (C/COM) Scaling offset for the waveform data. ViReal64
Return Value (.NET) A waveform object containing the measurement| Ivi.Driver.
data. IWaveform<Int32>

Return Values (C/COM)

ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that this function can return.
This function can also returndbeadditional clasglefined status code

1 Channel Not Enabled

1 Incompatible Fetch

.NET Exceptions

ThelVI-3.2:Inherert Capabilities Specificatiodefines general exceptions that may be thrown, and
warning events that may be raised, by thithod

This method can also throw thesdditional classlefined exceptions:
9 Channel Not Enabled
1 Incompatible Fetch
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4.3.9 Fetch Waveform Int8

Description

This function operates identically to the Fetch Waveform Int16, with the only difference being the data type
of the returned waveform arraiflease see the definition of that function for details.

.NET Method Prototype

IWaveform< SByte> Chan nels[].Measurement.FetchWaveform (
IWaveform< SByte> waveform);

COM Method Prototype

HRESULT Channels.ltem().Measurement.FetchWaveformint 8 (
[in, out] SAFEARRAY/( BYTE* Wavefor mArray,
[in, out] __int64 * ActualPoints,
[in, out] __int64 * FirstValidPoint,
[in, out] double* InitialXOffset,
[in, out] double* InitialXTimeSeconds,
[in, out] double* InitialXTimeFraction,
[in, out] double* XIincrement,
[in, out] double* ScaleFactor,
[in, out] double* ScaleOffset);

C Prototype

ViStatus IviDigitizer_FetchWaveformint 8 (ViSession Vi,
ViConstString ChannelName,
Vilnt64 WaveformArraySize,
Vilnt 8 WaveformArray[],
Vilnt64* Actua IPoints,
Vilnt64* FirstValidPoint,
ViReal64* InitialXOffset,
ViReal64* InitialIXTimeSeconds,
ViReal64* InitialXTimeFraction,
ViReal64* XIncrement,
ViReal64* ScaleFactor,
ViReal64* ScaleOffset);

Parameters
Inputs Description Base Type
Vi (C) Instrument handle. ViSession
ChannelName (C) Name of the channel from which to retrieve the ( ViConstString

WaveformArraySize  (C) | Specifies the allocated size of the WaveformArrg Vilnt64
buffer, in number of data point this value is
smaller than the total number of points to be
retrieved, the driver will fill the waveform buffer 4
fully as possible and return the actual number of
points retrieved in the ActualPoints paramelier
IVI-COM it is the driver that allocates the memo
buffer, unless a nehNULL SAFEARRAY is passe
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waveform (.NET)

The waveform object into which the measureme
data is storedl'he waveform memory maye
allocated before calling this method, or during th
call to this methodTo allocate memorpefore
calling this method, create a waveform object ug
the Create Waveform method and set the wavef
parameter to that waveform objeto allocate
memory during the call to this method, set the
waveform parameter to

(Iwaveform< SByte >)null . Note tha this is
critically different than setting waveform tall
which generates a build errdrhe method will also
allocate memory during the call if the waveform
parameter is set to a waveform object with zero
sized data.

IviDriver.
IWaveform< SByte>

Outputs

Description

Base Type

WaveformArray (C/COM)

Buffer into which the acquired waveform is store
For IVI-C, this buffer is always user allocatér
IVI-COM, this buffer may either be user allocate
driver allocatedTo have the driveallocate the
buffer, the user passes in a valid pointer to a NU
SAFEARRAY. Note that this is critically different
than passing in a NULL pointer, which generate
error. When IVI-COM users pass in a pointer to &
nonNULL SAFEARRAY, the driver fills theuser
allocated array in the same fashion as with-©/I

Vilnt8[]

ActualPoints (C/COMm)

Indicates how many data points were actually
retrieved from the instrument.

Vilnt64

FirstValidPoint (C/lcoMm

Indicates the index of the first valid data point in
output Data arrayThis value will often be zero
However, some digitizer hardware designs trans
data most efficiently when the data is aligned wi
specific memory address boundariesthose case
the hardware may return a few invalid data poin
the beginning of a recordhis eliminates the neec
shift the data during the transfer, ensuring maxi
data transfer rates.

Vilnt64

InitialXOffset (C/ICOM)

The time in relation to the Trigger Event of the fi
point in the waveform in seconds. Negatiwalues
mean that the first point in the waveform array w
acquired before the trigger event.

ViReal64

InitialXTimeSeconds
(C/ICOM)

Specifies the seconds portion of the absolute tin
which the first data point was acquirdtbte that th
actual time $ the sum of InitiaIXTimeSeconds an
InitialXTimeFraction The time is specified as the
sum of two values because a single doydvkisior
floating-point number does not have sufficient ra|
and resolution to specify the time.

ViReal64

IVI-4.15: IviDigitizer Class Specification

94

IVI Foundation




Initial XTimeFraction Specifies the fractional portion of the absolute tif ViReal64
(C/COMm) which the first data point was acquirdtbte that th
actual time is the sum of InitialXTimeSeconds a
InitialXTimeFraction The time is specified as the
sum of twovalues because a single douptecisior
floating-point number does not have sufficient ra|
and resolution to specify the time.
Xlncrement ~ (C/COM) The time between points in the acquired wavefo| ViReal64
seconds.
ScaleFactor ~ (C/COM) Scalirg factor for the waveform data. ViReal64
ScaleOffset  (C/COM) Scaling offset for the waveform data. ViReal64
Return Value (.NET) A waveform object containing the measurement| Ivi.Driver.
data. IWaveform< SByte>

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiarefines general status codes that this function can return.

This function can also returngkeadditional classlefinedstatus code
 Channel Not Enabled
1 Incompatible Fetch

.NET Exceptions

ThelVI-3.2:InherentCapabilities Specificatiodefines general exceptions that may be thrown, and
warning events that may be raised, by thithod

This method can also throw theseditional classlefined exceptions:
1 Channel Not Enabled
1 Incompatible Fetch

IVI Foundation 95 IVI-4.15: IviDigitizer Class Specification



4.3.10 Fetch Waveform Real64

Description

This function operates identically to the Fetch Waveform Int16, with the only difference being the data type
of the returned waveform arraliflease see the definition of that function for detalste that for this

function, after completioeach element in th&/aveformArray parameter is the actual sampled voltage in
Volts.

.NET Method Prototype

IWaveform<Double> Channels[].Measurement.FetchWaveform (
IWaveform<Double> waveform);

COM Method Prototype

HRESULT Channels.ltem().Measurement.FetchWaveform Real64 (
[in, out] SAFEARRAY( double )* WaveformArray,
[in, out] __int64 * ActualPoints,
[in, out] __int64 * FirstValidPoint,
[in, out] double* InitialXOffset,
[in, out] double* InitialXTimeSeconds,
[i n, out] double* InitialXTimeFraction,
[in, out] double* XIincrement);

C Prototype

ViStatus IviDigitizer_FetchWaveform Real64 (ViSession Vi,
ViConstString ChannelName,
Vilnt64 WaveformArraySize,
Vi Real64 WaveformArray(],
Vilnt64* ActualPoints,
Vilnt64* FirstValidP oint,
ViReal64* InitialXOffset,
ViReal64* InitialXTimeSeconds,
ViReal64* InitialXTimeFraction,
ViReal64* XIncrement);

Parameters
Inputs Description Base Type
Vi (C) Instrument handle. ViSession
ChannelName (C) Name of the channel from which to retrieve the ( ViConstString

WaveformArraySize  (C) | Specifies the allocated size of éaveformArray | Vilnt64
buffer, in number of data pointi this value is
smaller than the total number of points to be
retrieved, the driver will fill the waveform buffer @
fully as possible and return the actual number of
points retrieved in the ActualPoints pareterIn
IVI-COM it is the driver that allocates the memo
buffer, unless a neGNULL SAFEARRAY is passe
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waveform (.NET)

The waveform object into which the measureme
data is storedl'he waveform memory maye
allocated before calling this method, or during th
call to this methodTo allocate memory before
calling this method, create a waveform object ug
the Create Waverm method and set the wavefoi
parameter to that waveform objeto allocate
memory during the call to this method, set the
waveform parameter to

(Iwaveform< Double >)null . Note that this is
critically different than setting waveform tall
which generates a build errofhe method will also
allocate memory during the call if the waveform
parameter is set to a waveform object with zero
sized data.

IviDriver.
IWaveform<Double>

Outputs

Description

Base Type

WaveformArray (C/COM)

Buffer intowhich the acquired waveform is store
For IVI-C, this buffer is always user allocatér

IVI-COM, this buffer may either be user allocate
driver allocatedTo have the driver allocate the

buffer, the user passes in a valid pointer to a NU
SAFEARRAY. Note that this is critically different
than passing in a NULL pointer, which generate
error. When IVI-COM users pass in a pointer to &
nonNULL SAFEARRAY, the driver fills the user
allocated array in the same fashion as with-©/I

ViReal64[]

Actua IPoints  (C/COM)

Indicates how many data points were actually
retrieved from the instrument.

Vilnt64

FirstValidPoint (C/lcoMm

Indicates the index of the first valid data point in
output Data arrayT his value will often be zero

However, someligitizer hardware designs transfe
data most efficiently when the data is aligned wi
specific memory address boundariesthose case
the hardware may return a few invalid data poin
the beginning of a recordhis eliminates the neec
shift the data during the transfer, ensuring maxin
data transfer rates.

Vilnt64

InitialXOffset (C/ICOM)

The time in relation to the Trigger Event of the fi
point in the waveform in seconds. Negative valu
mean that the first point in the waveform array w
acquired before the trigger event.

ViReal64

InitialXTimeSeconds
(C/ICOM)

Specifies the seconds portion of the absolute tin
which the first data point was acquirdtbte that th
actual time is the sum of InitiaIXTimeSeconds a
InitialXTimeFraction Thetime is specified as the
sum of two values because a single doydvkisior
floating-point number does not have sufficient ra|
and resolution to specify the time.

ViReal64
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InitialXTimeFraction Specifies the fractional portion of the absolineet § ViReal64
(C/COMm) which the first data point was acquiré¢bte that th
actual time is the sum of InitialXTimeSeconds a
InitialXTimeFraction The time is specified as the
sum of two values because a single doydvzisior
floating-point number does not have soiint rang
and resolution to specify the time.

Xincrement  (C/COM) The time between points in the acquired wavefo| ViReal64
seconds.
Return Value (.NET) A waveform object containing the measurement] Ivi.Driver.
data. IWaveform<Double>

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that this function can return.

This function can also returndieadditional classlefinedstatus code
9 Channel Not Enabled
1 Incompatible Fetch

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thithod

This method can also throw thesdditional classlefined exceptions:
9 Channel Not Enabled
1 Incompatible Fetch

IVI-4.15: IviDigitizer Class Specification 98 IVI Foundation



4.3.11 Get Channel Name (IVI-C Only)

Description

This function returns the specific driver defindthnnelhame that corresponds to the drased index that
the user specifie$f the driver defines a qualified channel nariés function returns the qualified nanie

the value that the user passes foritllex parameter is less than one or greater than the value of the
Channel Coundttribute, the function returns an empty string intlaemeparameter and returns the Indal
Value error.

.NET Method Prototype
N/A

(Use the Channels[] .Name property)

COM Method Prototype
N/A

(Use the Channels .Item().Name property)

C Prototype

ViStatus IviDigitizer_Get Channel Name (ViSession Vi,
Vilnt32  Channel Index,
Vilnt32 Channel NameBufferSize,
ViChar Channel Name[]);

Parameters
Inputs Description Base Type
Vi Instrument handle ViSession
Channel Index A one-based index that defines which name to rq Vilnt32

Channel NameBufferSize | The number of bytes in the ViChar array that the Vilnt32
specifies for the Sourtameparameter.

Outputs Description Base Type
Channel Name A userallocated (for IVIC) or driverallocated (for| ViChar(]
IVI-COM) buffer into which the driver stores the
channehame.

The caller may pasgl_NULL for this parameter if
the ChannelName BufferSize  parameter is 0.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.
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4.3.12 Get Trigger Source Name (IVI-C Only)

Description

This function returns the specific driver definteigger sourcename that corresponds to the draesel

index that the user specifidsthe driver defines a qualified trigger source name, this function returns the
gualified namelf the value that the user passes forithiex parameter is less than one or greater than the
value of theTrigger SourceCouwnt attribute, the function returns an empty string inNlaemeparameter and

returns the Invalid Value error.

.NET Method Prototype
N/A

(Use the Trigger.Sources|]

COM Method Prototype
N/A

(Use the Trigger.Sources

C Prototype
ViStatus Ivi Digitizer

.Name property)

Item().Name property)

_GetTriggerSourceName (ViSession Vi,

Vilnt32 Sourcelndex,

Vilnt32 SourceNameBufferSize,

ViChar SourceName[]);

Parameters

Inputs Description Base Type
Vi Instrument handle ViSession
Sourcelndex A one-based index that defines which name to rq Vilnt32
SourceNameBufferSize The number obytes in the ViChar array that the | Vilnt32

specifies for the Sourtameparameter.

Outputs Description Base Type

SourceName ViCharf]

A userallocated (for IVIC) or driverallocated (for
IVI-COM) buffer into which the driver stores the
triggersourcename.

The caller may pasgl_NULL for this parameter if
the SourcBameBufferSize  parameter is 0.

Return Values (C)

ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.
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4.3.13 Initiate Acquisition

Description

This function initiates a waveform acquisition. After calling this functiondibéizer leaves the idle state
and waits for a trigger. Thdigitizer acquiresa waveform for each channel the emkr has enabled with
the Configure Channel function.

This function does not check the instrument status. Typically, theigsdcalls this function only in a
sequence of calls to other ldevel driver functions. Theegjuence performs one operation. The-aser

uses the lowevel functions to optimize one or more aspects of interaction with the instrument. Call the

Error Query function at the conclusion of the sequence to check the instrument status.

.NET Method Prototype

void Acquisition.Initiate ();

COM Method Prototype

HRESULT Acquisition.Initiate ();

C Prototype

ViStatus IviDigitizer_InitiateAcquisition (ViSession Vi);

Parameters

Inputs

Description

Base Type

Vi

Instrument handle.

ViSession

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thethod
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4.3.14 1s Idle (IVI-C Only)

Description
This function is used tdetermine if the digitizer is currently in the Idle state.

.NET Method Prototype
N/A

(Usethe Acquistion.Status.Isldle property)

COM Method Prototype
N/A

(Use the Acquistion.Status.Isldle property)

C Prototype

ViStatus IviDigitizer_lIsldle (ViSession Vi,
Vilnt32* Status);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Outputs Description Base Type
Status Returns whether the digitizer is currently in the Idle stét| Vilnt32
the driver cannot query the instrument to determine its
the driver returns the value Unknown.

Defined Values for the Status parameter

Name Description
Language | Identifier
True The digitizer is currently in the Idle state.
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_TRUE
False The digitizer is not currently in the Idle state.
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_FALSE
Unknown The driver cannot query the instrument to determine if the digitizer is in the Idle stg
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_UNKNOWN

Return Values (C)
ThelVI-3.2: InherentCapabilities Specificatiodefines general status codes that this function can return.
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4.3.15 Is Measuring (IVI-C Only)

Description
This function is used tdetermine if the digitizer is currently in the Measuring state.

.NET Method Prototype
N/A

(Use the Acquistion.Status.IsMeasuring property)

COM Method Prototype
N/A

(Use the Acquistion.Status.IsMeasuring property)

C Prototype

ViStatus IviDigitizer_Is Measuring  (ViSession Vi,
Vilnt32* Status);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Outputs Description Base Type
Status Returns whether the digitizer is currently in the Measuri Vilnt32
state If the driver cannot query the instrument to determ
its state, the driver returns the valueknown.

Defined Values for the Status parameter

Name Description

Language | Identifier
True The digitizer is currently in the Measuring state.

C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_TRUE
False The digitizer is not currently in thdeasuring state.

C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_FALSE
Unknown The driver cannot query the instrument to determine if the digitizer is in the Meag

state.
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_UNKNOW,|

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.
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4.3.16 Is Waiting For Arm (IVI-C Only)

Description
This function is used tdetermne if the digitizer is currently in the Waiting For Arm state.

.NET Method Prototype
N/A

(Use the Acquistion. Status.IsWaitingForArm property)

COM Method Prototype
N/A

(Usethe Acquistion.Status.IsWaitingForArm property)

C Prototype

ViStatus  IviDigitizer_IsWaitingForArm (ViSession Vi,
Vilnt32* Status);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Outputs Description Base Type
Status Returns whether the digitizer ésirrently in the Waiting Fg Vilnt32
Arm state If the driver cannot query the instrument to
determine its state, the driver returns the value Unknow

Defined Values for the Status parameter

Name Description

Language | Identifier
True Thedigitizer is currently in the Waiting For Arm state.

C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_TRUE
False The digitizer is not currently in the Waiting For Arm state.

C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_FALSE
Unknown The driver cannot query the instrument to determine if the digitizer is in the Wai

For Arm state.
C IVIDIGITIZER_VAL_ACQUISITION_STATUS RESULT_UNKNOWN

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.
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4.3.17 Is Waiting For Trigger (IVI-C Only)

Description
This function is used tdetermine if the digitizer is currently in the Waiting For Trigger state.

.NET Method Prototype
N/A

(Use the Acquistion.Status.IsWaitingForTrigger property)

COM Method Prototype
N/A

(Usethe Acquistion.Status.IsWaitingForTrigger property)

C Prototype

ViStatus IviDigitizer_IsWaitingForTrigger (ViSession Vi,
Vilnt32* Status);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Outputs Description Base Type
Status Returns whether the digitizer is currently in the Vilnt32
WaitingForTrigger statdf the driver cannot query the
instrument to determine its state, the driver returns the
Unknown.

Defined Values for the Status parameter

Name Description

Language | Identifier

True The digitizer is currently in the Waiting For Trigger state.
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_TRUE
False The digitizer is not currently in the Waiting For Trigger state.
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_FALSE
Unknown | The driver cannot query the instrument to determine if the digitizer is in the Waiting
Trigger state.
C IVIDIGITIZER_VAL_ACQUISITION_STATUS_RESULT_UNKNOWN

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.
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4.3.18 Query Min Waveform Memory (IVI-C and IVI-COM Only)

Description

In IVI-C, thewaveformbuffer memory must be allocated in advabgehe userThis function is used to
determine the minimum amount of memory that is needed to fetch or read data from the digitizer with
maximum performancd he returned value includes the memory ndddehandle DMA alignment issues
and any internal memory that is used by the digitizer hardware or the. difiMeparameters to this
function are similar to the parameters used in Read and Fetch funttsams should call this function
before allocatinglata buffer memory, and then call a Read or Fetch function with the same parameter
values.

Note that this function will return a value that can be used to allocate the optsizadymemory buffer

for Read and Fetch calls with the same passed paranéthesRead and Fetch calls specify fewer data
points, the data buffer will still be large enough and no performance penalty will be realized (aside from
wasted memory spacdj the Read and Fetch calls specify more data points they will simply fill the
allocated memory buffer as fully as possil8ebsequent Fetch calls can then be made to retrieve the
remaining data.

In IVI-COM, the Read and Fetch calls will allocate the pregpeount of memory automaticalljnstead of
passing an array into the function calls, simply pass a pointer to a SBEEARRAY. The driver will

then allocatesufficient memory automatically. It is also allowed to pass a pointer to-&lldh (user
allocated, or driver allocated from egpious call) SAFEARRAY, in which case the driver shall not
reallocate memory. In this case, the user should call the QueryMinWaveform method to determine the
necessary SAFEARRAY size. For best performance, i.e. to avoid allocating the waveform buffey memo
for every Read or Fetch call, the user should let the driver allocate the SAFEARRAY buffer memory by
passinga pointer to a NULLSAFEARRAY on the first call, ensuring sufficient memory is allocated. Then
the same SAFEARRAY should be reused for subseqais, until acquisition parameters changes require
a larger buffer size.

.NET Method Prototype
N/A

(Use theappropriate Acquisition.CreateWaveformXX or Acquisition.CreateWaveformCollectionXX
method))COM Method Prototype

HRESULT Acquisition. QueryMinWaveformMemory ( [in] long DataWidth,

[in] __int64 NumRecords,

[in] __int64 OffsetWithinRecord,

[in] __int64 NumPantsPerRecord,

[out , retval ]__int64 * NumSamples);

C Prototype

ViStatus IviDigitizer_ QueryMin Waveform Memory (ViSession Vi,
Vilnt32  DataWidth
Vilnt 64 NumRecords,
Vilnt64 OffsetWithinRecord,
Vilnt64 NumPointsPerRecord,
Vilnt64* NumSampks);

Parameters

Inputs Description Base Type

Vi Instrument handle. ViSession
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DataWidth Specifies the size of the sampled data that will be retrig Vilnt32
The value of this parameter must be 8, 16, 32 or 64,
corresponding to the intended Read/Fétoiction.

NumRecords Specifies the number of records that will be read. Viint64

OffsetWithinRecord Specifies the start index within the record from which th Vilnt64
data should be retrieved.

NumPointsPerRecord Specifies the number of data paitib return. Viint64

Outputs Description Base Type

NumSamples Returnsthe minimumbuffer sizein samplesieeded for a | Vilnt 64
subsequent Read or Fetch caith the same readout
parameters.

Return Values (C/COM)
ThelVI-3.2: InherentCapabilities Specificatiodefines general status codes that this function can return.
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4.3.19 Read Waveform Int16

Description
This function initiates an acquisition on the channels that theisedconfigures with the Configure
Channel function. If the channel not enabled for the acquisition, this function returns Channel Not
Enabled error. It then waits for the acquisition to complete, and returns the waveform for the channel the
enduser specifies. If thdigitizer did not complete the acquisition within ttime period the user specified
with theMaxTimeMilliseconds parameter, the function returns the Max Time Exceeded error.

You call the Fetch Waveform function to obtain the waveforms for each of the remaining enabled channels
without initiating another aagsition. After this function executesach element in th&/aveformArray
parameter is an unscal ed v ato-digtal convererdADCly fr om t he di

The behavior is different for IVC/IVI-COM and IVI.NET as follows:

IVI-C/IVI-COM: After this function executes, each element inttageformArray parameter is
an unscaled value di r etodiditafcorvertertAD€he di gi ti zer és

IVILNET: For .NET the return value of IWaveform<Int16> is a waveform object. Refer to Section
4, Common Properties and Methods of Waveform and Spectrum InteréaxckeSection 5,
IWaveform<T> Interfaceof IVI-3.18: IVI.NET Utility Classes and Interfaces Specification

the definition of the IWaveform object and information regarding its Uis@aticular, refer to

Section 4.2How to use Waveform and Spectrum TypeB/I-3.18: IVI.NET Ultility Classes and
Interfaces Specificatigrior more information about how to implement these methods.

For IVI.NET, the waveform memory mayeallocated before calling this method, or during the
call to this methodTo allocate memory before calling this method, create a waveform object
using the Create Waveform method and set the waveform parameter to that waVefallocate
memory during the call to this methamhe of the following approaches may be used:

1 Setthe waveform parameter fi®aveform<int16>)null . Note that this is critically
different than setting waveformsmall , which generates a build err@astingnull  to
IWaveform<Intl6>  provides the strong typing necessary to select the correct IVI.NET
overload of the Fetch Waveform methdthe method willallocate a new waveform with an
appropriate extent for the current configuration of the drivke new waveform is returned
to the client The driver may allocate more memory than necessary for the data array if the
larger size has the potential to prdeisome present or future efficiency benefit, that is, the
Capacity may exceed th&alidPointCount.

1 Setthe waveform parameteraa instance of the waveform object with zero sized ddtis.
permits the client to choose the concrete class that implethentgaveform but defer to the
driver for the size and creation of the data arfdys may result in subptimal performance
if the waveform/spectrum was not of the class that the driver préfére data array is not of
a supported size or type, thever shall throw the Invalid Waveform Data Type or Invalid
Spectrum Data Type exceptiorhe driver is permitted to allocate new memory or use
memory from an existing source for the data array.

If the Num Records attribute set for the acquisition is gagéto 1, then the Read function shall return an
error. You must use the Initiate Acquisition function and the Fetch #Realtiord Waveform functions in
this case.

.NET Method Prototype

IWaveform<Int16> Channels[].Measurement.ReadWaveform (
PrecisionTimeSpan maxTime,
IWaveform<Int16> waveform);
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COM Method Prototype

HRESULT Channels.ltem().Measurement.ReadWaveformint16 (

C Prototype

ViStatus IviDigitizer_ReadWaveformint16 (ViSes

[in] long MaxT imeMilliseconds,

[in, out] SAFEARRAY (short)* WaveformArray,

[in, out] __int64 * ActualPoints,
[in, out] __int64 * FirstValidPoint,
[in, out] double* InitialXOffset,

[in, out] double* InitialXTimeSeconds,
[in, out] double* InitialXTimeFraction
[in, out] double* XIncrement

[in, out] double* ScaleFactor,

[in, out] double* ScaleOffset );

sion Vi,
ViConstString ChannelName,
Vilnt32 MaxTimeMilliseconds,
Vilnt64 WaveformArraySize,
Vilnt16 WaveformArray[],
Vilnt 64* ActualPoints,
Vilnt  64* FirstValidPoint,
ViReal64* InitialXOffset,
ViReal64* InitialXTimeSeconds,
ViReal64* InitialXTimeFraction,
ViReal64* XIncrement,
ViReal64* ScaleFactor,
ViReal64* ScaleOffset);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
ChannelName Name of the channel from which to retrieve the ¢ ViConstString

MaxTimeMilliseconds
(CICOM)

Specifies the maximum time the ender allows fo| Vilnt32

this method to complete in milliseconds. The val
of Immediate and Infinite, as defined in IviDigitiz
Function Parameter Value Definitiorase also
allowed.

maxTime (.NET)

Specifies the maximum time the ender allows fo| vi.Driver.

this method to complete. The valuedromediate
andlInfinite, as defined in IviDigitizer Function
Parameter Value Definitions, are also allowed.

Precision

TimeSpan

WaveformArraySize

(©)

Specifes the allocated size of the WaveformArrg Vilnt64

buffer, in number of data points. If this value is
smaller than the total number of points to be
retrieved, the driver will fill the waveform buffer @
fully as possible and return the actual number of
points retieved in the ActualPoints parameter. In
IVI-COM, the driver will allocate the memory
buffer, unless a neampty SAFEARRAY is passe
as input. In the latter case, the driver shall not
reallocate a memory buffer.

IVI Foundation
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waveform (.NET)

The waveform object into which the measureme
data is storedl'he waveform memory maye
allocated before calling this method, or during th
call to this methodTo allocate memory before
calling this method, create a waveform object ug
the Create Waverm method and set the wavefoi
parameter to that waveform objeto allocate
memory during the call to this method, set the
waveform parameter to

(Iwaveform< Int16 >)null . Note that this is
critically different than setting waveform tall
which generates a build errdrhe method will also
allocate memory during the call if the waveform
parameter is set to a waveform object with zero
sized data.

IviDriver.

IWaveform<Intl6 >

Outputs

Description

Base Type

WaveformArray (C/COM)

Buffer into which the acquired waveform is store
For IVI-C, this buffer is always user allocatér
IVI-COM, this buffer may either be user allocate
driver allocatedTo have the driveallocate the
buffer, the user passes in a valid pointer to a NU
SAFEARRAY. Note that this is critically different
than passing in a NULL pointer, which generate
error. When IVI-COM users pass in a pointer to &
nonNULL SAFEARRAY, the driver fills theuser
allocated array in the same fashion as with-@/I
Units for the individual array elements are unscg
ADC values.

Vilnt16[]

ActualPoints (C/ICOM)

Indicates how many data points were actually
retrieved from the instrument.

Vilnt64

FirstValidPoint (c/icom

Indicates the index of the first valid data point in
output Data array. This value will often be zero.
However, some digitizer hardware designs trans
data most efficiently when the data is aligned wi
specific memory address boundariesthose case
the hardware may return a few invalid data poin
the beginning of a record. This eliminates the neg
shift the data during the transfer, ensuring maxi
data transfer rates.

Vilnt64

InitialXOffset (C/COoMm)

The time in relation to th&rigger Event of the firs
point in the waveform in seconds. Negative valu
mean that the first point in the waveform array w
acquired before the trigger event.

ViReal64

InitialXTimeSeconds
(C/ICOM)

Specifies the seconds portion of the absolute tin
which the first data point was acquirdtbte that th
actual time is the sum of InitialXTimeSeconds a
InitialXTimeFraction The time is specified as the
sum of two values because a single doydvkisior
floating-point number does not have sufficieahge

and resolution to specify the time.

ViReal64
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Initial XTimeFraction Specifies the fractional portion of the absolute tif ViReal64
(C/COMm) which the first data point was acquirdtbte that th
actual time is the sum of InitialXTimeSeconds a
InitialXTimeFraction The time is specified as the
sum of two values because a single doydvzisior
floating-point number does not have sufficient ra|
and resolution to specify the time.
Xlncrement ~ (C/COM) The time between points in the acquired wavefo| ViReal64
seconds.
ScaleFactor ~ (C/COM) Scaling factor for the waveform data. ViReal64
ScaleOffset  (C/COM) Scaling offset for the waveform data. ViReal64
Return Value (.NET) A waveform object containing the measurement| Ivi.Driver.
data. IWaveform<Int16>

Defined Values for the MaxTimeMilliseconds Parameter (C/COM)

Name Description
Language | Identifier
Immediate The function returns immediatellf.no valid data is available, the function returns g
error.
C IVIDIGITIZER_VAL_TIMEOUT_IMMEDIATE
COM IviDigitizerTimeOutlmmediate
Infinite The function waits indefinitely for the acquisition to complete before returning the
C IVIDIGITIZER_VAL_TIMEOUT_INFINITE
COM IviDigitizerTimeOutInfinite

Defined Values for the maxTime Parameter (.NET)

Name Description

Language | ldentifier

Immediate The function returns immediately. If no valid measurement value exists, the
function returns an error.
| .NET | Precision TimeSpan.Zero
Infinite The function waitsndefinitely for the measurement to complete.
| .NET | Precision TimeSpan. MaxValue

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.
This function can also return tseadditional classlefinedstatus code
9 Channel Not Enabled
1 Incompatible Fetch
T Max Time Exceeded

IVI Foundation 111 IVI-4.15: IviDigitizer Class Specification



.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiadefines general exceptions that may be thrown, and
warning events that may be raised, by thethod

Note that the .NET MaxTimeExceededException is defindWli¥8.2: Inherent Capabilities Specification

This method can also throw thesdditional clas-defined exceptions:
1 Channel Not Enabled
1 Incompatible Fetch
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4.3.20 Read Waveform Int32

Description

This function operates identically to the Read Waveform Int16, with the only difference being the data type
of the returned waveform arraliglease see thaefinition of that function for details.

.NET Method Prototype

IWaveform<Int32> Channels[].Measurement.ReadWaveform (
PrecisionTimeSpan maxTime,
IWaveform<Int32> wave form);

COM Method Prototype

HRESULT Channels.ltem().Measurement.ReadWaveformint 32 (
[in] long MaxTimeMilliseconds,
[in, out] SAFEARRAY/( long )* WaveformArray,
[in, out] __int64* ActualPoints,
[in, out] __int64* FirstValidPoint,
[in, out] double* InitialXOffset,
[in, out] double* InitialXTimeSeconds,
[in, out] double* InitialXTimeFraction,
[in, out] double* XIincrement,
[in, out] double* ScaleFactor,
[in, out] double* ScaleOffset);

C Prototype

ViStatus IviDigitizer_ReadWaveformint 32 (ViSession Vi,
ViConstString ChannelName,
Vilnt32 MaxTimeMilliseconds,
Vilnt64 WaveformArraySize,
Vilnt 32 WaveformArray(],
Vilnt64* ActualPoints,
Vilnt64* FirstValidPoint,
ViReal64* InitialXOffset,
ViReal64* InitialXTimeSeconds,
ViReal64* InitialXTimeFraction,
ViReal64* XIncrement,
ViReal64* ScaleFactor,
ViReal64* ScaleOffset);

Parameters
Inputs Description Base Type
Vi (C) Instrument handle. ViSession
ChannelName (C) Name of the channel from which tetrieve the dat| ViConstString
MaxTimeMilliseconds Specifies the maximum time the ender allows fo| Vilnt32
(C/com) this method to complete in milliseconds. The val
of Immediate and Infinite, as defined in IviDigitiz
Function Parameter Value Definitiorege also
allowed.
maxTime (.NET) Specifies the maximum time the eoder allows fo| Ivi.Driver.
this method to complete. The valuedmimediate | Precision  TimeSpan
andlInfinite, as defined in IviDigitizer Function
Parameter Value Definitions, are also allowed.
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WaveformArraySize ©

Specifies the allocated size of the WaveformArr
buffer, in number of data points. If this value is
smaller than the total number of points to be
retrieved, the driver will fill the waveform buffer @
fully as possible and return the actual number o
points retrieved in the ActualPoints parameter. |
IVI-COM, the driver will allocate the memory
buffer, unless a neeampty SAFEARRAY is passe
as input. In the latter case, the driver shall not
reallocate anemory buffer.

Vilnt64

waveform (.NET)

The waveform object into which the measureme
data is storedl'he waveform memory maye
allocated before calling this method, or during th
call to this methodTo allocate memory before
calling this methodgreate a waveform object usir
the Create Waveform method and set the wavef
parameter to that waveform objeto allocate
memory during the call to this method, set the
waveform parameter to

(Iwaveform< Int32 >)null . Note that this is
critically different than setting waveform tall ,
which generates a build errdhe method will also
allocate memory during the call if the waveform
parameter is set to a waveform object with zero
sized data.

IviDriver.
IWaveform<Int32>

Outputs

Description

Base Type

WaveformArray  (C/COM)

Buffer into which the acquired waveform is store
For IVI-C, this buffer is always user allocatér
IVI-COM, this buffer may either be user allocate
driver allocatedTo have the driver allocate the
buffer, the usepasses in a valid pointer to a NUL
SAFEARRAY. Note that this is critically different
than passing in a NULL pointer, which generate
error. When IVI-COM users pass in a pointer to &
nonNULL SAFEARRAY, the driver fills the user
allocated array in theasne fashion as with IVC.

Units for the individual array elements are unscg
ADC values.

Vilnt32]]

ActualPoints (C/ICOM)

Indicates how many data points were actually
retrieved from the instrument.

Vilnt64

FirstvalidPoint (C/Icom

Indicates the index dhe first valid data point in th
output Data arrayT his value will often be zero
However, some digitizer hardware designs trang
data most efficiently when the data is aligned wi
specific memory address boundariksthose case
the hardware mayeturn a few invalid data points
the beginning of a recor@his eliminates the neeq
shift the data during the transfer, ensuring maxi

data transfer rates.

Vilnt64
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InitialXOffset (C/COM) | The time in relation to the Trigger Event of the fi| ViReal64
point in the waveform in seconds. Negative valu
mean that the first point in the waveform array w
acquired before the trigger event.

InitialXTimeSeconds Specifies the seconds portion of the absolute tin| ViReal64
(C/COMm) which the first data poinvas acquiredNote that th
actual time is the sum of InitialXTimeSeconds a
InitialXTimeFraction The time is specified as the
sum of two values because a single doydvkisior
floating-point number does not have sufficient ra|
and resolution to spéy the time.

Initial XTimeFraction Specifies the fractional portion of the absolute tif ViReal64
(C/COM) which the first data point was acquirédbte that th
actual time is the sum of InitialIXTimeSeconds a
InitialXTimeFraction The time is speciéd as the

sum of two values because a single doytséisior
floating-point number does not have sufficient ra
and resolution to specify the time.

Xincrement  (C/COM) The time between points in the acquired wavefo| ViReal64
seconds.
ScaleFactor  (C/COM) Scaling factor for the waveform data. ViReal64
ScaleOffset ~ (C/COM) Scaling offset for the waveform data. ViReal64
Return Value (.NET) A waveform object containing the measurement| Ivi.Driver.
data. IWaveform<Int32>
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Defined Values for the MaxTimeMilliseconds Parameter (C/COM)

Name Description
Language | Identifier
Immediate The function returns immediatellf.no valid data is available, the function returns g
error.
C IVIDIGITIZER_VAL_TIMEOUT_IMMEDIATE
COM IviDigitizerTimeOutlmmediate
Infinite The function waits indefinitely for the acquisition to complete before returning the
C IVIDIGITIZER_VAL_TIMEOUT_INFINITE
COM IviDigitizerTimeOutlnfinite

Defined Values for the maxTime Parameter (.NET)

Name Description

Language | Identifier

Immediate The function returns immediately. If no valid measurement value exists, the
function returns an error.
| .NET | Precision TimeSpan.Zero
Infinite The function waitsndefinitely for the measurement to complete.
| .NET | Precision TimeSpan. MaxValue

Return Values (C/COM)

ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that this function can return.
This function can also return this additional clds§inedstatus code:

9 Channel Not Enabled

1 Incompatible Fetch

T Max Time Exceeded

.NET Exceptions

ThelVI-3.2:Inherent CapabilitieSpecificationdefines general exceptions that may be thrown, and
warning events that may be raised, by thethod

Note that the .NET MaxTimeExceededException is defindWli¥8.2: Inherent Capabilities Specification

This method can also throw thesddtional classdefined exceptions:
1 Channel Not Enabled
1 Incompatible Fetch
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4.3.21 Read Waveform Int8

Description

This function operates identically to the Read Waveform Int16, with the only difference being the data type
of the returned waveform arraliyleasesee the definition of that function for details.

.NET Method Prototype

IWaveform< SByte> Channels[].Measurement.ReadWaveform (
PrecisionTimeSpan maxTime,
IWaveform< SByte> waveform);

COM Method Prototype

HRESULT Channels.ltem().Measurement.ReadWaveformint 8 (
[in] long MaxTimeMilliseconds,
[in, out] SAFEARRAY/( BYTE* WaveformArray,
[in, out] __int64* ActualPoints,
[in, out] __int64* FirstValidPoint,
[in, out] double* InitialXOffset,
[in, out] double* InitialXTimeSecon ds,
[in, out] double* InitialXTimeFraction,
[in, out] double* XIincrement,
[in, out] double* ScaleFactor,
[in, out] d ouble* ScaleOffset);

C Prototype

ViStatus IviDigitizer_ReadWaveformint 8 (ViSession Vi,
ViConstString ChannelName,
Vilnt32 MaxTimeMilliseconds,
Vilnt64 WaveformArraySize,
Vilint 8 WaveformArray[],
Vilnt64* ActualPoints,
Vilnt64* FirstValidPoint,
ViReal64* InitialXOffset,
ViReal64* InitialXTimeSeconds,
ViReal64* InitialXTimeFraction,
ViReal64* XIncrement,
ViReal64* ScaleFactor,
ViReal64* ScaleOffset);

Parameters
Inputs Description Base Type
Vi (C) Instrument handle. ViSession
ChannelName (C) Name of the channel from which tetrieve the dat| ViConstString
MaxTimeMilliseconds Specifies the maximum time the ender allows fo| Vilnt32
(C/com) this method to complete in milliseconds. The val
of Immediate and Infinite, as defined in IviDigitiz
Function Parameter Value Definitiorege also
allowed.
maxTime (.NET) Specifies the maximum time the eoder allows fo| Ivi.Driver.
this method to complete. The valuedmimediate | Precision  TimeSpan
andlInfinite, as defined in IviDigitizer Function
Parameter Value Definitions, are also allowed.
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WaveformArraySize ©

Specifies the allocated size of the WaveformArr
buffer, in number of data points. If this value is
smaller than the total number of points to be
retrieved, the driver will fill the waveforrouffer as
fully as possible and return the actual number of
points retrieved in the ActualPoints parameter. |
IVI-COM, the driver will allocate the memory
buffer, unless a neeampty SAFEARRAY is passe
as input. In the latter case, the driver shall not
reallocate a memory buffer.

Vilnt64

waveform (.NET)

The waveform object into which the measureme
data is storedl'he waveform memory maye
allocated before calling this method, or during th
call to this methodTo allocate memory before
calling thismethod, create a waveform object us
the Create Waveform method and set the wavef
parameter to that waveform objeto allocate
memory during the call to this method, set the
waveform parameter to

(Iwaveform< SByte >)null . Note that this is
critically different than setting waveform tall ,
which generates a build errdhe method will also
allocate memory during the call if the waveform
parameter is set to a waveform object with zero
sized data.

IviDriver.
IWaveform< SByte>

Outputs

Description

BaseType

WaveformArray  (C/COM)

Buffer into which the acquired waveform is store
For IVI-C, this buffer is always user allocatér
IVI-COM, this buffer may either be user allocate
driver allocatedTo have the driver allocate the
buffer, the usepasses in a valid pointer to a NUL
SAFEARRAY. Note that this is critically different
than passing in a NULL pointer, which generate
error. When IVI-COM users pass in a pointer to &
nonNULL SAFEARRAY, the driver fills the user
allocated array in theasne fashion as with IVC.
Units for the individual array elements are unscg
ADC values.

Vilnt8[]

ActualPoints (C/ICOM)

Indicates how many data points were actually
retrieved from the instrument.

Vilnt64

FirstvalidPoint (C/Icom

Indicates the index ofe first valid data point in th
output Data arrayT his value will often be zero

However, some digitizer hardware designs trang
data most efficiently when the data is aligned wi
specific memory address boundariksthose case
the hardware may tern a few invalid data points
the beginning of a recor@his eliminates the neeq
shift the data during the transfer, ensuring maxi

data transfer rates.

Vilnt64
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InitialXOffset (C/COM) | The time in relation to the Trigger Event of the fi| ViReal64
point in the waveform in seconds. Negative valu
mean that the first point in the waveform array w
acquired before the trigger event.

InitialXTimeSeconds Specifies the seconds portion of the absolute tin| ViReal64
(C/COMm) which the first data poinvas acquiredNote that th
actual time is the sum of InitialXTimeSeconds a
InitialXTimeFraction The time is specified as the
sum of two values because a single doydvkisior
floating-point number does not have sufficient ra|
and resolution to spéy the time.

Initial XTimeFraction Specifies the fractional portion of the absolute tif ViReal64
(C/COM) which the first data point was acquirédbte that th
actual time is the sum of InitialIXTimeSeconds a
InitialXTimeFraction The time isspecified as the

sum of two values because a single doytséisior
floating-point number does not have sufficient ra
and resolution to specify the time.

Xincrement  (C/COM) The time between points in the acquired wavefo| ViReal64
seconds.
ScaleFactor  (C/COM) Scaling factor for the waveform data. ViReal64
ScaleOffset ~ (C/COM) Scaling offset for the waveform data. ViReal64
Return Value (.NET) A waveform object containing the measurement| Ivi.Driver.
data. IWaveform< SByte>

Defined Values for the MaxTimeMilliseconds Parameter (C/COM)

Name Description
Language | ldentifier
Immediate The function returns immediatellf.no valid data is available, the function returns g
error.
C IVIDIGITIZER_VAL_TIMEOUT_IMMEDIATE
COM IviDigitizerTimeOutimmediate
Infinite The function waits indefinitely for the acquisition to complete before returning the
C IVIDIGITIZER_VAL_TIMEOUT_INFINITE
COM IviDigitizerTimeOutInfinite

Defined Values for the maxTime Parameter (.NET)

Name Description

Language | ldentifier

Immediate The function returns immediately. If no valid measurement value exists, the
function returns an error.
.NET Precision TimeSpan.Zero
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Infinite The function waitsndefinitely for the measurement to complete.
I .NET Precision TimeSpan. MaxValue

Return Values (C/COM)

ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.
This function can also return this additional clds§inedstatus code:

1 Channel Not Enabled

1 Incompatible Fetch

1 Max Time Exceeded

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiadefines general exceptions that may be thrown, and
warning events that may be raised, by thethod

Note that the .NET MaxTimeExceededException is defindWli¥8.2: Inherent Capabilities Specification

This method can also throw thesaditional classlefined exceptions:
9 Channel Not Enabled
1 Incompatible Fetch
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4.3.22 Read Waveform Real64

Description

This function operates identically to the Read Waveform Int16, with the only difference being the data type
of the returned waveform arraliflease see the definition of that function for detalste that for this

function, after completioeach element in th&/aveformArray parameter is the actual sampled voltage in
Volts.

.NET Method Prototype

IWaveform<Double> Channels[].Measurement.ReadWav eform (
PrecisionTimeSpan maxTime,
IWaveform<Double> waveform);

COM Method Prototype

HRESULT Channels. Item().Measurement.ReadWaveformReal64 (
[in] long MaxTimeMilliseconds,
[in, out] SAFEARRAY/( double )* WaveformArray,
[in, out] __int64* ActualPoints,
[in, out] __int64* FirstValidPoi nt,
[in, out] double* InitialXOffset,
[in, out] double* InitialXTimeSeconds,
[in, out] double* InitialXTimeFraction,
[in, out] double* Xincrement);

C Prototype

ViStatus IviDigitizer_ReadWaveform Real64 (ViSession Vi,
ViConstString ChannelName,
Vilnt32 MaxTimeMilliseconds,
Vilnt64 WaveformArraySize,
Vi Real64 WaveformArray(],
Vilnt64* ActualPoints,
Vilnt64* FirstValidPoint,
ViReal64* InitialXOffset,
ViReal64* InitialXTimeSeconds,
ViReal64* InitialXTimeFraction,
ViReal64* X Increment);

Parameters
Inputs Description Base Type
Vi (C) Instrument handle. ViSession
ChannelName (C) Name of the channel from which to retrieve the ( ViConstString
MaxTimeMilliseconds Specifies the maximum time the ender allows fo| Vilnt32
(C/COMm) this method to complete in milliseconds. The vall
of Immediate and Infinite, as defined in IviDigitiz
Function Parameter Value Definitiorase also
allowed.
maxTime (.NET) Specifies the maximum time the ender allows fo[ Precision  TimeSpan
this method to complete. The valuedromediate
andlInfinite, as defined in IviDigitizer Function
Parameter Value Definitions, are also allowed.
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WaveformArraySize ©

Specifies the aficated size of the WaveformArray
buffer, in number of data points. If this value is
smaller than the total number of points to be
retrieved, the driver will fill the waveform buffer @
fully as possible and return the actual number of
points retrieved infte ActualPoints parameter. In
IVI-COM, the driver will allocate the memory
buffer, unless a neeampty SAFEARRAY is passe
as input. In the latter case, the driver shall not
reallocate a memory buffer.

Vilnt64

waveform (.NET)

The waveform object into whidifie measurement
data is storedl'he waveform memory maye
allocated before calling this method, or during th
call to this methodTo allocate memory before
calling this method, create a waveform object ug
the Create Waveform method and setwlaereform
parameter to that waveform objeto allocate
memory during the call to this method, set the
waveform parameter to

(Iwaveform< Double >)null . Note that this is
critically different than setting waveform tall ,
which generates a build errdhe method will also
allocate memory during the call if the waveform
parameter is set to a waveform object with zero
sized data.

IviDriver.
IWaveform<Double>

Outputs

Description

Base Type

WaveformArray  (C/COM)

Buffer into which the acquired waveformstored
For IVI-C, this buffer is always user allocatér
IVI-COM, this buffer may either be user allocate
driver allocatedTo have the driver allocate the
buffer, the user passes in a valid pointer to a NU
SAFEARRAY. Note that this is criticallgifferent
than passing in a NULL pointer, which generate
error. When IVI-COM users pass in a pointer to &
nonNULL SAFEARRAY, the driver fills the user
allocated array in the same fashion as with@©/I
Units for the individual array elements are waled
ADC values.

ViReal64[]

ActualPoints (C/ICOM)

Indicates how many data points were actually
retrieved from the instrument.

Vilnt64

FirstvalidPoint (C/Icom

Indicates the index of the first valid data point in
output Data arrayT his value will ofterbe zero
However, some digitizer hardware designs trang
data most efficiently when the data is aligned wi
specific memory address boundariksthose case
the hardware may return a few invalid data poin
the beginning of a recor@his elimindes the need
shift the data during the transfer, ensuring maxi
data transfer rates.

Vilnt64

IVI-4.15: IviDigitizer Class Specification 122

IVI Foundation




InitialXOffset

(C/COM) | The time in relation to the Trigger Event of the fi| ViReal64
point in the waveform in seconds. Negative valu
mean that the first point ithe waveform array was
acquired before the trigger event.

(CICOM)

InitialXTimeSeconds Specifies the seconds portion of the absolute tin| ViReal64

which the first data point was acquiréébte that th
actual time is the sum diitialXTimeSeconds and
InitialXTimeFraction The time is specified as the
sum of two values because a single doydvkisior
floating-point number does not have sufficient ra|
and resolution to specify the time.

(CICOM)

Initial XTimeFraction Specifies the fractional portion of the absolute ti| ViReal64

which the first data point was acquirédbte that th
actual time is the sum of InitialIXTimeSeconds a
InitialXTimeFraction The time is specified as the
sum of two values because a single doytséision
floating-point number does not have sufficient ra
and resolution to specify the time.

Xincrement  (C/COM) The time between points in the acquired wavefo| ViReal64
seconds.
Return Value (.NET) A waveform object containing the measoment Ivi.Driver.
data. IWaveform<Double>

Defined Values for the MaxTimeMilliseconds Parameter (C/COM)

Name Description
Language | Identifier
Immediate The function returns immediatellf.no valid data is available, the function returns g
error.
C IVIDIGITIZER_VAL_TIMEOUT_IMMEDIATE
COM IviDigitizerTimeOutimmediate
Infinite The function waits indefinitely for the acquisition to complete before returning the
C IVIDIGITIZER_VAL_TIMEOUT_INFINITE
COM IviDigitizerTimeOutInfinite

Defined Values for the maxTime Parameter (.NET)

Name Description
Language | Identifier
Immediate The function returns immediately. If no valid measurement value exists, the
function returns an error.
| .NET | Precision TimeSpan.Zero
Infinite The function waitsndefinitely for the measurement to complete.
| .NET | Precision TimeSpan. MaxValue
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Return Values (C/COM)

ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.
This function can also return this additional clds§inedstatus code:

1 Chanel Not Enabled

1 Incompatible Fetch

1 Max Time Exceeded

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiadefines general exceptions that may be thrown, and
warning events that may be raised, by thithod

Note that the .NET MaxTimeExceededException is defindWli¥8.2: Inherent Capabilities Specification

This method can also throw thesaditional clasglefined exceptions:
9 Channel Not Enabled
1 Incompatible Fetch
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4.3.23 Wait For Acquisition Complete

Description

Waits until the coriured acquisition is completd.no acquisition is currently running, thignction
returns immediatelylf the acquisition does not completdthin the time period the user specified with the
MaxTimeMilliseconds parameter, the function returns the Max Time Exceeded error.

.NET Method Prototype
void Acquisition.W

COM Method Prototype

HRESULT Acquisition.WaitForAcquisitionComplete ([in]

C Prototype

aitForAcquisition Complete ( PrecisionTimeSpan maxTime );

ViStatus IviDigitizer_WaitForAcquisitionComplete (ViSession Vi,

long MaxTimeMilliseconds);

Vilnt32  MaxTimeMilliseconds);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
MaxTimeMilliseconds Specifies the maximum time the ender allows fo| Vilnt32
(C/COMm) this functon to complete. The units amaillisecond
The valueof Immediate andnfinite, as defined in
IviDigitizer Function Parameter Value Definitiong
are also allowed
maxTime (.NET) Ivi.Driver.

Specifies the maximum time the ender allows fo
this method to complete. The valuedrokdiateand
Infinite, as defined in IviDigitizer Function

Parameter Value Definitions, are also allowed.

PrecisionTimeSpan

Defined Values for the MaxTimeMilliseconds Parameter (C/COM)

Name Description
Language | Identifier
Immediate The function returns immediately. If no valid data is available, the function return
error.
C IVIDIGITIZER_VAL_TIMEOUT_IMMEDIATE
COM IviDigitizerTimeOutimmediate
Infinite The function waits indefinitely for the acquisition to complete.
C IVIDIGITIZER_VAL_TIMEOUT_INFINITE
COM IviDigitizerTimeOutInfinite

Defined Values for the maxTime Parameter (.NET)
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Name Description

Language | Identifier

Immediate The function returns immediately. If no valid measurement value exists, the
function returns an error.
| .NET | Precision TimeSpan.Zero
Infinite The function waitsndefinitely for the measurement to complete.
| .NET | Precision TimeSpan. MaxValue

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.
This function can also return this additional clds§inedstatus code:
T Max Time Exceeded

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thithod

Note that the .NET MaxTimeExceededException is defindli¥8.2: Inherent Capabilities Specification
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4.4 IviDigitizerBase Behavior Model
The following behavior diagram illustrates the IviDigitizerBase group capability behavior.

Abort()

Initiate|] ——————————— » Sli:::!e

RecordCount =0

Waitfor

. : Waitfor
Trigger Event ——————————— p | Trigger
State Holdoff Mo
RecordCount++

¢ Yes

Wait Trigger Delay

v

Fill the
Acquisition Buffer

Figure 4-12 IviDigitizerBase Behavior Model

Typically the user configures tltkgitizer while it is in theldle state. You can configure thikgitizer by

calling the highlevel configure channel, configure acquisition type, configure acquisition record, configure
trigger, and configure edge trigger source functions as well as by directly calling the appropriate channel,
acquisition and trigger sedysten attributes.

To acquire waveforms, the lviDigitizer class presentsagill read waveform functions, as well as the
low-level functions initiate acquisition, acquisition status, fetch waveform, and abort.

The Read Waveform functions initiate a wavefaaoquisition and returns the acquired waveform after the
digitizer has returned to thielle state.

Thelnitiate Acquisition, Fetch Waveform, and Abdunctions give the user lowdevel control over the
measurement process. Initidequisitioninitiatesa waveform acquisition and moves the instrument into
the Wait-For-Trigger state. The type of trigger is configured with the Triggersyktem attributes or with
the configure edge trigger source function.

Multiple versions of the Read and Fetch functiamne provided to accommodate digitizers of various native
data sizes for each waveform samplaveforms can be retrieved as arrays-bit816-bit, and 32bit

integers as well as 3@t and 64bit floating-point numberskor the data sizes not nativedypported by the
digitizer, the driver shall automatically convert the datthe appropriate format. Even though this
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conversion may reduce performance, it shall be supported for interchangeiaifityfacturers shall

mention in their documentation tkenversion rules they use (e.g. whether the data bits aredrSBSB-

justified). The Scale Factor and Scale Offset output parametdtalsioallow conveting the integer

values into VoltsIf the data type is smaller (i.e. uses less bits) thanthe digt er 6 s nati ve type,
significant bits shall be kept.

If the trigger delay is negative, the first point in the waveform record occurs prior to the trigger event.
When the trigger event occurs, the waveform record contains the amountiofgeedata that
corresponds to the trigger delay. Tdigitizer leaves théVait-for-Trigger state and acquires the remaining
points in the waveform record.

If the trigger delay equals zero, the first point in the waveform record occurs at the time of the trigger
event. When the trigger event occurs, diggtizer leaves théVait-for-Trigger state and acquires all the
points in the waveform record.

If the acqusition start time is greater than zero, the first point in the waveform record occurs after the
trigger event. When the trigger event occurs,digitizer leaves théVait-for-Trigger state, waits a length
of time that is equal to the trigger delay, acduires all the points in the waveform record.

If the digitizer has acquired the requested number of records, it returnslidiglstate. However, if the
digitizer must acquire additional records to satisfy the Num Records requirement specified kgr thite us
then moves to thé/ait For-Samplestate. Thaligitizer then waits until the holdff time expires before
moving to theWait-For-Trigger.

Note that the holeff time is measured from the moment thigitizer exits theWait-for-Trigger state, not
from the moment when thaigitizer enters thaVait-for-Samplestate.

After the instrument meets its acquisition complete criteriongigiizer returns to thédle state. (This

criterion is typically 9598% of the acquisition record; there may be instrurspacific attributes that

allow you to configure the completion criterion.) You can use the Acquisition Status function to determine
if the acquisition is complete or is still in progress.

The Fetch Waveform functions are used to return a waveform finevéously initiated measurement.
The Read Waveform and Fetch Waveform functions return the following parameters:

1 awaveform array

1 the time of the first point in the waveform array in relationship to the trigger event

91 the index of the index of the first Néh point in the waveform record
1

the number of valid points in the waveform record
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51l vi DigitizerMulti RecordAcquisition Ext

5.1 lviDigitizerMultiRecordAcquisition Overview

The IviDigitizerMultiRecordAcquisition extension group supports digitizers with the ability to perform
multi-record acquisitionsand/or fetch of partial record$ the number of waveform records set for the
acquisition is greater than 1, the acquisititiall be initiated with the Initiate Acquisition function, and the
data shall be retrieved with the Fetch Miteécord Waveform functions once the acquisition is complete.

5.2 lviDigitizerMultiRecordAcquisition Waveform Collection (IVI.NET Only)

For IVI.NET, the IlviDigitizerMultiRecordAcquisition extension group defines the
IWaveformCollection<T> interface for returning mutécord waveforms from the Digitizer.

Note that the IVI Foundation does not provide an implementation of IWaveformCollectioRa€h

specifc IVI.NET IviDigitizer instrumentdriver implementreateWaveform Collection and the Fetch
Multi-Record Waveform methods based on an implementation of IWaveformCollection<T> that is suitable
to the driverIn addition to implementing IWaveforCollection<T>, such implementations will also need

to implement methods and properties that allow the driver to allocate memory in a manner that the driver
can use, and to manage the collectiddd, Remove, Clear, etc.)

IWaveformCollection<T> derivesdm IEnumerablefNaveform<r>> and IEnumerable.

The IWaveformCollection<T> interface defines the following properties:
1 ltem (IVL.LNET Only)
T ValidWaveformCount

This section describes the behavior and requirements of each property.
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5.2.1 Iltem

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 RO N/A None N/A

.NET Property Name
IWaveform<T> this [Int64 index]

COM Property Name
N/A

C Constant Name
N/A

Description

Returns the waveform at the specified index from the collecfiba index mustefer to a valid, measured
waveform, and the range of indexes accepted is 0 to ValidWaveformCaunt

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised thig property
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5.2.2 Valid Waveform Count

Data Type

Access

Applies To

Coercion

High Level Functions

ViReal64

RO

N/A

None

N/A

.NET Property Name
IWaveformCollection<T>.ValidWaveformCount

COM Property Name

N/A

C Constant Name

N/A

Description

The number of waveform objects in the collection which contaitti-record measuremedata from the
instrument.

.NET Exceptions

Barring errors that may be generated by the .NET runtiniseeptoperty shall always succeed
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5.3 lviDigitizerMultiRecordAcquisition Functions
The IviDigitizerMultiRecordAcquisition extension group defines the following functions:

Create Waveform Collection (IVI.NET Only)
FetchMulti-Record Waveform Int16
FetchMulti-Record Waveform Int32
FetchMulti-Record Waveform Int8
FetchMulti-Record Waveform Real64

=A =4 =4 =4 =

This section describes thehavior and requirements of edahction.
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5.3.1 Create Waveform Collection (IVI.NET Only)

Description

This function creates an array of waveform objects and shall allocate the necessary memoryreacnsfe

waveform in the array from the instrument to the host.

If numberOfWaveforms is zero, the driver shall allocate the number of Waveforms based on the current

driver configuration.

If sizePerWaveform is zero, the driver shall allocate the memory ébrwwaveform memory with a size
based on the current driver configuration.

No waveforms measurements are stored in the waveform collection immediately after returning from this

method, and the value of IWaveformCollection<T>.ValidWaveformCount shall be 0.

.NET Method Prototype

IWaveformCollection<Double > Acquisition.Create WaveformCollection Double (
Int 64 numberOfWaveforms,
Int 64 sizePerWaveform);

IWaveform Collection  <Int32>  Acquisition.Create Waveform CollectionInt32 (
Int 64 numberOfWaveforms,
Int 64 sizePerWaveform);

IWaveform Collection  <Int16> Acquisition.Create Waveform CollectionInt16 (
Int 64 numberOfWaveforms,
Int 64 sizePerWaveform);

IWaveform Collection  <SByte> Acquisition.Create Waveform Collection ~ SByte (
Int 64 numberOfWaveforms,
Int 64 sizePerWaveform);

COM Method Prototype
N/A

C Prototype

N/A
Parameters
Inputs Description Base Type
numberOfWaveforms | The number of waveforms in the array of | Int 64
waveforms.
sizePerWaveform The number of elements in easaveform. | Int 64
Outputs Description Base Type
(Returf)l value The newly allocatednulti-recordwaveform. | Ivi.Driver.IWaveform<T>[]
.NET

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thithod
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5.3.2 Fetch Multi-Record Waveform Int16

Description

This function returns the (multecord) waveform the digitizer acquired for the specified channel. The
waveform is from a previously initiated acquisition.

The acquired waveform records can be retrieved all together, or in chunks. You specify the first record and
the number of consecutive records to fetch. Note that the record numberlimgedy and resethen you

initiate a new acquisition, i.e. record 0 is fhist record of thdastacquisition. The return parameter
ActualRecords  indicates how many of the requested records have actually completed successfully. The
return parametersctualPoints , Firstval idPoint , InitialXOffset , InitialXTimeSeconds and
InitialXTimeFraction have a value for each record, and therefore are arrays ofisifRecords .

However, if the value oActualRecords is smaller than the requested number of records, these arrays

shall have only their firsctualRecords  elements valid. If a NULL pointer is passed in for any of these
parameters, the driver shall ignore it. Note that the val@r<i¥/alidPoint is relatve to the start of

the waveform array, such that:

Sample i of record R = WaveformArray[FirstValidPoint[R]+i]

You must use the Initiate Acquisition function to start a nmeltiord (Num Record > 1) acquisition on the
channels that the engser configuresvith the Configure Channel function. The digitizer acquires
waveforms on the concurrently enabled channels. If the channel is not enabled for the acquisition, this
function returns the Channel Not Enabled error.

You can use the Acquisition Status functtordetermine when the acquisition is complete. You must call
the FetchMultiRecordWaveformint16 function separately for each enabled channel to obtain the
waveforms Alternatively, you can use the Wait For Acquisition Complete function to block the calling
program until the acquisition is finished.

The behavior is different for IVMC/IVI-COM and IVI.NET as follows:

IVI-C/IVI-COM: After this function executes, each element inweveformArray parameter is
an unscaled val ue di rogto-diditaltcorvertertAD€he di gi ti zer 6s

IVI.NET: For .NET the return value of IWaveformCollection<Int16> is a waveform collection
object. Refer to Section Lommon Properties and Methods of Waveform and Spectrum
Interfaces and Section SWaveform<T> Interfaceof 1VI-3.18: IVI.NET Utility Classes and
Interfaces Specificatigrior the definition ofthe IWaveform object and information regarding its
use.

The waveform collection memory magallocated before calling this method, or during thé cal
to this methd. To allocate memory before calling this method, create a waveform collection
object using the Create Waveform Collection method and set the waveforms patartiete
waveform collectionTo allocate memory during the call to this method, set the wawsf

parameter t¢lWaveformCollection<Int16>)null . Note that this is critically different
than setting waveforms twll , which generates a build err@astingnull  to
IWaveformCollection<Int16> provides the strong typing necessary to select the correct

IVI.NET overload of the Fetch MukRecord Waveform method.

For .NET, if the waveforms parametemigll, the driver will create a waveform collection object
and will determine the number of wawerfns in the collection, and the size of each waveform,
based on the current settings of the instrument and the method parameters.

The IVLLNET return value maps to C and COM out parameters as follows:
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1 The C/COM WaveformArray parameter is an array of vateasned from the instrumetitat
includes values for all of the waveforms being returhedNET, these values are stored in the
individual waveforms in the waveform collection.

1 The C/COM ActualRecords parameter corresponds to the wavefdleation
ValidwaveformCount property.

1 The C/COM ActualPoints parameter is an array of sizes, one per waveform being rdturned
.NET, these values are represented by the ValidPointCount property of each individual waveform.

1 The C/COM FirstValidPoint pameter is an array of first valid point values, one per waveform
being returnedin .NET, these values are represented by the FirstValidPoint property of each
individual waveform.

1 The C/COM InitialXOffset parameter is an array of offsets between the ttigge and the time
of the first point in avaveform, one per waveform being returned.NET, these values are
calculated for each individual waveform by taking the difference between the waveform Start
Time property and TriggerTime property.

1 The C/COM hitialXTimeSeconds and InitialXTimeFraction parameters are both arrays that, when
corresponding values are combingigld the start time of a wavefrgranetime (seconds +
fractional secondg)er waveform being returnebh .NET, these values are represehby the
StartTimeproperty of each individual waveform.

1 The C/COM Xlncrement parameter is the time span separating each measured point, and is the
same for all of waveforms being returnéa .NET, this value is represented by the
IntervalPerPoint propey of each individual waveformn .NET, all of the waveforms in a
waveform collection shall have the same value for IntervalPerPoint.

1 The C/COM ScaleFactor parameter is the scale factor that must be applied (along with the scale
offset) to each measurgaint to yield the actual, real value for the poInt.NET, this value is
represented by the Scale property of each individual wavefarmET, all of the waveforms in a
waveform collection shall have the same value for Scale.

1 The C/COM ScaleOffset pameter is the scale offset that must be applied (along with the scale
factor) to each measured point to yield the actual, real value for the IpaiRET, this value is
represented by the Offset property of each individual wavefloroNET, all of the vaveforms in
a waveform collection shall have the same value for Offset.

This function does not check the instrument status. Typically, theigerdcalls this function only in a
sequence of calls to other ldewvel driver functions. The sequence performe operation. The endser
uses the lowevel functions to optimize one or more aspects of interaction with the instrument. Call the
Error Query function at the conclusion of the sequence to check the instrument status.

.NET Method Prototype

IWaveform Colle ction <Intl16>
Channels [] .MultiRecordMeasurement.FetchMultiRecordWaveform (
I nt64 firstRecord,
Int64 numberOf Records ,
I nt64 offsetWithinRecord,
I nt64 nunberOf PointsPerRecord,
IWaveformCollection<Int16> waveforms );

COM Method Prototype

HRESULT Channels.Iltem(). MultiRecord Measurement.FetchMultiRecordWaveformint16 (
[in] __int64 FirstRecord,
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C Prototype

[in] __int64 NumRecords,

[in] __int64 OffsetWithinRecord,

[in] __int64 NumPointsPerRecord,

[in , out] SAFEARRAY (short)* WaveformArray,

[in, out] __int64 * ActualRecords,

[in, out] SAFEARRAY/(__int64)* ActualPoints,

[in, out] SAFEARRAY(__int64)* FirstValidPoint,

[in, out] SAFEARRAY (double)* InitialXOffset,

[in, out] SAFEARRAY (double)* InitialXTimeSeconds,
[in, out] SAFEARRAY (double)* InitialXTimeFraction,
[in, out] double* XIncrement,

[in, out] double* ScaleFactor,

[in, out] double* ScaleOffset);

ViStatus IviDigitizer_FetchMultiRecordWaveformint16 (ViSession Vi,

ViConstString ChannelName,
Vilnt64 FirstRecord,

Vilnt64 NumRecords,

Vilnt64 OffsetWithinRec ord,
Vilnt64 NumPointsPerRecord,
Vilnt64 WaveformArraySize,
Vilnt16 WaveformArray[],
Vilnt64* ActualRecords,

Vilnt64 ActualPoints][],

Vilnt64 FirstValidPoint[],
ViReal64 InitialXOffset 1B
ViReal64 InitialXTimeSeconds]],
ViReal64 InitialXTimeFraction(],
ViReal64* XIncrement,
ViReal64* ScaleFactor,
ViReal64* ScaleOffset);

Parameters
Inputs Description Base Type
Vi (C) Instrument handle. ViSession
ChannelName (C) Name of the channel from which tetrieve the data.| ViConstString
FirstRecord Specifies the number of the first record to read. | Vilnt64

NumRecords (C/COM)
NumberOfRecords (.NET)

Specifies the number ebnsecutiveecords to readf | Vilnt64
NumRecords is greater than 1, this paramaitews
full or partial (if OffsetWithinRecord and
NumPointsPerRecord are specified accordingly) d
be retrieved from multiple digitizer records in a sin
Fetch call If NumRecords is less than or equal to Z
an error will be returned.

OffsetWithinRecord

Specifies the start index within the record from wh| Vilnté4
the data should be retrievatfhile normally zero, thi
parameter allows users to retrieve partial recdddsa)
that comes before the OffsetWithinRecord index w
not be retrievedThis is perhaps most useful when

retrieving very large data records because it allow
records to be retrieved in several smaller chunks.
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NumPointsPerRecord Specifies the number of data poiper recordo retury Vilnt64
(cicom) This number may be larger than the amount of daf
NumberOfPointsPerRecord available Use the ActualPoints parameter to deter

(NET) how many data points were returned.

WaveformArraySize (© Vilnt64

Specifies the allocated size of the WaveformArray;
buffer, innumber of data point#f this value is smallg
than the total number of points to be retrieved, the
driver will fill the waveform buffer as fully as possik
and return the actual number of points retrieved in
ActualPoints parameter. In IMCOM it isthe driver
that allocates the memory buffer, unless a-NaH.L
SAFEARRAY is passed.

waveforms (.NET)

A Waveform collection object with a particular nun
of waveforms, each with data of a particular size
needed only for reusing waveform objectass read
The waveform collection memory magallocated
before calling this method, or during the call to thig
method To allocate memory before calling this
method, create a waveform collection object using
Create Waveform Collection method and the
waveforms parameter to that waveform collectibo
allocate memory during the call to this method, se
waveforms parameter to

(IwaveformCollection< Int16 >)null . Note that
this is critically different than setting waveforms to

null , which generates a build error.

IWaveformCollec
tion<Int16>

Outputs

Description

Base Type

WaveformArray  (C/COM)

Buffer into which the acquired waveform is stored.
IVI-C, thisbuffer is always user allocated. For VI
COM, this buffer may either be user allocated or d
allocated. To have the driver allocate the buffer, th
user passes in a valid pointer to a NULL
SAFEARRAY. Note that this is critically different t
passingn a NULL pointer, which generates an errg
When IVI-COM users pass in a pointer to a AddLL
SAFEARRAY, the driver fills the useaallocated array
in the same fashion as with Q.

Vilnt16]]

ActualRecords (C/ICOMm)

Indicates how many records in the aifion
completed successfully. The arraygualPoints
FirstVvalidPoint , InitialXOffset ,
InitialXTimeSeconds and

InitialXTimeFraction have the corresponding f
contiguous values valid.

Vilnt64

ActualPoints (C/COM)

Indicates how many data points wer¢uadly retrieve
from the instrument for each completed record. Th
an array of size at leastimRecords or a NULL
pointer. For IVIC, this array is always user allocat
For IVI-COM, this buffer may either be user alloca
or driver allocated, witlthe same rules as for
WaveformArray

Vilnt64]]
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FirstvalidPoint (C/ICOM)

Indicates the index of the first valid data point in th
output Data array for each completed record. This
will often besimply the record index (zero to
ActualRecordsl) times NumPointsPerRecord
However, some digitizer hardware designs transfe
most efficiently when the data is aligned with spec|
memory address boundariés those cases, the
hardware may return a few invalid data points at tf
beginning of a recordrhis eliminates the need to s
the data during the transfer, ensuringsmaim data
transfer rates. This is an array of size at least
NumRecords or a NULL pointer. For IVAC, this arra
is always user allocated. For MIOM, this buffer mg
either be user allocated or driver allocated, with th
same rules as faWaveformArray

Vilnt64[]

InitialXOffset (C/com)

The time in relation to the Trigger Event of the firsi
point in the waveform in seconds. Negative values
mean that the first point in the waveform array wag
acquired before the trigger event. This is an array
size at lastNumRecords or a NULL pointer. For I\V4
C, this array is always user allocated. For-GOM,
this buffer may either be user allocated or driver
allocated, with the same rules as fasiveformArray

ViReal64[]

InitialXTimeSeconds
(C/com)

Specifies the sends portion of the absolute time a
which the first data point was acquirdtbte that the
actual time is the sum of InitialXTimeSeconds and
InitialXTimeFraction The time is specified as the s
of two values because a single dodptecision
floating-point number does not have sufficient rang
and resolution to specify the time. This is an array
size at leaslumRecords or a NULL pointer. For IVA
C, this array is always user allocated. For-GDM,
this buffer may either be user allocated or driver
allocated, with the same rules as ¥gaveformArray

ViReal64[]

InitialXTimeFraction
(C/ICOM)

Specifies the fractional portion of the absolute timé
which the first data point was acquirdtbte that the
actual time is the sum of InitialXTimeSeconds and
InitialXTimeFraction The time is specified as the s
of two values because a single dodpitecision
floating-point number does not have sufficient rang
and resolution to specify the time. This is an array
size at leaslumRecords or a NULL pointer. FolVI-
C, this array is always user allocated. For-GOM,
this buffer may either be user allocated or driver
allocated, with the same rules as WaaiveformArray

ViReal64[]

Xincrement  (C/COM)

The time between points in the acquired waveforn
seconds.

ViReal64

ScaleFactor (C/ICOM)

Scaling factor for the waveform data.

ViReal64

ScaleOffset (C/ICOM)

Scaling offset for the waveform data.

ViReal64

IVI-4.15:

IviDigitizer Class Specification

138

IVI Foundation




Return Value (.NET) A waveform collection object with data from the | IWaveformCollec
channel. tion<Int16>

(In .NET, this is the irn value of the method.)

(ThelVI-3.2: Inherent Capabilities Specification
defines the lwaveformCollection interface.)

Return Values

ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.
This function can also returnithadditional classefinedstatus code:
1 Channel Not Enabled

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiadefines general exceptions that maythbrown, and
warning events that may be raised, by thithod

This method can also throw thesgditional classlefined exceptions:
9 Channel Not Enabled
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5.3.3 Fetch Multi-Record Waveform Int32

Description

This function operates identically to the Fetch M&é&cord Waveform Int16, with the only difference
being the data type of the returned waveform afPégase see the definition of that function for details.

.NET Method Prototype

IWaveformCollection<Int32>
Channels[].MultiRecordMeasurement.FetchMultiRecordWaveform (
Int64 f irstRecord,
Int64  numberOf Records,
Int64  offsetWithinRecord,
Int64  nunberOf PointsPerRecord,
IWaveformCollection<Int32> waveforms );

COM Method Prototype

HRESULT Channels.Iltem(). MultiRecord Measurement.FetchMultiRecordWaveformiInt32 (
[in] __int64 FirstRecord,
[in] __int64 NumRecords,
[in] __int64 OffsetWithinRecord,
[in] __int64 NumPointsPerRecord,
[in, out] SAFEARRAY (lo ng)* WaveformArray,
[in, out] __int64 * ActualRecords,
[in, out] SAFEARRAY(__int64)* ActualPoints,
[in, out] SAFEARRAY(__int64)* FirstValidPoint,
[in, out] SAFEARRAY (double)* InitialXOffset,
[in, out] SAFEARRAY (double)* InitialXTimeSeconds,
[in, out] SAFEARRAY (double)* InitialXTimeFraction,
[in, out] double* XIncrement,
[in, out] double* ScaleFactor,
[in, out] double* ScaleOffset);

C Prototype

ViStatus IviDigitizer_FetchMultiRecordWaveformInt32 (ViSession Vi,
ViConstString ChannelName,
Vilnt64 FirstRecord,
Vilnt64 NumRecords,
Vilnt64 OffsetWithinRecord,
Vilnt64 NumPointsPerRecord,
Vilnt64 WaveformArraySize,
Vilnt32 WaveformArrayf[],
Vil nt64* ActualRecords,
Vilnt64 ActualPoints([],
Vilnt64 FirstValidPoint[],
ViReal64 InitialXOffset][],
ViReal64 InitialXTimeSeconds]],
ViReal64 InitialXTimeFraction[],
ViReal64* XIncrement,
ViReal64* ScaleFactor,
ViReal64* ScaleOffset);

Parameters
Inputs Description Base Type
Vi (C) Instrument handle. ViSession
ChannelName (C) Name of the channel from which to retrieve the da| ViConstString
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FirstRecord

Specifies the number of the first record to read.

Vilnt64

NumRecords (C/COM)
NumberOfRecords (.NET)

Specifies the number abnsecutiveecords to readf
NumRecords is greater than 1, this parameter allo
full or partial (if OffsetWithinRecord and

NumPointsPerRecord are specified accordingly) d
be retrieved from multiple digitizer records in a sin
Fetch call If NumRecords is less than or equal to Z
an error will be returned.

Vilnt64

OffsetWithinRecord

Specifies the start index within the record from wh
the data should be retrievatfhile normally zero, thi
parameter allows users to retrieve partial recdddsa)
that comes before the OffsetWithinRecord index w
not be retrievedThis is perhaps nab useful when

retrieving very large data records because it allow
records to be retrieved in several smaller chunks.

Vilnt64

NumPointsPerRecord
(C/ICOM)
NumberOfPointsPerRecord
(.NET)

Specifies the number of data poiptr recordo retur
This numbemay be larger than the amount of dats
available Use the ActualPoints parameter to deter
how many data points were returned.

Vilnt64

WaveformArraySize (©

Specifies the allocated size of the WaveformArray|
buffer, in number of data pointi this value is smallg
than the total number of points to be retrieved, the
driver will fill the waveform buffer as fully as possil
and return the actual number of points retrieved in
ActualPoints parameter. In IMCOM it is the driver
that allocates the mempobuffer, unless a neBNULL
SAFEARRAY is passed.

Vilnt64

waveforms (.NET)

A Waveform collection object with a particular nun
of waveforms, each with data of a particular size
needed only for reusing waveform object across rg
The waveform collectiomemory maybeallocated
before calling this method, oudng the call to this
method.To allocate memory before calling this
method, create a waveform collection object using
Create Waveform Collection method and set the
waveforms parameteo that vaveform collectionTo
allocate memory during the call to this method, se
waveforms parameter to

(IwaveformCollection< Int32 >)null . Note that
this is critically different than setting waveforms to
null , which generates a build error.

IWaveformCollec
tion<Int32>

IVI Foundation
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Outputs

Description

Base Type

WaveformArray  (C/COM)

Buffer into which the acquired waveform is stored.
IVI-C, this buffer is always user allocated. For-VI
COM, this buffer may either be user allocated or d
allocated. To have the driver allocate the buffer, th
user passes in a valid pointer to a NULL
SAFEARRAY. Note that this is critically different t
passing in a NULL pointer, which generates an erf
When IVI-COM users pass in a pointer to a iddLL
SAFEARRAY, the driver fills the useallocated array
in the same fashion as with I\G.

Vilnt32[]

ActualRecords (C/ICOM)

Indicates how many records in the acquisition
completed successfully. The arraygualPoints
FirstvalidPoint , InitialXOffset ,

InitialX ~ TimeSeconds and

InitialXTimeFraction have the corresponding f
contiguous values valid.

Vilnt64

ActualPoints (C/com)

Indicates how many data points were actually retri
from the instrument for each completed record. Th
an array of size at leastimRecords or a NULL
pointer. For IVIC, this array is always user allocatg
For IVI-COM, this buffer may either be user alloca
or driver allocated, with the same rules as for
WaveformArray

Vilnt64q]

FirstvalidPoint (C/ICOM)

Indicates the index of #hfirst valid data point in the
output Data array for each completed recdtus valy
will often besimply the record index (zero to
ActualRecordsl) times NumPointsPerRecord
However, some digitizer hardware designs transfe|
most efficiently whenhe data is aligned with specif
memory address boundariés those cases, the
hardware may return a few invalid data points at tf
beginning of a recordrhis eliminates the need to sk
the data during the transfer, ensuring maximum dé
transfer ratesThis is an array of size at least
NumRecords or a NULL pointer. For IVIC, this arra
is always user allocated. For MIOM, this buffer mg
either be user allocated or driver allocated, with th
same rules as faWaveformArray

Vilnt64q]

InitialXOffset (C/ICOM)

The time in relation to the Trigger Event of the firsi
point in the waveform in seconds. Negative values
mean that the first point in the waveform array was
acquired before the trigger event. This is an array
size at leagilumRecords or a NULL pointer. For IV}
C, this array is always user allocated. For-GOM,

this buffer may either be user allocated or driver

allocated, with the same rules as WaaiveformArray

ViReal64(]
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InitialXTimeSeconds Specifies the seconds portion of tiesolute time at | ViReal64[]
(C/COMm) which the first data point was acquirdtbte that the
actual time is the sum of InitialXTimeSeconds and
InitialXTimeFraction The time is specified as the s
of two values because a single dodpitecision
floating-point number does ndéiave sufficient range
and resolution to specify the time. This is an array
size at leasilumRecords or a NULL pointer. For IV4
C, this array is always user allocated. For-GOM,
this buffer may either be user allocated or driver
allocated, with the sae rules as fowaveformArray

InitialXTimeFraction Specifies the fractional portion of the absolute timq ViReal64[]
(C/com) which the first data point was acquirdtbte that the
actual time is the sum of InitialXTimeSeconds and
InitialXTimeFraction The time is specified as the s
of two values because a single dodptecision
floating-point number does not have sufficient rang
and resolution to specify the time. This is an array
size at leagilumRecords or a NULL pointer. For IV4
C, this arrays always user allocated. For KIOM,
this buffer may either be user allocated or driver
allocated, with the same rules as fasiveformArray

Xincrement  (C/COM) The time between points in the acquired waveforn| ViReal64
seconds.

ScaleFactor ~ (C/COM) Scaling factor for the waveform data. ViReal64

ScaleOffset ~ (C/COM) Scaling offset for the waveform data. ViReal64

Return Value (.NET) A waveform collection object with data from the | IWaveformCollec
channel. tion<Int32>

(In .NET, this is the return value of theethod.)

(ThelVI-3.2: Inherent Capabilities Specification
defines the lwaveformCollection interface.)

Return Values

ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that this function can return.
This function can also return thadditional classlefinedstatus code:
1 Channel Not Enabled

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiadefines general exceptions that maytbrown, and
warning events that may be raised, by thethod

This method can also throw thesgditional clasglefined exceptions:
1 Channel Not Enabled
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5.3.4 Fetch Multi-Record Waveform Int8

Description

This function operates identically to the Felghlti-Record Waveform Int16, with the only difference
being the data type of the returned waveform afPégase see the definition of that function for details.

.NET Method Prototype

IWaveformCollection< SByte >
Channels[].MultiRecordMeasurement .FetchMultiRecordWaveform (
Int64 f irstRecord,
Int64  numberOf Records,
Int64  offsetWithinRecord,
Int64  numberOf PointsPerRecord,
IWaveformCollection< SByte > waveforms );

COM Method Prototype

HRESULT Channels.Iltem(). MultiRecord Measurement.FetchMultiRecordWaveformint8 (
[in] __int64 FirstRecord,
[in] __int64 NumRecords,
[in] __int64 OffsetWithinRecord,
[in] __int64 NumPointsPerRecord,
[in, out] SAFEARRAY(BYTE)* WaveformArray,
[in, out] __int64 * ActualRecords,
[in, out] SAFEARRAY(__int64)* ActualPoints,
[in, out] SAFEARRAY (__int64)* FirstValidPo int,
[in, out] SAFEARRAY (double)* InitialXOffset,
[in, out] SAFEARRAY (double)* InitialXTimeSeconds,
[in, out] SAFEARRAY (double)* InitialXTimeFraction,
[in, out] double* XIincrement,
[in, out] double* ScaleFactor,
[in, out] double* ScaleOffset);

C Prototype

ViStatus IviDigitizer_FetchMultiRecordWaveformInt8 (ViSession Vi,
ViConstString ChannelName,
Vilnt64 FirstRecord,
Vilnt64 NumRecords,
Vilnt64 OffsetWi thinRecord,
Vilnt64 NumPointsPerRecord,
Vilnt64 WaveformArraySize,
Vilnt8 WaveformArray(],
Vilnt64* ActualRecords,
Vilnt64 ActualPoints([],
Vilnt64 FirstValidPoint[],
ViReal64 InitialX Offset(],
ViReal64 InitialXTimeSeconds]],
ViReal64 InitialXTimeFraction[],
ViReal64* XIncrement,
ViReal64* ScaleFactor,
ViReal64* ScaleOffset);

Parameters
Inputs Description Base Type
Vi (C) Instrument handle. ViSession
ChannelName (C) Name of the channel from which tetrieve the data.| ViConstString
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FirstRecord

Specifies the number of the first record to read.

Vilnt64

NumRecords (C/COM)
NumberOfRecords (.NET)

Specifies the number abnsecutiveecords to readf
NumRecords is greater than 1, this paramaitews
full or partial (if OffsetWithinRecord and
NumPointsPerRecord are specified accordingly) d
be retrieved from multiple digitizer records in a sin
Fetch call If NumRecords is less than or equal to Z
an error will be returned.

Vilnt64

OffsetWithinRecord

Specifies the start index within the record from wh
the data should be retrievatfhile normally zero, thi
parameter allows users to retrieve partial recdddsa)
that comes before the OffsetWithinRecord index w
not be retrievedThis is perhaps most useful when

retrieving very large data records because it allow
records to be retrieved in several smaller chunks.

Vilnt64

NumPointsPerRecord
(C/ICOM)
NumberOfPointsPerRecord
(.NET)

Specifies the number of data poiptsr recordo reurr|
This number may be larger than the amount of dal
available Use the ActualPoints parameter to deter
how many data points were returned.

Vilnt64

WaveformArraySize (©

Specifies the allocated size of the WaveformArray|
buffer, in number of data paiis If this value is small¢
than the total number of points to be retrieved, the
driver will fill the waveform buffer as fully as possil
and return the actual number of points retrieved in
ActualPoints parameter. In IMCOM it is the driver
that alocates the memory buffer, unless a iddLL
SAFEARRAY is passed.

Vilnt64

waveforms (.NET)

A Waveform collection object with a particular nun
of waveforms, each with data of a particular size
needed only for reusing waveform object across rg
The waveform collection memory mag allocated
before calling this method, oudng the call tahis
method.To allocate memory before calling this
method, create a waveform collection object using
Create Waveform Collection method and set the
waveforms parameter tbdt waveform collectionlo
allocate memory during the call to this method tke
waveforms parameter to

(IwaveformCollection< SByte >)null . Note that
this is critically different than setting waveforms to
null , which generates a build error.

IWaveformCollec
tion< SByte >
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Outputs

Description

Base Type

WaveformArray  (C/COM)

Buffer into which the acquired waveform is stored. For
C, this buffer is always user allocated. For-8DM, this
buffer may either be user allocated or driver allocated.
have the driver allocate the buffer, the user passes in
pointer to a NULL SAFEARRAY. Note that this is
critically different than passing in a NULL pointer, whig
generates an error. When PZIOM users pass in a point
to a noANULL SAFEARRAY, the driver fills the user
allocated array in the same fashion as with©/I

Vilnt  8[]

ActualRecords (C/ICOM)

Indicates how many records in the acquisition complet
successfully. The arraystualPoints

FirstvalidPoint , InitialXOffset ,
InitialXTimeSeconds and InitialXTimeFraction

have the corresponding first contiguous values valid.

Vilnt64

ActualPoints (C/com)

Indicates how many data points were actually retrieve
from the instrument for each completed record. This is
array of size at leastumRecords or a NULL pointer. For
IVI-C, this array is always user allocated. For-GOM,

this buffer may either be user allocated or driver allocz
with the same rules as faraveformArray

Vilnt64q]

FirstvValidPoint
(C/ICOM)

Indicates the index of the first valid data point in the oy
Data array for each completed recortis value wil often
be simply the record index (zero to ActualRecofddimes
NumPointsPerRecortHowever, some digitizer hardwar
designs transfer data most efficiently when the data is
aligned with specific memory address boundatieshose
cases, the hardware yneeturn a few invalid data points
the beginning of a recor@his eliminates the need to sh
the data during the transfer, ensuring maximum data
transfer rates. This is an array of size at |8@astRecords
or a NULL pointer. For IVAC, this array ialways user
allocated. For IVACOM, this buffer may either be user
allocated or driver allocated, with the same rules as fo
WaveformArray

Vilnt64q]

InitialXOffset
(CICOM)

The time in relation to the Trigger Event of the first poi
the waveform in seonds. Negative values mean that th
first point in the waveform array was acquired before t
trigger event. This is an array of size at |lé&shRecords
or a NULL pointer. For IVAC, this array is always user
allocated. For IMMCOM, this buffer may eittrebe user
allocated or driver allocated, with the same rules as fo
WaveformArray

ViReal64[]
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InitialXTimeSeconds Specifies the seconds portion of the absolute time at v| ViReal64[]
(C/COMm) the first data point was acquiredote that the actual timq
the sum bInitialXTimeSeconds and InitialXTimeFractic
The time is specified as the sum of two values becaus
single doubleprecision floatingpoint number does not h
sufficient range and resolution to specify the time. This
an array of size at leaStimRcords or a NULL pointer.
For IVI-C, this array is always user allocated. For-1VI
COM, this buffer may either be user allocated or drive
allocated, with the same rules as fasiveformArray

Initial XTimeFraction Specifies thdractional portion of the absolute time at w| ViReal64[]
(C/COMm) the first data point was acquiredote that the actual timq
the sum of InitialXTimeSeconds and InitialXTimeFract
The time is specified as the sum of two values becaus
single doubleprecision floaihg-point number does not h
sufficient range and resolution to specify the time. Thig
an array of size at leastimRecords or a NULL pointer.
For IVI-C, this array is always user allocated. For-1VI
COM, this buffer may either be user allocated ovelri
allocated, with the same rules as WaaveformArray

Xincrement  (C/COM) The time between points in the acquired waveform in | ViReal64

seconds.
ScaleFactor  (C/COM) | Scaling factor for the waveform data. ViReal64
ScaleOffset ~ (C/COM) | Scaling dfset for the waveform data. ViReal64
Return Value (.NET) A waveform collection object with data from the chann| IWaveformCollec

(In .NET, this is the return value of the method.) tion< SByte >

(ThelVI-3.2: Inherent Capabilities Specificatidefines t
IwaveformCollection interface.)

Return Values

ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that this function can return.
This function can also return thadditional classlefinedstatus code:
1 Channel Not Enabled

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thithod

This method can also throw thesdditional clasdefined exceptions:
9 Channel Not Enabled
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5.3.5 Fetch Multi-Record Waveform Real64

Description

This function operates identically to the Felghlti-Record Waveform Int16, with the only difference
being the data type of the returned waveform afPégase see the definition of that function for details.
Note that for this function, after completieach element in th&aveformArray parameter is the actual
sampled voltage in Volts.

.NET Method Prototype

IWaveformCollection<Double>
Channels [].MultiRecordMeasurement.FetchMultiRecordWaveform (
Int64 f irstRecord,
Int64  numberOf Records,
Int64  offsetWithinRecord,
Int64  nunberOf PointsPerRecord,
IWaveformCollection<Double> waveforms );

COM Method Prototype

HRESULT Channels.Iltem(). MultiRecord Measurement.FetchMultiRecordWaveformReal64 (
[in] __int64 FirstRecord,
[in] __int64 NumRecords,
[in] __int64 OffsetWithinRecord,
[in] __int64 NumPointsPerRecord,
[in, out] SAFEARRAY (double)* WaveformArray,
[in, out] __int64 * ActualRecords,
[in, out] SAFEARRAY(__int64)* ActualPoints,
[in, out] SAFEARRAY(__int64)* FirstValidPoint,
[in, out] SAFEARRAY (double)* Init ialXOffset,
[in, out] SAFEARRAY (double)* InitialXTimeSeconds,
[in, out] SAFEARRAY (double)* InitialXTimeFraction,
[in, out] double* Xincrement);

C Prototype

ViStatus IviD igitizer_FetchMultiRecordWaveformReal64 (ViSession Vi,
ViConstString ChannelName,
Vilnt64 FirstRecord,
Vilnté4 NumR  ecords,
Vilnt64 OffsetWithinRecord,
Vilnt64 NumPointsPerRecord,
Vilnt64 WaveformArraySize,
ViReal64 WaveformArray([],
Vilnt64* ActualRecords,
Vilnt64 ActualPoints]],
Vilnt64 FirstValid Point(],
ViReal64 InitialXOffset][],
ViReal64 InitialXTimeSeconds]],
ViReal64 InitialXTimeFraction[],
ViReal64* XIncrement);

Parameters
Inputs Description Base Type
Vi (C) Instrument handle. ViSession
ChannelName (C) Name of the channel from which to retrieve the da| ViConstString
FirstRecord Specifies the number die first record to read. Viint64
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NumRecords (C/COM)
NumberOfRecords (.NET)

Specifies the number abnsecutiveecords to readf
NumRecords is greater than 1, this parameter allo
full or partial (if OffsetWithinRecord and
NumPointsPerRecord are specified accordingly) d
be retrieved from multiple digitizer records in a sin
Fetch call If NumRecords is less than or equal to Z
an error will be returned.

Vilnt64

OffsetWithinRecord

Specifies the start index withthe record from which
the data should be retrievadfhile normally zero, thi
parameter allows users to retrieve partial recdddsal
that comes before the OffsetWithinRecord index w
not be retrievedThis is perhaps most useful when

retrieving very lage data records because it allows
records to be retrieved in several smaller chunks.

Vilnt64

NumPointsPerRecord
(C/com)
NumberOfPointsPerRecord
(.NET)

Specifies the number of data poiper recordo retur
This number may be larger than the amourdaif
available Use the ActualPoints parameter to deter
how many data points were returned.

Vilnt64

WaveformArraySize ©

Specifies the allocated size of the WaveformArray|
buffer, in number of data pointi this value is small¢
than the total numiyef points to be retrieved, the
driver will fill the waveform buffer as fully as possil
and return the actual number of points retrieved in
ActualPoints parameter. In IMCOM it is the driver
that allocates the memory buffer, unless a-NaH_L
SAFEARRAY is passed.

Vilnt64

waveforms (.NET)

A Waveform collection object with a particular
number of waveforms, each with data of a particul
size needed only for reusing waveform object acrg
readsThe waveform collection memory mag
allocatedbefore calling this method, or during the ©
to this method. To allocate memory before calling
this method, create a waveform collection object
using the Create Waveform Collection method ang
set the wavefans parameter to #hwaveform
collection. To allocate memory during the call to th
method, set the aveformsparameteto
(IwaveformCollection<Double>)null . Note
that this is critically different thaseting waveforms
tonull , which generateslauild eror.

IWaveformCollec
tion<Double>
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Outputs

Description

Base Type

WaveformArray  (C/COM)

Buffer into which the acquired waveform is stored.
IVI-C, this buffer is always user allocated. For-VI
COM, this buffer may either be user allocatediove
allocated. To have the driver allocate the buffer, th
user passes in a valid pointer to a NULL
SAFEARRAY. Note that this is critically different t
passing in a NULL pointer, which generates an erf
When IVI-COM users pass in a pointer to a iddLL
SAFEARRAY, the driver fills the useallocated array
in the same fashion as with I\G.

ViReal64[]

ActualRecords (C/ICOM)

Indicates how many records in the acquisition
completed successfully. The arraygualPoints
FirstvalidPoint , InitialXOffset ,
InitialXTimeSeconds and

InitialXTimeFraction have the corresponding f
contiguous values valid.

Vilnt64

ActualPoints (C/com)

Indicates how many data points were actually retri
from the instrument for each completed record. Th
an array of sizat leastNumRecords or a NULL
pointer. For IVIC, this array is always user allocatg
For IVI-COM, this buffer may either be user alloca
or driver allocated, with the same rules as for
WaveformArray

Vilnt64q]

FirstvalidPoint (C/ICOM)

Indicates the index of the first valid data point in th
output Data array for each completed recdtus valy
will often besimply the record index (zero to
ActualRecordsl) times NumPointsPerRecord
However, some digitizer hardware designs transfe
most efficiently when the data is aligned with spec
memory address boundariés those cases, the
hardware may return a few invalid data points at tf
beginning of a recordrhis eliminates the need to sk
the data during the transfer, ensuringkimaum data
transfer rates. This is an array of size at least
NumRecords or a NULL pointer. For IVIC, this arra
is always user allocated. For MIOM, this buffer mg
either be user allocated or driver allocated, with th
same rules as faWaveformArray

Vilnt64q]

InitialXOffset (C/ICOM)

The time in relation to the Trigger Event of the firsi
point in the waveform in seconds. Negative values
mean that the first point in the waveform array was
acquired before the trigger event. This is an array
size at lastNumRecords or a NULL pointer. For IV4
C, this array is always user allocated. For-GOM,

this buffer may either be user allocated or driver

allocated, with the same rules as WaaiveformArray

ViReal64(]
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InitialXTimeSeconds Specifies the s@nds portion of the absolute time a| ViReal64[]
(c/com) which the first data point was acquirdtbte that the
actual time is the sum of InitialXTimeSeconds and
InitialXTimeFraction The time is specified as the s
of two values because a single dodpitecision
floating-point number does not have sufficient rang
and resolution to specify the time. This is an array
size at leasilumRecords or a NULL pointer. For IV4
C, this array is always user allocated. For-GOM,
this buffer may either be user allocated or driver
allocated, with the same rules as Y@aveformArray

InitialXTimeFraction Specifies the fractional portion of the absolute timq ViReal64[]
(C/com) which the first data point was acquirdtbte that the
actual time is the sum of InitialXTimeSeconds and
InitialXTimeFraction The time is specified as the s
of two values because a single dodptecision
floating-point number does not have sufficient rang
and resolution to specify the time. This is an array
size at leagilumRecords or a NULL pointer. FolVI-
C, this array is always user allocated. For-GOM,
this buffer may either be user allocated or driver
allocated, with the same rules as fasiveformArray

Xincrement  (C/COM) The time between points in the acquired waveforn| ViReal64
seconds.

Return Value (.NET) A waveform collection object with data from the | IWaveformCollec
channel. tion<Double>

(In .NET, this is the return value of the method.)

(ThelVI-3.2: Inherent Capabilities Specification
defines the lwaveformCollection interface.)

Return Values

ThelVI-3.2: Inherent Capabilities Specificatiaefines general status codes that this function can return.
This function can also return thadditional classlefinedstatus code:
9 Channel Not Enabled

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thethod

This method can also throw thesgditional classlefined exceptions:
I Channel Not Enabled

5.4 IviDigitizerMultiRecordAcquisition Behavior Model

ThelviDigitizerMultiRecordAcquisitionextension group follows the same behavior model as the
IviDigitizerBase capability group described in Sectiof 4iDigitizerBase Behavior Model

5.5 IviDigitizerMultiRecordAcquisition Compliance Notes

For a specific driver to comply with theiDigitizerMultiRecordAcquisitionextension, it shall be
compliant with the IviDigitizerBase capability group and it shall implement all of the functions listed in
this section.
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6.1 vi DigitizerBoareT&mpensi on Group

6.1 lviDigitizerBoardTemperature Overview

The IviDigitizerBoardTemperature extension group supports digitizers with the ability to report the
temperature of the device as a whole.

6.2 lviDigitizerBoardTemperature Attributes
The IviDigitizerBoardTemperature extension group defines the following attributes:
1 Board Temperature

1 Temperature Units

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 31yiDigitizer Attribute ID Definitions.
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6.2.1 Board Temperature

Data Type | Access| Applies To Coercion High Level Functions

ViReal64 RO N/A None Query Board Temperature (ING only)

.NET Property Name
Temperature.BoardTemperature

COM Property Name
Temperature.BoardTemperature

C Constant Name
IVIDIGITIZER_ATTR_BOARD_TEMPERATURE

Description
Indicates the temperature of the entire bo&ta units are governed by the Temperature Units attribute.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Speahtion defines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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6.2.2 Temperature Units

Data Type

Access

Applies To

Coercion

High Level Functions

Vilnt32

R/W

N/A

None

Configure Temperature Units (IMC only)

.NET Property Name
Temperature.Units

.NET Enumeration Name
TemperatureUnits

COM Property Name
Temperature.Units

COM Enumeration Name
IviDigitizerTemperatureUnitsEnum

C Constant Name

IVIDIGITIZER_ATTR_TEMPERATURE_UNITS

Description

Specifies the temperatuomits returned by the Board Temperature and the Channel Temperature attributes.

Defined Values

Name Description
Language Identifier
Celsius Temperature values returned from the digitizer are in de@ekssus
NET TemperatureUnits.Celsius
C IVIDIGITIZER_VAL_CELSIUS
COM IviDigitizerTemperatureUnitsCelsius
Fahrenheit Temperature values returned from the digitizer adegrees Fahrenheit.
NET TemperatureUnits.Fahrenheit
C IVIDIGITIZER_VAL_FAHRENHEIT
COM IviDigitizerTemperatureUnitsFahrenheit
Kelvin Temperature values returned from the digitizer are in degrees Kelvin.
NET TemperatureUnits.Kelvin
C IVIDIGITIZER_VAL_KELVIN
COM IviDigitizerTemperatureUnitsKelvin

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and

warning events that may be raised, by frigperty
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6.3 lviDigitizerBoardTemperature Functions
The IviDigitizerBoardTemperature extension group defines the following function:
1 Configure Temperature Units\{l-C only)
1 Query Board Temperature (NG only)

This section describes the behavior and requirements of this function.
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6.3.1 Configure Temperature Units (IVI-C Only)

Description
This function is used toonfigure the temperature units returned by the Bdardperature and the

Channel Temperature attributes.

.NET Method Prototype
N/A
(Use the Temperature.BoardTemperature property)

COM Method Prototype
N/A
(Usethe Temperature.BoardTemperature property)

C Prototype

ViStatus IviDigitizer_ConfigureTemperatureUni ts (ViSession Vi,
Vilnt32 Units);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Units Temperature units to be used by the Board Temperatuf Vilnt32
Channel Temperatuiatributes This value sets the
Temperature Units attribut8ee the attribute description
more details.
Defined Values for the Units parameter
Name Description
Language Identifier
Celsus Temperature values returned from thgitizer are in degrees Gals.
C IVIDIGITIZER_VAL_CEL SIUS
Fahrenheit Temperature values returned from the digitizer are in degrees Fahrenheit
C IVIDIGITIZER_VAL_FAHRENHEIT
Kelvin Temperature values returned from the digitizer adeigrees Kelvin.
C IVIDIGITIZER_VAL_KELVIN

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.
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6.3.2 Query Board Temperature (IVI-C Only)

Description
This function is used tquery the temperature of the entire bodite units are governed by the

Temperature Units attribute.

.NET Method Prototype
N/A
(Use the Temperature.BoardTemperature property)

COM Method Prototype
N/A
(Usethe Temperature.BoardTemp erature  property)

C Prototype

ViStatus IviDigitizer_QueryBoardTemperature (ViSession Vi,
ViReal64* Temperature);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
Outputs Description Base Type
Temperature Returns whether theurrent temperature of the ViReal64
entire board . The units are governed by the
Temperature Units attribute.

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatialefines general status codes that this function can return.
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6.4 lviDigitizerBoardTemperature Behavior Model

The IviDigitizerBoardTemperature extension group follows the same behavior model as the
IviDigitizerBase capability group described$ection 4.4|viDigitizerBase Behavior Model

6.5 IviDigitizerBoardTemperature Compliance Notes

For a specific driver to comply with the IviDigitizerBoardTemperature extension, it shall be compliant with
the IviDigitizerBase capability group and it shall implent all of the attributes and functions listed in this
section.
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7.1 vi DigitizerChannel Filter Extension Gr

7.1 lviDigitizerChannelFilter Overview
The IviDigitizerChannelFilter extension group supports to control the input filter of the digitizer.

7.2 lviDigitizerChannelFilter Attributes
The IviDigitizerChannelFilter extension group defines the following attributes:
1 Input Filter Bypass
1 Input Filter Max Frequency
1 Input Filter Min Frequency

This section describes the behavior and requirements of each attributetUtieace for each attribute
ID is defined in Section 31yiDigitizer Attribute ID Definitions.
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7.2.1 Input Filter Bypass

Data Type

Access

Applies To

Coercion

High Level Functions

ViBoolean

R/W

Channel

None

N/A

.NET Property Name
Channels][].Filter.Bypass

COM Property Name
Channels.ltem().Filter.Bypass

C Constant Name
IVIDIGITIZER_ATTR_INPUT_FILTER_BYPASS

Description

Specifies whether or not to bypass the input filter.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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7.2.2 Input Filter Max Frequency

Data Type

Access

Applies To

Coercion

High Level Functions

ViReal64

R/W

Channel

Up

Configure Input Filter

.NET Property Name

Channels][].Filter.MaxFrequency

COM Property Name
Channels.ltem().Filter.MaxFrequency

C Constant Name
IVIDIGITIZER_ATTR_INPUT_FILTER_MAX_FREQUENCY

Description

Specifies the maximum input filter frequen8pecifying a value of zero means ttts device should be
set to the full bandwidth that the filter can deliver without being bypassed.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, bg titoperty
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7.2.3 Input Filter Min Frequency

Data Type

Access

Applies To

Coercion

High Level Functions

ViReal64

R/W

Channel

Down

Configure Input Filter

.NET Property Name
Channels][].Filter.MinFrequency

COM Property Name
Channels.ltem().Filter.MinFrequency

C Constant Name
IVIDIGITIZER_ATTR_INPUT_FILTER_MIN_FREQUENCY

Description

Specifies the minimum input filter frequency

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that nieythrown, and
warning events that may be raised, by thisperty
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7.3 lviDigitizerChannelFilter Functions
The IviDigitizerChannelFilter extension group defines the following function:

1 Configure Input Filter

This section describes the behavior aaguirements of this function.
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7.3.1 Configure Input Filter

Description

This function is used toonfigure the minimum and maximum input filter frequencies for a specified
channel.

.NET Method Prototype

void Channels[].Filter.Configure (Double minFrequency,
Double maxFrequency);

COM Method Prototype

HRESULT Channels.ltem(). Filter.  Configure ([in] double MinFrequency,
[in] double MaxFrequency);

C Prototype

ViStatus IviDigitizer_Configurelnp utFilter (ViSession Vi,
ViConstString ChannelName ,
ViReal64 MinFrequency ,
ViReal64 MaxFrequency);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
ChannelName Name of the channel to configure. ViConstString
MinFrequency Specifies the minimum input filter frequendhis value sq ViReal64

the Input Filter Min Frequency attribut8ee thettribute
description for more details.

MaxFrequency Specifies the maximum input filter frequendihis value | ViReal64
sets the Input Filter Max Frequency attribigee the
attribute description for more details.

Return Values (C/COM)
ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raiseg,thismethod
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7.4 lviDigitizerChannelFilter Behavior Model

The IviDigitizerChannelFilter extension group follows the same behavior model as the lviDigitizerBase
capability group described in Section 4viDigitizerBase Behavior Model

7.5 lviDigitizerChannelFilter Compliance Notes

For a specific driver to comply with the IviDigitizerChannelFilter extension, it shall be compliant with the
IviDigitizerBase capability group and it shall implement all of the attributes and functions listed in this
section.
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8.l viDigitizerChannel Temperature Extensi

8.1 IviDigitizerChannelTemperature Overview
The IviDigitizerChannelTemperature extension group supports digitizers with the ability to report the
temperature of individual channels.
8.2 IviDigitizerChannelTemperature Attributes
The IviDigitizerChannelTemperature extension group defines the following attributes:
1 Channel Temperature

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Sectio 31,IviDigitizer Attribute ID Definitions.
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8.2.1 Channel Temperature

Data Type

Access

Applies To

Coercion

High Level Functions

ViReal64

RO

Channel

None

Query Channel Temperature (F@ only)

.NET Property Name
Channels[].Temperature

COM Property Name
Channels.ltem(). Temperature

C Constant Name
IVIDIGITIZER_ATTR_CHANNEL_TEMPERATURE

Description

Indicates the temperature of the chanibke units are governed by the Temperature Units attribute.

.NET Exceptions

ThelVI-3.2: InherentCapabilities Specificatiodefines general exceptions that may be thrown, and

warning events that may be raised, by thisperty
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8.3 lviDigitizerChannelTemperature Functions
The IviDigitizerChannelTemperature extension group defines the following function:

1 Query Channel Temperature (P@ only)

This section describes the behavior and requirements of this function.
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8.3.1 Query Channel Temperature (IVI-C Only)

Description
This function is used tquery the temperature afspecific channelhe units argioverned by the
Temperature Units attribute.

.NET Method Prototype
N/A

(use the Channels[].Temperature property)

COM Method Prototype
N/A

(usethe Channels.ltem() .Temperature property)

C Prototype

ViStatus IviDigitizer_Q ueryChannel Temperature (ViSession Vi,
ViConstString ChannelName,

ViReal64* Temperature);

Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
ChannelName Name of the channel from which to read the temperatu| ViConstString
Outputs Description Base Type
Temperature Returns whether theurrent temperature of the entire bag ViReal64
The units are governed by the Temperature Units attrib)

Return Values (C)
ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.
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8.4 lviDigitizerChannelTemperature Behavior Model

The IviDigitizerChannelTemperature extension group followssdmae behavior model as the
IviDigitizerBase capability group described in Section DigitizerBase Behavior Model

8.5 lviDigitizerChannelTemperature Compliance Notes

For a specific driver to comply with the IviDigitizerChannelTemperature extensiomllittehcompliant
with the IviDigitizerBase capability group and it shall implement all of the attributes and functions listed in
this section.
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9.1 vi Di gi ti zer Ti mel nEtxetrelnesa voend GC3raonunpe | s

9.1 lviDigitizerTimelnterleavedChannels Overview

ThelviDigitizer TimelnterleavedChanneéxtension group supports digitizers with the ability to combine
two or more channels to achieve higher sample rates and/or greater memor¥ kiggghaccomplished by
routing the signal from a single physical input connector ttipie analogto-digital converters, with each
ADCb6s sampl e c | oc k(Thebthesphysicaf impot connedioes are hohused.3

Some multichannel digitizers offer the possibility of interleaving their channels: by combining the A/D
converterand/or memory from several channels, interleaving allows the user to multiply the maximum
sampling rate when not all input channels are required to be active. The number of channels available for
signal acquisition is correspondingly reduced.

Digitizers usially support interleaving of 2 or 4 channels. Combining 2 channels doubles the maximum
sampling rate and/or the maximum number of samples that can be acquired on one single input channel.
The active channel may or may not be user selectable. For digitezguring segmentable memory

(multiple records/segments per acquisition), depending on the design of the digitizer the maximum number
of records may or may not increase when combining channels.

When combining channels, users should be careful to spheifyesired sample ratsince sample rate is
defined separately, combining channels does not automatically change the sanipieordtechanges the
maximum available sample rate.

9.2 IviDigitizerTimelnterleavedChannels Attributes
ThelviDigitizerTimelnterleavedChannelextension group defines the following attributes:

i Time Interleaved Channel List

1 Time Interleaved Channel Liguto

This section describes the behavior and requirements of each attribute. The actual value for each attribute
ID is defined in Section 31yiDigitizer Attribute ID Definitions.
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9.2.1 Time Interleaved Channel List

Data Type

Access

Applies To

Coercion

High Level Functions

ViString

R/W

Channel

None

Configure Time Interleaved Channel List (N2l only)

.NET Property Name
Channels[].TimelnterleavedChannelList

COM Property Name

Channels.ltem().

C Constant Name
IVIDIGITIZER_ATTR_ TIME_INTERLEAVED_CHANNEL_LIST

Description

TimelnterleavedChannelList

This attributeis used to combine this channel with one or more other chanreghitve higher effective
sampling rats and/or greater memory depthe string provided hergscifies which channels should
operate in combined moddth the current channeThis attribute is a commseparated list aineor more
channel namedJsers nay specify either physical or virtual repeated capability identifiers in thilst

empty string or VI_NULL can be used to indicate that no channels should be combined (or that none are
currently combined, in the case of a query)

Setting this attribte on any channealisables automatic combined mode (Combined Channels Auto is set to
False) Querying this attribute when Combined Channels Auto is True returtisttbéchannelgif any)

the digitizer automatically combinedth the current channéd satisfy the sample rate requiremetita

channel name specified in the list is not recognized, the driver generates the Unknown Channel Name error
If a channel name specified in the list is not enabled, this attribute generates the error ChaénabMdt

Setting this attribute on a channel designates that channel as the one on which subsequeiiaskannel
operations should be madkhis includes configuration operations such as setting the Vertical Coupling,
Vertical Offset, and Vertical Rangé&tébutes, It also includes fetch and read operations.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by firigperty
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9.2.2 Time Interleaved Channel List Auto

Data Type | Access| Applies To Coercion High Level Functions
ViBoolean | R/W N/A None N/A
.NET Property Name
Acquisition.TimelnterleavedChannelListAuto
COM Property Name
Acquisition. TimelnterleavedChannelList Auto

C Constant Name
IVIDIGITIZER_ATTR_ TIME_INTERLEAVED_CHANNEL_LISTAUTO

Description
Specifies whether or not the instrument should automatically combine enabled channels to satisfy user

specified sample rate¥/hen set to True, the instrument will automatically combine oflarto meet the
sample rate requirements specified via the Sample Rate atttimgteheTime Interleaved Channel List
attribute to query which channels (if any) have been combined.

.NET Exceptions

ThelVI-3.2:Inherent CapabilitieSpecificationdefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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9.3 IviDigitizerTimelnterleavedChannels Functions

ThelviDigitizerTimelnterleavedChannebsxtension group defines the following function:
1 ConfigureTime Interleaved Channel Li§ivI -C only)

This section describes the behavior and requirements of this function.
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9.3.1 Configure Time Interleaved Channel List (IVI-C Only)

Description

This function is used to combine this channel with one or mothrer channels to achieve higher effective
sampling rates and/or greater memory de@#iling thisfunctiondisables automatic combined mode
(Combined Channels Auto is set to False).

Calling this function on a channel designates that channel as the amecbrsubsequent chanAshsed
operations should be madgkhis includes configuration operations such as setting the Vertical Coupling,
Vertical Offset,and Vertical Range attributds also includes fetch and read operations.

.NET Method Prototype
N/A

(use theChannels [] .TimelnterleavedChannelList property)

COM Method Prototype
N/A

(use theChannels.Iltem(). TimelnterleavedChannelList property)

C Prototype

ViStatus IviDigitizer_Configure TimelnterleavedChannelList (ViSession Vi,
ViConstString ChannelName ,
ViConstString ChannelList );
Parameters
Inputs Description Base Type
Vi Instrument handle. ViSession
ChannelName Name of the channel to lsembined with those in ViConstString
ChannelList.
Channel List A commaseparated list of one or moreacimel names to | ViConstString
combine with theehannekpecified by ChannelName&his
value sets th&ime Interleaved Channel Liattribute See
the attributedescription for more details.

Return Values (C)

ThelVI-3.2: Inherent Capabilities Specificatiatefines general status codes that this function can return.
This function can also return thadditional classlefinedstatus code:
9 Channel NoEnabled
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9.4 lviDigitizerTimelnterleavedChannels Behavior Model

ThelviDigitizerTimelnterleavedChannebsxtension group follows the same behavior model as the
IviDigitizerBase capability group described in Section DigitizerBase Behavior Model

9.5 IviDigitizerTimelnterleavedChannels Compliance Notes

For a specific driver to comply with theiDigitizerTimelnterleavedChannebxtension, it shall be
compliant with the IviDigitizerBase capability group and it shall implement all of the attributes and
functionslisted in this section.
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10.1 vi Digiti zerDatalnterl|l eavedChannel s E
10.1 IviDigitizerDatalnterleavedChannels Overview

The IviDigitizerDatalnterleavedChannels extension group supports digitizers with the takiititgrleave

data samples from different channels into a single set of Haitafeature allows data from multiple

digitizer channels to be retured by the digit in a single data retrieval operatidine retrieved data

values from each combined channel are interleaved so that all data points taken at a single instant follow
one another before the next time samples begin.

This feature is most common in digiis that are designedtoread I/IQdath e 61 6 si gnal i s at
one digitizer ¢ hann e Theahantelstmhyebe doi@bneddusingéhet o anot her

IviDigitizerDatalnterleavedChannels extension group so that a single data retrieval callgetophex 1/Q
data from both channels.

10.2 IviDigitizerDatalnterleavedChannels Attributes

The IviDigitizerDatalnterleavedChannels extension group defines the following attributes:
1 Datalnterleaved Channel List

This section describes the behavior and requiresrairdach attribute. The actual value for each attribute
ID is defined in Section 31yiDigitizer Attribute ID Definitions.
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10.2.1 Data Interleaved Channel List

Data Type

Access

Applies To

Coercion

High Level Functions

ViString

R/W

Channel

None

Configure Data Interleaved Channel List ({€lonly)

.NET Property Name
Channels[].DatalnterleavedChannelList

COM Property Name

Channels.ltem().

C Constant Name

IVIDIGITIZER_ATTR_

Description

DatalnterleavedChannelList

DATA INTERLEAVED_CHANNEL_LIST

This attributeis used to combine this channel with one or more other channaterieave the returned

data The string provided here specifies which channels should operate in combined mode with the current
channel This attribute is a commseparated list of one or more channel natdssrs may specify either
physical or virtual repeated capability identifiers in this kst empty string or VI_NULL can be used to
indicate that no channels should be combinedh@rrtone are currently combined, in the case of a query)

If a channel name specified in the list is not recognized, the driver generates the Unknown Channel Name
error. If a channel name specified in the list is not enabled, this attribute generate®ti@hannel Not
Enabled.

Setting this attribute on a channel designates that channel as the one on which sufetelyueamt read
operations should be madeetch and read operations will return the data from multiple channels, so care
should be taketo ensure that sufficient memory is allocated.

.NET Exceptions

ThelVI-3.2:Inherent Capabilities Specificatiatefines general exceptions that may be thrown, and
warning events that may be raised, by thisperty
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10.3 IviDigitizerDatalnterleavedChannels Functions
The IviDigitizerDatalnterleavedChannels extension group defines the following function:

1 ConfigureDatalnterleaved Channel LigtVI-C only)

This section describes the behavior and requirements of this function.
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10.3.1 Configure Data Interleaved Channel List (IVI-C Only)

Description

This attributeis used to combine this channel with one or more other chatoiaterleave the returned

data The string provided here specifies which channels should operate in combined mode with the current
channel This attribute is a commseparated list of one or more channel natdesrs may specify either

physical or virtal repeated capability identifiers in this lisin empty string or VI_NULL can be used to
indicate that no channels should be combined (or that none are currently combined, in the case of a query)

If a channel name specified in the list is not recogmhizhe driver generates the Unknown Channel Name
error. If a channel name specified in the list is not enabled, this attribute generates the error Channel Not
Enabled.

Setting this attribute on a channel designates that channel as the one on whiclesulfsefuand read
operations should be madeetch and read operations will return the data from multiple channels, so care
should be taken to ensure that sufficient memory is allocated.

.NET Method Prototype
N/A

(use theChannels[].DatalnterleavedChannel List property)

COM Method Prototype
N/A

(use theChannels.ltem().DatalnterleavedChannelList property)

C Prototype

ViStatus IviDigitizer_ConfigureDatalnterleavedChannelList (ViSession Vi,
ViConstString Cha nnelName,
ViConstString ChannelList);

Parameters
Inputs Description Base Type

Vi Instrument handle. ViSession

ChannelName Name of the channel to be combined with those in ViConstString
ChannelList.

ChannelList A commaseparated list of one or moreacimel names to | ViConstString
combine with thehannekpecified by ChannelName&his
value sets the Data Interleaved Channel List attritige
the attribute description for more details.

Return Values (C)

ThelVI-3.2: Inherent Capabilities Specificatiaiefines general status codes that this function can return.
This function can also return thadditional classefinedstatus code:
1 Channel Not Enabled
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