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lapaHTmA

MpuBeaeHHanA B 3TOM AOKYMeHTe
MHbOpMaLUa NpeaoCTaBAAEeTCA Ha
YC/IOBUM KKAK €CTb» U MOXKET bbiTb
M3meHeHa 6e3 yBegomneHusa B cne-
AYOLWUX peaakumax. B ganbHeii-
Wem, B MaKCUMaJIbHbIX Npegenax,
paspeLueHHbIX NPUMEHUMbIMM NpPa-
BOBbIMW HOPMamM, KOMNaHUA
Keysight oTka3sbiBaeTca oT Bcex
ABHbIX U NOAPa3ymMeBaeMbiX rapaH-
TUIA OTHOCUTENBHO AAHHOIO PYKO-

BOACTBa U Nto60ii NnpuBeaeHHo B
Hem MHbOPMaLUK, BKNIOYAA, HO He
OrpaHuuYMBanCb, Nnogpasymesae-
MYIO0 rapaHTUIO BbICOKUX KOMMEP-
YeCKUX KauecTB U NPUro4HOCTH
KOHKpeTHbIM uenam. KomnaHusa
Keysight He HeceT oTBETCTBEHHOCTU
3a OWK6KMK, a TaK)Ke 3a NOBOUHDbIN
WX KOCBEHHDI yuep6, nonyuyeH-
HbIii B CBA3U C NpeaoCcTaBAeHUeM
WA UCNONb30BaHUEM AAHHOTO
AOKyMeHTa U ntoboit cogepkalyeit-
cA B Hem Hpopmaumu. Ecam Komna-
HuAa Keysight u nonb3oBatenn
UMeIoT OTAeNbHOE NUCbMEHHOE
cornawieHue C yCNOBUAMM rapaHTUm,
PacnpoCTPaHAIOWMMUCA Ha AaH-
HbI1 LOKYMEHT, KOTOpOe NpOoTUBO-
peunT JaHHbIM YCIOBUAM,
NPUOPUTET UMEIOT YC/I0BUA rapaH-
TUK B OTAE/IbBHOM COTNaLLEHUMN.

JInueHsnmn

OnwucaHHble B JaHHOM LLOKYMeHTe npo-
rpammHble 1 annapaTHble CPpeacTsa npe-
[O0CTaBAAIOTCA MO SIMLEH3UU U MOTYT
MCMOb30BATLCA M KOMMPOBATLCA TOJIbKO B
COOTBETCTBUM C YCNOBUAMM TaKOW IMLEH-
3un.

OrpaHunyeHune npas

OrpaHunyeHue npas npasutenbcTsa CLUA.
MpaBa Ha nporpammHoe obecneyeHune u
TEXHUYECKME JaHHble, TpeaocTaBnfemble
denepanbHOMy NPaBUTENLCTBY, BKAIOYA-
10T TONIbKO NMpaBa, NpefocTaBisemble
KOHeYHbIM nosb3osatenam. KomnaHus
Keysight npesoctaBnser Kommepyeckyto
JIMLLEH3MI0 Ha NporpaMmMmHoe obecneye-
HUWE N TeXHUYEeCKNe JaHHble B COOTBETC-
T8uM € FAR 12.211 (TeXHUYECKME AaHHblE)
1 12.212 (komnbtoTepHoe M0O) u, ans
MwuHucTepcTBa 060poHbl, DFARS
252.227-7015 (TeXxHUYeCKMe faHHble —
KOMMepyecKuii npoaykT) u DFARS
227.7202-3 (npaBa Ha KOMMepYecKoe
KomnbtoTepHoe MO uan AOKYMeHTaumio K
Hemy).

MpaBuna 6esonacHoOCTU

Hagnuce BHUMAHME npeayn-
pexgaeTt 06 onacHocTH. 310
coobuieHne npusaeKaeT BHUMa-
HWe K npoueaypam v npuemam
paboTbl, HecobntogeHMe Unm
HenpaBW/bHOE BbINONHEHWE
KOTOPbIX MOET NPUBECTU K MOB-
pexgeHuto npubopa uam notepe
BaXKHbIX AAHHbIX. BbinonHeHWe
WHCTPYKLUWI, cnenyroLmx 3a npe-
aynpexageHnem BHUMAHMUE,
A0MYCTUMO TONBbKO MPU NOJHOM
NOHWMaHUMU U COBNOAEHNN YKa-
3aHHbIX TpeboBaHWA.

OCTOPOXHO

Haanucb OCTOPOXHO npeayn-
pexxpaet 06 onacHocTh. 310
coobueHne npuBaeKaeT BHUMa-
HUe K npoueaypam U npyuemam
pabotbl, HecobnaeHue nnn
HenpaBwW/bHOE BbINOJHEHUE
KOTOpPbIX MOXXeT NpUuBecTu K
cepbe3HbiM TPaBMam Uau npeg-
CTaBAATb Yrpo3y ANA XKU3HWU.
BbinosIHEHWE UHCTPYKLMUIA, Cne-
AyOLWUX 33 NpeaynpexaeHnem
OCTOPOXHO, aonyctMumo To/b-
KO Npu NO/IHOM NOHMMAHUU U
cobnoaeHnn Bcex yKasaHHbIX
TpeboBaHwmid.
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Ocumnnorpadsl InfiniiVision cepumn 2000 X — o3HaKomuTeNbHanA
MHGopMauma

.WKsmaH'r InfiriViskon MSO-X 20244 Mivd Sgesd DaiBosicie  06MME 1 G5als ﬂl&pm

Agilent

Ta6nuua 10cumnnorpadsl 2000 cepum X, 3Ha4YEHUA LMPUHbI NMOOCHI MPONYCKAHUA

Monoca 70 Mrly 100 MTy, 200 Mrfy,
nponycKaHusA

2-KaHanbHbIM MSO + | MSO-X 2002A MSO-X 2012A MSO-X 2022A
8 nornyeckux

KaHanoB

4-kaHanbHbIA MSO + | MSO-X 2004A MSO-X 2014A MSO-X 2024A
8 nornyeckux

KaHanoB

2-KaHanbHbI DSO DSO-X 2002A DSO-X 2012A DSO-X 2022A
4-kaHanbHbI DSO DSO-X 2004A DSO-X 2014A DSO-X 2024A

Ocumnnorpadsl Keysight InfiniiVision 2000 cepum X xapaKkTepusyoTca caeayowmmm
0COBEHHOCTAMM.
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Mogaenu ¢ WwupmHon nonockl nponyckaHma 70 My, 100 Mlu, 200 MTu,.

[ByxKaHaNbHble U YeTblpexKaHaibHble MOAENN LMPPOBbIX 3aMOMUHAIOLLUX
ocupunnorpagos (DSO).

Mogenu ocupnnorpados cmellaHHbIX cMrHanos (MSO): 2+8 KaHanos 1 4+8 KaHaNoB.

Ocumnnorpadbl MSO yao6Hbl B NPUMEHEHUN ANS HANAAKWM YCTPOMCTB, B KOTOPbIX
OEeNCTBYIOT aHa/I0rOBble CUTHAsIbl U CTPOTO KOPPEMPOBaHHbIE LMbPOBbIE CUrHANbI.
Bocemb LMPPOBbLIX KaHaioB paboTatoT NpM YacToTe AMckpeTnsaumm 1 Mebib/c ¢
4acToTOM NepekatoYeHna KaHanos 50 Mry,

8,5-atonmosbit ancnaen WVGA.

YacToTa nepemexatoLeinca auckpetnsaumm 2 M'ebib/c; yactoTa
Henepemexatoulencs auckpetnsaumm 1 Mswib/c.

100 knnoTouek namati MegaZoom |V Ha oAuH KaHan ans obecneyeHmna HamBebICLLER
CKOPOCTM 0OHOBAEHMA CUTHaNA. BO3MOMKHOCTb pacluMpeHns 40 1 MeraTouku Ha
OZIMH KaHan.

HanMHble NOBOPOTHbIE PYYKM 0BecneunBatoT 6biCTPbIN BbIGOP NapameTpos.

Tunbl 3anycka: No nepenazay ypoBHs, MO AJUTENbHOCTM MMMYIbCOB, NO KOAOBOW
KOMBUHALUMK W 3aMyCK BUAEOCUTHANaMMU.

Onuumn nocneaoBaTeNbLHOro AeKoAMpoBaHmMa 1 3anycka ana curdanos CAN/LIN,
IZC/SPI, n UART/RS232. Lister ans otobpaxeHus nakeTos nocaea0B8aTe/1bHOro
OEeKoAMPOBaAHMSA.

Henb3a Mcnonb3oBaTh GYHKUMM LUMDPOBLIX KaHAN0B 1 NMOCNEA0BATENbHOMO
AeKkoanpoBaHMa ogHoBpeMeHHo. KHonKa [Serial] (MocnepoBaTtenbH.) meeT
npuopuTeT nepep kHonko [Digital] (ludpos.). MocnegosatenbHbie 3anyckn moryT
6bITb MCMO/Ib30BaHbI, €C/IN BKAOYEHbI LMdPOBbIE KaHasbl.

MaTemaTnyeckme onepaumm C OCLUMANOrPAMMaMM: CNOKEHWE, BblUUTAHKE,
YMHOKeHKne 1 bbicTpoe npeobpasosaHme Oypbe (FFT).

O6pasLoBble OCUMAIOTPaMMbI (2) 4NR CPAaBHEHMA C APYIUM KaHaA0M MAn Ans
BbINOJHEHMA MaTEMaTUUYECKMX onepaLmii.

MHOXeCTBO BCTPOEHHbIX BUA0B l/|3lv\epeH1/n71.

BCTpOEeHHbIM NULEH3MOHHDBIN reHepaTop CUrHaNoB cneLmanbHon Gopmbl: CUTHabI
CMHYCOMAANBHOM, MPAMOYrO/IbHOM, MMI006pa3HOM GOPMbI, UMMY/bCbI, MOCTOAHHOE
HanpsaXeHue, Wym.

MopTbl USB A41a BbIBOAA AaHHbIX Ha MeYaTb, 414 COXPaHEHMA M COBMECTHOIO
MCNONb30BAHMA JAHHbIX.

JononHuTensHblt moaynb LAN/VGA ana npucoeanHeHna K T0KaNbHOM CeTU 1 K
BHELUHEMY BUAEOMOHUTOPY.
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e JlononHUTenbHbIN moaynb GPIB.

e BcTpoeHHas B ocuuanorpad onepaTneHana cnpaBoYHas cuctema (Quick Help). Ytobsi
BbI3BaTb HA 3KPaH 3Ty CNPaBOYHYIO CUCTEMY, AOCTATOYHO HaXKaTb M YAEPHKMNBATb
nobyto Knasuwy. MoapobHble MHCTPYKUMM MO NPUMEHEHWIO ONepaTUBHOM
CNPaBOYHOM CUCTEMbI CoAepKaTCA B pasaene “[locTyn K BCTPOEHHOW KpaTKoW
cnpaBke" Ha cTpaHuLe 48.

3a pononHuTenbHon nHbopmaumeit o6 ocumnnorpadax InfiniiVision obpattantech Ha
Hall canT: "www.keysight.com/find/scope."
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CopepskaHne JaHHOro pyKoBOACTBA

B aTOoM pyKOBOACTBE OMNMUCbIBAETCA NpumeHeHme ocuunnorpados InfiniiVision 2000
cepum X.

Mpw pacnakoske ocuunnorpada u e [naBa 1, “Havyano pabotbl,” Ha cTp. 23
nepBoM ero NPMMeHEeHMU CM. :

Mpw oTOBbparKeHNN CUTHANOB U e [naBa 2, “Cpeacrtsa ynpaBaeHUA pa3BepTKon,” Ha
NONYYEHHbIX AAHHbIX CM.: ctp. 51
e [naBa 3, “CpeacTsa pery/MpoBKM No BePTUKanu,” Ha
cTp. 65

e [naBa 4, “MatemaTnyeckas obpaboTka
ocumnnorpamm,” Ha cTp. 73

e [naBa 5, “OnopHbie curHanbl,” Ha cTp. 89

e [naBa 6, “Undposble KaHanbl,” Ha cTp. 93

e [naBa 7, “lekognpoBaHne NocneaoBaTe/IbHbIX
OaHHbIX,” Ha cTp. 113

e [naBa 8, “HacTpoiika akpaHa,” Ha cTp. 119

e [nasa9, “MeTku,” Ha cTp. 125

Mpw HacTpoWKe 3anycKoB nan e [nasa 10, “3anyckn,” Ha cTp. 131
pexkmMmoB cbopa AaHHbIX CM.: e [naBa 11, “Pexkum 3anycka/csasb,” Ha cTp. 153
e [naBa 12, “YnpaBneHne cbopom aHHbIX,” Ha CTp.
161
BbinonHeHWe namepeHuii n e [nasa 13, “Kypcopbl,” Ha cTp. 179
aHann3a AaHHbIX: e [naBsa 14, “UsmepeHnus,” Ha cTp. 189

e [naBa 15, “TectvpoBaHue no macke,” Ha cTp. 211
e [naBa 16, “Uudposoi BonbTMeTp,” Ha cTp. 225

Mpn ncnonb3oBaHMKU BCTPOEHHOTO e [naBa 17, “TeHepaTop curHanos,” Ha cTp. 229
reHepaTopa CUrHaNoB CM.:

Mpwn coxpaHeHnn, BOCCTaHOBNEHUM e [/1aBa 18, “CoxpaHeHune/BoccTaHOBAEHME
WM NeYyaTu CM.: (HacTpoMKK, 3KpaHbl, AaHHbIe),” Ha cTp. 241
e [naBa 19, “lMeyvaTb (3KpaHoB),” Ha cTp. 253

Mpw ncnonb3oBaHUM GYyHKLMI e [naBa 20, “HacTpoiikn ytnuaut,” Ha cTp. 259
YTUAUT unn Beb-uHTepdelica e [naBa 21, “Beb-uHTepodeiic,” Ha cTp. 281
ocumnnorpada cm.:
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[na cnpaBku cm.: e [NaBa 22, “CnpaBoyHble maTepuanbl,” Ha cTp. 297

Mpu ncnonb3oBaHMM 3anycKa No e [naga 23, “3anyck no CAN/LIN v nocnegosatenbHoe
NINLLEH3NPOBAHHOM OekoauposaHue,” Ha cTp. 317

nocsegoBaTeNbHOM WKHE U e [naBa 24, “3anyck no 12C/SPI u nocneaosartenbHoe
YHKUNIN AeKOaMPOBAHUSA CM. nekoampoBaHue,” Ha cTp. 335

e [naBa 25, “3anyck no UART/RS232 u
nocsiegoBaTtesibHOE AeKoaupoBaHue,” Ha cTp. 355

KpaTkne MHCTPYKLMKN NO NocneaoBaTe/IbHOMY HaXKaTUIO KHONOK NaHenu 1
NPOrpaMMHbIX KHOMOK

MHCTPYKLMKM MO HaKaTUIo NOCNeA0BaTENbHOCTEN KHOMOK NPUBEAEHbI B COKPALLEHHOM
BuAae. B cokpalleHHOM BUAE MHCTPYKUMA NO HaxkaTuio [KHonku 1], 3atem
MporpammHoit KHoNKK 2 1 3aTem NMpPorpammHOM KHONKK 3 BbIMAAUT CAeayoWwmm
obpasom:

HaxmuTe [KHONKy1]> MporpammHyto KHOMNKY 2 > MporpaMmmHyto KHOMKY 3.

KHonkamu moryT 6biTb [KHONKA] nuesoli naHenn unu NMporpammHan KHONKa.
MporpammHble KHOMKKU — 3TO WECTb KHOMOK, PAaCnoN0XKeHHbIX CPa3y Noj, 3KpaHoM
ocumnnorpada.
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11 Pexxum 3anycka/cBaAsb
Bbibop pesknma 3anycka: "AsTo" nam "HopmanbHbin" / 154
Bbibop cBaAsu Tpurrepos / 156

BK/IlOYEHME U BbIK/IOYEHUE NOAABNEHUA LWYMa NPr
3anycke / 157

BktoueHue U BbikNtouyeHue BY-3arpaxkgeHua / 158
HacTpoiika 3ageps<ku 3anycka / 158

Bxoa, BHELIHEero UCTOYHKMKa 3anycka / 159

A

MpeaenbHoe HanpsKeHMe Ha BXOLE BHELIHEro Tpurrepa
ocuunnorpada / 159
12 YnpaBneHue c60pom AaHHbIX

PaboTa, ocTaHOBKa M BbINONHEHWE OAMHOYHOIO LMKAa cbopa
AaHHbIX (ynpasneHue paborton) / 161

Obuwue ceegeHna o guckpetusaumm / 163
Teopua anckpetmsaummn / 163
HanoeHwue cnektpos / 163
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Monoca nponyckaHuA ocumanorpada n yactoTa
auckpetnsauuun / 164

Bpems HapacTaHua ocumnnorpadpa / 166
Heobxoanman nosoca nponyckaHus ocunanorpada / 167
O6bem namaTu 1 vacToTa aguckpetnsauun / 168

Bbibop pexxkunma cbopa AaHHbIX / 168
Peskum cbopa gaHHbix "HopmanbHbiin" / 169
Pexkum cbopa gaHHbix "ObHapy»keHne nukos" / 169
Pexkum cbopa aaHHbix "YcpeaHenue" /[ 172
Peskum cbopa AaHHbIX "BbicoKoe paspelweHune" / 174

C60p AaHHbIX B CErMEHTUPOBaHHYo namats / 175
HaBurauua mexay cermeHtamun / 177

MNMocToAHHOE nocnecBeyeHne ¢ UCNOIb30BaHMEM
cermeHTUMpoBaHHoW namatn / 177

Bpems noarotosku cermeHtTuposaHHou namatm / 177
CoxpaHeHue AaHHbIX cermeHTUpoBaHHoW namatn / 178

13 Kypcopel
BbinosiHeHMe KypCcopHbIX namepenuii / 180

Mpumepbl KYPCOPHbIX M3MmepeHnin / 183

14 WN3mepeHuAa
ABTOMaTUYECKOE BbiNonHeHne namepernn / 190

CsoaHan Tabnunua nsmepenmii / 191
O6bwm cHumok / 193

N3mepeHua HanpsasxkeHus / 194
MonHaa amnautyaa / 195
Makcumym / 195
MuHumym / 195
Amnautyga / 195
BepxHuit yposeHb / 196

HAYYHOE
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OcHoBaHue / 197

OTKNOHEHME OT YCTaHOB/IEHHOTO 3HavyeHma / 197
OTpuuaTenbHblii Bbibpoc / 198

CpenHee 3HayeHne / 199

DCRMS / 199

ACRMS / 200

N3mepeHusa spemeHn [ 202
Mepuog / 202
Yactota / 203
+ AnutenbHocts / 204
— OQnutenbHocts / 204
Pabounit umkn / 204
Bpemsa HapacTaHua / 204
Bpems cnaga / 204
3agepxka / 205
daza / 206

Moporu usmepenuin / 207

OKHO M3mepeHua 1 akpaH "Macwtab" / 210

15 TectMpoBaHue No macke
Co3paHue macku "3onotoro" curHana (Astomacka) / 211
MapameTpbl HAaCTPOMKM TecTa No macke / 214
CraTucTuKka no macke / 217
N3meHeHue daitna macku BpydHyo / 218

CospgaHue daina macku [/ 222
Kak npoBoanTtca TecTMpoBaHue no macke? / 224

16  Uwndposoit BonbTMETP

17 TleHepaTop cMrHanos

Bbi6Op TMMOB M HAacTPOEK CreHepUpPOBaHHbIX CMrHanos / 229

HAYYHOE
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BbIBOA, CUHXPOHU3MPYHOLLMX MMMYNLCOB reHepaTopa / 232
OnpegeneHve pacyeTHOM HarpysKku Ha Bbixoge / 233

Mcnonb3oBaHMe NOrMYecKmx NpesyCcTaHOBOK r’MYecKme
npeaycTaHOBKM reHepatopa curHanos / 233

[obasneHue Wyma B BbiBOA reHepatopa curHana / 234

[lobaBneHne MoaynaLMM K BbIXOAHOMY CUTHANY
reHepatopa / 235

HacTtpoitka amnautyaHon moaynaumu (AM) / 236
HacTpolika yactotHow moaynsaumu (FM) / 237
HacTpoiika maHunynaumm casmurom yactotbl (FSK) / 238

BoccTaHoOB/IEHME HAaCTPOEK reHepaTopa CUrHaA0B Mo
ymonyaHuio / 239

18 CoxpaHeHune/BocCTaHOBAEHME (HACTPOMKM, IKPaHbI, AaHHbIE)

CoxpaHeHue HacTpoeK, M300parKeHUn 3KpaHa namn
AaHHbIX [/ 241

CoxpaHeHwue painnos HacTpoiiku / 243

CoxpaHeHue dainnos nsobparkeHuii B popmate BMP nan
PNG / 243

CoxpaHeHue dalinioB gaHHbIX B dopmaTe CSV, ASCII XY nan
BIN / 245

Ynpasnenue gauHon / 246
CoxpaHeHwue painnos gaHHbIX Lister / 247

CoxpaHeHwue $paitioB ONOPHbIX CUrHaNI0B Ha
USB-Hakonutens /[ 247

CoxpaHeHue mackn / 248
HaBuraums no mectam coxpaHeHus / 248
Bsog umenu daitna / 249
BoccTaHoBNneHMe $ainnoB HACTPOIMKM, MAaCKM MU ONMOPHbIX
curHanos / 250

BoccTaHoBneHue dainos HacTpoku / 250
BoccraHosneHue dainos mackm, / 251
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BoccraHoBieHUe $aitioB ONOPHbIX CUTHA/OB C
USB-HakonuTtena / 251

BoccTaHoB/IeHME HAacTPOEK Mo ymonyaHuio / 251

BbinonHeHue 6e3onacHom ounctknm / 252

19 MeyaTb (3KpaHOB)
MeuyaTb 3KpaHa ocumnnorpadpa / 253
HacTpoitka nogkatoyeHusa cetesoro npuHtepa / 255
YcTaHOBKa 3HaYeHui napameTpos nedyatn / 256

YcTaHoBKa 3Ha4yeHus napametpa "Manautpa" / 257

20  HacTpoiku ytuaut
HacTpoiiku nntepdelica ssoga-sbisoga / 259

HacTtpoiika nogkatodeHua ocumnnorpada k cetm LAN / 260
YcraHoBKa coeguHeHus c cetbto LAN / 261
ABTOHOMHOE (NpAmoe) noakntoveHne K MK/ 262

Oucnetyep dpaiinos / 263

HacTtpoitka napameTtpos ocumnnorpadpa / 265
PacwupeHve no LeHTPy UaK No HUXKHeMY YpoBHIO / 265
OTKAtOYEeHUE/BKAOUEHUE NPOo3padHbIX poHoB / 266
3arpyska 6MbANOTEKN METOK Mo ymonyaHuio / 266
HacTpoiika skpaHHOM 3acTaBkn / 266
YcTaHOBKa MapaMeTpoB HacTPOWKKM aBToMmacluTaba / 267

HacTtpoiika yacos ocuunnorpada / 268

HacTpolika uctouyHunKka gnsa pasbema TRIG OUT Ha 3agHen
naHenn / 269

BbinonHeHune obecnyskmnsanma / 270

Monb3oBaTenbcKana Kanmbposka / 270
BbinosHeHMe camonpoBepku obopyaosaHua / 273
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OtobpaskeHue cBegeHnit 06 ocumnnorpade / 274

OTo6pakeHne CoCTOAHUA N0/b30BaTE/IbCKOM
Kanubposku [/ 274

Yxop, 3a ocumanorpadom / 274

MpoBepKa rapaHTUIMHOTO cTaTyca U cTaTyca
nocnerapaHTuitHoro obcayskmsanua / 275

KoHTaKTHble cBegeHus Keysight / 275
Bosspar yctpoitctea / 275

Hactpoika kHonku [Quick Action] (BbicTpoe gericteue) / 276

JobasneHune noacHexnua [/ 277

21 Beb-uHTepodelic
Hoctyn Kk Be6-uHtepoeiicy / 282
YnpasneHue ocumanorpapom ¢ NOMOLLbIO
Web-6pay3zepa / 283
OunctaHumMoHHan nepeaHas naHenb Real Scope / 284
OuctaHumMoHHan nepeaHas naHens Simple / 285

YnaneHHasn nvueBan naHeab Ha ocHoBe 6paysepa / 286

[nCcTaHUMOHHOE NporpammMmmpoBaHne yepes
Web-untepderic / 287

AnctaHUMOHHOE NPorpaMmMMpPOBaHUE C MPUMEHEHNEM
naketa Keysight |10 Libraries / 288

CoxpaHeHue/BoccTaHoBneHne / 289
CoxpaHeHue ¢palinos c nomolbio Beb-uHtepderica / 289
BoccraHoBneHue daitnios yepes Beb-nHTepdeinc / 290

Get Image / 291
PyHKUMU naeHTUbMKauun [/ 292
CpepacTtsa usmepenua / 292

YctaHoBKa napons / 294

HAYYHOE
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22 CnpaBou4Hble maTepuansl
TexHU4yecKue xapakrepuctukm / 297

Kateropusa nsmepenus / 298
KaTeropua nsmepeHus ocumnnorpada / 298
OnpeaeneHusa Kateropumn usmepenus / 298
CTOMKOCTb K CKauyKam HanpsxeHua / 299

A

MpenenbHoe BXOAHOE HamnpsAMKeHMe Ha aHa/IoroBoOMm
Bxoge / 299

A

MpeaenbHoe Hanps»eHue Ha BXoAe LMdppoBoro
KaHana / 299

BHewHwne ycnosua / 299

MpobHuKKn 1 npucnocobnenns / 300
MaccuBHble NpobHuKM / 300
OnddepeHumanbHbie npobHnkn / 301
TokoBble NpobHukn / 302
HoctynHble npucnocobnexma / 302

3arpysKa AnuUeHsuii 1 mogepHusauma ocumnnorpadpa / 303
JinueHsmnoHHble onumm / 303
Opyrve onunn / 305
MopaepHusauma ocumnnorpada ao yposHa MSO / 305

O6HosneHunsa ana NO n mukponporpamm / 305

dopmat ABOUYHbBIX AaHHbIX (.bin) / 305
[BounuHble gaHHble B MATLAB / 306
dopmar 3aronoska asondHoro ¢avina / 307
MprMmep NPorpammbl 4S8 YTEHMSA ABOUYHbIX AaHHbIX / 310
Mpumepsbl ABonuHbIX dbannos / 310

dainbl CSV 1 ASCII XY / 313
CrpyKkTypa daitnos CSV n ASCII XY / 314
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MWHMManbHOE 1 MaKcUMasibHOe 3HaveHWA B dpaitnax
Csv / 314

OduunanbHoe ysegomneHune / 315

23 3anyck no CAN/LIN n nocnegoBsatenbHoe AeKOAMPOBaHUE
HacTtpoiika ocunnnorpacda ansa curHanos CAN / 317
3anyck no CAN / 319

MocneposaTenbHoe aekogmuposaHue CAN / 321
NHTepnpeTauma AaHHbIX aekoamnposanHma CAN / 322
Cymmupytouiee yctporicteo CAN / 323
NHTepnpertauna aaHHbix CAN Lister / 325
Mouck gaHHbIx CAN B Tabnuue Lister / 326

HacTtpoitka ocumnnorpada ans curHanos LIN / 327
3anyck no LIN / 328

MocnenosaTenbHoe aekoamposaHue LIN / 330
NHTepnpeTauma AaHHbIX gekoanposanma LIN / 332
MHTepnpeTauna aaHHbIX LIN Lister / 333
Mowuck gaHHbix LIN B Tabnuue Lister / 334

24 3anyck no 12C/SPIl n nocnepoBaTtenbHoe AeKOoANPOBaHME
Hactpoiika gns curHanos 12C / 335

3anyck no 12C / 336

MocneposaTenbHoe gekoanposaHue 12C / 340
MHTepnpeTauma AaHHbIX AeKkoanposaHua 12C / 342
NHTepnpetaumns aaHHbIx 12C Lister / 343
Mouck gaHHbix 12C B Tabnnue Lister / 344

HacTtpoiika curHanos SPI / 345
3anyck no SPI / 349

MocneposaTenbHoe AekoguposaHue SPlI / 351
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MHTepnpeTauma AaHHbIX gekoanposaHma SPI / 352
NHTepnpeTauna aaHHbIX SPI Lister / 353
Mouck gaHHbIX SPI B Tabauue Lister / 353

25  3anyck no UART/RS232 1 nocnegoBaTtenbHoe AeKoanmposaHue
HacTtpoiika ocunnnorpada ansa curHanos UART/RS232 / 355
3anyck UART/RS232 / 357

MocnenosaTenbHoe aekoamposaHue UART/RS232 / 359

NHTepnpeTauna AaHHbIX AeKoANPOBaHNA
UART/RS232 / 361

Cymmupytouiee yctporctso UART/RS232 / 362
NuTepnpeTtauna aaHHbix UART/RS232 B Lister / 363
Mowuck paHHbix UART/RS232 B Tabauue Lister / 363

MpeaMeTHbIN yKasaTesb

HAYUYHOE
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Ocumnnorpadsl Keysight InfiniiVision 2000 cepun X
PyKoBOACTBO NO/1b30BaTENA

1 Hayano paboTbl

MpoBepKa coAepKMMOTo ynakoBku / 23

HaknoH ocumnnorpada ana ygobHoro npocmotpa / 26
BkatoyeHme ocuunnorpada / 27

MoakntoyeHne NpobHMKOB K ocuunnorpady / 28

BxogHow curHan / 29

BoccraHoBneHWe HacTpoeK ocuuanorpada no ymonyaHuwo / 29
Mcnonb3oBaHWe aBTomacluTabuposaHus / 30

KomneHcaumsa naccuBHbIx NpobHMKos / 32

M3yyeHne HaxoaALWMXCA Ha IMLEBOI NaHenn CpeacTs ynpasieHna u pasbemos / 33
M3yyeHne pasbemoB 3agHel naHenu / 44

M3yyeHue aucnnesa ocumnnnorpada / 47

JocTyn K BCTPOEHHOM KpaTKoii cnpaske / 48

B 3TOM rnase onucbIBaOTCA AENCTBUA, MPeANpPUHUMAEMbIe MPU MEPBOM UCMO/b30BAHMM
ocuunnorpada.

MpoBepKa CoAePKMMOTO YNaKOBKM

¢ [IpoBepKa TPAHCMOPTUPOBOYHOIO KOHTEMHEPA Ha HaslMYMe NOBPEXKAEHMIA.

MpKY HAMYUM BUAMMBIX NOBPEXKAEHWI TPAHCMIOPTUPOBOYHOIO KOHTENHEpa
COXPaHWTEe ero Uan amopTU3NPYIOWMI MaTepUan 40 KOHLA NPOBEPKM COAEPKUMOTro
MOCbIIKM Ha KOMMNEKTHOCTb, @ TaKMKe MeXaHWYECKOM 1 31eKTPUYECKOM NPOBEPKM
camoro ocumanorpada.

e YbeauTech B NONYyYEHUN NePeYMCAEeHHbIX Aasee HaMMEHOBaHWIA U APYTMX BO3MOXHO
3aKa3aHHbIX NpMCnocobieHni.

KEYSIGHT

TECHNOLOGIES
23
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Hauano paboTbl

Ocumnnorpad InfiniiVision 2000 cepum X.

Kabenb NUTaHMA (XapaKTepUCTMKIM Kabena 3aBUCAT OT CTPaHbl NPOM3BOACTBA).
MpobHMKN ocumnnorpada:

ABa NPOBHMKA A5 ABYXKaHaNbHOM MOAENN;

YyeTbipe I'IpO6Hl/IKa ana qubIDEXKaHaﬂbHOVI Mmoaenn.

KOMMaKT-AMCK C AOKYMEHTaUMEN.
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CMm. TaKxe

Hauano paboTbl

N2862B probes
(Qty 2 or 4)

Documentation CD

Digital Probe Kit*
(MSO models only)

Power cord
(Based on country
of origin)

*N6459-60001 Digital Probe Kit contains:
N6459-61601 8-channel cable (qyt 1)
01650-82103 2-inch probe ground leads (qyt 3)

5090-4832 Grabber (qty 10) \\\\\\\\\\ %

Digital probe replacement parts are listed in the
"Digital Channels" chapter.

e “JlocTynHble npucrnocobnexHms” Ha ctpaHuue 302

Ocumnnorpadsl Keysight InfiniiVision 2000 cepun X PykoBOACTBO N0OAL30BaTE/ A
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1  Havano pabotbl

YcTaHoBKa gononHuTtensHoro moayna LAN/VGA nan GPIB

Ecnm HeobxoaMmo ycTaHoBMTb Moaynb DSOXLAN LAN/VGA nnv moayns DSOXGPIB GPIB,
TO ero yCTaHOBKY C/aeAyeT BbIMOAHWUTL Nepes, BKAoYeHMeM NMTaHua ocumanorpada.

1 EC/v HYXXHO M3B/1€Yb OAMH MO/Y/Ib M YCTAHOBWTb Ha €ro MecTo APYroi, TO caasuTe
MPYKUHHbIE KOMMEHCATOPbI NMEPBOro MOY/IA 1 aKKYPaTHO M3B/IEKMUTE €ro U3 OTCEKa
00151 MOy /A,

2 YT106bI YCTAHOBWUTbL MOAY/b, BABUHbLTE €70 A0 YNOpa B OTCEK A4/19 MOAYAA Ha 3a4Hen
naHenu npubopa.

MpYKMHHbIE KOMMEHCATOPbI MOAY/A 3aLLENKHYTCS, 3adUKCUPOBAB €ro B OTCEKE.

LAN/VGA Module
_A F uss @ i P—
DEVICE O HosT —
[y =1

e
@ R Module Slot
TN

T 1
T T
c ; GPIB Module
A [ T
—
GROUND TO AVOID € 1

—]
~ 100120V, 50/60/400Hz (o)
~ 100-240V, 50/60Hz

109 wate
\L@f'

Moaynb LAN/VGA nnn GPIB cieayeT yCTaHOBUTb Nepes, BKAOHEHNEM NUTaHUA
ocumnnorpada.

HaknoH ocumnnorpada ana yaobHoro npocmoTpa

Moa nepeaHUmM CTOMKamu ocuuanorpada UMETCA CKAAAHbIE HOMKM, KOTOPbIE MOXHO
BbIABUHYTb, YTODbLI HAKNOHUTL ocuuanorpad.
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Hauano pabotel 1

Flip-Out Tabs

Bk/toyeHue ocumnnorpada

TpeboBaHMA K
3N1EKTPONUTaHMUIO

TpeboBaHuA K
cucTemam
BEHTUAALMUM

BkntoueHune
ocumnnorpada

TpeboBaHMA B OTHOWEHUM HANPAXKEHUA B CETU, YACTOT M 3NEKTPOMUTAHNSA:
¢ HanpsasxeHue B cetn — 100-120 B (nepem.), 50/60/400 I'y,

e 100-240 B (nepem.), 50/60 I'y,

e 100 BTt — maKc.

30Hbl BMYCKa W BbIMyCKa BO3/lyXa He A0/KHbI BbITb 3acopeHbl. [na obecneyeHums
HaZ/1eKallero oxnaxaeHns NpUToK BO3Ayxa He A0/KeH bbITb orpaHuyeH. Oba3aTenbHO
cneauTe 3a Tem, YTobbl 30HbI BMYCKa W BbiMyCKa BO3yXa He Bbln 3aCOpeHbI.

Moa AeVICTBVIeM BEHTUNATOPA BO34yX BCACbIBAETCA N3 NIeBOM N HUXKHEW YacTel
ocu,mnnorpad)a M BbIBOOANTCA N3 OTBEPCTUA Ha 3a,£|,Hel>1 naHesmn ocu,wmorpad)a.

Ecnu ocumnnorpad ycTaHOBNEH Ha CTole, HeObXoAMMO obecneunTb
50-MUNNMMETPOBbIE 3a30Pbl N0 HoKkam ycTporcTea M 100 MUAIMMETPOBbIE 3330pPbl Ha,
M NOL YCTPONCTBOM A/1A HaA/1€XKaLLen BEHTUNALNM.

1 MogakntoymTe Kabenb NUTaHMA K NOPTY Ha 3a4Hel naHean ocumanorpada, 3aTem
NOAKNOUMTE €ro K NOAXOAALLEMY UCTOYHUKY HAaMPAKEHWA NePeMEHHOro ToKa.
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1  Havano pabotbl

MponoxuTe Kabenb NUTaHUA TaKMM 06Pa3OM, YTOObI UCKIHOUNTL 3alleMaeHme
Kabena HoXKamu ocumnnorpada.

2 Ocuwmnnorpad aBTOMaTUYECKM HACTPaMBAET BXOAHOE HaMpsaXKeHWe B CETU B
amanasoHe ot 100 go 240 B nepemeHHOro Toka. lNpeaocTaBieHHbIN CETEBOM WHYP
COOTBETCTBYET TPeOOBAHUAM CTPAHbI-U3rOTOBUTENA.

Bcerpa ncnonb3yiuTte 3asemMmNeHHbI Kabenb nutaHma. He cHUmamTe 3asemneHue ¢
OCTOPOXHO A y
Kabensa nutaHua.

3 HaxkmuTe BbIKAKOYaATENb NUTAHKA.

BbikAtouaTesib MUTaHUA HAXOAWUTCS B IEBOM HUKHEM Yy MLEBOIN NaHe M yCTPOMCTBa.
Ocumnnorpad BbINOAHAUT NPOLEAYPY CAMOAMATHOCTUKM U Yepes3 HECKObKO CEKYHA,
OyaeT rotos K paboTe.

[MoaKkntoyeHne NpobHMKOB K ocumanorpady

1 MopakntoumTe NPobHMK K pasbemy KaHana BNC ocumnnorpada.

2 [loakntoumTe BblABMMKHOM HAKOHEYHMK ['IpO6Hl/IKa K Hy)KHOVI TOYKe uenn nnm
TECTUPYEMOTIO yCTpOl\/‘lCTBa. Ob6nA3zaTesnbHO noaKAt4nTe Kabesb 3a3emneHunsn
I'IpO6Hl/lKa K TO4YKe 3a3emM/1eHnA Uuenn.

A MpeaenbHoe BXOAHOE HaNpAMKeHWe Ha aHa/l0roBOM BXOAE

CAT I: 300 cpepHekBaapaTuyeckux B, 400 Vpk; anHamun4yeckasa neperpyska no
HanpsxkeHuto 1,6 kVpk

C npo6bHukom 10073C 10:1 — CAT |: 500 Vpk
C npobHuKkom N2862A nnn N2863A 10:1 — 300 cpeagHekBaapaTUYeCcKux B
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Hauano pabotel 1

A He aonyckaite cmelleHua Kopnyca ocumunnorpada

HapyleHwue 3a3emieHna U cMmelleHre Kopryca ocuuanorpada MoryT NpuBecTy K
HETOYHbIM U3MEPEHMAM, 3 TaKXKe NoBpexaeHuo obopyaosaHus. Kabenb
3a3emneHunsA NPobHMKa caeayeT 3aMKHYTb Ha Kopnyc ocumuanorpada v NoAKAYUTb
K NPOBO/Y 3a3eM/IEHUA CMI0BOrO Kabens. Ecnn HyXKHO BbINONHUTL U3MEpPEHUE
MeX Iy ABYMSA TOYKaMM, HAaXOAALLMMUCA NOL, HANPsXKEHNEM, cnesyeT
ncnonb3oBatb auddepeHumanbHbii NPOOHUK C 4OCTAaTOUYHbIM AUMHAMUYECKMM
AnanasoHoM.

OCTOPOMHO He cnepyet npeHebperaTb o6ecneyeHuem 3aLuTbl NyTeM 3a3eMNEHUSA
ocumnnorpada. 3azemneHune ocumnnorpada ocyLecTBAAETCA NOCPeACTBOM

Kabensa nutaHmA. Hapyu.lel-wle 3a3emMm/ieHUA noBblWwaeT PUCK Nopa*keHua
N1IEKTPOTOKOM.

BxogHoW curHan

MepBbll BXOAHOM cUrHam ocumanorpada — ato curHan emo 2 KomneHcaumm npobHmuka.
3TOT CUrHaN UCNoNb3yeTcsa AA KOMMNEHCcaUMm NPpobHUKOB.

1 TMoaxntounte NpobHUK KaHana 1 ocumnnorpada K KoHTakTy flemo 2 (Probe Comp) Ha
NINLEBOM NaHenun.

2 TMoakntoumTe Kabesb AaHHOMO NPOOHMKA K KOHTAKTYy 3a3emMaeHuns (pAgOM C
KOHTakToM [lemo 2).

BoccTaHOB/NEHME HACTPOEK ocLUuanorpada No YyMOAYaHUIO

BoccTaHoBAEHMe HacTpoek ocuuanorpada no yMmoa4aHmio

1 HaxmuTe kHonKy [Default Setup] (HacTpoitka no ymonuaHuio).

Ha»aTune 37O KHOMKM BOCCTaHaBANBAET HAaCTPOMKM ocumManorpada no ymondyaHuio. 3To
npuesoauT ocumanorpad B M3BecTHoe paboyee coctoaHKe. [lanee nepedncieHsi
OCHOBHbIE CTaHAAPTHbIE NapamMeTpbl.
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Tabnunua 2KoHdurypaumsa no ymonyaHmto

PassepTKa HOPManbHbIN pexkum, macwtab 100 mkc/gen, 3agepskka 0 c,
CUHXPOHU3MPYIOLLMI CUTHAN B LEHTPE 3KpaHa.

BepTukanb KaHan 1 BkAtoUeH, macwTtab 5 B/aen, cBA3b N0 NOCTOAHHOMY TOKY,
(ananorosbin nonoxexue 0 B.

curHan)

MCTOYHMK 3anycK no nepenaay, aBToMaTUYeCcKnit pexknm, yposeHb 0 V, UCTOYHMUK —

KaHan 1, cBA3b N0 NOCTOSHHOMY TOKY, YK/IOH nepeaHero ¢poHTa, Bpems
3apepKkmn 40 Hc.

Ouvcnnein nocnecBeyveHme BbIKAOYEHO, APKOCTb ceTKn 20/ .

Mpouee HOPManbHbINA pexkum cbopa AaHHbIX, KHonka [Run/Stop] (Myck/Cron) B
nonoxeHun Myck, Kypcopbl N UIMEPUTENN OTK/IIOYEHDI.

MeTku BCe M0/1b30BaTE/IbCKUE METKM, CO3AaHHble B 61UbBIMOTEKe METOK,
COXPaHAIOTCA (He yAaNnaTCa), HO BCEM MEeTKaM KaHanos byayT
BO3BPALLEHbl UCXOAHbIE UMEHa.

B meHto "CoxpaHeHne/BoccTaHoBAeHWE" MMEIOTCA OMLIMM MOJHOMO BOCCTaHOBAEHMS
3aBO/CKMX HAacTpoeK (cm. pasaen “BoccTaHOBAEHME HACTPOEK MO ymonYaHui' Ha
cTpaHuue 251) an BbiNnoNHeHMA 6Ge30MacHOM OYMCTKM (CM. pa3aen “BbinonHeHne
6e30nacHoOM oUMCTKN" Ha cTpaHumue 252).

cnonb3oBaHue aBTOI\/\aCLLITa6VIpOBaHI/Iﬂ

YT0Obl aBTOMATUYECKM HACTPOUTL HauayyLlee 0TOBpaXKeHne BXOAHbIX CUTHANOB Ha
3KpaHe ocumanorpada, McnonbsyiTe KHonky [Auto Scale] (ABTomacwTtab).

1 HaxkmuTe KHoMKy [Auto Scale] (ABTomacwiTab).

Ha akpaHe ocumnnorpada fonkeH 0TobpasnTbea NoA0bHbIN NpeacTaBieHHOMY
HUXE CUTHa.
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110%
TKEYSIGHT

Kanansl

0c 1

M eHio aMEGLUTES"
O TMEHKTE BbicTpa.otn. 2
ABTOMACLITES

2 [1nqa BO3BpaTa K NpeablayLiMm HacTpoiKam ocumanorpada HaxkmmuTe KHOMKy
OTMeHUTb ABTOMAcCLUTab.

3 [1ns BKAOUYEHMA "BbICTPOM 0TAaaKK" aBTOMaclTabupoBaHma, MU3MEeHeHMs
aBTOMacCLUTabUPyEeMbIX KaHaI0B UM COXPaHeHMA pexnma cbopa AaHHbIX B npoLecce
aBTOMACLUTabUPOBAHMA HaxkMMTE KHOMKY BbicTpasa otnaaka, KaHanbl 1y Pexxum
c6opa.

Te »e KHOMKM oTobparkatoTcs 1 B MeHto "HacTpoika aBTomacwtaba". Cm. “YcTaHoBKa
napameTpoB HACTPOMKK aBTOMacLuTaba" Ha cTpaHuue 267.

Ecnu curHan otobpakaeTcs, HO 3TO He TOT NPAMOYTrO/IbHbIN CUIHA/, KOTOPbIN MOoKasaH
Bblle, TO MPOBeAMTE NpoLeaypYy, Ha3biBaemyto “KomneHcaums naccuBHbIX
npobHUKOB" Ha cTpaHuLe 32.

Ecnu curHana He oTobpakaeTcs, To ybeanTech, YTO NPOBHUK HAEKHO MOAKOUEH K
BxogHoMy pasbemy BNC Ha nMueBol naHenu n pasbemy Jemo 2 (Probe Comp) cnesa.

MpuHuKUn Mpwu aBTON\aCLLITa6l/IpOBaHMM AHANTN3NPYHOTCA BCE CUTHA/Ibl Ha KaXXJO0M M3 KaHa/10B 1 Ha
LI,eVICTBVIFI BXOZE BHELWHEro MCTOYHMKA 3anycKa. Peyb naet n o LLI/I(I)pOBbIX KaHanax, eC/in TakoBble
aBTomacha6Mpo NOAK/TKOYEHbI.

BaHMA
Mpu aBTOMACLUTabUPOBAHUM YNAaBANBAKOTCA, BKAOYAKOTCA M MacliTabupytoTcs ntobble

KaHa/bl C MOBTOPSAIOLLMMCA CUTHAIOM YacToToM oT 25 [, pabounm uuKIom,
npesbiwatowmm 0,5/ , 1 MUHMMaNbHOM NoaHOM amnanTyaon 10 mB. Bce KaHanbl, He
YA0BNETBOPAIOLLME STUM TPeHOBaAHUAM, BbIKAOYAKOTCA.
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Hauano paboTbl

[ns BbIbOpa UCTOYHMKA 3aMyCKa HalAMTE NepBYIO AeNCTBUTENbHYIO GOPMY CUrHana,
HauYMHasA C UCTOYHMKA BHELLIHEro 3anycka, 3aTem, Nepexoas OT aHasI0roBOro KaHana ¢
HaMMeHbLUMM [0 aHaN0roBOro KaHana c HanboIbLLUMM HOMEPOM U (eC/NM NOAKAOYEHbI
UMPpPOBbIe NPOOHMKM) 3aKaHUMBaA LMGPOBLIM KaHa/IOM C HaMbObLLMM HOMEPOM.

Mpu aBTOMacLWTabupoBaHUM A1 3aAePKKM yKa3blBaeTca 3HaveHne O cekyHz,
HaCTpOiKa BpemeHu/aeneHns (CKOpoCTb Pa3BepPTKM) MO rOPU30OHTANIM 3aBUCUT OT
BXOHOro CMrHasna (OKoso 2 NepuoaoB 0TobpaskaeMoro Ha aKpaHe 3anyLeHHOoro
CUTHana), a ANA pPeXmnma 3anycka ykasbipaeTcs 3HadeHne "®poHT".

KomneHca LUMA MaCCUBHbIX I_IpO6Hl/IKOB

32

Kaablii naccBHbIA NPOBHUK ocumanorpada AonKeH bbiTb NOABEPIHYT KOMMNEHCALMM
[O/18 COOTBETCTBMA BXOAHbIM XapaKTepUCTMKaM KaHana ocumanorpada, K KOTOpomy oH

noAKAto4eH. HenpaBnabHO BbINOAHEHHAA NpoLedypPa KOMNEHCaLUMM NPOBHUKA MOKET
CTaTb NPUYMHOMN CEPbE3HBIX OLWMBOK B M3MEPEHMSAX.

1 BBOA CUrHaNa KomneHcauum npobHMKa (cm. “BxoaHoi curHan" Ha cTpaHumue 29).

2 Haxkmute kHonKy [Default Setup] (HacTpoiika no ymonuyaHuio) 415 BOCCTaHOBAEHMA
HacTpoek ocumanorpada No ymondaHuio (cM. “BoccTaHoBNIEHME HACTPOEK
ocumnnorpacda no ymonyaHuto" Ha ctpaHuue 29).

3 Haxkmute KHonKy [Auto Scale] (ABTomacwutab), 4ToObl aBTOMATUYECKM HACTPOUTH
ocumnnorpad Ana cMrHana KomneHcaumm npobHuka (cm. “Mcnonb3oBaHue
aBToMacwTabupoBaHua" Ha cTpaHuue 30).

4 HaXMWTe KHOMKY KaHana, K KoTopomy nogxatodeH npobHuk ([1], [2] n T.4.).
B meHto "KaHan" Haxkmute KHonky MPo6HUK.

6 B meHto "MpobHMK KaHana" HaxkmmTe KHoMKy MpoBepKa npo6HMKa 1 creayiite
MHCTPYKLUMAM Ha 3KpaHe.

Mpyn HEOBXOAMMOCTU UCMONb3YNTE HEMETANINYECKMIA MHCTPYMEHT (Npuaaraemblii K
NPO6HMKY), YTOObI HACTPOMTb NOACTPOEUHbIV KOHAEeHCcaTop NPobHMKa Ha
MaKCMMasibHO NAOCKMM MMMYAbC.

Ha npobHukax mogenu N2862/63/90 noacTpoeyHbI KOHAEHCATOP — 3TO MKeNTbli
perynatop Ha HakoHeYHWKe NpobHMKa. Ha ApyrMx NpobHMKax NOACTPOEYHbIN
KOMMEHCATOP PacnonoxeH Ha pasbeme BNC.
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MonHasa koMneHcaums
N M
UpeamepHas KkomneHcaums
N V /‘
( (
HepocraTouyHasi komneHcaums
N _

7 TloaknoumnTe NPOOHUKM KO BCEM OCTasIbHbIM KaHanam ocumanorpada (KaHan 2
2-KaHanbHOro ocumunnorpada UM KaHanbl 2, 3 1 4 4-KaHanbHOro ocumnnorpada).

8 [loBTOpPMTE NpoLEeaypY ANA KaKA0ro KaHana.

M3yyeHune HaxoasLWmMXCs Ha IMLLEBOM NaHe M CPpeaCcTB YNpaBaeHmaA v
pPa3bemMoB

Mpy YNOMUHAHWN KHONKU, HAaXOAAWENCA Ha NLEBOWN NAaHENN, UMeeTCs B BUAY Ntobas
KHOMKa (KnaBuila), KOTOPYH MOMKHO HaxKaTb.

[Mpo2paMMHQAA KHONKA — 3TO O4HA U3 6 KHOMOK, PACNO0}KEHHbIX HEMOCPEACTBEHHO MOJ,
ancnneem. YcnosHble 0603Ha4YeHMUA STUX KHOMOK 0TOHPaKaoTCA Ha aKpaHe Ha HUMM.
Mo mepe nepexoda 0T OAHOTO MeHIO ocumanorpada K 4pyromy nx GyHKUMM MEHAIOTCS.

OnucaHne 0603HaYeHHbIX Ha JaHHOM PUCYHKE MPOHYMEPOBAHHbIX CPEACTB YNpaBaeHuUs
CM. B NpuBeAeHHON danee Tabauue.
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5. KHorkn 6. Cpenctea 7. Cpenctea 8. KHorkn 9. KHonka [Default Setup]
WHCTPYMEHTOB ynpaBneHus ynpaBneHus ynpaBneHus (HacTpoiiku no ymon4yaHmio)
3anyckom pa3BepTKoW paboToi 10. Khonka
4. Pyyka BBOAA [Auto Scale]
(ABTOMacLUTab)

3. KHorka
[Intensity]
(ApkocTb)

11. JononHuTenbHbIE
cpefncTBa ynpaBneHus
curHanom

12. CpepctBa
ynpaeneHus
N3MepeHnem

13. KHonku curHanos
14. Knonkwn ¢parinos
15. KHonika [Help]

2. lNporpamMmmHble
KHOMKU

1. Beikntovatenb
nuTaHus <=

21. Bbixog 20. Bxogbl  19. OcHoBHOW  18. KoHTaktbl  17. Bxogbl (Cnpaska)
reHepatopa uUMdpPoOBbIX MOPT «Jemo 2», aHanoroBbix 16. CpeacTtea perynmpoBku
curHanos KaHanos USB «3asemneHve» kaHanos KO3 pULMEHTA OTKITOHEHNS
n «demo 1»
1. BbikntoyaTenb Y1o6bl BKAOYUTD NUTaHWe, HaXXMUTe OAUH pas; Ha*XMUTe elLle pas,
nUTaHus YTOObI OTKNOYUTL NUTaHME. CM. “BKtodeHmne ocumnnorpada Ha
CTpaHuue 27.
2. MporpammHble | DYHKUMM 3TUX KHOMOK 3aBUCAT OT MeHI0, 0TobparxkaembIx Cpasy Haj,

KHOMKKU HUMM Ha aucnnee.

C NOMOLLLbIO KHOMKM "Hasaa/BBepx" BbiNoAHAETCA
nepemelLeHne B Mepapxmum MeHI0 NPOrPaMMHbIX KHOMOK. Mpw
nepexoe K BEPXHeW YacTu MepapXmMyeckon CTPYKTYpbl KHOMKa

"Hazaa/BBepx" OTK/IIO4aET MeHI0. BMeCTo HUX Ha 3KpaHe
oTobparkatoTca ceegeHus 0b ocuunnorpade.
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Hauano paboTbl

1

3. KHonka[lntens
ity] (ApkocTb)

HasKMuTe 3Ty KHOMKY, 4To6bI ee noaceeTMTb. NoaceeTus ee,
NMOBEPHUTE PYUKY BBOAA, YTOBbI OTPEryInMpoBaTh APKOCTb
oTobparkaemoro curHana.

CoBcem Kak npwu paboTe ¢ aHanorosbiMm ocumaiorpadbom, ynpasnsas
APKOCTbIO CUTHAA MOXKHO BbIAENATb OTAE/bHbIE M0 AETANN.
PerynvpoBKa apKocTu LndpoBOro cMrHana HEBO3MOXKHa.
MoapobHOCTN 06 UCMONb30BAHUM PeryaaTopa APKOCTM Ans
NpoCMOoTpa AeTanei CMrHana cm. B pasgene “PerynivpoBka
ApKocTn" Ha cTpaHuue 119.

4, Pyyka BBOAa

Pydyka BBOAa ncnonb3yetca Ana BbI6opa 31eMEeHTOB MEHIO U1
N3MeHeHMA 3Ha4YeHnn. PYHKLUMA PYYKM BBOAA MEHAETCA B
33aBMCMMOCTM OT BbIOPAHHbIX MEHIO U MPOrPaMMHOMN KHOMKM.
ObpaTtute BHMMaHKe, 4TO, KOrAa C MOMOLLbIO PYYKM BBOAA MOMXKHO

BblIGpaTh 3HAUEHWe, 3HaK B BUAE U3OTHYTOMN CTPENKU O Hag Hei
noacseunBaetcs. Kpome TOro, Koraa CMMBOA PYYKM BBOAA

0 oTo6paskaeTca Ha O4HOM 13 NPOrPaMMHbIX KHOMOK, TaKKe
MOKHO Bbl6paTb 3HaYEHME C MOMOLLbIO PYYKM BBOAA.

YacTo an1a ocywiectsieHums Bbibopa LOCTaTOYHO NOBOPOTA KyUYKM
BBOZA. MIHOrAa pyyKy BBOAA MOXKHO Ha¥KaTb, YTOBbI NOATBEPAUTL UK
OTMeHUTb BbIBop. TaKKe HaKaTMem Py4YKu BBOAA C IKpaHa ybupatotca
BCM/IbIBAOLLME MEHIO.
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5. Knasuwmu Tools | Ctoga oTHOCATCA cneaytolme KNaBuwm:

e KnasuwalUtility] — 9Ty KnaBuwy HaxknmatoT, 4Tobbl 06paTUTLCA K
meHto Utility, KoTopoe no3sonseT Bam KoHUIrypupoBaTb
YCTaHOBKM NapamMeTpoB BBOAA-BbIBOAA, N0/1b30BaTbCA GakNoBbIM
obo3peBaTtenem, 3aaBaTb NPeANOYTUTENbHbIE YCTAaHOBKM
napameTpos, 06paLwaTbCs K MeHto Service 1 BbIbUpaTb Apyrue
BO3MOHOCTU (cM. rnasy 19). Maga 20, “HacTpoliku ytuauTt,” Ha
cTp. 259.

e Knasuwal[Quick Action] — 3Ty KnaBuy HaxkMMatoT, YTObbI
BblOpaTh 6bICTPOE AeCTBME: U3MEPEHME BCETO CHUMKA 3KpaHa,
neyaTb, COXpPaHEHME UM BbI3OB AaHHbIX, PUKcaumsa oTobpaxkeHua
N T.4. (cm. pasgen 19.8). “Hactpolika kHonku [Quick Action]
(BbicTpoe peticTeue)" Ha cTpaHuue 276.

e Knasuwa [Analyze] — Ty KnaBuLWY HaXKMMaIOT, YTOObI 06PATUTBLCA
K YHKLMAM aHaNM3a, Hanpumep, K TeCTUPOBAHMUIO Ha
cooTBeTcTBME Macke (cm. masy 15 Maga 15, “TectupoBaHue no
mMacke,” Ha cTp. 211), K yCTaHOBKe YPOBHA 3anycKa, K yCTaHOBKe
N3MepPUTENBHBIX MOPOTOB UM K aBTOMATUYECKOM HAaCTpOlKe
3anycka no BUAEeOCHUrHanam.

e Knaeuwa[Wave Gen] — 3Ty KnaBuLLy HaXKMMaltoT, YTobbI
06paTUTbCA K GYHKLMAM reHepaTopa CUrHanos (Cm. rnasy 16).
[naBa 17, “leHepatop curHanos,” Ha cTp. 229.

6. CpeactBa C NOMOLLbIO 3TUX 31IEMEHTOB YMNPaBAeHUA 33at0TCA NapameTpbl
ynpasneHus 3anycKka ocumnnorpada ana cbopa gaHHbix. Cm. Masa 10, “3anycku,”
3anyckom Ha cTp. 131 1 Masa 11, “Pexum 3anycka/ceasb,” Ha cTp. 153.
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1

7. Cpeactsa
ynpasneHus
pa3BepTKoM

K cpeactBam ynpas/ieHWUs pa3BepTKON OTHOCATCA Ceaytolme:
® Pyuka KoadpduUMeHTa pasBepTKN — MOBEPHUTE PYUKY B CEKLMM

pa3BepTKU, 0603HaAYEHHYIO KaK ,b /\/ , UTObbI

OTperyMpoBaTb HaCTPOIKY BpeMeHu/aeneHns (CKopocTb
pasBepPTKM). 3HAKM NOZ 3TOM PYYKOI 03HAYAIOT, YTO C €€ NMOMOLLbIO
MOXHO Pa3BePHYTb UM YMEHbLWWUTbL CUTHAA 3a cYeT
MacluTabupoBaHUA No ropnsoHTaNu.

® Pyuka nonoxeHusa koapduumeHTa pasBepTKM — NOBEPHUTE PYUKY,
0603HaYeHHYI0 KaK 4 » 418 TOPU30HTA/IbHOTO NepemeLleHns no
curHany. Mpy 3Tom MOXKHO 0TOBPAa3UTL NOAYYEHHbIV CUTHAN 40
MOMEHTA 3anycKa (NoBOPOT Py4YKM NO YaCOBOW CTPENKE) UK Nocne
(NoBOPOT pyYKM NPOTUB YaCcoOBOI CTpenKku). Ecan nepemelueHne no
CUTHay MPOUCXOANT NPM OCTaHOBAEHHOM ocumniorpade (He
HaxogsAlemca B pexunme paboTbl), To 0TOBpaKatoTcA AaHHble
CUrHanNa, NONYYEHHOro NOCAEAHUM.

e KHonkKa [Horiz] (TopuU30HT.) — HaxmuTe 3Ty KHOMKY, 4TObbI
OTKPbITb MeHt0 "Pa3BepTKa", rae MOXHO BblbpaTth pexunmbl "XY" 1
"KaueHue", BKAOUYUTb UK BbIK/IOYUTb MacluTabuposaHme n
TOYHYHO HACTPOMKY BpeMeHU/Ae/IeHNA MO FOPMU30HTaNN, @ TaKXKe
BbI6PaTb TOUKY OTCYUETa BPEMEHM 3anycKa.

e KHonKa MaCLIJTa6a@ — Ha)KMUTe KHOMNKy macwTtaba @ 4TObbI
pasgenuTb aucnaen ocumnnorpada Ha akpaHbl "HopmanbHbIn" 1
"MacwTab", He oTKpbiBas meHto "Pa3BepTKa".

e KHonKa [Search] (MouckK) — nouck cobbiThit cpem NoNyYeHHbIX
OaHHbIX.

e KHonku [Navigate] (HaBurauma) — Haxxumalite 3Ty KHONKY Npu
NPOKPYTKE NONYYEHHbIX AaHHbIX (Bpems), cobbITUIA NOUCKa UAn
OaHHbIX, COXPaHEHHbIX B CErMEHTUPOBAHHOM NamaATh. Cm.
“HaBuraums no BpeMeHHOM pa3BepTKe' Ha cTpaHuue 63.

MoapobHee cm. Maga 2, “CpeacTsa ynpasieHUs passepTkon,” Ha cTp.

51.
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Hauano paboTbl

8. KHonku Korza kHonka [Run/Stop] (Myck/Cron) ceBeTMTCA 3e/1eHbIM CBETOM,
ynpasneHus ocumunnorpad paboraert, To ecTb, NpPU COBNOAEHMM YCNOBUIA 3anycKa
pabotoit BbiNoaHAeTcA c6op AaHHbIX. A ocTaHOBa cbopa AaHHbIX HAXMUTE

kHonky [Run/Stop] (Myck/Cron).

Koraa kHonka [Run/Stop] (Myck/Cron) cBETUTCA KpacHbIM CBETOM,
cbop AaHHbIX OCTaHOB/NEH. nA 3anycka cbopa AaHHbIX HaXXMUTe
KHonky [Run/Stop] (Myck/Cron).

[lns ogHOKpaTHOro 3anycka u oTobpaskeHMa faHHbIX (BHe
3aBMCUMOCTH, paboTaeT ocumnnorpad Man oCTaHOB/IEH) HaXKMUTE
KHOMKYy [Single] (OaHOKpaTHbIN 3anyck). MoKa naeT 3anyck
ocumnnorpada, kHonka [Single] (OaHOKpaTHbIM 3anycK) cBeTMTCA
JKENTbIM CBETOM.

[ononHuTenbHble cBeAeHMA CM. B pa3gene “PaboTa, ocTaHOBKa U
BbINOJIHEHWE OAMHOYHOTO LMKAa cbopa AaHHbIX (ynpaBaeHue
pabotoit)" Ha cTpaHuue 161.

9. KHonka Ha)KMuTe 3Ty KHOMKY, YTO6bl BOCCTAHOBUTL HACTPOMKM
[Default ocumanorpada no ymonyaHuio (noapobHee cm. B pasgene
Setup] “BoccTaHoBIeHNe HacTpoeK ocuumanorpada no ymonyaHuo" Ha
(Hactp.no cTpaHuue 29).

YMONYaHUIO)

10 |KHonka [Auto Mpwn HaxkaTum kKHonku [AutoScale] (ABTomacwTtab) ocumnnorpad
Scale] 6bICTPO ONpesenseT akTUBHbIE KaHaslbl, BK/KOYAET UX U
(ABTOMacwTa MaclTabupyet 419 0ToH6paXKeHNA BXOAHbIX CUTHANO0B Ha 3KpaHe. Cm.
6) “Ncnonb3oBaHne aBTomacwTabrpoBaHua" Ha cTpanHuue 30.
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11

cht In

JononHutennb
Hble cpeacTBa
ynpasneHua
CUTHaNOM

finiiVision 2000

K AOMONHUTE/IbHBbIM CPeACTBaM YNpPaB/ieHWsA CUrHaIOM OTHOCATCA
cnegyowpme:
e KHonka [Math] (MatemaTtuka) — gocTyn K curHanam

MaTemaTuyeckux GyHKUMIA (CNoXKeHUe, BbluMTaHUE, U T.4.). CM.
[naBa 4, “MaTtemaTtnyeckas obpaboTka ocumnnorpamm,” Ha cTp.
73.

KHonka [Ref] (OnopH.) — gocTtyn K GyHKLMAM ONOPHOro cUrHana.
OnOPHbBIN CUTHAN — 3TO COXPAHEHHbIV CUTHAN, KOTOPbI MOXHO
0TO6PA3UTb U CPABHUTL C CUTHANIOM A4PYrOro aHaNOroBOro KaHana
AN MaTemaTnyeckon GyHkumm. Cm. Masa 5, “OnopHble curHanbl,”
Ha cTp. 89.

KHonka [Digital] (LnudpoBs.) — KHOMKa BKAOYEHUA UK
BbIK/IlOYEHMA LMPPOBbIX KAHANOB (C1eBa 3aropuUTCA CTPEsKa).
Korga cnesa ot kHonku [Digital] (Liudpos.) 3aropaeTca cTpesnka, ¢
NOMOLLbIO BEPXHEN MYNbTUNNEKCMPOBAHHOW PYyYKK BblbUpatoTca
(v BbICBEUMBAIOTCA KPACHbIM) OTAENbHbIE UMdPOBbIE KaHanbI, @ C
NMOMOLLbIO HUMKHEN BbIMOHAETCA UX Pa3MeLLeHMeE.

Ecnm ocumnnorpamma NnoMeLLLAeTCs NOBEPX YXKe CYLLECTBYHOLLEN,
TO 3Ha4YeHMe MHAMKATOopPa C ee IeBOro Kpasa uameHsetca ¢ Dn (rge
N — 3TO OAUHApPHbIN HOMep KaHana oT 0 Ao 7) Ha D*. 3Hak "*"
03Ha4aeT B3aMMHOE Ha/loXKeHWe ABYX KaHaNoB.

YT106bI BbIOPAT OAMH U3 HAZIOXKEHHbIX KAHA/NI0B, MOYHO
NOBEPHYTb BEPXHIOK PYUKY. 3aTEM MOXKHO MOBEPHYTb HUMKHIOK
PYUKY, YTOObI PAacnoNoXUTb €ro, KaKk 1 1060l Apyroi KaHan.
JononHuTenbHble cBeeHUA 0 LMPPOBbIX KaHanax cm. Mnasa 6,
“Lndposble KaHanbl,” Ha cTp. 93.

KHonka [Serial] (MocnepoBaTenbH.) — 3Ta KHOMKa MCNO/b3yeTcs
014 3anycKa Nnocaef0BaTe/IbHOTO AEKOANMPOBAHMA.
MynbTMNAEKCMPOBaHHbIE PYYKM MAcLITaba U NONOXKEHUA NpK
nocnefoBaTe/lbHOM AEKOAMPOBAHUMN HE UCMOJb3YIOTCA.
[ononHuTenbHble CBeAEHUA 0 Nocaef0BaTelbHOM
OeKoAnpoBaHMU cM. B [naBa 7, “[lekogmpoBaHue
nocnenoBaTebHbIX AaHHbIX,” Ha cTp. 113.

Henb3a ncnonb3oBatb GyHKLMU LUDPOBLIX KAHANOB U
nocnefoBaTe/IbHOTO AeKOAMPOBAHUA OfHOBPeMeHHO. KHOMKa
[Serial] (MocnepgoBaTenbH.) MMeeT NpUOPUTET Nepes, KHOMNKOM
[Digital] (Undpos.). MocnegosaTenbHbie 3anyckn MoryT 6bI1Tb
MCMO/Ib30BAHbI, €C/IM BKAIOYEHbI UMPPOBbIE KaHanbl.
MynbTUNNEKCMPOBAHHAA pyYKa macluTaba — 3Ta pyyka macwtaba
MCNoNb3yeTca ANA MaTEMATUYECKUX, ONOPHbIX UK LNPPOBbIX
CUTHANI0B C NOACBEYEHHOW CTPENKOM cnesa. Jas curHanos
MaTemaTuyecknx GyHKLMI 1 ONOPHbIX CUTHANOB 3Ta PyYKa
paboTaeT KaK pyyka macwTtaba KoadpduumneHTa oTKIOHEHUA
aHaNoroBoro KaHana.

MynbTUNNEKCUPOBAHHAA PYYKA NONOXKEHUA — 3TA pydKa
NONOXKEHMUA UCMNONb3YETCA A/17 MAaTEMaTUHECKUX, ONOPHbBIX UK
UMPPOBBIX CUFHANOB C NOACBEYEHHOW CTRENKOoM cnieBa A

FePEH %ﬁ%%ﬂaﬁ%%%ﬁ%%@ﬁ W OMOPHbIX CUFHANOB 3Ta 9

py4Ka paboTaeT Kak pyuyka nepemeLLeHUst aHaNOroBOro KaHana no
BEpTUKaNU.
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12 | CpeactBa K cpeactsam ynpasieHmMa nsmepeHmem OTHOCATCA ceayioLune:
ynpasneHusa ® PyuyKa KypcopoB — HaxMuTe 3Ty PyYKy, 4Tobbl BbI6GPaTh BO
n3mepeHvem BCM/IbIBAIOLLEM MEHIO KypCcopbl. 3aTem, Koraa BCnibiBatolLee

MeHI0 3aKpoeTca (No ucTeyeHnr BpemeHn oTobparkeHns uam
nocsae NOBTOPHOTO Ha)KaTuA A4aHHOM PyYKM), OTPEryaunpyiTe c ee
NMOMOLLbIO NONOXKEHME BbIBPaHHOIO Kypcopa.

e KHonKa [Cursors] (Kypcopbl) — Ha)kmuTe 3Ty KHOMKY, 4TO6bI
OTKPbITb MEHI0, C MOMOLLbIO KOTOPOrO MOMKHO Bbl6PaTh peXKUM
KYPCOPOB W1 UCTOYHUK.

® KHonka [Meas] (M3mepeHua) — HaKmuTe 3Ty KHOMKY A1 A0CTyNa
K NpeaBapuTenbHO 3aaHHbIM namepeHuam. Cm. Masa 14,
“U3mepeHunn,” Ha cTp. 189.

13 | KHomKu KHonKa [Acquire] (3axBaT) no3BoaseT BbI6paTh perKMMbI

CUrHanos oTtobparkeHusa "HopmanbHbiii", "OBHapyxKeHWe nukos",
"YcpegHeHue" nnm "Bbicokoe paspelieHune" (cm. pasgen “Bbibop
pexuma cbopa AaHHbIX" Ha cTpaHuuUe 168), a TaKXkKe UCNonb30BaThb
CEerMmeHTUMPOBAHHYIO NamaTb (cM. pasgen “Coop faHHbIX B
CEerMEeHTUPOBAHHYIO NamaTb" Ha cTpaHuue 175).

KHonka [Display] (OTo6paxkeHue) obecneumnsaeT 4OCTYyN K MeHIO, B
KOTOPOM MOXHO BK/OUYNUTL Noc/ecBeyeHue (cm. pasgen “YcraHoBka
1 OTMeHa nocnecsedyeHua" Ha cTpaHuue 121), cbpocutb
n3obparkeHne 1 OTperyIMpoBaTh APKOCTb (KOOPANHATHOM) CETKM (CMm.
pasgen “PerynvMpoBKa ApKOCTM MacluTabHoM ceTkM" Ha

cTpaHuue 123).

14 | KHonkwu HaskmuTte kHonky [Save/Recall] (CoxpaHeHune/Bbi3oB), 4To6bl
daiinos COXPaHMUTb MW BbIBECTM HA 3KPAH CUTHAN UM HAacTPOMKK. Cm.
lnasa 18, “CoxpaHeHune/BoccTaHOBAEHME (HAaCTPOMKK, SKPaHbI,
naHHble),” Ha cTp. 241.

HaxaTnem KkHonku [Print] (MeuaTtb) oTKpbiBaeTca meHto "HacTpolika
neyatun", C NOMOLLbIO KOTOPOro 0TobpaXKaemble CUFHANbI MOXKHO
pacnevaTatb. Cm. MnaBa 19, “MNeyatsb (3KpaHoB),” Ha cTp. 253.

15 |KHonka [Help] | OTkpbiBaeT meHio "CnpaBka", B KOTOPOM MOXKHO NPOCMaTPMUBaThL
(Cnpaeka) TEMbI CNPaBKK 1 BbIBpaTb A3bIK 0ToBpaxkeHus. Cm. Takxke “[ocTyn K
BCTPOEHHOW KpaTKol cripasKke" Ha cTpaHuue 48.
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16 |CpeactBa
perysiMpoBKu
KO3hOULMEHT
a OTK/IOHEeHUA

K cpeacTtBam peryaMpoBKu KoadpduLumeHTa OTKNOHEHWSA OTHOCATCA

cnepylolme:

¢ KHOMKM BKNIOYEHUA/BbIKNIOYEHUA aHANOMOBbIX KAaHAN0B — 3TU
KHOMKM UCMNO/b3YIOTCA ANA BKAKOUYEHUA UMW BbIKIOYEHWUA KaHana
WK AN1A JOCTYNA K MEHIO MPOrPaMMHbIX KHOMOK KaHana. [ns
Ka)KAO0ro KaHana MMEEeTCA CBOA KHOMKA BKAOYEHMA/BbIKIHOYEHMA.

® Pyyka maclwrtaba koadbduumeHTa OTKAOHEeHUA — [ KaxXaoro

KaHana MmetoTcs pyYyku, 0b603HaYeHHbIe Kak ,b . 3TV pyyKM
NCNOMb3YIOTCA ANA U3MEHEHMA YYBCTBUTE/IBHOCTU NO BEPTUKAIN
(ycuneHme) KaxKaoro M3 aHaIoroBbIX KAHANOB.

®  Py4yKM NONOMKEHUA KO3PDULMEHTA OTKNOHEHUSA — ITU PYYKU
MCNONb3YHOTCA AN USMEHEHUA HA AWUCTIEE MOOXKEHUA KaHaa Nno
BEPTUKaNMW. [INA KaxA0ro KaHana UMeeTca CBOI perynatop
NONOXKEHMUA NO BEPTUKANM.

e KHonKa [Label] (MeTKa) — HaxkmuTe 3Ty KHOMKY 418 A0CTyNa K
MeHIo "MeTKa", c NTOMOLLbIO KOTOPOro MOYKHO YCTaHaBAMBATb
MeTKU AnA 0603HaYEHMA KaXKa0M OCLLMAIOTPaMMbl HA 3KpaHe
ocumnnorpada. Cm. Masa 9, “MeTkn,” Ha cTp. 125.

[JononHuTenbHble cBeaeHUs cM. B pasaene [nasa 3, “CpeacTtsa

perynMpoBKuM No BepTUKann,” Ha cTp. 65.

17 | Bxoapl
aHanNoroBbIx
KaHanos

MoakntoumTe K 3TMm pazbemam BNC npobHUKM ocumnnorpada mau
Kabenun BNC.

MmnegaHc Ha BXoAe aHas0roBoro KaHana ocumanorpada InfiniiVision
2000 cepuu X coctasnset 1 MQ

Kpome Toro, B HUX He NpeaycMOTPEHO aBTOMATUYECKOro
onpeaeneHuns npobHuKa, NosToMy Ana obecnevyeHna TOHHOCTH
N3MepeHuit cneayeT A0MKHbIM 06pa3oM HAaCTPOUTL KOIPPULMEHT
3aTyxaHuA NPobHUKa. CM. “YKasaHue KoadduLmeHTa 3aTyxaHua
npo6Huka" Ha cTpaHuue 70.
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18 | KoHTaKThbI e KoHTaKT "[lemo 2" — Ha 3TOT KOHTaKT BbIBOAUTCA CUrHa
"Oemo 2", KOMMeHcaLumm NpobHMKa, C MOMOLLbIO KOTOPOTo MOYKHO
"3azemneHue" COMOCTaBUTb BXOAHOE EMKOCTHOE CONPOTMB/EHUE NPOBHUKa €
n"Oemo 1" KaHa/soMm, K KOTOpoMy TOT nogakntoyeH. Cm. “KomneHcauus

MaccMBHbIX MPOBHMKOB" Ha cTpaHuue 32. Mpu Hannumum
onpeaeneHHbIX IMLEH3UPOBAHHbIX GYHKLMIA HA 3TOT KOHTAKT
ocumnnorpada MoryT Takxe BbIBOAUTLCA EMOHCTPALMOHHBIE U
y4yebHble curHanbl.

e KOHTaKT 3a3eMneHUA — 3TOT KOHTAKT UCNONb3yeTCA ANA
3a3eM/ieHUs NPOBHMKOB, NOAKIOYEHHbBIX K KOHTaKTam "femo 1" n
"Nemo 2".

e KoHTakT "Oemo 1" — npu Hannunm onpeaeneHHbix
NINULEH3MPOBAHHbIX YHKLUMI Ha 3TOT KOHTaKT ocuuanorpada
MOTYT BbIBOAUTHCA AEMOHCTPALMOHHbIE U y4ebHble curHanbl.

19 | OcHoBHoOM 3TOT NOPT NpeAHasHaYeH AN NOAKAOYEHUSA K ocumnnorpady

nopt USB USB-HaKonuTenei nam NpuHTEpPOB..

Moagkntounte coBmecTumbliit USB-HakonuTens ($asww-namsaTb,
OMCKOBOA, U T.4.) ANA COXPaHEHUA AN BOCCTaHOBAeHUA daiinos
HacTpoek ocuunnorpada n ONOPHbIX CUFHANOB MU JAHHBIX U
n3obpaxeHuit akpaHa. Cm. Mnasa 18, “CoxpaHeHne/BoccTaHOBAEHNE
(HacTpoliKK, 3KpaHbl, gaHHble),” Ha cTp. 241.

[Nns BbINOAHEHMA NeYaTn NOAKNYNTE COBMECTUMbIN USB-npuHTep.
JononHuTtenbHble cBeAeHUA O BbINOJAHEHUM NeyvaTn cMm. B [nasa 19,
“lMeyatsb (3KpaHoB),” Ha cTp. 253.

Mpu Hannumm gocTynHbIx 06HOoBNAEHMI NopT USB MOXHO
MCMoNb30BaTh M A4/1A 06HOBAEHMA cucTemHoro MO ocunnnorpada.
Mpn oTkNtoYeHnn USB-HakonuTens ot ocumnnorpada cobnogeHma
0CObbIX Mep NPeaoCTOPOXKHOCTU He TpebyeTcs (ero He HyKHO
"nsBnekaTb"). Mo ocywecTeneHnn onepaunii ¢ painamm
USB-HaKonuTesib MOXHO NPOCTO OTCOEANHUTb.

BHMMAHME:AHe cnepyet NOAKAKOYATb OCHOBHOM KOMMbIOTEP K
ocHoBHOoMmy nopTty USB ocuunnorpada. Bocnonb3syitecb nopTom Ans
ycTpoicT. OCHOBHOW KOMMNbIOTEP Pacno3HaeT ocuuanorpad Kak
YCTPOMCTBO, NOSTOMY €ro cieayeT NOAKA0YaTb K NOPTY
ocumnnorpada gna yCTPoncTB (pacnonoXKeHOo Ha 3agHel naHenu).
Cm. “HacTpoliku nHTepdeiica BBoaa-sbisoaa" Ha cTpaHuue 259.

Ha 3agHei naHenun npubopa ecTb elle oaAnH ocHoBHOM nopT USB.

20 | Bxoapl Moaxntoumnte Kabenb UMdPoBOro NPobHMKa K STOMY pasbemy (TONbKO
LMbpoBbIX ans mogenei MSO). Cm. Maga 6, “Llndposbie KaHanbl,” Ha cTp. 93.
KaHanoB
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1

21

Bbixoa
reHepaTopa
CUTHanoB

Ha pasbem Gen Out BNC BbIBOAATCA CUHYCOMAANbHbIE,
NPAMOYro/bHble, NNA006pasHble, ONOPHbIE, UMMYAbCHbIE CUTHANbI, @
TaKXKe CUTrHaNbl MOCTOAHHOIO TOKa WM Wyma. HaxkmuTe KHOMKY
[Wave Gen] (FfeHep.curHanos), 4Utobbl HACTPOUTL FreHepaTop
curHanos. Cm. Masa 17, “leHepaTtop curHanos,” Ha cTp. 229.

Haknaaku ana /'II/ILI,eBOVI MaHe AN Ha Pa3HbIX A3blIKaX

Haknagky Ha ANLEBYIO NaHe b C NEPEBOAOM aHTIMINCKMX HAa3BaHWI KHOMOK M METOK
£ocTynHbl Ha 10 A3bikax. COOTBETCTBYIOWAN HAaKAaAKa BK/IKOYAETCA B KOMM/IEKT, KOraa
NPy NOKyMKe Nprbopa yKasbiBaeTCA BapUaHT JI0KaAN3aLmUu,

3aKkpenaeHne HakNaaKN Ha NMLEBOM NaHenu

1 AKKypaTHO NOTAHWUTE U CHUMMUTE PYYKM NLEBON NaHenu.

2 BcTasbTe H0KOBbIE YWKWN HaKNadKN B LLesieBble OTBepPCTUA NIMLLEBON NaHenun.

3 BepHuWTe py4KM AMLEBON NaHENn Ha MeCTO.

Haknagku ana nMueBoin NaHe m MOXHO 3aKasaTb Ha Beb-calTe
"www.parts.keysight.com" no chnegyrowmm Homepam aetanen:
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A3bIK Haknagka gns Haknagka gns
2-KaHanbHoro npubopa 4-kaHanbHoro npubopa
dpaHLy3cKui 75019-94324 75019-94316
Hemeukuit 75019-94326 75019-94318
MTanbaHckui 75019-94323 75019-94331
AnoHcKkui 75019-94311 75019-94312
Kopeiickuii 75019-94329 75019-94321
Monbckuin 75019-94335 75019-94334
MopTyranbckuit 75019-94327 75019-94319
Pycckuit 75019-94322 75019-94315

Kutaiickuit (ynpoweHHbIi)

75019-94328

75019-94320

UcnaHcKkui

75019-94325

75019-94317

TalicKkom

75019-94333

75019-94332

Kutaickuit (TpagnuumoHHbIN)

75019-94330

75019-94310

N3yyeHne pasbemos 3a,£|,HeVI MnaHenan
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CM. B NpuBeeHHON aanee Tabauue.
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8. MopT ycTtporictea USB

15

TRIQ OUT  EXT TRIG IN 6 Pa 3HEM

3. Jon. moaynb
vsn 7. OcHosHom nopt USB LAN/VGA

EXT TRIG IN

cAT T
VRN

[

5. KHonka

B
(=)
[

3awunThbl
KanmbpoBkuM

4. Pasbem GPIB

100 Watis MAX

N
L A [j\@ 3. Otcek ansa mogyns
iz ot 2. MHe3no ans 3amka Kensington

; TRIG OUT

[~
]
@ 1. Pasbem Ans kabens nutaHns

1. Pasbem
Kabens
nUTaHua

MogKntoumnTe Kabenb NUTaHUA K ITOMY pasbemy.

2. He3p0 ana
3aMmKa
Kensington

AN1A 33LLMTbl YCTPOWCTBA.

K aToMy rHesay nogxitovaeTtcs 3amok Kensington, npegHasHaueHHbI M
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OTcek ana
moayna

B KomnneKT AaHHOro ocuunnorpadpa moaynu He BXOAAT.
JlONONHUTENBHO MOXKHO 3aKa3aTb M YCTAaHOBUTb moaynb DSOXLAN
LAN/VGA.

e [lopT LAN — obecneumBaeT cBA3b C ocumAnorpapom u
NCNONb30BaHUE GYHKLMW YAANEHHOW INLEBON NaHeNn
nocpeacrtsom nopta LAN. Cm. MnaBa 21, “Beb-uHtepdeiic,” Ha cTp.
281 u “[loctyn K Beb-nHTepdeiicy" Ha cTpaHuue 282.

e Bugeosbixon VGA — obecneuynBaeT BO3MOXKHOCTb NOAKAOUYEHUA
BHELWHEro MOHUTOPA UM NPOEKTOPA C LeNblo noyyeHus bonee
KPYMHOTo U306paxeHna nnm nsobpakeHus Ha yaaneHHoOM OT
ocumnnorpada cpeacTse NPOCMoTpa.

[axe npu NoAKNOYEHHOM BHELIHEM gucnaee BCTPOEHHbIN
aucnnen ocumnnorpada ocTaeTcs BKAOYEHHbIM. Pasbem
BMAEO0BbIXOAa aKTUBEH NOCTOAHHO.
[na nonyyeHna ycTonymeoro BUAEOCUrHaNA ONTUMAbHOMO
KayecTBa peKoMeHAyeTCA UCMOb30BaTh SKPAHMPOBAHHbIM
BMAEOKabenb ¢ peppuTOBLIMU CEpAEYHNKAMMU.
MOXHO TaK»Ke A0MNONHUTENbHO 3aKa3aTb U YCTaHOBUTb MOAY/b
DSOXGPIB GPIB.

Pasvem TRIG
ouT

Pasbem BbIXOgHOro curHana 3anycka BNC. Cm. “HacTpoliika
WUCTOYHMKa AN pasbema TRIG OUT Ha 3agHelt naHenun" Ha
CTpaHuue 269.

KHonka
3aWMThbI
KannbpoBKu

Cm. “Monb3oBaTesibckas KannbposKa" Ha cTpaHuue 270.

Pasbem EXT
TRIG IN

BHewWwHWI pazbem BXxogHOro curHana 3anycka BNC. MoscHeHus cm. B
pasaene “Bxos BHeLIHEro MCTOYHMKA 3anycka" Ha cTpaHuue 159.

MNopt
ycTpoWncTea
usB

3TOT NOPT NpegHasHayeH AN NOAKA0UYeHUs ocuunnorpada K
XOCT-KomnbtoTepy. Yepes nopt yctporictea USB MOXKHO 3anycKaTtb
yAaneHHble KOMaHAbl AR ynpasaeHua ocumnnorpadom c
XOCT-KomnbloTepa. Cm. “AncTaHUMOHHOE NPOrpaMmMUpPOBaHUe ¢
npumeHeHnem naketa Keysight 10 Libraries" Ha cTpaHuue 288.

Mopt USB

3T0T NOpT paboTaeT TaK e, Kak nopT USB Ha nvueson naHenm
yctpovicTtea. MopTt USB ncnonbayeTca AnsA COXpaHeHUA AaHHbIX
ocumnnorpada v 3arpyskm o6HOBAEHUI NPOrPaMMHOTO

obecneyeHus. Cm. Takke pasgen Mopt USB (see ctpaHuua 42).
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M3yueHune amcnnes ocumnnorpada

YyBCTBUTENBHOCTb
aHarnoroBoro kaHana Toudka oTcyeTa
- BpeMeHu

Ctpoka
COCTOSIHUSA

YpoBeHb
3anycka

AHarnorosble

KaHarbl
W HIDKHUE
YPOBHU

Lincposble
KaHarnbl

CTtpoka mMeHto

MporpamMmHble

KHOMKKU

Touka 3anycka,

Ha akpaHe ocupunnorpada oTobpaskatoTca NoayYeHHbIe CUTHAbI, HACTPOMKMY,
pe3ynbTaTbl U3MEPEHUI 1 HAa3BaHUA MPOrPaMMHbIX KHOTOK.

Bpema Bpewmsi/ CocTosiHne Twn NcTouHmMK
3aJepxkn [geneHne paboTa/ocTaHOB 3arnycka 3anycka

/

- YpoBeHb
3anycka unm
LumdopoBon nopor

- Obnactb
MHopmauum

Kypcopsl,
) onpegendtowine
Nann amn(1]: I/I3MepeHI/Ie

Amm(Z):

M3mepeHns

CTpoka BepxHAA CTPOKa ANCNNEA COAEPMHKUT CBEAEHUA O HACTPOMKaX No
COCTOAHMA BEPTMKANM, TOPU30OHTAIM M HACTPOWKAX 3amycKa.

Obnactb 06n1acTb 0TOBPAXKEHUA COAEPHKUT NOSYYEHHbIE CUrHANbI,

oTobpakeHus naeHTUdMKaTOPbl KaHaNO0B, a TaKKe UHAMKATOPbI aHANOrOBOro 3anycKa u

YPOBHA 3a3emneHunA. CBefeHUA O KaXA0M aHaI0roBOM KaHane
0OTODOPANKAOTCA PA3HbIM LBETOM.

[na otobpaxkeHus geTanen cMrHanos Ucnonblyetcs 256 yposHen
APKOCTU. [loNONHUTENbHbIE CBEAEHMA O NPOCMOTpPE AeTanei CUrHana CM.
B pasgene “PerynnpoBka spkocTtu" Ha cTpaHuue 119.

[JononHuTenbHble CBEAEHUA O perMMax oTobpakeHus cm. B [naga 8,
“Hactpolika aKkpaHa,” Ha cTp. 119.
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O6nactb Kak npasuno, 8 061acTv nHbOPMaLLMM COAEPIKATCA aHANOrOBbIN KaHar,
nHdopmaumm pe3ynbTaTbl c6opa faHHbIX, aBTOMATUYECKUX U3MEPEHUI U
MCMNONb30BaHMA KYpCOpPOB.

CTpoKa meHto Kak nNpaBuo, B 3TOM CTPOKE COAEPIKUTCA Ha3BaHME U Apyrue CBeAEHMA O
BbI6PaHHOM MEHHO.

MeTKu 3TM METKM ONUCLIBAOT GYHKLMM NPOrPamMMHbIX KHOMOK. OBbIYHO €
NPOrpammHbIx NMOMOLLbIO NPOTrPAMMHbIX KHOMOK HacTPanBatoTCA AOMONHUTENbHbIE
KHOMOK napameTpbl BbIBPaHHOTO PeXUMa UAN MEHIO.

MpuY HaXKaTUM KHOMKK Ha3a//BBepPX B BEPXHEN TOUKE MEPAPXMM MEHIO
OTK/IKOYAIOTCA METKM MPOrPaMMHbIX KHOMOK M 0ToBparkatoTca
AOMNOIHUTENbHbIE CBEAEHUA O CMELLLEHMM KaHana U ApYrvMX napameTpax
KOHOUrypaumm.

[locTyn K BCTPOEHHOW KPaTKOM CnpaBKe

Bbi3oB KpaTKoii 1 HaxXmuTe M yaepKuealiTe KHOMKY UAM NPOrpammMHyto KHOMKY, 415 KOTOPOM
CNpaBKu TpebyeTca NPOCMOTPETL CMPABKY.
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Kpatkoe
crnpaBo4YHoe
cooOLLeHne

HaxmuTe v yaoepxuBainte KHOMKY Ha NULEBOM NaHenM Unmn NporpamMmMHyto KHOMKY
(unun, npun ucnonb3oBaHuK Be6-Gpaysepa yaaneHHoM NULEBOM NaHenm,
LLEeNKHUTE NPOrpaMMHYIO KHOMKY NpaBoi KHOMKOM MbILLN).

KpaTkana cnpaBKa byaeT oTobparkaTbCa Ha aKpaHe 40 HaXKaTuaA APYron KHOMKK UK
MOBOPOTA PYYKHM.

Bbibop A3bika  [l1s BbibOpa A3bIKA MHTepdEelica NOAb30BATENSA U KPATKOM CNPaBKM BbINOAHUTE
UHTepdeica  cneayoume AenNCTBUA.
nosb30BaTeNs u

N 1 Haxkmute kHonky [Help] (CnpaBKa), 3aTem HaXKMUTE NPOrPaMMHYI0 KHOMKY fA3bIK.
KpaTKOl cnpaBKu

2 HaxkvmaiTe M OTNycKanTe NPOrpPaMmMHyH0 KHOMKY fI3bIK MM NOBOPaYMBanTe pyuky
BBOZA, NMOKa He ByAeT BbI6paH HYKHbIM A3bIK.

LocTynHbl cneaytoLme A3blKn: aHTIMACKMIA, GPaHLY3CKUIA, HEMELIKUIA, UTaNbAHCKUNA,
AMNOHCKMI, KOPENCKUIA, MOPTYrasbCKUA, PYCCKUIA, KUTAaNCKUI (YNPOLWEHHbIR),
NCNAaHCKMMN KUTAMCKMIA (TPAAMLUMOHHbIN).
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Ocumnnorpadsl Keysight InfiniiVision 2000 cepum X
PyKoBOACTBO NO/1b30BaTENA

CpecTBa ynpaB/eHuUs
PA3BEPTKOM

Perynuposka macwtaba pa3sepTku (Bpemsa/meneHune) / 52
PerynvpoBka 3a4ep»Ku No ropusoHTanu (nonoxenus) / 53
MpoKpyTKa M MacluTabrpoBaHMe OTAE/bHbIX UM OCTAHOB/IEHHbIX AaHHbIX / 54

MN3meHeHne BpeMeHHOro pexkmnma passepTku ("HopmanbHbin", "XY" nau
"KaueHue") / 55

OTobparkeHne BpeMeHHOM pa3BepTKU C MU3MEeHeHHbIM MacliTabom / 59

MepekatoyeHne pexxnmos rpyboii/To4HON HaCTPOIKM KHOMKKN MacluTaba
passepTkun / 61

PasmelleHmMe TOUKM OTCHETa BpEeMeHM (cieBa, Nno LueHTpy, cnpasa) / 61
Mowuck cobbituin / 62
HaBuraumsa no spemeHHow pa3sepTtke / 63

HuKe nepeyncaeHsl cpeacTsa ynpaBaeH1s passepTKoOM.
e Pyuykin macluTaba M NONOKEHUA PA3BEPTKU.

e KHonka [Horiz] (fopu3oHT.), obecneunsatollas AocTyn K meHto "Pa3sepTtka".

e KHOMKa yBesnyeHus @ 17 BbICTPOrO BK/IHOUYEHWA/BBIKNOYEHUA pexmma maclTaba

pasgeneHHoro aKkpaHa.

e KHonkKa [Search] (Mowuck) ans obHapyKeHMa cobbITUiA Ha aHaI0roBbIX KaHanax Uan

cpeam AaHHbIX MOCAeA0BaTeNbHOTO AEKOANPOBAHUA.
¢ KHonku [Navigate] (HaBurauma) a1a nepekntodeHmns mexay BpeMeHem, MOUCKOM
COBbITUI UM CErMEHTAMM COXPAHAEMbIX B MaMATU COBPaHHbIX AaHHbIX.

Ha cnenytolilem pucyHKe nokasaHo meHto "PasBepTka', oTobparkatolieeca nocie
HaskaTna kHonku [Horiz] (fopu3oHT.).

KEYSIGHT

TECHNOLOGIES

5i



2 Cpe[acTsa ynpasieHns pasBepTKow

Touka Touka Bpems Bpemsa/  WcTouHuk YpoBeHb 3anycka
3anycka  OTcyeTa BpeMeHW 3afepXku [eneHue 3anycka  unv nopor

Yactota —
auckpeTmnsaumm

Pexum XY unn
«KaveHne» -~

AN

Ta4HEI Ha. aTeqeTa
(e}

HopmanbHoe M3meHeHne macluTaba To4Haga Touka

PEXUM BPEMEHN  BPEMEHHOW pa3BepTKu HacTpoika OTCYeTa BPEMEHU
Puc. 2 MeHto "PasBepTKa"

MeHto "Pa3BepTKa" No3BoNAET BbIOpPaTh BpemeHHOM pexkum ("HopmanbHbin", "XY" nnm
"KayeHune"), 3aaeicTBoBaTh MacluTab, HaCTPOUTb KOHTPO//1EP TOYHOM HACTPOMKM MO
BPeMeHM (BepHbEP), a TaKKe 3a[aTb TOUYKY OTCYETa.

Tekyllan YyacToTa ANCKPeTM3aLmMmM 0TobparkaeTca Had, NPOrPaMmMHbIMN KHOMKaMM
TouHbli4 1 Hauano oTtcuerTa.

Perynnposka maclitaba pa3sepTku (Bpems/genenHme)

1 [11A M3MeHEeHMs HAaCTPOEK BPEMEHW/IeNeHMs PAa3BEPTKM NOBEPHUTE BOMbLLYIO PYYKY

MacwTaba pa3BepTKM (CKOPOCTb Pa3BePTKM), 0603HAYEHHYIO KaK ,b /\/
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CpeAcTsa ynpasieHus passepTkon 2

O6paTnTe BHUMaHME Ha M3MEHEHME AaHHbIX BPEMEHW/AENEHNA B CTPOKE COCTOAHMA.
Cumeon V B BepxHel 4acTi akpaHa 0603Ha4YaeT TOYKY OTCUETa BPEMEHN.

B HOpMasibHOM BPEMEHHOM PEXMME pyYKa MacluTaba pa3BepTKM paboTaeT 1 Nnoka
BbINOAHAETCA cOOp AaHHbIX, M KOraa OH OCTaHoB/eH. Bo Bpema cbopa AaHHbIX C
NMOMOLLIO PYYKM MacliTaba KoadpduumeHTa pa3BepTKM peryinpyeTcs YactoTa
OMcKkpeTnsaumn. Koraa cb6op AaHHbIX OCTAHOB/IEH, C MOMOLLBIO PYYKM MacluTaba
KO3pdULUMEHTA PA3BEPTKM MOKHO YBEIUUYNTL MaclTab NonyyYeHHbIX AaHHbIX. CM.
“MpoKpyTKa U MaclwTabupoBaHne OTAEbHbIX MW OCTAHOB/IEHHbIX AaHHbIX" Ha
CTpaHuue 54.

ObpaTtnTe BHUMAHWE Ha TO, 4TO A1 3KpaHa "MacwTab" HasHaveHme pyykM macwTaba
pa3BepTkM — nHoe. Cm. “OTobparkeHne BpeMeHHOM Pa3BepTKU C USMEHEHHbIM
maclwtabom" Ha cTpaHuue 59.

PerynnpoBKa 3a4ep*Kn no ropn3oHTanm (MonoxeHus)

1 TMoBepHWTE PYYKY 3a4€PXKKM NO rOPU30HTaAN (NoNoKeHNA) (4»).

TouKa 3anycKka NepemMecTmTCcA B TOPM30HTA/IbHOM NIOCKOCTK, C Nay30M Ha 3HaYeHUn
0,00 c (Kak Npu OCTaHOBKE MEXaHWYECKMM CTOMOPOM), U B CTPOKE COCTOSHMSA
0TO6pPa3nTCA 3HAYEHME 33 0EPKKN.

MpY N3MEHEHUN BpeMEHW 3aJePKKMN TOUKa 3amycKa (CNIOWHOM NepeBepHyTbIN
TPeyrofbHUK) NepemelLaeTcs B ropn30oHTabHOM NAOCKOCTM M YKa3biBaeT Ha ee
YAaAeHHOCTb OT TOYKM OTCYETa BPEMEHW (NOJblIY MepeBepHyTbIA TpeyroabHuK V). 3tn
TOYKM OTCYETa OTOBparKatoTca BAO/b BEPXHEN rpaHuLLbl CETKM AMUCN/Ien.

Puc. 2 noKkasblBaeT TOYKY 3amnycKa CO 3Ha4YeHnem 3agepxku 8 200 mkc. Yncnosoe
3HaYeHMe 3a[ePXKKN YKa3blBAET, HACKOIbKO [aNeKo OTCTOUT TOYKA OTCHETa OT TOUKM
3anycka. pu 3Ha4eHWM 3a4ePXKKM PaBHOM HY/II0 MPOUCXOANT HANOKEHWE MHAMKATOPa
3a/1€PXKKM Ha MHAMKATOP TOYKM OTCYeTa.

CneBa OT TOYKM 3anycKa OTO6pa)+(aIOTCF| BCe CObbITUA, UMEBLUNE MECTO A0 3anycka.
Takune cobbITMA Ha3bliBatOTCA npeAnycKkoBbIMM AaHHbIMU. OHU 0T06pan<a+0T cobbITHA,
KOTOpble MPUBE/IN K TOYKE 3aNyCKa.

Bce gaHHble cnpasa OT TOUYKM 3aMycKa Ha3blBatoTCA MOCTMYCKOBbIMM. [LOCTYMHbI
[OManasoH 3aJepKKK (Npeanyckosble M NOCTNYCKOBbIe AaHHble) 3aBUCUT OT BbIBPaHHOIO
3HaYeHusa BpemeHu/aeneHna u obbema namaTy.
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CpeAcTBa ynpasieHus pa3sepTKon

B HOpMasibHOM BPEMEHHOM PEXKMME PYYKa NONOKEHUA KOIDDUUMEHTA Pa3BEPTKU
paboTaeT M NoKa BbINOAHAETCA cOOp AaHHbIX, U KOrAa OH ocTaHoB/IeH. Bo Bpems cbopa
OAHHBIX C MOMOLLBIO PYYKM MaclTaba KoadPUUMEHTa pa3BepTKU peryimpyeTca YactoTa
anckpetnsaumm. Korga cbop AaHHbIX OCTAHOB/IEH, C MOMOLLBIO PYYKM MaclwTaba
Ko3addULMEHTA PAa3BEPTKM MOMKHO YBEIMYWUTb MacliTab NoNyYeHHbIX AaHHbIX. CM.
“MpoKpyTKa M MaclwTabupoBaHme OTAENbHbIX UM OCTAHOBEHHbIX AAHHbIX" Ha
CTpaHuue 54.

ObpaTtnTe BHMMaHMeE Ha TO, YTO 4714 aKpaHa "MacwTab" HazHavyeHMe pyyuKkM NoaoKeHUA
KoadduuMeHTa pas3BepTkn — nHoe. Cm. “OTobparkeHne BpemeHHOMN pa3BepTKU C
M3MEeHEeHHbIM macliTabom" Ha cTpaHuue 59.

[MpoKpyTKa M MaclWTabupoBaHne OTAENbHbIX MW OCTAHOB/IEHHbIX

NaHHbIX

54

Korga ocumnnorpad ocTaHOB/EH, MCNOAb3YITE PYYKM MacluTaba v NONOKEHMS
pa3BepPTKM 418 NPOKPYTKM M USMEHEHUA MacluTaba curHana. OcTaHoBAEHHOE
n306paXKeHNe MOXKET CodeprKaTb CBEAEHNA O HECKONbKMX LiMKNax cbopa AaHHbIX, HO
0015 TPOKPYTKM M MaclUTabupoBaHMA AOCTYNHbI TONbKO AaHHble NOCNeAHEro UMKAa.

BO3MOXHOCTb NPOKPYTKM OTOBPAXKAEMOro CUrHaia (nepemeLleHns no ropusoHTanu)
M3MeHeHusa ero macwTaba (paclMpeHUs UK CXKaTUA NO FOPU3OHTANN) OYEHb BaXKHa,
TaK KaKk OHa cnocobcTayeT 6onee rnyboKoMy M3yYeHto Noay4YeHHOro curHana. Takoe
6onee rnyboKoe U3yyeHune 4acTo AOCTUraeTCa 3a CHET PACCMOTPEHMA CUrHaa Ha
pa3HbIX YPOBHAX abCTparnpoBaHma. MoKeT BO3SHUMKHYTb HEOOXOAMMOCTb PAaCCMOTPEHMS
KaK KpynHOro M306pasKeHus, Tak v OTAENbHbIX MENKWUX ero AeTanei.

BO3MOXHOCTb M3y4yeHWs AeTanei CurHana nocae ero nosy4eHuns — 370 NPenMmyLLecTso,
KOTOpoe 06bIYHO CBA3bIBAIOT C LMGPOBbIMM OcLMANOrpadamm. TaKoBbIM YacTO ABNAETCS
CNOCOBHOCTL 3aMKCMPOBATL M30OPaXKEHME C LENBIO €70 M3MEPEHMA C MOMOLLIO
KYPCOPOB MM pacnedyaTku. B page umdposbix ocuMANorpados 3To NpermyLLecTso
PacCLIMPEHO A0 BO3MOMKHOCTM AaNbHENWEero nsydeHnsa aetaneit noay4eHHoro curtana
NyTeMm ero NPOKPYTKM 1 M3MEHEHMA MacluTaba No ropu3oHTaNM.

OrpaHMYeHmMs Mo COOTHOLIEHMIO MEXKY HaCTPOMKaMM BpeMeHK/aeneHus,
MCNoNb3yeMbIMK A/18 cbopa AaHHbIX, M HACTPOMKaMM BpeMeHn/neneHns,
MCMO/Ib3yEMbIMM MPU UX MPOCMOTPE, He cyllecTsyeT. CyllecTByeT, 04HaKo, HeKoe
nosaesHoe orpaHunyeHme. [1o HEKOTOPOM CTEMNEHU 3TOT CBA3AHO C dyHKLMEN
aHaNM3MPYEMOTO CUTHaNa.
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CpeAcTsa ynpasieHus passepTkon 2

YBennyeHune macwtaba ocTaHOB/IEHHbIX AadHHbIX

Ecan yBennuntb nonyyeHHoble gaHHble B 1000 pa3 no ropusoHTanu 1 B 10 pas no
BEPTMKaAIN, TO UX OTOOPAXKEHNE Ha 3KpaHe byaeT no-nperKHeMy A0CTaTOYHO YETKMM.
He cneayet 3abbiBaTb, YTO NPOBOAUTL U3MEPEHUA OTOBParkaeMbIX AaHHbIX MOXKHO
TO/IbKO aBTOMATUYECKMU.

N3meHeHne BpeMeHHOro pexkmma passepTkm ("HopmanbHbin", "XY" nan
"KaueHwe")

1 HaxmuTe KHOMKy [Horiz] (Topu3oHT.).
2 B meHto "Pa3BepTKa" HaxkMuUTe KHOMKY Pexkum 1 Bbibepunte 0HO 13 3HAYEHUI.

HopmanbHblii — cTaHaapTHbIM pabounii pexkmm ocupmnnorpada.

B HOPMasibHOM BPEMEHHOM PEXKMME CODbLITUA CUTHAN0B, MPOMCXOAALME 10
3anycka, otobpaxatoTca cnesa oT ToukM 3anycka (), a cobbITUs CUTHaNOoB,
NPOUCXOAALLME MOC/E HEro, — CNpasa.

XY — B pexkume "XY" Ha aKpaHe oTobpakaeTcs He 3aBUCMMOCTb HaMPAXKEHWs OT
BPEMEHMU, 3 3aBUCUMOCTb HANPAKEHWUA OT HaNPAXKeHWA. BpemeHHana pasBepTKa
BbIKtOYaeTcA. HanpsaxeHune kaHana 1 otobparkaeTca no ocu X, a KaHana 2 — no
ocn Y.

Pexxkmnm "XY" MOXKHO MCM0/Ib30BaTh A/18 CPaBHEHMUA COOTHOLLIEH WS YacToTbl 1 dasbl
ABYX curHanos.. Mpun Hannunm npeobpasosatenein pexxkmm "XY" MoxKHO
MCNONb30BaTb A4/19 OTOOPANKEHUA 3aBUCMMOCTU AedopMaLLMmM OT CMELLLEHMS,
NOTOKa OT AaB/IEHMSA, HANPAXEHNA OT CU/bl TOKA MM YaCTOTbl CUrHaNa.

N3mepeHuna curHanos B pexxkunme "XY" BbINOIHAETCSA C MOMOLLbIO KYPCOPOB.

Ona nonyyeHua AoNoAHUTENbHON MHGOPMaLUMM 06 MCNONb30BaHUK pexkmma "XY"
ON18 BbINOMIHEHWA U3MepeHUi 0bpaTnTecs K pasgeny “BpemeHHON pexum
"XY"" Ha cTpaHuue 56.

KaueHue — BbI3biBaeT Me/IeHHOE NepemelleHne cMrHana no aKkpaHy cnpasa
HaseBO. DTO MOXKET HbITb BbINOJHEHO TO/ILKO MPU CKOPOCTW Pa3BePTKM He Bonee
50 mc/men. B npoTMBHOM Cayvae npu Bbixode B pexkum "KaueHue'" ckopocTb
pa3BepTkM ByaeT cHuxeHa 40 50 mc/aoen.
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CpeAcTBa ynpasieHus pa3sepTKon

3anycka B pexxkume "KauyeHune" He nponcxoamnTt. PMKCMPOBaAHHOK TOUYKOM OTCYeTa
ABNAETCA NPaBbli KPai 3KpaHa, YTO COOTBETCTBYET TEKYLLEMY MOMEHTY BPEMEHMU.
Mpowusoweatme cobbiTUA NPOKPYUMBAIOTCA C1IeBa OT TOUYKM OTcYeTa. A Tak Kak
3anycKa He NPOMCXOAMUT, OTCYTCTBYIOT U NPEANyCKOBbIE AaHHbIE.

Ecnu B pexkume "KaueHune" notpebyeTca NpnocTaHOBUTL 0TOOpaXKeHue, To
HaxmuTe KHonKy [Single] (OAHOKpaTHbIM 3anycK). YTo6bl yAaAuTb AaHHbIe C
3KpaHa 1 BO306HOBUTL COOpP AaHHbIX B pexnme "KaueHune", CHOBa HaxmuTe
KHomKy [Single] (OAHOKpaTHbIN 3anycK).

Pexkum "KayeHne" ncnonbayeTtcs A18 HU3KOYACTOTHbIX CUITHA/IOB C LEe/1bio
noay4YeHms M306pakeHns, Kak Ha NEHTOYHOM camonucLie. ITO No3BoAET
MPOKPY4YMBaTb M306paXKeHne cUrHana Ha aKkpaHe.

BpemeHHoOM pexmm "XY"

Mpumep

B pexkmme "XY" Ha aKkpaHe ocumanorpada otobparkaeTca He 3aBUCMMOCTb HaMNpPAKEH WS
OT BPEMEHM, 3 3aBUCUMOCTb HANPsKEHMA OT HANPAXKEHUA, U NPU STOM UCMONb3YHOTCA
OBa KaHana. BxoaHol curHan KaHana 1 otobpaxkaetcs no ocu X, a KaHana 2 —no ocu Y.
[na oTobparkeHns Ha aKpaHe 3aBUCMMOCTM AedOopMaLMmM OT CMELLEHMSA, NOTOKa OT
[OABNEHUA, HANPAXKEHMA OT CUbl TOKA AWM YaCTOTbl CUrHaAa MOXKHO MCMONb30BaTh
pa3/sinyHble NpeobpasoBaTenu.

B 3TOM 334aHMM NOKa3aH 0b6bIYHbIN CNOCOD MCNOAb30BaHMA peXKMMa oTobparkeHus "XY"
Ha Npumepe n3mepeHua pasHuLpbl ¢as LByX CUrHaA0B OAMHAKOBOM YacTOTbl MO METOAY
Jlnccaxy.

1

MoAKMOUUTE UCTOYHMK CUHYCOMAA/IbHOrO BOJIHOBOTO CUMrHaNa K KaHany 1, a
MCTOYHMK NOA0BHOTO CUTHa/Ma TOM e YacTOTbl, HO HE COBMAaZatoLWero ¢ Nepebim no
daze — K KaHany 2.

HasmuTe kHonKy [AutoScale] (ABTomacwTtab), 3atem KHonky [Horiz]
(fopu30HT.),NporpamMmHyto KHOMKY Pexxum 1 sbibepute "XY".

LleHTpupyTe CUrHaN Ha 3KpaHe C MOMOLLbIO KHOMOK MONOXMEHWs KaHana 1 u 2 (§).
[na ynobcTBa NpocmMoTpa pa3BepHUTe M306paskeHne CUrHana C MOMOLLbIO py4Yek
HaCTPOMKM BONLT/AeNeHNA KaHanoB 1 1 2 v NporpamMmHbIX KHOMOK TOUHBINA.

Yron casura as (0) MoKHO paccumTaTbh No caeaytowent dopmyne (npeanonaraetca,
YTO aMNAUTYAA HanpAXeHUs 0boux KaHaNoB OMHAKOBaA):

sind = %or%
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CpeAcTsa ynpasieHus passepTkon 2

Signal must
t«——— becenteredin ———
)
I it
[
Measuring Signals 90 degrees Signals
phase difference out of phase in phase
Puc.3 CurHansb! B pexkume "XY", LeHTpMpPOBaHHbIE HA 3KpaHe

4 Haxmute kHonKy [Cursors] (Kypcopbl).
YcTaHoBUTE Kypcop Y2 B BEPHEN YacTu CUrHana, a Kypcop Y1 — B HUKHEN.
O6paTnTe BHUMaHME Ha 3Ha4yeHne AY BHM3Y 3KpaHa. B aTom npumepe Mcnosb3ytoTca
Kypcopbl OC1 Y, HO BMECTO 3TOTO0 MOXKHO MCMOAb30BaTb Kypcopbl ocK X.

6 MepemecTnTe Kypcopbl Y1 1 Y2 Ha nepeceyeHme curHana c ocbto Y. CHoBa obpaTtute
BHMMaHMe Ha 3Ha4yeHKne AY.

Ocumnnorpadsl Keysight InfiniiVision 2000 cepun X PykoBoACTBO No/sib30BaTe /4 57



2 Cpe[acTsa ynpasieHns pasBepTKow

Puc. 4 M3mepeHue yria casura ¢pas (aBTOMaTUYECKOE M C MOMOLLLbIO KYpCopoB)

7 PaccumTanTe yron casura Gas no ykasaHHoOW HUKe popmye.

Jonyctnm, uto nepsoe 3HayeHne AY coctasndaeT 1,688, a BTopoe — 1,031, Toraa:

sinf = Segfsrtli’é’(Y = %ggé, 0 = 37.65 degrees of phase shift

BxoaHoM curHan no ocu Z B pexkume otobparkeHusa "XY" (FaweHue)

Mpu BbIGOpE pexmma otobparkeHus "XY" BpemeHHas pa3BepTKa BbIK/IOYaETCA.
BxoaHo# curHan KaHana 1 otobparkaerca no ocu X, KaHana 2 —no ocu Y, a KaHana EXT
TRIG IN, HaxoaAwieroca Ha 3agHei naHenu, — nNo ocu Z. Ecnm Hy»KHO NPOCMOTpeTb
TO/NIbKO OTAE/IbHbIE YYaCTKM M306parkeHUsa 3aBUcMMocTH Y OT X, TO BOCNONb3YUTECH
BXOZHbIM CUrHANoM no ocu Z. CUrHan no ocu Z BKAKOYAET U BblKAOYaeT
ocumnnorpammy (B aHanorosbix ocumnnorpadax sToT CUrHan HasblBaeTcA Z-ralleHnem,
T. K. OH BK/IHOYAET U BbIKAOYaeT fyd). Npu HU3KOM ypoBHe curHana Z (<1,4 B)
oTobparkaeTca 3aBMCMMOCTb Y OT X, a npu Bbicokom (>1,4 B) nsobpaskeHue
OTKAtOYaeTcA.

58 Ocumnnorpadsl Keysight InfiniiVision 2000 cepuin X RYRKOBOZCTBO. NOA6308aTENA



CpeAcTsa ynpasieHus passepTkon 2

OTobparxkeHne BpeMeHHOM pa3BePTKM C MSMEHEHHbIM MaclUTabom

MacwTab (paHblue Ha3biBaEMbIV PEXMMOM 334EPKKN PA3BEPTKM) — 3TO PACTAHYTasA No
ropmM30oHTaN BEPCMS HOPMaJIbHOTO 3KpaHa. Mpwu Bbibope pexnma "MacwTtab" akpaH
[OEnUTCA Ha Be NONOBUHBI. B BepXHeit YacTh oTobparkaeTca HOpMaibHOE OKHO
BPEMEHW/AENEHWA, @ B HUKHEN — OKHO BpeMeHUW/aeneHmnsa yCKopeHHoro
MacwTabupoBaHms.

OkHo "MacluTab" — 370 yBennyeHHas 061acTb HOPMaASbHOrO OKHa BPeMeHK/aeneHus.
Pexxnm "MacwTtab" MOKHO MCNONb30BaTh A/1A Pa3MELLEHUA U TOPU3OHTAIbHOTO
PaCcTAXEHWUA HYXKHOW YaCcTM HOPMaNbHOTO OKHa ANA 6osee AeTaNbHOro aHaM3a curHana
(c 6onee BbICOKMM paspelLeHnem).

BktoueHuMe (Man BbikAOYeHME) pexkima "MacwTtab":

1 HaXumanTte KHOMKM macliTabupoBaHma , @ (nnun kHoMKRy [Horiz] (Topu3oHT.), a
3aTem KHonky Macwrab).
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CpeAcTBa ynpasieHus pa3sepTKon

OT1un meTku obo3HavaoT Bpewms/goen ona  Bpewms/gen Mpun noBopoTe pyykn
Hayarno v KoHel YBENUYEHHOro AN HOpPMarnbHOro KoaduLmeHTa pas3BepTku

OkHo MacluTaba OKHa OKHa HeMeqaneHHo oTobpaxaeTcs
\NEMH 3a[epXKKM

2. 18Y

KEYSIGHT

HopmanbHoe TECHNOLOGIES
A8HH

OKHO Haopman bHE F

1

NckaxeHune
curHana, —
yBENNYeHHoEe

B OKHe

mMacliTaba |\ v j |H(l ‘M‘ ']r “'1 (l W

jll |‘JI ] 'I|‘\|||w i
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MacwTas TaHHbI

M

OkHO
mMacLuTaba

HopmanbHn it

Bbibop
mMacLitTaba

O6nactb PacCTAXEHNA HOPMA/ZIbHOTO 3KPaHa 04ep4YMBaETCA NMPAMOYTO/IbHUKOM,
OCTa/lbHaA 4acCTb 3KPaHa 3aTEHAETCA. HpﬂMOVFOﬂbHVIK c obnactblo pacTAXeHnA
HopmaanoroaKpaHa0T06pamaeTuaBHMMHeMnonOBMHeaKpaHa

[Nna u3smeHeHWs HacTpoeKk BpemeHu/aeneHns passepTky B okHe "MacluTab" nosepHute
PYYKy MacluTaba pa3BepTKM (CKOPOCTb Pa3BepTKK). Bo Bpems BpaLLleHUs pyyuKM
YBE/IMYEHHOE OKHO BpemeHWu/aeneHus 6yaeT BblAeNEHO B CTPOKE COCTOAHUA Haf,
obnacTbio oTobpakeHus curHana. C NOMOLLbIO PyYKM maclwTaba pa3BepTKM (CKOPOCTb
Pa3BEPTKM) MOXKHO PErynpoBaTh Pasmep OKHa.

C NOMOLLLbIO PYUKM MONOXKEHMSA MO FOPM30HTANN (BPEMA 3a4EPHKKM) MOKHO HACTPOUTb
NOJIOXKEHWE YBENMYEHHOTO OKHA, NepeaBMran ero BNpaBo-8/1eB80. 3HaueHne 3a4ePKKM
(T.e. BpEMA NO OTHOLIEHMIO K TOUYKE 3aMyCcKa) NOABAAETCA B NPAaBOM BEPXHEM Yy
3KpaHa Npu BPaLLEHMM PYUKM BPEMEHM 3a4EPHKKM (4» ).
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CpeAcTsa ynpasieHus passepTkon 2

OTpmu,aTeanoe 3HavYeHne 3a4epPXKN CBNAETeNIbCTBYET O TOM, YTO Bbl CMOTPUTE Ha
Y4aCTOK CUIHa/1la A0 TOYKM 3anyCKa, a N0J1I0XKNTe/IbHOE — O TOM, YTO Bbl CMOTPUTE Ha
Y4aCTOK CUIrHa/la Nocsie TOYKM 3anycCKa.

YT06bl U3MEHWTb HAaCTPOMKM BPEMEHIW/AeNeHNA Pa3BEPTKM B HOPMa/IbHOM OKHE,
OTKMoUMTE pexxum "MacliTab" 1 noBepHUTE pPydKy MacluTaba pa3BepTKM (CKOPOCTb
pa3BepTKM).

CeeaeHuns 06 Mcnonb3oBaHMM pexnma "MacwTtab" ans nsmepeHuin MoXKHO HalTK B
pasgenax “Jlokanusauma MMnyibca 419 U3MepeHns BepxXHero yposHa" Ha
cTpaHuue 196 n “Jlokanusayma cobbiTUA C LeNblo U3MepeHMa 4acToTbl" Ha
cTpaHuue 203.

MepekntoyeHne pesknmoB rpyboin/To4HON HaCTPOMKM KHOMKKU MacluTaba
Pa3BEPTKM

1 HaxmuTe pyyky macluTaba pa3sepTkM (Mamn kHonKy [Horiz] (lopu3oHT.) > TouHbIi),
YTOObI NEPEKIOUMTLCA C PEXMMA TPYOOM Ha PeXKMM TOYHOM HACTPOMKKM macwTaba
pa3BepTKu.

Koraa akTvempoBaH peskim TOUHbIN, Npu NOBOPOTE PYyUKM MacliTaba pasBepTKu
M3MeHeHue BpemeHu/aeneHns (oTobparkaemoe B CTPOKE COCTOAHMSA B BEPXHEN YacTm
9KpaHa) NPOUCXOANT C MEHbLLMM LWarom. NMpu BkAOYEHHOM pexknme TouHbIi
Ka/sIMbpOBKa NapameTpa BpemMeHu/aeneHna ocTaeTca HeM3MeHHOM.

Korpaa pexunm TOUHbIN BbIK/OYEH, C MOMOLLbIO PYYKM MaclwTaba pa3BepTKM HACTPOMKa
BPEMEHW/AeNeHNA U3MEHAETCA C NOLWAaroBoM Noc/ie0BaTelbHOCTbIo 1-2-5.

Pa3smelleHune TOUYKM OTcyeTa BpemeHu (cnesa, No LEeHTPY, Cnpasa)

ToyKa oTcueTa BpeMeHM — 3TO TOUKa Ha 3KpaHe 418 BPEMEHM 334ePKKM (NoNoKeHMeE Mo
ropm3oHTann).

1 HaxkmuTe kHonky [Horiz] (fopu3oHT.).

2 B meHto "PasBepTka" HaxkmuTe KHoNKy Hayano otcueTa 1 BbibepuTe ogHO 13
3HaYeHUN.

JleBblii — TOYKa OTCcYETa BPEMEHM NPUBA3aHa K 04HOMY OCHOBHOMY A€NEHUIO NO
NEeBOMY Kpato 3KpaHa.
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CpeAcTBa ynpasieHus pa3sepTKon

LleHTp — TOYKa OTCUeTa BPeMeHM Npusa3aHa K LeHTPY 3KpaHa.

MpaBbIii — TO4YKa OTCYETa BPEMEHM NPUBA3aHa K O4HOMY OCHOBHOMY AENEHMI0 Mo
npasomy Kpato sKpaHa.

HebonbLioh 6enbiit TpeyronbHuk (V) B BEpXHEN 4acT KOOPAMHATHOM CeTKM 0bo3HavYaeT
TOYKy OTCYEeTa BpemeHu. Mpn 3HaYEeHMM 334ePKKM PABHOM HY/IHO MPOUCXOANUT
HanoeHue nHanKaTopa Toukm 3anycka (W) Ha MHAMKATOP TOUYKM OTCYeTa.

MoNoMKeHMe TOYKM OTCYETa 334aeT UCXOAHOE NOJOKEHMEe COBbITMA 3anycKa B NamaTK
ocumnnorpada 1 Ha aKkpaHe (ec/in 3agepkKa ycTaHoseHa Ha 0).

Mpu BpaLLEHMM PYYKM MacCLUTabMpPOBaHWA MO rOPU3OHTANM (CKOPOCTbL Pa3BEPTKM)
n306paKeHne curHana pacTArmBaeTca UM CHKMMAETC OTHOCUTE/IbHO TOUYKM OTCYeTa
spemenn (V). Cm. “Perynnposka maciutaba pa3septku (spemsa/genexue)" Ha
CTpaHuue 52.

Mpu BpaLLEHUM PYYKM MacLITabMpPOBaHMsA MO rOPU30OHTaNN (4 ») B pexmme
"HopmanbHblit" (He "MacwTab") MHAMKaTOp TOUKM 3anycka (Y) nepemellaeTca Bnpaso
WNIN BNIEBO OTHOCMUTE/IbHO TOYKM oTcHeTa Bpemeru (V). Cm. “PerynnmpoBska 3agepsKu rno

ropmsoHTanu (nonoskeHua)" Ha cTpanHuLe 53.

Monck cobbITUN

62

[ns novcka nocnegosaTeNbHbIX COBbITUI Ha aHANOTOBbIX KaHaNaX MOKHO
BOCMNO/1b30BaTbCA KHoMKoM [Search] (Mowuck).

HacTpolika napameTpoB noucKa (cm. pasaen “Hactpoika noncka" Ha cTpaHuue 62)
BbINO/IHAETCA aHANIOTMYHO HACTPOWMKe NapameTpPOB 3anycKa.

MoucK OTAnYaEeTCA OT 3aMyCcKka TeM, YTO BMECTO YPOBHE 3anycka s Hero
MCMO/Ib3YHOTCS 3HAYEHMNA NOPOroB N3MepPeHUs.

HallaeHHble COBbITUA NOMCKa OTMEYAIOTCA B BEPXHENM YAaCTU KOOPAMHATHOMN CETKM
H6enbiMm TpeyrosbHMKaMM, a UX KOMYECTBO OTODPAXKAETCA B CTPOKE MEHIO Cpasy Hazg,
00603HaYEeHUAMM MNPOTrPAMMHbIX KHOMOK.

HacTpoiika nouncka

1 HaxkmuTe KHoMKy [Search] (Mowuck).

2 Hactpoiika napaMeTpOoB MOMCKa BbINOJHAETCA aHa/IOTMYHO HACTPOMKE NapameTpos
3anycka.
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CpeAcTsa ynpasieHus passepTkon 2

[na HacTpPOMKKM NoucKa nocienoBaTenbHOCTH cM. [naBa 10, “3anycku,” Ha cTp.
131 v pasgen “MNMouck gaHHbIX B inctepe" Ha cTpaHuue 116.

O6paTnTe BHUMaHKWeE, 4TO BMECTO YPOBHEM 3aMyCcKa /18 MOMCKa MCMO/b3YHoTCA
3Ha4YeHusA Noporos namepexuns. s goctyna K meHto "Mopor namepexHns" s meHto
"Mounck" ncnonbayinTe nporpammHyto kKHonky Moporu. Cm. “lMoporu nsmepeHunin" Ha
cTpaHuue 207.

HaBurauma no BpeMeHHOMN pa3BepTKe

[na nepemelteHna mexay cneayrowmmm 3N1emMeHTamm MOKHO MCMNOb30BaTh KHOMKY
[Navigate] (HaBuraumsa) 1 cpeactsa ynpasieHus.

¢ [lonyyeHHble AaHHble (cm. pasgen “HaBuraums no spemeHn"” Ha ctpaHuue 63).
e CobbITMa Nnouncka (cm. pasgen “Hasurauma no cobbiTam nomcka" Ha ctpaHuue 63).

¢ CermeHTbl — Npu BKAOYEHUN COOPa AaHHbIX B CETMEHTUPOBAHHYIO NamMATb (CM.
pasaen “Hasurauma no cermeHtTam'" Ha cTpaHuLe 64).

Hasmrauvm Nno BpemMeHH
Koraa cbop faHHbIX OCTaHOB/IEH, MOXHO BOCTIPOM3BECTM NOYYEHHbIE AAHHbIE C
NMOMOLLbIO CPEACTB HaBUrALLMMN.
1 HaxkmuTe kHonky [Navigate] (HaBuraums).

2 Haxkmute KHonky HaBurayma 8 merto "Hasurauma" v sbibepute snemeHT Bpems.

3 HaskMMmaiiTe KHOMKM HaBuraumm @@@ 018 nepemellleHns Bnepea, OCTaHOBa

WU NepemeLleHns Hasa no BpemeHn. MoXKHO HaXKaTb KHOMKY @ nm @
HEeCKO/IbKO pas, YTobbl YCKOPWTb BocnpousseaeHune. CylwecTByeT TP YPOBHA
CKOPOCTM BOCTIPOM3BEAEHMS.

Hasmrauvm no cobbITUAM NOUCKA

Koraa cb6op AaHHbIX NpeKpalleH, ¢ MTOMOLLbIO CPeACTB HaBUraLMmM MOKHO NepenTu K
HaleHHbIM CODbITUAM NOUCKA (HAaCTPOEHHbLIM B MEHIO C MOMOLLBI0 KHOMKK [Search]
(Mouck) — cm. pasaen “Monck cobbiTuiA" Ha cTpaHuLe 62).

1 HaxkmuTe kHonky [Navigate] (HaBuraums).

2 Haxkmute KHonky HaBuraumsa 8 meHto "Hasurauma" n sbibepute anemeHT MoucK.

Ocumnnorpadsl Keysight InfiniiVision 2000 cepun X PykoBOACTBO N0OAL30BaTE/ A 63



2 Cpe[acTsa ynpasieHns pasBepTKow

3 HaskmuTe KHoNKy "Hasan/Beepx" @@ O1A nepexoa K npeablayLlemy nam
cneaytolemy cobbITUIO NOMCKa.

[MouCK AaHHbIX NOCNeA0BaTENbHOIO LAEKOAMPOBAHUA:

e MOXHO HaxaTb KHOMKRY @ ANA YCTaHOBKU NN c6poca METKW.

e HaxaTue KHOMKM ABTO MacwiTab onpeaenseT, NPoOMCXoamT M NPU HaBUraumm
aBTOMaTM4ecKoe macliTabupoBaHne oTobpaxKaemoro curHana noa, pasmep
OTMEYEeHHOW CTPOKM.

e HaaTme nporpaMmHoit KHonkun MpPoKpyTKa Lister No3BoseT MCMNo1b30BaThb PYYKyY
BBO/A 419 NPOKPYTKM CTPOK AaHHbIX Ha aKpaHe "Lister".

Hasurauma no cermeHTam

Koraa 3aaeicTBoBaHa CermeHTMpPOBaHHasA MamsaTb M OCTaHOBAEH cBOp AaHHbIX, C
MOMOLLLbIO CPeACTB HaBMraLMmn BOSMOMKHO BOCNPOM3BEAEHNE CETMEHTOB MNOYYEHHbIX
OAHHBIX.

1 HaxmuTe kHoMKy [Navigate] (HaBurauus).
2 HaxmuTe KHonKy HaBurauma B meHto "Hasurauma" u soibepute anemeHT CermeHTbI.

3 HaxXmuTe KHOMKy PeXKnm BOCNPON3BEAEHUA U BbiDEPUTE OAMH U3 CNEAYHOLWMX
BAapUaHTOB:

Bpy4Hyl0 — BOCMPOM3BEAEHNE CETMEHTOB BPYYHY!HO.

PeXunm BOCNpPOM3BEAEHUA BPYUHYIO

HaskunmalTte KHonkK "Hasan" n "snepeq” @@ OnA nepexoaa K
npeaplayLuemy A cieayowemy CermeHTy.

Ha)}munTe nporpammHyo KHOMKyY |< N8 Nepexoaa K Nepsomy CEermeHTy.

Ha)mnTe nporpammHyto KHOMKy N [ONA nepexosa K nocaegHemy CermeHTy.

ABTO — aBTOMaTM4eCKOe BOCMNPOU3BeLeEHNE CEFMEHTOB.
Pe)XnMm aBTOMATMYECKOro BOCnpon3seneHmA
HaknMmarTe KHOMKW HaBUraLLmm @@@ ANA nepemelieHna snepea,

OCTaHOBA W/IM NepemelleHna Ha3as No BpemeHn. MOXKHO HaXKaTb KHOMKY @

nAn @ HECKO/IbKO pas, 4Tobbl yCKOPUTL BoCnpomnsseaeHme. CyllecTsyeT Tpu
YPOBHA CKOPOCTM BOCMPOU3BEAEHUA.

64 Ocumnnorpadsl Keysight InfiniiVision 2000 cepuin X RYRKOBOZCTBO. NOA6308aTENA



Ocumnnorpadsl Keysight InfiniiVision 2000 cepun X
PyKoBOACTBO NO/1b30BaTENA

3 CpeactBa peryimpoBKM No
BEPTUKANM

BK/IOUEHME 1 BbIK/IIOYEHWE CUTHAIOB (KaHaI0B UM maTemaTnyeckmx GyHKunin) / 66
HacTpoitka maclwTaba no Beptukann / 67

HacTpoitka nonokeHua no septukanu / 67

YKa3aHue cBA3un KaHanos / 67

YKaszaHue orpaHMYeHuns noaockl nponyckaHmsa / 68

MepekatoyeHne pexkuma ToUHOW/rpyboii HaCTPOMKKM ANA PYYKM MacluTabupoBaHus no
BepTUKann / 69

NHBepTuposaHue curHana / 69
Hactpoiika napameTpos npobHMKa aHas0roBoro KaHana / 69

Huxe nepeymcieHbl CPeAcTBa PeryIMpoOBKM MO BEPTUKANN.

e PyuyKku perysMpoBKM maclliTaba no BepTUKaAN U NOJIOKEHUA ANA KaKA0ro
aHa/I0roBOro KaHana.

e  KHOMKM BKIKOYEHMA N BbIKIOYEHMA KaHAN0B M A0CTYNa K MPOrpammHOMY MEHIO
onpegeneHHoOro KaHana.

Ha cnenytoulem pucyHKe nokasaHo meHto "KaHan 1", oTobpaskatoleecs nocne Haxkatus
KHOMKM KaHana [1].

KEYSIGHT

TECHNOLOGIES
65



3 Cpepncrtsa peryavpoBKM No BepTUKanm

Kanan, McTouHuk YpoBeHb 3anycka
BonbTbl/nenenus 3anycka WM nopor

HwxHmnn
YPOBEHb
kaHana 1

HwxHmnn
YpOBEHb
kaHana 1

Mpenen M0 TaMHbIG MHEEET

ypOBEHb 3a3eM/ieHNA CUrHana ANnAa Kaxaoro 0T06pa>KaeM0ro KaHana onpegendaeTca no

MONOKEHUIO 3HauKa £ B KpalHei NeBOM YacTu 3KpaHa.

BKAtOYEHME N BbIK/IHOYEHME CUTHA/IOB (HaHaﬂOB NN MaTeEMATUYECKUX
dYHKLMN)
1 Bk/lOYEHME M BbIK/HOYEHME KaHana (a TakKe 0TODpaXKeHne MeHto KaHana)
OCYLLLECTB/AETCA C NOMOLLbIO COOTBETCTBYIOLLEN KHOMKM aHaI0roBoro KaHasna.

Ecnun KaHan BKAKOYEH, €ero KHOMKa noacBevYmBaeTca.

BbikntoueHne KaHanos

Mpexae Yem BbIKNOYMTb KaHal, He0BXOAMMO OTKPbITL ero MeHto. Hanpumep, eciu
KaHanbl 1 1 2 BKAtOYEHbI M HA 3KpaHe oTobparkaeTca MeHIo KaHana 2, To gna
OTKNIOYEHMA KaHana 1 cHavyana cneayet HaxaTb KHOMKY [1], yTo6bl OTKPbITb MeHo
KaHana 1, a 3aTem elle pas HaxkaTb KHOMKY [1], 4To6bl BbIKAOUYUTL KaHan 1.
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CpeAcTBa perysMpoBKM No BepTrkanu 3

HacTpolika macwTtaba no BepTuKanm

1 [osepHuWTe GONbLUIYIO PYYKY Haj KHOMKOW KaHana ( g ,b ), uTOBbI 334aTb MacTab
no BEPTUKANM ANA KaHana (BONbTbl/aenexue).

C NOMOLLbIO KHOMKM MaclWwTabupoBaHMA NO BEPTUKAIN MOXKHO MEHATL MaclTab
aHa/I0roBOro KaHa/a C Nowarosoi nocneaoBaTenbHoCTbio 1-2-5 (¢ npobHMKom 1:1) npm
YC/I0BWM, YTO TOYHAA HACTPOMKa He BKAtoYeHa (cM. “lNepeKntoueHne pexxmma
TOUYHOW/rpy60oit HACTPOMKM AN1A PYUKM MaclITabupoBaHuMaA Mo BepTMKanu" Ha
CTpaHuLe 69).

3HayeHue "BONbTbI/aeneHna" aHanoroBoro KaHaaa oTobpakaeTcsa B CTPOKE COCTOAHMUA.

MpK NOBOPOTE PYUKM U3MEHEHWA HACTPOEK BOJILT/AENEHNA MO YMOAYAHWIO
YCTaHaB/AMBAETCA PEXMM BEPTMKAZIbHOMO PaCLIMPEHMS CUTHANA OTHOCUTENIbHO YPOBHS
3a3eM/1IeHMA KaHana, 04HAKO 3TOT PEKUM MOXKHO M3MEHWTb Ha pacliMpeHme
OTHOCWTE/IbHO LieHTPa 3KpaHa. CM. “PaclumMpeHne no LeHTPY AU MO HUMKHEMY
YPOBHI0" Ha cTpaHuLe 265.

HaCTpOMKa MNOIOKEHMA MO BEPTUKAIN

1 TloBepHMUTE MaNEHbKYO PYYKy NepemelLeHNA MO BEPTUKaAM (&), YTobbl NpUNoaHATL
WK ONYCTUTb CUTHAN KaHana Ha aKpaHe.

3HayeHne, KOTOpPOe HeHaLoAro 0TOBPA3MTCA B MPABOM BEPXHEM YI/ly IKPaHa,
COOTBETCTBYET PA3HOCTU HAMNPAKEHWI MEXK Y LEHTPOM 3KPaHa No BEPTUKAAN U

ypoBHeM 3a3emnenusn (£¥). OHO TaKKe MOKET COOTBETCTBOBATL HAMPAKEHMIO B LLEHTPE
9KpaHa Mo BepTUKaNu, eCciv BEPTUKaIbHOE pacllMpeHme 3a4aHo No 3a3eMNeHnio (Cm.
“PaclunpeHme no LeHTPY MK MO HUKHEMY YPOBHIO" Ha CTpaHuue 265).

YKa3aHue CBA3M KaHa/10B

[aHHbIM NapameTp nepekItoyaeT cBA3b BXoaa KaHana Ha AC (nepemeHHbI ToK) nan DC
(NoCTOAHHbIN TOK).
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3 Cpepncrtsa peryavpoBKM No BepTUKanm

coseT

Ecnm KaHan cBA3aH NO NOCTOAHHOMY TOKY, TO MOMHO 6bICTPO ONPeaeNnTb MOCTOAHHYIO
COCTaBAAIOLLYIO CUIHaNA, MPOCTO U3MEPUB PACCTOAHNE OT HEro 40 CMMBO/A
3a3emneHms.

Ecnm KaHan cBA3aH No nepemeHHOMY TOKY, To cocTasastowan DC curHana ygansercs,
YTO MO3BO/AET UCMO/b30BaTb HO/IbLIYIO YYBCTBUMTENLHOCTb A/1A 0TOBpaXKeHus
cocrasastoweit AC aToro curHana.

1 Ha)XmuTe KHOMKY HY>XHOro KaHaa.

2 Y706bl BbIOPATL TMM CBA3M BXOAHOIO KaHana, HaXKMmUTe NporpammHyto KHomnKy CBA3b
B MmeHto "Kanan".

DC — CBA3b N0 NOCTOSHHOMY TOKY M0/1€3Ha NPW NPOCMOTPE CUTHAN0B C HYaCTOTOM
He Bbiwe 0 U, He MMEeIoLLMX 3aMETHbIX CMELLEHMIA NO NOCTOAHHOMY TOKY.

AC — CBA3b N0 NEpeMeHHOMY TOKY Noe3Ha Npu NPOCMOTPE CUTHAIOB CO
3HAYUTENIbHBIMM CMELLEHMAMM MO NOCTOAHHOMY TOKY.

Mpu CcBA3M NO NEpeMeHHOMY TOKY napainebHO BXOAHOMY CUTHaNYy pa3mellaeTcs
duNbTP BbICOKMX YacToT 10 T, yAaNAoWmMiA U3 CUrHaNa BCE CMeLLEeHNs
COCTaBAAOLLEN NOCTOAHHOrO TOKa.

O6paTuTe BHMMaHME Ha TO, YTO CBA3b KaHa/I0B He 3aBMCUT OT CBA3M Tpurrepos. [
N3MEHEHMA CBA3M TPUITEPOB CM. pa3aen “Bbibop cBA3u Tpurrepos" Ha cTpaHuue 156.

YKazaHue orpaHu4eHma noaocbl NPonycKaHms

68

1 Ha)XmuTe KHOMKY HY>XHOro KaHaa.

2 HaxkmuTe nporpammHyto kHonky Mpegen MM 8 meHto "KaHan", yTobbl BKAOUYNTL UK
OTK/IIOUYMTL OTPaHNYEHME NONOChI MPONYCKaHMS.

Koraa orpaHuyeHme noaockl NPonyCcKaHWA BKIKOYEHO, MaKCMMabHaa Noioca
NPOoMNycKaHWs KaHana coctasnaeT npnbansutensHo 20 Mru. Mpu BKAOYEHUN
OrpaHUYeHMA NOIOChl MPOMYCKaHMA A1A CUTHAN0B, YaCTOTbl KOTOPbIX HUXe 3TOro
npesena, U3 HUX yAanAaeTca HeenaTesbHbl BbICOKOYACTOTHbIM WyM. Kpome Toro,
OorpaHMYyeHKne NoaA0Ckl MPOMNYCKaHWA OrpaHMYMBAET TPAKT CMIHaNa 3amnycKka no Atnbomy
KaHany, ona KoToporo BrAtoYeHa dyHKumA Mpeaen MN.
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CpeAcTBa perysMpoBKM No BepTrkanu 3

MepeKkntoyeHne pexxmma TOYHON/Tpybon HAaCTPOMKM ANA PYUKM
MaclTabmnpoBaHMs NO BEPTUKAAN

1 HaxkmuTe pyyuKy macTabupoBaHWA KaHana no BEPTUKANM (MW HAKMUTE KHOMKY
KaHana 1 nporpammHyto KHomnky TouHas B meHto "KaHan "), 4Tobbl nepekntoumnTb
TOUHBIN UK TPYOBIA PEXMM HAaCTPOMKMN.

Ecnn Bbl6paHa TouHana HaCTpOVIKa, TO YyBCTBUTE/IbHOCTb KaHa/1a Mo BEPTUKANIN MOXXHO
MEHATb C MEHbLMM LIArom. HYyBCTBMUTENbHOCTb KaHa/la COXPaHAET NONHYO KaﬂVI6pOBKy,
ecnu BratodeHa TouHaa HaCTpOﬁKa.

3HauyeHMe maclWwTaba nNo BepTMKaNM OTODParKaeTcs B CTPOKE MEHIO B BEPXHEW YacTh
3KpaHa.

Koraa TouHaa HacTpoMKa OTKAOYeHa, NpY NOBOPOTE PYUYKM M3MEHEHMA HACTPOEK
BO/IbT/AeNeHNA MEeHATCA YyBCTBMTEIbHOCTb KaHasia C MoLLarosoi
nocnenoBaTenbHOCTbIO 1-2-5.

NHBEpPTMPOBaAHME CUIHANA

1 Ha)XmuTe KHOMKY HY>XHOro KaHaa.

2 B meHto "KaHan" HaxkmuTe nporpammHyto KHonky MHBepT, 4ToObl MHBEPTMPOBATL
BblIOpaHHbIV KaHa/.

Mpu BbIGOpe NapameTpa UHBEPT 3HaYEHMA HAaNPAXKEHUA 0TOBPaXKaeMoro cMrHana
MHBEPTUPYIOTCA.

MHBepTVIpOBaHVIe B/IMAET HA TO, KaK 0T06pa>1<ar0Tc::| NaHHble KaHana. Tem He MeHee, npun
MCNON1b30BaHNM OCHOBHbIX yCﬂOBVIlZ 3anycka ocu,mnnorpad) MNbITAa€TCA COXPaHUTb Ty XKe
TOYRY 3anyCKa, U3MeHAA HaCTpOl\/)IKl/I 3anycka.

Kpome Toro, npu MHBEPTMPOBAHMM KaHaNa U3MEHAETCA pesybTaT Atoboit
MaTemMaTuyeckon GyHKLMM, BbIOpaHHOW B MeHto "MaTemaTtuyeckasa dyHKUMA curHana”,
N Nto6Oro U3mepeHus.

HacTpolika napameTpoB NPOHHMKa aHa/I0roBOro KaHana

1 Ha)KmMMTe KHOMKY KaHana, CBA3AaHHOTO C BbIBpaHHbIM MPOBHUKOM.
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70

CpeAcTBa perysvpoBKM No BepTUKaNM

2 B meHto "KaHan" HaxkmuTe nporpammHyto KHonky Mpo6HUK, 4Tobbl 0To6pasnTb
MmeHto "MpobHMK KaHana".

B 5TOM MeH0 MOXKHO BbIBPaThb A4/19 MOAKNOYEHHOTO NPOOHMKA Takme
A0MONHWUTE IbHbIE MapPaMeTPbl, Kak KOIOOULMEHT 3aTyXaHUA U eAMHULbI U3MEPEHUS.

Meno "MpaBHuk kanana 1" 100 1

EnvtHn LAl
Bonb e

MporpammHas KHormka MPo6HUK MpoBepKa OTKpbIBaeT AOCTyN K Npoueaype
KOMMEeHCcaLUmMm MacCUMBHbIX MPOBHUKOB (Hanpumep, npobHmkos N2862A/B, N2863A/B,
N2889A, N2890A, 10073C, 10074C nnun 1165A).

Cm. TakKe ¢ “YKasaHue eguHUL, U3MepPeHMs KaHaia'" Ha ctpaHuue 70
¢ “YKaszaHue KoadduumMeHTa 3aTyxaHMA NpobHMKa" Ha cTpaHuue 70

e “YKazaHMe UCKarkeHUsa NpobHUKa" Ha cTpaHmue 71

YKazaHue eaAnNHNL N3IMepeHna KaHaa

1 HaxmMuTe KHOMKy KaHana, CBA3aHHOrO C BbIBpaHHbIM MPOBHUKOM.
2 B meHto "KaHan" HaxmuTe KHonky Mpo6HUK.

3 B meHto "MpobHMK KaHana" HaxkmmTe KHoMKy EauHMLbI 1 BbiIGepuTe 0aHO 13
cnenyrolmx 3Ha4YeHUN.

BonbTbl — 417 NPOOHMKA HANPAKEHMA.
Amnepbl — A15 TOKOBOr0O NpobHMKa.

YyBCTBUTEILHOCTb KaHana, YpOoBEHb 3amycKa, pesy1bTaTbl U3MEPEHUI 1
mMaTemaTmyeckme GyHKUMM 0ToBpaKatoTcs B BbIOPaHHbIX AMHULAX M3MEPEHUS.

YKazaHune KoapPpuumeHTa 3aTyxaHma NpobHMKa

[NA BbINONHEHMA TOUHBIX U3MEPEHWI CeayeT A0KHbIM 06Pa30M HAaCTPOUTb
KO3QOULMEHT 3aTyxaHNA NPOOHMKa.

HacTpolika KoadduumeHTa 3aTyxaHMA NPOOHMKa
1 Ha)XmuTe KHOMKy KaHana.

2 HakKuMmaiTe nporpaMmmHyto KHomKy MPOB6HUK, 4TobbI BbIOPATL CNOCOD YKa3zaHMs
KoapduuMeHTa 3aTyxaHMA: CooTHoweHue 1an feunbenobi.

Ocumnnorpadsl Keysight InfiniiVision 2000 cepuin X RYRKOBOZCTBO. NOA6308aTENA



CpeAcTBa perysMpoBKM No BepTrkanu 3

3 [lloBepHUTe pyyKy BBOAQ, 0HTO6bI YCTaHOBUTb KO3IDPULIMEHT 3aTyxaHUsA
NOAK/IIOYEHHOro NPobHMKa.

Mpu U3MEPEHNM 3HAYEH NI HANPAKEHNA MOXKHO YCTAHOBUTb KO3DDUUMEHT 3aTyXaHNUA OT
0,1:1 no 1000:1 c nocheposBateibHOCTbIO 1-2-5.

Mpyn U3MEPEHNM 3HAYEHMI TOKA C MOMOLLbIO MPOBOHMKA TOKA MOXKHO YCTaHOBWTb
KoadduLmeHT 3aTyxaHma ot 10 o 0,001 B/A.

KoadduumeHT 3aTyxaHua 8 geumbenax MOXKHO yKasaTb, MCMOAb3Ys 3HaYeHus oT -20 Ao
60 ab.

Ecnm B KayecTse eanHML M3MepPEeHUA BbibpaHbl amnepbl, a TakKe BbibpaHa HacTPOoMKa
KOo3pdULMEHTa 3aTyXaHMA BPYYHYIO, TO U eAMHULbI, 1 KO3DDULMEHT 3aTyxaHmA
0TO6paKaoTCA Had NPOrpaMmMHOMN KHOMKOM MPOBHMK.

Meno "Mpad

EnvtHn LAl
A

YKazaHme UCKarkeHun I'IpO6Hl/II-(a

Mpu U3MepeHnn BpeMeHHbIX MHTEPBAIOB B HAHOCEKYHAAX (HC) Ha TOYHOCTb M3MepeHMA
MOTYT NOBAUATL HE3HAUUTENIbHBIE OTANYMA B A/IMHE Kabena moryT. Ins yaaneHus
olWKMBOOK "3aaep:KKa B Kabene" mexay ntobbiMU ABYMS KaHaNamMM UCNOb3yMTe KHOMKY
UckaxkeHua.

1 Tpo3oHAMpyWTE OAHY TOUKY 06OMMM NPOBHUKAMU.
2 HakmuTe KHOMKY KaHana o4Horo 13 BbibpaHHbIX MPOBHMKOB.
3 B meHto "KaHan" HaxkmuTe KHOMKy MpPO6HUK.

4 B meHto "KaHan" HaxkmuTe KHOMKy UCKaxKeHue v BbibepuTe HyKHOe 3HaYeHne
NCKaXKeHUs.

Kakabli aHaNoroBbIM KaHan MOXKHO OTPeryanpoBaTh 40 +100 Hc ¢ NpupalleHUsmMU B
10 nc o obuiei pasHuupbl 200 Hc.

Hasatne kHonok [Default Setup] (Hactp.no ymonuanuio) nam [Auto Scale]
(ABTOMacwTab) Ha HACTPOWKY UCKAXKEHMA HE BAUAET.

Ocumnnorpadsl Keysight InfiniiVision 2000 cepun X PykoBoACTBO No/sib30BaTe /4 7
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“% HAYUYHOE
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Ocumnnorpadsl Keysight InfiniiVision 2000 cepun X
PyKoBOACTBO NO/1b30BaTENA

4 MaTtemaTunyecKkasa obpaboTKa
OCLMINIOrPaMM

BbIBOA, Ha 3KpaH OCLMINOIPaMM MaTeMaTUYECKUX GYyHKUnn [/ 74

BbinonHeHwme 6bicTporo npeobpasoBaHua Pypbe ¢ pesynbTatom apudmeTnyeckon
onepauun / 75

HacTpoiika maclwTaba U cMeleHUs CUrHaia matematnyeckom dyHkummn / 75

EAMHULbI U3MEPEHUI AN1A OCUMINOTPaMM MaTeMaTUYeCKUX GyHKUun / 76

MaTtemaTtuuyeckue onepatopbl / 77

MaTtemaTuuyeckune npeobpasosaHusa / 79

MaTemaTnyeckme GyHKLUMM MOXKHO MPUMEHATbL B aHA/I0MOBbIX KaHanax.
Ocumnnorpamma, Nosy4eHHas B pesynbTaTte MateMaTnyeckon obpaboTku,
oTobparkaeTca PO30BbIM LBETOM.

Bbl MOMKeTe MCM0Nb30BaTb MAaTEMATUUYECKYIO QYHKLUMIO B KaHae, 4axe ec/iv 3TOT KaHan
He oTobparkaeTca Ha aKpaHe.
Bbl moxeTe:

*  BbINOAHATb MaTEMATMUYECKYIO ONepaLmio (CNOKEHNE, BbIYUTAHME NN YMHOMKEHME) B
aHa/I0roBbIX BXOAHbIX KaHanax;

e BbINOAHATH BbICTpOE NpeobpaszosaHme Pypbe (FFT) curHana Bo BXoAHOM
aHa/I0roBOM KaHane;

*  BbINONHATH GYHKLMIO NPeobpa3oBaHma C pe3ybTaToOM apuPpMeTUyecKoln onepaumm.

KEYSIGHT

TECHNOLOGIES
73
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MaTtemaTunyeckas ob6paboTka ocuuaNorpamm

BbIBOA, HA 9KpaH OCLMANOrPAaMM MaTeMATMYECKNX GYHKLIMIA

74

Haxmute knasuwy [Math] Ha nepeaHeit naHenu, yTobbl BLIBECTU HA SKPAH MEHHO
Waveform Math.

SryHKUMA curHana”

LA O nepatcp
[t] +

Ecan Ha dyHKuMOHanbHOW Knasuie Function Bce eule He 3HaunTtes f(t), HaxkmuTe a1y
byHKLMOHaNbHYIO Knasuly 1 BbibepuTe f(t): Displayed.

C nomouLblo yHKLMOHAAbHOM KnaBuwm Operator BbibepuTe onepaTop nan
npeobpasoBaHue.

3a 40NONHUTENIbHOM MHOPMaLIMEN B OTHOWEHMM ONEPaToOPOB UK
npeobpasoBaHuii obpalanTecs K pasgenam:

“MaTtemaTtunyeckume onepatopsbl" Ha cTpaHuue 77
“MaTemaTtumyeckume npeobpasosaHma” Ha cTpaHuLe 79

Monb3yiTech GyHKLUMOHANbHOW KnasuLel Source 1, 4Tobbl BbIOpaTh aHaN0roBbIN
KaHan 48 BbINOMHEHUA MaTemaTnyeckoi 06paboTku. YTobbl caenaTts BbIGOp,
MOKHO BpallaTh Py4ky Entry Mam NoBTOPHO HaXKmMMaTb GYHKLUMOHAAbHYIO KNaBuLly
Source 1. Ecnu BbIOpaTh dyHKUMIO NpeocbpasoBaHua (FFT), oTobparkaeTca pesynbTarT.

Ecnu Bbl BbIDMpaeTe apuPpmMeTUYECKyo onepaLmio, Noab3ynTecs GyHKUMOHANbHOM
KnaBuLwel Source 2 1A BbI6Opa BTOPOro UCTOUHUKA ANA apudOMETUYECKON
onepaumn. OTobparkaeTcs pesyabTar.

YT06bl U3MEHWUTH Pa3Mep U NMOJTOKEHNE OCLMANOTPAMMbI, MOMYYEHHOM B pe3ysibTaTe
MmaTemaTtmyecko 06paboTkm, obpallanTecs K pasaeny “HacTpoiika maclwTtaba u
CMEeLLEeHMA CUrHana matemaTtmyeckoir dyHKUMKn" Ha cTpaHuue 75.
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MaTtemaTuyeckas obpaboTka ocumnnorpamm 4

coBeT PekomeHpauumn no NpMMeHEeHUI0 MaTeMaTUyeCcKmx d)yHKU,Mﬁ

Ecam ocumniorpamma curHana B aHas0roBOM KaHasne WM maTeMaTnyeckon GpyHKLMm
OrpaHUYMBaETCA PaMKOM 3KpaHa (0TobpaKaeTcs He MOIHOCTbIO), TO Pe3y/IbTUPYIOLLan
ocumasiorpamma Takxe byaer orpaHuyeHa (cpesaHa).

Korga otobparkaetca ocumnnorpamma GyHKLMM, MOXKHO BbIK/HOUYUTL aHAI0rOBble
KaHanbl ana ynobcrTea HabaogeHMA OCLMANOTPaMMBbI, NONYYEHHON B pe3y/bTaTe
MmaTemaTnyeckomn obpaboTKu.

[nsa ynobcrsa HabAOAEHUA U USMEPEHMSA MOXKHO PErYIMPOBaTb MaclITab
oTOBpaKeHUs No BEPTUKAAN U CMELLEHME OCUUANOTPAaMMbl KaXa0M maTeMaTUyeckomn

bYHRUMUM.

[Lns BbINONHEHWA U3MEPEHUI Ha PE3YbTUPYIOLEN OCLMANOrPAMME MOXKHO
no/ib30BaTbCA Knasuwamum [Cursors] u/uam [Meas].

BbinonHeHue H6bicTporo npeobpaszoBaHma Pypbe ¢ pesyabTaTom
apudmeTnyeckom onepaumm

YT06bI BINONHUTL ObICTPOE NpeobpasoBaHme Pypbe (FFT) c pesynbTaTtom
apudMeTHYecKoi onepaLmm (CIoKeHMe, BbIYMTAHUE UM YMHOXKEHWE), AeNCTBYTe
cneayowmm obpasom.

1 HaxkmuTe dyHKUMOHaNbHYO Knasuily Function n BbibepuTe g(t): Internal.

2 [1nA yCTaHOBKM apudMETMUYECKON OnepaLm Nob3ynTech GYHKLUMOHANbHbIMM
Knasuwamn Operator, Source 1 1 Source 2.

HaxmuTe dyHKUMOHaNbHYO Knasuiwy Function v BbibepuTe f(t): Displayed.

4 C nomolubto GyHKLMOHANLHOM KnasuLwm Operator BbibepuTe GpyHKUMIO ObICTPOrO
npeobpaszosaHus Oypbe (FFT).

5 HaxmuTte dyHKUMOHANbHYIO KNaBuLly Source 1 1 BbiIbepuTe B Ka4ecTBe MCTOYHMKA
g(t). Umeiite B BMAay, 4TO BbIGOP g(t) BO3MOXKEH TONBKO TOrAa, KOrAa Bbl Bbibpann
byHKUMIO FFT Ha npeablayliem sTane.

HacTpoika macwtaba 1 CMeLLeHMA CUrHana mateMaTnyeckom GyHKLMK

1 Y6eaunTecb, UTO My/IbTUMNIEKCMPOBAHHbIE PYYKM MacLliTaba 1M NONOKEHWSA CnNpaBa OT
KHonku [Math] (MaTemaTrKa) HaCTpOeHb! 418 CUTHAI0B MaTEMATUYECKUX DYHKLMIA.

Ocumnnorpadsl Keysight InfiniiVision 2000 cepun X PykoBoACTBO No/ib30BaTE A 75



4 Matematudeckan 06paboTka OCLMANOTPAMM

Ecnn cTpenka cnesa oT KHonku [Math] (MaTemaTuka) He ropuT, TO HaxkMmUTe 3Ty
KHOMKY.

2 [1nA M3MeHeHMA pasmepa M NONOMKEHUA CUTHANA MaTEMATUYECKOWN GYHKLUMM
MCNONb3YINTE MYbTUNAEKCMPOBAHHbIE PYYKM MacluTaba M NONOKEHMA CNpasa oT
KHonku [Math] (MaTemaTtuKa).

ABTOMaTMUYECKas HacTpoilKa MacluTaba u cmeleHna matemaTmueckoin GpyHKuum

Mpu NtoboM U3MEHEHWUM OnpeaeneHns 0Tobparkaemoi MaTeMaTnyeckon GyHKLUK
NPOUCXOAUT aBTOMATUYECKas HAaCTPOMKa ONTUMA/IbHbIX 3HaYeHUI MaclwTaba no
BEPTUKANN U CMELLEHMA CUTHaNa AaHHON dyHKumMK. Ecnn 3HaveHmA macwTaba un
CMeLLeHnA ANna Hekoen GYHKLMM yCTaHOBAEHbI BPYYHYIO, TO BbibepuTe HOBYIO
byHKUMIO, 3aTEM BbIGEPUTE UCXOAHYIO GYHKLMIO, U MacluTab ncxogHon dyHKuun byaeT
M3MEeHeH aBTOMaTUYECKM.

Cm. Takke ¢ “EOMHWLbI U3MEepeHU ANA OCLMAN0rPaMM MaTeMaTUYecknx GyHKUMIA" Ha
CTpaHuLe 76

EAMHNLBI MU3MEPEHUI ANA OCLMANOTPAaMM MaTeMATUYECKMX QYHKL MM

[NA Kaxk4oro BXOAHOMO KaHala MOXKHO YCTaHOBWTb B Ka4ecTse eamMHMLbl M3MepeHns
BO/IbT MM aMnep C NOMOLLbIO GYHKLMOHaAbHOM Knasuiwm Units meHio Probe kaHana.
Huke nepedymncieHsl eanHULbI USMEPEHNUI 415 OCUMANOTPAMM MaTeMaTUYECKMX

bYyHKUMNA.

CnoxeHune nnu BblYUTaHUe VA

YMHO)eHne V2, A2 uan W (sonsT-amnep)

FFT dB* (meunben). Cm. TakKe “EAMHULbI
namepenuii FFT" Ha cTpaHuue 85.
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Matemartuueckas GpyHKumua EauHMUA u3mepeHua

* Ecnv uctouHmKom FFT agnaetca KaHan 1, 2, 3 unu 4, 7o eguHULEN U3MepeHus npu
oTobparkeHnu FFT asnaetcsa dBV (aeunben ot BoNbTa), KOrAa eAMHULEN U3MEPEHUA B KaHane
ABNIAETCA BOMLT M BXOAHOW MMNEAAHC KaHana ycTaHoBAeH Ha 1 MOm. EanHuLen usmepexus
npu otobparkeHun FFT agnsetca dBm (aeumben or MMAUBATTA), KOTAA eAMHULEN U3MEPEHUA
B KaHa/e ABNSAETCS BO/IbT M BXOAHOW MMNEAAHC KaHana ycTaHoBAeH Ha 50 Om. EgnHuuet
n3mepeHua npu otobpaxkeHmm FFT asnaetca dB (geunben) gna sBcex NpoYmx UCTOYHUKOB FFT
WU B TOM C/ly4ae, Koraa eguHuULLEen M3mepeHuns B KaHane ABNSeTcA amnep.

BespasmepHas eauHMLa LWKaabl U MHAMUMPYETCA ANS MaTeMaTUYecknx GyHKLUMM, Koraa
B [BYX KaHaNaX-UCTOYHWKAX YCTaHOB/IEHbI Pa3HOPOAHbIE eANHNULIbI U3MEPEHMU.

MaTemaTunyecKkme onepaTtopsl

MaTemaTnyeckme onepaTopbl NO3BONAIOT BbIMOAHATL apmd)memqecwe onepaunn
(C}'IO)KEHMG, BblMUTaHWNE NN YMHOMEHME) B aHa/10roBbIX BXOAHbIX KaHanax.

e “CnoseHvie unm BbluMTaHME" Ha cTpaHuLe 77

e “YMHOMeHWe unu geneHue" Ha ctpaHuue 78

CnoxeHune nnm BblumMTaHne

Mpw BbIBOPE CNOXKEHMA UAN BbIYMTaHMA 3HAUYEHUA Todek McTouHUKa 1 11 UcTouHMKa 2
nocnefoBaTe/IbHO CKNAAbIBAOTCA MM BbIYMTALOTCA, @ pe3yabTaT oTobparkaeTca Ha
3KpaHe.

Bbl4MTaHME MOXKHO MCMOb30BaTb ANA ,El,l/ld)d)epeHLl,l/lpOBaHHbIX M3MepeHVIl\/JI Nnn
CpaBHeEHNA ABYX CUTHANOB.

Ecnm cmelleHne CUrHanoB no NoCTOAHHOMY TOKY Bo/iblie AMHAMMYECKOro AManasoHa
BXOAHbIX KaHaN0B ocumAnorpada, To cieayeT MCnoib30BaTh AnddepeHLUmanbHbli
NPOBHMK.

Ocumnnorpadsl Keysight InfiniiVision 2000 cepun X PykoBOACTBO N0OAL30BaTE/ A Wi



4 Matematudeckan 06paboTka OCLMANOTPAMM

AT CyHKUMA curHena’

A O nepatop

|

Puc.5 Mpumep BbIMMTAHUA CUTHANA KaHana 2 U3 curHana KaHana 1

CM. Takke ¢ “EOWMHULBI USMEPEHUI AR OCLMANOrPaMM MaTeMaTUYECKMX GYHKLMIA" Ha
CTpaHuLe 76

YMHOXeHMe nnm aeneHne

Mpu BbIOOPE MaTEMATUUYECKON GYHKLMM YMHOKEHUA UAM AeNeHns 3HaYeHns Source 1 1
Source 2 nocaea0BaTe/IbHO NEPEMHONKAOTCA UK AeNATCA, @ Pe3y/bTaT 0TobparkaeTcs
Ha aKpaHe.

Mpun AeNEHUM Ha HOMb Ha KPMBOM BbIXxOaa OTOOPaAXKaoTCA NyCTble NPOCTPAHCTBA (TO
€CTb, Hy/IeBble 3HaYeHMs).

DYHKUMA YMHOXKEHMA yaobHa A1 MPOCMOTPa COOTHOLLIEHWUA MOLLLHOCTM CUTHANO0B,
Korfia CMrHan ofHOro M3 KaHanoB NPOMOPLIMOHAEH CU/e TOKa.

78 Ocumnnorpadsl Keysight InfiniiVision 2000 cepuin X RYRKOBOZCTBO. NOA6308aTENA
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KEYSIGHT

TECHR

Kanant
10.0:1

O nepatop

|

Puc. 6 Mpumep ymHo»KeHusA curHana Channel 1 Ha curHan Channel 2

CM. Takke ¢ “EOWMHULBI USMEPEHUI AR OCLMANOrPaMM MaTeMaTUYECKMX GYHKLMIA" Ha
CTpaHuLe 76

MaTtemaTnyeckme npeobpasoBaHmA

MaTtemaTuyeckme npeobpasoBaHma BbINOAHAT GYHKLUMIO NpeobpasosaHus (FFT) ans
aHa/IoroBOro BXOAHOTO KaHana wam pesyabTata apudmMeTMyeckoin onepaumm.

¢ “U3mepeHunn c NnpuMeHeHMem bbicTporo npeobpasoBaHusa Oypee (FFT)" Ha
CTpaHuue 79

N3mepeHns ¢ npumeHeHnem bbicTporo npeobpasoBanns ®ypbe (FFT)

®yHKumMA FFT npumeHseTca Ana BblumcaeHma boicTporo npeobpasoBaHus Pypbe ¢
MCMNO/Ib30BAHMEM aHA/IOrOBbIX BXOAHbIX KAHANOB MM MaTeMaTUYeCcKoW onepaummn g(t).
®yHKumMA FFT 6epeT oundppoBaHHYIO 3aM1cb BpeMeHHOM 3aBUCMMOCTU CUTHaNa
33/1aHHOr0 UCTOYHMKa M NpeobpasyeT ee B YaCTOTHY 0bnacTb. Koraa BoibpaHa
byHKUMA FFT, To Ha aKkpaHe ocumnnorpada otobpaskaetca cnektp FFT Kak 3aBUCMMOCTb
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MaTtemaTunyeckas ob6paboTka ocuuaNorpamm

ypoBHA B Aeunbenax ot BosbTa (dBV) oT YacToTbl. Mpu 3TOM MO ropmn30oHTaNLHOM OCK
BMECTO BpemeHM OTKaablBaeTtca YactoTa (ML), a Mo BePTUKaNbHOM OCU — YPOBEHb B
neumnbenax.

®yHKUMIO FFT npUMeHAtoT A5 BbiSBAEHMA NPObaeM, CBA3aHHbIX C MEPEKPECTHbIMM
nomexamu, /15 BbISSBNAEHUA NMPUYMH HEJIMHENHbIX MCKaXKEHWI B YCUAUTENAX, @ TaKKe
015 HACTPOMKM aHaNoroBbix GUAbLTPOB.

YT106bI BEIBECTW Ha 3KPaAH rpaduK, NoyYeHHbIN B pesybTaTe ObiICTPOro
npeobpasoBaHua Pypbe, AeNCTBYNTE Cieayoumm 0bpasom:

1 HaxmuTte knasuuwy [Math], HaxkmuTe dyHKUMOHaNbHYIO Knasuwwy Function n
BbibepuTe f(t)., 3aTem HaxmuTe GyHKUMOHaNbHYO Knasuilly Operator 1 Bbibepute
FFT..

iy HKUMA curHana” [Ch1] Yact awokp. B = 10

O nepatap 0 < 1 I Jarn. BN@
TET MpeayeT -

Source 1 — BbI6OP UCTOYHMKA CUrHAMA AAA ObICTPOro npeobpasoBaHua Pypbe
(cm. pa3gen 4.2 “BbinonHeHue bbicTporo npeobpasoBaHua Pypbe ¢ pesynbTatom
apudmeTmyecKkoi onepaunn™ Ha cTpaHue 75 o Bbibope g(t) B KayecTse
MNCTOYHMKA).

Span — ycTaHoBKa 0bLWen WKpKHbI cnekTpa FFT, oTobpaxkaemoro Ha akpaHe
(cneBa Hanpago). YTobbl NOAYYMTL LEHY AENEHUA WKabl B repLax Ha AeneHne,
cnenyeT pa3aenntb Ha 10 3HaYeHMe WUPKHBI CNeKTpa. Bbl MoXKeTe yCTaHOBUTb
3HayeHue napameTpa Span Bbllle MaKCMMabHO BO3MOXHOW YaCTOTbl; B 3TOM
cnyvae oTobparkaemblil CNEKTP 3aMMET JIMLLb YacCTb 3KpaHa. Haxkmute
bYHKUMOHANbHYIO KNaBULY Span, 3aTem BpalllanTe pyyky Entry, yTobbl
YCTAHOBUTb KeaeMblli YaCTOTHbIM ANana3oH A1 OTODparKeHMUA Ha aKpaHe.

Center — ycTaHOBKa 4acTOTbl B criekTpe FFT, KoTopas AoKHa 0TobparkaThes Ha
LEeHTPaNbHON BEPTUKANbHOM NMHMM CETKM 3KpaHa. MOXHO YCTaHOBUTb 3HaYeHWe
napameTpa Center H1XKe NONOBUHbBI HaCTOTHOMO AManasoHa Uau Bbilwe
MaKCMMa/IbHO BO3MOXHOW YacCTOTbl; B 3TOM C/ly4ae 0ToHparkaemblii CNeKTp
3alMeT N1LLb YacTb 3KpaHa. HaxkmmTe QyHKUMOHANbHYIO Knasuwwy Center, 3aTem
BpallanTe py4ky Entry, 4Tobbl yCTAaHOBWTb XKesaemMyto LeHTPaNbHYO YacToTy Ha
aucnnee.

Scale — no3Bo/IAET BaM YCTaHOBMUTb BallX COOCTBEHHbIE MaclWTabHble
KoapduumeHTbl Ans FFT, BbipaxkeHHble B Aeumbenax Ha aeneHne. Cm. “Hactpolika
MmaclTaba 1 CMeLLLeHMA CMrHana matematTuyeckor GyHKuMn" Ha cTpaHuue 75.
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Offset — no3BonseT Bam yCTaHOBMTb Ballle cobCTBEHHOE cmelleHme ansa FFT.
3HauYeHWe CMeLLLEeHMA BbiparkaeTca B Aeumbenax n oTobparkaeTcs LeHTpabHOM
rOPM30HTaNIbHOW IMHMEN ceTKM aKpaHa. Cm. “HacTpolika macwTaba n cmeleHms
CUrHana matemaTuyeckom GpyHKumMmM" Ha cTpaHumue 75.

More FFT — BbI30B Ha 9KpaH MEeHI0 A40NOAHNTENbHbIX YCTaHOBOK NapameTpos FFT.

2 Haxkmute GyHKUMOHaNbHYH Knasuiwy More FFT, 4Tobbl BbIBECTM Ha 3KpPaH MEH0
LOMNOJIHUTENbHbIX YCTAHOBOK NapameTpos FFT.

fft] = FFT(Ch1)

O u

Window — Bbi6op OKHa UMdPoBO GUABTPALMN AN NPUMEHEHMSA K BXOAHOMY
curHany FFT:

Hanning — OKHO XeHWHra ANA BbINO/THEHMA TOYHbLIX YHaCTOTHbLIX M3MepeHl/IlZ
WA OnAa paspeweHna AByx O/IM3KMUX YaCTOTHbIX COCTaBaArOWNX.

Flat Top — OKHO C MN0OCKOM BEPLIMHOM AN5 BbIMOAHEHWA TOYHBIX aMANTYAHbBIX
N3MepEeHMUI CNeKTPasibHbIX MUKOB.

Rectangular — (npamoyronbHoe OKHO) — XOpoLlee YacTOTHOe paspelleHmne 1
aMNANTYAHanA TOYHOCTb, OAHAKO NMPUMEHEHME 3TOMO OKHA OTPaHUYEHO
Cly4asiMM OTCYTCTBMA NPOCAYNBAHMA CNEKTPAsIbHBIX COCTABAAIOWLMX.
MPUMEHAETCA C TAaKUMM CUTHANAMM, KaK NCEBAOCAYYANHbIV WYM, MMMYAbCHI,
CUHyCOMAANbHbIE NAYKM U 3aTyxatoLmMe CUHYCOnaanbHble KonebaHus.

Blackman Harris — okHo bi13KkmaHa-Xappuca CHU»KAeT BpeMeHHoe
paspelleHmne no CPaBHEHMIO C NPAMOYTONbHbIM OKHOM, HO MOBbIWaeT
CNocobHOCTb 0BHapYKeHMA MMNyNbCoB Baarogapa Tomy, 4To oHo obnagaet
MeHee BbIpaKeHHbIMN BOKOBbIMM MaKCUMyMaMMU.

Vertical Units — no3sonseT Bam BbIOpaTb eANHMLY U3MepeHUA WKanbl FFT no
BepTuKanu: geunben (Decibels) nnm BonbT 3pHEKTUBHOIO 3HAUYEHUA HANPSAKEHMA
(V RMS).

Auto Setup — ycTaHaBAMBaET TakMe 3HaYeHMA NnapameTpos Span n Center, npu
KOTOpbIX obecneynBaeTca 0TobpaKeHNe BCEro MMetoLWEeroca CnexkTpa.
MaKkcrMManbHO BO3MOXKHaA YaCTOTa PaBHa NOJIOBUHE HYacTOTbl ANCKpeTu3auum FFT,
KOTOPas 3aBUCUT OT YCTaHOBKM KO3bduLIMEHTa pa3BepTku (Bpema/aeneHme).
PaspelueHue FFT paBHO pe3ynbTaTy AeneHna 3bbeKTMBHOM YacToThl
[UCKPETU3aUMKM Ha KonnyecTBo Touek B FFT (fs/N). Tekylee paspelweHwve FFT

MHOANUMPYETCA Ha Cl)yHKLI‘I/IOHaﬂbeIMVI KNnaBuamm.
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OcobeHHOCTU perynMpoBKM macwitaba u cmelyeHus

Ecnu Bbl HEe M3MeEHsAETE BPYYHYHO YCTAaHOBKM MacluTaba u cmelueHua FFT, To npu
BPALLEHUMN PYYKM PETYIMPOBKM KOIPPULMEHTA Pa3BEPTKM NPOUCXOANT
aBTOMaTUYECKOe M3MEeHEHME YaCTOTHOMO AMana3oHa U LLeHTPasibHOM YacToTbl, YTOObI
obecneynTb ONTMMaNbHOE HabaloAeHMe NONHOTO CNeKTpa.

Ec/v e Bbl BPYy4YHYIO yCTaHaBAMBaeTe MacluTab U CMeLLeHne, To BpaLeHUe PyYykn
perynnpoBKu KoapduumeHTa pa3BepTKU He U3MEHAET YCTaHOBKM YacTOTHOO
[Mana3oHa U LeHTPaAbHOM YacToTbl, 4To obecneynsaet bonee nogpobHoe
oTobBpaKeHUe B OKPECTHOCTU onpeseieHHON YacToTbl.

Hakatne pyHKUMOHanbHOM Knasuwu FFT Auto Setup nprBoauT K aBTOMaTUYECKOMY
nepemaclutabrupoBaHuio rpadmka; NpPu 3STOM 3HaYEHMA YaCTOTHOTO AMana3oHa 1
LEeHTPaIbHOWM YaCcTOTbl aBTOMATUYECKM OTC/IEXKMBAIOT YCTaHOBKY KoadpduumeHTa
pa3BepTKu.

3 [1nA BbINONHEHWNA KYPCOPHbIX M3MEPEHUI HaXkMKUTe Knasuwy Cursors v ycTaHoBuTe
bYHKLMOHaNbHYIO KnaBumly Source Ha Math: f(t)..

[na nsmepeHma 3HaYeHMIM YacTOTbl M PA3HOCTU ABYX 3HAYEHWI YacToTbl (AX)
nosib3yiTeck Kypcopamm X1 1 X2. ina namepeHna amnantyasl B Aeumnbenax n
pa3HocTM amnaunTya (AY) nonb3yiTeck Kypcopamm Y1 n Y2,

4 [1ns BbINOSHEHUA NPOYUX U3MEPEHMI HaxmuTe Knasuwy [Meas] v yctaHoBUTE
bYHKLUMOHaNbHYO Knasuily Source Ha Math: f(t)..

Ha rpadmke FFT MOXHO BbIMONHATL M3MEPEHUA MEXAYMUKOBBIX 3HAUYEHWH,
MaKCMMaNbHOTr0, MUHUMANbHOTO 1 CPeAHEero 3Ha4YeHuA B Aeunbenax. Bol moxeTe
TaKXKe HaWTK 3HaYeHme YacTOoTbl NPY NEePBOM MOABAEHUM MAaKCUMYyMa CUTHaNa c
NOMOLLBIO M3MepeHna napameTpa X at Max Y.

MoKa3aHHbIN Ha cneaytollem pucyHke cnekTp FFT nonyyeH npu nogaye Ha kaHan 1
CUTHana npamoyronsbHon dopmbl 4 B, 75 Kl KosbdUUMEHT pa3BepTKM YCTaHOBAEH Ha
50 MKc/agen., 4yBCTBUTENbHOCTbL MO BepTUKaaun Ha 1 B/aen., napametp Units/div Ha

20 dBV, cmeuweHme (Offset) Ha —60,0 dBV, ueHTpanbHas (Center) yacTtoTa Ha 250 Klu,
YacTOTHbIN AnanasoH (Span) Ha 500 kI, u napameTp Window Ha Hanning.
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tel = FFTI

EHTP

“BbinonHeHue bbicTporo npeobpasoBaHma Oypbe ¢ pesynbTaTom apnudmeTnyeckomn
onepaumn" Ha cTpaHuue 75

“PekomeHpgaumm no nsmepenuam FFT" Ha cTpaHumue 83

“EamHnubl M3mepeHuit FFT" Ha cTpaHumue 85

“3HayeHne NOCTOAHHOW COCTaBAAOLWEN NPU BbluMcaeHnn FFT" Ha cTpaHuue 85
“J10¥KHble YaCTOTHbIE COCTABAIOLLME M HANOXKEHME CNEKTPOB" Ha cTpaHuLe 85
“MpocaymBaHune cneKkTpasibHbIX COCTaBAAWMX" Ha CTpaHULUe 87

“EAVHULDBI MBMEPEHUI ANA OCUMANOTPAaMM MaTeMaTUYeCKNX QYHKUMIA" Ha
CTpaHuLe 76

PekomeHgaumn no namepeHunam FFT

Konmyectso ToueK, pernctpmpyembix 4na s3anmcun FFT, moxeT goxoanTb Ao 65536.
OTobpakatoTcs BCe TOYKM, KOraa YacTOTHbIM AMana3oH MakcumasneH. Koraa Ha akpaHe
oTobparkaeTca cnektp FFT, opraHbl ynpaBieHWsa YaCTOTHbIM AMana3oHOM U
LEeHTPaAbHOM YacTOTOM NpUMEHsoTCA Ans 0bcnes0BaHUA cnekTpa B 0baacTu
MHTEepecyloLWen Bac YaCTOTbl NPMMEPHO TaK e, KaK y aHamM3aTopa cnekTpa. MNomectute
MHTEPEeCYIOLLYH0 BAaC YacCTb CNEKTPa B LLEHTP 3KpaHa U YMeHbLIaNTe YacTOTHbIN
AManasoH, YTobbl yBEMUYUTL paspelleHme oTobpaskeHus cnekTpa. Mpu ymeHblleHnn
YaCTOTHOrO AManasoHa YMEHbLIAeTCcA KOAMYeCcTBO 0TODparkaeMblX TOYEK M MPOUCXOANT
pacTAXKKa 0TOOparkaeMoro Ha sKpaHe CneKkTpa.
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Korga Ha akpaHe oTobparkaeTca cnektp FFT, nonb3yitech knasuwwamm [Math] n
[Cursors] ona nepekntoyeHna Mexay M3mepmuTenbHbIMU QYHKLUAMM U CpeacTBaMm
yrnpaBieHMaA 4acToTHOM 0b6i1acTbio B meHto FFT.

PaspeweHue FFT

PaspelueHue FFT paBHO pe3ynbTaTy AeneHnn 3dpdeKTMBHOM YacToTbl AUCKPETU3aL MK
Ha KonnyecTBO Touek B FFT (fs/N). Mpu pukcmpoBaHHom KosimyecTse Touek FFT (Ao
65536) ueM MeHbLLE YacToTa ANCKPETM3ALMK, TEM NIyYLLE paspeLLeHue.

YmeHblueHne 3bPeKTUBHOM YacTOTbl AMCKPETU3ALMK NyTem BbiBopa bonee HU3KOM
CKOPOCTM pa3BepTKM (6osiee BbICOKOro 3HaYeHUA KoabduuMeHTa pa3BepTKM) NPUBOAUT
K NMOBbILWEHMIO HU3KOYACTOTHOTO paspelleHns oTobpaxkeHns cnekTpa FFT, oaHako
yBENNUYMBAET BEPOATHOCTb NMOABAEHUA NOKHbBIX YAaCTOTHBIX COCTaBAAIOLLMX. PaspelieHue
FFT paBHO pe3ynbTaTy AeneHns abPeKTUBHON YacTOTbl ANCKPETU3ALMM HA KONMYECTBO
Toyek B FFT. PeanbHoe paspelleHne oTobpaxKeHns cnekTpa byaeT He CTONb BbICOKMM,
MOCKObKY CNOCOBHOCTL paspelaTs ABe 6U3KMeE YacToTbl B AEMCTBUTENBHOCTH
orpaHu4mnBaeTca GopPMo OKHa-GUAbTPA. XOPOoLW WA CNocob NPOBEPKM paspeLleHms AByX
61M3KMX YaCTOT COCTOUT B 06CAea0BaHMM BOKOBbIX MONOC
aMNANTYAHO-MOAYIMPOBAHHOIO CMHYCOMAAbHOTO CUTHanNa.

[NA NOCTUMKEHMUA HaUNYULWEN TOYHOCTM BOCTIPON3BEAEHMA CNEKTPA N0 BEPTUKAAN NPpK
M3MEPEHMM NUKOB:

¢ [lpaBW/AbHO yCTaHOBUTE KO3GDULMEHT ocnabneHuns npobHmKa. Ero yctaHasavnsaoT
13 meHto Channel, ecin 06bekToM AeicTBUiA (OnepaHaoM) ABASETCS KaHal.

* YCTaHOBMTE YYBCTBUTE/IbHOCTb KaHaia-UCTOYHMKA TaK, YTOBbl CUrHan oTobpaxanca
MOYTU BO BECb 3KPaH, HO Be3 orpaHuYeHus.

¢ [IpMMeHANTe OKHO C Na0CKo BeplunHoi (Flat Top).

e YCTaHOBMTE BbICOKYIO YyBCTBUTENbHOCTb FFT, Hanpumep, 2 aeunbena Ha aeneHue.

[nAa LOCTUXKEHUA HauNyyLwen TOYHOCTM BOCNIPOU3BEAEHNA YAaCTOTbI Ha MUKax:
¢ [pumeHANTe OKHO XeHHMHra (Hanning).

e [lonb3yintech meHo Cursors a8 YyCTaHOBKM Kypcopa X Ha MHTEPECYIOLLYO Bac
yacrory.

e OTperyampyinTe 4aCTOTHbIN AManasoH 4158 NOBbILEHNA TOYHOCTK
NO3ULMOHMPOBaHMA Kypcopa.

e BepHuTechb K meHto Cursors An1a TO4HOro NO3NLMOHNPOBAHMA Kypcopa X.
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3a 40NONHUTENbHOM MHbOPMaLIMEN MO NPUMEHEHNIO BbICTPOro NpeobpasoBaHms
®ypbe obpalartecs Kk nybankaumumn Keysight Ne 243 «The Fundamentals of Signal
Analysis»:"http://literature.cdn.keysight.com/litweb/pdf/5952-8898E.pdf".
JononHuTenbHas MHGOPMaLMA Ha 3TOT CYET COAEPKMUTCA TakKe B rnase 4 KHurn: Robert
A. Witte - «Spectrum and Network Measurements».

EanHuupbl nsmeperHnii FFT

YposeHb 0 dBV cOOTBETCTBYET CUHYCOMAANIbHOMY CUTHANY C HanpsaxkeHnem 1 Badd.
Koraa nctouHukom curHana FFT aBnaeTca KaHan 1 wunm kaHan 2 (nmbo kaHan 3 man 4y
YyeTblpexkaHaabHOro ocumanorpada), To eAUHULEN U3MEPEHUA A8 ocumnnorpamm FFT
AaBnaetca aeumben ot BosbTa (dBV), Korga eAMHULEN M3MEPEHMA CUTHANA B KaHanax
ABNAETCA BO/bT M BXOAHOW MMMNeAaHC KaHaioB yCTaHoBAeH Ha 1 MOM.

EamvHuuen nsmepenus ans rpadmkos FFT senaeTca aeunben ot muaameatra (dBm),
Koraa eaMHNULEN M3MEPEHMA CUTHANA B KaHaNax SBNAETCA BO/bT M BXOAHOMN MMMNeaaHc
KaHanoB ycTaHoBAeH Ha 50 Om.

EanHuuen namepenuns ans rpadukos FFT ssnaeTca geumben (dB) ans Bcex npoumnx
NCTOYHMKOB FFT UAK B TOM Cayvae, Koraa eanHuLER U3MepeHnsa curHana B
KaHanax-UCTOYHMKaX ABAAETCA amnep.

3HayeHne NOCTOSHHOW COCTaBAAOLWEN NPU BbluMcaeHUN FFT

B pe3ynbTaTe BbluMcieHMA FFT nosnyyaeTca HenpasuabHOe 3HaYeHne NoCTOAHHOM
cocTaBnAoWen. Mpu 3ToM He Y4YUTbIBAETCA CMELLLEHWE Y LLEHTPA 3KPaHa. 3HayeHne
NMOCTOAHHOM COCTaBAAOWEN HE KOPPEKTMPYETCA PaaM TOYHOTO OTOBparkeHMA BAN3KKX K
HY/IEBOM 4aCTOTE YaCTOTHbIX COCTABAAOLMX.

J10XKHble YaCTOTHbIe COCTaBAAOWME U HANOXKEHME CNneKTpos

Mpu npumeHeHnn FFT BaXKHO MMeTb NpeacTaBAeHME O NOXKHbIX YaCTOTHbIX
COCTaBANAOLWMX, BO3HUKAIOLWMX NPU AUCKPETU3aLMK. [TpU BbIMOAHEHWM U3MEPEHWUI C
npumeHeHmem FFT onepaTop A0/MKEH NOHMMATb, YUTO UMEHHO A0/IKHO COAEPMHKATbCA B
YaCTOTHOWM 06/1aCTH, U YUMTbIBATb YACTOTY AMCKPETM3ALMM, YACTOTHbBIM AManas3oH U
nosiocy nponyckaHmsa ocuunnorpada. PaspeweHmne FFT (OTHOLIEHWE YacTOTbI
OMCKPETU3aLMM K KONMYECTBY ToueK FFT) nHanuMpyeTca npamo Had GyHKLUMOHAbHbIMK
KNaBuWLWaMM, KOraa Ha akpaHe oTobparkaeTca meHto FFT.
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YacroTa HailikBuCTa M HanoXKeHue CNeKTPOoB B YACTOTHOM obnactu

YacTtoTa HaKBMCTa ABNAETCA MAaKCMMabHOM YacTOTOM, KOTOPYHO MOXKET
3aperucTpmMpoBaTb 63 NoABAEHUsA JIOXKHbIX YaCTOTHBLIX COCTABNAIOLLMX Nt06OM
ocumnnorpad, ocywecTsasoWmUn oundpoBKY CUTHANOB B peabHOM macliTabe
BPEMEHMW. DTa YacToTa paBHa MOJMIOBMHE YACTOTbl AUCKPETU3aLUN. YacToTHblIe
KOMMOHEHTbI, NpPeBbillatoWwme YacToTy HallkBucTa, He MoryT 6biTb MPaBUAbHO
06paboTaHbl, YTO NPUBOAMT K TaK Ha3bIBAEMOMY HA/IOXKEHUIO CNEKTPOB. YacToTa
HaiKkBUCTa COOTBETCTBYET MaKCMMaJIbHOW YaCTOTE CUTHANa, KOTOPbIN MOXKET BbITb
06paboTaH 6€e3 UCKAXKEHWA.

HanosKeHne CneKkTpoB BO3HWKAET, KOraa 4aCTOTHbIe COCTaBAAIOLLME CUTHAN
NPeBbILLAT NONOBUHY YaCTOTbl AMCKPETM3aLMKN. [TOCKONbKY cnekTp FFT orpaHuueH
3TOM YacToTOM, TO Mtobble Hoee BbICOKOYACTOTHbIE COCTaBAAOLIME OTOBPaXKaOTCA Ha
6onee HU3KOoM (NOKHOM) YacToTe.

Ha cnenytowem pucyHKe NokasaH NpuMMep HaoXeHMA CNeKTPOB. ITO CNeKTp MmeaHapa C
yactotor 990 I'u, KOTOPbIM COAEPHKMT MHOKECTBO FAPMOHMK. YacToTa AMCKPeTU3aLMn
FFT coctasnset B gaHHom npumepe 100 KBbi6/c. Ha 3T0M ocumnnorpamme
COCTaBAAOLWME BXOAHOIO CUrHaNa C YaCTOTOW, NpeBblLLatoLelt YacToTy HalkBumCcTa,
0TOHPANKATCA 3epPKaZIbHO OTHOCUTE/IbHO NPABOM KPOMKM 3KpaHa.
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ot

Yaot auckp B = 100k

Puc.7 HanoxeHue cnekTpos

MOCKObKY YaCTOTHbIM AMana3oH NPOCTUPAETC OT Hy/A 0 YacToThl HaiMKkBKUCTa, TO ANA
npeaoTBpalleHns BOSHUKHOBEHMA NOMKHbIX YaCTOTHbIX COCTaBAAOLIMX HEOBXOANMO,
4TOObI BEPXHAA rPaHMLIA YaCTOTHOTO AManasoHa NpeBbillana YacToTy CyLLEeCTBEHHbIX (Mo
SHEepPrumn) YacTOTHbIX COCTABAAOLLMX BXOAHOTO CUrHana.

MpocaunBaHMe CNeKTPasibHbIX COCTAaBAAOLMNX

®yHKumMA FFT paboTaeT ¢ NOBTOPAOLWMMUCA 3aMUCAMU BPEMEHHOW 3aBUCUMOCTH
curHana. B KoHue 3anucu obpasyeTca paspbls, €C/IM TONLKO 3aMMCb HE COAEPKUT Lenoe
4MCI0 NepmnoaoB oUMdPOBAHHOMO CUrHaAA. DTOT Pa3pbiB Ha3biBAETCA NPOCAYMBAHNEM
CMEeKTPaAbHbIX COCTaBAAOWMX. AN MUHUMMU3ALUMM NPOCAYMBAHMA CMEKTPASIbHbIX
COCTaBAAOWMX B KayecTBe dUAbTPOB AnA FFT npumMeHAoTCcA OKHa, NAaBHO
NPUBAMKAIOLWMECS K HY/IIO B HaYae U B KOHLE curHana. B meHto FFT npeanaraetcs
YeTblpe OKHa — OKHO XeHHWHra (Hanning), okHo ¢ naockoi BepwmnHol (Flat Top),
npamoyroabHoe okHo (Rectangular) n okHo BaskmaHa- Xappuca (Blackman-Harris). 3a
O0MONHUTEIbHOM MHGOPMALIMEN B OTHOLIEHWM NPOCAYMBAHMA CNEKTPaIbHbIX
cocTasnaLWmMx obpalanTeck K nybankaumm Keysight Ne 243 «The Fundamentals of
Signal Analysis»:"http://literature.cdn.keysight.com/litweb/pdf/5952-8898E.pdf."
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5 OnopHble curHabl

CoxpaHeHue curHana B dain onopHoro curHana / 89
OTobparkeHue onopHoro curHana / 90

M3meHeHne macwtaba U NONOXKEHMA ONOPHbIX curHanos / 91
PerynnmpoBKa UCKaxKeHni onopHoro curHana / 91
OTobparkeHne nHdopmauumn ob onopHom curHane / 92

BoccTtaHoBneHue $paliioB onopHbIX curHanos Ha USB-Hakonutenb U ¢
USB-Hakonutena / 92

CUWrHasibl aHaIOrOBbIX KaHAI0B UM MaTEMATUYECKMX GYHKLMIA MOKHO COXPaHUTb B
OZHOM MK ABYX bainax ONOPHbIX CUTHAIOB B ocuuanorpade. Mocae aToro onopHbIn

CUMHaN MOMKHO 0TOBPa3nUTb M CPABHWUTL C APYTMMU CUTHANAMMK. TONIbKO OMH OMOPHBbIN

CUFHaN MOMHO 0TOBPa3UTb OIHOBPEMEHHO.

Ecnv onopHbIM CMTHaNam HasHauYeHbl MybTUINEKCMPOBAHHbIE PYYKM (HaXaTa KHOMKa

[Ref] (OnopH.) 1 ropuT MHAMKATOP CAeBa OT 3TOWM KHOMKM), C MOMOLLbIO 3TUX pyYeK
MOMHO M3MEHATb MacLUTab M NONOKEHME OMOPHbIX CUTHAM0B. MOMXKHO TaKxKe
PerynpoBaTh UCKAXKEHWSA OMOPHbLIX CUrHaNO0B. [laHHble 0 MacliTabe, CMeLeHnn v
MCKAXKEeHMAX OMOPHOro CUrHaAa MOryT oToBpaKaTbCs Ha aKpaHe ocuuanorpada.

CUrHa bl aHaNOrOBbIX KaHa10B, MaTeEMaTUYECKMX GYHKLMI MM ONOPHbIE CUrHANbI
MOKHO COXPaHUTb B $ain OnopHbIX cUrHanoB Ha USB-HakonuTesne. ®aiia onopHoro
CWUrHasa, COXpaHeHHbIN Ha USB-HakonuTene, MOXHO BOCCTaHaB/IMBATb B OAMH U3
balinoB ONOPHbIX CUTHANOB.

CoxpaHeHue curHana B Gpalin onopHOro curHana

1 HaxmuTe kHoMKy [Ref] (OnopH.), 4TobObI BKAOUNUTD OMOPHbLIE CUTHAbI.

KEYSIGHT

TECHNOLOGIES

39



5  OnopHble curHani

2 B meHto "OnopHbIi curHan" HaxkMmnTe NPorpaMmHyo KHOMKY ONOPH. 1 C MOMOLLbHO
py4KM BBO/a BbibepunTe HEOHXOANMbIN Galin ONOPHOTO CUrHaNa.

3 HaxXmuTe nporpammHyto KHOMKy MCTOUHUK 1 C MOMOLLbIO PyYKM BBOAA BbibepuTe
MCXOAHbIN CUTHAA.

4 HaxkmuTe nporpammHyto KHomnky CoxpaHuTb B R1/R2, uToObl COXPaHWUTL CUTHAs B
dann onopHoro curHana.

OnopHble CUrHanbl ABNAKOTCA SIHEProHEe3aBUCUMbIMU — OHU COXPAHAIOTCA AarKke nocne
BbIKTIOYEHUA NUTAHUA UIN BbINO/THEHUA HaCTpOVIKVI NO YMO/ZI4AHUIO.

Ypanenue ¢parina 1 Haxmute kHonKy [Ref] (OnopH.), 4TOObLI BKAOYMUTH OMOPHbIE CUTHANbI.
OMopHOro
curHana

N

B meHto "OnopHbI cUrHan" HaxXmMmTe NPOrPaMMHYLO KHOMKY OMOPH. 1 C MOMOLLbIO
PY4YKM BBOAA BblibEpHTE HEOOXOAUMbIN Daitn ONOPHOro cMrHana.

3 HamuTe nporpammuyto KHOMKy Yaanutb R1/R2, utobbl yaanuTe daitn onopHoro
cuUrHana.

OnopHble CUrHaAbI MOMKHO YaNUTb, BOCCTAHOBMB 3aBOACKYIO HACTPOMKY MM BbINOAHMB
6e30MnacHyo 04NCTRY painnos (cm. Maga 18, “CoxpaHeHne/BoccTaHOBAEHUE
(HacTpoMKK, aKpaHsbl, AaHHbIe),” Ha cTp. 241).

OTobparkeHne onopHOro CUrHana

1 Haxkmute kHonKy [Ref] (OnoOpH.), 4TO6bI BKAOUNTL ONOPHbIE CUTHAbI.

2 B meHto "OnopHbIi curHan" HaxkMmnTe NPorpaMmHyto KHOMKY ONOPH. 1 C MOMOLLbIO
py4KM BBOa BbibEepuUTE HEOHXOANMbIN Galin ONOPHOTO CUTrHaNa.

3 3aTem HaXXMUTe NPorpammHyto KHOMKy OROPH. elle pas, YToObl
BK/IOUMTH/OTKNOUNTL OTOBPAKEHUE ONOPHOTO CUTHANa.
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OnopHble curHanbl 5

Kanansl

0c 1

MepamMeTob

1 ) ' -

TonbKo ognH OI'IOprIVI CUTHAN MOXHO OTO6pa3l/lTb O4HOBPEMEHHO.

Cm. Takke ¢ “OTtobpakeHune nHbopmaumm o6 onopHom curHane" Ha cTpaHumue 92

N3meHeHne macliTaba 1 NonoKeHna OMOPHbBIX CNTHA/10B

1 VY6eauTech, UTO My/IbTUMIEKCUPOBAHHbIE PYYKM MacluTaba v MOMOKEHMS cnpasa oT
kHonku [Ref] (OnopH.) HacTpoeHbl A9 OMOPHbIX CUTHANOB.

Ecnn cTpenka cnesa oT KHonku [Ref] (OnopH.) He ropuT, TO HaXKMKUTE 3Ty KHOMKY.

2 HacTtpoliTe macluTab ONMOpPHOro CUrHaa C MOMOLLbIO BEPXHEN
MYNIbTUNIEKCUPOBAHHOM PYYKM.

3 1A HAaCTPOMKM NONOKEHWUA ONOPHOTO CUTHANA UCTIONb3YMTE HUKHIOK
MYJIbTUMNIEKCUPOBAHHYIO PYYUKY.

Pery/'ll/lpOBKa NCKaXKeHUN OMOPHOTo CrHaa

Mocne 0TobpaXkeHWs OMOPHbBIX CUTHAN0B MOKHO OTPEryIMPOBATL X MCKAXKEHUA.
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5  OnopHbie curHans

1 OtobpaskeHne HeobxoAMMOro onopHOro curHana (cm. “OtobparkeHne onopHoOro
curHana" Ha ctpanuue 90).

2 HaxXmuTe NporpammHyto KHoOmMKy UCKaxKeHue 1 C NOMOLLbIO PyYKM BBOAA
OTPEryMpyinTe NCKaXKeHWa ONOPHOro CUrHana.

OTobparkeHne nHpopmaumm ob oNOPHOM CUTHaNE

1 Haxkmute kHonKy [Ref] (OnoOpH.), 4TO6bI BKIOUNTL ONOPHbIE CUTHAbI.
2 B meHto "OnopHbIi curHan" HaxkMmUTe NPorpaMmHyto KHonKy MapameTtpbi.

3 B meHto "lMapameTpbl ONOPHOro cUrHana" HaxkMmTe NporpaMmHyto KHoMky CeeaeHun
0 gucnnee, 4Tobbl BKAOUUTL MM OTKNOUMTL OTOBpaXkeHne MHPopmaLmm 06
OMOPHOM CUTHaNe Ha aKpaHe ocumanorpada.

4 HaXMuUTe NporpaMmHyto KHomnKy Mpo3pauHblif, YTOObI BKAHOUUTD MM OTKIOUUTD
npo3payHblie PoHbI C MHPOPMaLLMEN.

DTOT NapamMeTp TaKKe UCMO/b3yeTcA A/18 BKAKYEHUA/OTKIOUYEHNA OTOBpasKeHMs
apyron Hbopmaumm ocumnaorpada, Hanpmmep CTaTUCTUKM TecTa No Macke U T.4.

BoccTtaHoBNeHME GpainnoB ONOPHbIX CMrHanoB Ha USB-HakonuTenb 1 ¢
USB-HakonuTens

CWrHanbl aHANOrOBbIX KaHAI0B, MAaTEMATUYECKUX GYHKLLMIA MM ONOPHbIE CUTHANbI
MOHO COXpPaHMTb B hain oNopHbIX cMrHanos Ha USB-HakonuTtene. Cm. “CoxpaHeHune
$aiinoB onopHbIX cMrHanos Ha USB-HakonuTenb" Ha cTpaHuue 247.

®aitn onopHOro curHana, CoxpaHeHHbln Ha USB-HakonuTene, MOXKHO BOCCTaHaBAMBATb
B OZMH 13 GaitNoB ONOPHbIX cUrHanoB. Cm. “BocctaHoBneHMe Gait/IoB OMOPHbIX
curHanos ¢ USB-HakonuTena" Ha cTpaHumue 251.
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PyKoBOACTBO NO/1b30BaTENA

6 LndpoBble KaHasbl

MoakntoyeHne undppoBbIX MPOBHUKOB K TecTMpyemomy ycTpoiictey / 94
Mony4yeHune cMrHanos no uudposbiM KaHanam / 97

OtobparkeHne LundpPoBbIX KaHa0B C MOMOLLbI0 GYHKLMUKM aBToMacwTaba / 97
MHTepnpeTauus curHana Ha umdposom gucnnee / 98

BK/loYeHMe 1 BbIK/lOYEeHUE BCex UndpoBbix KaHanos / 100

Bk/toueHMe 1 BbIK/loUYeHMe rpynn KaHanos / 100

BKAtOUEHMe 1 BblK/OYeHWe ogHOoro KaHana / 100

M3meHeHWe pasmepa oTobparkeHus LumMdpoBbIX KaHanos / 99

N3meHeHue nonoskeHns undposoro kaHana / 101

M3meHeHMe nornyeckoro nopora undposbix KaHanos / 100

OTobparkeHne undPOBbIX KaHaN0B KakK WKHbl / 102

YeTKoCTb curHana undpoBoro KaHana: UMneaaHc 1 3asemneHne npobHuka / 105
3ameHa KOHTaKToB LudppoBoro npobHuka / 111

B 5TOM rnase onucblBatoTCA CNocobbl CNOb30BaHMA LMGPOBLIX KAHANO0B
ocumanorpada cmellaHHbIX curHanos (MSO).

Lndposble KaHanbl 3a4eMcTBOBaHbI B Mmoaenax MSOX2000 cepum X n DSOX2000 cepum
X, Ha KOTOPbIX YCTaHOB/IEHA ANLEH3MA 06HOBAEHNA DSOX2MSO.

Henb3a Mcnonb3oBaTh GYHKUMM LMDPOBLIX KaHaI0B 1 NOC/Ne0BaTeIbHOro
AeKoaMpoBaHMAa ogHoBpemMeHHo. KHonKa [Serial] (locnepoBaTtenbH.) meeT
npuopuTeT nepes kKHonko [Digital] (Unudpos.). MocnenosatensHbie 3anyckn MoryT
HbITb MCMO/Ib30BAHbI, €C/IN BKAOYEHbI LdPOBbIE KaHasbl.
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6  Uudposbie KaHanbl

MoaKkntoyeHne LMPPOoBbIX NPOHOHMKOB K TECTUPYEMOMY YCTPOMCTBY

1 Tpn He0HXOAMMOCTM OTKAOUMTE NoAadvy NMUTAHMA Ha TECTUPYEMOE YCTPOMCTBO.

OTKNtOYEHWE NUTAHNA TECTUPYEMOTO yCTpOlZCTBa npegoTBpaTuUT BO3MOXHbIE
nospexageHna B pesysbrate CﬂyqaﬁHOFO 3aMblKaHWA OBYX uenem npn NOAKNKOYEHNN
I'IpO6Hl/lKOB. MuTaHne ocu,vmnorpad)a MOXHO He OTK/1l04aTb, TaK KaK Ha I']pO6Hl/IKl/I
HanpaxeHna He No4aeTcCA.

[ —

r—
g n{g:m?f
[— W/

L7

2 MoaxntounTte Kabenb UnbpoBoro NnpobHMKa K pazbemy DIGITAL Dn — DO,
HaxoAslUleMycs Ha nepeaHein naHenn ocuunnorpada cMmelaHHbIX CUrHanoB. Kabenb
umdpoBoro NnpobHMKa CHabKeH pasbemMom, M NMOTOMY NMOAK/OUYNTL €r0 MOXKHO
TO/IbKO 0fiHMM criocobom. OTKAOYATb NMUTaHKE ocumaorpada He HyXKHO.

A Kabenb NpobHUKa LMPPOBbIX KaHA0B

C ocumnnorpadom cMeLlaHHOro CUrHANA caeayeT UCNOb30BaTb TO/IbKO BXOAALLMIA
B KOMM/IEKT MOCTaBKMW IOrMYECKNIA NPOBHUK U Habop npucnocobneHunit Keysight
(cm. pasgen “OocTtynHble npucnocobneHma"” Ha cTpaHuue 302).

3 C nomoubto 3axBaTa NPOOHMKOB NOAKAOUMTE Kabesb 3a3eMNEHMA K KaXKAO0M rpynne
(moaynto) kaHanoB. Hannume 3a3eMneHMs NoBblWAET YETKOCTb NOCTYMNAtoLLETO Ha
ocumnnorpad curHana, 4to obecneymBaeT TOYHOCTb U3MEPEHUIA.
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Undposble KaHansl 6

Channel
Pod Ground

Circuit
Ground

4 [loAKAoYUTE 3aXBaT K OAHOMY M3 Kabenelt npobHuKa. (19 ACHOCTN Ha PUCYHKe
OTCYTCTBYIOT Kabenu Apyrux npobHMKOB. )

b Grabber

5 MoakrNtounTe 3axBaT K y3/y LEenu, KOTOPY HeEOBXOAMMO NPOTECTMPOBATb.

HAYYHOE
Ocumnnnorpadsl Keysight InfiniiVision 2000 cepun X PykoBoacTBo HOﬂb3OBaT6f050Pyn°BAH“E



6  Uudposbie KaHanbl

6 MMpu M3MEepPEeHMM BbICOKOCKOPOCTHbIX CUIHAN0B, MOAKMOUNTE K Kabesto NpobHMKa
Kabeslb 3a3eMNEHUA, NOAKAUMTE K Kabesto 3a3eMNeHna 3axXBaT, 3aTeM NpUKpenmTe
3aXBaT K 3a3eM/IEHMIO TECTMPYEMOrO YCTPOMCTBA.

Grabber

7 BbINONHANTE 3TU WarK, NOKa He NOAKAYMTECH KO BCEM npegcrasnarowmm nHTepec
TOYKaM.
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Undposble KaHansl 6

Signals

Groun

[MonyyeHne cnurHanos No LMGPOBbLIM KaHanam

Mpu BKAOYEHMM HaxxaTnem KHonku [Run/Stop] (Myck/Cron) unu [Single]
(OaHOKpaTHbI 3anycK) ocumnnorpad M3ydaeT BXOAHOE HANPAKEHNE Ha BXOAE
Ka)4oro npobHmKa. Mo HacTynAeHUn YCA0BMIA 3amyCcKa MPOMCXOAMT 3arycK
ocupanorpada, U NosyYeHHble AaHHble 0TobpasKatoTCsa Ha aucniee.

BcAknin pas, koraa ocumanorpad otbmpaet npoby Ha UMPPOBOM KaHane, BXOAHOE
HanpsKeHMe CPAaBHMBAETCA CO 3HAYEHMEM IOTMYECKOTrO NMopora. EC/iM 3To HanpsaKeHWe
NpeBbILAET NOPOr, TO B NamsATh Npobbl coxpaHaeTca 3HayeHme "1", ecam HeT, 10 "0".

OTobparkeHne UMPPoBbLIX KaHaA/I0B C MOMOLLLIO PYHKLMM aBTOMacwTaba

Korga curHanbl NoAKAouUeHbl K UMdPoBbIM KaHaniam, — 0643aTeNbHO NOAKAUMTE
3asemsialoLMe Kabenm — ¢ NOMOLLbIO aBTOMOCLLTabUPOBAHMA BbINOHAETCA bbiCcTpan
HaCTpOitKa 1 oTobpaxeHne LMGPOBbLIX KaHaN0B.

¢ Haxmute KHonKy [AutoScale] (ABTomacwuTab), 4uTo6bl BbINOAHUTL ObICTPYIO
HaCTPOWKy npubopa.
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6

LindpoBsbie KaHabl

BoicTpa.atn 4D KaHano
ABTOMACLITAR =)

Puc. 8 Mpumep: ABTomaclwTabupoBaHme LMbPOBbIX KAHANOB (TONbKO AN Moae-
neit MSO)

OTobpasutca ntobon UMPPOBOM KaHal C aKTUBHbLIM CUTHaNOM. Bce LundpoBsbie KaHasbl,
Ha KOTOpPbIX OTCYTCTBYET aKTUBHbIV CUrHAA, OYAYT BbIKAOUYEHbI.

e [1ns oTMeHbl 3G deKToB aBTOMacWTabrpoBaHma nepes HaxaTvem Nobon Apyron
KHOMKM HaXKMUTE NPOrpaMMHYt0 KHOMKy OTMeHUTb ABToMacLuTab.

3T0 NonesHo B TOM c/y4yae, Koraa kHormka [AutoScale] (ABTomacwirtab) HaxaTa
CY4alNHO UM HACTPOMKM, BbIBpPaHHbIE C MOMOLLbIO aBTOMACLLTabMpoBaHus, He
noaxoanT. Mpu aTom ocumanorpad BepHETCA K MPEXHUM HacTpoKam. CM. TaKxKe:
“MpuHumMn gecTemMa aBTomaclTabmnpoBaHma" Ha cTpaHuue 31.

[Onsa Bo3BpaTa Npnbopa K 3aBOACKMM HAaCTPOMKAM MO YMONYAHMIO, HAXKMMUTE KHOMKY
[Default Setup] (Hactp.no ymonuaxuio).

MHTepnpeTauma curHana Ha umdposom aucnnee

98

Ha npuBeaeHHOM HUNKE PUCYHKE NMOKasaH TUMNUYHBIN AWUCNAe, 0ToBpaatoLLmit
undpoBble KaHasbl.
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LUudposbie kaHansl 6

Bpewms Bpemsi/  Pexum 3anycka  Tunwu Moporosbin
3afepXkn OdeneHue Unu COCTOSHME  UCTOYHMK  YPOBEHb
LUMKna _ 3anycka | \

oC
NaeHTndukaTopsl !

LMdpOoBbIX
KaHanos
\\
\\
N\
\\
\\
), 3323 2320, (31 3MEals
rid
Pz P - ya
Pasmep BkntoueHune/ BkntoueHne/ KHonka meHto WHankaTopsbl
curHana BbIKMNOYEHNE BbIKMOYEHNE «Moporn» aKTMBHOCTU
OTAENbHbIX rpynn
KaHanosB KaHanoB

MHauKkatop  Ecan BKAOYEH KaKoM-TMH0 LMPPOBOIM KaHasl, B CTPOKE COCTOAHMA BHU3Y aKpaHa byaeT
AKTMBHOCTM  MOKa3aH MHAMKATOP aKTUBHOCTU. LIMGPOBOI KaHan MOMKET HaXOAMTLCA B MOCTOAHHO

-
BbICOKOM (), MOCTOAHHO HWU3KOM (m) MM MEPEKIOYAEMOM SIOTUYECKOM COCTOAHUM (I ).
Mpw BbIKAOYEHMM NtOOOrO KaHaa ero MHAMKaTOP OTODpParKaeTCa CEPbIM LIBETOM.

IameHeHue pa3mepa OTO6pa>KeHI/IH LLl/ICl)pOBbIX KaHa/10B
1 HaxmuTe KHonMKy [Digital] (Undpos.).

2 HaxmuTe NporpammHyto KHoMKy pasmepa (o 1 ﬂ_), yTObbI BLIOPATL PEXMM
oTobparkeHns UMdPOBbIX KaHaN0B.
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6

LindpoBsbie KaHabl

MapameTp pasmepa No3BOASET YBEANYMBATL A4 yA00CTBA MPOCMOTPA pasmep
UMbPOBbIX OCLMANOTPAMM MO BEPTUKAAMN UM CHUMATD UX.

BKAtoueHme 1 BbIKNOYEHNE OAHOTO KaHa/la

1 Korga otobpasuntca meHto "Limbposolt KaHan", NnoBepHUTE Py4YKy BBOAA M BbibepuTe
BO BCM/IbIBAIOLLEM MEHIO HYXKHbIV KaHa.

2 HakmuTe pyyKy BBOAA MM MPOTPAaMMHYIO KHOMKY, PAaCNON0MEHHYO Cpa3y Nos,
BCM/1bIBAIOWMM MEH!0, YTOObI BKOYWUTb UK BbIKIOUMTL BbIOPAHHbIN KaHa.

BKAtoueHne 1 BbIKIOYEHME BCEX LI,VICI)pOBbIX KaHa/10B

1 HaxmuTe kHOMKy [Digital] (Undpos.), 4uTobbl BKAOUMTL OTOBparkeHne LMdpoBbIX
KaHanoB. Haa nporpaMmHbIMKM KHOMKaMKM 0Tobpasntcs meHio "Lndposoit kaHan".

Ecan HYXKHO OTKANOYNUTL UMdPOBLIE KaHasbl, @ MeHto "LiMdbpoBolt kaHan" elle He
oTobparkaeTtca, To ANA BbIKAYEHUA LMOPOBbLIX KAHAN0B CedyeT ABaXKAbl HaKaTb
KHonky [Digital] (udpos.). Mpu nepBom HakaTuM oTobpasnTca meHto "Lndposoi
KaHan'", npu BTOPOM OTKAtOYATCA LUMbPOBbIE KaHasbl.

BKkAtoueHme 1 BbIKNOYEHMNE rpynn KaHazioB

1 Ecam mento "Undposoit kKaHan" elle He oTobparkaeTcs, To HaxkmuTe KHonKy [Digital]
(Undpos.) Ha n1LEeBOI NaHenu.

2 HaxKmMuTe NPorpamMMHy0 KHOMKY BbIKAOUYUTD (111 BKAUUTb) Ans rpynnsl D7 — DO.

NPy KaXKAOM HaXKaTUKM 3TON KHOMKM, MEePEKNOYAtOTCA peXrMMbl GYHKLMI BKAtOUeHue 1
BbikntoueHume.

I3ameHeHMe normyeckoro nopora UMepPoBbIX KaHaN0B

100

1 HaxmuTe kHonMKy [Digital] (Undpos.), uTobbl 0Tob6pa3nTb meHto "Lindbposolt kaHan".

2 HaxkmuTte nporpammHyto KHornky Moporu.
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Undposble KaHansl 6

3 HaxkmuTe nporpammHyto kHonky D7 — DO, 3atem BbibepuTe oAHYy M3 NpeayCcTaHOBOK
JIOTUYECKMX CXem nnun anemeHT Monb3oBaTenb, 4TOObLI 334aTb COOCTBEHHOE
3Ha4yeHKWe nopora.

Jlornyeckue cxembl MoporoBsoe HanpAaXxeHue

TTL +1,4B
CMOS +2,5B
ECL -1,3B
Monb3oBatens nepemeHHbIn, ot —8 B 1o +8 B

YCTaHOBNEHHbIN NOPOr NPUMEHAETCA KO BCEM KaHanam BbibpaHHol rpynnbl D7 — DO.

Mpu xenaHnu ana Ka)KLI,OVI M3 rpynn KaHa10B MOXHO YCTaHOBWTb Pa3Hble NOPOroBblie
3Ha4YeHunA.

3HauyeHun, NpeBbIWatoLLMe YCTaHOBAEHHbIM NOPOT, ABAAIOTCA BbICOKMMM (1), a He
npessbllwatolme — HU3Kknumm (0).

Ecnm nporpammuan KHonka Moporu ycraHosneHa B noaoxeHune Monb3osatenb, TO
HaXXMUTE NPOrpaMmHyto KHomnky Monb3oBaTenb 419 rpynnbl KAHAA0B, 1 3aTem
NOBEPHMUTE PYYKY BBOAA, YTOObLI YCTAHOBWTbL SIOTMYECKMI1 NOPOT. [Ns Kaxaom rpynnbl
KaHa/NoB MMeeTCA CBOA KHoMKa Monb3osaTenb.

l3ameHeHMe nonoxeHns umMdpoBoro KaHana

1 VY6eauTech, UTO My/IbTUMIEKCMPOBAHHbIE PYYKM MacluTaba v MOMOKEHMS cnpasa oT
KHOMKM HacTpOeHbl AnsA LndPOBbIX KAaHANOB.

Ecnu cTpesnka cnesa ot kHonku [Digital] (LudpoB..) He roput, To HaxkmuTe 3Ty
KHOMKY.

2 BbibepuTe KaHa C MOMOLLBIO MY/IbTUMNEKCUPOBAHHOM PyYKM BbibOpa.

Bbl6paHHblﬁ ChTHa1 BbICBEYMBAETCA KPACHbIM.

3 TlepemectuTe BbIGPaHHbIA CUFHAN C MOMOLLBIO MY/IbTUMIEKCUPOBAHHOM PYUKM
MONOXKEHMA.
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6

LindpoBsbie KaHabl

Ecnm oamH cMrHan KaHana nomelLaeTca nosepx Apyroro, To 3Ha4YeHne nHaMKaTopa
Ha /1eBOM GPOHTE OCLIMANOrPaMMbl M3MeHUTCA ¢ DNnn (rae nn —3To HOMep KaHana u3
OAHOM AW ABYX UMdp) Ha D*. 3Hak "*" 03HaYaeT B3aMMHOE HaNoXKeHME OBYX
KaHanoB.

OTobparkeHne UMdPOBbIX KAHANO0B KaK LWNHbI

102

Lindposble KaHaNbl MOXKHO rPYNNMPOBaTb M 0TOOPaKaTh B BUAE LMHbI. 3HaYeHne
KaXKA0M WKHbI OTODPAKAETCA B HUMKHEN YaCTM 3KpaHa B WECTHAALATEPUYHOM UK
ABOMYHOM dopmaTe. MOXHO co3aaTb He Honee ABYX WNH. YTOObI CKOHPUIYpPUPOBaTL U
0TOOPA3UTL KaXAayto LKHY, HaxmuTe KHonKy [Digital] (ludpos..) Ha nuueBolt naHenu.
3aTem HaXXMuUTe nNporpammHyto KHonky LnHa.

5 "UndpoBoi kaHan" 0L et mel,

. Il 43 Kadan ] 3 1
v i}

BbibepuTe WKHY. YTOObLI ee BKAOUYNUTL, MOBEPHUTE U HAXKMUTE PYYKY BBOAA UM
Ha)}MuTe NPOrpammHyto KHonky WnHa 1/WuHa 2.

C NOMOLLbIO NPOrPaMMHON KHOMKKM KaHan v pyykn BBoAa BbibMpaliTe OTAebHblE
KaHabl, 4TOObI BKAOYUTL UX B LUMHY. BbIBOP KaHa0B MOXHO OCYLLECTBAATD,
NMOBOPaYMBafA U HAXKMMaA PYYKY BBOAA WM HAXKMMAA NPOrPaMMHYH0 KHOMKY. Kpome
TOro, YTobbl 06ABUTL B KAXKAYHO WWMHY UAM UCKAOYUTL M3 Hee rpynmy U3 BOCbMU
KaHa/NoB, MOMKHO Ha)aTb MPOrpaMmMHyto KHoMKy Bbibpatb/OTmeH. Bbi6op D7-DO.

1o "LndpoeaA WwiHa" D, $333 33330,

DTMEH. al OcHoEEHME
LWLharal b7

Ecnu aKkpaH WrHbI abCONOTHO MYCT, NOAHOCTbIO BebIM UK Ha Hem oToBparkaeTca
cTpoka "...", To Ans oTobpakeHMa JaHHbIX CAeayeT YBeANYNTb KOSOPULMEHT pa3BepTKM
MM 0ToBPA3UTb 3HAYEHMA C MOMOLLIO KypCopoB (cm. pasgen “McnonbsoBaHue
KYPCOPOB AN CYMUTbIBAHMA 3HAYEHWNI WKHbI" Ha cTpaHumue 103).

MporpammHas KHornka OCHoBaHMe Mo3BO/AET BbIOPaTb OTOBPAKEHNE 3HAYEHWIA WNHbI
B WECTHaALATEPUYHOM MM ABOMYHOM dopmaTe.

LLIMHbI 0OTOBPAKAOTCA B HUKHEW YacTu SKpaHa.
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LUudposbie kaHansl 6

HT

3HAYEHMA WIKHbBI MOXHO OTO6pa’;’VITb B WeCTHaguaTepn4YHom nam ABONYHOM d)opN\aTe.

Mcnonb3osaHne  YTobbl cumTaTh LUMbPOBOE 3HAYEHME LIMHbBI B 10OOM TOUYKE, MCMOb3YA KYpCopbl,
KYPCOpOB g8 HEeobXOAMMO BbINOAHWUTL Cleayolime AeNCTBUA.
CUMTBIBAHMA 4

2 BkatounTe Kypcopsl (Haxkas kHonKy [Cursors] (Kypcopbl) Ha anuesoi naHenn).
3HAYEHUM WKHBI

2 HaxXmuTe NporpaMmHy KHOMKY PeXum Kypcopa n nameHute pexunm Ha Hex nam
Binary.

3 HaxkmuTe nporpammHyto KHoMKy MCTOUHUK 1 BbibepuTe 3HaveHne WnHa 1 nan
WuHa 2.

4 C nomoLbto py4KM BBOAA M NPOrPamMmMHbIX KHOMOK X1 1 X2 pacnofioXKuTe Kypcopbl B
TOYKaX, 3HaYEHUA WHHbI B KOTOPbIX HEOBXOAMMO CUMTATD.
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6  Uudposbie KaHanbl

Kypcop X1

Kypcop X2 —

3HavyeHna —— &
LUNHBI

HacTpoite ans ~ BbibepunTe Kak MCTOUHUK 3Ha4yeHns LWnHbI
KYPCOPOB PEeXuM WuHy 1 vnn Wury 2 B TOYKax Kypcopos
«[0BOMYHBINY Unn «Hex» nokasaHbl 34ecb

Mpu HaxkaTum KHonku [Digital] (Llnépos.) c uenbio oTobpasnts meHto "Lndposoi
KaHan'", Ha MecTe 3Ha4YeHUI KypcopoB oTobparkaeTca UMdPOBOM UHANKATOP
aKTMBHOCTM, @ B KOOPAMHATHOWM CETKe — 3HAaYEHMSA LLIMH B TOYKAX PACMONOKEeHNA
KypCOpOB.

OTtobparkeHne  3HaYeHUs WKH 0TOBPaXKatoTCA M NPU UCMONb30BaHMM GYHKLMM 3anycKa no WabioHy.
3HayeHU wuH  HaxkmuTe KHomMKy [Pattern] (LUa6noH) Ha AvLEeBOM NaHenu, 4Tobbl 0TOHPA3UTb MEH!I0
npu  "3anyck no wabnoHy", n oHM 0TOHPa3ATCA CrpaBa Hag, NPOrPaMMHbIMM KHOMKaMMU.
MCMOAb30BaHUK
3anycka no
wabnoHy

MpK HEBO3MOMKHOCTIN OTODPANKEHNA 3HAYEHMSA LLUMHBI B LUECTHAALATEPUYHOM dopmaTe
BMECTO Hero otobpasutca 3Hak goanapa (S). 3To NPoUCXoamT, KOr4a B onucaHmm
~n

WabnoHa 0A4HO UM HECKONBLKO "Be3pasinyHbIX cocTosHMI" (X) crpynnmMpoBaHsbl C
HM3KMM (0) ¥ BbICOKMM (1) YPOBHAMM NOTUKM, AW KOTAA B HETO BKKOYEH MHAMKATOP

nepexosa — nepearuit bpoHT (&) uan sagrnii dport (Y.)—. BaiiT, COCTOALLMIT TONBLKO
13 6e3pasINUHbIX COCTOAHMUI (X), 0TOBPa3nTCA B LMHE Kak 6e3pas3inyHoe CocTonHue

(X).
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LUudposbie kaHansl 6

pat By

KEYSIGHT

K aHan

Lhnal
/ = e g /
Onvcaxve OtobpaxaeMble 3Ha4yeHus 3HaueHns
wabnoHa 3HAYEHUS WMHbl  aHamnoroBbIX LMPPOBbIX
3anycka KaHanos KaHanos
B TOYKE B TOYKE
Kypcopa Kypcopa

JononHuTenbHble cBeAeHMsA 0 3amnycke no wabnoHy cm. B pasaene “3anyck no
WwabnoHy" Ha cTpaHmue 136.

YeTKoCTb cMrHana umMdpoBOro KaHana: MMNeaaHc 1 3a3emaeHne
NPobHMKa

Mcnonb3ys ocumnnorpad CMelwaHHOro CMrHana MOXHO CTO/IKHYTLCA € Nnpobaemamu,
CBA3aHHbIMM C M3MepeHnem npobHuKkamu. CyLecTByeT Be KaTeropum Takux npobaem.
370 Harpyska npobHMKa 1 3a3emieHne NPobHUKa. Kak Npasuao, npobiembl, CBA3aHHbIE
C HarpysKom NpobHUKa, BAUAIOT Ha TECTUPYEMOE YCTPOMCTBO, TOrAa Kak npobaemsl ero
333eM/IEHMS — Ha TOYHOCTb A@HHbIX, NONy4aeMblX CPEACTBOM M3MepeHus. KOHCTPYKLMSA
NPOBHMKOB CBOAMT NEPBYI0 K MUHUMYMY, TOTa Kak BTOPYIO HEC/NIOMKHO PaspeLlnTs,
OO/HKHBIM 06Pa30M BbINOHAA NMPOLEAYPbI U3MEPEHNS.
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6  Uudposbie KaHanbl

Bxo4HOM nmneaaHc

Jlornyeckne NPOBHUKM — 3TO NACCUMBHBIE NPOBHMKM C BbICOKMM YPOBHEM BXOLHOTO
MMMNeZaHca U LUMPOKOW NoA0CoM nponyckaHua. OBbIMHO NPU UX UCMONb30BAHMM
Habo4aeTca HeKoe 3aTyXaHWe CUrHana, NocTynatoLlero 8 ocumanorpad, Kak npasuo,
Ha yposHe 20 ab.

Kak npasuio, BXoAHOM MMneaaHc NpobHMKa YKa3biBaeTCA MCXOAA 13 ero napannenbHom
€MKOCTW M CONPOTUBNEHMA. 3HaUYEHWNEe CONPOTUBNEHUSA CKNaablBaeTCA 13
COMPOTUBAEHMSA HAKOHEYHUKA U BXOAHOTO CONPOTUBAEHNA CPEACTBA U3MEPEHMa (CM.
cneayoLWmMii pUCYHOK). EMKOCTHOE COnpoTUBIEHWE — 3TO COMPOTUBEHME
nocneaoBaTe/IbHO NOAKMOYEHHbIX KOHAEHCAaTOPa HaKoHeYHMKa 1 kKabena natoc
€MKOCTHOE ConpoTMBaeHMe Npubopa B Napanienn ¢ NapasMTHOM EMKOCTbIO Ha 3eMI.
XoTs B pesynbTaTe NoayvYaeTca ToYHaA pacyeTHan Cxema BXOAHOro MMmneaaHca
NPOBHMUKA 418 NOCTOAHHOMO TOKA U HU3KMX YacToT, bosiee Noae3HOM ABAAETCA CXema
MMMNeaaHCca Ha BXO/E BbICOKOYACTOTHOMO NPOBHMUKA (CM. caeayoWwmnii pPUCyHOK). B aToM
BbICOKOYACTOTHOWM CXeme NPUHUMAaETCA BO BHUMAHUE YNCTOE EMKOCTHOE
COMPOTUBAEHME HAKOHEYHMKA Ha 3eM/II0, @ TaKKe Nocae0BaTeIbHOe CONpPoTUBAEHNE
HaKOHeYHWKa 1 XapaKTepHbIM umnesaHc Kkabena (Z,).

A

—— 85pF 100 kQ

v v

Puc. 9 JKBMBaANEHTHAA CXema A4/19 NOCTOAHHOIO TOKa M HU3KOYaCTOTHOMO NPO6HM-
Ka
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250 Q 75 pF

=

—_— 1pF 100 k& 150 Q

v

Puc. 10 JKBMBaNEHTHAA CXxemMa A/19 BbICOKOYACTOTHOTO NPOBHUKA

Ha aTux ABYX pUCYHKax NpeacTaBNeHbl PacHETHbIE CXEMbl UMNeAaHca ANA AAHHbIX
moaenei. CpaBHMBasA ABE 3TN CXEMbI, MOXXHO 3aMETUTb, YTO U Nocaea0BaTeIbHOE
COMPOTMBAEHNE HAKOHEYHMKA, M XapaKTePHbIN UMNeaaHc Kabens 3HaYuTeNnbHO
YBENNUMBAIOT BXOAHOM MMMNeaaHc. MapasnTHas eMKOCTb HaKOHEYHMKA, KaK NpaBuo,
HeBbicoKasa (1 nd) ycTaHaBAMBaAET Ha AMarpamme MMMneaaHca KOHEYHYHO TOUKY
npepbiBaHUA.
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LindpoBsbie KaHabl

100k +
10k A High
Frequency
8 Model
e 1k +
©
°
8
£ Typical
= 100 + Model
10 +
1 . . . . .
10kHz 100kHz 1MHz 10MHz 100MHz 1 GHz
Frequency
Puc. 11 3aBUCMMOCTb MMMeZaHca OT YacToTbl A1 CXeM Lenn NpobHMKoB 0bomx
moaenemn

Jlormnyeckme NPoBHUKM NpeacTaBieHbl MOKa3aHHbIM Bbllle TPadUKOM BbICOKOYACTOTHOM
mozenun. OHu pa3paboTaHsbl ¢ Lenbio obecneveHma HanboNbLLIEro BOSMOXKHOMO
nocnefoBaTe/IbHOrO CONPOTUBEHNA HAKOHEYHMKA. Mapas3nTHan eMKOCTb Ha 3eM/It0
CBOAMTCA K MMHMMYMY 32 C4eT 0CO60M KOHCTPYKLMM y3/1a HAKOHEYHMKa NpobHuKa. Mpwn
BbICOKMX YacToTax 3To obecrneymBaeT MakCMMabHbIM BXOLAHON MMMeAaHC.

3azemneHne npobHmKa

3asemnieHne NpobHMKaA — 3TO NyTb BO3BPATA TOKA OT NPOHBHMUKA K MCTOYHUKY, MMEIOLLNIA
Masnblit umneaaHc. Mpu BbICOKMX YacTOTax YBEIMYEHNE NPOTAKEHHOCTM 3TOFO NyTU
CO3/aeT BbICOKOe CMHPa3HOoe HanpAxKeHne Ha Bxoae NpobHuKa. CornacHo
npvBeAeHHOMY Aasnee ypaBHEHMWIO, CO3AaHHOe HanpaxeHne paboTaeT, Kak ecnu bl
3TOT NyTb 6bIA UHAYKTOPOM.
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y =14

dt

CnefnctBMem NoBbIWEHWS MHAYKUMM 3a3emaeHmns (L), cuabl Toka (di) nnum cokpauleHumn
BpemeHu nepeaun (dt) ctaHeT nosbileHne HanpsxKerua (V). Koraa ypoBeHb 3Toro
HanNpAXeHMA NPEBbICUT NOPOroBOe HanNpPAXKeHWe, 3aJaHHoe ANd ocumanorpada, 310
NPUBEAET K NOABNEHMIO NIOXKHbIX AaHHbIX U3MEPEHUA.

MpKY COBMECTHOM MCMO/b30BAHUM OAHOIO 3a3€MNEHUA HECKONBKMMM NPOBHMKaMM
BO3BPAT BCEro TOKa, MPOXOAALLErO MO NPOBHMKAM, BbIHYXAEHHO MPOMCXOAMT No
eMHOMY NYTW UHAYKUMM TOro NPOBHMKA, 3a3eMIeHNe KOTOPOro UcnobayeTcs. B
pesynbTaTe (CM. ypaBHEHMe Bbile) ciMna ToKa (di) Bo3pacTaeT, u B 3aBUCMMOCTM OT
BpemeHm nepegaum (dt) cuHGasHoe HanpaXeHne MOKET BO3PaCcTM 10 YPOBHS,
BbI3bIBatOLLErO GOPMMPOBAHME NIOMKHbBIX AAHHbIX.

Probe 1 < Zin ()
i1
L (GND) l
Probe — Vn (Common Mode)
Ground $ /Zy\ IrHlgHe— T
i2"'in
Probe 2 <t Zin ( )
in
Probe N < Zin ( )
Puc. 12 Cxema ¢opMUpPOBaHUA CUHDA3HOIO BXOAHOTO HaMNpsXKeHns
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LindpoBsbie KaHabl

Momnmo GopMMpPoBaHMA CMHGA3HOTO HANPAMKEHMS NPU YAJMHEHUM NYTM BO3BPaTa
yepes 3a3eM/IEHME CHUKAETCA YETKOCTb MMMY/IbCOB, MCMYCKaeMblX CUCTEMOW
NpobHMKOB. Bpemsa HapacTaHWsa yBEIMYMBAETCA, U, TaK KaK MHAYKTMBHO-EMKOCTHan
Lenb Ha Bxoae NpobHMKa He aemndupoBaHa, nosbilwaetca pesepbepauma. MocKoAbKy
0015 UMOPOBbIX KaHaI0B 0TOBPAKaoTCA PEKOHCTPYMPOBaHHbIE CUTHAMbI, pesepbepaumm
M NMOMEX Ha 3KpaHe HeT. M13y4yan ocumMANorpaMmmy curHana obHapyKnts npobiemsl
3a3eM/IEHMS HEBO3MOMXKHO. PaKTUUYECKM, CKOpee CBMAETEIbCTBOM Takol npobaemsl
CTaHYT C/ly4aliHble MCKaKEHMWA M NPOTUBOPEYMBLIE PE3YNbTaTbl U3MEPEHMI AaHHbIX.
[ns n3yyeHnsa pesepbepaLmm 1 NOMEX 1Cro/ib3yIMTe aHaIoroBbIe KaHasbl.

OnTMManbHble MeTOAbl UIMEPEHUIA

Hannume nepemeHHbix L, di 1 dt 3acTaBnaeT yCOMHUTLCA B AOCTAaTOYHOM pe3epBe
TOYHOCTM HACTPOWKM M3mepeHus. [lanee npmMeeaeHbl PEKOMEHAAUMK MO yCHelHOMY
NnpoBeAeHN0 N3MEPEHNI:

e Ecan xoTa 6bl 0AMH KaHan rpynnbl LMdpoBbiX KaHanos (D15-D8 n D7-DO)
ncnonbayeTca 418 cbopa AaHHbIX, TO Kabenb 3a3emaeHns rpynnsl caegyet
NOAK/MOUMTL K 3a3EMIEHMNIO TECTUPYEMOTO YCTPOMCTBA.

¢ [pu cbope faHHbIX B YCOBUAX MOBbILWEHHOTO WYyMa, B ONOJHEHWE K Kabento
3a3eMNeHuA Tpynnbl CAefyeT UCNONb30BaTb Kabeb 3a3eMIeHNA KaXKa0ro TpeTbero
npobHWKa KaHana.

e [lpn NpoBeeHNN BbICOKOCKOPOCTHbIX BPEMEHHbIX M3MEpPEeHUIt (Bpems HapacTaHue
MeHee 3 HC) cnedyeT 3a4eicTBoBaTh Kabesib 3a3eMNEHNA Kaska40oro NpPobHMKa
uMbpoBOro KaHana.

Mpw co34aHUN BbICOKOCKOPOCTHOM LIMGPOBOM CUCTEMBI CedyeT PaCCMOTPETb
BO3MOHOCTb CO3/1aHMA BblAE/EHHbIX MOPTOB, HAMPAMYIO CBA3aHHbIX C MHTepdeincom
cmcTembl NPOHHUKOB Npnbopa. ITo 0BNEMYUT HACTPOMKY M3MepPeHUs U obecneynT
NOBTOPAEMOCTb NpoLecca cbopa KOHTPObHbIX AaHHbIX. Kabenb 16-kaHanbHOro
noruyeckoro npobHmka 01650-61607 n agantep npepbiBaHna 01650-63203 coszaaHbl
418 yA0OHOro NOAKNYEHMA K CTaHAAPTU3NPOBAHHbBIM 20-KOHTaKTHbIM pasbeMam.
HaHHbI Kabenb npeacTasaseT cobol 2 -MeTpoBbI Kabenb NPobHMKa orMyeckoro
aHaNM3aTopa, a aflanTep npepbiBaHMA obecneunsaeT Pe3ncTUBHO-eMKOCTHbIE Lienu B
yLO6HOW ynakosKe. Kak 1 20-KOHTaKTHbIA HU3KONPOOUAbHBIA NPAMOR COeANHUTEND
naHenn 1251-8106, 3T1 AeTanu MOXKHO 3aKka3aTb B KomnaHuu Keysight Technologies.
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3ameHa KOHTAKTOoB LnMdpoBOro NpobHMKa

Ecnun TpebyeTcs 0TcoeaMHWUTL KOHTAKT NpobHMKa OT Kabess, BCTaBbTe B OOKOBOE
OTBEPCTUE Pasbema 415 Kabens CKPenKy an MHOM OCTPOKOHEYHbIN NPeaMET U,
HaJaBMB Ha 3aLLE/IKY, BbITAHUTE KOHTAKT Kabens.

Tabnuua 3CmeHHble geTann undposoro NnpobHMKa

Homep aetanu OnucaHue

N6459-60001

KOMMEKT unMbpoBOro NpobHUKa, BKAOYalOLWMiA B cebs
8-KaHanbHbIN Kabenb N6459-61601, 2-A0MMOBbIE KOHTAKTbI
3a3emsieHna npobHmka 01650-82103 (3 wrT.) 1 3axBaThbl
5090-4832 (10 wr.)

N6459-61601

8-KaHaNbHbI Kabenb ¢ 8 KOHTaKTamu NpobHuKa 1 1 kabenem
3asemsieHna moayna (1 wr.)

5959-9333

CMEeHHbIe KOHTaKTbl NPO6HMKa (5 LWT.), @ TaKXKe METKK
npobHuka 01650-94309

5959-9334

CMEHHbIe 2-4101MMOBbIE KOHTaKTbl 3a3eMAeHUA NPobHMKa (5
WT.)

5959-9335

CMeHHble Kabenn 3asemnerHna mogyns (5 wr.)

5090-4833

3axsatbl (20 wr.)

01650-94309

YNaKoBKa METOK I'IpO6HMKa

CBefEeHMA 0 MPOUMX CMEHHBIX AETaNAX MOMKHO HANTU B Pykogodcmee no 06CayMusaHuo
ocuusnnoepagos InfiniiVision 2000/3000 cepuu X.
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*% HAYYHOE
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Ocumnnorpadsl Keysight InfiniiVision 2000 cepum X
PYyKoBOACTBO NO/1b30BaTENS

/ lekogmpoBaHue
nocnenoBaTe/IbHbIX AAHHbIX

Onumu geKoamMpoBaHUA NocienosaTeNbHbIX AaHHbIX / 113
Lister / 114
Mouck gaHHbIX B iucTepe / 116

Henb3a Mcnonb3oBaTh GYHKUMM UMDPOBLIX KaHANI0B 1 NMOCNEA0BATENIbHOMO
AeKoaMpoBaHMa ogHoBpeMeHHo. KHonKa [Serial] (MocnepoBaTtenbH.) meeT
npuopuTeT nepes KHonkoM [Digital] (Lludpos.). MocnenosatenbHble 3anyckn moryT
6bITb MCMOIb30BaHbI, €C/IN BKAOYEHbI LdPOBbIE KaHasbl.

3anyck no B Tex cnyyanx, Koraa NpMMeHAEeTca 3anyck No MeasieHHOMY CMrHany NocaenoBaTe/IbHbIX
curHanam  gadHbix (Hanpumep, 12C, SPI, CAN, LIN 1 T.4.), MOXeT OKa3aTbCA HeobXoAnMbIM
nocsegoBatesibH  NEPeKMOYUTLCA C PeXMMa aBTOMATUUYECKOTO 3aMyCcKa B PeXKMM 0DbIYHOrO 3amnycka
bIX AaHHbIX  (Normal) ans npeaoTeBpalleHMs aBTOMaTUYECKOro 3anycka ocumanorpada u
cTabunmsaummn oTobparkeHus. Bbl MOKeTe BbibpaTh PEMKIMM 3aMyCKa HaxKaTMEeM KNaBuLLn
[Mode/Coupling] c nocneayowmm HaxaTuem pyHKUMOHaAbHOM Knasuwin Mode.

Kpome TOoro, /19 Kas40ro KaHaaa-UCTOYHMKA 0/1KEH ObiTb YCTaHOBEH HaaNeXa LM
YPOBEHb MOPOroBOro HanpsKeHUA. NopPOroBbii YPOBEHb /11 KasK40ro CMrHana
NoC/Ie10BaTe/IbHbIX JaHHbIX MOXHO YCTaHOBUTb B MeH0 Signals HaskmuTe Knasuiy
[Serial], 3aTem dyHKUMOHANLHYIO KnaBuLy Signals.

Onuun AeKoAnMpPoBaHMA NocAeA0BaTEbHbIX JAaHHbIX

OnuMn annapaTHO-yCKOPEHHOIO AeKOANPOBAHNA NOCAeA0BaTENbHbIX AAaHHbIX MOXHO
YCTAaHOBUTb NPUN N3TrOTOBJIEHUNN ocu,vmnorpad)a Nnn ,CI,O6aBl/ITb Bnocneacrtsnu.
CyLLecTByHOT Cneayrowme onumm nocnefoBaTe/ibHOro A4eKoANPOBaHNUA.

KEYSIGHT

TECHNOLOGIES
113



7  [exkoamposaHue NocaenoBaTeNbHbIX AaHHbIX

¢ JlnueHsns mogepHmsaumm DSOX2AUTO obecneuymBaeT cCnocobHOCTb AEKOANPOBAHMA
CUrHanoBs nocnegosaTensbHbix WiH CAN (Controller Area Network) u LIN (Local
Interconnect Network). Cm. pasaensi:

“MocnepoBaTtenbHoe gekoanpoBaHme CAN" Ha cTpaHuue 321.
“MocneposaTenbHoe aekoguposaHue LIN" Ha ctpaHumue 330.

e JlnueHsns DSOX2EMBD obecneymnsaeT cnocobHOCTb AEKOAMPOBAHNSA CUTHANOB
nocnenosatenbHbIx WmH 12C (Inter-1C) u SPI (Serial Peripheral Interface). Cm.
pasgenbl:

“MocnepoBaTtenbHoe gekoguposaHue 12C" Ha cTpaHuue 340.
“MocnepoBaTenbHoe aekogmposaHue SPI" Ha ctpaHuue 351.

¢ JlnueHsns DSOX2COMP obecneunBaeT cnocobHOCTb AEKOAMPOBAHNA MHOTUX
npoTtokonos UART (Universal Asynchronous Receiver/Transmitter), skntodas RS232
(Recommended Standard 232). Cm. pa3aen “lNocnenoBaTtenbHoOe AEKOAUPOBaHME
UART/RS232" Ha cTpaHmue 359.

YT106bI BBIACHWTb, YCTAHOBNEHbI /I 3TU INLEH3UM Ha Balem ocuuanorpade,
obpaluanTech K pasgeny “OtobpakeHune ceegeHuit 06 ocumnnorpade” Ha
CTpaHuue 274.

YT06bI 3aKa3aTb MLEH3UN AEKOAMPOBAHMA NOCAeA0BaTE/IbHbIX AaHHbIX, 3alMANTE Ha
cant "www.keysight.com" 1 HaiauTe Homep nNpoaykTa (Hanpumep, DSOX2AUTO) nau
obpaTtutech B baunKalllee NnpeacTaBUTeNsCTBO KomnaHum Keysight Technologies (cm.
"www.keysight.com/find/contactus)."

Lister

Lister — 5TO MOLLHbIN MHCTPYMEHT M3ydYeHnsa cboes NpoToKoNa. Lister MoXHO
MCNo/Ib30BaTh A5 NpocmoTpa boabworo obbema nocieaoBaTesIbHbIX AAHHbIX Ha
YpOBHE NakeToB B BUAE TabauMLbl, B TOM YMC/E BPEMEHHbIX METOK M 0COBbIX
AEeKoAMPOBaHHbIX 3HaYeHWI. Haxkas kKHonKy [Single] (OaHOKpaTHDI 3anycK), MOXHO
HaKaTb NPOrpammHyto KHomKy MPOKpPYTKa Lister 1 noBepHyTb pyyKy BBOAA, YTOObI
BbIOpaTb COBObITUE, @ 3aTeM 4/19 ero OTOOpaXKeHUA HaXKaTb NPOrPAMMHYO KHOMKY
YBenuu. Bbigen. obnactb.

Mcnonb3oBaHuWe Tabanupl Lister

1 HaCTpOIZTe 3anyCcK N gekoanpoBaHMe AaHHbIX NOC/1eA0BaTe/IbHbIX CUTHA/10B,
KOTOpble NPeacTonT NpoaHaIn3npoBaThb.

2 Haxmute KHonku [Serial] (MocneposatennbH.) > Lister.
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[JexkoanpoBaHue NocnefoBaTebHbIX JaHHbIX 7/

3 HaxkmuTe KHOMKy [Aucnneit n noBepHUTE pyyKy BBOAA, YTOObI BbIOPATH
nocnenosatenbHbln cnoT (Mocnep,. 1), Ha KOTOPOM BbIMOAHAETCS AEKOAMPOBAHME
CUIHa/M0B JaHHOM NOCneA0BaTe/IbHOM WWHbI.

Cron URT 1 2.00v

KEYSIGHT
b

Hapman bHbl

1

13.97ms
14.54ms E KaHans
15.12ms |1
15.69ms

Mpexae yem BbI6paTh CTPOKY MK NPOKPYTKE AaHHbIX Lister, cneayeTt ocTaHOBUTb
cHbop AaHHbIX.

4 HaxmuTe KHonKy [Single] (OaHOKpaTHbBINM 3anycK) (B cekuun ynpasaeHmsa paboTom
Ha MLEBOI NaHen), YTobbl OCTaHOBUTL COOP AaHHbIX.

Mpw HaxkaTum kKHonku [Single] (OaHOKpaTHbIM 3anyck) smecTo [Stop] (CTon)
3aM0/IHAETCA MAKCHMa/bHbI 06BEM NamATK.

Mpu NnpocmoTpe 6OMbLIOTO YMCNa NAKETOB B YMEHbLIEHHOM MacluTabe AaHHbIe BCeX
NaKkeToB MOTYT He 0TO6PasnTLCA B Tabsuue Lister. Tem He meHee, Npu HaxaTum
KHoMKuM [Single] (OaHOKpPaTHBINA 3anycK) Ha 3KpaHe Lister oTobpasATcs BCe AaHHble
nocNefoBaTe/IbHOro AeKOAMPOBaHUA.

5 [na NPpOKPYTKM AaHHbIX HAXKMWUTE NPOrPaMMHYI0 KHOMKyY MpoKpyTKa Lister 1
BOCMO/Ib3YMTECh PYYKOW BBOAA.

BpemeHHble meTKM B cTon16Le "Bpems' yKasbiBatoT Bpems cobbITUA MO OTHOLIEHMIO K
TOYKe 3arycKa. BpemeHHble MeTKK cobbITuiA, NpeacTaBieHHbIX B 061acTy
oTobparkeHus curHana, oTobparkatoTcsa Ha TEMHOM QOHe.
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7  [exkoamposaHue NocaenoBaTeNbHbIX AaHHbIX

6 HaxmuTe NporpammHyto KHOMKy YBeauu. Bbigen. 06nactb (MM KHOMKY BBOAA),
YTOObI LEHTPUPOBATL M30OPaXKEHME CUTHANA MO BPEMEHMW, COOTBETCTBYOLLEMY
BbIOPaHHOW CTPOKe Tabnunupl Lister, 1 aBToMaTUYeCKM 3a4aTb 3HaYeHMe macluTaba
pa3BepTKu.

7 HaxkmuTe nporpammHyto KHonky OTmeHuTb Macwtab, utobbl BEpHYTHCA K
HacTpoMKam macwTtaba pasBepTKU U 3a4ePKKM, NpeawecTBOBABWMM NocNeAHEMY
HaKaTUio KHOMKK YBenuu. Bbigen. obnacrb.

8 Hakmute nporpaMmHyto KHorKy MapameTpbl, 4TOObI OTKPLITL MeHHo "MapameTpbl
Lister". B 3TOM MeHI0 MOXKHO BbINMOAHUTL cleaytollee:

BK/IOYMTL MM BIKAOUYMTL NapameTp OTcAeXnBaTb Bpema. EC/n OH BK/IKOYEH, TO
npu BbIbOpe pasiMUHbIX CTPOK Tabaumupl Lister (C momoLbio pyYKkM BBOAA, NOKa
cHbop AaHHbIX OCTaHOB/IEH) 3HAYEHMEe 3a[EPHKKM PAa3BEPTKN BYAET M3MEHATLCA B
COOTBETCTBMM CO BPEMEHEM BbiBPaHHOW CTPOKKU. Kpome Toro, Npu nsmeHeHmm
3HaYeHWA 3aePXKM Pa3BepTKM ByaeT BbINOAHATLCA MPOKPYTKa Tabauupl Lister.

HaaTb nporpammHyto KHormKy MpoKpyTKa Lister BbINO/HATbL NPOKPYTKY CTPOK
OaHHbIX Ha 3KpaHe Lister c nomoLLblo py4YKkM BBOAA.

HaaTb NnporpammHyto KHonky Hayano otcuerta 1 C NOMOLLLbIO PyYKM BBOAA
BblbpaTb oTobpaxKeHue B ctonbue "Bpema" akpaHa Lister BpemeHu no
OTHOLLEHMIO K 3aMyCKy WK K MpeaplayLlel CTPOKe nakeTa.

[TONCK AaHHbIX B nncrTepe

Koraa 3a4eicTBoBaHO AEKOAMPOBaHME NOCAeA0BATENbHbIX AaHHbIX, Bbl MOMKETE
NoNb30BaTbCA KNasuiien [Search] ona HaxoXA4eHUA 1 NOMELLEHNA METOK Ha CTPOKM B
nmcrepe.

cDyHKLI,l/IOHa}'IbHaFI KnaBuuwa Search nossonseT Bam onpegenatb cobbITHA AnA NONCKa
dHaN0MM4YHO onpeaeneHno NPOTOKO/1a 3aMyCKa.

HaliaeHHble cobbITUS MapKMPYIOTCA OPaHMKeBbIM LIBETOM B KpalHEM 1eBOM CTo/16Le
nnctepa. ObLiee KomM4ecTBO 0OHapPYKEHHbIX CODbITUI MHANUMPYETCA Ha,
bYHKUMOHANbHBIMU KNaBULLIAMM.

116 Ocumnnorpadsl Keysight InfiniiVision 2000 cepuin X RYRKOBOZCTBO. NOA6308aTENA



[JexkoanpoBaHue NocnefoBaTebHbIX JaHHbIX 7/

SA008 1.0 S

O wubku HT
+*

Karkgaa onuma AeKoaMpoBaHMA NOCAeA0BaTeNbHbIX AaHHbIX NO3BOAAET BaM HAaXO4NUTb
XapaKTePHbIE AN1A NPOTOKO/1a 3aro/1I0BKKM, AaHHbIE, OLWMBKM U np. O6pa|.|.|,al71Ter K
cnegyrowimm onmcaHmnAam.

e “NMouck gaHHbix CAN B Tabnuue Lister" Ha cTpaHuue 326
e “lNouck pgaHHbIx 12C B Tabnuue Lister" Ha cTpaHuue 344
e “Nouck gaHHbix LIN B Tabauue Lister" Ha cTpaHuue 334
e “TouncK gaHHbIx SPI B Tabnuue Lister" Ha cTpaHuue 353

e “TMowuck gaHHbix UART/RS232 B Tabnunue Lister" Ha cTpaHuue 363
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7  [ekoanpoBaHue NocneaoBaTebHbIX JaHHbIX

“% HAYYHOE
118 Ocuwmnnorpadsl Keysight InfiniiVision ZOOz@MIOBOBmBAH"E
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Ocumnnorpadsl Keysight InfiniiVision 2000 cepum X
PyKoBOACTBO NO/1b30BaTENA

8 HacTpomnka sKkpaHa

Perynuposka apkoctn / 119

YcTaHOBKa 1 OTMeHa nocnecsevenms / 121
OuncTka aKkpaHa / 122

Bbibop TMnNa macwTtabHol ceTkm / 122
Perynnposka apkocTn macwtabHol cetkm / 123
dukcauma nsobparkeHna Ha skpaHe / 123

PerynnmpoBKa APKOCTU

Bbl mOXKeTe peryanmpoBaTtb APKOCTb OTO6pa)'KaEMbIX ocumnnorpamm Ana KomneHcaunm
Pa3NNYHbIX XapPakKTePUCTUK CUTHA10B (TaKl/IX, KaK BbICOKaA CKOPOCTb Pa3BEPTKM N HN3KaAA
4YacCToTa 3anyc+<a).

YBennyeHmne ApKOCTM NO3BONAET YBUAETb MAKCMMAJIbHOE KOJIMYECTBO LLYMOBbIX
KOMMOHEHTOB N peakKnx CobbITUN.

YMeHbLLeHMe APKOCTU MOMKET CNOCOOCTBOBATL BbIABIEHMIO NOAPOBHOCTEN CUTHAN0B
CNOXKHOWM GOPMbI, KaK NMOKA3aHO Ha CAEAYIOLWMX PUCYHKAX.

1 HaxmuTe knasumuwy [Intensity], utobbl oHa 3acBeTUNAC.

STa KNaBMLa pacnonoXeHa nog pyvykon Entry.
2 BpauaiTe pyykry Entry, 4Tobbl OTperyampoBaTb APKOCTb OCLMAIOTPAMM.
PerynnpoBKa ApKOCTN OKa3blBaeT BO34EMNCTBME TONbKO Ha OCLMANOrPaMMbl aHAIOTOBbIX

KaHa/N0B N HE B/ZIMAET Ha APKOCTb OTO6pa)'KeHl/lﬂ MaTeMaTn4eCKnx d)yHKLI,l/IVI, O6paSLI,OBbIX
ocumnnorpamm, LI,l/ld)pOBbIX ocumnnorpamm mn T.m.

KEYSIGHT

TECHNOLOGIES
19



8  HacTpolika sKkpaHa

OTRNGHEHKE

S

Puc. 13 OTobparkeHne amnaAnTYAHON Mmoaynauum npu apkoctu 100/

_ Kanansl

10.0:1

D TEnaHEHKE

ES

Puc. 14 OTobparkeHne amnaAnTyAHOW Mmoaynauum npu apkoctm 40/
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Hactpoiika skpaHa 8

YCTaHOBKa M OTMEHa Noc/iecBeYeHmA

Koraa 3agelictBoBaHo nocnecseyeHue, ocuunnorpad o6HoBAsET oTobpaxkeHue
HOBbIMM PErncTPaLMAMM, HO He Cpasy CTUPAaeT pPe3yNbTaThbl NpeaplayWmnx PerncTpauni.
Bce npefblaylime perncTpaumm oTobpakatoTcsa ¢ MOHUKEHHOM APKOCTbIO, @ HOBbIE
perncTpaumm otobparkatoTcs 0ObIYHbIM LLBETOM C HOPMabHOW APKOCTHIO.

[ocnecseyeHme oCUMANOTPaMM NOAAEPKUBAETCA TONbKO B Npeaenax TEK\/LLI,GIZ obnactu
3KpaHa. HeBO3MOXHO NaHOPamMMpPOBaTb M NOABEPraTb PACTAXKKE OCLMANOTPAMMY C
nocneceevyeHmnem.

YT06bI 334eMCTBOBATb NOCAeCcBeYeHme:

1 HaxkmuTe knasuwy [Display].

2 HaxmuTe dyHKUMOHAAbHYIO Knasully Persistence, 3aTem BbibepuTe Hy»KHbIi
BapPWaHT C NMOMOLLbIO NOBOPOTHOM pyyKmM Entry:

Off — nocnecsevyeHme BbIKAOYEHO.

Koraa BbIKOYEHO NOCAECBEYEHME, Bbl MOMKETE HaXKaTb GYHKLUMOHAAbHYHO
knasuwy Capture Waveforms, 4Tobbl BKNHOUMTE HECKOHEYHOE NOCNECBEYEHME
O/ OAHOKpATHOW perncTpaumm curiana. PesynbTaT o4HOKPATHOM peructpaumm
oTobparKkaeTca ¢ MOHUMKEHHOW APKOCTLIO M COXPAHAETCA Ha 3KpaHe, NMoKa Bbl He
OTMEHUTE NOCAECBEYEHNE UK OUYUCTUTE IKPaH.

oo Persistence — 6eckoHeuHOe NocnecseyeHne; NP STOM He CTUPatoTCA
pe3yabTaTbl NPeablAyLLMX PETUCTPALMN.

Monb3yiTecb HECKOHEYHbIM NOCAECBEYEHUEM AN USMEPEHUA LYMa U AKUTTEP],
0015 HaBNOAEHUA SKCTPEMAIbHbIX M3MEHEHUIM OCLMANOrPAMM, A8 NOMCKa
HaPYLEHWN CUHXPOHM3AUMK, @ TaKXKe ANA PerncTpauumn pearmnx cobbiTnii.

Variable Persistence — perysvpyemoe nocnecseyeHue; pesyabraThl
npeaplayLumnx perucTpaLUmin CTMpatoTCs CNycTa HeKOTOpoe Bpems.

Perynnpyemoe nocnecseyeHune obecneynBaer BMA OCUMNINOIPaMM, KaK'y
aHaN0rosoro ocu,vmnorpad)a.

Koraa Bbi6paHo peryanpyemoe nocnecsedyeHmne, HakmmuTe GyHKUMOHaNbHYIO
knasuwy Time 1 3a4aliTe C MOMOLLbIO PYYKM Entry A MTeNbHOCTb OTOOpaKeHUs
npeablayLmx permctTpaumii.
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8

HacTpoiKa akpaHa

Toraa HaYHEeTCA HaKoMIeHWe MHOTOKPaTHbIX PerncTpaLmii.

YTobbl CTEPETb C 3KpaHa pesy/bTaTbl NpeablayLmMx PErMcTPaLmii, HaXMmUTe
dyHKUMOHanbHYyto Knasuwy Clear Persistence.

Ocumnnorpad cCHoBa HaYMHAET HaKOMAEHWE PErucTpaLmi.

YTO6bI BbIK/MOYMTL MNOCAECBEYEHME M BEPHYTHCA B OObIYHBIN PEKUM OTOBpaXKeHus,

HaXXmMuTe GyHKUMOHanbHYto Knasuuly Clear Persistence.

BbIk/tOYEHME NOCAECBEYEHMA He NPUBOAUT K O4MCTKE 3KpaHa. DKPaH ouMLLaeTCa npu
HaaTmM GyHKUMOHaNbHOM Knasuwu Clear Display uam npu HaskaTUmM KNaBumLLK
[AutoScale] (KoTopas Toke OTMEHSET NocnecBeYeHue).

Opyroi cnocob HabntoaeHNs aKCTPEMAbHbIX MU3MEHEHWIA OCUMANOTPAMM OMMUCaH B
pasaene 12.3 noa 3aronoBKom «Pernctpaums BbI6pocoB (MMYKOB) M KOPOTKMX
MMMYAbCOBY». “3axBaT MOMEX UM KOPOTKMUX MMMYIbCOB" Ha cTpaHuue 170.

O4MCTKA 3KpaHa

1

HaxkmuTe knasuwy [Display], 3aTem ¢pyHKunoHanbHyto knasuuwy Clear Display.

Bbl moxeTe Takxe ckoHburypnposaTb knasuwy [Quick Action] Ha ouncTKy akpaHa (cm.
pa3aen 19.8). “Hactpolika kHonku [Quick Action] (BbicTpoe aelicteue)" Ha
CTpaHuue 276.

Bbibop Trna macwTabHOM CeTKK

122

Korpaa Bbi6paH T1n 3anycka Video (cm. pasaen 10.12 “3anyck no BuageocurHanam Ha
cTpanuue 141) n macwTab oTobpaxkeHua No BepTUKaAM XOTa Bbl 04HOr0
oTobpaskaemMoro KaHana cocrtasnset 140 mB/nen., dyHKUMOHaNbHAs Knasuwa Grid
Nno3Bo/IAET BamM BbI6paTh TMM MaclWTabHOWM CETKM:

Full — o6bluHan ocumnnorpadmyeckas cetka.
mV — pa3bueka IMHUAMMK NO BEPTUKAAN C MapKMpoBKol cnesa oT —0,3 B no 0,8 B.

BblbpaHa ceTKa IRE, To (IHCTUTYT paanonHKeHepoB) — pa3busKka AMHUAMMK NO
BEPTMKaAM C MapKMpoBKol ciesa oT —40 go 100 eamHumu IRE. OTobparkaloTca Takxke
ypoBHK 0,35 B 1 0,7 B oT ceTkn mV ¢ MapKnpoBKoi cnpasa. Koraa Bbi6paHa ceTKa
IRE, TO 3Ha4YeHMA KYpCoOpOB TaK¥Ke MHAMLMPYOTCA B eanHmuax IRE. (3HauyeHun
KypcopoB Yyepes nHTepdeinc ANCTaHUMOHHOTO YNPaBAEHNA HE BbIPaXKaOTCA B
eanHuuax IRE).
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Hactpoiika skpaHa 8

3HaueHuna ceTok mV 1 IRE ABASIOTCA TOUYHbIMM (M COOTBETCTBYIOT 3HAYEHUAM KypPCOpPOB
Y), Koraa maclwtab oTobpaxeHus no sepTukanu paseH 140 mB/aen. v cmelieHne no
BepTMKanm coctasnaet 245 mB.

YT106bI YCTAHOBUTL TN MaclITabHOM CETKM, AeNCTBYITE cneayowmm obpa3om:

1 HaxmuTte knasuwy [Display].

2 HaxkmuTe dyHKUMOHaNbHYIO Knasuy Grid v Bpawalite pyyky Entry 0 , 4TObbI
BbI6PaTb TMM MacWTabHOM CETKM.

PerynnMpoBKa APKOCTM MaclUTabHOM CeTKM

YT106bI OTPEryIMPOBaATL APKOCTb MAcLITabHOM CEeTKM, AENCTBYMTE CaeayolmMm obpasom:

1 HaxmuTte knasuwy [Display].

2 HaxkmuTe dyHKUMOHaNbHYIO Knasuuly Intensity, 3aTem BpallaiiTe pyyky Entry 0 ,
YTOObI U3MEHUTb APKOCTb CETKM.

YpoBeHb APKOCTU MHAMLMPYETCA Ha PYHKUMOHAAbHON Knasulle Intensity 1 nonyckaet
peryanpoBKy B npeaenax ot 0 go 100/ .

Kaxpaoe 6onblioe geneHne MacluTabHOM CETKM N0 BEPTUKAIM COOTBETCTBYET 3HAUYEHMIO
YyBCTBUTENBHOCTU MO BEPTMKAIM, KOTOPOE UHAMLMPYETCA B CTPOKE COCTOSHUA B
BEPXHEM YaCTW 3KpaHa.

Kaxpnoe 6onblioe geneHne macTabHOM CETKM N0 ropuU30oHTaNM COOTBETCTBYET
KO3QOULMEHTY Pa3BEPTKM, KOTOPLIM MHAMLMPYETCA B CTPOKE COCTOSHUA B BEPXHEN
4acTu aKpaHa.

durkcauma n3obpakeHns Ha sKkpaHe

YT106bl MOXKHO 66110 GUKCUMPOBATL M30OpPaXKEHNE Ha KpaHe, He OCTaHaB/MBan
npoueccsl cbopa AaHHbIX, Bbl AOKHbI CKOHOUTYpUpoBaTh Knasumwy [Quick Action] (cm.
pasgen 19.8). “Hactpoiika kHonku [Quick Action] (BbicTpoe aeiicteue)" Ha

CTpaHuue 276.

1 Tocne Toro, Kak byaeTt ckoHduUrypuposaHa knasuiia [Quick Action], HaxkmuTe ee,
YTObbI 3aPUKCUPOBATL M30OPaKEHME Ha IKPaHE.

2 YT106bl OTMEHUTB 3TOT PEXKMM, elle pa3 HaxmuTe knasuwy [Quick Action].
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8  HacTpolika sKkpaHa

Ha 3adUKCMpPOBaHHOM M306paNKEHMIM MOMKHO NO/b30BATLCA KYPCOPaMM C PYUYHbIM
ynpasneHuem.

TaKkue AeWCTBUA, KaKk PeryIMpoBKa ypOBHS 3amycKka, MU3MeHeHWe YyCTaHOBOK MapameTpoB
0TOOPANKEHWNA NO BEPTUKANN U TOPU3OHTAIN MM COXPAHEHWNE AAHHbIX, OTMEHAOT
peXnm puKcaumm nsobparkeHus.
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Ocumnnorpadsl Keysight InfiniiVision 2000 cepum X
PyKoBOACTBO NO/1b30BaTENA

S MeTKu

BK/toueHue U BblKoueHne metoKk / 125

MpucBOEHME KaHany 3apaHee onpeaeneHHbix meTok / 126

OnpegeneHune HoBoM meTku / 127

3arpysKa CrnMcka MeToK M3 crewuunanbHO Co34aHHOoro TekcTtoBoro daina / 128
BoccTaHoOBNEHME 3aBOACKUX HACTPOEK BUBAMOTEKN MmeToK / 129

MeTKM MOXKHO onpeaenaTb U NPUCBanBaTb KaXKA40My M3 aHaN0roBbIX BXOAHbIX KaHan08,
WU UX MOMKHO OTKHOUYNTb, YTOObI YBENNYUTL 061aCTb OTOOPAKEHUA CUrHaNa. Ha
Mmoaenax MSO MeTKM MOMKHO MPUMEHATb 1 K LMOPOBLIM KaHanaM.

BKAtoueHne 1 BbIKNOYEHNE METOK

1 Ha avuesoi naHenu HaxkmuTe KHomKy [Label] (MeTtka).

TaK BKNOYAKOTCA METKM O/1A 0T06pa>+<aeMb|x dHa/10roBbIX U LI,VId)pOBbIX KaHanos.
MeTKkun OTO6pa)'KaIOTCF| C N1eBOTo Kpasa OTO6pa)KEEMbIX ocumnnorpamm.

Mpumep oTobparKeHNa MeTOK NPeACcTaBAeH Ha MPUBEAEHHOM HUMKE PUCYHKE.

KEYSIGHT

TECHNOLOGIES
125



9  MeTku

HT

0c

2 YTObbl OTKNIOUYMTL METKK, CHOBA HaxkmuTe KHorKy [Label] (MeTka).

HpVICBOGHl/Ie KaHa/ly 3apaHee onpeaeneHHbIX MeTOK

1 HaxmuTe KHOMKy [Label] (MeTKa).

2 HaxmuTe nporpaMmHyto KHomky KaHan v nosepHUTE pyyKy BBOAA UIN HECKO/IbKO
pa3 HaXmuTe nporpaMmHyto kHonky KaHan, utobbl BbIOpaTh KaHas, KOTopomy

cneayet NpUCBOUTL METKY.
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MeTtkm 9

HT

Kanansl

0c 1

Hammcats
I

Ha pucyHKe Bbile npuBeaeH CNUCOK KaHaI0B M METOK, MPUCBOEHHbIX MM MO
yMOAYaHuto. [1nA NPUCBOEHMA KaHany METKM BKIOYATb €ro He Tpe6\/eTCFI.

3 HaXXmuTe nporpammHyto KHoOMKy BubanoTeKa v NoBepHUTE pyyKy BBOAA UK
HeCKO/IbKO pa3 Ha*KMUTe NPOrpamMHY0 KHOMKY Bubamnoteka, 4tobbl BbIbpaTh
3apaHee onpefeneHHylo MeTKy B bubanoTeke.

4 Y706bI NPUCBOUTL 3Ty METKY BbIBPAHHOMY KaHay, HaXKMUTE MPOrPaMMHYIO KHOMKY
MNpum. ceituac MetKa.

5 MoBTOpMTE BbILEONMCAHHYIO NPOLEAYPY ANA KaKA0W 13 3apaHee onpeaeneHHbIX
METOK, KOTOPYHO HY}KHO NMPUCBOMTL KaHany.

OnpeaeneHne HOBOM METKM

1 HaxkmuTe KHonMKy [Label] (MeTka).

2 HaxmuTe NporpammHyto KHomnKy KaHan v noBepHMUTe pyuky BBOAA MM HECKOIbKO
pa3 HaXKMUTE 3Ty NPOrPaMMHYIO KHOMKY, YTOBbI BbIBPATb KaHasl, KoTopomy cieayet
NPUCBOUTL METKY.

[Nna npucBOeHUA KaHany MeTKM BKtoYaTb ero He TpebyeTca. Ecnun KaHan BKAOYEH, TO
BbICBETUTCA €70 TeKyLlas MeTKa.
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9  MeTku

ABTOMaTM4yecKoe
npupaLLeHue
HOMepOoB Npu

NPUCBOEHUN
MeTOK

3 HaxmuTe nporpammHyto KHOMKy HanucaTtb v NoBepHMUTE PyYKy BBOAA, YTODLI
BbIOPATH NEPBbIA CUMBO UMEHU METKM.

MoBOPOTOM pPy4YKM BBOAA BbIOMPAETCA CUMBO/ A1A BBOAA B BbICBEYEHHYIO B CTPOKE
"HoBaa meTKa =" No3numMio Haa NPOrpamMmMHbIMM KHOMKAaMM, YKa3aHHbIN TakKe Ha
nporpammHoi KHomnke HanucaTtb. MiMa METKM MOXKET coaepKaTb A0 AeCATU
CMMBO/IOB.

4 HaxKmuTe NporpaMmmHyto KHOMKY BBog, 4TOObI BBECTH BbIOPAHHbIA CUMBOA U
nepemnTn K cneaytowemy.

5 YT106bl BbIAENNTEL N1OBON CUMBON B UMEHU METKM, MOCNEA0BATEIbHO HaXKMMalTe
nporpammHyto KHonky Beog,.

6 4YTObbI yA2NUTb OAMH U3 CUMBOJIOB B UMEHM METKM, HaXKMMaTe NPOrpaMmHyto
KHOMKy BBOA, MOKa He BbICBETUTCA CUMBOJ, KOTOPbIN HYKHO YAaUTb, @ 3aTeM
HaXMWUTE MPOrpPamMMHYLO KHOMKY Yaanutb Cumeon.

MO3KHO MCMONb30BaTb NOAKAOUYEHHYIO KNaBuaTypy USB BMECTO UCMO/Ib30BaHMA
NPOrPamMHbIX KHOMOK peaakTUpoBaHua cuMBonoB Hanucatb (Mnm gpyrmx).

7 3aBeplivB BBOA CMMBOIOB UMEHN METKM, HAXKMMUTE MPOrPaMMHYIO0 KHOMKY
Mpum. ceituac MeTKa, 4TOObI MPUCBOUTL 3TY METKY BbIOPaHHOMY KaHasy.

BHOBb onpeaeneHHas meTka A06aBAAETCA B CMMCOK METOK, XPaHALWMIACS B
3HEeproHe3aBMUCMMOM NamsaTn npubopa.

Mpn NPUCBOEHUM METOK, MMA KOTOPbIX OKaH4YMBaeTca uudpoi, Hanpumep, ADDRO nan
DATAQ, nocne HasKatua nporpammHoin KHonku Mpum. ceuac MeTtka ocumnnorpad
BbIMNO/IHAET aBTOMATMYECKOoe NpupalleHne unudpbl, U USMEHEHHOE UMA METKM
oTobparkaeTcs B nosie "Hosaa meTka". MoaTomy A/19 NPUCBOEHMA METKM HOBOMY KaHany
[0CTAaTOYHO BbIBPATh €ro M CHOBA HaXKaTb NPOrpPaMMHY0 KHoMKy Mpum. ceituac MeTka.
B cnucKke METOK COXPAHAETCA TONIbKO MCXOAHOE UMA METKM. ITa GYHKUMA NO3BONSET
NIETKO MPUCBAMBATL METKM C NOC/NEA0BATENbHBIMM UMEHAMW HYMEPOBAHHbIM TNHUSAM
yrnpaBAeHUa 1 WWHaM AaHHbIX.

3arpy3+<a CMMNCKa MEeTOK M3 CcneunasibHoO CO34aHHOIO TEKCTOBOIO d>a17|na

128

MHoraa yaobHee co3aath CNMCOK METOK B TEKCTOBOM PEAAKTOPE M 3aTeMm 3arpy3nTb ero
B ocumanorpad. Npu sToM BMECTO CPEACTB YNPaBAEHUA OCLUMANOTPAadOM MOMKHO
MCNONb30BaTb 0ObIYHYIO KNaBMaTYpY.
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MeTtkm 9

Co3faTh W 3arpy3unTb B ocUMANOIPad MOKHO CMIMCOK, COAEPKALMIA He Bonee 75 METOK.
MeTKM 06aBNAOTCA B HAa4ano cnucKa. MNpu 3arpyske 6onee 75 METOK COXPaHAOTCA
TONbKO nepsble 75 13 HuX.

3arpysKka B ocuuaiorpad MeToKk U3 TeKCTOBOro daiinia

1 Co3palTe CNUCOK METOK B TEKCTOBOM pefaKkTope. MIma MEeTKM MOXET CoaepKaTb 40
0EeCATN CMMBOIOB. PasaenainTe METKM C MOMOLLbIO nepesoa CTPOKMW.

2 Haszosute darin "labellist.txt" n coxpaHute ero Ha USB-HakonuTene, Hanpumep, Ha
bnaw-amncke.

3 Cnomouipto AncreTyepa dalnaoB 3arpysmTe CNUCOK B ocumanorpad (Haxmmute
kHonku [Utility] (YTuautbl) > Aucnetuep daiinos).

VnpaBneH ne CNMCKoOM MeTokK

Mpu HaxkaTUM NPOrpammHoOM KHoNKM bubamnoreka otobpasmnTca CNUCoK ns 75 MeTOK,
MCMNO/Ib30BaHHbIX NocnegHumu. [lybimMKkaTbl METOK B CMUCKE He coxpaHaAtoTcs. Mma
METKM MOXKET 3aKaHYMBaTbCA H0ObIM YNCIOM MAAALWKNX pa3paaos. Ecnv ocHoBa
MMEHW HOBOW METKM COBMAAAET C OCHOBOW YiKe CyLLEecTByloLWe B 6MbAnoTeKE METKM,
TO HOBasA MeTKa B Hee He BHOcUTCA. TaK, ecin B bubanoteke ectb meTka A0 1 co3aaeTcs
HOBas MeTKa c umeHem A12345, To nocnegHAn B 6ubanoTeky He gobasnsetca.

Korga nonb3oBaTtenb 3a4,3eT HOBYHO METKY, OHa 3aMeHseT Camyto CTapyto MeTKy B
cnucke. Camoli CTapolt cuMTaeTca MeTKa, KoTopas 4o/blie BCeX He UCMOo/Ib30Banach
ANnA 0603HaYeHUs KaHana. Mocne NPUCBOEHUA METKM KaKoMy-1Mb0 KaHany 3Ta MeTKa
CTaHOBMTCA CaMOM HOBOW B cnucKe. Tak, NO NPOLECTBMM HEKOTOPOrO BPEMEHHU,
CO34aHHble MeTKM byayT npeobnagaTb Hag, 3apaHee onpeaesieHHbIMU, YTO NO3BOAUT
NOAb30BATE/IO IEFKO HACTPOUTL AMCNNel NpMbopa B COOTBETCTBMM C €70
notpebHocTAMM.

Mpu cbpoce HacTpoek cnMcka MeTok BubanoTeku (cm. cneaytowmii naparpad) sce
NoAb30BaTe/IbCKME METKM ByAyT yaaneHbl M BOCCTaHOB/IEHbI €ro 3aBOACKME HAaCTPOMKMU.

BoccTaHoBNEHME 3aBOACKNX HACTPOEK BUDBANOTEKN METOK

Harkatne nporpammHon KHomnku "BnbnvoTteka no ymonyaHuto" npmuBeseT K yaaieHu o
13 6M6MOTEKM BCEX NONb30BATENbCKUX METOK M BOCCTAHOB/IEHUIO 3aBOACKMX
HaCTPOEK CNMCKa MeTOK. BoccTaHOBUTL NO/Ib30BaTEIbCKME METKMU NOC/Ee yaaneHus
HEBO3MOXHO.
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MeTKu

1 HaxmuTe kHonku [Utility] (YTuautbl) > Napametpbl > MpegnouteHus.

2 HaxXmuTe NporpammHyto KHomKy BubnnMoTeKka No yMonyaHuio.

Mpu 3ToM U3 BUBAMOTEKM By aYT yAaNeHbl BCE NONb30BATENbCKME METKM U A1 METOK
6ubAnoTEKN BYAYT BOCCTAaHOBAEHbI 3aBOACKME HACTPOMKK. Of4HAKO BOCCTaHOBAEHWE
HaCTPOEK MO YMONYAHUIO He 3aTparmBaeT METOK, MPUCBOEHHbIX TEKYLLMM KaHanam
(TO ecTb Tex, YTo NPMUCYTCTBYIOT B 001aCTV OTODparkeHna curHana).

BoccTaHOBNEHME METOK Mo YMOoYaHuIo 6e3 yganeHusa us 6Mbanorteku cnucka
nonb3oBartens

Mpu HaxkaTumn KHonku [Default Setup] (HacTp.no ymonuyaHuio) ansa Bcex KaHaioB
BOCCTAHAB/NIMBAOTCA METKM MO YMOAYAHWUIO, HO CMIUCOK MO/b30BaTEe/NbCKMX METOK U3
616MOTEKM He yaanaeTcs.
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Ocumnnorpadsl Keysight InfiniiVision 2000 cepum X
PYyKoBOACTBO NO/1b30BaTENS

10 3anycku

HacTpolika ypoBHA 3anycka / 132

MpuHyauTeNbHbIN 3anyck / 133

3anyck no ¢poHTy / 133

3anycK no wabnoHy / 136

3anycK no AAntenbHocT nmnynbca / 139

3anyck no suaeocurHanam / 141

3anycK no curHanam nocnefoBaTeNnbHbIX gaHHbIX / 151

HacTpoWiku 3anycka ocuuanorpada onpeaenstoT MOMEHT Hadana cbopa n oTobparkeHus
OaHHbIX. HanprMmep, MOKHO HacTPOMUTb 3aMycK No nepeaHemy GpoHTY BXOAHOIO
CWrHasa aHas0roBoro KaHana 1.

MoBepHYB PYYKY YPOBHA 3amycKa, MOKHO HaCTPOUTb YPOBEHb OBHAPYKEHUA GPOHTa
aHa/0roBOro KaHasia no BepT1Kanu.

Kpome 3anycka no d)pOHTy, MOXHO HaCTpPOWUTb 3anyCK No ASIMTeNbHOCTU MMMNY/1bCOB, NO
WwabnoHam 1 no BMAEOCUTHaNaM.

B KauyecTBe MCTOYHMKA CUrHaNa A1A BONbLIMHCTBA TUMOB 3aMyCKa MOXHO MCMO/b30BaTh
nobolt BxoaHoM kaHan nam BNC (cm. pasgen “Bxof, BHELHErO MCTOYHMKA 3amnycKa" Ha
CTpaHuue 159).

BHeceHHble B HAaCTPOWKM 3anycKka M3MeHeHUs BCTyMNatoT B CUAY HemeaieHHo. Ecan
BHECEeHMWEe N3MEHEeHMUI B HAaCTPOMKM 3amnycKa NPoUCXoauT, NoKa ocumanorpad
OCTaHOB/IEH, TO NP nocneayollem Haxatnum kHonky [Run/Stop] (Myck/Cron) van
[Single] (OaHOKpaTHBIN 3aNyCcK) MpUMEHAIOTCA HOBble HAaCTPOMKK. Ecain BO Bpems
M3MeHEHMA HaCTPOeK 3anycka ocuuanorpad paboTaeT, TO HOBble MapameTpbl 3amnycKka
6yayT MCNO/Ib30BaHbI B CAefylolleM LiMKae cbopa AaHHbIX.

MpW OTCYTCTBMM MYCKOBbIX CUTHANO0B A5 cbopa 1 0TOBPaXKEHNUA AaHHbIX MOXKHO
Mcnonb3oBaTh KHOMKY [Force Trigger] (MpuHyAauT. Tpurrep).

KEYSIGHT

TECHNOLOGIES
3



10 3anycku

Obuue ceegeHun

0 3anycKax

[Ns HaCTPOWMKM NapameTpoB, BAUAIOLWMX Ha OO0 TUM 3anyCcKa, MOXKHO
BOCMO/1b30BaThcA KHonkol [Mode/Coupling] (Pexxum/ceasb) (cm. Mnasa 11, “Peskum
3anycka/ceasb,” Ha cTp. 153).

Kak 1 HacTponku ocumnnorpada, HaCTPOMKM 3anycka MOXHO COXpPaHUTb (cm. Mhasa 18,
“CoxpaHeHune/BoccTaHoBAEHME (HaCTPOMKK, SKpaHbl, AaHHble),” Ha cTp. 241).

MyCKOBbIM CUFHA/IOM ABAAETCSA TAKOM, NPU KOTOPOM BCAKMIA pa3 Npu BO3HUKHOBEHMWM
KOHKPETHOro yCA0BMA 3anycka ocumanorpad HaunHaeT oTcaexumBaHme (oTobpaxeHue)
OCLIMAIOrPaMMbl M3 NEBOW B MPaBYHo YacCTb 3KpaHa. [1pyn 3TOM NPOUCXOaAMT cTabuibHoe
oTOOPaNKEHNE TaKMX NEPUOANYECKMX CUTHANOB, KaK CUHYCOMAAbHbIE U
MPAMOYro/ibHbIe BOJHbI, @ TaKXKe TaKMX HemepmoamnYecknx CUrHaaoB, Kak MoTOKM
nocneaoBaTebHbIX AaHHbIX.

Ha npvBeaeHHOM Aaniee pUCYHKe NpeacTaB/ieHa KOHUENTYabHaA MOAE b MaMATH
ocumnnorpada. CobbiTe 3anycKka MOKHO BOCTIPUHUMATL KaK rpaHuLy mexay
npeanycKoBbIM M MNOCTNYCKOBbIM Bydepamn namsaTun ocumnnorpada. NonoxeHne
cobbITMA 3anycKa B NamaTh ocumniorpada onpeaenseTca HacTPOMKaMM TOUKM OTCYeTa
BPEMEHMW U 33[€PHKKM (MONOKEHUS NO rOPU30HTaAN) (CM. pa3aen “PeryanposKa
3aJepPXKKM NO ropM3oHTanM (NonoxKeHus)" Ha cTpaHumue 53).

CobbiTue 3anycka

MpennyckoBoi 6ydep| MocTnyckoson 6ydep|

N J
e

MamaATb ocumnnorpada

HacTpoliKa ypoBHSA 3anycKa

132

MoBepHYB pPy4Ky YPOBHSA 3anycKa, MOXHO HacTPOMTb YPOBEHb 3anycKa A5 BbibpaHHOro
aHaNoroBoro KaHana.

YT06bl YCTAaHOBUTL YpOBEHb Ha 50/ CUrHana, cnedyeT HaxaTb PYYKy YPOBHA 3anycKa.
Ecam ncnonbsyeTca cBA3b Mo NepeMeHHOMY TOKY, TO NMPW HaXKaTUK 3TON PYYKM YPOBEHb
3anycka byaet yctaHosseH Ha O B.
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3anyckn 10

MonoxKeHme ypoBHA 3anycKa 18 aHasI0roBOro KaHala MoKa3aHO COOTBETCTBYHOLMM
3Haukom Tp B KpalHe 1eBOM YacTu SKpaHa (eC/m aHaNoroBbIi KaHas BKAYEH).
3HayeHue ypOoBHS 3amycKa AJ/1A aHa/IoroBOro KaHasna oTobparkaeTca B BEPXHEM MPaBOM
YIy 3KpaHa.

YpoBeHb 3arnycKa Ansa BbI6paHHOTO LMPPOBOro KaHa a MOXKHO 3a4aTb B BUAE
NMopOroBoro 3HavyeHuns B meHto "Moporn undposoro kaHana". Haxkmute kHonky [Digital]
(Undpos.) Ha avuesol naHean ocuunnorpada, a 3aTem ¢ MOMOLLBIO MPOrPaMMHOIA
KHonKu Moporu 3aaaite noporosbiit yposeHs ("TTL", "CMOS", "ECL" nan "3agaHo
nosib3osatesnem") ana BbiIOpaHHOM rpynnbl LMGPOBbIX KaHaNOB. [TOPOroBoe 3HaYeHUe
0TOOpPa3nTCA B NPAaBOM BEPXHEM YTy 3KpaHa.

YpoBeHb IMHENHOrO 3aMycKa HaCTPOUTb HEBO3MOXKHO. ITOT 3aMYCK CUHXPOHM3NPOBaAH C
NMHWeR aneKkTpocHabxkeHna ocumnnorpada.

YT106bl M3MEHUTb YPOBEHb 3anycka BCEX KaHANO0B, c/ieayeT HaxaTb KHOMKy [Analyze]
(AHanus) > ®yHKUUK 1 BbIBPaTb NYHKT YPOBHM 3anycKa.

MNPUHYAUTENbHbIN 3aMyCcK

Mpu HaxkaTum KHonku [Force Trigger] (MpuHyAUT. TpUrrep) BbiNoHAETCA 3aMycK
(kakoro-nnbo aencrena) n otobparkaetca cbop AaHHbIX.

AL

3Ty KHOMKY MOXHO MCMO/b30BaTh B PexKMMe 3anycka "HopmanbHblit", koraa cbop
[OaHHbIX OCYLLLECTBAAETCA TO/bKO MPU BbINONHEHWM YCAOBMS 3anycKa. B aTom pexkume,
€C/IM 3aMnycK He BbINoAHAETCA (TO ecTb, 0TobparkaeTca MHAMKaTop "3anyweH?"), MOXHO
HaaTb KHonKy [Force Trigger] (MpuHyauT. TpUrrep), utobbl NPUHYANTENBHO
BbINOJHWUTbL 3aMYCK 1 MPOBEPUTbL MNOCTYNAOLLME CUTHASbI.

B peskmme 3anycka "ABTO", ecau ycnosme 3anycka He BbiNoAHEeHO, 3aMyCK BbINOAHAETCA
NPUHYAUTENbHO, M 0TObpakaeTca nHamkaTop "ABTo?".

3anyck no GpoHTy

3anyck no ¢ppoHTY — 3TO 3aMycK MO NMOMUCKY YKa3aHHOTO GPOHTA (OTKAOHEHUSA) U YPOBHS
HanpsxeHua Ha dopme curHana. C NOMOLLBIO 3TOTO MEHIO MOXKHO 334aTb MCTOYHMK
3anycKka W OTK/JI0HeHWe. TUM, UCTOYHUK M YPOBEHb 3amnycKa (ec/iv NPUMEHUMO)
oToHPaKaoTCA B MPaBOM BEPXHEM YTy SKpaHa.
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10 3anycku

1 HaxmuTe knasuwy [Trigger] Ha nepeaHel naHenun B cekumm Trigger.

2 HakmuTe dyHKUMOHaNbHYIO Knasuwy Trigger B meHto Trigger, a 3aTeM C MOMOLLbIO
py4km Entry BeibepuTe Edge.

3 YT06bI BbIOPATL MCTOYHUK 3aMYyCKa, BbINOJHUTE Cieaytolime AeACTBUS.
AHaNoroBbI KaHas, KONMYecTBo KaHanos — 1.

LUndposoit kKaHan (Ha ocumnnorpade cMmelwaHHbIX CUrHAN0B), KOAMYECTBO
UMPPOBbIX KaHanoB MUHyc oanH — DO.

BHelHMe — 3aMyCKK, OCYLLECTBAAIOLLMECA Yepe3 CUTHAN Ha 3aAHen naHenn EXT
TRIG IN.

JInHelHble — 3anycku, ocylecTeasatolmMeca Ha 50/ ypoBHe nepeaHero 1 3aiHero
bpOHTa CUrHaNa UCTOYHMKA NMUTAHUA NePEeMEHHOro TOKa.

WaveGen — 3anycku, ocyliecTsaatoumeca Ha 50/ ypoBHe nepeaHero ppoHTa
reHepaTopa BbIXOAHOTO curHana. (He LOCTYNHO, Koraa BbiOpaHbl NOCTOAHHbIN TOK
WU WYMOBbIE CUTHANbI.)

MoHO BbIBpaTb KaHa/, KOTOPbI He ByaeT 0TObparkaTbCA Kak MCTOYHMK 3amnycKka no

bpoHTY.

BbIBpaHHbIM MCTOYHMK 3aMyCKa YKa3biBAe€TCA B NPaBOM BEPXHEM YI/y 3KpaHa, pAaoM
C CUMBOJIOM OTK/IOHEHMA:

¢ 1 no 4 =aHanorosble KaHanbl;
c DO no Dn = umdpoBble KaHabl;
E = BXx0Z BHeLWHero Tpurrepa;

L = AHEenHbIN 3anyck;

W = reHepaTtop CMrHai0B.

4 Haxmute knasuuwy Slope 1 Bbibepute nepeaHnin GpPoHT, 3a4HNN GPOHT,
yepenosaHune GPOHTOB MAM Nt060N GPOHT (B 3aBUCMMOCTM OT BbIOPAHHOIO
MCTOYHMKA). Ball BbIGOP MHAMLMPYETCS B NMPaBOM BEPXHEM YTy IKpaHa.
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3anyckn 10

Kanansl

0c 1

40) O TENOHEHKE
£

Pexxum yepenoBaHUA GPOHTOB MOXKHO MCMNO/b30BATb, ECNM TPebyeTcA BbINOAHUTD
3anycKk no o6onm ¢ppoHTamM TaKTOBOro curHana (Hanpumep, curHansl DDR).

Pexkum ntoboro ppoHTa MOXKHO UCNONb30BaTb, EC/IN TPEbyeTCA BbINOJHUTL 3aNyCK Mo
0eNCTBMIO BbIDPAHHOIO UCTOYHMKA.

Bce perKrMmbl MCMONb3YHOT NPOMYCKHY CNOCOBHOCTL ocuuanorpada Lenmkom, Kpome
pexxunma ntoboro GpoHTa, KOTOPbIA MMeeT orpaHuyeHune. B pexmume noboro ppoHTa
3anycK byaeT BbIMOMIHEH NO CUrHaNam He3aTyxawuwen BonHbl Ao 100 Mly, Ho moxeT
TaKe 6bITb BbIMNOSHEH HAa M30/IMPOBAHHbIX MMMY/IbCax 40 3HayeHua 1/(2*nponyckHas
cnocobHocTb ocuunnorpada).

MpumeHeHne  MpocTelm cnocobom yCTaHOBKM 3anycka No GPOHTY CUrHana ABAAETCA NPUMeHeHMe
byHKumMM  dyHKuUmK AutoScale. MpocTo HaxkmuTe knasuwy [AutoScale]. Ocumnnorpad nonsitaerca
AutoScale pna  peanun3osaTb BHYTPEHHWIA 3aMyCK C NPUMEHEHMEM NPOCTOro Tuna 3anycka Edge. Cm.
yCcTaHoBKM  “Ucnonb3oBaHue aBTomacwtabuposaHua™ Ha cTpaHuue 30.
3anycka no
dpPOHTY curHana
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10 3anycku

TexHonorna MegaZoom gnAa NpocToro 3anycKa

C nomolLLpblo BCTPOEHHOW TexHonormm MegaZoom MOXKHO aBTOMaTUYECKM
MaclTabmpoBaTb CUrHa, Noc/e Yero ocumnaorpad BpemeHHO NpeKkpaTuT
perncTpuposaTb CUrHasbl. [loayYeHHble aHHbIe MOXHO YBENNYUTL U MPOCMOTPETb C
MOMOLLbIO PYYeK PeryJIMpoBKMN NO BEPTUKAAU U FOPU3OHTAAN. ITO MO3BOAUT NEFKO
HalTW cTabunbHYyO TOYKY 3anycKa. Mpu ucnonbsosaHumn GyHKUMKM AutoScale yacto
noAB/AETCA IKPaH 3anycKa.

3anyck no wabnoHy

136

3anyck no wabaoHy onpeaenseT yc/oBMe 3anycKa, BbINoMHAA MOUCK YKa3aHHOIo
wabnoHa. IToT WwabnoH npeacTaBaseT cobol KOMBMHAUMIO KaHANO0B C IOTMYECKMM
onepaHaom AND. Kaxabli1 KaHan MoKeT MMeTb 3HadyeHme O (HM3Koe), 1 (BbicoKkoe) Uan
"6e3pasnmyHoe coctoaHmne" (X). lns KaHana, BKAOYEHHOTO B WWab/oH, MOXKHO yKa3aTb
nepeaHnin v 3aaHUn GPOHT. BO3MOXKHO TaKKe BbIMNOIHEHME 3aMyCcKa COr1acHO
LeCTHaALATEPUYHOMY 3HAYEHMIO LWMHbI, KaK ONMCcaHo B pasaene “3anyck no
LecTHaAuaTeEPUYHOMY LAbAOHHOMY 3HAaYEHMIO WKHBI" Ha cTpaHuue 138.

1 HaxmuTe KHoMRy [Trigger] (Tpurrep).

2 HaxKmMuTe NporpammHyto KHOMKY 3anycK B MeHto "3anyck", 3aTem NoBepHUTE Py4dKy
BBO/A, UTODObI BbIOPaTh LLIabnoH.

3 Ona Bbl60pa KaX4o0ro n3 aHa1oroBbIxX Uan LI,l/Id)pOBbIX KaHa/10B, KOTOpPbIE
HeO6XO,D,l/IMO BK/IOYMTb B WABAOH, HaXkMManTe nporpamMmmHyto KHonky Kanan.

3TO UCTOYHMK ycnosus 0, 1, X nnm "dpoHT" ana aaHHOro KaHana. Mpu Haxatum
NpPOrpaMmMHOM KHoNKK1 KaHan (Mam noBopoTe KHOMKM BBOAA) BblOpaHHbIM KaHan
6yaeT BblaeneH B wabaoHe, TO ecTb, B CTPOKE Had, NPOrPamMHbIMKU KHOMKaMM 1 B
NpaBOM BEPXHEM Yy 3KpaHa pAaoM C anemeHTom "Pat".

MoBepHYB PYYKY YPOBHA 3arycKa, HaCTPOMTE YPOBEHb 3aMycka 418 BbIbpaHHOro
aHasoroBoro KaHana. Haxxmute kHonky [Digital] (Unudpos.) 1 sbibepute Moporm,
YTOObI YKa3aTb MOPOrOBbIN YPOBEHL A8 LMPPOBbLIX KaHaN0B. 3HaYEHNE YPOBHSA
3anycka uam umMdpoBoro nopora oTobpaxaeTca B NPaBoOM BEPXHEM Yy SKpaHa.

4 BblbMpan KaHasbl, KaXKAapbli pas HaXkMMaitTe nporpammHyto KHomnky LWabaoH v
3aaBaiTe ycaoBMeE A1 KaKAoro KaHana B lWabnoHe NOBOPOTOM PYYKM BBOAA.
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3anyckn 10
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0 3azaeT A1A BbI6paHHOro KaHana 3HadyeHune wabsoHa "Honb" (HM3Koe). Huskoe
COCTOSIHME 03HAYaET, YTO YPOBEHb HAMPAXKEHUA KaHANa HUXKE YPOBHA ero 3anycka
WAW nopora.

1 3apaet ans BbIbpaHHOro KaHasna 3HayeHue WwabnoHa 1 (Bbicokoe). Bbicokoe
COCTOAHME 03HAYAET, YTO YPOBEHb HaMNPAMKEHMWA KaHa/a Bblle YPOBHA ero 3anycka
MM nopora.

X 3apaeT A419 BblbpaHHOIo KaHana 3HaveHue WwabnoHa "6e3pasnnyHoe
coctosiHme". KaHan, ana KoToporo 3aaaHo "6espasnmyHoe cocToaHme",
MUIHOPUPYETCA 1 KaK YacTb WabnoHa He ncnonbayetca. OQHaKO ecin Bcem
KaHanam B WabnoHe NpUCBOEHO 3Ha4YeHue "be3pasnnmyHoe cocTosHMe", To 3anyck
ocumnnorpada He 6yaeT BbINOAHEH.

Mporpammtas KHomnka nepeaquit (&) unu sagHuin dpont (1) 3anaet 8 wabnoHe
0015 BbIBpaHHOIo KaHasna 3HayeHue GPoHTa. B WabioHe MOXKHO yKas3aTb TO/bKO
o4MH NepeaHuin UV 3aaHUI GPOHT. Ecn 3HaYeHue GpoHTa 3a4aHo, TO 3anycK
ocupunnorpada NPoM3onaeT No AOCTUNKEHUM YKa3aHHOro GPoHTa, ecan
BbINOJHAETCA yCA0BME WabioHa, YCTaHOBAEHHOIO 418 APYIMX KaHaoB..

Ecnuv 3HaYeHns GpoHTa He YKasaHo, TO 3anyck ocumanorpada nponsonaer
cornacHo nocneaHemy GpPoOHTY, MPM KOTOPOM BbIMOMHAIOTCA YC0BMA WabnoHa.
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10 3anycku

YKasaHue ppoHTa B WwabnoHe

B WwabsoHe MOXKHO YKa3aTb TO/IbKO OAMH Npeaen nepeaHero uav 3agHero GpoHTa.
Ecnu yctaHoBNeH npenen ¢poHAa, a 3aTem B WabnoHe BbIbBUpAeTca Apyroi KaHan u
[O/19 Hero ycTaHaB/IMBAETCA MHOWM Npeaen GPoHTa, TO 3HAUYEeHWe NpeablayLueit
YCTaHOBKU PppOHTA M3MeHAeTcA Ha "be3pasnnyHoe coctosHue".

3aﬂyCH Nno wecCTHaguatTepnyHoMmy LLIa6ﬂOHHOI\/\y 3Ha4YeHNKO WNHDbI

MOMKHO yKa3aTb 3HaYEHME LKHbI, MO KOTOPOMY ByaeT OCyLeCcTBAATLCA 3anycK. s
3TOro CHayana onpefenuTe WuHy. lonofHUTeIbHble CBEAEHMSA CM. B pasaene
“OTobparkeHne LMdpoBbIX KAHANOB KaK WKHbI" Ha cTpaHuLue 102 . 3anycK no 3Ha4YeHunto
LUIMHbI MOXHO OCYLLECTBAATL HE3aBMCMMO OT TOrO, OTOBparKaeTca WKHa UK HeT.

YT06bl OCYLLECTBUTb 3aMYCK MO 3HaYEHMIO LWMHBI, BbINOAHWUTE Cleaylolme 0elCTBUS.

1 HaxkmuTe KHoMKy [Pattern] (LUa6noH) Ha nepeaHen naHenn.

2 HaxkmuTe nporpammHyto KHonky KaHan 1 noBepHMTe pyyKy BBOAA, 4TODbI BbIOpPaTh
WunHal nav WnHa2.

3 HaKMuTe NporpammHyto KHOMKy YUCAO 1 NOBEpHUTE PyyKy BBOAA, YTOObI YKa3aTb
4YnMCNOo BbIOPAHHOM LWWHBI.

4 HaXMuTe NporpaMmHyto KHomnKy LLlecTHagLaTepuUHbIi 1 NOBEPHUTE PYYKY BBOAA,
4yTobbl YKa3aTb bopmaT uncna.

EC/Y UMCNIO COCTOMT MeHee Yem U3 YeTblpex BUT, TO KONMYECTBO BapMUaHTOB ero
3HauYeHui 6yaeT orpaHMYeHo BbiIOPaHHbIM KOIMYEeCcTBOM BUTOB.

5 C NomoLLbo MPOrpaMMHON KHOMKK YCTaHOBUTb BCE YMCNA MOXKHO 3aaTb
KOHKPETHbIM GopmaT 415 BCex Yncen.

Ecnv wecTHaaLaTepUYHOE YNCAO LNHbBI COAEPKMUT OAMH MAN HECKOIbKO BUTOB TMNa
"nponyck" (X) nam 6utos co 3HadeHnem "0" nam "1", To BMecTo 3TOro Yncna byaet
oTobpaxaTtbca 3HauoK "S".

CBefieHns 06 oTobparkeHMM LMGPOBOWM LWMHbI, KOrAa BKAKOYEH 3aMyCK Mo WabioHy, cM.
B paszene “OtobparkeHne 3HaYeHuUI WWH NPU UCNOIb30BaHMM 3anycKa No
wabnoHy" Ha cTpaHuue 104.
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3anyckn 10

38I‘IVCK no ANNTeENbHOCTU MMITY/1bCa

MpY Mcnonb3oBaHMM 3anycKa No AANTENBHOCTU UMMYbCa (MMNYAbCHOM NOMexe)
ocumnnorpad byaeT 3anycKaTbCA NPU NONOKUTENBHOM UM OTPULATENIBHOM MMMYIbCE
YKa3aHHOMN ANNTENBHOCTU. ECAIM HY}KEH 3amnyCK Mo YKa3aHHOMY 3HaYeHUIo TalmM-ayTa,
Bocnonb3ynTech Tpurrepom WabnoH 8 merto "3anyck" (cm. “3anyck no wabnoHy" Ha
cTpaHuue 136).

1 HaxmuTe KHOMRy [Trigger] (Tpurrep).

2 HaxXmuTe NporpammHyto KHOMKy 3anyck B MeHto "3anyck", a 3aTem C MOMOLLbIO
PY4YKM BBOAA BbibEpHTE AAUTENBHOCTD UMNYAbCA.

AAERRRAARAARARR AR AR R RR FoAREE AR EA AN R A .

T AT R N B

Jarmy 1Az ToHHME

AnuT. umn 1

3 HaxmuTe NporpammHyto KHOMKY MCTOUHUK 1 NoBEPHUTE pyYKy BBOAA, YTOObI
YKa3aTb UCTOYHMK KaHana anqa Tpurrepa.

BbibpaHHbIi KaHan 0ToBPas3nTCa B NPaBOM BEPXHEM YTy 3KPaHa, PALOM C CUMBOJIOM
MONAPHOCTY.

MICTOYHMKOM MOXKET BbITb 11060 aHaNOroBbIN MK UMbPOBOM KaHas, AOCTYMHbIN Ha
Ballem ocuuanorpade.
4 Y706bl HACTPOUTL YPOBEHD 3aMyCKa, BbINONHWUTE Cleaytolme AeNCTBIA.

Mpu BbIGOPE aHANOrOBbLIX KAaHaN0B NOBEPHMUTE PYUKY YPOBHA 3arycKa.
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Mpw BbiIBOpE LUMPPOBLIX KaHaNoB HaxkmuTe kKHonKy [Digital] (udpos..) v 3agalite
MOPOroBbIit ypoBEHb C MoOMOLLb0 NapameTpa Moporu.

3HaueHMe ypoBHS 3amnycka Uamn umdpoBoro nopora oTobpakaerca B NpaBomM BEPXHEM
YIly 3KpaHa.

Ha)muTe nporpammHyto KHOMKY NOAAPHOCTM MMMYAbCa, 4TODbI BbIOPaTh
NOIOKUTENBHYIO (ﬂ_) AW OTPULIATENbHYIO (U) NONAPHOCTb A1 UCKOMOM

ANNTeNbHOCTU MMNY/1bCa.

BbIBpaHHas NoaAPHOCTb MMMYbCA OTOOPAKAETCA B MPABOM BEPXHEM YI/ly 3KpaHa.
MONOKUTENBHBIM MMMY/IbC BbILE TEKYLLErO YPOBHA 3aMycKa UM Nopora, a
OTPULLATENIbHbBIN — HUMKE TEKYLLETO YPOBHA 3amycKa Uav nopora.

Mpu BbIGOPE NONOKMUTENIBHOTO MMMY/IbCA 3aMYCK MPOM30MAET B MOMEHT Nepexosa
MMMYNbCa "BbICOKMN-HU3KMI", eCnn yO0BAETBOPAETCA KBAIMOUKALMOHHOE YCN0BME.,
Mpu BbIGOPE OTPMULLIATENILHOTO MMMY/bCA 3aMyCK NPOU30MAET B MOMEHT Nepexoaa
MMIMyAbCa "HU3KMIA-BbICOKMI", eCnn ya0BAETBOPAETCA KBAIMOUKALMOHHOE YCA0BME.,

HaxkmuTe nporpammHyto KHomRy "Knaccuonkatop” (< > ><), ytobbl BbIGpaTh
KnaccmdmKaTop BPEMEHM.

C nomolLblo NporpammMmHon KHoMKK "Knaccndumkatop" MOXKHO YCTaHOBUTb 3anycK
ocumnnorpada npu LANTENBHOCTU UMMYbCA, KOTOPan:

MeHblie 3HaYeHUa BpemeHn (<).

Hanpumep, Ana NON0KUTENbHOIO MMNyAbca, ecam t<10 Hc.

I“—10 ns —| |‘—10 nS:F'l/Trigger
il | I

Bonblie 3HaYeHns Bpemern (>).

Hanpumep, 418 NONOKUTENBHOMO MMNYAbCA, ecin t>10 He.

=10 ns —| 10 NS - /Trigger
| L

B npeaenax AvanasoHa 3HaYeHUN BpemeHu (><).

Hanpumep, 4na noN0XKMTeNbHOro nmnynbca, ecam t>10 He n t<15 He:
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3anyck no
ONTENbHOCTU
nmnynbea <
nporpammHas
KHOMKa anA
YCTaHOBKM
KnaccuoukaTopo
B

3anyck no
ONTENbHOCTU
umnynbca >
nporpammHas
KHOMKa and
YCTaHOBKM
KnaccmoukaTopo
B

3anyckn 10

=10ns—+ }— 15ns —=f —12ns —__ Trigger
| L L L

7 YcTaHOBMWTE 3HaYeHWsA BPpeMEHM KaaccuduKaTopa ¢ MOMOLLIO MPOrPaMMHON KHOMKM
(< Mnmn >) M noBepHUTE PyUKy BBOAA, YTODbI 334aTb KNACCUPUKATOPbI A/IMTENbHOCTH
MMMy/bCa.

KnaccudurKaTopbl MOXHO 33aTb c/ieaytouym obpasom.

2 Hc o 10 ¢ ana knaccuomkatopa > uam < (5 He go 10 ¢ ana moaenen ¢ Nnosaocon
nponyckanua 350 Mru).

10 Hc po 10 ¢ ana KnaccudmkaTopa ><, C MUHUMaNbHOM PasHMULIEN 5 HC mexay
BEPXHEN N HUKHEN HAaCTPOMKamMu.

* [Ipu BbIGOPE KNaccnpurkatopa "meHblue" (<) C NOMOLLLIO PYYKM BBOAA MOXHO 334aTb
3anyck ocuuanorpada npu MMNyAbCe, AJMHa KOTOPOro MeHbLLE 3HAYEHMS BPEMEHM,
oTOb6paXKEeHHOTo Ha NPOTPaMMHOI KHOMKE.

¢ [lpu BbibOpe KnaccudurKaTopa "8 Nnpeaenax AnanasoHa" (><) C NOMOLLLIO PYUKM
BBO/Ia MOYKHO YCTaHOBWTb 3HaYEHWe BEPXHEro npeaena npoMeskyTKa.

e [pu BbibOpe KnaccmounKkatopa "bosblie" (>) c NOMOLLBI0 PYYKM BBOAA MOXKHO 334aTb
3anyck ocuuanorpada npu MMNyAbCe, AsMHa KOTOPoro 6oblle 3HaYeHUA BpeMEH!,
oTOBpaXKeHHOTo Ha NPOTPaMMHOI KHOMKE.

e [lpu BbIbOpe KNaccudmrKaTopa "B Npedenax ananasoHa" (><) c NOMOLbIO PyYKM
BBO/ZA MOYHO YCTAaHOBUTb 3HAYEHUWE HUXKHETO NpeAea NPOMEXKYTKa.

3anycK no BMAeOCUrHa am

3anycK No BUAEOCUTHAaNaM MOXKHO MCMOTb30BaTb A/1A PEFUCTPALLMM COMKHbIX
ocLMAIorpaMm BO/bLWIMHCTBA CTaHAAPTHbIX aHA/I0rOBbIX BUAEOCUTHAN0B U
BMAEOCUTHANOB BbICOKOM YETKOCTW. Cxema 3anycKa onpeaenseT BepTUKanbHbIN U
ropu30HTaIbHbIM MHTEPBa GOPMbI CUTHANA M 0obecneynBaeT 3anyck Ha OCHOBe
BbIOPAHHbIX BAMM HACTPOEK.
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TexHonorns MegaZoom |V Bawero ocuunnorpada obecneymsaeT APKOE N XOPOLLIO
HaboaaeMoe oTobpaskeHne NtobOM YacTu BMAEOCUIHaNA. AHAaAN3 BUAEOCUTHANOB
ynpoulaeTca 6aarogapsa cnocobHocTH ocumanorpada 3anyckatbea no atobon
BbIOPAHHOW CTPOKe BMAEOCUIHANA.

Mpv npumeHeHnn NpobHMKa 10:1 BaKHO, 4TObbI Y Hero 6bl1a NpaBUIbHO
CKOPPEKTMPOBAHA NepPexofHan XxapakTepuctnka. Ocuuniorpad YyBCTBUTENIEH K STOMY
TaK, YTO MOXET He 3anyCcKaTbCA, eC/IN HEMPABU/IbHO CKOPPEKTUPOBAH NMPOBHMUK,
0cobeHHO Npu NporpeccuBHbIX GopmaTax.

1 Haxmute knasuwy [Trigger].

2 B meHto Trigger Haxkmute GyHKLMOHaNbHYIO Knasuwy Trigger, 3aTem BpallaiTe pyyry
Entry, 4To6bl BbIOpaTh BapuaHT Video..

Nanel

KEYSIGHT

e TaHME

1

3 HakmuTe GpyHKLMOHANbHYO KNaBully Source 1 Bbibepute 10601 aHaNoroBbIi KaHan
B KaYeCTBe MCTOYHMKA 3amyCcKa No BUAEOCUTHANAM.

BbIGpaHHbIA UCTOYHMK 3aMyCcKa MHAMLMPYETCA B MPAaBOM BEPXHEM YTy 3KpaHa.
BpalueHue pyukm Trigger Level He NpuBOAMT K M3MEHEHUIO YPOBHS 3amycKa,
NMOCKO/IbKY YPOBEHb 3aMyCKa aBTOMAaTUYECKM YCTaHABAMBAETCA Ha CMHXPOMMMYbC.
XapakTep CBA3M Ha BXOZeE 3anyCcKa aBTOMaTMYeCKM ycTaHaBAnBaeTca Ha TV B MeHto
Trigger Mode and Coupling.
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Cneaute 3a NpaBU/IbHbIM COMNIacOBaHMEM

3anyckn 10

MHorue BUAEOCUTHAbI NPOUCXOAAT OT 75 -OMHbIX MCTOYHMKOB. [1a obecneyeHun
NPaBWILHOTO COMNIACOBAHUA C STUMU UCTOYHUKAMU CeayeT NPUCOEANHUTb Ha BXOZ,
ocumnnorpada cornacoBaHHyto Harpysky 75 Om (Hanpumep Keysight 11094B).

4 Haxkmute QyHKUMOHANbHYIO KNaBUWY NOAAPHOCTM CUHXPOMMMYNbCOB, YTOObI

YCTAaHOBWTb BMAELO3aMYCK MO CUHXPOMMMY/IbCAM MONOKUTENBHOM (ﬂ_) nm

oTpuLaTENbHOM (U) NONAPHOCTY.

5 HaxkmuTe GyHKUMOHaNbHYIO Knasuiy Settings.

6 B meHto Video Trigger HakmuTe GyHKLUMOHaNbHYIO KnaBumwwy Standard, 4Tobbl
YCTaHOBWTb TENEBM3UOHHBIN CTaHAAPT.

Ocu,wmorpad) nogaepXmnBaeT 3anyCK No CUrHaiam NepedncaneHHbIX H1XxKe
TENEBU3NOHHbIX CTaHOAPTOB M BUAEOCTaHOaPTOB.

CraHpapt Tun pa3BepTku CuHXpoumnynbe
NTSC yepecctpouHas (interlaced) AByxypoBHesbli (bi-level)
PAL yepeccTpoyHan [,BYXYPOBHEBbI
PAL-M yepeccTpoyHan [BYXYPOBHEBbI
SECAM yepeccTpoyHan [BYXYPOBHEBbI

7 HaxkmuTe GyHKUMOHaNbHYIO Knasuwy Auto Setup, 4TOObl aBTOMATUYECKM HACTPOUTb
ocumnnorpad ona BbIGPaHHOro NCTOYHMKA (Source) 1 cTaHaapTa (Standard):

quCTBVITe}'IbHOCTb KaHana-NctovyHMKa No BepPTUKa/IN YCTaHaB/IMBAETCA Ha

140 mB/pen.

CmelleHne KaHana-UCToYHMKa yCcTaHaBAnBaeTca Ha 245 mB.

BkntoyaeTca KaHan-MCTOYHMK.

Tun 3anycka ycTaHaBnmBaeTcs Ha Video..

Pexxunm 3anycka no BuaeocurHanam yctaHasamsaetca Ha All Lines..
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Tun macwTtabHol ceTkm akpaHa (Grid) yctaHaBamBaeTca Ha IRE (Koraa BbibpaH
ctaHaapTNTSC) nav mV (cm. “Bbibop TmMna maclutabHol ceTkn'" Ha
CTpaHuue 122).

KoadpoduumeHT pasepTKM ycTaHaBAnBaeTcs Ha 10 MKc/aen. ons cTaHaapTos
NTSC/PAL/SECAM.

3aepsKKa yCTaHaBAMBAETCA TaK, YTOObI 3aMyCK MPOUCXOAMA Ha MEPBOM AeNeHNN
C/ieBa Mo ropusoHTanu.

Bbl MmoKeTe TakKe HaxkaTb Knasuwwu [Analyze]> Features, 3atem BbibpaTh Video,
4TOObI CPA3y NONYYMTL AOCTYN K BapMaHTaM aBTOMATUYECKOMN YCTaHOBKM
BMAE03anycka 1 oTobparkeHua.

8 Haxmute dyHKLUMOHaNbHYO Knasuwy Mode, 4Tobbl BbIOpPaTh YacTb BUAEOCUTHANG,
Mo KOTOPOWM A0/IKEeH NPOU3BOANTLCA 3aMnyck ocuunnorpada.
Bo3MOXKHbI cieaytoliMe pexMmbl BUAEO03amnycKa:

Field1 v Field2 - 3anyck no nonoxuTensHomMy GpoHTY NepsBoro NMao0obpasHoro
MMNyAbca nosaykaapa 1 nav nonykaapa 2 (ToAbKo CTaHaapTbl C YepeccTPOUYHOM
pa3BepTKOM).

All Fields - 3anyck no nonoxutenbHomy GPOHTY NEPBOTO MMMY/bCa B MHTEpBane
KaapoBOit (BEPTUKANbHOM) CUHXPOHM3aLUMK.

All Lines - 3anyck no BCeM CTPOUHbIM (FOPM30HTAIbHBIM) CUHXPOMMMY/IbCAM.

Line: Field1 v Line:Field2 - 3anyck no cTpoke ¢ BbiIbpaHHbIM HOMEPOM B
nonykaape 1 vam 8 nonykaape 2 (ToNbKO CTaHAaPTbl C YEPECCTPOUHOM
pa3BepTKOM).

Line: Alternate - MooyepeHbI 3aMNyCcK MO CTPOKeE C BbIGPaHHbIM HOMEPOM B
nonykagpe 1 v nonykagpe 2 (tonsko NTSC, PAL, PAL-M 1 SECAM).

9 Ecnu Bbl BbIBMpaETe pexkmnMm 3anycKa no HOMEepPY CTPOKU, HAXKMUTE GYHKLMOHANBHYIO
Knasuwy Line #, 3aTem BpaLLalite pyyky Entry, 4Tobbl BbIGpaTh HOMEP CTPOKM AAA
3anycka.

Huke npuBeaeHbl JaHHbIe MO KONMYECTBY CTPOK B KaXA0M nosyKaape (none) ans
KasKJ0ro BMAeoCTaHaapTa.
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Mpumepbl
peanusaumm
BMAEO03anycKka

3anyckn 10

BupeocraHpapr Field 1 Field 2 Alt Field
NTSC 1-263 1-262 1-262
PAL 1-313 314-625 1-312
PAL-M 1-263 264 -525 1-262
SECAM 1-313 314 -625 1-312

Cnepytowme npumepbl NprM3BaHbl 03HAaKOMUTb BacC C BMAE03anyCcKoM. B sTux npumepax
ncnonbsyetca suaeoctaHaapT NTSC.

e “3anyck no onpeaeneHHoOM CTpoke BuAeocurHana" Ha ctpanuue 145

e “3anyck no Bcem cMHXpoumnynbcam" Ha cTpaHuLe 146

e “3anyck no onpeaeneHHOMY NoAyKaapy BuAeocurHana" Ha ctpaHuue 147
e “3anyck no Bcem nosykaapam BuageocurHana’ Ha ctpaHuue 148

¢ “3anyck No HeYyeTHbIM WK YeTHbIM nonam" Ha cTpaHuue 149

3anycK no onpeaeneHHon CTpoKe BMAE0CUIHaNa

[na peannsaumm Buaeo3anycka HeobxoanMmo, YTobbl aMNANTYAA CUHXPOUMMY/IbCa
npesbiwana 1/2 geneHns cetku ¢ tobbiM aHaNoroBbIM KaHa/IOM B Ka4ecTBe MCTOYHMKE
3anycKka. YpoBeHb 3aMycKa He M3MeHAeTCA Npu BpalleHun pyykm Trigger Level,
MOCKO/IbKY OH YCTaHAB/IMBAETCA aBTOMATUYECKM Ha BEPLLIMHbI CUHXPOMMMY/1bCOB.

OZHMM NPMMepPOM 3arycKa No onpeaeneHHON CTPOKe BUAEOCUIHaNa ABNAETCA
HabtofeHWe TECTOBbIX CUTHAN0B BEPTUKA/IbHBIX MHTepBanos (VITS), KoTopblie 06bIYHO
HaxoAATcA B CTpoke 18. [Ipyrm npMmMepom ABAAKOTCA 3aMKHYTbIE TUTPbI, KOTOpble
00bIYHO HAaxoAATCA B CTPOKe 21.

1 Haxmute knasuwy [Trigger].

2 B meHto Trigger HaxkmuTe dyHKLMOHaNbHYIO KnasuLy Trigger, 3aTem BpallaiTe pydky
Entry, uTo6bl BbIOpaTh BapuaHT Video..

3 HaxkmuTe GyHKLUMOHANbHYIO KNaBuLly Settings, 3aTem GYHKLMOHAbHYIO KAaBuLLy
Standard, yTo6bl BbIOpaTb NOAXOAALLMI TENEBU3MOHHDIN cTaHaapT (NTSC B AaHHOM
npumepe).

4 Haxmute PyHKLMOHaNbHYIO Knasuwy Mode v BbibepuTe NoayKkagp CTPOKK, Mo
KOTOPOM Bbl XOTUTE 3anyckaTtb ocumanorpad. Bel moxeTe BbibpaTh Line:Fieldl,,
Line:Field2unu Line:Alternate..
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5 HamuTe PpyHKUMOHaNbHYO Knasuily Line # 1 BbibepuTe HOMEpP CTPOKK, KOTOPY!HO Bbl
XoTuUTe 0bcnenoBaTh.

MoouepeaHblii 3anycK

Ecnu Bbi6paH BapuaHT Line:Alternate , To ocuunnorpad 6yaeT nooyepenHo
3anycKaTtbcA No BbIbpaHHOMY HOMepy CTPOKK B nonyKagpe Field 1 v B nonykagpe Field
2. 370 ABAsAeTCcA H6bICTPbIM CNOCO60OM CpaBHEHMA TeCTOBbIX curHanos (VITS) nonykagpos
Field 1 v Field 2 nan npoBepKun NpaBMIbHOCTU BCTABKM MOJIOBUHbI CTPOKM B KOHLLE
nonykaapa Field 1.

Crpors ]

KEYSIGHT
TECHMOLOGIES

na BWAEAG

Puc. 15 Mpumep: 3anyck no ctpoke 136

3anyc+< Mo BCEM CMHXPOMMITY/IbCaM

[N 6bICTPOro HaxoXAEHUA MaKCUMasibHbIX YPOBHEN BUAEOCUIHANA MOXKHO 3amnycKaTb
ocumnnorpad no Bcem cnHxpommnynbcam. Koraa sbibpaH pexxkim 3anycka All Lines,
ocumanorpad 3anyckaeTcs no BCEM CTPOUYHbBIM CUHXPOUMIMY/IbCAM.

1 HaxmuTe knasuwy [Trigger].
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2 B meHto Trigger HaxkmuTe GyHKLMOHaNbHYIO Knasuuy Trigger, 3aTem BpallaiTe pydky
Entry, utTo6bl BbIOpaTh BapuaHT Video..

3 HaskmuTe QyHKLUMOHANbHYIO KNasumLly Settings, 3aTem GYHKLMOHANAbHYIO KNaBuLLy
Standard, 4To6bl BbIGPaTh NOAXOAALLMI TENEBU3MOHHbIN CTaHAAPT.

4 Haxmute dyHKLMOHaNbHYO Knasuwy Mode v sbibepuTe BapmaHT All Lines..

20,008/ vid Crpoki

KEYSIGHT

IES

Puc. 16 3anyck no scem ctpokam (All Lines)

3anyck no onpeaeneHHoMy NoayKaapy BMAeOCUrHaNa

[na obcnefoBaHWA KOMNOHEHTOB BUAEOCUTHANA MOKHO MPOM3BOAUTb 3aMyCK
ocumunnorpada nnbo no nonykaapy Field 1, nmbo no nonykaapy Field 2 (ana ctangapToB
C YepeccTpoyHOK passepTKoi). Koraa BbibpaH onpeaeneHHbii noaykaap, ocumanorpad
3aMyCcKaeTcs No NONOKUTENBHOMY GPOHTY NEPBOro NMA00HPA3HOrO MMMY/bCa B
MHTEpBasie KapOBOMN (BEPTUKANbHOMN) CMHXPOHM3aUMK B onpeaeneHHOM nonykaape (1
nnn 2).

1 HaxkmuTte knasuwy [Trigger].

2 B meHto Trigger HaxkmuTe dyHKUMOHaAbHYIO Knasuuy Trigger, 3aTem BpallanTe pydky
Entry, 4tTo6bl BbIOpaTh BapuaHT Video..
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3 HakmuTe GyHKUMOHaNbHYIO KnaBuLly Settings, 3aTem GpYyHKUMOHANbHYIO KNaBuLly
Standard, uTo6b! BbIGPaTh NOAXOAALLMI TENEBU3MOHHbIN CTaHAAPT.

4 Haxxmute dyHKUMOHaNbHYIO Knasuwy Mode u BoibepuTe BapuaHT Field1 nnm Field2..

Peskiim
Manel

Puc. 17 3anyck no nonykaapy 1 (Field1)

3anyck no Bcem nosykazpam BUAeOCUrHaNa

[ns 6bICTPOro HabItoAEHUA NEPEXOA0B MEXK Y NONYKaApamMu AN A1 BbiBAEHNA
AMIMINTYAHbIX PA3INYMIA MEXAY NONYKaAPaMM MOXHO MPUMEHATL PEXMM 3arycKa no
Bcem nonykagpam (All Fields).

1 HaxmuTe knasuwy [Trigger].

2 B meHto Trigger HaxkmuTe GyHKLUMOHaNbHYO Knasuwy Trigger, 3aTem BpallainTe pydky
Entry, uto6bl BbIOpaTh BapuaHT Video..

3 HakmuTe GyHKUMOHaNbHYIO KnasuLy Settings, 3aTem GyHKUMOHANBbHYIO KNaBuLly
Standard, 4To6bl BbI6PaTb NOAXOAALMI TENEBU3MOHHbIM CTaHAAPT.

4 Haxmute dyHKLUMOHaNbHYIO Knasuwy Mode n BbibepuTe BapmanT All Fields..
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Puc. 18 3anyck no Bcem nonykagpam (All Fields)

3al'|yCI-< Mo HeYeTHbIM NN YETHbBIM MOJIAM

na nposepku ornbatowent BUAEOCUTHANOB UK ANA U3MEPEHUA MAKCUMASTbHbIX
NCKaXKeHWI (AMCTOPCUM) MOMKHO 3anycKaTb ocUMANOTPad MO HEYETHbIM UM YETHbLIM
nonsam. Koraa BbibpaH BapuaHT Field 1, ocumnnorpad 3anyckaetcs no uBeTHbIM noaam 1
nnu 3. Koraa BbibpaH BapuaHT Field 2, ocumnnorpad 3anyckaeTca no LBETHbIM NMoAsM 2
nnu 4.

1 HaxmuTe knasuwy [Trigger].

2 B meHto Trigger HaxkmuTe GyHKLMOHaNbHYIO Knasuwwy Trigger, 3aTemM BpallaiTe pydky
Entry, uto6bl BbIOpaTh BapuaHT Video..

3 HaxkmuTe GyHKLMOHANbHYIO KNaBuLly Settings, 3aTem GYHKLMOHAAbHYIO KNaBuLLy
Standard, yTo6bl BbIGPaTb NOAXOAALLMI TENEBU3MOHHbIN CTaHAAPT.

4 Haxmute dyHKLUMOHaNbHYIO Knasuiwy Mode 1 BoibepuTe BapuaHT Fieldl nnm Field2..
Cuctema 3anycka MLLeT NOo0XKeHMe Havana KaZlpoBoi CUHXPOHU3ALMM 1A
onpeaenexus nons. OAHaKo 3To onpeaenieHne Nossa He y4uTbiBaeT Gpasy onopHOW

noaHecyule. Koraa BbibpaH BapuaHT Field 1, cuctema 3anycka byaeT HaxoauTb Atoboe
none, rae KapoBas CUHXPOHM3aUMA HaYMHAETCA Ha CTpoKe 4. B ciyyae BuaeocurHana B
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10 3anycku

ctaHgapTe NTSC ocumnnorpad byaeT 3anyckaTbca NooYepeaHo no LBeTHOMY noso 1 m
LBETHOMY MO0 3 (CM. CNeAyoLMIM PUCYHOK). DTy HACTPOMKY MOXKHO MCMONb30BaTb A4
n3mepeHus ornbatoLLein onopHoOro nakeTa.

Nanel

KEYSIGHT
H

ES

Kanans

o
oc

Puc. 19 3anycK no useTHoMy noAnto 1 noovyepenHo € LBETHbIM nonem 3

Ecnu HyxkeH 6onee noapobHbIM aHaNU3, TO MOXKHO BbIOPaTb A1 3anycKa TOAbKO O4HO
LBeTHOE nose. Bbl MoxeTe caenaTb 3TO C NOMOLLbIO GYHKLMOHANBHON KNaBULLIM

Field Holdoff 8 meHto Video Trigger. Haxkmute dyHKUMOHanbHYto knasuwy Field Holdoff
N C MOMOLLbIO PYYKM Entry perynmpyiiTe BblAEPKKY C NPMPALLEHUAMM B MONOBUHY NOAS,
noKa ocumanorpad He CTaHET 3anycKaTbCA TONbKO MO 0LHOM da3e curHana LBeToBOro
naketa.

BbICTPbIN CNOCO6 CMHXPOHM3MPOBATLCA MO APYrol hase COCTOUT B TOM, YTOObI
OTCOEAMHUTbL CUTHAA Ha KOPOTKOE BPEMS 1 CHOBA NPUCOEANHUTD ero. NoBTopAiTe 3Ty
npoueaypy, NoKa Ha 3KpaHe He NoABUTCA Hag/iexallan dasa.

Mpw peryiMpoBKe BbIAEPHKKN C MOMOLLbI0 dyHKLUMOHaAbHOW Knasuwn Field Holdoff
py4YKkM Entry cooTBETCTBYIOLLEE BPEMSA BbIAEPIKKM MHAMLMPYETCA B MeHto Trigger Mode
and Coupling.
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3anyckn 10

Tabnuua 4Bpemsa BblAep»KKM O19 NONOBUHbI NONA

CraHpapt Bpems

NTSC 8.35mc
PAL 10 mc
PAL-M 10 mc
SECAM 10 mc

Haopman sHbl i

Kanansl
10.0:1
10.0:1

Puc. 20 MpumeHeHue Bbiaepku (Field Holdoff) ana cuHxpoHM3aumm no LBeTHOMY
nosto 1 nunu 3 (pexkum Field 1)

38I‘IVCK Nno CUTrHaNam nocsenoBaTte/ibHbIX AdHHbIX

Bbl MOXeTe peann3oBaTb AOMNOAHUTENbHbIE TUMNA 3aMyCKa NO CUrHaAaM
noc/iea0BaTe/bHbIX AAaHHbIX MYyTEM YCTAHOBKM AOMNOAHUTENbHbIX INLEH3MI (cm. “Onumn
AEeKoAMpPOBaHMA NocneaoBaTebHbIX AaHHbIX" Ha cTpaHuue 113). ObpawaliTecs K
CnenyoLWwmm ONUCaHNAM:

e “3anyck no CAN" Ha cTpaHuue 319
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e “3anyck no 12C" Ha cTpaHuue 336
e “3anyck no LIN" Ha cTpaHuue 328
e “3anyck no SPI" Ha cTpaHuLe 349
e “3anyck UART/RS232" Ha cTpaHuue 357

HAYUYHOE
152 Ocumnnorpadsl Keysight InfiniiVision 2000 ceprBGRWOBAH“E
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CurHanbi ¢
BbICOKMM
YPOBHEM LWyMa

Ocumnnorpadsl Keysight InfiniiVision 2000 cepum X
PYyKoBOACTBO NO/1b30BaTENS

Pexknm 3anycKka/cBs3b

Bbibop pexkuma 3anycka: "AsTo" nam "HopmanbHoiit" / 154
Bbibop cBsA3u Tpurrepos / 156

BK/IloYEHME 1 BbIK/IIOYEHME NoAaBAEHMA WyMa npu 3anycke / 157
Bk/toyeHuMe 1 BbikItoYeHne BY-3arpaxaeHua / 158

HacTpoiika 3aaepskku 3anycka / 158

Bxog, BHELIHEro UCToOYHMKa 3anycka / 159

HocTyn K meHto "Pexkrm 3anycka u cBasb"

e Haxmute kHonky [Mode/Coupling] (Pexkum/cBasb), HaxoaALLYOCA B CEKLIMM
"Tpurrep" Ha NMLEBOM NaHeNW.

Maa. wyns EY-zarpekn B0 E KK BHewHMiA

~p-

Ecnn ypoBeHb LWyma M3MepAemoro CUrHana BbICOK, TO ocu,wnnorpad) MOXHO HaCTpOUTb
Ha nojJaB/ieHNE WyMa B KaHa/ie 3arnyCka 1 Ha 0T06pa>1<aeM0171 ocumnnorpamme. CHavana
HEO6XOAVIMO CTa6VI/’IVI3VIpOBaTb M306pa>1<eHV|e CUrHana nyTem ygaaeHua wyma mn3
KaHa/sia 3anycka. 3aTem cnesyeT COKPaTUTb YPOBEHDL LUYMOB Ha OTO6pa)KaEMOM ChurHane.

1 MoaKntouYnTe UCTOUYHMK CUFHANA K ocumMAorpady 1M noaydmTe ctabuabHoe
n3obparkeHue.

2 YpaanuTe WyMm M3 KaHasa 3anycka nyTem BKAOYEHNA GUAbTPa BbICOKMX YacToT
(“BkAtoyeHme n BbikAoYeHUe BY-3arparkaeHua" Ha cTpaHuue 158), dunbTpa HU3KKX
yacTtoT (“Bbibop cBA3u Tpurrepos" Ha cTpaHuue 156). Cm. TakKe pasaen
“BKNKOYEHME U BbIK/OYEHME NOAABAEHMSA WyMa Npu 3anycke" Ha cTpaHuue 157.

3 C ue/blo COKPALLEHMA YPOBHS WYMOB Ha 0TODpaKaemMom curHase obpatuTech K
pasaeny “Pexkum cbopa gaHHbIx "YcpeaHeHume"" Ha cTpaHuue 172.

KEYSIGHT

TECHNOLOGIES

53



11 Pesxum 3anycka/csasb

Bbibop perknma 3anycka: "AsTo" namn "HopmanbHbin'"

3anyck, a Takxe
npeanycKkoBoi n
NoCTNyCKOBOM

154

bydepbl

Koraa ocumnnorpad BKAOYEH, peXKMM 3anycka onpesenseT NnocaefoBaTeIbHOCTb
OEVNCTBMIA MPU OTCYTCTBMM MYCKOBbLIX CUTHA/OB.

B peskmMme ABTO (KOTOPbIM YCTAHOB/IEH MO YMOIYAHMIO), €CAIM OTCYTCTBYIOT 3a4aHHble
YCNIOBMA 3aMycKa, 3aMycK BbINOAHAETCA NPUHYANTENbHO, NOC/E YEro OCyLLeCTBAAETCA
cbop AaHHbIX 1 CBeAEHUA 06 aKTMBHOCTM CUIrHaNa BbIBOAATCA Ha 3KpaH ocumanorpada.

B peskMme HopmanbHbIi 3anyck 1 cbop AaHHbIX OCYLLECTBARETCA TONbKO NPU
BbINOJHEHWM 3aaHHbIX YCOBUNA.

YTo6bl BbIOPATL PEXKMM 3aMyCKa, BbINOSHUTE CAeayioLLme AeNCTBUA.
1 Hasxkmute kHonKky [Mode/Coupling] (Pexxum/cBasb).

2 HaxKMuWTe NpPOorpammHyto KHOMKY Pexum B meHto "Pemm 3anycka 1 cBs3b', a 3aTem
Bbl6epunTe BapmaHT ABTO U1 HopMmanbHbINA.

un

Cm. cneaytolime onuncaHma “Korga ncnonb3osaTthb pexxunm 3anycka "AsTo"" Ha
cTpaHuue 155 n “Koraa ncnonb3oBaTb pexxum 3anycka "HopmanbHbin"" Ha
cTpaHuue 155.

[Nna nepekntoveHns mexay pexxumamm 3anycka ("AsTto" 1 "HopmasbHbii") MOXKHO
TaKKe HacTpouTb KHonKy [Quick Action] (BbicTpoe geiictBue). Cm. “HacTpoika KHOMKK
[Quick Action] (BbicTpoe gelicTBue)" Ha cTpaHuue 276.

Cpasy nocne BkAoYeHMsA ocumnnorpada (npu HaxkaTum KHonku [Run] (Myck) nau
[Single] (OaHOKpaTHDI 3anNycK) UK M3MEHEHWMN YCIOBMIA 3aMyCKa) B NEPBYIO o4epeab
3ano/IHAETCA NPeanycKkoBbiiM bydep namaTu. 3aTem, Nocae 3aNoHEHUA NPeanyCKOBOro
bydepa, ocumnnorpad HayHeT NOUCK TpUrrepa, 1 BbiIBOPOYHbIE JaHHbIE NPOAO/KAT
nepegasaTbcA Yepes npeanyckosoi bydep B pexume FIFO ("nepsbiii Ha Bxoae —
nepsblit Ha Bbixode").

Korpa Tpurrep byaeT HailaeH, B npeanyckosom bydepe byayT 3anmcaHbl CoObbITUA,
npousoLlealne HenocpeacTBEHHO nepes 3anyCckom. 3aTeM HauHeT 3anoHATLCA
nocTnyckoson bydep 1 Ha sKpaHe NoSBATCA AaHHble NaMATU ocumanorpada. Ecam cbop
AaHHbIX Bbla 3anyLleH ¢ nomoLlbio KHonkk [Run/Stop] (Myck/Cron), To npouecc
nosTopuTCA. ECnm cbop AaHHbIX OblA 3anyLLEH C MOMOLLI0 KHOMKK [Single]
(OAHOKPaTHDIM 3aNYCK), TO OH NPEKPATUTLCA (M Bbl CMOMKETE YBE/INUYMTb U MPOKPYTUTH
n3obpaskeHune curHana).
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AL

B perkmmax 3anycka "ABTo" 1 "HopmanbHbI" TpUrrep MoxKeT 6bITb NPONYLLEH, eCAN
cobbITME NPOM3OLLIO BO BPEMS 3aMOSHEHWA NPeAnyCcKoBOro bydepa. Takoe BO3MOXKHO,
Hanpymep, Koraa ¢ MOMOLLbIO PyYKM MmacluTaba pa3BepTKM yCTaHOB/IEHA HMU3KaA
HacTpoWKa BpemeHun/aenenHus, Takaa kak 500 mc/aen.

MHpuKaTop  MHAMKATOp 3anycKa B NPaBOM BEPXHEM YI/ly 3KpaHa yKa3biBaeT, BbINMOJHEH /M 3aMyCK.

3anycka .
B pexunme 3anycka ABTO MHAMKATOP MOXKET UMETb CAeAyoWNA BUA.

e ABTO? (MUraeT) — yc/a0BMe 3anycka He obHapy»<eHo (noc/e 3anoiHeHus
npeanyckosoro bydepa). B aTom cayyae NpoMcxoamT NPUHYANTENbHbIA 3amycK 1
HauynHaeTcA cbop AaHHbIX.

e ABTO (He MUraeT) — yca0BMe 3anycka obHapyReHo (Man npeanyckosoi bydep
3anosiHAeTcs).

B pesknme 3anycka HopmanbHbIA MHAMKATOP MOMKET UMETb CNeaytoWwmii BUA.

e 3anyw,.? (M1raeT) — ycnoBume 3amnycka He 0bHapyKeHO (nocsie 3anoHEHNA
npeanyckosoro 6ydepa). B atom cnyyae cOop AaHHbIX HE BbIMOIHAETCS.

e 3anyw. (He muraeT) — ycnoBume 3anycka obHapy»*eHo (Mam npeanyckosoi bydep
3anoHaeTca).

Korpa ocumnnorpad He paboTaeT, MHAMKATOP 3anycka umeeT sug — Cron.

Korga Pexxnm 3anycka ABTO peKOMeHAyeTCA UCNO/b30BaTb B CAELYIOLLNX CAYyHaAX.

MCNOJIb30BATL o 1179 npOBEPKM CUTHANOB MOCTOAHHOTO TOKA WMAM CUTHANOB C HEM3BECTHBIMM
PeXMM 3anycka YPOBHAMM MM aKTUBHOCTbIO.
"ABTO"

e EC/M yCN0BMA 3amnycKa CKAaAblBatOTCA AOCTATOYHO YacTo, M MO3TOMY
NPUHYAMTENbHBIN 3aMycK He TpebyeTcs.

Korma  Pexum 3anycka HopmanbHbIA peKkoMeHayeTca MCnoib30BaTh B CAEAYOLLMX CAyYanX.
MCNoNb30BaTb
peXMM 3anycka
"HopmanbHbIi"

e Ecau Tpe6yeTCﬂ CO6paTb AaHHbIE TO/IbKO O KOHKPETHbIX cobbITUAX, 3a4aHHbIX C
NMOMOLULbIKO HAaCTPOEK 3aMycCKa.

* 3anycK OCyLLeCTBNAETCA Ha OCHOBE PEAKMUX CUTHAN0B, UCXOAALLMX OT
nocsnenoBaTtenbHoOM WKHbI (Hanpumep, 12C, SPI, CAN, LIN 1 T.4.), uan Ha ocHoBe
CWUTHa/I0B, MOCTYMNAOLWLMX CEPUAMMU. PeXkmnm 3anycka HopmanbHbIii nossonseT
cTabunansmpoBaTb OTODPANKEHWE CUTHANOB, MOCKO/IbKY NpeaoTepallaeT
aBTOMaTUYeCKui 3anyck ocuunnorpada.

e 3anyck OAMHOYHOrO LUMKNa cbopa AaHHbIX C MOMOLLbIO KHOMKK [Single]
(OaHOKpaTHbIM 3anyckK).
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CM. Takxe

YacTo nNpu BbINONHEHUM OAMHOYHOTO LMKa COopa AaHHbIX NPUXOAMTCA 3aMycKaTb
HEeKoTOopble AENCTBUA Ha TECTUPYEMOM YCTPOMCTBE. ECTECTBEHHO, MPU 3TOM O4YeHb
HekenaTeNbHo, YTOBbl MPOUCXOAMN NPEXAEBPEMEHHbIN aBTO3anycK ocuuanorpada.
MosTomy, Npexae Yem 3anyCcTuTb AeNCTBME B Lenu, NOAOKANTE, MOKa 3amuraeT
MHAMKATOP 3anycka 3anywy.? (370 CBMAETENbCTBYET O TOM, YTO Npeanyckoson bydep
3aM0/IHEH).

“MpuHyanTeNnbHbIN 3anycK" Ha cTpaHuue 133

“HacTpolika 3agep*KKkn 3anycka" Ha cTpaHuue 158

“PasmelLieHne TOYKM OTCHETa BpeMeHU (cieBa, No LeHTpy, cnpaga)” Ha cTpaHumue 61

Bbibop cBA3MN TpUrrepos

156

1 Haxmute kHonky [Mode/Coupling] (Pexxnm/cBasb).

2 HaxXmwuTe nporpammHyto KHOMKy CBA3b B MeHo "Pexkmnm 3anycKa 1 cBA3b", a 3aTem ¢

NOMOLULbIO PYy4YKM BBOAa Bbl6epI/ITe O4WH N3 Cheayruwnx BapnaHTOB.

MOCT.TOK — NpW MCNOb30BaHMM TaKOM CBA3M CUrHA bl MOCTOAHHOIO U
nepemMeHHOro Toka MoryT NMOCTynaTb B KaHaa 3amnycka.

Mepem.TOK — Mnpu 1CNOAb30BaHUM TaKOW CBA3M B KaHase 3aMycKa pasmellaeTcs
dnnbTP BepxHMx YacToT Ha 10 MU, KoTopbI yBMpaeT cmelleHne NoCTOAHHOM
COCTaBAAOLLEN HANPAKEHNA U3 CUTHANA 3aMyCcKa.

Bo BCcex MoAensax Ha BXoAe BHELHEro TpMrrepa pasmellaetcs GuabTp BbICOKMX
yactoT Ha 50 lu,

Micnonb3yiTe cBA3b MO NepeMeHHOMY TOKY A5 NOAyYeHUs cTabuabHOTo 3amnycKka
no nepenazy HanpsaXeHus, ecnu B curHane HabaogaeTca 60/blioe CMelleHne
NMOCTOAHHOM COCTaBAAOLLEN.

HY-3arpakpeHue (HM3KOYaCTOTHOE) — NP UCMNONb30BaHMM TaKOW CBA3MU
nocneaoBaTeNlbHO C CUrHA/IOM 3anycKa ycTaHaBAMBaeTCca GUAbTP BEPXHMX YacTOT
Ha 50 KI'y, ¢ rpaHNYHOM TouKoM 3 Ab.
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0dB .

3 dB down point

DC 50 kHz

HM3KoYaCTOTHOE 3arpaxkaeHue yCTPaHAET M3 CUrHaa 3anycKa HexenaTeslbHble
HM3KOYACTOTHbIE COCTaBAALME (HANPUMEP, YAaCTOTbI IMHUM NUTAHKA), KOTOPbIE
MOTYT CO34aTb MOMEXW Had/iexKallemMy 3amnycKy.

Ncnonb3yiTe cBasb no HY-3arpaxaeHuto 114 nonyyeHma ctabuabHOro sanycka
no nepenagy HanpaXeHua, eciv B cCUrHane HabatoAatTCA HU3KOYACTOTHbIE
nomexu.

TB — TakaA cBA3b, KaK NPaBMIO, HEAKTMBHA, O4HAKO OHa BbI6Mp88TCH
dBTOMaTU4YECKHN, eC B MEHIO "3anyc+<" BK/IIOYEH 3aMNyCK No TenecurHany.

Ob6paTuTe BHUMaHME Ha TO, YTO CBA3b TPUITEPOB HE 3aBMCUT OT CBA3M KaHanos (Cm.
“YKasaHue cBA3M KaHanoB" Ha cTpaHuue 67).

BKAtoueHme 1 BbIKNOYEHNE noaaBsieHMA WyMa Mpn 3arnycke

®yHKUMA "Moa. wyma" nobaBnseT 4ONONHUTENbHBIA TMCTEPE3NC B CXEMY 3arMycKa.
YBenynBas Noaocy rmctepesmnca, MOXHO CHU3UTb BEPOATHOCTb BO3HUKHOBEHUA LYMOB
npw 3anycke. O4HaKO NPY 3TOM TaKKe YMEHbLLAeTCA YyBCTBUTEIbHOCTb TPUITEPOB, YTO
TpebyeT HeCcKobKO Holee MOLLHOrO cMrHana Ans 3anycka ocuunnorpada.

1 Haxkmute kHonky [Mode/Coupling] (Pexum/cBass).

2 Bk/OYEHME U BbIKAOYEHUE 3TOM QYHKLMM OCYLLECTBASETCA C MOMOLLbIO
nporpammHoit KHonku Mopg. wyma 8 MeHto "Pexkm 3anycka n ceasb".
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BrkntodeHne 1 BbiktoveHne BY-3arparkaeHuna

Mpw ncnonb3oBaHWK BY-3arparkaeHuns B KaHale 3anycKa yCTaHaBAMBaETCA UAbTP
HU3KKMX YacToT Ha 50 Ky, 4nda yCTpaHEeHMA BbICOKOYACTOTHbLIX COCTaBAAOLWMX U3 CUTHANA

3anycka.
0dB :
—
-3 dB Pass |
Band |
DC 50 kHz

BY-3arpakaeHue noaxoauT ANA YyCTPpaHEeHWA U3 KaHaa 3aMyCKa BbICOKOYACTOTHbIX
NoMeX, Hanpumep OT PAAMOCTaHLMIA, BELWAOWMX B AnanaszoHax AM van FM, unu ot
BbICOKOCKOPOCTHbIX CUCTEMHbIX TaKTOBbIX CUTHA/NOB.

1 Haxkmute kHonky [Mode/Coupling] (Pexxum/cBass).

2 Bk/OYEHME U BbIKAKOYEHME 3TOM QYHKLMM OCYLLECTBAAETCS C MOMOLLbIO
NporpammHoi KHoMKK BY-3arpaxa. B meHto "Pexk1m 3anycka 1 ceasb'.

HacTpoiKa 3aaepKKmM 3anycka

3a/epKa 3anyCcka MCNob3yeTca 414 YCTaHOBKU BPEMEHM, B TEHEHME KOTOPOTO
ocu,wnnorpad) AKAOET Nepeq nepexogom K cnegyrouemy UMKy B Cxeme 3anycka.

Vicnonb3yinte 3aaepKy 415 3anycka ocupanorpada no NepUoANYecKMM CUrHanam,
€C/IM MeX Iy Nepuoaamm UMeeTca HECKOIbKO GPOHTOB (MK UHbIX cobbITH). C
NMOMOLLbIO 331€PHKKM TaKKe MOXKHO HaCTPOWTb 3anycK No NepBOMY GPOHTY CEPUM, ECNN
M3BECTHO MMHUMA/IbHOE BPEMA MEKAY CEPUAMM.

Hanpumep, 4tobbl 006UTLCA CTabUAbHOrO 3amnycka No NakeTy NepuoanYecKmnx
MMMNYIbCOB, MOKA3aHHOro Aasnee, yCTaHOBUTE BpemMa 3a4epxKm >200 Hc, HO <600 Hc.
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Pexum 3anycka/ceass 11

Holdoff Oscilloscope triggers here
| 1y
200 ns 600 ns

YTo6bl HACTPOUTL 3a4€PHKKY 3aMyCKa, BbINOJHUTE Ceaytolme AeUCTBus.
1 Haxmute kHonky [Mode/Coupling] (Pexxnum/cBasb).

2 HaxXmuTe NporpammHyto KHOMKy 3agepsKKa B MeHto "Pexknm 3anycka 1 ceasb", a
3aTem C NMOMOLLbIO PYYKM BBOAA YCTAaHOBUTE NOAXOAALLEE BPEMA 3a4EPMHKKM.

PekomeHgaumm  MpaBWabHO 334aHHOE BPEMS 3a4€PKKM 0DbIYHO HECKO/TbKO MEHbLLE, YeM OAMH NEPUOZ,

Nno NPUMEHEHUIO  CUTHaNa. YUMTbIBaMTE 3Ty peKOMeEHAALMI0 NPU ONpeaeneHnm YHUKANbHOM TOHKM
334€epXKM  3anycKka 4nA Nepuoamyeckoro cCurHana.
3anycka .

N3meHeHre HacTpoeK BPEMEHHOW Pa3BEPTKM He BIMAET Ha BPeMA 3a[ePKKM 3anycKa.
TexHonorua Keysight MegaZoom no3BonseT yBeiMinBaTb U MPOKPYYMBaTb AaHHble A4
NMONCKA MOBTOPAIOLLMXCA CErMEHTOB CUrHana. [1a1a 3Toro AOCTaTOYHO HaXKaTb KHOMKY
[Stop] (CTon). MpoBeauTe M3MepeHMsa C MOMOLLBIO KYPCOPOB, @ 3aTeM HacTpoKTe
3a4EPKKY.

Bxoa BHeLWHero NCTo4YHMKa 3alycCKa

Bxof BHeLWHero Tpurrepa MOXHO MCNO/b30BaTb KaK UCTOYHMK ANA HECKONbKMX TUNOB
3anycka. Bxog BNC BHelwlHero Tpurrepa, o6o3HauyeHHbI Kak EXT TRIG IN, HaxoauTcsa Ha
3agHel naHenn npubopa.

A MpeaenbHoe HaNpAXKeHWe Ha BXOAe BHELIHero Tpurrepa ocumnnorpacda

CAT I: 300 cpeaHekBagpaTmueckumx B, 400 Vpk; anHammnyecKkas neperpysKka no
HanpsxkeHuto 1,6 kVpk

1 MOM Ha Bxoge: A4/1A YCTOMYMBbIX CUHYCOUAA/bHbBIX CUTHAN0B CHU3bTE
HOMMHa/bHble 3HaYeHna nNpu 20 Ab/aekaaa Bbiwe 57 Kl 4O MUHUMANbHOTO
ypoBHA 5 Vpk

C npobHuKom N2863A 10:1 — CAT |: 600 B (nocT. TOK + MUK nep. TOKa)
C npobHukom 10073C nam 10074C 10:1 — CAT I: 500 Vpk
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BxoaHoM MMmnenaHc BHelWwHero Tpurrepa coctasnset 1 M Om. 3To no3sonaeT
MCNO/Ib30BaTh A1 M3MEPEHMI 0BLLErO HAa3HAYeHWA NacCUBHbIE NPOBHUKK. Bonee
BbICOKMI UMMNEeAaHC MUHUMU3UPYET 3bPEKT Harpy3Kku ocumnnorpada Ha Tectupyemoe
YyCTPOMCTBO.

HacTtpoika eamuny, ans EXT TRIG IN 1 kKoaddumumeHTa 3aTyxaHUsA NpobHMKa:

1 Hasxkmute kHonky [Mode/Coupling] (Pexxum/cBaAsb), HaxoaAaLLYOCA B CEKLMM
"Tpurrep" Ha NMLEBOI NaHeNW.

Moa. wyma 0, i BHewHKiA

~p-

rr— —
> "BHEWHWA TRHTeR

) EavHuue mn
BonbTe

3 HakmuTe nporpammHyto KHonKy EAMHMLbI B MeHto "BHelwHui Tpurrep” ana Boibopa
efMHNLL:

BonbTbl — 419 NPOOHUKA HaNpAXeHA.

Amnepbl — 419 TOKOBOrO NpPobHMKa.

B BbI6paHHbIX eaAnHMLAx byayT oTobpaxKaTbCa pesynbTaTbl U3MEPEeHUH,
YYBCTBUTENILHOCTb KaHafa M ypoBEHb 3amyckKa.

4 HaxKmuTe NPOrpammHyto KHomnky MPOBGHUK 1 NoBEpPHMUTE PyUKY BBOAA, YTOObI yKa3aTb
KO3QOULMEHT 3aTyxaHNA NPOOHMKa.

KoadduumeHT 3aTyxaHnsa MOXKHO 3a4aTb B AnanasoHe ot 0,1:1 go 1000:1 ¢
nocneaosBaTesibHOCTbO 1-2-5.

MpaBMAbHOCTb M3MEPEHUIA 3aBUCUT OT Had/1exKalllen HacTPOMKM KoadduumeHTa
3aTyxaHWA NPobHMKa.
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12 YnpasneHue cbopom AaHHbIX

PaboTa, 0OCTaHOBKa M BbIMOJIHEHME OAMHOYHOTO UMKAa cbopa AaHHbIX (ynpaBaeHue
pabotoi) / 161

Obuwue ceeaeHunn o guckpetnsaummn / 163
Bbibop pexkuma c6opa gaHHbIx / 168
C60p AaHHbIX B CErMEHTUPOBaHHY0 namaTb / 175

B 3TOM rnaBe roBopuTCA 0 cnocobax cbopa AaHHbIX U yNpPaBAEHUM OCUMANOTPadOM.

PaboTa, 0CTaHOBKaA M BbINMOJHEHME OAMHOYHOIO LMKAa cbopa AaHHbIX
(ynpasneHune paboTtoin)

Ha nvuesoi naHenn ocumnnorpada Haxo4aTcA ABE KHOMKM, OTBEYatOLLIME 33 3aMyCK U1

OCTaHOBKY cucTembl cbopa aaHHbIX: [Run/Stop] (Myck/Cton) v [Single] (OgHOKpaTHbIN

3anyck).

* Koraa kHonka [Run/Stop] (Myck/Cron) ceeTuTcA 3e1€HbIM CBETOM, OCLMANOrPad
paboTaeT, To ecTb, NPU COBAOAEHMM YCNOBMIA 3aMyCKa BbINOAHAETCA CHOP AaHHBbIX.

[na octaHoBKK cbopa AaHHbIX HaxkmuTe KHomnKy [Run/Stop] (Myck/Cron). Mpwu
OCTaHOBKe UMKa cbopa AaHHbIX oTobpaxkaeTtca nocieaHas noayveHHas dopma
CUrHana.

¢ Koraa kHonka [Run/Stop] (Myck/Cron) cBeTUTCA KPacHbIM CBETOM, COOP AaHHbIX
OCTaHOB/IEH.

KHonka "Cton" oTobpakaeTcs B CTPOKE MEHIO B BEPXHEN YaCTM 3KpaHa.

YT06bl HaYaTb cHOp AaHHbIX, HaxkmuTe KHOMKY [Run/Stop] (Myck/Cron).

KEYSIGHT

TECHNOLOGIES
61



12 VYnpasneHue c6opom AaHHbIX

e [1n19 OAHOKPATHOTO 3amnycka 1 oTobpaskeHWs pesybTaTos 04MHOYHOro cbopa
[OaHHbIX (HE3aBMCKMMO OT TOro, paboTaeT ocumnnorpad MaM oCTaHOBEH) HaXxMuTe
KHOMKy [Single] (OaHOKpaTHbIN 3anycK).

KHonka ynpasneHua pabotoit [Single] (OaHOKpaTHbIM 3anyck) no3sonseT
NPOCMOTPETb OHOKPATHOE cobbiTnA He3 nocaeayolen nepepmucoBKkn Gopmbl
curHana. Mcnonbayite pexkum [Single] (OaHOKpaTHBIN 3anycK), koraa TpebyeTcs
MaKCMMa ibHbI 06bEM NaMATU A4 MPOKPYTKM U MacliTabnpoBaHms.

Mpu HaxkaTnm KHonKK [Single] (OAHOKpaTHbIM 3anNyCK) SKpaH OYNCTUTCA, ANA
peXKnMma 3anycka byaeT BpeMeHHO YCTaHOBAEHO 3HaveHne "HopmanbHbIin" (4TobbI
ocumanorpad He 3anyckanca aBTOMaTUYECKM), CXxema 3anycka byaeT noAroTosneHa K
paboTe, kHonKa [Single] (OaHOKpaTHbIN 3anycK) byaeT cBeTUTbCA, U ocLMAorpad
ByAeT 0XMaaThb BbINOAHEHWS YCIOBUIA 3aMyCKa A1A BbiBOAA Ha 3KpaH Gopmbl

CUTrHana.

Mpu 3anycke ocumnnorpada pesynbraTbl OAMHOYHOIO cHOPa AaHHbIX BbIBOAATCA Ha
3KpaH, 1 ocupanorpad octaHasnmsaetca (kHonka [Run/Stop] (Myck/Cron) cBeTnTbCA
KpacHbIM cBeTOM). HaskmuTe KHonKy [Single](OaHOKpaTHbIN 3anycK) elile pas a1s
oTOBPaANKEHNA CAedyoWero CUrHana.

Ecnun ocumnnorpad He 3anyckaeTcsa, MOXHO HaxaTb KHonKy [Force Trigger]
(MpuHyauT. TpUrrep) A1 3anycKka (Kakoro-Ambo AenNCTBUA) U BbINOJAHEHMS
OAMHOYHOrO LMKNa cbopa AaHHbIX.

OTobparkeHne pe3ynbTaTOB HECKObKUX LIMKAOB cbopa AaHHbIX, MICNOAb30BaHMeE
nocnecseyeHmsa. Cm. “YcTaHoBKa M OTMeHa nocnecseyeHuns" Ha cTpaHuue 121.

CpaBHeHMe  MaKCcMManbHas 4/1IMHA 3anMCK AaHHbIX NPU OAMHOYHOM UMKNe cbopa AaHHbIX bosblle,
ANVHbI 3aMUCK YeM BO Bpema paboTbl ocumuanorpada (Mam BoO BPEMA €ro OCTAaHOBKM).
OaHHbIX NpU
OOHOKpPaTHOM
umMKne cbopa u Bo
Bpemsa paboTbl
ocumnnorpada

¢ OpHOKpaTHbIN 3anycK — pu 04HOKPATHOM LMKAe cbopa AaHHbIX 0BbIYHO
MCNONb3YETCA MaKCMMaNbHO BO3MOXKHbI 06beM NamaTh, — Mo KpaliHel mepe B ABa
pasa npesblWwatoWwmii 06beM NamMATHU, UCNOAb3YEMbIV NPU cbope AaHHbIX,
BbINOHAEMOM BO Bpema paboTbl ocumnnorpada, — Kpome Toro, B NamaTut
ocumnnorpada coxpaHaeTca He meHee Yem B [Ba pasa H6oble WwabaoHos. Mpu
HM3KMX HAaCTPOMKax BpeMeHW/AeNeHuns 4yacToTa ANCKpeamnTaumm npu oqHOKPaTHOM
cbope AaHHbIX Bbille. ITO 06bACHAETCA yBeAnYeHeM obbema AOCTYNHOM NamATH.
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e PaboTta — Bo Bpems paboTbl ycTpoicTBa (B OTAMUYME OT OAMHOYHOIO LUnKAa cbopa )
NamATb Aenutca nononam. baarogapa sTomy cructema cbopa AaHHbIX MOKET
nosy4aTb O4HY 3anucb BO Bpems 06paboTKM NpeablayLei 3anmcu, B pesynbrate
Yero CyLecTBEHHO MOBbIWAeTCA YMca0 GOPM CUrHaNoB, 0bpabaTbiBaeMbIX
ocumnnorpadom 3a oaHy cekyHay. Bo Bpemsa paboTsl ocumanorpada 6naromapn
BbICOKOW CKOPOCTM 0BHOBAEHUA C1rHaNa obecneynsaeTca onTrmasibHoe
oTobpakeHue BXOAHOro CUrHana.

[NA NoNyYeHna AaHHbIX C MAaKCMMa/lbHO BO3MOMHOM A/IMHOM 3aNMCK HAXKMUTE KHOTKY
[Single] (OaHOKpaTHDII 3anycK).

JononHuTenbHble CBeAeHWA O HAaCTPOMKaX, OKa3blBAIOLLMX BAUSHUE Ha AIMHY 3aMKUCK,

~

CM. B pasgdene “YnpasneHune aanHon" Ha cTpaHuue 246.

Obumne ceeaeHns 0 AUCKPeTU3aUmm

JNa NOHMMaHMA NPUHLMNOB AMCKPETMU3aLLNM ocu,mnnorpad)a N pexmmos c6opa AaHHbIX
Nnoae3Ho MMEeTb npeacTtaBieHne 0 TeEoOpUn ANCKPETU3aUnNn, HaNOXKEHNN CNEKTPOB,
LWMPKUHE NONOCbl NPONYyCKaHMA ocu,mnnorpacba N 4acTtoTe ANCKpeTn3aunmmn, o BpemeHun
HapacTaHumA, O HeO6XO,CI,l/IN\OVI LWMpMHe Noa0Cbl NponyCKaHnA ocu,mnnorpad)a MO TOM,
KaK 4acCToTa ANCKPETU3aUMN 3aBUCUT OT obbema namaTu.

Teopua AncKkpeTmnsaumm

CornacHo Teopeme AMCKpeTM3aumMm HaiMkencTa, Ana 0AHO3HAYHOrO BOCNPOM3BEAEHUA
6e3 HafIoXKeHUA CNEKTPOB OFPaHUYEHHOIO NOOCOM NPONYCKaHWA cUrHana (c
OrpaHWYeHHOM NOA0COM NPONYCKaHWA) C NpeAebHOM YacTOTON f aX PaBHOMEPHO

pacnpegeseHHana 4actoTa AMCKPeTU3aLUnm ¢S J0/IKHA NPeBbIWaTh ero yABoeHHYo
MaKCMMasibHYH 4acToTy syaX.

fmax = fs/2 = vactota Haltksucta (fy) = MakcumanbHas YacToTa CUrHana

HanoxeHue cneKkTpos

HanoxeHWe cnekTpoB NPOMCXOAUT NPU HEMOAHOW AMCKPETU3aLMM curHanos (fg <
2fpiax)- HanosxeHue cnekTpoB — 370 UCKaXKeHWe CUrHana, BbisbiBaemoe

HWN3KOYaCTOTHbIMUM COCTaBNAOLWMMHN, TOXHO BOCCO34aBaeMbIMN N3-3a HEAOCTAaTOYHOTO
KO/1M4eCTBa KOHTPO/IbHbIX TOYEK.
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12 VYnpasneHue c6opom AaHHbIX

Puc. 21 HanoxkeHwne cnekTpos

Monoca NPONyCKaHNA ocumnnorpad)a M 4aCTOTa ANCKPETU3aLUNN

Kak npasuio, nosoca NponyckaHus ocumanorpada onpeaenserca Kak camasa HM3Kana
4acToTa, NPX KOTOPOW CMHYCOMAAbHbIE BOJIHbI BXOAHOMO CUTHaa 3aTyxatoT Ha 3 ab
(-30/ amnauTyaHas NorpeLwHocTb).

CornacHo Teopumn AMCKpeTU3aLMm Npu TaKoM Noaoce NpornycKkaHusa ocumnaorpada
HeobxoAmMman YacToTa AMCKpeTU3aumm cocTasnaeT fg = 2fgy. OAHaKO AaHHAA Teopus He

npeanonaraeT HaNM4MA YaCTOTHbLIX COCTABAAIOLLMX, HAacTOTa KOTOPbIX NpeBbiwaeT fMay
(B maHHOM cnyyae fBW) N ANA Hee HeobxoaMma CMCTeMA C MAeabHON
AMMNAUTYAHO-4ACTOTHOM XapaKTePUCTUKOM.
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Puc. 22 TeopeTnyeckana amnanUTYAHO-4aCTOTHAA XapaKTepUCTUKa

O/fiHaKo YacToTa HEKOTOPbIX COCTABAAIOLWMX LMOPOBLIX CUTHAIOB — BblLIE€ OCHOBHOM
YacToTbl (MPAMOYro/ibHbIe BOJIHbI COCTOAT U3 CUHYCOMAAbHbIX BOSIH OCHOBHOW Y4aCTOTb!
M 6ECKOHEYHOrO YMCa HEYETHbIX FAPMOHWMK), U 18 MON0C NPOMNYCKaHMA
ocumnnorpados c yactotor 500 MIL, 1 HLKe XapaKTepHa rayccosa
anAnUTyAHO-4aCTOTHAsA XapaKTePUCTHMKA.
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166

CMm. TaKxe
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Limiting oscilloscope bandwidth (fsw) to 1/4 the sample rate (fs/4)
reduces frequency components above the Nyquist frequency (fN).
Puc. 23 YacToTa ANCKpETU3aLMM M NOoI0ca NPOoNycKaHua ocumanorpada

To ecTb, Ha MPaKTUKe YacToTa AMCKPETU3ALIMM OcLMANorpada A0/KHA B YeTbipe Uaun
6onee pas nNpesbIWaTh ero NoNocy NponyckaHua: fg = 4fgyy. B 3TOM cnyyae npovcxoamT
MeHblUee HaNoKeHME CNEKTPOB, a CTEMEHb 3aTyXaHMA HANIOKEHHbIX YaCTOTHbIX
COCTaBAAOWMX — BblLLE.

Evaluating Oscilloscope Sample Rates vs. Sampling Fidelity: How to Make the Most
Accurate Digital Measurements, Keysight Application Note 1587
("http://literature.cdn.keysight.com/litweb/pdf/5989-5732EN.pdf")

Bpems HapacTaHua ocumnnorpada

XapaKTepUCTUKOMN, TECHO CBA3AHHOM C MOIOCOM NPOMNycKaHus ocumanorpada, asaseTca
ero Bpems HapacTaHusa. MpubansnTenbHoe Bpema HapacTaHua ocumanorpada c
aMMANTYAHO-4aCTOTHOWM XapaKTepPUCTUKOM rayccosa Tnna coctasaset 0,35/fgy 8

3aBMcKMMoCTHK OT Kputepua 10/ oo 90/ .

BpemeHem HapacTaHua ocumanorpada asaserca He Hanbosbluas CKOPOCTb GPOHTAa,
KOTOPYIO OH CNoCcoBeH TOYHO M3MepPUTb. ITO HanboblLas CKOPOCTb GPOHTA, KOTOPYIO
cnocobeH BOCNPOMU3BECTM AaHHbIN ocumanorpad.
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Heobxoanmas nonoca nponyckaHua ocumanorpada

CMm. TaKxe

Monoca nponyckaHua ocumnnorpada, Heobxoammasa ANa TOYHOTO U3MEPEHUA CUTHANa,
onpeaenseTca, Npesxae BCero, He YacTOTOM CUrHaNa, @ BpeMEHeM ero HapacTaHusA.
PacueT He0HX0AMMOM NONOCHI MPOMNYCKaHMA ocLmMANorpada MOXHO NPOBECTH B
cneaytolime Aga sTana:

1 Onpenenute HanbobLIME CKOPOCTM GPOHTOB.

ObbluHO CBEAEHWNA O BPEMEHW HapaCTaHMA CUrHana NyoauKyOTCA B cneumprKaLmax
K 3a4eMcTBOBaHHbIM B cxeme npubopam.

2 PaccunTaiiTe MaKCMManbHOe 3Ha4YeHue "peanbHoM" YaCTOTHOM COCTaBAAOLLEN.
CornacHo KHure loeapaa B. [xkoHcoHa (Dr. Howard W. Johnson) High-Speed Digital
Design — A Handbook of Black Magic (KOHCTpyMpoBaHMe BbICOKOCKOPOCTHbIX
UMbPOBbIX YCTPOMCTB. HauyaibHbIM KypC YepHO Marum) Bee BbicTpble GPOHTbI UMET
H6eCKOHeYHbI CNeKTP YaCTOTHbIX COCTaBAALWMX. OAHaKO B 4aCTOTHOM CNeKTpe
BbICTPbIX GPOHTOB UMeeTCA HeKuit M3rnb (uam "knee"), roe yacToTHble
COCTaBAAOLME C HaCTOTON, NpeBbllatolei fi,qe, A1 ONpeseneHna Gopmbl CUrHana
3HaYeHMA He NPeaCTaBAAIoT.
fenee = 0,5/Bpema HapacTaHua curHana (npu noporax ot 10/ g0 90/)
fenee = 0,4/Bpema HapacTaHua curHana (npu noporax ot 20/ no 80/ )

3 YTtob6bl ONpenennTb He0OX0AMMYH NOIOCY MPOMYCKAHUA, MPUMEHUTE Ko3bdULMEHT
YMHOXeHUA aAna Tpebyemon TOUHOCTH.

Tpebyemasn TOUHOCTb Heobxoauman nonoca nponycKkaHus

ocuunnorpada
20/ fBW = 1,0 X fknee
10/ fBW = 1,3 X fknee
3/ faw = 1,9 X finee

Choosing an Oscilloscope with the Right Bandwidth for your Application, Keysight
Application Note 1588
("http://literature.cdn.keysight.com/litweb/pdf/5989-5733EN.pdf")
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Ob6bem NamaTK M YacToTa ANCKPeTn3aunmn

Yucno Touek namaTu ocumanorpada GMKCMpoBaHO, U C aHaNoro-UnbpPoBbLIM
npeobpasosaTenem ocuuanorpada accoummpyeTca Hekas MakcrmMmaibHan 4acToTa
anckpetTnsaumn. OgHako GakTMYeckas YacToTa AMCKPEeTU3aLMM onpeaenseTcs
BpemeHem cbopa AaHHbIX (KOTopoe 3a4aeTca ¢ y4eToM MaclwTaba BpemeHu/aeneqns
pa3BepTKM ocumanorpada).

4YacCToTa ANCKPETU3aUunMn = 4ncno ﬂpO6/Bp8Mﬂ c6opa AaAHHbIX

Hanpumep, npu coxpaHeHnn 50 mkc gaHHbix 8 50000 Touek namaT dakTnyeckan
YyacToTa AUCKpeTnsaumm coctasnsaet 1 GSa/s.

AHanorn4yHo, Npm coxpaHeHnm 50 mc gaHHbix B 50000 Touek namaTn dakTnyeckan
YyacToTa AUCKpeTusaumm coctasnsaet 1 MSa/s.

daKTMyeckas 4acTtoTa AMCKPeTU3aLmMmn oTobparkaetca B 061act MHbGOpmaLMK cnpaBsa.

®daKTnyecKas YyactoTa AUCKPETMU3aLMM AOCTUTAETCA OCLMANOrPadom 3a cyeT
oTbpacbiBaHMA (NpopeXnBaHmA) HEHYKHbIX NPo6.

Bbibop perknma cbopa AaHHbIX

168

Bbibupan pexmm cbopa AaHHbIXx ocumanorpada, MOMHUTE, YTO NPU HU3KMX HACTPOMKaX
BpemeHu/aeneHns obbl4HO BbINOMHAGTCA NPOpeXMBaHme nNpob.

MpuY HU3KUX HACTPOMKax BpemeHu/aeneHnsa spdekTMBHaA 4acToTa AMCKpeTM3aumm
nagaet (a 3ddeKTUBHbIN Nepunos BbiIbOPKM YBENMUMBAETCSA), TaK Kak Bpems cbopa
OaHHbIX BO3pacTaeT, U AUCKPeTM3aTop ocumanorpada otbmpaeT npobsl Yalle, Yem 370
HeobXoAMMO A/ 3aN0IHEHUSA NaMATH.

JonycTtum, 4To Ana AMCKpeTusaTopa ocumanorpada 3aaaHbl nepnos BbI6opkM B 1 HC

(MaKkcMmanbHana YacToTa AMcKpeTmsaummn 1 GSa/s) 1 obbem namatn 1 M. MNpu Takoi

YyacToTe NamaTb 3anoaHAeTcA B TedeHne 1 mc. Ecav Bpema cbopa AaHHbIX cocTaBnser

100 mc (10 mc/men), To AN 3anNoAHeHMs NamaTh TpebyeTca ToAbKo 1 M3 Kaxabix 100

npob.

YT06bI BbIOPATL pekMM cbopa AaHHbIX, BbINONHUTE CAeaytolme AENCTBUS.

1 Ha avuesoi naHenu HaxkmuTe KHoMKy [Acquire] (3axsar).

2 B meHto "3axBaT" HaXXMWUTE MPOrPaMMHYIO KHOMKY Pexkum cbopa, 3aTem nosepHuTe
py4Ky BBO/a, YTODbI BbIOpaTh pexnm cbopa AaHHbIX.

B ocumnnorpadax InfiniiVision npegycmoTpeHsbl caeaytolime pexmnmbl cbopa AaHHbIX:

Ocumnnorpadsl Keysight InfiniiVision 2000 cepuin X RYRKOBOZCTBO. NOA6308aTENA



YnpasaeHue c6opom AaHHbIX 12

HopmanbHbIA — NPK HU3KMX HACTPOMKaX BpeMeHW/aeneHna NponcxoamT
06blYHOE NPOPENKMBAHME, @ YCPEAHEHNA HE BbIMONHAETCA. ITOT PEKMM
ncnonbayetcs ana 6onblWMHCTBA cnrHanos. CMm. “Pexkum cbopa AaHHbIX

"HopmanbHbln"" Ha cTpaHumue 169.

O6HapyKeHue NUKOB — MpPU HU3KMX HAaCTPOMKax BpemeHn/aeneHms

COXPaHATCA MMHUMA/IbHBIE U MaKCMMasibHble 3HaYeHWA NPob 33 3G dEKTUBHBbI

nepvoz, BbIGOPKU. ITOT PEXRMM UCNONb3YETCA A1 PEAKO BO3HMKAIOWMX KOPOTKUX
nn

MMNynbcoB. Cm. “Pexkmum cbopa AaHHbix "ObHapykeHue nukos"" Ha
CTpaHuLe 169.

YcpegHeHue — npu N06ObIX HACTPOMKax BpeMeHU/0eneHNs BbINOAHAETCA
ycpeHeHWe 3a1aHHOro YMC/a 3anycKoB. ITOT PEXKMM UCMOb3YETCA C Le/bto
YMEHbLLIEHMWS WYMa 1 NMOBbIWEHWS paspelleHns Nepmoanyeckmx curHanos 6es
CY»KEHMSA NMOMOChI NPOMYCKaHUA MAN COKPaLLEHUS BPEMEHUN HapacTaHus. Cm.
“Pexknm cbopa gaHHbIX "YcpeaHeHue"" Ha cTpaHmue 172.

BbiCOKOe pa3pelueHne — npu H13KMX HaCTPOMKax BpemeHun/aeneHmns sce npobsi,
oTOHPaHHble 32 3GDEKTUBHBIN Nepuos BbIBOPKK, YCPEOHAIOTCA, U COXPAaHAETCA MX
cpeAHee 3HaYeHMe. ITOT PEKMM UCMO/b3YETCA C LENbIo YMEHbLEHWA CYy4aHOro
wyma. Cm. “Pexknm cbopa gaHHbIX "Bbicokoe paspelueHune"" Ha cTpaHuue 174.

Pexkum cbopa aaHHbIX "HopmanbHbIn"

NPy HUBKUX HACTPOMKax BpemeHu/aeneHns 8 pexvme "HopmanbHbli" BbinoaHAeTCA
npopeXmnBaHne oNOAHUTENbHbLIX NPOB6 (MHaYe roBopsA, YacTb AaHHbIX OTOpachiBaeTCs).
BONbLWNHCTBO CUIHANOB NOYYAOT B 3TOM PEXUME Hauydllee oTobparkeHue.

Pexkum cbopa aaHHbIX "ObHapy»KeHne nmMkos"

B pexunme "OBHapyKeHne NMKoB", Koraa npu HU3KKMX HacTPOIKax BpemeHu/neneHns
00bIYHO NMPOUCXOANT MPOPEKMBAHNE, COXPAHAIOTCH MUHMMA/IbHbIE U MaKCUMa ibHble
3HayeHMA NPob C Lebio 3aXBaTa PEAKMX U HE3HAUUTE bHBIX COObITUI (3a CUeT ycuneHua
Lwyma). B aTom pexknme oTobparkatoTca BCe He MeHee WMPOKMe, YeM Neprnos, BbIOOpKH
MY bCbI.

B ocumnnorpadax InfiniiVision 2000 cepum X, MakcMmaibHasa 4acToTa AMCKPETM3aLmMm
KoTopbIx cocTasnaeT 2 GSa/s, oTbop Npob BbiNoAHAETCA Kaxaple 500 NMUKOCeKyHA,
(nepuog BbIGOPKM).

CMm. TaKKe  ®  “3axBaT MOMEX UM KOPOTKUX MMMYIbCOB" Ha cTpaHuue 170

¢ “Ucnonb3oBaHue pexrmma obHapyKeHUA NMUKOB A5 MOMCKA UMMY/bCHbIX Nomex" Ha
cTpaHuue 171
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3axBaT nomex unm KOPOTKNX UMNyNnbCOB

MimnynbcHas nomexa — 370 HbICTpOe M3MEHeHWe CUrHaNa, Kak NpasBu/o, KpaTkoe no
CPaBHEHMIO C CaMUM CUTHANOM. A yA06HOro MpoCcMoTpa MOMEX UM KOPOTKUX
MMMY/TIbCOB MOXHO MCMO/Ib30BaTh PEXKMM 0BHaPYKEeHUs MUKOB. B pexnme
0bHapyKeHMA NMMKOB KpaTKMe MOMEXM M OCTPble YI/ibl 0OTOOpaXKatoTca Apye, Yem B
HOpPMasibHOM pexunme cbopa AaHHbIX, U MOTOMY 3aMETUTb UX Jerye.

[Nna nonyyeHns XxapaKkTepuUCcTUK MMMYAbCHOM MOMEXM BOCNOb3YMNTECh Kypcopamu
ocunnnorpada Man ero BO3MOXKHOCTAMM aBTOMATMHYECKOTO U3MepPeHUA.

0c

Puc. 24 CuHycomaa ¢ UMNyAbCHOM MOMEXOM, HOPMAbHbIN PEXUM
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Puc. 25 CvHycoMaa C MMNYAbCHON MOMEXOM, peXMMm 0BHapyKeHUA NUKOB

Mcnonb3oBaHMe pexxnma obHapyKeHUsa MUKOB AN MOUCKA MMIMY/IbCHbIX MOMEX

1 MoaKkntoymTe UCTOYHUK CUrHANa K ocumanorpady 1 nonydnte ctabuabHoe
n3obpaskeHue.

2 YTobbl 0BHAPYKMUTb MMMYbCHYIO NOMEXY, HaXkmuTe KHoMKy [Acquire] (3axBart), 1
HaKMMaiTe NPorpaMMHyto KHOMKY Pexum c6opa, noka He BbibepuTe O6H. NUKOB.

3 Haxmute KHonky [Display] (OTo6parkeHue), a 3aTem NPOrpaMMHY0 KHOMKY
oo [locnecBeveHmne (NOCTOAHHOE NociecseyeHne).

MpY NOCTOAHHOM NOC/AECBEYEHMM Ha AMCTIee NOABASIOTCA HOBble AaHHbIE, a
npexHue He cTupatoTca. HoBble KOHTPO/IbHbIE TOYKK OTODPaXKatoTca ¢ 06bIYHOM
APKOCTbIO, TOFAA KaK APKOCTb paHee NoJly4eHHbIX AaHHbIX CHUMKAEeTCA.
MocnecseyeHne cMrHana CoXpaHAEeTCA TOIbKO B rpaHmMLax 061acti oTobpakeHus.

HaxmuTe nporpammHyto KHoMKy C6poc akpaHa, 4Tobbl yAaMnTb paHee NnojyYeHHble
TouKK. MoKa oo MocnecsBeyeHne He OTKIIOYEHO, Ha IKpaHe ByayT COBUPATLCA TOUYKM.
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4 TlonyyeHue xapaKTepUCcTmK MMHyﬂbCHOVI nomexm C NOMOLLbHO MaCLLITa6MpOBaHVIF|

a Haxmute KHOMKy macwTaba @ (nnn kHonKy [Horiz] (lopu3oHT.), a 3aTem
nporpammHyto KHonky Macwrab).

b [na nonyyeHusa nydlero paspeLieHms MMNyIbCHON NOMEXM yBenYbTe
BPEMEHHYIO Pa3BEPTKY.

MIcnonb3yinTe pyyky NoNoKeHUa KoadduLMeHTa pa3BepTkM (4 ») 417 NnepemelleHns no
CUrHasy, 4ToBbl PacMPUTL BOKPYT MMMYIbCHOM NOMexu 061aCTb HOPMasIbHOTO 3KpaHa.

Pexknum cbopa aaHHbIX "YcpeaHeHme"

Pexxnm "YcpeaHeHue" no3BoaseT yCpeaHUTb 3HaYeHMA HECKO/IbKMX 3aMyCKoB A/1A
CHMXXEHWA YPOBHA LLIYMOB 1 NOBbIWEHWA Pa3peLleHns No BepTuKanm (npu aobbix
HacTpoitKkax BpemeHn/aenenus). Ana ycpeaHeHns Tpebyerca yCTONYMBbIN 3amycK.

KonmyecTBo ycpeiHEHUI MOXKET YCTaHABAMBATLCA B Npeaenax ot 2 Ao 65536 ¢ warom 2
B CTEMEHMU N.

[Mpu BbICOKOM YuncCne VCDEAHE‘HVII‘/JI COKpallaeTCA ypOBEHb WyMa 1 NOoBbIWaEeTCA
pa3peweHne no BepTUKaan.

Yucno ycpegHeHui BuTbl paspelueHus

2 8
4 9
16 10
64 11
=256 12

Yem BbILe YNCNO YyCPeHEHUI, TeM Me/leHHee pearnpyeT oTobpaskaemblii CUrHan Ha
M3MeHEeHMA N0y4aeMoro curHana. HeobxoAMmo HaT KOMMPOMMUCC MEXKAY CKOPOCTbIO
pearMpoBaHuWA CUTHaAa Ha U3MEHEHMA U KeNaeMOW CTEMEHbIO CHUKEHMA YPOBHA LUyMa
B 3TOM CUTHase.

Mcnonb3oBaHue pexxmma "YcpeaHeHne"

1 HaxkmuTe KHoMKy [Acquire] (3axBaT), 3aTem HaxnmaTe NPOrPaMMHYIO KHOTKY
Pexkum cbopa, noka He Bbibepute pexunm "YcpeaHeHune".
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2 HaxmuTe NporpaMmmHyto KHOMKy #AvgS 1 NOBEPHUTE PYUKY BBOAA, YTOObI YyCTaHOBUTL
YMC/O yCPEeaHEHWIA, MPW KOTOPOM M3 0TOBPaXKaeMoro curHana Hambonee
2hdEKTUBHO yAANATCA WYMbl. YMCN0 yepeaHeHUA AaHHbIX oToBpaXKaeTca Ha
nporpammHon KHonke # Avgs.

KEYSIGHT
TECH ES

Kanans

o

Haopman sHb i

Puc. 26 CnyyaitHble Wymbl Ha OTOBpaXKaemom curHane
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Puc. 27 [ns coKpalleHMA yPOBHSA LWYMOB MCNO/b30BaHO 128 ycpeaHeHN

e [naBa 11, “Pexum 3anycka/ceasb,” Ha cTp. 153

Pexknum cbopa aaHHbIX "BblicOKoe paspelueHune"

B pexkmme "BblcoKkoe paspelleHune”, Koraa npu HU3KMX HaCTPOMKax BpemeHn/aeneHms
06bIYHO NPOUCXOAUT NPOPEKMBAHUE, AONONHUTENBHbIE BbIBOPKM YCPEaHAIOTCA C
LEe/Iblo YMeHbLUIEHMWS CYYaHOro Wyma, OTobpaxeHnsa Ha akpaHe bosiee NaasHoOM
ocuManorpammbl v 3GGEKTUBHOIO yBEANYEHNA PaspeLLEHUA N0 BEPTMKAN.

B peskmme "BbicOoKoe paspelleHne” NnponucxoamuT ycpeaHeHne nocnenoBaTeibHbIx
KOHTPO/IbHbIX TOYEK OAHOr0 M306parKeHA. N5 Kaxaoro us koabduumeHTos ns 4
CpeaHuX BENMUYMH CO34aeTCA A0MNONHUTENbHbIN BUT paspeLleHns No BepTuKaan. Yncao
[OOMNONHUTEIbHBIX BUTOB paspeLleHMs No BePTUKAAN 3aBUCUT OT 3HaYEHMs NoKasaTtens
"Bpemsa/aenerHue" (CKOpoCTb pasBepTKu) ocumanorpada U oTobparkaemoi 4acToTbl
OVCKPeTM3aLmn.

Yem HUKe 3HaYeHue HacTPOMKK BpemeHu/neneHus, Tem bosbliee 4yncao npob
YCPeAHAETCA AN1A KaXKA0M TOUYKM M306parkeHus.
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Pexxnm "BbicOKoe paspelleHne’ MOXKHO MCMOo/Ib30BaTh KaK 418 OAMHOYHOrO, Tak U ANA
NOBTOPAOLLErOCA CUrHaNa, U 0OBHOBAEHME CUrHANa NPU 3TOM He 3aMeaAeTcs, Tak Kak
06paboTKa AaHHbIX BbIMNONHAETCS CNeumnanmsmpoBaHHon nHTerpaasHoi cxemol (ASIC) ¢
TexHonornein MegaZoom. B pexume "BbicoKoe paspelleHne’ noaoca 4acToT peanbHoro
BpemeHM ocumanorpada Cy>KaeTcs, Tak Kak OH ycrnewHo AencTeyeT B KayecTse duabTpa

HU3KNX 4aCTOT.

OTtobparkaemas yactora OTtobparkaemas yactorta BuTbl
AUCKpeTusauum (makc. 4.4. Ha BUCKpeTusauum (MakKc. 4.4. npu paspelueHus
oavH KaHan 1 GSa/s) yepepgoBaHum 2 GSa/s)

250 MSa/s <u.a.<1 GSa/s 500 MSa/s <u.g. <2 GSa/s 8

62.5 MSa/s < u.a. < 250 MSa/s 125 MSa/s <u.a. <500 MSa/s 9

12.5 MSa/s <u.n.<62,5 MSa/s 25 MSa/s <u.n. <125 MSa/s 10
2.5MSa/s<u.n.<12,5 MSa/s 5 MSa/s<uy.n. <25 MSa/s 11

u.n.<2,5 MSa/s uy.n.<5 MSa/s 12

COop AaHHbIX B CErMEHTUPOBAHHYIO NaMATb

MoxHO npnobpectn ocumnnorpad ¢ yCTaHOBAEHHbIM Ha 3aBOAE MOAY/IEM
CEerMeHTMPOBaHHOM NamaTh (Moaynb SGM) MW YCTaHOBUTb NLIEH3NIO A/19 ero
aKkTMBaUMK (3aKka3 moaenn Homep DSOX2SGM "CermeHTMpoBaHHas NnamaTs").

Mpw cbope AaHHbIX HECKOIbKMX PeAKNX CODbITUI 3anycKa PEKOMEHAYETCA Pas3aennTb
namsTb ocumaiorpada Ha CerMmeHTbl. ITO NMO3BOJIUT OCYLLECTBAATL CHOP aKTUBHOCTU
curHana 6e3 cbopa NpoAO KUTENBHBIX NEPUOAOB NACCUBHOCTY.

B KaX40M CErMeHTe COoAepsKaTca Bce AaHHble aHaNorosBoro, LmMdpoBoro kaHana (Ha
moaenax MSQO) 1 nocnenoBaTeIbHOTO AeKoANPOBaHMA.

MpY NCNONb30BAHUM CErMEHTUPOBAHHOM NaMATU GyHKUMA "AHaNM3 cermeHToB" (CM.
pa3aen “MocTosiHHOe NocaecBevYeHme ¢ UCNoIb30BaHMEM CErMEHTUPOBAHHOM
namaTn" Ha cTpaHuue 177) no3sonseT 0TobpasuTb NOCTOAHHOE MNOCECBEYEHME BO BCEX
NoAyYeHHbIX cermeHTax. MoapobHble cBeAeHMA CM. TakxKe B pasaese “YcTaHoBKa U
OTMeHa rnocnecsevyeHuna” Ha cTpaHmue 121.
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C6op AaHHbIX B
CEerMeHTUPOBaHH

176

YIO NaMATb

1 3apaiiTe ycnosua 3anycka (noapobHble ceeaeHMs cM. B pasaene [nasa 10,
“3anyckn,” Ha cTp. 131).

N

HaxxmuTe kHonky [Acquire] (3axBaT), HaxoAALLYOCS B CEKLIMM CUTHAN0B Ha NLLEBOM
naHenu.

Ha)}munTe nporpammHyto KHomnky CermeHTup.

4 B meHto "CermeHTMpoBaHHas NamaTb" HaXXMUTe NPOorpamMHyto KHomnky CermeHTuUp.
[ON15 BbINOMHEHMA cOOpa AaHHbIX B CEIMEHTUPOBAHHYIO NamMATb.

5 HaXmuTe nporpammHyto KHOMKy YMCNO cerm 1 noBepHMUTE Py4Ky BBOAA, YTODbI
BbIOPATb YMCNO CETMEHTOB, Ha KOTOPOE caeayeT PasbuTb NamaTb ocumnnorpada.

MamMATb MOXKHO Pa3dbnTb MUHUMYM Ha 2 M MaKCMMYM Ha 25 cermeHTOoB.

6 HasxkmuTe kHonKy [Run] (Myck) unu [Single] (OaHOKpPaTHbIN 3anyckK).

PaboTatowmit ocumnnorpad 3anonHAET AaHHbIMWU OTAENbHbIA CErMEHT NamMaT ANA
Kaxaoro cobbiTus 3anycka. Koraa ocumnnorpad 3anonHAeT HECKO/bKO CEerMEHTOB, X0/,
BbINO/MIHEHWA OTOBPaAXKaeTca B NPaBoi BepxHel yacTu aucnnes. CpabaTbiBaHne
ocumnnorpada npoaoaKaeTcsa, NoKa NamaTb He 3aN0AHUTCA. 3aTEM OH OCTAHOBMTCA.

Ecnun nepmnoa naccMBHOCTM M3MEPAEMOrO CUrHaNa cocTasnseT bonee 1 ¢, TO C LENbO
npeaoTBpalleHMsa aBTo3anycka Bbibepnte HopmanbHbIN pexunm 3anycka. Cm. “Boibop
pexunma 3anycka: "Asto" nam "HopmanbHbln"" Ha cTpaHuue 154.

1.
KEYSIGHT
H S

MHaukaTop xo[a BbINONHEHNS

oc

YacToTa gnckpeTtunsaumm

Cerment 1 of
CermeHTp.
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Cm. TakKe o “HaBurauma mexkay cermeHTammn" Ha ctpaHuue 177

¢ “[loCcTOAHHOE NOC/NIeCBEYEHME C UCMOIb30BAHNEM CETMEHTUPOBAHHON NamATK" Ha
CTpaHuue 177

e “Bpems nogroToBKM cErmeHTUMPOBaHHOM NnamaATK" Ha cTpaHuue 177

¢ “CoxpaHeHue gaHHbIX CErMEHTUPOBAHHOM NamaTh" Ha cTpaHuue 178

HaBurauuma mexxay cermeHTamm

1 HaXmuTe nporpammHyto KHoMKy TeK. cerm. 1 NoBepHUTE PyYKy BBOAA, YTODbI
0TOOPa3UTb HYMKHbIM CEFMEHT M BPEMEHHYH0 METKY, OTMEYAOLLYt0 BPEMA C MOMEHTA
nepBoro cobbITMA 3anycka.

[na nepemeleHns Mmexay CermeHTaMM MOXHO TaKKe MCMoab3oBaTb KHoMnKy [Navigate]
(Hasurauma) 1 cpeactsa ynpasneHuna. Cm. “Hasurauma no cermeHTam" Ha cTpaHuue 64.

[MOCTOAHHOE nocnecBevYeHne C UCNOIb30BaHNEM CeFI\/\eHTl/IpOBaHHOPI NaMAaTn!

Mpu cbope AaHHbIX B CETMEHTUMPOBAHHYIO MaMATb MOMKHO TaK¥Ke BKIHOUYMTb MOCTOSHHOE
nocnecseyeHme (B meHto "Oucnnein") n HaxaTb NPOrPaMMHYO KHOMKY AHaNAU3
CermeHTOB /118 0TOBpaXKeHWs NOCTOAHHOro nocaecsedeHus. NporpamMmmHan KHOMKa
AHaNN3 cermeHToB 0TOOPaKaeTcA, Koraa cbop AaHHbIX OCTAaHOB/EH U BK/IOYEHA
bYHKLUMA CerMEeHTUMPOBaHMUA NaMATH.

Bpel\/\ﬂ NnoArotToBKK CeI'I\/\eHTl/IpOBaHHOVI NaMATU!

Mo 3ano/AHEeHMM KaXKaoro cermeHTa NPonCXoAMT NOAroTOBKa ocumanorpada K
cnenylowemy 3anycky, 418 Yero TpebyeTca oKoio 8 MKC.

O6paTuTe BHMMaHMe, 4YTo, ECAN, HAaNpPUMeEp, AN BPEMEHU PAa3BEPTKM Ha S1EMEHT
ynpasaeHus Ae/eHUem yCTaHOBAEHO 3HaYeHne 5 MKc/aeneHue, a Ana napamerpa
"Toyka oTcueTa BpemeHu" — 3HaveHune LLeHTp, TOo 415 3aN0NHEHNA BCEX AECATU AeNeHU
1 MNOArOTOBKM K CAeaytoWemy LMKy notpebyeTcs, no meHblel mepe, 50 MKc (To ecTb,
25 MKC — ana cbopa AaHHbIX Nepes 3anyckom n 25 MKc — nocne 3anycka).
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1.0
KEYSIGHT

COXpaHeHl/le AdaHHbIX CeFMeHTVIpOBaHHOI\/JI MaMATU

CoxpaHUTb TeKyLWMin 0ToBpaskaembli cermeHT (Save Segment — Current) nnu Bce
cermeHTbl (Save Segment — All) mokHO B cneaytowmx dopmatax gaHHbix: CSV, ASCIl XY
nnu BIN.

O6na3aTenbHO HacTponTe napameTp "AanHa", 4Tobbl COBpaTh AOCTATOYHOE YMC/IO TOYEK
0N TOYHOTrO NpeACTaBAeHNsA NOAYYEeHHbIX AaHHbIX. Korga ocumanorpad coxpaHseT
HECKOJ/IbKO CErMEHTOB, XOZ, BbINOAHEHWNA OTOBpasKaeTca B NPaBoi BEPXHEN YacTu
avcnnes.

JononHuTenbHble ceBeageHNA cM. B pasgene “CoxpaHeHune GpaisioB AaHHbIX B GopmaTte
CSV, ASCII XY unu BIN" Ha cTpaHuue 245.
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13 Kypcopsbl

BbinosHeHWe KypcopHbix u3amepenuii / 180
Mpumepbl KypCcopHbIX M3mepeHuit / 183

Kypcopbl npeacTaBnstoT coboi ropusoHTaNbHbIe M BEPTUKANbHbIE MapKepbl, KOTOpble
YKa3bIBatoT 3Ha4eHuA no ocu X (06bI4HO 3TO Bpems) U no ocn Y (06bI4HO 3TO
HanpsaeHue) y BbIBpaHHOro MCTOYHMKA OCLIMAIOrPaMMbl. Bbl MOXETe N0/1b30BaThCA
Kypcopamm 4.1 BbINOAHEHWA CneluanbHbiX (HECTaHAAPTHbLIX) M3MEPEHU HanpaAKeHNUA
M BPEMEHHbIX MapameTpoB CUTHaN0B.

[aHHble KyPCOpOoB MHAMLMPYIOTCA B MHGOPMALMOHHOK 061acTK B NPaBOA YacTu
aKpaHa.

Kypcopbl He Bceraa orpaHU4MBatoTCA BUAMMbIM Ha 3KpaHe M3obpakeHnem. Ecau Bbi
yCTaHOBMWTE KypCcop, 3aTem OyaeTe NaHOPaMMPOBaTh OCLMINOIPAMMY U USMEHATb ee
MacLiTab, noKa Kypcop He BbIMAET 3a Npeiesibl 3KpaHa, T 3HaYeHne Kypcopa He
M3MEHUTCS, M OH BEPHETCA Ha NpeKHee MecTo Noc/ie NaHopaMMpoBaHUs B 06paTHOM
HanpaB/ieHNM.

Kypcopbl X Kypcopsbl X npeactaBaatoT co60M BepTUKaAbHbIE LTPUXOBbIE IMHMUK, KOTOPbIE
PEryampyroTCcsa No ropnM3oHTanun. MIx MOXHO MCNO/b30BaTb /19 MU3MEPEHMA BPEMEHMU (S),
yacToTsl (1/s), dasbl (°) M oTHOWEHMA (/).

Kypcop X1 BbITIAAUT Kak MENIKOWTPUXOBAA BEPTUKAIbHAA IMHUA, @ KYpCcop X2 — Kak
KPYMHOLWTPUXOBaA BEPTUKAIbHAA IMHUA.

Mpu MCNONb30BaHUM C MaTemaTyeckon dyHKUMen FFT Kypcopbl X UHAMUMPYIOT
4yacToTy.

B pexkmme oTobpaskeHuna XY Kypcopbl X MHANMUMPYIOT 3HaYeHuA KaHana 1 (B BoibTax Uan
amnepax).

3HauyeHunn kypcopos X1 1 X2 ana BbIBPaHHOTO UCTOYHMKA CUTHANA UHANLMPYIOTCS B
061aCcTV MeHt0 QYHKLMOHANbHbIX KNaBULL.

KEYSIGHT

TECHNOLOGIES
w79



13  Kypcopsl

3HayeHun pasHocTn mexkay X1 n X2 (AX) u 1/AX uHanumpyrotea B cekumm Cursors B
MHOOPMALIMOHHOM 06/1aCTM B NPaBOM YacT IKpaHa.

Kypcopbl Y  Kypcopsbl Y npeactasastoT coboi ropnsoHTabHble LTPUXOBbIE IMHMUK, KOTOPbIE
peryampyroTca no BepTukann. OHM UCNOMb3YIOTCA A8 U3MEPEHUIA YPOBHA CUIHaNa B
BOJIbTaX WM amnepax B 3aBUCUMOCTM OT YCTAaHOBKW eANHULbI U3MEPEHUA B MEHIO
KaHana Probe Units nnun ans namepeHunin otHolweHus (/) Koraa B KayecTse MCTOYHMKA
NCNO/Ib3YETCA MaTemMaTUyecKan GyHKUMA, TO eUHULE U3MEPEHUA COOTBETCTBYET 3TOM
MaTemaTMyeckomn GyHKUMK.

Kypcop Y1 BbIrNnAAMT Kak MEIKOLLTPUXOBaA rOpM30HTaIbHaA IMHMA, a Kypcop Y2 — Kak
KPYMHOLITPMXOBaA rOPM30HTa/IbHAA NHUA.

Kypcopsbl Y peryavpytoTcs No BEPTUKAAN U YKa3biBatOT 0ObIYHO 3HaYEHWA OTHOCUTENBbHO
"HyneBon" TOUKM OCLMNNOTPAMMbI, 38 UCKIIOYEHNEM MATeMATUYECKOM GyHKUMK FFT,
r4e 3HaYeHMA OTCYMTbIBAIOTCA OT ypoBHA O ab.

B pexkmme oTobparkeHmsa XY Kypcopb! Y MHAMLMPYIOT 3HaYeHMA KaHana 2 (B BOIbTax UK
amnepax).

3HaueHua kypcopoB Y1 1 Y2 ans BbiIOPaHHOro MCTOYHMKA CUTHANA UHAMLMPYHOTCA B
061aCcTV MeHI0 GYHKLLIMOHAIbHbIX KNaBULL.

3HauyeHunn pasHocTn mexay Y1 un Y2 (AY) nHamumpytoTtca B cekumm Cursors B
MHGOPMALMOHHOM 061aCTM B NPaBOM YacT IKpaHa.

BbinonHeHMe KypCOPHbIX M3MepPEeHMiA

1 MoakntounTe K ocumanorpady UCTOUHUK CUTHANA U NOAYYUTE CTabUAbHYIO
ocLMANOrpaMmy.

2 HaskmuTe knasuuwy [Cursors].
B nHbopmMaLMoHHOK 061acT B NPaBoOit YacTn 3KpaHa nossaseTca cekuua Cursors,

yKa3blBatollas Ha TO, YTO 334eMCTBOBAHbI Kypcopsl. (ECIM Bbl XOTUTE OTKIOUUTD
Kypcopbl, CHOBa HaxkmuTe Knasuuwy [Cursors]).

3 B meHto Cursors HaxkmuTe GyHKUMOHaNbHY0 Knasuily Mode 1 Bbi6epuTe Hy»KHbIl
pPEeXUM:

Manual — unHanumpytotca 3HaueHna AX, 1/AX n AY. AX — 370 pasHOCTb Mexay
Kypcopamm X1 n X2, a AY — pasHocTb Mexay Kypcopamn Y1 n Y2,
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Mz TaMHME

1

Track Waveform — no mepe nepemelleHuns mapkepa no ropusoHTanm
OTC/IEKMBAETCA M U3MEPAETCA aMMINTy[a CUrHana (3HaveHue no BepTukanu). Ana
MapKepoB MHANLMPYIOTCSA MO3ULMM MO LKaAe BPEMEHM U MO LLIKAAe HanpsXeHus.
PasHOCTb MeXay mapkepamu no septukanu (Y) n no ropmsoHtanm (X)
MHAMUMPYETCA B BUAE 3HaYeHnn AX n AY.

Binary — HaZ GyHKUMOHANbHLIMW KNaBULLAMM MHAUUMPYIOTCA ABOUYHbIE
NIOTMYECKME YPOBHM B TEKYLLMX MO3NLMAX KypcopoB X1 n X2. LiBeT nHAMKaLMm
COOTBETCTBYET LiBETY OCLIMNIOrPaMMbl ONpeaeeHHOro KaHana.

AeovyHeli

Hex — Haa GyHKUMOHANbHBIMW KNaBUWaMK MHAMUMPYOTCA WeCcTHaAUuaTePUYHbIe
NIOTUYECKME YPOBHM B TEKYLLMX MO3NLMAX KypcopoB X1 u X2.

Pexxumbl Manual n Track Waveform mo»kHO 1Mcnoab30BaTh B OTHOWEHWUN CUTHANOB,
oTObparkaeMblx Ha S3KpaHe aHa/I0rOBbIX BXOAHbIX KaHAN0B (BK/tOYan
mMaTemaTmyeckme GyHKLUK).

Pexkmmbl Binary 1 Hex npumeHatoTca K LdpoBbIM curHanam (y ocumnnorpados
MSO).
B peskmmax Hex 1 Binary ypoBeHb MOXeT MHAMLMPOBATLCA Kak 1 (Bbllle ypoBHSA

3anycka), O (HUsKe ypOoBHA 3anycKa), | (HeonpeaeneHHoe cocToAHME) UK X (He
MMeET 3HauyeHus, T.e. be3pas/inyHoe CoCTosHMeE).

Ecnn KaHan BbIKAOYEH, TO B pexxume Binary nHanumpyetca X.

B perkmme Hex BbIKIOUYEHHbIM KaHan MHTepnpeTupyeTcs Kak 0.

4 Haxmute dyHKLUMOHaMbHYIO Knasuily Source (Mav X1 Source, X2 Source B pexxnme
Track Waveform), 3atem BbibepuTe BXOAHOM MCTOUYHMK A/19 3HAYEHUIN KypCOPOB.

5 Bbibepute nognexalime HacTPOMKe Kypcopsbi.
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182

HaxmuTe pyury Cursors 1 BpallaiTe ee. 19 NOATBEPKAEHWS CAENAHHOIO Bamm
Bbibopa B0 HaxkmuTe pyuky Cursors elle pas, B0 NOAOKAUTE CEKYHA NATS,
MoKa He MCYE3HET BCM/IbIBAOLLEE MEHIO.

nnm

HaxmunTe dyHKUMOHANbHYIO Knasuwy Cursors, 3aTem BpallanTe pyyky Entry.
BapuaHThl Bbibopa X1 X2 linked 11 Y1 Y2 linked no3BsonstoT Bam 04HOBPEMEHHO
HacTpamBaTb ABa Kypcopa Npw COXPaHEeHMM PAa3HOCTU MEXAY HUMK. DTO MOXKET

OKa3aTbCA NoNe3HbIM, Hanpumep, a4 NpoBepKn Bapmaumﬁ ANNTENBHOCTU
MMNYNbCOB B UMMNY/NIbCHOM MaKeTe.

Bbi6paHHble B JaHHbIM MOMEHT KYPCOPbl 0OTOOPAXKatoTCA NOBbILEHHON APKOCTLIO MO
CPaBHEHMIO C OCTasIbHbIMWU KYpPCOpPamMm.

YT06bl UIBMEHWUTL €ANHULY KYPCOPHbIX M3MEPEHUI, HAXKMUTE QYHKLMOHANbHYIO
knasuwy Units.

B meHto Cursor Units:

Bbl MOXKeTe HaaTb GyHKLUMOHaNbHY0 Knasuiy X Units, 4Tobbl BbI6paTh:

Seconds (s).
Hz (1/s).
Phase (°) — koraa BblbpaH 3TOT BapuaHT, NoAb3yiTect GYHKLMOHANbHOM

Knasuwel Use X Cursors, 4yTobbl YCTAHOBUTL TEKYLLEE NOOXKEHME Kypcopa X1 Ha
0° 1 TekylLee NofoXKeHne Kypcopa X2 — Ha 360°.

Ratio (/ ) — Koraa BbibpaH 3TOT BapmaHT, No/ib3ynTech GpyHKLMOHANbHON
KnaBuwe Use X Cursors, 4yTobbl YCTAHOBUTL TEKYLLEE NOIOXKEHME Kypcopa X1 Ha
0/ w Tekyllee NoNoXKeHMe Kypcopa X2 —Ha 100/ .

Bbl MOXKeTe HaxaTb GyHKUMOHaNbHYO Knasuiwy Y Units, 4Tobbl BbIOPaTh:

Base — 04MHaKoBadA eAnHMLA U3MEPEHMA UCMOJb3YeTCA A1A OCUMANOrPaMMBbl
MCTOYHWKa.

Ratio (/ ) — korzaa BblibpaH 3TOT BapUaHT, NoNb3yhTeck GyHKLMOHAAbHOM
knasuweit Use Y Cursors, 4ToObl yCTaHOBUTb TeKyllee NoaoxKeHne Kypcopa Y1 Ha
O/ w Tekyllee nonoxeHue kypcopa Y2 —Ha 100/ .
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Mocne Toro, Kak byayT ycTaHoBAeHbl nonoxeHua 0° 1 360° (npu nsmepeHun ¢asbl)
nnn 0/ 1 100/ (npu n3amepeHUn OTHOLEHMSA), MPU PETYIMPOBKE KypcopoB byayT
MHAMLMPOBATLCA Pe3yAbTaTbl U3MEPEHU OTHOCUTENIbHO 334aHHbIX NMOJIOXKEHUI.

7 [ina perynmpoBKuM BbiIBpaHHbIX KypcopoB BpallaiTe pyuky Cursors.

MprMepbl KYPCOPHbIX M3MEPEHUIA

MeTaHHMiE

1

Puc. 28 MprYMeHeHWe KypcopoB 411 USMEPEHUA A/IUTENbHOCTM MMNYbCA Ha NPo-
W3BOJIbHOM YPOBHE
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oc

PG TaMHuMK

1

Puc. 29 MpumeHeHMe KypcopoB 415 U3MepPeHUs 4acToTbl "3BOHA" nocne ppoHTa
nmnynbca

PacTAHWTE OCUMANOTPAaMMY B pexxMme Zoom, 3aTEM BbliACHWTE NOAPOBHOCTY C
MOMOLLLbIO KYpPCOPOB.
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1

Puc. 30 Kypcopb! 0TCAeXNBaAOT OKHO PACTAHYTOM Pa3BePTKM

MomecTtute Kypcop X1 Ha oaMH GPOHT MMNyJbca, a Kypcop X2 — Ha Apyron GPoHT
MMNYbCa.
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16 TaMHMK 0
1

Puc. 31 M3mepeHune AANTEeNbHOCTU MMNYAbCA C NOMOLLLbIO KYPCOPOB

HaxmuTe dyHKUMOHanbHyto Knasuwy X1 X2 linked v nepemelainte o6a Kypcopa
0AHOBPEMEHHO, YTOBbI MPOBEPUTL BapUaLIMM AIMTENbHOCTU MMMYbCOB B UMMY/IbCHOWM
nocaeAoBaTeIbHOCTY.
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A E—

G TauHMK 0
1

Puc. 32 OfHOBpEMEHHOE NepemelLeHe KypcopoB A8 NPOBEPKU Bapuaumii Anu-
TeNbHOCTU UMMYNbCOB
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*% HAYYHOE
188 Ocuwmnnorpadsl Keysight InfiniiVision 2odz<pm°50ﬂmBAHME

TPYNNA KOMOAHHH



Ocumnnorpadsl Keysight InfiniiVision 2000 cepum X
PYyKoBOACTBO NO/1b30BaTENS

14 N3amepeHuna

ABTOMaTMYecKoe BbiNosHeHne nsmepeHuin / 190
CsogHana Tabnmua nsmepenunii / 191

N3mepeHus HanpsaskeHns / 194

M3mepeHus spemenun / 202

Moporu usmepexuin / 207

OKHO u3mepeHus 1 skpaH "MacwTtab" / 210

C nomolibto KHonkKu [Meas] (U3mepeHUs) MOXKHO aBTOMaTUYECKM NMPOBOAMUTb
M3MEPEHME CUTHANOB. HEKOTOPbIE BUbI U3SMEPEHMUI AOCTYMNHbI TO/IKO AJ1 aHa/I0r0BbIX
BXO/HbIX KaHa/0B.

Pe3ynbTaTbl YeTblpex NocaeaHMX BbibpaHHbIX M3MepeHuii oTobparkatotca B obi1actu
pe3y/bTaToOB U3MEPEHUNI B MPaBOM YacTK 3KpaHa.

Kypcopbl BKAtOUEHbI 418 OTOBPaXKEHUA NOCAeAHEN U3MEPAEMOIA YAaCTU CUTHaNa
(KpaMHWn HAXKHUI NOKa3aTenb B 061aCTM M3MEpPeHUIA CNpaBga).

O6paboTKa NoNyYEeHHbIX AAaHHDbIX

Kpome nameHeHMsA napameTpoB aucnnaes, nocae cbopa faHHbIX MOXKHO TaKKe
NPOBOAUTL BCE U3MEPEHMA U NPUMEHATL BCE MaTeMaTMyeckne GpyHKuuu. No mepe
NPOKPYTKKU, MacluTabupoBaHWA, BKIIOYEHWUA U BbIKAOYEHMA KaHaNoB byaer
BbIMO/HATLCA NepepacyeT USMEPEHNN U MaTeMaTUUYECKUX GYHKLUMN. YBennYeHue n
YMeHbLUeHMe macwTaba cMrHaia ¢ NOMOLLBIO PYYKN N3MeHeHUs KoadPpuumneHTa
Pa3BepPTKM M PYYKM M3MEHEHUA HACTPOEK BO/ILT/Ae/eHNA N0 BEPTUKANMN NPUBOLAUT K
M3MEHEHMUI0 paspelleHna aucnaes. Bosgeicteme Ha paspelleHne matemaTUYeCcKux
OYHKUNI U U3MEPEHNI NPOUCXOAUT BCeACTBME TOFO, YTO M3MEPEHNA U GYHKLMN
NPOBOAATCA U NPUMEHAIOTCA K 0TOBParKaeMbIM AaHHbIM.

KEYSIGHT

TECHNOLOGIES
89



14  Wsmepenua

ABTOMAaTMYECKOE BbINOJIHEHNE I/I3I\/\epeHl/IVI

1 HaxkmuTe kKHonKy [Meas] (U3mepeHua), utobbl 0T0BpasnTb meHto "M3meperne".

2 HaxmuTe NporpammHyto KHOmMKy MCTOUHUK, 4TobbI BbIOPaTh KaHaa A4/19 3anycka
MaTemaTM4eckon GyHKLMM MAK 3MEPEeHMe ONOPHOro CUrHasa.

[na nsmepeHuin AOCTYMHbI TOIbKO OTODpaKaemble Ha IKpaHe KaHabl,
MaTemaTmyeckme GyHKLMM 1M OMOPHbIE CUTHANbI.

Ecnv HeobxoaMMan AN M3MEePEHUs YacTb CUTHaAa OTCYTCTBYET Ha 3KpaHe Uau
oTobparkaeTcs HeAOCTAaTOUYHO YETKO, TO /1A pe3yabTaTa 0TobpasuTca cooblieHune
"IpaHunubl otcyTeTBytoT", "ObpesaHo”, "Chabbiit curHan”, "sHadyeHume <", "3HayeHne
>", U MHoe nogobHoe cooblleHne, o3HaYatoLLee, YTO Ha TOYHOCTb M3MEepPeHnn
nonaraTbCs He cnemyer.

3 YT106bI BbIOPATL TUM M3MEPEHMSA, HAKMMUTE NPOTPaMMHYIO KHOMKyY TUR, 3aTem
NOBEPHUTE PY4YKy BBOAA.

KEYSIGHT
- N wiknoe TECH

HEMEHME - Hapmen sHbl

M wiknce

MG Hel i
LMK OB

nanHeli akpan [o1a atkneH

Time Maonw amn( 1]

{ f MNepuon
—

(3 YactaTa
T

Tun
HacT
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[ononHuTenbHble CBeAEHMA O TUMNax M3MepeHuin cm. B pasgene “CeoaHas Tabauua
n3mepeHuin" Ha ctpaHumue 191.

4 [1ns HaCTPOWKM AOMNONHUTENbHbIX MAaPaMETPOB HEKOTOPbIX M3MEPEHMI CTaHET
[OOCTYMNHOM NporpammHas KHomnka HacTpoiiku.

5 HaxkmuTe nporpammHyto KHoMKy [,06aBUTb M3mepeHue 1an HaxmuTe pydky BBOAa,
4yTobbl 0TOOPA3UNTL BbIOPAHHOE U3MepeHme.

6 YTO0ObI BbIKIOUYNTD M3MEPEHMA, CHOBA HaxKMUTE KHOMNKy [Meas] (M3mepeHus).

VI3mepeHuns C a3KpaHa CTMpPatoTCs.

7 4YT106bl OCTAHOBUTb BbINMOAHEHWE OAHOTO AN HECKONBKUX M3MEPEHUN, HAKMUTE
nporpaMmmHyto KHonky C6poc usmep 1 BoibepuTe U3MEPEHNE ANA YAANEHNA UK
Ha)KMUTE KHOMKY YAanuTb Bce.

Mocne yaaneHus Bcex M3MepeHunin NpM NOBTOPHOM HaxKaTuu KHomMku [Meas]
(M3mepeHuna) nsmepeHmamm no ymondanuto byayt "Hactota" u "MosnHas
amnauntyaa".

CBoAaHaA Tabamua namepeHni

B npuBeseHHOW aanee Tabaule nepeyncieHbl U3MepeHus, aBTOMaTUYECKM
nposoAMMble ocuuanorpadom. s CUrHas 08 aHaNoOroBbIX KaHa/I0B BO3MOXKHO
BbINO/IHEHWE BCEX M3MepPeHUIA. 1N CUTHAN0B MaTeMaTUYECKUX QYHKLMI, 3a
UcKAtoYeHnem BINP, BOIMOXKHO NPOBEAEHWE BCEX UIMEPEHUI, KPOME M3MEPEHUA
"CueTtunk". Kak nokasaHo B TabauLe, 4NA CUrHaN0B MaTeMaTUieckon GyHKLmM BN n
UMPPOBBIX KaHaNOB BO3MOXKHO BbIMOJIHEHWE OrPaHUYEHHOTo Habopa N3MepeHUi.
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UsmepeHue [onycr  [onyctumo MpumevaHua
Mmo ana

ans LUPpPOBbIX
MaTeM  KaHanosB

aTnuec
KoW

bYHKL,

um
BNd”

“O6wmit cHUMOK" Ha
cTpaHuue 193

“AmnanTtypa" Ha
cTpaHuue 195

“CpeaHee 3HayeHMe" Ha Oa,

cTpaHuue 199 "MonH
bIlA
aKpaH"

“OcHoBaHMe" Ha
cTpaHuue 197

“3apepkka" Ha CpaBHUTeNIbHOE U3MepeHue ABYX
cTpaHuue 205 WUCTOYHMKOB. YTOObI YKa3aTb
BTOPOI UCTOYHUK, HaXKMUTE
KHOMKYy HacTpoiiku.

“Pabouunii umkn" Ha Oa
cTpaHuue 204

“Bpems cnaga" Ha
cTpaHuue 204

“YacToTa" Ha cTpaHuue 203 Oa

“Makcumym" Ha Ja
cTpaHuue 195

“MuHUMYyM" Ha Ja
cTpaHuue 195

“OTKNOHeHue oT
YCTaHOBNEHHOrO
3HayeHua" Ha cTpaHuue 197

HAYYHOE
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UsmepeHune DOonyct  [Jonyctumo MpumeyaHus
Mmo ana
ana undposbIX
matem  KaHanos

aTmuec
KoW

byHKL
uum

“MonHan amnautyaa" Ha Oa
cTpaHuue 195

“Mepwuog" Ha cTpaHuue 202 Oa

“®a3a" Ha cTpaHuue 206 CpaBHUTE/IbHOE U3MEpPEHME ABYX
MCTOYHUKOB. YTODbI yKa3aTb
BTOPOW UCTOYHMK, HAXKMUTE
KHOMKY HacTpoiiku.

“OTpuuatensHblii
Bblbpoc" Ha cTpaHuue 198

“Bpems HapacTaHua" Ha
cTpaHuue 204

“DC RMS" Ha cTpaHuue 199

“AC RMS" Ha cTpaHuue 200

“BepxHuii ypoBeHb" Ha
cTpaHuue 196

“+ OnuntenbHocTb" Ha Oa
cTpaHuue 204

“— OnuntenbHocTb" Ha Oa
cTpaHuue 204

* ~ ~
[ns BbINOAHEHWA APYTUX U3MepPeHU curHana bMN® socnonb3yintech Kypcopamu.

OBLWmM CHUMOK

Mpn n3mepeHun Tnna "OB6LWMIN CHUMOK" OTOBparkaeTca BCM/bIBAOLLEE OKHO CO
CHVMKOM BCEX M3MEPEHUIN OTAENBHOIO CUrHasa.

HAYYHOE
Ocumnnnorpadsl Keysight InfiniiVision 2000 cepun X PykoBoacTBo nonbaoBaTerOBOPVHOBAH“E
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Kanan 1

ManH amn

Manw ann|1]:

MOXHO TaKKe BbINOJHUTL HAaCTPOMKy ana kHonku [Quick Action] (BbicTpoe aeicteue),
4yTOObI NPY E€ HaXKaTUM 0TODpPaXKaNOCh B Ch/ibiBatoLlee OKHO "OBWmii CHUMOK". CMm.
“HacTtpoiika kHonku [Quick Action] (BbicTpoe aelicteue)" Ha cTpaHuue 276.

N3mepeHuna HanpaxeHna
Ha cneayrouiem pncyHKe noKasaHbl TOYKM M3MEPEHMA HANPAXKEHNA.

e BepxHuii ypoBeHb

MonHas aMmnnmtyga

---------------------------------------- OcHoBaHue
MuHumym

B KauecTBe eAMHWL, USMEPEHMA CUTHANA KaXKLOro BXOAHOTO KaHa a MOXHO C MOMOLLBIO
NporpammMmHoM KHOMKK EANHULbLI NPOBHMKA YyCTaHOBNUTbL BO/ILTbI MM amnepbl. Cm.
“YKazaHue eguHUL, U3MepeHUa KaHana" Ha ctpaHuue 70.

OnvcaHne eanHNL, UBMEPEHMA CUTHANIOB MaTeEMATUYECKMX QYHKLMIA CM. B pasaene
“EAVHMLDBI MBMEPEHUI ANA OCUMANOTPAaMM MaTeMaTUYeCKNX QYHKUMIA" Ha
CTpaHuLe 76.
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e “NonHaa amnauTyga" Ha cTpaHunue 195

e “Makcumym" Ha cTpaHumue 195

e “MuHmMmym" Ha cTpaHuue 195

e “AmnauTyaa" Ha cTpaHuue 195

e “BepxHUiM ypoBeHb" Ha cTpaHuue 196

e “OcHoBaHue" Ha cTpaHuue 197

e “OTKNIOHEHME OT YCTaHOB/IEHHOTO 3HaYeHus" Ha cTpaHuue 197
e “OTpuuaTtenbHbliii BbIbpoc" Ha cTpaHuue 198
e “CpepgHee 3HauyeHKne" Ha cTpaHuue 199

e “DCRMS" Ha cTpaHuue 199

e “AC RMS" Ha cTpaHuLe 200

MonHaa amnanTyaa
3Ha4YeHme NoJIHOM AMNANTYAbl — 3TO pPa3HUUaG MeXAy MaKCUMMa/ZIbHbIMW U
MUHUMAIbHbIMU 3HAYEHUNAMMN. V]3MepﬂeMbIe 3Ha4yeHuA obo3HavatoTCA Kypcopamun oCcu
Y.

MaKcrumym
MaKcMMyM — 3TO MaKCMMa ibHbI YpOBEHb OTODpaXKaeMoro curHana. Miamepsaemoe
3HauyeHMe 0bo3HaYyaeTca Kypcopom ocu Y.

MUHUMYM
MWHUMYM — 3TO MUHUMA/IbHbIN YPOBEHb 0TOBPaXKaemoro curHana. Mamepsaemoe
3Ha4yeHue obo3HavaeTca Kypcopom och Y.

Amnantyaa

AMNAUTY@ CUTHANG — 3TO PA3HULIA MEKAY €0 BEPXHUM M HUKHUM 3HaYEeHUAMMU.
M3mepsiemble 3HaYeHUs 0603HAYaOTCA Kypcopamm ocu VY.
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BepxHuin ypoBEHb

BepxHuit ypoBEHb CUTHaNa — 3TO PeXnm (Haubonee obliee 3Ha4YeHWE) B BEPXHEN YacTy
curHana. Ecnm aToT peskum ToUHO He onpeaeneH, napametp "BepxHuit" paseH
napameTpy "Makcumym". Mamepsiemoe 3HayeHe 0603HavYaeTcs Kypcopom ocu V.

Cm. TakKe o “JloKanvsaums MMMyabca A1a U3MepPeHMA BEPXHEro ypoBHsA" Ha cTpaHuue 196

Jlokanusauma nmnynbca ANA U3SMepeHna BepXHero ypoBHA

Ha pucyHKe HUMXe NoKa3aHo, Kak C MoMoLLbio pexunuma "MacwTtab" nokanmsosaTb
UMMYAbC ANA BbINOSHEHUA N3MepeHs BepxHuii ypoBeHb.

MoeT NOHaZ0OUTLCA M3MEHWTL HAaCTPOMKY OKHa M3MepeHus, YTobbl NPOBECTU
MN3MepeHue B HUKHeM okHe "MacwTab". Cm. “OKHO M3MepeHUA 1 3KpaH
"MacwTab"" Ha cTpaHuue 210.

Kanansl

10

OC

Tun
BepuiHa

Puc. 33 Jlokanusauma obnactu ana UsMepeHns BepPXHEro yposHs
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OcHOBaHMe

OcHoBaHMWe cUrHana — aTo pexkum (Hanbonee obliee 3HaYEHUE) HUKHEN YacTM CUrHaNa.
Ecnu 3TOT peXkmnm TOUHO He onpeaesneH, OCHOBaHWE COOTBETCTBYET MUHUMYMY.
V3amepsemoe 3HayeHne obo3HavaeTcs Kypcopom ocu V.

OTK/IOHEeHWe OT YCTAHOB/IEHHOIO 3Ha4YeHUA

Vi3mepeHue OTKNOHEHWA OT YCTaHOB/IEHHOMO 3HAaYEHUA — 3TO BbIPaXKEHHOE B NPOLEHTaX
OT aMNANTY bl UCKAXKEHWE, COMPOBOXKAAOLLEE FNaBHbIN Nepexos GpoHTa. Kypcopbl No
ocu X 0603HaAYalOT M3MEPEHHbIN GPOHT CUrHaNa (BAMKANLWNI K KOHTPObHOMN TOUKe
3anycka).

local Maximum — D Top y

Amplitude 100

Rising edge overshoot =

. B — D local Mini
Falling edge overshoot = ase Amgclzie‘lu delnlmum x 100

OTKIOHEHME OT YCTAHOBMNEHHOMO 3HAYeHUs!
v o JloKasnbHbI Makcumym

NokankHeIA MUHUMYM  OtkrioHeHmMe oT YCTaHOBMEHHOrO 3HaYeHnst
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1100y 2

Kanant
oc 10.0:1
10.0:1

4.
Mann amn1]

Oen oH|

Tun

O TRnaH
Puc. 34 ABTOMaTM4yeckoe n3mepeHne OTKIOHEHUA OT YCTAHOBNEHHOIO 3Ha4Ye€HUA

OTpuuaTtenbHbI BbIOpOC

OTpuLaTeNbHbIM BbIBPOC — 3TO BblpayKeHHOe B NpoLeHTax oT napameTpa "AmnanTtyaa"
MCKaxkeHue, npeaLlecTBytollee rnaBHoMy nepexoay ¢poHTa. Kypcopbl no ocu X
0003HaYaloT N3MEPEHHbIN GPOHT curHana (bAMKanLWnA K KOHTPOIbHOM TOYKE 3amnycKa).

local Maximum — D Top

Rising edge preshoot = Amplitude

x 100

Base — D local Minimum « 100

Falling edge preshoot = Amplitude
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OTpuuaTenbHbIin BbIGpOC

JTokanbHbIN Makcmym
T

BepxHuit ypoBeHb

OcHoBaHue

OTpuuartenbHbIi Beibpoc JlokanbHbI MUHUMYM

CpefgHee 3HayeHMe

CpeaHee 3HaYeHWe — 3TO CyMMa YPOBHeW Npob curHana, AeseHHas Ha Yncno npob.

Xi
Average = =5

rAe X; = 3Ha4YeHVe B USMEePAEMOIA -O1 TOUKe, @ N = KOJIMYECTBO TOYEK B UHTEpBaNe
N3MEpPEeHMs.

N3meHeHne nHTepBana namepeHua "MosHbIM 3KkpaH" N03BONAET U3MEPUTL 3HAYEHME BO
BCEX 0TOOparKaeMblx TOUKAX AaHHbIX.

N3meHeHne nHTepBana namepeHmsa "N-LUuMKbl" NO3BONAET M3MEPUTb 3HAUYEHME Ha
LLe/ oM Yncae nepmnoLos oTobparkaemoro curHana. Mpu Hananmumm meHee Tpex GpoHTOB
OnA U3MepeHus otobparkaeTtca coobuieHme "HeT dppoHTOB".

Kypcopbl No ock X 0603HavatoT MHTEPBA M3MEPAEMOro CUrHana.

DC RMS
DC RMS — 370 cpeZHeKBaApaTUYECKOe 3HAYEeHMe CUrHana 3a 0AMH nam Bosee NoAHbIX
nepmnoaos.
RMS (dc) = ~

rfe X; = 3Ha4eHue B U3MepAeMON j-O TOUKe, @ N = KOIMYECTBO TOYEK B MHTEpBane
N3MepeHms.

N3meHeHMe nHTepBana namepeHua "MonHbIM 3KpaH" NO3BONSET U3IMEPUTL 3HAUYEHME BO
BCeX 0TOOparKaeMblx TOUKAX AaHHbIX.
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200

AC RMS

N3meHeHne nHTepeana namepeHma "N-UmKbl" NO3BONAET U3MEPUTL 3HAUYEHME Ha
LesIOM Yncae Nepnoaos 0Tobparkaemoro curHana. Mpu Haamuum meHee Tpex GpPoHTOB
Ana usmepeHus otobparkaetca coobuieHme "HeT dpoHTOB".

Kypcopbl no ocn X 0603Ha4atoT MHTepBas MU3MEpPAEMOro CUrHana.

AC RMS — 3T0 cpeiHeEKBaApaTMYECKOE 3HAaYEeHNE CUTHANA C YAaNeHHbIM KOMMOHEHTOM
NMOCTOAHHOrO TOKA. 9TO NOME3HO, Hanpumep, 418 U3MEePEeHUA LIYMOB MCTOYHMKA
nUTaHUA.

NHTepBan namepeHunsa "N-UuKbl" NO3BONAET MU3MEPUTb 3HAYEHME HA LIESIOM Ynce
nepnoaoB otobpaskaeMoro curHana. Mpu Hanuumm meHee Tpex GPOHTOB 4NA
n3mepeHusa otobparkaeTca coobuieHne "Het ppoHTOB".

Kypcopbl no ock X 0603HavatoT MHTEPBA M3MEPAEMOro CUrHana.

N3meHeHMe UHTepBana M3amepeHusa "MoHbIN 3KpaH (CTA OTKNOHEHME)" — 3TO
nsmepeHve RMS B NOSHO3KPAHHOM PeXKMME C yaaneHHbIM KOMMNOHEHTOM NOCTOAHHOTO
Toka. OHO NO3BO/AET U3MEPUTL CTAHAAPTHOE OTKAOHEHWE OTOBPaXKAEMbIX 3HAYEHM I
HanpsKeHus.

CTaHAapTHOE OTKNOHEHWE N3MEPEHMA — 3TO BE/IMYMHA, Ha KOTOPYIO M3MepeHne
OTK/IOHAETCA OT cpeaHero 3HavyeHna. CpegHee 3Ha4YeHMe N3IMepPeHnsa — 3To
ycpegHeHHoOe CTaTUCTN4YeCKoe 3Ha4yeHne namepeHuna.

Ha pu1cyHKe HUXKe noKasaHo rpaduyeckoe npeacTaBieHne cpeaHero 3HauyeHms 1
CTaHAAPTHOTO OTKAOHEeHMs. CTaHA4apTHOE OTK/IOHEeHWe 0603HavYaeTca rpedeckoi byksom
"curma": 6. Ona pacnpenenenuns laycca 68,3/ pesynbTaToB U3MEPEHUI HAXOAATCA B
npeaenax AByx curma (+ 16) 99,7 NpouUeHTOB pe3y/ibTaToB M3MEPEHMUI HAaXOAATCA B
npeaenax Wectn curm (+ 36) oT cpeaHero.
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mean

-30-20 -10 0 10 20 30
L |
68.3%
95.4%J

99.7%

CpefiHee 3Ha4YeHMe BbIYMCAAETCA cneayolmMm obpasom:

* X =CpefHee 3HaYeHMe.
e N = KO/IMYECTBO NPOBEAEHHbIX N3MEPEHMIA.

¢ Xj= pe3ynbrat nusmepeHmns c HOMEPOM.

CTaHA4apTHOE OTKNOHEHME BbIYMCAAETCA CAeAyOLNM o6pa30N\:

roe:
* G =CTaHOapTHOE OTK/IOHEHME.
e N = KO/NMYECTBO NPOBEAEHHbIX U3MEPEHUIA.

¢ Xj= pe3ynbrat nusmepeHmns c HOMePOM.

® X =cCpeaHee 3Ha4veHKMe.
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N3mepeHna BpemeHn

202

lNepuos

Ha cnenytollem prcyHKe nokasaHbl TOYKU U3MEPEHMA BPEMEHM.

Bpewms HapacTaHus Bpewms cnaga
4" — rf Moporu
i f: BepxHwii
E =-=== CpeaHuit
1

‘_*E“”Te”b"'ocn’ ~ANUTenNbHOCTE

HwxHui

LI

i Mepuoa

0 YMONYAHMIO 3HAYEHMA HUXKHETO, CPEeAHErO M BEPXHErO NOPOroB U3MepeHus
coctasnaoT 10/, 50/ 1 90/ B NpoMexyTKe MeXAy KpanHUMM BEPXHUM U HUKHUM
3Ha4yeHMAMK. CBeAEeHNA O HACTPOMKe APYrMX MPOLEHTHbIX, @ TaKKe abCoNOTHbIX
NMOpPOroBbIX 3HaYeHUI cMm. B pasaene “Moporu nsmepeHuin" Ha ctpanmue 207.

e “Nepuopg" Ha cTpaHuue 202

e “YacroTa" Ha cTpaHumue 203

e “+ [InutenbHocTb" Ha cTpaHuue 204

e “— [InntenbHocTb" Ha cTpaHuue 204

e “Paboumnii umkn" Ha cTpaHuue 204

e “Bpems HapacTaHma" Ha cTpaHuue 204
e “Bpems cnaga" Ha cTpaHuue 204

e “3apep:kka" Ha cTpaHuue 205

e “®aza" Ha cTpaHuue 206

Mepuof — 3TO NePUOL NONHOIO LMKAA CUTHaNa. DTO BPEMA, U3MePAEMOe MeXIY
nepeceyeHUAMM CpeHero nopora Asyma nocaefosaTeslbHbIMU Nepenagamm o4HOM
NoNAPHOCTU. NS UCKIOYEHWS BANSHUA KOPOTKMX MMMY/IbCOB 3TOT NEPEXo/, CPeAHErO
nopora TakXe A0/IKEH NPOXOANTb YEPE3 HUKHMIA U BEPXHWI yPOBHM nopora. Kypcopbl
ocn X 0603HaYaoT M3MepPAEMbI yHaCTOK CUTHaNa. TouKa cpedHero nopora
0603HavaeTcA Kypcopom ocw Y.
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YacTtoTa

YacTtoTa onpegensetca Kak 1/nepuog. NMepuon onpeaenseTcs Kak Bpemsa mexay
nepexoAamu cpeiHero nopora Agyx nocaefoBaTebHbIX GPOHTOB OAHOM NOAAPHOCTY.
[na NcKNtoYeHNA BANAHNA KOPOTKMX MMMYNbCOB STOT MEPEXOL CPeLHEro Nopora TakxKe
O0/IKEH NPOXOANTL Yepes HUKHUI 1 BEPXHUI YPOBHM nopora. Kypcopbl ocn X
0603HaYaOT M3MEPAEMbIV YHaCTOK CUMTHaa. TouKa cpegHero nopora obo3HavaeTcs
Kypcopom ocu Y.

Cm. TakKe  * “JloKanumsaums cobbiTuA C Lenbio M3MepeHMs YacToTbl" Ha cTpaHuue 203

Jlokanusauma cobbiTnA ¢ Uenblo NUsmepeHnAa 4acCtoTbl

Ha cneaytollem pucyHKe nokasaHo npumeHeHue pexxkmuma "MacwTtab" oaa nokanmsaumm
CobbITUA C LEbio U3MEPEHMSA YaCTOTbI.

MoeT NOHaZ0OUTLCA M3MEHWTL HAaCTPOMKY OKHa M3MepeHus, 4Tobbl NPOBECTU
N3MepeHue B HUKHeM okHe "MacwTab". Cm. “OKHO M3MepeHuUA 1 3KpaH
"MacwTab"" Ha cTpaHuue 210.

Ecnu curHan o6pe3aH, TO nNposeaeHne Takoro UamepeHmMAa MOXXET OKa3aTbCA
HEBO3MOXHbIM.

Kanant

oc 1.0

Puc. 35 Jlokanusaumsa cobbITmA C LeNbio U3MEPEHMA YaCTOTbI
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+ AAnTensHOCTb

+ A NNTEeNbHOCTb — 3TO MHTEPBA/ BPEMEHU OT CpedHero nopora nepeaHero GpoHTa
CUTHana Ao cpeaHero nopora cneaytowero 3agHero ¢ppoHTa. Kypcopbl ocn X
0603HaYatoT n3mepaemblit MMNybC. ToUYKa cpeaHero nopora 0603HavYaeTcs Kypcopom
ocn Y.

— nnTenbHOCTb

— ANANTEeNbHOCTb — 3TO MHTEPBaAA MeXAay CpeaHMM Noporom 3aaHero GpoHTa curHana u
CpeaHnM Noporom caeytolero nepeaHero ppoHTa aToro curHana. Kypcopbl ocun X
0603HaYatoT n3mepaembli UMNybC. ToUYKa cpeaHero nopora 0603HavYaeTcs Kypcopom
ocn Y.

Pabouunin umKn

Pabounit LMK NOBTOPAIOLLENCS CEPUM UMMYNbCOB — 3TO NMPOLIEHTHOE OTHOLLEHUE
OMTENBHOCTM NMONOKMUTENILHOTO MMMY/IbCa K neprody. Kypcopbl ocu X NoKasbiBatoT
n3mepaemblit neproa Bpemeru. Touka cpeaHero nopora o603HavYaeTcs Kypcopom ocu Y.

+ Width y

Duty cycle = Period

100

Bpemsa HapacTaHun

Bpemsa HapacTaHMs CUrHaNa — 3TO MHTEPBAA MEXY NepexoaoM HUKHETO U BEePXHEro
noporos nepeaHero GpoHTa curHana. Kypcop ocn X ob603HayaeT nsmepsemblii GpoHT.
[NA nonydeHns MakCMmaibHOM TOYHOCTU M3MEpPEeHNit 3aaaliTe Hanbonee BbICOKYHO
HaCTPOKY BpemeHu/aeneHns passepTku, Npu KOTOPOI nepeaHuin GpoHT curHana
NOJIHOCTBIO OCTAeTCA Ha IKpaHe. Kypcopbl ocn Y 0603HaYatoT TOYKM BEPXHETO U
HWMXHEro Noporos.

Bpema cnaga

Bpemsa cnaga curHana — 3To MHTepPBass MeXIy Nepexoaamm BEPXHEro v HUKHEero
noporos 3agHero GpoHTa curHana. Kypcop ocu X obosHayaet namepsaemblit GpoHT. Ana
NONYYEHMA MaKCMMaNbHOM TOYHOCTM M3MEPEHMI 3aaaiTe Hanboiee BbICOKYHD
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HaCTPOMKY BpemeHu/aeneHns passepTkM, NPu KOTOPOW 3a4HWI GPOHT cUrHaNa
NOJIHOCTBIO OCTAeTCA Ha aKpaHe. Kypcopbl ocn Y 0603HaYatoT TOUYKM BEPXHETO U
HWXHEro noporos.

3aZeprKKa

B pexkmme "3ageprkka" MamepaeTcs MHTepBas BPEMEHN MeKay BblIbpaHHbIMM
bGPOHTAMM UCTOYHMKA 1 M UCTOYHMKA 2, BANNKANLIMMM K KOHTPO/IbHOM TOYKE 3amnycKa
ON18 CPeaHNX MOPOToBbIX TOYEK curHana. OTpuuaTeNbHble 3Ha4YEHUA 3aAePKKN
YKa3bIBaOT Ha TO, YTO BbIBPaHHbIM GPOHT MCTOUYHMKA 1 BO3HMK Noc/ie BbIBpaHHOTO
bpoHTa UCTOYHMKA 2.

Source 1 M

«— Delay

Source 2 w

1 HaxmuTe kKHoMKy [Meas] (U3mepeHus), utobbl 0To6pa3nTb MeHto "M3mepeHne".

2 HaxXmuTe NporpammHyto KHomKy UCTOUHUK 1 NOBEPHWTE PyUKYy BBOAA, UTOObI
BbIOPATb UCTOYHMK A/19 MepPBOro aHasI0roBoro KaHasna.

3 HaxkmuTe nporpammHyto KHonKy TUR: U NOBepHUTE pyyKy BBOAR, YTOObI BbIOPATh
napameTp 3ageprKKa.

4 HaxkmuTe nporpammHyto KHOMNKy HacTponKm, 4Tobbl BbIGPaTh MCTOUHMK A4/19 BTOPOTO
aHa/I0roBOro KaHasia M OTKJIOHEHME 418 U3MEPEHNA 3a4EPMHKKM.

MpuY HacTpOlKax 3a1ePKKM MO YMONYAHUIO MPOBOANUTCA U3MEPEHUE OT NepeaHero
dpoHTa KaHana 1 ao nepeaHero ¢ppoHTa KaHana 2.

HaxkmuTe kHOMKy "Hasan/ssepx” 4yTOObI BEPHYTLCA B MeHto "M3mepeHue".

6 [ BbINOSHEHWUA U3MEPEHMA HAXKMUTE NPOrpaMmHyto KHonky [Llo6aBuTb
U3mepeHue.

Ha npuBeaeHHOM anee pUCyHKe NoKasaHo M3MepeHne 3a[epKK1M Mexay nepeaHnm
dpoHTOM KaHana 1 n nepeaHnm GPOHTOM KaHana 2.
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206

da3za

Kanansl

0c 1

®a3a N03BONAET BbIMMCANTL CABUM a3 MeKay MCTOYHMKAMM 1 1 2, BblIPasKeHHbIN B
rpagycax. OTpuuaTenbHbl cABUT Gas yKasbiBAET Ha TO, YTO NepeaHUIt GPOHT UCTOUYHMKA
1 nosBnseTca Nosxe nepeaHero GpPoHTa UCTOUYHMKE 2.

Delay
Source 1 Perio

Phase = d x 360

——————— Period —»

Source 1 M

— «— Delay

Source 2 M

1 HakmuTe kKHonky [Meas] (U3mepeHua), utobbl 0Tobpa3nTb meHto "M3meperne".

2 HaxmuTe NporpammHyto KHonKy MCTOUHUK 1 NoBepHMTE pydKy BBOAA, YTOObI
BbIOPATb MCTOYHMK A/19 NePBOro aHasI0roBoro KaHasna.

3 HaxxmwuTe nporpammHyto KHomKy TUR: 1 MOBEPHUTE Py4YKy BBOAA, YTOObI BbIOpaThb
napameTp 3ageprKKa.
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4 HaxkmuTe nNporpammHyto KHOMNKy HacTponKK, 4Tobbl BbIGPaTL MCTOUHMK A/19 BTOPOTO
aHa/I0roBoro KaHana Ana nsmepeHus dasbl.

Mpw HacTpoMKax dasbl MO YMOAYaHWUIO NPOBOANTCA M3MepeHne dasbl mexay 1 un 2
KaHanamu.

HaxkmuTe kHoMKy "Hasan/ssepx" 4yTOObI BEPHYTLCA B MeHto "M3mepeHme".

6 [ BbINONHEHWUA U3MEPEHMA HAXMUTE NPOrpaMmHyto KHonky [Llo6aBuTb
U3mepeHue.

Ha npuBeaeHHOM fanee pUCcyHKe NokasaHo MamepeHune dbasbl mexay KaHanom 1 1
MaTemaTtuyeckon dyHKumen anddepeHUMpoBaHUs KaHana 2.

013 A BHHbI
Hapman bHbl

[Moporm namepeHnn

YCTaHOBKa NOPOroB M3MepPeHUa onpeaensieT BepTUKaAbHble YPOBHH, rae byayT
BbINOMIHATLCA M3MEPEHMSA aHAIOTOBOrO KaHana UM MaTeMaTMYeCKoro CUrHana.
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U3meHeHMe NOPOros N0 YMONYAHUIO MOXKET NPUBECTU K USMEHEHUIO
pe3ynbratoB uasmepeHua

Mo yMONYaHMIO 3HAaYEHWA HUXKHETO, CPeHEro U BEpXHEero Noporos coctasastoT 10/,

50/ n 90/ 3HauyeHUsa MexKay BEPXHUM U HUXKHUM YPOBHAMM CUTHaNa. MI3meHeHMe 3Tux

CTAHAAPTHbIX 3HAYEHUIA MOXKET NPUBECTU K USMEHEHUIO PE3YNBTAaTOB U3MEPEHUI ANs

napametpos "CpeaHee 3HayeHue", "3agep:kka", "Pabounin umkn", "Bpema cnaga"”,

"YacToTa", "OTKNOHEHME OT yCTaHOBNEHHOrO 3HaveHua", "MepuoguyHocTs", "dasza",
nn

"OTpuuaTenbHbit Bbibpoc", "Bpems HapacTaHma", "+anmtenbHocTs" 1
"-nnntenbHocTh".

1 B meHto "3mepeHne" HaskmmnTe NporpaMmmHyto KHOMKY HacTponKmM, 3aTem HaxkmuTe
nporpaMmmHyto KHonky Moporu, 4To6bl 334aTb NOPOTU ANA U3MEPEHWUA aHANOTOBbIX
KaHanoB.

MOXHO TaKKe OTKPbITb MeHto "Mopor nsmepeHns", Haxas [Analyze] (AHanus) >
®yHKUMK, a 3aTem BbiOpas Moporn usmepeHus.

2 [lporpammHas KHomnka UCTOYHUK no3BoaAeT Bbl6paTb QHaA/I0roBbIM KaHaN nUan
MaTeMaTUYECKMIA CUTHAN KaK MCTOYHWK, ANA KOTOpOro HeO6XO,CI,l/IMO N3MEHUTb
noporn nsmepeHuna.

KaXk4oMy aHa/IoroBOMY KaHany M MaTeMaTUYeCKOMY CUTHANY MOXHO MPUCBOUTb
YHWKa/IbHblE€ 3Ha4Y€HNA NMOPOros.

3 TllporpammHan KHomKa Tun no3BosAeT 3a4aTb NOPOTK U3MepeHna B/ (NpoLEeHT oT
3HAYEHUI BEPXHETO M HUKHEro YPOBHA) UK B BUAEe ABCONOTHBIN (abcontoTHoe
3Ha4eHue).

Moporn B NpoLeHTax MoryT coCTaBnATb 0T 5/ 1o 95/ .

EoMHMUBI U3MepeHna ana abCoNMOTHbIX 3HAYEH W NMOPOroB Kaxa4o0ro KaHana
3a/ak0TCA B MEHIO I'I|I)O6HI/IKa KaHana.

Koraa ana napametpa MCTOUHUK ycTaHOBAEHO 3HaYeHne Mart.¢pyHKuua: f(t), ana
nopora TR MOXHO 334aTb TO/IbKO 3HauYeHne MpPoueHT.
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coBeT PekomeHpauumn oTHOCUTENBHO a6CcoNOTHBIX 3HaYeHUI noporos

AbcontoTHble 3HaYeHUA NOPOroB 3aBUCAT OT MacCLITabMpoBaHUA KaHana, koadpduumeHTa
3aTyxaHuA NpPobHUKa 1 eanHUL, n3mepeHus. Becerga 3afasaliTe 3TM 3HaYeHUA nepeg,
YCTaHOBKOM abCOMOTHbBIX 3HaYEeHWIA MOPOroB.

MUHMMaNbHOE M MaKCMManbHOEe 3HaYeHUA MOPOroB OFrpaHNYeHbl SKPAHHbIMU 3HAYEHUAMM.
Ecnu Kakoe-11b0 13 abcotoTHbBIX 3HAYEHMIT NOPOra BbiLLE UAN HUXKE MUHUMANBHOFO UK
MaKCMMasIbHOTO 3HAaYeHUA CUTHANA, U3MePEeHMEe MOKET BbITb HENPaBUIbHBIM.

YT106bl 334aTb HUXKHEE 3HAYEHME MOPOra U3MEPEHUA, HAXKMUTE NMPOrPaMMHYHO
KHOMKY HUXXHUIA 1 NOBEPHUTE PyYKy BBOAA.

Ecan HMKHee 3HauyeHne ByaeT yBeNMYeHo Taknum 0bpasom, YTo NPEBbLICUT cpeaHee
3Ha4yeHue, To cpeaHee 3HaYeHMe By aeT aBTOMaTUYECKM YBEIMYEHO TaKMM 06pasom,
YTOHbI OHO ObI/IO HO/bLIE HUKHETO 3HAYEHMA. [10 YMONYAHWIO HUKHUIA MOPOT UMeeT
3HaveHune 10/ mam 800 mB.

Ecam nopor Tun nmeeT 3HayeHne B/ , HUKHEMY NOPOTy MOXKHO NPUCBOUTL 3HAYeHNe
oT5/ no93/.

YT06bl 33/1aTb CpeHee 3HaYeHMe NOPora 3IMepPeHUs, HaXKMUTE NPOrPaMMHYIO
KHoMKy CpeaHUIA 1 NOBEPHUTE PYYKY BBOAA.

CpeaHee 3Ha4YeHMe 3aBUCUT OT 3HAYEHWI, 334aHHbIX A1A HUKHETO M BEPXHETO
noporos. [1o ymonyaHuto cpeaHnin nopor nmeet 3HavyeHne 50/ nam 1,20 B.

Ecnav nopor Tun nmeeT 3HaveHue B/ , cpeHeMy NOpOory MOXKHO NPUCBOUTb
3HayeHne ot 6/ no 94/ .

YTo6bl 334aTb BbICOKOE 3HAYEHME NOPOora U3MepPEeHUs, HaXxMMUTe NPOrPaMMHYIO
KHOMKY BepXHWUi4 1 NoBEpHMUTE PyUKy BBOAA.

Ecnn BepxHee 3HaveHMe ByaeT yMeHbLIEHO TaKMM 06Pa3oM, YTO CTAHET MeHblLLe
CpeAHero 3Ha4YeHus, To cpeaHee 3Ha4YeHne ByAeT aBTOMATUYECKM YMEHbBLLEHO TaKMM
06pa3om, 4Tobbl OHO ObIIO MEHbLLE BEPXHErO 3HaYeHUsA. 110 yMOYaHMIO BEPXHUIA
nopor nmeet 3HadeHune 90/ nam 1,50 B.

Ecav nopor Tun nmeeT 3HavyeHMe B/ , BEPXHEMY NOPOrY MOMKHO NPUCBOUTH
3HavyeHne ot 7/ po 95/ .
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OKHO n3mepeHunsa 1 akpaH "MacwTtab"

Mpu oTobpaXkeHUn BpeMeHHOIM pa3BepTKM C M3MEHEHHbIM MacLiTabom MOXHO 3a4aTb
BbIMNO/HEHWE U3MepeHUIt 1nbo B okHe "MaBHoe", ninbo B okHe "MacwTab".

1 HaxkmuTe KHoMKy [Meas] (U3mepeHus).
2 B meHto "MamepeHmne" HaxmuTe nporpammHyto KHomnky Hactpoiiku.

3 B meHto "HacTpoiku namepeHuna' HaxkMmmTe NporpammHyto KHonky OKHO usmep, a
3aTeM C MOMOLLBIO PYYKM BBOAA BbiDepuUTe OAMH U3 CneayioLmx napameTpos:

ABTOBbIGOP — M3MeEpPEHME BbINMOAHAETCA B HUXKHEM OKHe "MacwTab". Ecan
M3MepeHMe HEBO3MOMKHO BbIMOIHUTL, TO UCMOb3YEeTCA BepxHee OKHO "haBHoe".

naBHOe — [1/19 M3MEepeHMsA UCNOb3yeTca BepxHee OKHO "hasHoe".

MacwTtab — 119 M3MepeHUa UCNOob3yeTcA HUXKHee oKHO "MacwTab".
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15 TecTnpoBaHMe NO MacKe

Co3paHune macku "3onotoro" curHana (Astomacka) / 211
MapameTpbl HaCTPOMKM TecTa no macke / 214
CraTucTUKa no macke / 217

M3meHeHUne palina macku BpydHyto / 218

CospgaHue daiina macku / 222

TecTMpoBaHMe NO MacKe NO3BO/AET NPOBEPUTL COOTBETCTBME CUTHANA ONpeaeseHHOMY
Habopy napameTpos. Macka onpeaenseT obnacTb AuMcnaes ocumanorpada, B KOTOpPoK
[OO/KEH OCTaBaTbCA CUTHaA, 4TObbl COOTBETCTBOBATL BbIOPaHHbLIM NapameTpam.
CooTBETCTBME MaCcKe NPOBEPSAETCA MO TOYKAaM Ha BCeM amcniiee. TecT No macke
BbINOJHAETCA Ha 0TOBPaXKaeMblx aHaNOrOBbIX KaHanax U He BbINOAHAETCA Ha KaHanax,
KoTopble He oTobpakatoTcs.

[na npoBeAeHNs TeCTa N0 MacKe 3aKaxuTe moayab LMT npu npruobpeteHnn
ocupunnorpada Uam aBTOHOMHBbIM moayab DSOX2MASK — nocne ero npuobpeTteHus.

Co3naHue macku "3onotoro"” curHana (ABTomacka)

30/10TOM CUrHAN COOTBETCTBYET BCEM BbIOPaHHbBIM NapameTpam, 1 UMEHHO C H1UM ByayT
CPaBHMBATbLCA BCE pYrue CUrHasbl.

1 Hactpoiite ocumnnorpad Ha otobparkeHne 30/10TOr0 CUrHana.

2 Haxmute kHonky [Analyze] (AHanus).

3 HakmuTe KHOMKy PYHKUMUM 1 BbibepKTe 3n1emeHT TecT Nno macke.
q

YT06bI HaYaTb TECT MO MACKe, CHOBA HaXKMUTE KHOMKY PYHKLUMN.

KEYSIGHT

TECHNOLOGIES
214



15 TecrtuposaHue no macke

5 Haxmute KHOonKy ABTOMacKa.

6 HaxkmuTe KHoMKy UCTOUHMK B MeHIo "ABToMacKa" 1 ybeamTech, YTo BbIOpPaH HysKHbIK
aHasIoroBbIN KaHan.

Kanant
10.0:1
10.0:1

EniHuM Lpl
JenennA
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7 OTperyanpymnTe ropmMsoHTanbHbli (1Y) 1 BepTUKanbHbIN (+ X) 4ONYCK MacKu.
EAMHMLAMM PETYIMPOBKM CAYXKaT AeNEHUA KOOPAMHATHOM CETKM MM abCoNOTHbIE
eMHNLLbI (BOMIbTbI MU CEKYHAbI), KOTOPbLIE MOXHO BbIBPATL C MOMOLLbIO
NporpaMmHOM KHoMKKM EanHULBI.

8 Haxmute nporpammHyto KHonky Co3gartb Macka.
Macka co3gaHa 1 NpoBepKa HaunmHaeTcA.

MpK Kaxk4oM HaxXaTum NporpammHoit KHonkun Co3gatb MacKa cTapas macka
yAaNAeTCA U Co34aeTcA HoBas.

EniHuM Lpl
JenennA

9 Y1obbl yAANNTb MACKY M OTK/IHOUMUTb TECTUPOBAHME MO MACKE, HAXKMIUTE KHOMKY

Hasan/BBepx [O/1A BO3BpaTa B MeHto "TecT no macke", 1 3aTem HaxmuTe
NPOrpamMmmHyto KHoMky Yaanutb Macka.

Ecnv BO Bpems TecTa Mo Macke peXKMm NOCTOAHHOrO Noc/iecBeYeHus (cm. pasaen
“YcTaHOBKa M OTMeHa nocnecBevyeHuns" Ha cTpaHuue 121) BKAKYEH, TO OH He
OTKNtoYaeTcA. Ecnm npm akTMBaLUMM TeCcTa N0 Macke NOCTOAHHOEe Noc/ecBeyeHme
BbIK/IIOYEHO, TO OHO BK/IHOYAETCA NPW BKAKOYEHUM TECTA MO MaCKe U BbIK/HO4aeTcA Npu
BbIK/IOYEHWW NOCAeAHErO.
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YcTpaHeHue
Henonagok
HACTPOMKM
MacKu

Ecnm npu HaxkaTum KHonku Co3aatb MacKa oTobpakaeTca MacKa, 3aKpblBatoLlan BeCh
9KpaH, TO NpoBepbTe HACTPOMKM £ Y 1 + X B MmeHto "ABTomacka". Ecam ana Hmx
yCTaHOBAEHO 3HaYyeHKne "0", Macka 6yaeT BNAOTHY NoaxoanTb K GOpmMe CUrHana.

Ecnv npu Haxkatuum kHonkm Co3gatbh MacKa co3faeTca Bneyat/eHne, YHTO Macka He
CO3/aHa, NPoBepbTe HACTPOMKM + Y 1 £+ X. BO3MOKHO, /19 HUX YCTAaHOB/IEHbI HACTO/IbKO
BbICOKME 3HA4YeHMA, YTO MACKy He BUAHO.

MapameTpbl HACTPOMKM TeCTa Mo Macke

214

HaxmuTe nporpammHyto KHonKy HacTpoiika B meHto "TecT no macke", 4tobbl nepenTn K
meHto "HacTpoiika macku".
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3anyck ao C NOMOLLLbIO MPOrpamMMHOM KHOMKKM "3anyck Ao" MOXHO yKasaTb ycioBue

npeKkpaLleHna TeCTMpoBaHuA.

e Bcerga — ocuunnorpad paboTtaeT HenpepbiBHO. Tem He MeHee, B
C/ly4ae BO3HUKHOBEHMA OLLUMOKM BbINOAHAETCA AeNCTBME, 334aHHOE C
NOMOLLbIO MPOrPaMMHOM KHONKK Mpu ownbke.

¢ MuWHMManbHOe YNCNO TECTOB — BblbepuTe 3TOT NapameTp U HaxRmuTe
NPOrpaMmHyto KHOMKY Yncno Tectos, 4Tobbl BbIGPATh YNCN0 3aNyCKOB
ocumnnorpada, oTobpasuTb CUrHabl U CPABHUTb UX C MACKOW.
Ocumnnorpad oCTaHOBUTCA NOC/E BbIMONHEHWUA YKa3aHHOTO YMCNa
TecToB. YKazaHHOe MUHMMaA/IbHOE YNC/I0 TECTOB MOXKET BObITb
npesblWweHo. B cyyae BOSHMKHOBEHMA OLIMOKK BbINOAHAETCA
AelncTBue, 3ajaHHOe C MOMOLLLbIO NMPOrpaMmHol KHomnKu Mpwu owmnbKe.
Yuncno GpaKkTUUYECKM BbINONHEHHbIX TECTOB OTOBpaNKkaeTca Hasg,
nporpammMmHbIMMN KHOMNKamMu.

¢ MuHMManbHoe Bpems — Bblbepute 3TOT NapameTp U HaxKmuTe
nporpaMmmHyto KHoMKy Bpemsa Tecra, 4tobbl yKasaTb AAUTENbHOCTb
paboTbl ocumnnorpada. Mo NpoLwecTBUN YKasaHHOTO BPpEMEHMU
ocumnnorpad ocTaHOBUTCA. YKazaHHOe BpeMA MOXKeT ObITb
npesbilWeHO. B ciyyae BOSHUKHOBEHWUS OLWNOKM BbIMOIHAETCA
nelncTeue, 3alaHHOE C NOMOLLBH NPOrPamMMHON KHoMKK Mpu owmnbKe.
daKTnyeckoe Bpems TecTa oTobparkaeTca Hag, NPorpamMmmMHbIMM
KHOMKamu.

¢ MuWHMManbHas curma — BblbepuTe 3TOT NapameTp U HaxKmuTe
NPOrpaMmHYto KHOMKY "Curma", 4tTobbl yKazaTb MMHUMaIbHOE
cpeaHeKkBagpaTUYHOE OTKIOHEeHMe. TecT Mo MacKe BbINOAHAETCA 40 Tex
nop, Noka He byaeT NPOTeCTUPOBAHO AOCTAaTOYHO CUrHAIOB AN
OOCTUXEHNA MUHUMANbHOTO CPeAHEKBAAPATUYHOINO OTKNOHEHUA
TecTa. (B cnyyae BO3HUKHOBEHWA OWMOKM ocumnanorpad BbINOAHUT
OelnicTeue, 3a4aHHOE C NOMOLLbIO MPOrpaMmmMHOM KHoMNKK Mpu ownbKe.)
O6paTtnTe BHUMAHMWE, YTO 3TO CpeHEeKBAAPATUYHOE OTK/IOHEHWE TecTa
(MmaKkcmanbHO AoNYCTUMOE CpeaHEeKBaAPaTUYHOE OTKIOHEHNE
npouecca 6e3 aedeKToB A/1A ONpeseNeHHOro Yyncna
NPOTECTUPOBAHHbIX CUTHANOB), B OT/IMYME OT CPeAHEeKBAAPATUYHOIO
OTKNOHEHUA npoLiecca (KoTopoe CBA3aHO ¢ Yncaom cboes B TecTe).
3HayeHMe cpeaHEKBAAPATUYHOIO OTKIOHEHMA MOXKET NpeBbILWaTb
BblOpaHHOE 3HaYeHue, ecv BbIbpaHo manoe 3HaveHue. OTobparkaeTca
daKTUyecKoe cpeaHeKBaAPATUYHOE OTKIOHEHME.
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Mpu owmnbke MapameTp Npu ownbKe No3BONAET yKa3aTb AENCTBMSA, KOTOPbIE
BbIMNONHAOTCA, eciv dopma BXOAHOIO CUrHANA He COOTBETCTBYET MacKe.
3TOT NapameTp 3ameLLaeT napameTp 3anycK go.

e OctaHOB — ocuuaiorpad OCTaHOBUTCA NPU OBHAPYKEHUW NEPBOM Xe
OLWNBKM (MepBOro cMrHana, KOTOPbIN HE COOTBETCTBYET Macke). ITOT
napameTp 3ameLLaet napameTpbl MUHMMaIbHOE YUC/IO TECTOB U
MuHuMmanbHoe Bpems.

e Save — npw 06HapyeHUU owmnbKM ocumanorpad coxpaHaeT
n3obpaxeHune skpaHa. B meHto "CoxpaHeHue" (HaxkmuTe [Save/Recall]
(CoxpaHeHune/Bbi3oB) > CoxpaHuTb) BbibepuTe dopmaT M30bpaxKeHns
(*.bmp nnu *.png), nanky (Ha USB-Hakonutene) n umsa dalina (kotopoe
MOKET CONPOBOXKAATLCA aBTOMATUYECKUM NpupatLeHvem). Eciu
OLUMBKM BO3HUKAIOT CIMLIKOM YacTo U ocumnnorpad TpatuTt Bce Bpemsa
Ha coxpaHeHue n3obparkeHni, HaxkmuTe KHonky [Stop] (Cton) ans
0CTaHOBA cbopa AaHHbIX.

e Meyatb — Npu obHapyXeHUM oWnbKKM ocumanorpad pacneyarbiBaeTt
1306pakeHne sKkpaHa. ITOT NapaMeTp aKTUBEH, TObKO eC/iU
NOAKOYEH NPUHTEpP (cM. pasgen “Meyats skpaHa ocumnnorpada” Ha
cTpaHuue 253.)

* U3mepeHne — BbINOHAETCA U3MepeHue (M BbIBOAMUTCA CTAaTUCTUKA,
ecnun ocumnnorpad nogaepmMBaeT 3Ty GYHKLMIO) TONbKO TEX CUTHANOB,
B KOTOPbIX MPUCYTCTBYET HapyLweHne Macku. Popmbl CUrHaNOoB,
KOTOpbIE MPOLLAN NPOBEPKY, HE YUUTHIBAIOTCA B USMEPEHUAX. ITOT
PEeXMM HELLOCTYNEH, EC/IU B KAaYecTBe pexknuma cbopa JaHHbIX BbIBpaHO
"YcpenHeHue".

O6paTtnTe BHUMAHME, YTO MOXKHO BblbpaTb napameTp Print unu Save, Ho

He o6a napameTpa 04HOBPEMEHHO. Bce ocTanbHble AeNCTBUA MOMKHO

BblOpaTbh 0gHOBPEMeHHO. K npumepy, MOXKHO BblbpaTb OCTaHOB 1

N3mepeHue, 4Tobbl ocuunnorpad BoINOAHUA USMEPEHWE U OCTAHOBUIICA

npv Nnepsow olnbKe.

Mpu cboe TecTa N0 MacKke MOXKHO TaKKe BbIBECTU CUTHA/ Ha Pa3bem

TRIG OUT BNC, HaxoaAwmiica Ha 3agHen naHenn. Cm. “Hactpolika

UCTOYHMKa A/1a pasbema TRIG OUT Ha 3agHelt naHenu" Ha cTpaHuue 269.

Bnok. Mpw BKAOYEHUN NapameTpa "BJIOKMPOBKa UCTOYHMKA" C MOMOLLLBIO
MCTOYHUKA NPOrpaMmMHOI KHOMKY BNIOK. UCTOYHUKA MacKa NepepucoBbIBaeTcs B
COOTBETCTBUM C UCTOYHUKOM MPU KaXKAO0M nepemeLteHnumn Gopmbl CUrHana.
K npumepy, Npy USMEHEeHUU CTPOYHOI Pa3BEPTKMU UAKN YCUEeHUA
OTK/IOHEHWA MacKa NepepucoBbIBAETCA C YYETOM HOBbIX HacTpPOeK.

Mpw BbIKNOYEHMM NapameTpa "BAOKMPOBKa UCTOUYHMKA" MacKa He
nepepucoBbIBAETCA NPU M3MEHEHMMU HACTPOEK Pa3BEPTKU UK
OTK/IOHEHMA.
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WUcTouHuK Mpyn U3MEHEHUM KaHaNa UCTOYHMKA MacKa He cTupaeTcA. OHa NOBTOPHO
MacLTabupyeTca NO HACTPOMKAM YCUNEHWUA OTKIOHEHWA U CMELLEHUA
KaHafa, KOTOPOMY OHa HasHaveHa. YTobbl co34aTb HOBYHO MAcKy AnA
BbI6PAHHOrO KaHaNa UCTOYHWUKA, BEPHUTECH B MEPAPXUIO MEHIO, HaXMUTe
KHOMKK ABTomacKa n Co3agartb Macka.

PyHKUMA NporpammHON KHonku "UctouHunK" B meHto "HacTpoika macku"
aHanornyHa GpyHKLMU 3TOM KHOMKM B MeHto "ABTomacka".

Mposeputb Bce | Mpu BK/IKOYEHMM 3TOTO NapameTpa TecT N0 MacKe NPOBOAMUTCA ANA BCeX
0TO6PaKaeMbIX aHANOrOBbIX KaHaNoB. EC/IM OH OTK/IOYEH, TO TecT No
MacKe NPOBOANTCA TONBKO A1 BbIBPaHHOIO KaHaNa-UCTOYHMKa.

CTaTnuCcTMKa MO macke

HaxkmuTe nporpaMmHyto KHOMKy CTaTUCTUKA B MeHt0 "TecT no macke", YTobbl NnepenTn K
MeHto "CTaTMCTMKa No macke".
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MNokasarb cTaT Mpu BKAtoYeHWM napameTpa MoKasaTk craT 0To6pasaTca creayrowme

cBeAeHUs:

® TeKylLas Macka, Ha3BaHMe MacKu, HOMep KaHana, AaTta 1 Bpems;

® yucao Tectos (obLLiee YNCNO BbINONHEHHbIX TECTOB MO MacKe);

® CoCTOsiHMe (nMpolen, He NpoLLen, He NPOTECTMPOBAH);

e obLee Bpems TECTOB (B Yacax, MMHYTaX, CEKYHAAX U AeCATbIX AONAX
CeKyHAbl).

[ns KaXkAoro aHaIoroBOro KaHana otobpaskaloTca cneayrolmne cBeAeHUA:

® yucno cboes (LMKAbI C6OpPa, B KOTOPbIX pa3max CUrHania Bbilles 3a
npegensl Macku);

® nepuoaunyHoCTb cboes (NpoueHT cboes);

® curma (CooTHOLEHWE CpeaHEeKBaAPATUYHOTO OTKIOHEHUA NpoLecca U
MaKCMMabHO AOMYCTUMOrO OTKNIOHEHWA UCXOAA U3 YMcna
NPOTECTUPOBAHHbIX CUTHANOB).

C6poc ObpaTnTe BHUMAHME, YTO B CAEAYOWMX CUTYaLMAX CTAaTUCTUKA TaKKe
CTaTUCTUKM obHynAeTcA:

e dyHKUMA "TecT No macKke" BK/IOYEHA NOC/IE BbIK/OYEHUS;

® Ha)KaTa NnporpaMmHan KHomnka "Cbpoc macku'";

® Co3faHa aBTOMacKa.

Kpome Toro, cHeTYNK BpemeHM OBHYNAETCA NPU KaXKA0M 3anycKe
ocumnnorpada nocne oCTaHOBKM cbopa AaHHbIX.

Mpo3pauHbIi BkntoumTe pexxknm "Mpo3payHblit” ana 3anmcu 3Ha4eHUn U3MePEHNA U
CTAaTUCTUKM Ha 3KpaHe 6e3 dpoHa. OTKNUUTE JAHHbIN PEXUM ANA
0TOOPANKEHUA ITUX AAHHbIX HA cepom PpoHe. 3HaYeHne napameTpa

AL

I'|_|p03|2)4':l‘-iHbll/I BANAET Ha 0T06pa)KeHv1e CTAaTUCTUKKN TeCTa NO MackKe,
U3MepEHNA n CBe,CI,eHVIi;I OT ONOPHOM CUTHaNe.

C6poc 3KkpaHa YaaneHue nonyyYeHHbIX AaHHbIX C AMcnaes ocumanorpada.

ameHeHMe daiina Macku Bpy4Hyto

®aiin MacKkm, CO34aHHbIN C MOMOLLbIO GYyHKLMK "ABTOMAcKa", MOXHO U3MEHSATb
BPYYHY!O.

1 BbinosHuTe warn 1-7, onucaHHble B pasgesne “CosgaHue mackum "3onotoro” curHana
(ABTOMacka)" Ha cTpaHuue 211. Co3aasB Macky, He yaananTte ee.

2 MoakntoumTe K ocumnnorpady USB-HakonuTens.
HaxmuTe kHonky [Save/Recall] (CoxpaHeHue/Bbi3os).

4 Haxkmute NporpammHyto KHonKy COXpaHUTb.
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Ha)munTe nporpammHyto KHOMKy Popmat 1 BbibepuTe snemeHT Macka.

HaxkmuTe BTOPYHO NPOrpamMmMHyto KHOTKY M BbibepuTe nanky 414 CoOXpaHeHua Ha
USB-Hakonutene.

Ha)kmute nporpammHyto KHonky Haxxmurte ana coxpaHeHusa. [1pn 3Tom co3gaeTca
TekcToBbIn dann ASCIl c onmMcaHem JaHHOM MacKu.

OTtkntounte USB-Hakonutens 1 noakntoumTe ero K MK.

OTKpoiTe dain .msk, cozgaHHbI B TEKCTOBOM peaakTope (Takom Kak Wordpad).

10 OTpenakTupyiTe 3TOT Galia, COXPaHUTE 1 3aKpoiTe ero.

®aiin macku cocTaBnaloT cneayroume pasgensl:

NaoeHTndukaTop daiina macku.
3aron0BOK MacKHU.
0O61acTN HapyLWEeHUA MacKK.

[JaHHble HaCcTpoMKKM ocumnnorpada.

NoeHtudukatop  MaeHtuduKkaTop danna gaHHOM mackm — 1o MASK_FILE 548XX.

daiina mackm

3aroNo0BOK MackM  3arosI0BOK Macku npeactasnseT coboi ctpoky cumeosioB ASCII. Mpumep: autoMask CH1
OCT 03 09:40:26 2008.

Korpa B 3aronoBKe daina Macku nmeeTca KatodeBoe cnoso "autoMask", ppoHT macku
NoAXOAMUT No onpeaeneHuto. B npoTMBHOM ciydae GpOHT MacKu onpeaenseTcs Kak
cbo.
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220

O6nactn
HapyLleHuA
MacKmu

O6nactb 1

ObnacTb 2

[na Mmacku MOXKHO onpeaenntb 4o 8 obnactei. VX MOXHO NpoHymepoBaTs oT 1 40 8. B
darine .msk oHM MoryT HaxoauTbcA B t0HOM nopaake. Hymepaumsa sTux obnactei
BbINO/IHAETCA CBEPXY BHWU3, C/IEBA HANPaBgo.

®ainn aBTOMACKM coaepKMUT ABe 0cobbix 061acT — 061acTb, "'NpmMBA3aHHYO" K BEpHeN
4yacTu aKkpaHa 1 061acTb, "NpMBA3aHHYD" K ero HUXKHen YyacTu. BepxHan obnacTb
0b03HaYaeTca MakcMMabHbIMU 3HaveHuaMmn Y ("MAX") ans nepsolt n nocneaHen
Touek. HmxHAs obnacTs 0603HavaeTcd MUHUMaNbHbIMKU 3HaYeHuamm Y ("MIN") ana
nepBol M NocaeaHen Touek.

Homep BepxHelt 0b61acTi AoKeH ObITb HAMMEHbLLIMM M3 BCEX HOMEPOB obnacTel,
nmetolmxcs B danne. Homep HUKHel 061actn AoKeH 6biTb HAMBONbLWNM.

O6nactb No 1 npeacTtaBnseT coboit BepxHioo 061acTb Macku. BeplimHbl B obnactu 1
0603HaYatoT TOUKM BAOb HEKOEW IMHMUM, KOTOPasA ABAAETCA HUKHUM Kpaem BepxHel
YacTn JaHHOM MacKM.

AHaNoOrMyHo, BEPLNHLI B 061aCTV 2 0603HAYAOT IMHMIO, GOPMUPYIOLLLYO BEPXHUIA Kpait
ee HUXKHEN YyacTu.

BepLwmHbl B harine mackim HopmannsosaHsl. CyllecTByeT YeTbipe napameTpa,
onpeaenstowmx cnocob HopmaamsaLmm sHaueHm M.
e X1

o AX
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e Yl
e Y2

3TM YeTbipe NapameTpa onpeaenatoTca B pasaese HacTpoek ocumanorpada AaHHOro
dalina macku.

3HaueHua Y (KaK NpaBuio, HanpsKeHue) HOPMaM30BaHbl B Gpaiine cornacHo
cnenyowemy ypaBHeHMIo:

Yoorm = (Y = Y1)/AY,
roe AY =Y2-Y1.

Ons npeobpasoBaHMA 3Ha4YeHUI Y, HOPMAIM30BaHHbIX B haisie Macku, B 3HaYeHUs
HanpAXeHWa UCNo/b3yeTca Caeaytollee ypaBHeHMe:

Y= (Yoorm ¥ AY) + Y1,
roe AY =Y2-Y1.

3HayeHuA X (Kak NpaBMo, BPEMA) HOPMaM30BaHbI B daiisie CornacHo caeaytoLemy
ypaBHEHMo:

Xnorm = (X = X1)/AX.

[na npeobpasoBaHMa HOPMaAM30BaAHHbIX 3HaYEHWI X B 3HAYEHNA BpeMeHU
MCMOo/b3yeTcA caeytollee ypaBHeHMe:

X = (Xnorm * AX) + X1.

OaHHble  Kntouesble cnosa "setup” 1 "end_setup" (cToslime B CTPOKe oTAebHO) 0603HavatoT
HACTPOMKM  Hayasio M KOHel, pa3aena HacTpolKku ocumanorpada gaHHOro daina macku. JaHHble
ocumnnorpada  HACTpPOMKM ocumanorpada coaepKaT KOMaHabl Ha A3bIKe ANCTAHLMOHHOMO
NnpPoOrpamMmMmnpoBaHmMsa, BbINMOHAEMbIe ocLUmMaorpadom Npu 3arpyske daiia macku.

B 3TOT paszen MOXKHO BBECTU NtOBYI0 AOMNYCTUMYO KOMaHAY AUCTaHLUMOHHOTO
NPOrpammmMpoBaHMs.

MacltabrpoBaHMe MacKK KOHTPOAMPYET NPOLLECC MHTEPNPeTaLMM HOPMANM30BaHHbIX
BeKTOPOB. [locneAHMi, B CBOLO ovepespb, ynpasaaeT NpoLeccom oTobpaxKeHnsa Macku Ha
3KpaHe. [lanee npuBeaeHbl KOMaHAbl ANCTAHUMOHHOIO NPOrPamMmMMPOBaHMS,
KOHTPOAMpPYIOLLME MacTabUpPOBaHWE MaCKu:

:MTES:SCAL:BIND 0
:MTES:SCAL:X1 -400.000E-06
:MTES: SCAL:XDEL +800.000E-06
:MTES:SCAL:Y1 +359.000E-03
:MTES:SCAL:Y2 +2.35900E+00

Ocumnnorpadsl Keysight InfiniiVision 2000 cepun X PykoBoACTBO No/sib30BaTe /4 221



15 TecrtuposaHue no macke

Co3paHue daitna mackm

Lna cnenytowen Mackmn 3a4eCcTBOBaHbl BCce BoceMb ob61acTelt macku. Hanbonee
CIOXKHOW MPU CO3AaHNM MACKM ABNSETCA HOPMAAM3aLMA 3aBUCUMOCTY 3HAYEHMI X 1 Y
OT 3HaYEeHU BPEMEHM M HaMpPAXKEHUA. Ha AaHHOM NpMMepe NOoKasaH NpocTol cnocob
npeobpa3oBaHUA 3HAYEHMI HANPAXKEHUA U BPEMEHWN B HOPMAIM30BaHHbIE 3HAYEHMA X
nY Gana macku.

Mpeasn NN TaqHB R MHEEET

MpeacTaB/ieHHanA Bblle Macka BOCNPOM3BELEHA B C/IeAYIOLLEM d)al?me MacCKu:
MASK FILE 548XX

"All Regions"

/* Region Number */ 1
/* Number of vertices */ 4
-12.50, MAX
-10.00, 1.750
10.00, 1.750
12.50, MAX

/* Region Number */ 2
/* Number of vertices */ 5
-10.00, 1.000

-12.50, 0.500
-15.00, 0.500
-15.00, 1.500
-12.50, 1.500
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/* Region Number */ 3
/* Number of vertices
-05.00, 1.000

-02.50, 500
02.50, 0.500
05.00, 1.000
02.50, 1.500

-02.50, 1.500

/* Region Number */ 4
/* Number of vertices
10.00, 1.000

12.50, 0.500
15.00, 0.500
15.00, 1.500
12.50, 1.500

/* Region Number */ 5
/* Number of vertices
-10.00, -1.000
-12.50, -0.500
-15.00, -0.500
-15.00, -1.500
-12.50, -1.500

/* Region Number */ 6
/* Number of vertices
-05.00, -1.000
-02.50, -0.500
02.50, -0.500
05.00, -1.000
02.50, -1.500
-02.50, -1.500

/* Region Number */ 7

/* Number of vertices
10.00, -1.000
12.50, -0.500
15.00, -0.500
15.00, -1.500
12.50, -1.500

/* Region Number */ 8
/* Number of vertices
-12.50, MIN
-10.00, -1.750

10.00, -1.750

*/

*/

*/

*/

*/

12.50, MIN
setup
:MTES:ENAB 1
:CHAN1:RANG +4.00E+00;OFFS +0
:CHAN1:LAB "1";UNIT VOLT; PROB
:CHAN2 :RANG +16.0E+00;OFFS +1.
0
:CHAN2:LAB "2";UNIT VOLT; PROB
CHAN3 :RANG +40.0E+00;OFFS +0.
CHAN3:LAB "3";UNIT VOLT;PROB
CHAN4 : RANG +40.0E+00;OFFS +0
CHAN4 : LAB "4";UNIT VOLT;PROB

TecTuposaHue no macke 15

.0E+00;COUP DC;IMP ONEM;DISP 1;BWL 0;INV 0O

+1.0E+00; PROB:SKEW +0.0E+00;STYP SING
62400E+00;COUP DC;IMP FIFT;DISP 0;BWL 0;INV

+1.0E+00; PROB:SKEW +0.0E+00;STYP SING
0OE+00;COUP DC;IMP ONEM;DISP 0;BWL 0;INV 0O
+1.0E+00;PROB:SKEW +0.0E+00;STYP SING

.0E+00;COUP DC;IMP ONEM;DISP 0;BWL 0;INV 0

+1.0E+00; PROB: SKEW +0.0E+00;STYP SING

:EXT:BWL 0; IMP ONEM;RANG +5E+00;UNIT VOLT;PROB +1.0E+00;PROB:STYP SING
:TIM:MODE MAIN;REF CENT;MAIN:RANG +50.00E-09;POS +0.0E+00
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15 TecrtuposaHue no macke
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:TRIG:MODE EDGE; SWE AUTO;NREJ O0;HFR O0;HOLD +60E-09

:TRIG:EDGE:SOUR CHAN1;LEV -75.00E-03;SLOP POS;REJ OFF;COUP DC

:ACQ:MODE RTIM; TYPE NORM;COMP 100;COUNT 8;SEGM:COUN 2

:DISP:LAB 0;CONN 1;PERS MIN;SOUR PMEM1

:HARD:APR "";AREA SCR;FACT O;FFE 0;INKS 1;PAL NONE;LAY PORT

:SAVE:FIL "mask 0"

:SAVE: IMAG:AREA GRAT;FACT 0;FORM NONE;INKS 0;PAL COL

:SAVE : WAV : FORM NONE

:MTES : SOUR CHAN1;ENAB 1;LOCK 1

:MTES :AMAS : SOUR CHAN1;UNIT DIV;XDEL +3.00000000E-001;YDEL +2.00000000E-00

:MTES:SCAL:BIND 0;X1 +0.0E+00;XDEL +1.0000E-09;Y1 +0.0E+00;Y¥2 +1.00000E+0
:MTES :RMOD FOR;RMOD:TIME +1E+00;WAV 1000;SIGM +6.0E+00

:MTES:RMOD:FACT:STOP 0;PRIN 0;SAVE 0
end_setup

Kak npoBoANTCA TECTUPOBAHME MO Mmacke?

[na 3anycka TecTMpoBaHMa No macke ocumnnorpadsl InfiniiVision cozaatot 6a3y aaHHbIX
pa3mepom 200 x 640 ana obnactn NpocmoTpa curHana. Kaxaoe nosoxeHne B maccmee
0603HavaeTcA Kak 061acTb HapyLeHna uam ycnexa. Kaxabiii pas, Koraa TouKa AaHHbIX
CUrHana nonazaet B 061acCTb HapyLeHWA, perncTpupyetca owmnbka. Mpu Beibope
napameTpa MpoBepuTb Bce No Hase JaHHbIX MacKM NPOBepAeTCA Kaxaan BbIbopKa
KaX/0ro aHaNoroBoro KaHana. aa Kaxka0ro KaHasa MOXHO 3apernctpuposats bonee
2 munnmnapaos cboes. KonnmuecTso NpoOTeCTMPOBAHHbIX BbIOOPOK TaKKe
peructpmpyetca u otobparkaetca Kak "Yucno Tectos".

PaspelueHne paiina mackm MOXKeT BbiTb 6oblwnm, Yem 200 X 640 6a3bl gaHHbIX. Ana
oTobpakeHusa AaHHbIX daina Mmacku Ha sKpaHe MMeeT MecTo HEKOTOPOe KBaHTOBaHMWe
3TUX AA@HHbIX C LENbI0 UX COKPaLLEHMS.
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Ocumnnorpadsl Keysight InfiniiVision 2000 cepum X
PYyKoBOACTBO NO/1b30BaTENS

16 UndppoBon BOAbTMETP

(DVHKLLI/IH aHan3a LI,M(I)pOBOI'O BONITMETPA obecneynsaeT N3IMepeHne HanpaxeHna c
TOYHOCTbIO 4,0 3 3HAKOB M YaCTOTbl C TOYHOCTLIO 40 5 3HAaKOB C MOMOLLBIO noboro
aHAN0roBOro KaHana. MamepeHua LI,I/ICI)pOBOI'O BONBTMETPA ABNAKOTCA aCUHXPOHHbIMMW
ANA CUCTEMbI c6opa AaHHbIX ocu,mnnorpad)a N BCeraa BbIMO/HAKTCA.

[na BbINONHEHMA aHaM3a C MOMOLLbIO LMGPOBOro BOSIbTMETPA 3aKaXKMUTe ero BO Bpems
npuobpeteHmnsa ocuunnorpada nam 3akarkmte DSOXDVM Kak aBTOHOMHbIN MOAY/1b
nocne npuobpeTteHuna ocumnnorpada.

SKpaH UMbPOBOro BOSIbTMETPA COCTOUT U3 CEMM YaCTel ANA CHATUA MOKa3aHUMN, CXOXKMUM
C 9KpaHOM LUMdpPOBOro BoNbTMETPA. Ha Hem oTobparkaeTca BbIOPaHHbIM PEXMM, a TaKKe
eMHULbI U3MepeHus. EAMHMLbBI M3MepeHnsa BbIBMPAOTCA C MOMOLLbIO MPOrPaMMHON
KHOMKW EAUHULbI UI3MEpeHUs B MeHto KaHana "MpobHuK".

Mocne HaxkaTua KHomku [Analyze] (AHanm3) Ha aKkpaHe UMbPOBOro BoNbLTMETPA
oTobparkaeTcs KoopAMHaTHAA CETKa, a TaKKe WKana M 3HavyeHne Yyactotomepa. LLkana
LUMpPOBOro BOSIbTMETPA ONPeAenAeTcs WKanoi No BePTUKAAN U KOHTPOIbHbIM
ypoBHeM. CUHWIA Tpeyro/ibHbIM yKa3aTe b LKasbl MOKa3biBaeT camoe nocneaHee
n3mepeHue. benas cTpoKka HaZl HUM NMOKa3blBAET IKCTPEMaA/IbHbIE 3HAYEHUS N3MEePEeHUS
33 nocnegHve 3 cekyHAabl.

KEYSIGHT

TECHNOLOGIES
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16 Uudposoit BonbtmeTp

ES

0c

Yactore: 100 06mHz

[PEHHb i ABTOAME

LindpoBoit BONbTMETP BbINOAHAET TOUHbIE M3MepeHna RMS npu yacTtoTe curHana ot
20 Iy, po 100 KlMu. Ecnm yacToTa cuMrHana BbIXOAMT 3a Npeaebl 3TOro Ananas3oHa, Ha
3KpaHe uMdpoBOro BobTMETPa NnoasaseTcs coobuieHune "<Mpeagen MN?" nuan ">Mpeanen
nn?" ona npeaynpexaeHns o NofyYeHMM HETOUYHbIX Pe3ybTaToB n3mepeHuii RMS.

VicnonbsoBaHmne LUMGPOBOro BOALTMETPA.

1
2

226

HaxkmuTe kHonKy [Analyze] (AHanms).
HasmuTe KHonMKy PYHKUMKU, 3aTem BbibepuTe LindppoBoii BonbTmeTp.

YT06b! BbINONHUTL M3MEPEHUA LMPOBOrO BONILTMETPA, CHOBA HAaXKMUTE KHOMKY
DYHKUUN.

HaxmuTe nporpammHyto KHOMKY MCTOYHMK 1 NOBEPHUTE PyYKy BBOAA 418 Bbibopa
aHa/0roBOro KaHasa, 418 KOTOPOro BbINMOAHAOTCA M3MEPEHUA C MOMOLLIO
UMbPOBOTo BONLTMETPA.

BbibpaHHbI KaHan MOXKET BbITb He BK/OUYEH (0TobpaskeHue curHana) npu
BbINOJHEHWM U3MEPEHUIA C MOMOLLLIO UMGPOBOro BOIbTMETPA.

HakMWTe NporpammHyto KHOMKY PeXXMm 1 noBepHUTE py4yKy BBOAA 419 BbiOopa
peknuma LMPPOBOro BOAbTMETPA:

MNepem. ToK., RMS - oTobpakeHne cpeHEKBAAPATUYECKOTO 3HAYEHMA
NOAYYEHHbIX AAHHbIX C YA €HHbIM KOMMNOHEHTOM NMOCTOAHHOIO TOKa.

Mocr. TOK. - OTO6pa)KeHMG 3Ha4YeHMA NOCTOAHHOIO TOKa NOJIY4YEeHHbIX AaHHbIX.
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Undposoit Bonbtmetrp 16

MNocT. ToK., RMS - oTobpakeHne cpeaHEeKBaApaTUYECKOro 3HaYeHMA NOAYYEHHbIX
OAHHbIX.

Yacrora - OTO6pa)-KEHI/Ie N3IMepeHna 4aCctotomepa.

6 Haxkmute KHoMNKy Mpo3pauHbIi 415 NepektoYeHmA MexXay Npo3padHbIM Uamu
3aTeHEeHHbIM GOHOM A1/1A 3KpaHa LMPPOBOro BOIbTMETPA.

7 Ecau BbIBpaHHbIM KaHan UCTOYHMKA HE MCNONb3YETCA NpU 3anycke ocumnnorpada,
HaXKMUTE KHOMKY ABTOAMANA30H [1/1 BK/KOYEHWA UM BbIKIOYEHMS aBTOMaTUYECKOM
HaCTPOMKM LWKabl N0 BEPTMKAAM KaHana LMPPOBOro BOAbTMETPA, NONOKEHMA NO
BEPTMKaM (3a3eMNEHMNE) M YPOBHS 3amycka (NoporoBoe HanpsxeHue) (ana
M3MepeHus Yactotomepa).

Ecnmn dyHKUMA ABTOAMANA30H BK/IOYEHA, OHA NepeonpeaenseT PerynpoBKy pyyex
LWKa bl MO BEPTUKAAN U MONOXKEHNA KaHasa.

Ecnuv oHa BbIK/ItOYEHA, MOXHO MCMO/1b30BaTb PYYKWM WKa/ibl NO BEPTUKANIN U
No0XeHWA KaHa/la B HOPMa/IbHOM pexXnme.
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16 Uwndposoit BonbTmMeTp

*% HAYYHOE
228 Ocuwmnnorpadsl Keysight InfiniiVision ZOoz@MIOBOBmBAH"E

TPYNOA KOMOAHMHA



Ocumnnorpadsl Keysight InfiniiVision 2000 cepum X
PyKoBOACTBO NO/1b30BaTENA

1/ [eHepaToOp CUTHA/IOB

Bbibop TMMNOB M HAaCTPOEK CreHepMPOBaHHbIX cUrHanos / 229

BbIBOA, CUHXPOHU3UPYIOLLMX UMMYAbCOB reHepaTopa / 232

OnpeaeneHne pacyeTHoM Harpy3Kku Ha Bbixoge / 233

Mcnonb3oBaHMe I0rMYecknx NpenyCcTaHOBOK M’MYecKme NpeayCcTaHOBKN reHepaTopa
curHanos / 233

[ob6asneHue Wyma B BbIBOA, reHepatopa curHana / 234

[obasneHne MoaynauMM K BbIXOAHOMY CUrHaNy reHepatopa / 235

BoccTaHOBNEHME HAaCTPOEK reHepaTopa CMrHaao0B Mo ymonyaHuwo / 239

B ocumnnorpad BCTpoeH reHepaTop curHanos. OH aKTUBMPYETCA C MOMOLLbIO MOAYNA
WGN umnmn obHosneHna DSOX2WAVEGEN. C nomolbto reHepaTopa CUrHaioB MOXKHO
NIerko co34,aBaThb BXOAHbIE CUTHANbI MPY NPOBEPKE LLenu C MOMOLWbI0 ocumnnorpada.

Kak 1 HacTpolikn ocumnnorpada, HaCTPOMKM reHepaTopa CUrHaN0B MOXKHO COXPaHUTb U
BOCCTaHOBUTbL. CM. MnaBa 18, “CoxpaHeHune/BoccTaHoBAEHME (HAaCTPOIMKM, SKPaHbI,
naHHble),” Ha cTp. 241.

BbI6OP TMNOB M HACTPOEK CreHepPUPOBAHHbIX CUTHAIOB

1 Y1o6bl OTKPLITL MEHI0 "TeHepaTop CUrHaN0B" 1 BKIKOYMUTL/BbIK/IOYMNTL BbIXOZ,
reHepaTopa CUrHa 0B Ha paszbeme Gen Out BNC nnueBon naHenmn, HaskmmTe KHOMKY
[Wave Gen] (feHep.curHanos).

Ecnu Bbixoa, reHepaTopa CMrHa 0B BKAtoYeH, KHomMKa [Wave Gen] (feHep.curHanos)
noaceseumnsaeTca. ECam Bbixos, reHepaTopa CUIrHaA0B BbIKItOYEH, KHoMKa [Wave Gen]
(FfeHep.cUrHanoB) He ropwT.

lell nepBOM BK/TKOYEHUN ocu,mnnorpad)a BbIXO/A reHepaTtopa CMrHaaoB Bceraa
OTK/TKOMEH.

KEYSIGHT

TECHNOLOGIES
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17 TeHepatop curHanos

BbIxoa reHepaTopa CMrHaA0B aBTOMATUYECKM OTK/OHYAEeTCA, ecv Ha pasbem Gen Out
BNC nogaeTtca ypeamepHOe HanpaxKeHue.

2 B meHto "leHepaTop cUrHanoB" HaxkmuTe NporpammHyto KHOMKy CUrHan u
NOBEPHUTE PyYKy BBOAA, YTOObI BbIOPaTL TMN CUTHANa.

CurHan

N’ C COMAHEF

Wnarmyen GHEA

MacT. Tak

3 B 3aBMCMMOCTM OT BbIOPAHHOrO TMMA CUTHa/a HAaCTPOMTE XapaKTePUCTMKM CUTHaNa C
MOMOLLLbIO UMEIOLLIMXCA MPOrPaMMHbIX KHOMOK 1 PyYKM BBOAA.
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T

CUrHana

CuHyconpan
bHbIN

FeHepaTop CUMrHanoB

XapaKTepucTtmku

[na HacTpOMKKM NapameTpoB CUMHYCOMAANbHOIO CUrHANA UCNONb3yNTe
nporpammuble KHOMKK Yactota/TouHan HacTpoiiKa
yactoTtbl/MepuoguuHoctb/TouHasa HacTpoiika nepnoaa,
Amnautypa/BbicoKuii yposeHb 1 CmelyeHne/HUsKuii yposeHb.
YacToTy MOXKHO 334aTb B AnanasoHe ot 100 mly o 20 Mlu,

17

Mpamoyronb
HblI

[Na HacTPOMKM NapameTpOB CMUrHana C NPAMOYTo/ibHOM GOPMOWA BOHbI
MCMob3yiTe NporpaMmmHble KHOMKM YactoTa/TouHasa HacTpoiiKa
yactotbl/MepuoguuHoctb/TouHasa HacTpoiika nepuoaa,
Amnautyaa/Bbicokuii yposeHb, CmelteHue/Hu3Kuii yposeHb v
Pabouunii uukn.

YacToTy MOXKHO 334aTb B AnanasoHe ot 100 mly ao 10 Mlu,

Paboumnii UMK MOXKHO 3a4aTb B gManasoHe ot 20/ go 80/ .

MunoobpasH
bIi

[na HacTpoMKKM NapameTpoB cMrHana ¢ NnuaoobpasHoit Gopmoii BOsHbI
MCMob3yiTe NporpaMmmHble KHOMKM Yactota/TouHasa HacTpoiiKa
yactotbl/MepuoguuHoctb/TouHasa HacTpoiika nepuoaa,
Amnantyaa/Bbicokuii yposeHb, CmewteHue/Hu3Kuii yposeHb v
Cummetpus.

YacToTy MOXKHO 334aTb B AnanasoHe ot 100 mly, ao 100 Klu.
CummeTpuA npeacTasaseT coboi KonmyecTso nogbemos Gopmbl

nnNoo6pasHoro curHana Ha LK. Ee MoXHO 3aaaTth B gnanasoxe ot 0/ ao

100/ .

NmnynbecHbl

n

[na HacTPoOMKKM NapameTpoB MMMNY/IbCa UCMONb3YNTE NPOrPAMMHbIE KHOMKM

Yacrora/TouHas HacTpoiika yactoTbl/MepuogunuHocTb/TouHas HacTpoiKa
nepuoga, Amnautyga/BbicoKkmii yposeHb, CmeleHne/HU3Kuii ypoBeHb 1
LnutenbHoCTb/TOUHAA HACTPOMKa AJIMTENbHOCTU.

YacToTy MOXKHO 334aTb B AnanasoHe ot 100 mly, ao 10 Mlu,

[O1TenbHOCTb MMNYAbCa MOYKHO 334aTh B AnanasoHe oT 20 He Ao nepuoga

muHyc 20 Hc.

MoCTOAHHbIN
TOK

[nA HaCTPOMKM YPOBHA NOCTOAHHOIO TOKA UCMONb3YWTe MPOrPaMMHYLO
KHOMKy CmelyeHue.

Lym

[nA HaCTPOMKM NapameTpoB CUrHaNa LyMa UCMONb3YiTe NPOrpaMmHble
KHOMKN AMnanTyaa/BbicOKuiA ypoBeHb 1 CmeleHne/HU3Knit yposeHb.

[na BCeX TMMOB CUrHANOB BbIXOAHYIO aMNAMTYay NapHOro umnyabca (npu 50 Q)
MOXHO 3a4aTb B AnanasoHe oT 10 MB 40 2,5 B (nam o1 20 MB a0 5 B npu Harpyske
Pa30OMKHYTOW Lenu).

Ocumnnorpadsl Keysight InfiniiVision 2000 cepun X PykoBOACTBO N0OAL30BaTE/ A

231



17 TeHepatop curHanos

HaaB NporpammHyto KHOMKY, C MOMOLLLbIO KOTOPOIA yCTaHaB/IMBAOTCA NapameTpsbl
CUrHaNa, MOXHO OTKPbITb MEHIO 1 BbIBPaTb TUM HACTPOMKKM. Hanpumep, MOXKHO
BBECTM KaK 3HAYEHMA aMNAUTY bl M CMELLEHUA, TaK 1 3HAYEHWS BbICOKOTrO YPOBHS U
HM3KOro ypoBHSA. MOXHO TaKXKe BBECTM 3HaYeHMA YacTOTbl UM 3HAYEHUA nepuoaa.
Ha)umaiiTe NporpammHyto KHOMKY, NoKa He ByaeT BbibpaH NoAXOAALLMA TUN
HaCTPOMKKM. YTOObI 334aTb 3HAYEHME, MOBEPHUTE PYUKY BBOAA.

ObpaTtnTe BHUMaHME, YTO AR HYaCTOTbl, NEPMOAA U AIMTENBHOCTM MOMKHO BbIMNOSHUTb
KaK rpybyto, Tak 1 TOUYHYIO HacTPOMKyY. 1A BbICTPOro NepekatoyeHnsa Mexay
penmamm rpybom 1 TOYHOM HACTPOMKM UCMONb3YINTE PYUKY BBOAA.

Ecnn HaxkaTb NporpammHyto KHomnky HacTpoiikm, To noasutca meHto "HacTpoiku
reHepaTopa CUrHaaoB", B KOTOPOM MOHO 334aTb HACTPOMKM, CBA3AHHbIE C
reHepaTopoM CUrHaoB.

nmMres aH Muns)

NALMA

Cm.:
e “BblBOZ, CMHXPOHU3NPYIOLWMX MMMYIbCOB reHepaTopa” Ha cTpaHuue 232
e “OnpeaeneHve pacyeTHOM Harpy3Kku Ha Bbixoge" Ha cTpaHuue 233

e “Mcnonb3oBaHuWe IOTMYECKUX NPeyCTaHOBOK rMUYecKme NpeaycTaHOBKM reHepaTopa
curHanos" Ha cTpaHuue 233

e “BOCCTaHOB/IEHME HACTPOEK reHepaTopa CUrHANO0B MO YMOAYaHMIO" Ha
CTpaHuue 239

BbIBOA, CUHXPOHU3UPYHOLLMX MMMNYNbCOB reHepaTopa

1 Ecnu Ha GYyHKLUMOHANbHBIX KNaBuLLlaXx B AaHHbIA MOMEHT He 0TOBPaXKaeTca MeHto
reHepaTopa CUrHaioB, HaxxmuTe Knasuwy [Wave Gen].

2 B meHto reHepaTopa CUTrHaI0B HaXXMUTe GYHKLIMOHAbHYIO Knasuily Settings.

3 B meHto Waveform Generator Settings HaxkmuTe GyHKLUMOHaNbHYO Knasuuy Trig Out
1 BpalllainTe py4dky Entry, yTobbl BbibpaTh NyHKT Waveform Generator Sync Pulse..
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FeHepaTop curHanos 17

Tun curHana XapaKTepucTUKN CMHXPOHU3UPYIOLLLErO CUTHaNA

CurHanbl BcexTmnos, | MonoxutenbHbi nmnynbc TTL, KOTOPbIN BO3HWKAET, KOr4a YPOBEHb
Kpome DC mn Noise CUrHana NoAHMMETCA Bbille HYNA (UK 3HAYEHUA CMeLLEeHUA).

DC -

Noise -

OnpeaeneHune pacyeTHOW Harpy3KkM Ha BbIXxoae

1 Ecau Ha QYHKLUMOHANbHBIX KNaBWLWaXx B AaHHbIA MOMEHT He 0TobparkaeTca MeHto
reHepaTopa CUrHasioB, HaxmuTe Knasuwy [Wave Gen].

2 B meHIo reHepaTopa CUrHa0B HaXKMUTe QYHKLMOHANbHYIO Knasumuly Settings.

3 B meHto Waveform Generator Settings HaxkmuTe GyHKUMOHANbHYIO Knasumiy Out
Load 1 nosepHUTe pyyKy Entry, 4Tobbl BbIOPATH:

50 Q

High-Z
BbIxo4HOW MMMNeaaHC reHepaTopa Ha coeamHmTene BNC "Gen Out" nmeet
duKenpoBaHHoe 3HaveHme 50 Om. OAHaKo BbIOOP 3HAYEHMA BbIXOAHOM HArpPy3KM HyKeH
05 obecneyeHna NPasmnabHON MHAMKALUMM aMNANTYAbl BbIXOAHOIO CUrHaNa M

CMELLEHMA MO NMOCTOAHHOMY HaNPAMXEHMUIO 41 OXKMAAEMON HarpysKu Ha BbIXxoae
reHeparopa.

Ecnv peanbHbIM UMNeAaHC Harpy3KM oTiM4aeTca oT BbIOpaHHOTo 3HayeHusa, To byayT
MHAMLMPOBATLCA HEBEPHbIE 3HAaYeHWA aMNANUTY bl U CMeLLEHUA.

/Icnonb30oBaHMe N0rMYECKUX NpeayCcTaHOBOK rMYeckme npeayCcTaHoBKM
reHepaTopa CUrHa 0B

C NOMOLLbIO IOTUYECKMX NPeAyCTaHOBOK MOMKHO JIeTKO HAaCTPOWTb YPOBHM BbIXOAHOTO
HanpsxkeHua —TTL, CMOS (5,0 B), CMOS (3,3 B), CMOS (2,5 B) nnn cosmectnmsbie ¢ ECL
HU3KWNIA 1 BbICOKMIA YPOBHMU.

1 Ecam meHto "TeHepaTop curHanos" He oTobparkaeTcs Ha akpaHe ocuunnorpada,
HaxmuTe KHonKky [Wave Gen] (TeHep.curHanos).

2 B meHto "leHepaTop CUrHaNoB" HaxkmMUTe NPOrpaMmHYLo KHOMKY HacTpoiKu.
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17 TenepaTtop curHanos

3 B meHi0 "TeHepaTop CUrHan0B" HaXKMUTE MPOrpaMMHYI0 KHOMKy JlorMueckue
npeAyCcTaHOBKMU.

4 B meH0 NpeayCcTaHOBKM I0TMYECKMX YPOBHEW reHepaTopa CUrHai0B, HaskM1Te o4Hy
M3 NPOrpaMMHbIX KHOMOK A/19 334aH1A HU3KOTO 1 BbICOKOTO YPOBHEN HanpsaKeHns
CWUTHa/I0B reHepaTopa NIOrMYCEKM COBMECTUMbIM YPOBHSAM:

MporpammHas KHonka  HusKkui BbICOKMI4 ypOBEHD, BbICOKMI41 ypOBEHD,
(noruyeckue ypoBHmM) YPOBEHb MMMeAaHC Harpys3Ku BbICOKUA MMNegaHC
Ha Bbixoge — 50 Om Harpy3Ku Ha Bbixoae
TTL 0B +2.5 B (coBmecTum c +5B
TTL)
CMOS (5,0 B) 0B HepoctynHo +5B
CMOS (3,3 B) 0B +2.5 B (coBmecTum c +3.3B
CMOS)
CMOS (2,5 B) 0B +2,5B +2.5B
ECL -1.78B -0.8 B (coBmecTtum c -098B
ECL)

[lobaBneHune Wyma B BbIBOA reHepaTopa CuUrHana

1 Ecnv Ha GYHKUMOHA/BHbBIX KAaBWLLAX B AAHHbIA MOMEHT He OTODPaXKAETCA MEHIO
reHepaTopa CUrHaioB, HaxmuTe Knasuwy [Wave Gen].

2 B MmeHI0 reHepaTopa CUrHaA08 HakMUTe GYHKLIMOHANbHYIO Knasumily Settings.

3 B meHto Waveform Generator Settings HaxmuTe GpyHKUMOHaNbHYO Knasuwy Add
Noise 1 BpalaiTe pyuky Entry ons sbibopa Konmuyectsa 6e10ro Wwyma, KoTopoe
cnenyet A06aBUTL B BbIBOA reHepaTopa CUrHasios.

ObpaTtnTe BHUMaHWE, YTO A0DaBNEHME LWYMOB BAMAET Ha 3aMyCcK NO GPOHTY MCTOYHMKA
reHepaTopa CMrHanoB (cm. “3anyck no ppoHTy" Ha cTpaHuue 133), a TakKe Ha
BbIXOLHOWM CUrHAN CUHXPOMMINY/IbCA FTEHEePATOPa CUTHANOB (KOTOPbIN MOXKET BbiTb
oTnpasneH Ha TRIG OUT, cm. “HacTpoiika uctouyHuka ans pasbema TRIG OUT Ha 3agHei
naHenn" Ha cTpaHuue 269). 9To BbI3BAHO TEM, YTO KOMMAPATOP 3amMyCcKa PacroNoKeH
nocae UCTOYHMKA LUYyMa.
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,B,O6anIeHl/Ie MoAaynAaunin K BbIXOAHOMY CUTHAJTY TEHEPATOPA

Mogaynauma —3T0 U3MEHEHWE 3HAYa/IbHOrO CUTHaAa HecyLLen 4acToTbl B COOTBETCTBUM
C aMNAUTYI0M BTOPOro, MOAYANPYIOWEro, curHana. Tun moaynaumm (AM, FM mnnm FSK)
YKa3blBaeT Ha TO, KakMM 06pa3om M3MEHAETCA CUIHAN HeCyLel YacToTbl.

YT06bl BKAOUYMTb M HACTPOUTL MOAYAALMIO BbIXOAHOIO CUrHaNa reHepaTopa, BbINoHUTE
cneaytollee.

1 Ec/v MeHto reHepaTopa CUrHa 08 Ha NPOrPaMMHbIX KHOMKax He oTobparkaeTcs,
HaxkmuTe KHonky [Wave Gen] (TeHepaTop curHanos).

2 B MmeHI0 reHepaTopa CUrHa 08 HaXKMMUTE MPOrpaMMHYI0 KHOMKY HacTpoiku.
3 HaxXmuTe B MeHI0 reHepaTopa CMrHa 0B NPOrpaMmMmHyto KHonky Mogynauumsa.

4 B meH!0 MOAYNAUMM reHepaTopa CUTHa/I0B BbIMOJHWUTE CAeaylolime AeUCTBUA.

Haxkmute nporpammHuyto KHonky Moaynauua, YTODbI BKAKOYNUTD MAN BbIKNHOYUTD
MO,CI,W'IMpOBaHHbIIZ BbIXOAHOM CUTHAN reHepartopa.

BKOYMTb MOAYNALMIO CUTHANA reHepaTopa MOXKHO ANa GyHKUMIA Moboro Tmna,
KPOME MMMY/bCa, CUrHaNa NOCTOSHHOIO TOKa U MOMEXM.

HaxmuTe nporpammHyto KHOMKy TN 1, NOBEPHYB PYYKy BBOAA, BbibEpUTE OAMH
U3 cAeaytolmx TUNOB MOAYAAUMM.

AmnauntygHaa mogynauma (AM) — nsmeHeHve amnanTyabl M3Ha4Ya bHOro
CUrHaNa HecyLlel YacToTbl B COOTBETCTBMU C aMMANTYA0M MOAYANPYIOLLErO
curHana. Cm. pasgen “Hactpoiika amnauTtyaHon mogynauum (AM)" Ha
CTpaHuLe 236.

YactoTHasa mogynauma (FM) — nsmeHeHue 4acToTbl M3HaYaNbHOro CUrHana
HecyLLen 4acToTbl B COOTBETCTBMM C aMNANUTYA0M MOAYIMPYIOLWEro CUrHasa.
Cm. pasgen “HacTpoiika yactoTHol moaynsaumm (FM)" Ha cTpaHuue 237.

MaHunynaumua casurom Yactotbl (FSK) — «cmelleHne» 4acToTbl BbIXOAHOMO
CUrHana B AManasoHe MeXay ero Ha4yaabHOM HecyLlein YacTOTOM M «4acTOTOM
CKa4Ka» C y4eToM yKasaHHoM ckopocTn FSK. CkopocTbto FSK onpeaensaetca
LUMPPOBOMN MPAMOYFO/bHbI MOAYAUPYOWMA curHan. Cm. pasaen “Hactpoiika
MaHUNynaummn casurom yactotbl (FSK)" Ha cTpaHuue 238.
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HacTpoika amnantyaHon moaynaumm (AM)
B meHto moaynaumm reHepatopa curHanos ([Wave Gen] (FfeHepaTop curHanos) >
HacTpoiiku > Mogynauma) BbinoNHUTE cneaytolne AencTBuA.

1 HakmuTe nporpammHyto KHonky Tun 1, NoBepHyB pyYKy BBOAA, BbibEpUTE 31eMEHT
AmnauntygHaa mogynaumsa (AM).

2 HaxmuTe NporpammHyto KHOMKY CUFHaAnN 1, NoBEPHYB PyYKy BBOAA, BbibepuTe dopmy
MOAY/MPYIOLLErO CUrHaa.

CuHyconAaanbHbIN
MpAamoyronbHbIii
NunoobpasHbiit
CHMHycOMAaNbHbIA KapAUHANbHbIN
JKCNoHeHuMaNnbHOe HapacTaHue
JKCNoHeHuManbHoe NageHune
Ecnv BbIGpaTh curHan nMnoo6bpasHoi Gopmbi, To 0TOHBPA3UTCA MPOrpamMmmHas KHOMKa

CMMMeETPUA, C MOMOLLLbIO KOTOPOI MOXHO YKa3aTb, B TEYEHME KaKoro BpeMeHu B
pPaMKax LiMKa NPOMCXOaMT HapacTaHme curHana.

3 Haxmute nporpammHyto KHonky Yact AM 1, noBepHYB py4Ky BBOAA, YKaXKMTeE
4acToTy MOAY/IMPYIOLLETO CUTHana.

4 HaxmuTe nporpammHyto KHorky M. AM 1, NoBepHYB PyYKy BBOAA, YKaXKMUTE
BE/IMYNHY aMNANTYAHOM MOAYNSALMM.

rnybuHa moaynsumm AM» 0603HaYaeT Ty 4acTb AMHAMMYECKOTO AMana3oHa, KoTopas
MCNOAb3YyeTCs NPy Moaynaumn. Hanpumep, 3HayeHme rnybuHbl 80/ Bbi3biBaeT
N3MEHeHMe aMNanTy bl BbIXoAHOro curHana ¢ 10 oo 90/ (90/ — 10/ =

80/ )HayanbHOM aMNANTYAbl, TaK KaKk cama amnanTya4a MOAYMPYHOLLEro CMrHana
MeHAETCA OT MMHMMAIbHOTO A0 MAaKCMMa/IbHOrO CBOEro 3HAYEHMA.

Ha npvBeaeHHOM Aanee M306paxkeHMn sKkpaHa NokasaHa moaynaums AM
CMHYCOMAAaNbHOMO CUrHana Hecyulen Yactotoin 100 Klu.
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4
TKE‘:"SIGHT

Kanansl

0c 1

HacTpoiKka YacTtoTHOM moaynaummn (FM)
B MeHto moaynaumm reHepatopa curHanos ([Wave Gen] (feHepaTtop curHanos) >
HacTpoiiku > Mogynauma) BbinoHUTe creaytouime AeNCTBUS.

1 HakmuTe nporpammHyto KHonky Tun 1, NoBepHyB pyYKy BBOAA, BbibepUTe 3n1eMeHT
YacroTHas moaynauua (FM).

2 HaxXmwuTe nporpammHyto KHOMKY CUFHaAnN 1, NoBEPHYB PyYKy BBOAA, BbibepuTe dopmy
MOZY/MPYIOLLErO CUrHaa.

CuHycouaanbHbIn
MpAamoyronbHbIii

NunoobpasHbiit
CuHycouAaanbHbI KapauHaibHbIA
JKCNoHeHuMaNnbHOe HapacTaHue

IKCNOHeHLUMaNnbHOEe NageHue

Ecan BbIBpaTh cMrHan nunoobpasHoit Gopmbl, TO 0TOBpa3MTCA NporpammHasn KHoMka
CMMMeTPUA, C NOMOLLLbIO KOTOPOI MOXKHO YKa3aTb, B TeYEHME KaKoro BpemMeHm B
pamKax LMKa NPOMCXOaWT HapacTaHme curHana.
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3 Haxmute nporpammuyto KHonky Yact FM 1, noBepHyB pyyKy BBOAA, YKaXKMUTE

4acToTy MOAY/MPYIOLLETO CUrHaNa.

HaxmuTe nporpammHyto KHOMNKy OTKAOH. FM 1, noBepHYB pyyKy BBOAA, YKaXKuTE
3HaYeHMe OTKAOHEHMA YacTOTbl OT HECYLLEN YaCTOTbl M3HAYaIbHOMO CUTHana.

Mpu MaKCMMaNbHOM amnanTyge moaynmpyrowero CMrHasia 3Ha4eHme 4actoTbl
BbIXOAHOTO CMTHaa PaBHO CyMmme 3HaYeHuM HeCVLLI,eVI YaCTOTbl CUTHa1a N BENUYNHbI
OTK/IOHEHWA, a NPpKU MWUHUMaIbHON — X Pa3HOCTH.

OTKNOHEHME YaCTOTbl HE MOXKET NPEBbIWATb 3HAa4YEHNA HavyabHOWN Hecyu_gel7| 4YacCTOTbl
CUTrHana.

K ToMy e, cymma 3Ha4YeHUN HavyaibHOM HeCylLLel YacTOTbl CUTHa/ a U OTKJIOHEHUS
YacTOTbl 10/KHA BbITb MEHbLLIE UAX PaBHA MaKCMMaIbHOMY 3HaYeHMI0 YacTOTbl
BbIOpaHHOM GYHKLMM reHepaTopa curHanos natoc 100 Ky,

Ha npuBeaeHHOM fanee n3obparkeHMm skpaHa nokasaHa moaynaumsa FM
CMHYCOMAAIbHOTO CUrHana Hecyulen Yactotoin 100 K.

KEYSIGHT
H

ES

Kanans

o

HacTpolika maHunyasumm capmurom 4actotsl (FSK)

B meHo moaynaumm reHepatopa curHanos ([Wave Gen] (feHepaTop curHanos) >
HacTpoiiku > Mogynauma) BoinonHUTE cneaytowme AencTBumA.
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1 HaxmuTe Nnporpammuyto KHonky TUR 1, NOBEPHYB PyYKy BBOAA, BbibepuTe anemeHT
MaHunynauua capurom yactotbl (FSK).

2 HaxXmuTe NporpammHyto KHOMKy HYacT cKauka v, NoBepHYB PYYKy BBOAA, YKaXKuTe
«4acToTy CKauKa».

Mpon30MaeT «CMELLEHMEY YACTOTbl BbIXOAHOMO CUIHaNa B AMaNa3oHe Mexay ero
Ha4ya/lbHOWM HecyL,en 4aCcToTOM M A@HHOM «4aCTOTOM CKaYyKa».

3 Haxmute nporpammHyto KHornky CKop FSK 1, noBepHyB pyyKy BBOAA, YKaXKUTe
CKOPOCTb «CMELLEHMA» YACTOTbl BbIXOLHOIO CUrHanNa.

CrkopocTbto FSK onpeaensetca undpoBoi NPAMOYroabHbINA MOAYANPYIOLLMIA CUTHAN.
Ha nprBeaeHHOM aanee M3obpakeHMM sKkpaHa NokasaHa moaynaums FSK

CMHYCOMAANbHOMO CUrHana Hecyulern Yactoton 100 Klu.

)

Kanansl

oc 1

BoccTaHOB/IEHME HACTPOEK reHepaTopa CUrHaN0B Mo YMOIYAHMIO

1 Ecam meHio "TeHepaTop curHanos" He oTobparkaeTcs Ha aKkpaHe ocuuanorpada,
HaxmuTe KHonKky [Wave Gen] (FfeHep.curHanos).

2 B meHto "leHepaTop cUrHanoB" HaxkmuTe NporpaMmHyto KHomnky HacTpoiku.
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3 B meHto "leHepaTop cUrHanoB" HaxmuTe NporpammHyto KHomnKy HacTpoiiku
reHep.CMrHanos No YMONYAHUIO.

3aBO/iCKME HACTPOMKM reHepaTopa CMrHa0B (CMHYCOMAAAbHAN BOHA YaCTOTOM
1 kKlu, napHbI umnyabe 500 mB, cmelleHne O B, BbICOKM MMMNedaHC Harpy3Kku Ha
BbIXoAe) byayT BOCCTAHOBNAEHDI.
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18 CoxpaHeHWne/BOCCTaHOBIEHM
e (HaCTPOWMKM, SKpaHbl,
NaHHbIE)

CoxpaHeHMe HacTpoeK, M306parkeHNt aKpaHa MAK AaHHbix / 241
BoccraHoBneHue ¢paitioB HAaCTPOMKM, MaCKM UAU OMOPHbIX curHanos / 250
BoccTaHoBNEHME HAaCTPOEK No ymondanuio / 251

BbinonHeHne 6e3onacHom ouncTkn / 252

HacTpoWiku ocumnnorpada, onopHble CUrHasbl U Gaiibl MackiM MOXKHO COXPaHWUTb BO
BHYTPEHHEeW NamaATh ycTpoicTBa Uan Ha USB-Hakonutene ans nocneaytouiero
BOCCTaHOBNEHMA. MOKHO TaKKe BOCCTaHOBUTb 3aBOACKME HACTPOMKM MO YMONYAHMIO.

CoxpaHATb M306parkeHus akpaHoB ocumnnorpada Ha USB-Hakonute e MoxHO B
dopmate BMP mam PNG.

CobpaHHble AaHHble CUTHAN0B MOXHO COXpaHATb Ha USB-HakonwuTene B8 daiine co
3HaAYeHMAMM, pasaeneHHbIMM 3anaTbimm (CSV), a Takke B dopmaTax ASCII XY n
asounyHom (BIN).

TakKe nmeeTca KoMaHAa 6e30NacHOM OYMCTKM BCEN SHEPTOHE3AaBUCUMOMN BHYTPEHHEN
namsaTu ocumnnorpada.

CoxpaHeHKne HaCTPoeK, N306parkeHn aKpaHa UAK AaHHbIX

1 HaxkmuTe KHonKy [Save/Recall] (CoxpaHeHune/Bbi30B).

2 B meHto "CoxpaHeHune/Bbi30B" HaMmUTe KHOMKY COXpaHUTb.

KEYSIGHT

TECHNOLOGIES
241
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242

3 B meHto "CoxpaHeHune oCUMAIorpamMmMbl M HAaCTPOMKK" HaxkmmuTe KHonky Format u
NOBEPHUTE PYyYKY BBOAA, YTOObLI BbIOpaTh TUN dalina, KOTOPbIN HYXKHO COXPaHUTb.

Hactpoiika (*.scp) — cTpouHas pas3sepTKa, YyBCTBMTENbLHOCTL NO BEPTMKANN,
peXMM 3amnycKa, ypOBeHb 3amnycKa, M3MepeHus, KypCcopbl U HACTPOWMKK
MaTemaTuyeckmx QyHKUMIA, onpesensatolme napameTpbl BbINOSHEHUA
KOHKpEeTHOoro nameperusa. Cm. “CoxpaHeHune dbainnos HaCTPoKKn" Ha
CTpaHuLe 243.

8-6uUTHOEe pacTpoBoe n3obparkeHue (*.bmp) — nosHoe n3obpaxeHne skpaHa B
pacTpoBom dopmaTe C ynpoLLeHHOM (8-6UTHON) LUBeToBOM cxemoi. Cm.
“CoxpaHeHue dpaiinos nsobpaxkeHuin B popmate BMP nnm PNG" Ha

CTpaHuLe 243.

24-6uTtHoe pacTpoBoe usobpaxkeHue (*.bmp) — nonHoe n3obparkeHune skpaHa B
pacTposom dopmarte ¢ 24-6uTtHol ugetosol cxemoit. Cm. “CoxpaHeHune daiinos
n3obpaxkeHunit B popmarte BMP nam PNG" Ha cTpaHuue 243.

24-6uTHOoe nsobpaxkeHue (*.png) — nonHoe n3obparkeHune akpaHa B popmate
PNG c 24-6UTHOM LUBETOBOM CXEMOW, C MCMO/b30BaHMEM 06PAaTUMOrO CHKaTUS.
Pasmep ¢alinoB 3Ha4MTeIbHO MEHbLLE N0 CpaBHeEHMIO ¢ dopmaTtom BMP. Cm.
“CoxpaHeHue dainnos nsobpaxkeHuin B opmate BMP nnm PNG" Ha

CTpaHuLe 243.

DaHHble CSV (*.csv) — coxpaHeHne curHanos Bcex 0Tobparkaemblx KaHanoB U
MaTeMaTUYECKUX GYHKLUMIM B dalisie co 3HaYEeHUAMM, Pa3aeeHHbIMM 3anaTbIMU.
31oT dopmaT NoAXoANT AN1A aHaM3a NEKTPOHHbIX Tabamu. Cm. “CoxpaHeHune
daiinos gaHHbIx B popmate CSV, ASCIl XY unum BIN" Ha cTpaHuue 245.

DanHblie ASCII XY (*.csv) — coxpaHeHMe CUrHanoB Kaxaoro otobpaxkaemoro
KaHana B 0TAe/IbHOM daitfnie Co 3HAYEHUAMM, Pa3AeNeHHbIMM 3aNATbIMUK. DTOT
bopmaT TakKe NoAxoAmUT ANA INEeKTPOHHbIX Tabaumu. Cm. “CoxpaHeHue dalinos
OaHHbIX B dopmate CSV, ASCII XY unum BIN" Ha cTpaHuue 245.

[aHHble onopHbIX curHanos (*.h5) — coxpaHeHne aaHHbIX CUrHaNa B dopmarTe,
KOTOPbIN MOYKHO BOCCTAHOBWTL B OAHOM M3 GaitioB, rae XPaHATCA ONopHble
curHanbl ocuunnorpada. Cm. “CoxpaHeHune GpaiioB ONOPHbIX CUrHANIOB Ha
USB-HaKonuTenb" Ha cTpaHuue 247.

DaHHble MHOroKaHanbHOM ¢popmbl curHana (*.h5) — coxpaHeHne gaHHbIX
dopMbI CUrHANA HECKO/IbKUX KaHanos B dopmaTe, KOTOPbIV NoAAepKMBaETCS
nporpammHbiM obecnedeHnem Ans aHanmsa ocumnnorpada InfiniiView N8900A.
13 daitna gaHHbIX MHOTOKaHabHOM GOPMbI CUTHaNa MOXKHO BOCCTaHaBIMBaATb
nepBsbli aHaNI0roBbIN N MaTeEMATUYECKUIA KaHan.
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[BounyHblie gaHHble (*.bin) — aBoMYHbIN dalin c 3ar010BKOM U AaHHbIMK B BUAE
nap "Bpems-HanpsxeHue". 3ToT Gpaia 3Ha4YUTeNbHO MeHblie dalina gaHHbix ASCII
XY. Cm. “CoxpaHeHue dpaiinos gaHHbIx B popmaTte CSV, ASCII XY nnm BIN" Ha
CTpaHuue 245.

Lister data (*.csv) — 310 daitn popmata CSV, copepsKalimii CTPOUHYIO
MHbOPMaLMIO NOCNEA0BATENBHOTO AEKOANPOBAHNA C 3aNATbIMM, Pa3AeNAoLMMM
cTonbupl. Cm. “CoxpaHeHue alinos gaHHbIX Lister" Ha cTpaHuue 247.

Macka (*.msk) — cosnanue dalina macku B 3akpbiTom dopmaTe Keysight,
pacrno3HaBaemom ocumanorpadom Keysight InfiniiVision. B dpaiine gaHHbIX MacKu
cofepKaTca HEKOTOpbIe, HO He BCe AaHHble HaCTPOMKK ocumanorpada. Ana
COXpaHeHMA BCEX AaHHbIX HACTPOMKMK, BKAtOYAs dalifl JaHHbIX Macku, Bbibepute
dopmar "HacTpoiika (*.scp)". Cm. “CoxpaHeHune macku" Ha cTpaHuLe 248.

[na coxpaHeHMsa HacTpoek, M306paXKeHUI aKkpaHa UK AaHHbIX MOXHO HAaCTPOWTb
kHonKy [Quick Action] (BbicTpoe peiicteue) (EbicTpoe aelictame). Cm. “HacTpolika
kHonKku [Quick Action] (BbicTpoe gevctaume)" Ha cTpaHuue 276.

CoxpaHeHue $alnioB HACTPOMKM
®aitNbl HACTPOMKM MOKHO COXPaHMTL B 0AHY M3 10 BHYTPEHHMX NanokK KaTtanora \
Keysight Flash nnu Ha BHelwHWM USB-Hakonutenb.

1 HasxkmuTe kHonky [Save/Recall] (CoxpaHeHune/Bbi3os) > "CoxpaHeHue" >
"®opmart", 3aTeM C NOMOLLLIO PYYKM BBOAA BbibepuTe NyHKT HacTpoiika (*.scp).

2 HaxkMuWTe BTOPYK NPOrPaMMHYHO KHOMKY M C MOMOLLBIO PYYKM BBOAA NepenanTte K
coxpaHeHHomy danny. Cm. “HaBuraumsa no mectam coxpaHeHua" Ha cTpaHuue 248.

3 HaxXmuTe NporpammHyto KHomMKy HaxmuTe ans coxpaHeHus.
OT0b6pPa3smnTCca coobleHMe, yKasbliBatoLLee, yCnewHo M BbINOJHEHO COXPaHeHMe.

dalinbl HaCTPOMKM MMetoT paclumpeHne SCP. 3Tu paclumMpeHuns oTobparkatoTca npu
MCNonb30BaHUKM meHto "Aucnetuep dannos" (cm. pasgen “Ancnetyep dainos" Ha
CTpaHuue 263), HO NPU UCNONb30BaHUKN MeHI0 "BoccTaHoBEHME" OHM CKPbITHI.

CoxpaHeHue darnnos nsobpaxeHunn 8 popmate BMP namn PNG

®annbl N306parkeHUn MOXKHO COXPaHUTb Ha BHeLHWn USB-Hakonute ..

1 HaxmuTe KHoMKy [Save/Recall] (CoxpaHeHue/Bbi3os) > "CoxpaHeHue" >
"®dopmat", 3aTEM C NOMOLLBIO PYYKM BBOAA BbibepuTe NyHKT 8-6UTHOE pacTpoBoe
nsobparkeHue (*.bmp), 24-6utHoe pactposoe nsobpaxkenue (*.bmp) nau
24-6uTtHoe nsobpaxkeHue (*.png).
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2 HaxXmuTe BTOPYIO NPOrPaMMHYIO KHOMKY M C NOMOLLbIO Py4KM BBOAA NepenamTe K

coxpaHeHHomy danny. Cm. “HaBuraums no mectam coxpaHeHua" Ha cTpaHuue 248.

3 HaxkmuTe nporpammHyto KHonKy HacTpoiiku.

B meHto "HacTpoikn daina" aoctynHbl cheaytoume nporpaMmmHbie KHOMKK U
napameTpbl.

[aHHble HaCTPOMKM —eC/IN 3TOT NapameTP BK/OYEH, AaHHbIE HACTPOMKK
(HacTpOMKM Pa3BepPTKM, OTKJOHEHUA, 3aMycKa, cbopa AaHHbIX, MAaTEMATUYECKMX
bYHKUMIM, oTOBpakeHWa) ByayT TaKKe COXPaHeHbl B OTAENbHbIM dalin ¢
pacwuperHunem TXT.

MHBepT KoopA ceTK — KOOpAMHaTHaA ceTka B dalne n3obpakeHua umeet 6enblin
GOH, a He YepHbIl, KOTOPbIM OToBpaXKaeTca Ha IKpaHe.

Vi | AN /
i \\\ :__f \\ x.f
i A= N
He nHBepTMpoBaHHas MHBepTnpoBaHHasi
KoopanHaTHas ceTka KoopanHaTHas ceTka

ManuTtpa — C NOMOLLBIO 3TOTO NapameTpa MOXKHO BbibpaTh LIBETHbIE UK cepble
n306paKeHmsa.

4 HaxXmuTe NporpammHyto KHOMKy Haxkmute ana coxpaHeHus.

OTO6pa3VITCF| COO6LLI,€HVIe, YKa3blBakollee, yCnewHo 211 BbINMO/IHEHO COXPaHEHME.

Mpu coxpaHeHMmn n306parkeHnin IKpaHa MeHo ocuunnorpad coxpaHaeT sobparkeHue,
OTKPbITOE MocneaHMM nepes Haxkatnem KHonku [Save/Recall] (CoxpaHeHue/Bbi3os).
Bnarogapa sTomy NoNb30BaTeNb MOXKET COXPaHMTb N06YH0 HEOBX0aNMYHO
MHGOPMALMIO, OTHOCALLYIOCA K 061aCTV MEHIO MPOTrPaMMHON KHOMKMK.

[nsa coxpaHeHna n3obparkeHna sKpaHa, B BEPXHEN 4acT KOToporo otobparkaercs
meHto "CoxpaHeHune/BoccTaHoBneHUe", HaxkmuTe KHonKy [Save/Recall]
(CoxpaHeHue/Bbi30B) ABaXKAbl, MPEXAe YeM COXPaHUTb M306paskeHue.
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YTob6bl cCOXpaHUTb N306parkeHne aKkpaHa ocumanorpada, ncnonbsyirte seb-bpaysep.
NoppobHble cBeaeHUs cm. B pasgene “Get Image" Ha ctpaHuue 291.

Cm. TakKe * “[lobaBneHue noscHeHUs" Ha cTpaHuue 277

CoxpaHeHune dpannos AaHHbIx B popmate CSV, ASCII XY nam BIN

®aitNbl AaHHBIX MOXKHO COXPaHUTb Ha BHelWHWI USB-HakonuTenb.

1 HasxkmuTe kHonky [Save/Recall] (CoxpaHeHune/Bbizos) > "CoxpaHeHue" >
"®opmart", 3aTeM C NOMOLLbIO PYYKM BBOAA BbibepuTe NyHKT [LaHHble CSV (*.csv),
DanHble ASCII XY (*.csv) nnv iBonuHble gaHHble (*.bin).

2 HakmuTe BTOPYIO NPOrpaMMHYO KHOMKY M C MOMOLLbIO PYy4YKM BBOAA NepenanTe K
coxpaHeHHomy dainny. Cm. “HaBurauma no mectam coxpaHeHua" Ha cTpaHuue 248.

3 HaxkmuTe nporpammHyto KHonky HacTpoiiku.

B meHto "HacTpoikn daiina" AocTynHbl caeayoume nporpaMmmHbie KHOMKK 1
napameTpbl.

[aHHble HAaCTPOMKKN — eC/n 3TOT NapamMeTp BKIIOYEH, AaHHbIE HACTPOWMKM
ocumnnorpada (passepTka, OTKNOHEHME, 3aMyCK, LKA cbopa, maTemaTUyeckne
bYHKLMKM, oTOBpakeHMe) ByayT TaKkKe CoXpaHeHbl B OTAENbHbIN daitn C
pacwupeHnem TXT.

ONnHa — MOMKHO YCTaHOBUTb YMC/I0 TOYEK JaHHbIX, BbIBOAUMBIX B hai.
OMOJIHUTE/IbHbIE CBEAEHUA CM. B pa3dene “YnpasieHue aAinHon" Ha
il il a
CTpaHuLe 246.

Save Seg — npu COXpaHEeHWM NONyYaeMbIX AaHHbIX B CEFMEHTUPOBAHHYIO NaMATb
MOXHO YKa3aTb, TPebyeTCs M COXPaHWUTL TEKYLLMIA OTOBpaXKaeMblit CErMEHT UK
BCE Nosy4YeHHble cermeHTbl. (Cm. Takxe “CoxpaHeHune AaHHbIX
CermeHTMpOoBaHHOM Namatn'" Ha cTpaHuue 178).

4 HaxKMuTe NporpaMmmMHyto KHOMKY HaxmuTte gnsa coxpaHeHms.
OT06pa3sunTCca coobleHMe, yKasbiBatoLLee, yCrnewHo M BbINOJHEHO COXpaHeHKe.

Cm. TakKe o “®opmat ABOMYHbIX AaHHbIX (.bin)" Ha cTpaHuue 305
e “dannbl CSV n ASCII XY" Ha cTpaHuue 313

¢ “MWHMMaNbHOE N MAaKCMMaibHOE 3HaYeHus B parnax CSV" Ha cTpaHmue 314
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YnpaBneHune A MHon

MapameTp AAMHA AOCTYNEH NPW COXPaHEHUN AaHHbIX B dainax popmata CSV, ASCII XY
nnu BIN. OH onpeaensaeT YNCN0 TOUEK AaHHbIX, BbIBOAMMbIX B COXPaHAEMbIN dalin.
CoxpaHATCA TONbKO 0TOBParKaeMble TOUKU AAHHBIX.

MaKcrMaibHOE YMCA0 TOYEK AAHHbIX 3aBUCUT OT C/IeAYHOLLMX MOMEHTOB:

BbinosHeHune cbopa AaaHHbIx. Ecm uyukn cbopa oCcTaHOB/IEH, AaHHbIE MOCTYNatoT U3
HeobpaboTaHHOM 3aNMCK NONYYeHHbIX AaHHbIX. ECn upKa cbopa BbinoaHAeTCS,
[aHHble NMOCTYNatoT U3 3aMMCK U3MEPEHUA MEHbLLIEro pasmepa.

OcTaHoB ocumanorpada ¢ nomolibto KHonok [Stop] (Cton) nan [Single]
(OpHOKpaTHBIN 3anycK). Bo Bpems LUMKAI0B cbopa NamaTb pasaensetca Ana
MOBbILWEHNA CKOPOCTM 0B6HOBNEHMA CUrHANA. MpK 0AMHOYHOM LMKAe cbopa
MNCNONb3YeTCA MNOJIHbIM 06bem NamsaTu.

BkAtoyeHMe ToNbKO 0AHOr0 KaHana 13 napsl. (KaHaabl 1 1 2 NnpeacTaBnstoT ogHy
napy, KaHanbl 3 n 4 — apyryto.) MamaTte ocumnnorpada AeAnTca Mexay KaHanamu
napsil.

BkAtouyeHMe onopHbIX cMrHaNoB. [1ns oTobpaxkeHWs ONopHbIX CUrHAN0B TpebyeTca
namaATb ocumanorpada.

BkatoueHme undposbix KaHanos. s oTobpaxkeHns umdpoBbix KaHanos TpebyeTca
namsTb ocumnnorpada.

BkatouyeHme GYHKLMM CErMEHTUPOBAHHOM NamaTh. MamaATb ocuuanorpada
pasaenseTcs no YMCNy CErMeHTOoB.

HacTpolika BpemeHu/aeneHnsa pa3sepTkM (CKOPOCTb Pa3BepTkM). Mpu HacTporKax
Honee BbICOKOM CKOPOCTM Ha 3KpaHe 0TOBPaXKaAETCA MeHbLLIE TOYEK AAHHbIX.

Mpw coxpaHeHnn aaHHbIX B bann popmaTta CSV npesesibHOe YMCI0 TOYEK COCTaBAAET
50000.

Mpun HeobxoaMMOCTN GYHKLMA KOHTPOAA ANNHBI BbIMOAHAET NPOPEXMBaHNE AAHHBIX MO
cxeme "1 n3 n". Hanpumep, ecnv ana napametpa AaunHa 3a4aHo 3HadveHne 1000 m
oTobpakaeTca curHan annHoi 5000 Touek, YeTbipe 13 KaxablX NATU Tovek byayT
yaaneHbl ans 3anucu B ¢parn 1000 ToYeK AaHHbIX.

CKOpOCTb COXpaHeHUA AaHHbIX CUTHA/I0B 3aBUCUT OT Bbl6paHHOFO d)opN\aTa:
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dopmar daiina gaHHbIX CKOpOCTb COXpaHeHUs

BIN Camas BbICOKanA
ASCII XY cpenHAn
Csv CamMas HU3KasA

Cm. TakKe o “®opmat ABOMYHbIX AaHHbIX (.bin)" Ha cTpaHuue 305
e “@annbl CSV n ASCII XY" Ha cTpaHuue 313

¢ “MuWHMMaNbHOE N MaKCUMaibHOE 3HaYeHus B dparnax CSV" Ha cTpaHmue 314

CoxpaHeHue ¢palnoB AaHHbIX Lister

®alinbl aHHbIX Lister MOXKHO COXpaHUTb Ha BHelWHU USB-HakonuTensb.

1 HasxkmuTe kHonky [Save/Recall] (CoxpaHeHne/BbizoB) > "CoxpaHeHue" >
"®dopmat", 3aTeM C NOMOLLBIO PYyYKM BBOAA BbibepuTe NyHKT AaHHbIe Lister.

2 HaXXmuTe BTOPYIO MPOrpaMMHYH0 KHOMKY M C MOMOLLbIO PyYKM BBOAA NepenauTe K
coxpaHeHHomy danny. Cm. “HaBuraumsa no mectam coxpaHeHua" Ha cTpaHuue 248.

3 HaxXmwuTe nporpammHyto KHormKy HacTpoiku.

B meHto "HacTpoikn danna" aoctynHbl cheaytowme nporpaMmHbie KHOMKK U
napameTpbl.

DaHHble HaCTPOMKM — eCc/n 3TOT NapamMeTp BK/IOYEH, AaHHbIE HACTPOKM
ocumnnorpada (passepTka, OTKNOHEHME, 3aMyCK, LUMKA cbopa, maTemaTnyeckume
bYHKUMM, OTOOpakeHne) byayT TakKe CoOXpaHeHbl B OTAe/bHbI Gai ¢
pacwuperHnem TXT.

4 HaxmuTe NporpaMmmHyto KHOMKy Haxmute ana coxpaHeHms.

OTO6pa3MTCH COO6LLI,€HVIE, YKa3blBatollee, yCnewHo 211 BbINO/IHEHO COXpaHeHWMe.

CoxpaHeHue $alioB ONopHbIX CMrHanoB Ha USB-HakonuTenb

1 HaxmuTe kHonKy [Save/Recall] (CoxpaHeHune/Bbi30B).
2 B meHto "CoxpaHeHune/Bbi30B" HaskMmUTE NPOrpaMmmMHyto KHOMKy COXpaHUTb.

3 B meHto "CoxpaHeHne/Bbi30B" HaskMMUTE NPOrpammHyto KHomnky dopmar u
NMoBepHUTE pyYKy BBOAA, YTobbI BbibpaTh Reference Waveform data (*.h5) .
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4 HaxmuTe NporpaMmHyto KHOMKY MCTOUHUK 1 C MOMOLLLBIO PYy4YKM BBOA Bbibepute
MCXOAHbIN CUTHAA.

5 HaxXmuTe BTOPYO NPOrpamMMHYO0 KHOMKY M C MOMOLLbIO Py4YKM BBOAA NepenamTe K
coxpaHeHHomy danny. Cm. “HaBuraumsa no mectam coxpaHeHua" Ha cTpaHuue 248.

6 HaxmuTe NporpammHyto KHOMKy Haxmute gna coxpaHeHus.

OTO6pa3MTCH COO6LLI,€HVI€, YKa3blBakollee, yCnewHo 211 BbINMO/IHEHO COXPaHeEHME.

COXpaHEHMe MaCKU
®aitNbl AaHHBIX MAaCKM MOXHO COXPaHUTb B OHY M3 YETbIPeX BHYTPEHHMX Nanok
kaTanora \Keysight Flash nau Ha BHewWwHWI USB-HakonuTeb.

1 HasxkmuTe kHonky [Save/Recall] (CoxpaHeHue/Bbi3os) > "BocctaHoBAEHME" >
"®opmart”, 3aTeM C NOMOLLLIO PyYKM BBOAA BbibepuTe MacKa (*.msk).

2 HaxKMuWTe BTOPYK NPOrPaMMHYIO KHOMKY M C MOMOLLBIO PYYKM BBOAA NepenanTe K
coxpaHeHHomy danny. Cm. “HaBuraums no mectam coxpaHeHua" Ha cTpaHuue 248.

3 HaxmuTe NporpammMHyto KHOMKY Haxkmute ans coxpaHeHus.
OT0bpasunTca coobuieHme, yKasblBatoLLee, YCNeLWHO N BbIMOAHEHO COXpaHEeHWe.
dannbl Mackn MMetoT paclumpeHmne MSK.

JaHHble MaCcKu TaKKe coxpaHAlTcA B dpaniax HacTpoiku. Cm. “CoxpaHeHune daiios
HACTPOMKK" Ha cTpaHuLe 243.

Cm. TakKe o [naBa 15, “TecTupoBaHmMe No macke,” Ha cTp. 211

HaBVIFaLLVIFI Mo MmeCTamM COXpaHeHMA

MpuU coxpaHeHUN UK BbI30BE GalIOB A1A HAaBUrALMM MO MECTaM COXPaHeHuA
MCMNO/b3YHOTCA BTOPas NporpammHasn KHomKa meHio "CoxpaHeHune" nam meHio
"BoccTaHoBneHMe" 1 pydka BBoAa. MecTamm COXpaHeHUs MOTyT ObiTb BHYTPEHHUE
MecTa coxpaHeHus ocumnnorpada (an1s GainnoB HACTPONKN AU MACKK) UM BHELLHNE
MeCTa CoOXpaHeHuA Ha noakatodeHHom USB-HakonuTtene.

BTopas nporpammHas KHOMKa MoXKeT ObiTb 0603HaveHa cneayowmm obpasom:

¢ Haxatb ana nepexoga — npuv sTom Anda nepexoda K HOBOW Manke nan MmecTy
XpaHeHMA AO0CTaTOYMHO HaXaTb PYYKYy BBOAaA.
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e MecTo — ec/v BbINOHEH Nepexos K MecTy TeKyLLeih nanku (a coxpaHeHns dainos
He BbINOHAETCS).

e CoXpaHUTb B — KOr4a €CTb BO3MOXHOCTb COXPaHEHMA B Bbl6paHHO€ MeCTO.

e 3arpy3uTb U3 — KOrza ecTb BO3MOXHOCTb 3arpy3Ku AaHHbIX U3 BbiIbpaHHOro danna.

CoxpaHeHue dparinos

e [lpepnaraemoe nmsa dpaiina otobpaxkaercs B cTpoke CoOxpaHUTb B pann = Haj,
NPOrPaMMHbIMIW KHOMKaMM.

e [1nA nepesanucu yxe cylectsytollero dalina nepenanTe K atomy danny n Bbibepute
ero. YTobbl co3aaTh HOBOE UMA dalina, cm. pasaen “Beoa nmenn daiina" Ha
CTpaHuLe 249.

Beoa umeHn dpanna

Co3aaHme HOBOTO MMeHM dalina Npu coxpaHeHmm nocneaHero Ha USB-Hakonutene
1 HaxmuTe nporpammHyto KHonky File Name B meHto "CoxpaHeHme".
[na akTMBauMmn AaHHON NPOrpPamMMHON KHOMKK cneyeT NOAKMOUNTb K
ocunnnorpady USB-Hakonutensb.

2 Y706bI BBECTU MMA dalina, B MeHto "Ima daitna" ncnonbsyinte NporpaMmHbie KHOMKM
Hanucartb, Beog v Yganutb Cumson.

Hanucatb — HaXXmuTe 3Ty NPOrpamMHy KHOMKY Y MOBEPHUTE PYYKY BBOAQ,
4yTObObl BbIOPATL CUMBOA A/1A TEKYLLLEN NMO3ULMN.

BBoA, — MCNo/b3yiiTe 3Ty NPOrpammHyto KHOMKY 415 BBOAA CUMBO/IOB U
nepemeLLleHMs Kypcopa B MO3nULMIO CleaytoLero cMmaona. HaxaTue
NPOrpaMmMHOM KHOMKKM BBOA paBHO3HAYHO HaXKaTUIO PYYKM BBOAA.

Ypanutb CUMBON — HAXKMUTE 3Ty NPOrPAMMHYHO KHOMKY, YTOBbI yaanuTb
TEKYLWMI CUMBO.

MO3KHO MCMOAb30BaTb NOAKAOUYEHHYIO KnaBuaTypy USB BMECTO MCMO/Ib30BaHMA
NPOrPamMHbIX KHOMOK peaakTUpoBaHua cumeonos Hanucatb (Man gpyrmx).

Ecnun goctynHa KHonka MpupaweHue, To ee MOXKHO MCMO/b30BaTh A1 aKTUBALLMM
WAV 0eaKTUBALMM aBTOMATUUYECKOro NpupalleHns MmeH dainos. Mpu
aBTOMATMYECKOM NPUPALLEHNN K UMeHM palina obaBnAeTCA YNCI0BOM MHAEKC M C
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KasKablM yauyHbIM COXpaHEHMeM K Hemy npubasnseTcs eanuuua. Ecam nma daina
[O0CTUraeT MaKCMMabHOM AMHBI, TO OHO ByAeT COOTBETCTBYIOLMM 06pasom
YKOPOUEHO, 4TOBbI MOMELLLANACh YMCN0BAA YaCTb MMEHW.

BoccTtaHoBneHMe dainoB HACTPOMKM, MACKM UM OMOPHbIX CUTHANOB

1 HasxkmuTe kHonKy [Save/Recall] (CoxpaHeHune/Bbi308).
2 B meHt0 "CoxpaHeHne/BbI308" HaxmMMUTe KHOMKY BOCCTaHOBUTb.

3 B meHto "BoccTaHoBAEHME" HAKMKUTE KHOMKY BOCCTAaHOBUTDL:, 3aTEM C MOMOLLBHO
pYyYKu BBOAA BbibepuTe TN dalina, KoTopbl TpebyeTcs BOCCTaHOBUTD:

Hactpoika (*.scp) — Cm. “BocctaHoBneHue ¢paioB HacTpolikn" Ha
cTpaHuLe 250.

Mask (*.msk) — Cm. “BocctaHoBneHue daitnos macku," Ha cTpaHmue 251.
Reference Waveform data (*.h5) — Cm. “BocctaHoBneHue $aiinoB onopHbIxX
curHanos ¢ USB-HakonuTensa" Ha cTpaHuue 251.

®aiibl HACTPOMKM UM MACKM TaKKe MOXHO BOCCTAHOBMTb, 3arpy3mB MX C MOMOLLbHO
aucnetyepa dannos. Cm. “Ancnetyep dannos" Ha cTpaHuLe 263.

Mo»KHO TaKke HacTpouTb KHonKky [Quick Action] (BbicTpoe aeiicTBue) nns
BOCCTaHOBNEHMA GaliIoB HACTPOMKM, MACKM M OMOPHbIX CUrHanoB. Cm. “HacTpoika
kHonku [Quick Action] (BbicTpoe aeicteure)" Ha cTpaHuLe 276.

BocctaHoBneHMe paliioB HACTPOMKM
®aiiNbl HACTPOMKM MOKHO BOCCTAHOBUTL M3 0AHOM M3 10 BHYTPEHHUX NanoK KaTasora \
Keysight Flash nnn c sBHewHero USB-HakonuTens.

1 HaxkmuTe kHonMKy [Save/Recall] (CoxpaHeHune/Bbi3os) > "BocctaHoBneHue" >
"BoccTaHoBAeHMe:", 3aTeM C MOMOLLbIO PYy4KM BBOAA BbibepuTe HacTpoiKa (*.scp).

2 HaXXmuTe BTOPYIO MPOrPaMMHYI0 KHOMKY M C MOMOLLbIO Py4YKM BBOA@ NepenanTe K
daliny, KoTopblit TpebyeTca BocCcTaHOBUTL. CM. “HaBurauma no mectam
coxpaHeHus" Ha cTpaHuue 248.

3 Haxkmute nporpammHyto KHomnky Haxkatb AnA BOCCTaHOBAEHMA.

OTO6pa3MTCH coo6u.|,eHme, YKa3biBatoullee, yCnewHo i1 BbINO/IHEHO BOCCTAaHOB/1IEHNE.

4 Ecnu TpebyeTcs yaanuTb C 3KpaHa BCe AaHHble, HakMKTe KHoMKy C6POC aKpaHa.
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BocctaHoBneHMe dhaitzioB Macku,

®aiiNbl MacKM MOYKHO BOCCTAHOBMUTL M3 04HOM M3 10 BHYTPEHHUX NanokK KaTaaora \
Keysight Flash nnu c sBHewHero USB-HakonuTens.

1

HaxmuTe kHonky [Save/Recall] (CoxpaHeHue/Bbi3os) > "BoccraHoBneHue" >
"BoccTaHoB/eHMe:", 3aTeM C MOMOLLLbIO pyYKM BBOAA BbibepnTe Macka (*.msk).

Ha)KMWTe BTOPYO MPOrpaMMHYyHO KHOMKY M C MOMOLLbIO PYYKM BBOAA NepenanTe K
daliny, KoTopblit TpebyeTca BoccTaHOBUTL. CM. “HaBurauma no mecram
coxpaHeHuAa" Ha cTpaHuue 248.

Ha)kmute nporpammHyto KHonky HaxkaTb AnA BOcCTaHOBAEHMUA.

OTO6pa3MTCﬂ COO6LLL€HI/Ie, YKa3blBatoulee, yCnewHo i1 BbINMO/IHEHO BOCCTaHOB/1IEHNE.

Ecnv TpebyeTcA yAanuTb € 3KpaHa Bce JaHHble AN BOCCTAHOB/AEHHbIE AaHHble
MaCKM, HaxkmnTe KHonKky Copoc akpaHa nan C6poc macku.

BocctaHoBneHMe $pariioB ONopHbIX cMrHanos ¢ USB-Hakonutena

HaxmuTe kHonky [Save/Recall] (CoxpaHeHue/Bbizos).
B meHto "CoxpaHeHne/Bbi30B" HaKMUTE MPOrpaMMHYH0 KHOMKY BoccTaHoBAeHMe.

B meHto "BoccTaHoBeHME" HaxmUTe NporpamMmmHyLo KHOMKy BocctaHoBneHue v ¢
NMOMOLLLbIO Py4KM BBOAa BbibepuTe Reference Waveform data (*.h5) .

HaxmuTe nporpammHyto KHOMKY K ONOPH: 1 C NOMOLLbIO Py4KM BBOAA BbibepuTe
HeobxoaMMblIli dalin ONopPHOro cMrHana.

Ha)KMWTe BTOPYIO MPOrpaMMHYH0 KHOTMKY M C MOMOLLLbIO PYyYKM BBOAA NepenanTe K
danny, KotTopbit TpebyeTcs BoccTaHOBUTL. Cm. “HaBurauma no mecram
coxpaHeHusa" Ha cTpaHuue 248.

Ha)kmmTe nporpammHyto KHonky HaxkaTb ANA BOCCTaHOBAEHMUA.

OTobpasuntcs cooblieHne, yKasbliBatollee, YCrelHo 1 BbINOSHEHO BOCCTaHOBEHME,

Ecnu TpebyeTca yaannTb C 3KpaHa BCe AaHHbIE, 3@ UCK/KYEHMEM ONOPHOro CUrHana,
HaxkmuTe KHoMKy C6pocC aKpaHa.

BoccTaHOBNEHME HACTPOEK MO YMONYaHUIO

1
2

HaxmuTe kHonky [Save/Recall] (CoxpaHeHue/Bbi3os).

B meHio "Save/Recall" HaskmuTe Default/Erase.
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3 B meHto "Moo yMONYaHUI" HaXKMUTE OAHY M3 CedyHoLLMX MPOrpamMmMHbIX KHOMOK:

HacTpoiika no ymonuyaHuio — BOCCTaHOB/IEHME HAaCTPOMKM ocumnnorpada no
YMONYaHMI0. DPDEKT TOT XKe, YTO M NPU HaxKaTMK KHonKK [Default Setup]
(HacTtp.no ymonuaHuio) Ha nuuesoit naHenu. Cm. “BocctaHoBNeHME HacTpoek
ocumanorpada no ymonyaHuio" Ha ctpaHuue 29.

Mpu BOCCTaHOB/IEHUMN HaCTpOIZKl/I Nno YMOJIYaHNIO HEKOTOPbIE NO/1b30BaTE/IbCKMNE
HaCTpOl‘/‘IKl/l HE U3MEHAIOTCA.
3aBoacKan HaCTpOﬁKa— BOCCTaHOB/1IEHMNE 3aBOACKNX HACTPOEK ocu,mnnorpad)a no

YMOMYaHWIO.

TaKoe BOoCCTaHOB/IEHWE CeayeT NOATBEPANTL, MOCKO/IbKY B 3TOM Cayvae
Nno/1b30BaTE/IbCKMNE HaCTpOVIKVI He COXPaHAKTCA.

BbinonHeHne 6e30nacHOM OYNCTKM

1 HaxmuTe kHonKy [Save/Recall] (CoxpaHeHune/Bbi30B).

2 B meHio "Save/Recall" HaxkmuTe Default/Erase.

3 B meHto "Mo ymonuaHuio" HaxkmuTe KHoNKy besonacHas ounctka.
STa NporpaMmHas KHoMKa No3BoAAET BbINONHWUTL HE30MaCHY OYUCTKY BCEN
SHEProHe3aBMCUMOMN NaMATKU, COrNacHO TpebOBaHMAM rnaBbl 8 PyKOBOACTBA MO

NPUMEHEHWIO HALLMOHAbHOM NPOrpaMmMbl 0becneveHna CEKPETHOCTM Ha
npombILWAeHHbIX Npeanpuatuax (NISPOM).

HeobxoanMmo noateepanTb HesonacHyto o4ncTKy. Mo 3aBeplieHnn GesonacHom
O4YMCTKM ocumnnorpad byaeTt nepesarpyeH.
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19 [MeuaTb (3KpaHOB)

MeuyaTb 3KpaHa ocumnnorpada / 253

HacTpoiika nogxnto4eHna ceteBoro npuHTepa / 255
YcTaHOBKa 3HauYeHui napameTpos neyatn / 256
YcTaHOBKa 3HayeHus napametpa "ManuTpa" / 257

Ecnm yctaHosneH moaynb DSOXLAN LAN/VGA, MOXKHO pacnedyaTtaTb BCE 3/1eMeHTbI
3KpaHa, BKAOYaA CTPOKY COCTOAHUA M MPOrPamMMHble KHOMKK, C MOMOLLLbHO
USB-npuHTepa nan ceTeBoro NpuHTEpa.

Mpw HaxkaTnm kHonku [Print] (MeuyaTb) oTobparkaeTca meHto "HacTpoiika nevatn". Moka
NPUHTEP HE MOAKIOYEH, NPOTrPAMMHbIE KHOMKM NapameTpoB NevaTv 1 KHoMkKa
HaxkmuTe gna neyatu 3aTeHeHbl (HELOCTYMHbI).

MeuyaTb 3KpaHa ocuunnorpada

1 [MoakntoumTte npuHTEp. JOCTYNHbI Cheayouime BapnaHTbl:
MNoakntoumnte USB-npuHTep K nopTy USB nnueso naHenn nam K npamoyrosbHoMy
nopTty USB Ha 3agHen naHenn ycTpoicTBaa.
O6HOBMEHHbIM CMMCOK MPUHTEPOB, COBMECTMMbIX C ocumanorpadpamm InfiniiVision,
[ocTyneH Ha Beb-cante "www.keysight.com/find/InfiniiVision-printers".

HacTpoliTe nogkntodeHne ceteBoro npuHTepa. Cm. “HacTpoiika noaKato4eHnn
ceTeBoro npuHTepa" Ha cTpaHumue 255.

2 HaskmuTe KHonKy [Print] (MewaTb) Ha fnLEeBOM NaHenn.

3 B meHto "HacTpolika neyaTu" HaskMmUTe NporpaMmmHyto KHomnKy MeyaTb Ha, 3aTem C
NMOMOLLIO PYYKM BBOAA BbIGEPUTE HYKHbIN NPUHTEP.

4 HaxkmuTe nporpaMmmHyto KHomnky MapameTpsbl 415 BbiGOpa NapameTpoB neyaTw.
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Mevyats

Cm. “YcTaHOBKa 3Ha4YeHUI napameTpoB neyatn' Ha cTpaHuue 256.

5 HaxmuTe nporpammHyto kHonky Manutpa gna sbibopa NannTpbl. Cm. “YcTaHOBKa
3HayeHus napametpa "ManuTpa"" Ha cTpaHuue 257.

6 HaxmuTe nporpammHyto KHoMKy Haxmute ana nevartu.

Y1o6bl NpepBaTh NPOLECC NeYaTn, HaXKMUTE NPOrpaMMHYI0 KHOMKY OTMeHa neyaTy.

Ocumnnorpad pacneyaTaeT MeHIO, OTKPLITOE NOCAEAHUM A0 HaXKaTUA KHOMNKM [Print]
(Meuatb). MoaTtomy, ecnu oo HaxkaTua KHonku [Print] (MeyaTb) Ha 3KkpaHe
oTobpakaloTcA pesy/bTaTbl U3MEPEeHUi (Hanpumep, amnanTyabl, 4acToTbl U T.4.), OHK
6yayT pacneyaTaHbl.

[na neyaTy aKpaHa, B HUMKHEW YacTM KOTOporo otobpaykaerca meHio "HacTpoitka
neyaTtn", Haxkmute KHonky [Print] (MeuaTb) ABa pa3a, 3aTeM HaxKMUTE NPOrPaMMHYO
KHOMKy Haxmute gna neuatu.

[na neyaT sKpaHa MOXKHO TaKKe HacTpouTb KHonKy [Quick Action] (BbicTpoe
peiicreue). Cm. “Hactpoiika kHonku [Quick Action] (BbicTpoe aelicteue)" Ha
CTpaHuue 276.

Cm. Takke o “[lobaBneHue nosacHeHua" Ha cTpaHuue 277
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HaCTpOVIKa NOARTIIOYEHNA CETEBOIO MNMPUHTEPA

Ecnm yctaHosneH moaynb DSOXLAN LAN/VGA, MOKHO HacTpOUTb NOAKAOYEHWE
CEeTeBOro NpuHTEpa.

Cemesoli npuHmep — 3TO NPUHTEP, NOAKMOUYEHHbIN K KOMMbIOTEPY MM CEPBEPY NEeYaTy
B CETH.

1
2

HaxkmmTe kHonky [Print] (Mewatb) Ha nnueBoi naHenu.

B meHto "HacTpoiika neyat" HaxmmTe nporpammHyto KHonky MeyaTtb Ha, 3aTem C
NMOMOLLIO PYYKM BBOAA BbibepuTe CeTeBOW NPUHTEP, KOTOPLIN TPEbyeTCs HaCTPOUTb.

Ha)kMuWTe nporpammHyto KHoMKy HacTpoiika ceTu.

B meHto "HacTpolika ceTeBoro npuHTEpPa' HaXKMuTe NPOrpamMHYHO KHOMKY
MN3meHUTb, 3aTeM C MOMOLLbIO PYYKM BBOAA BbiIbEpUTE NapaMeTp CETU, KOTOPbIN
TpebyeTca 3aaaTh.

HeobxoaMMmo 3aaTb 3HAUYEHUA CAeAyoLWero napameTpa:

Aapec npuHTepa - 3T0 apec NpMHTepa UAKN cepBepa NpMHTepPa B OAHOM U3
cneayrowmx GopmaTos.

IP-aapec ceTeBoro npuHTepa (Hanpumep: 192.168.1.100 or
192.168.1.100:650). lonoAHUTENbHO NOC/E ABOETOYMA MOMKHO YKa3aTb
HeCTaHAapPTHbIN HOMEep NopTa.

IP-agpec cepBepa NpUHTEPA, NOC/E KOTOPOTo A0BOABNAEH NYTb K MPUHTEPY
(Hanpumep: 192.168.1.100/printers/printer-name or
192.168.1.100:650/printers/printer-name).

MyTb K 06wemy cetesomy npuHtepy Windows (Hanpumep: \\server\share).
Ecav B KadecTse afpeca npuHTEpa yKasaH obuimnii cetesoi npuHTep Windows, ¢

NMOMOLLLbIO MPOrPaMMHOM KHOMKM M3MEHUTb MOXKHO TaKyKe BBECTM Creaytoline
HaCTPOWKMW.

CeTeBOM AOMEH - 3T0 M5 gomeHa ceT Windows.

Mmsa nonb3oBatensa - 370 MM 4714 BXoaa B AomeH ceti Windows.

Maponb - 370 Naposb AN BxoAa B AomeH ceTn Windows.

Ona cbpoca BBeAEHHOTO NAapPO/s HAXXMUTE NPOrPamMMHY0 KHOMKY YaanuTb
napob.

[na BBOAA NapameTpoB CETEBOrO NPUHTEPA UCNO/b3YNTE NPOrPAMMHbIE KHOMKM
Hanucatb, Bsoa v Yaanutb cumson.
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HanucaTb — HakmmTe 3Ty NPOrpammHyo KHOMKY M MOBEPHUTE PyUKy BBOAA,
4TO6bI BbIOPATb CUMBO/ B TEKYLLEN NO3NLMM.

BBog, — MCNo/b3yiTe 3Ty NPOrPammHyto KHOMKY 415 BBOAA CUMBO/IOB U
nepemeLLeHMs Kypcopa B MO3ULMIO CleaytoWero CMMBoa.

YAanuTb CUMBON — HaXXMMaiTe NPOrpaMmMHyto KHOMKy BBOA, MOKa HY»KHbIN
CUMBO/ He ByAeT BblAe/IEH, 3aTEM HaXKMUTE 3Ty NMPOrPaMMHYIO KHOMKY, YTOBbI
yAannUTb CUMBOJI.

MO3KHO MCMONb30BaTb NOAKAOUYEHHYIO KNaBuaTypy USB BMeECTO UCMO/b30BaHMA
NPOrPamMHbIX KHOMOK pefakTUpoBaHUA cuMBonoB Hanucatb (Mnm gpyrmx).

6 HakmuTe NporpammHyto KHOMKY MPUMEHUTb, YTOObI YCTaHOBUTL MOAKAOYEHNE K
npuHTEpY.

OTobpasuntcs cooblieHne, yKasbliBatollee, yCrelHo M YCTaHOBAEHO NOAKIOYEHMeE.

YCTaHOBKaA 3HAYeHUM MNapaMeTpoB nevyaTu

B meHto "HacTpoika neyatn" HaxkmmTe nporpammHyto KHonky Mapametpbl, 4TOObI
M3MEHWTb 3HAYEHMA CAeayIOLLIMX NapaMeTpOoB.

¢ [laHHble HAaCTPOMKKU — NeyaTb AaHHbIX HACTPONKKM ocumnnorpada, BkaOYaA
HaCTPOWKM pa3BepTKM, OTKNOHEHUA, 3amnycKa, cbopa AaHHbIX, MaTeMaTUYECKMX
byHKUMI, oTOBpaxkeHua.

¢ WHBepTMpOBaTH LiBETa KOOPANHATHOM CETKM — M3MEHEHMeEe YepHOoro GoHa Ha
6enblit AN8 SKOHOMMM YePHbIX YEPHUA MPU NeYvaTh M3obparkeHnin ocumnnnorpada.
Pexxvm UHBepTMpOBaThb LiBETa KOOPAUHATHOMN CETKMU YCTAHOB/IEH MO YMONYAHMIO.

=
/’h\ SN 4
= -_—" NS
He vHBepTMpoBaHHas MHBepTMpoBaHHas
KOOpAuHaTHasi ceTka KOOpAMHaTHasi ceTka
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Mopaaua cTpaHULUbl — OTNpasKa KOMaHApl NoAauYM CTPaHUUbI Ha NPUHTEP nocne
neyatu M306paKeHUa CMrHana 1 nepes nNevaTblo AaHHbIX HAaCTPOMKKM. YcTaHoBUTE
ana napameTtpa Nogayva cTpaHuuUbl 3HavYeHMe "BbIKA.", ecan TpebyeTcs HanevyaTaTb
[OaHHble HAaCTPOMKM U M30DPaXKeHMe CUrHana Ha OfHOM M TOM e AncTe. IToT
napameTp akTMBEH, TO/IbKO ec/in BbibpaH napameTp [aHHble HAaCTPOUKK. Ec/im
[OaHHble HAaCTPOMKM HEBO3MOMKHO HamevaTaTb Ha OAHOM CTpaHMLLE C M306parKeHnem
CWUrHana, oHu ByayT HanedvaTaHbl Ha HOBOM CTPaHMLIE, HE3aBMCMMO OT TOrO, Kakoe
3HayeHwue yCTaHOBNEHO ANA NapameTpa Mogaya cTpaHUub.

AnbbOMHaA — neyaTb Ha CTPaHWLLE, PACNONOKEHHOM rOPU3OHTANbHO, a He
BEPTUKANbHO (KHUKHAA OpueHTaLma).

YCTaHOBKa 3HayeHus napameTpa "Manmtpa”

B meHto "HacTpoiika nevatn" HaxxmuTe nporpammHyto KHonky ManuTtpa, 4tobbl
N3MEHUTb 3HAYEHUA CAefytoLLMX NapameTposB.

LiBeT — neyaTb 3KpaHa B LBETE.

[Opaiisep neyat ocumanorpada He NoAaepKnBaeT nevatb LBETHbIX M306paKeHui
Ha LUBETHbIX /1a3ePHbIX NPUHTEPAX, MO3TOMY MPW NOAKMOYEHUN K 1a3ePHOMY
NpuUHTEPY NapameTp LiBeT HeaocTyneH.

LLIkana ceporo — neyatb 3KpaHa B OTTEHKAX CEPOro, a He B LiBETE.

Ocumnnorpadsl Keysight InfiniiVision 2000 cepun X PykoBoACTBO No/ib30BaTE A 257



19 MeyaTb (aKpaHoOB)

*% HAYYHOE
258 Ocuwmnnorpadsl Keysight InfiniiVision ZOoz@MIOBOBmBAH"E

TPYNOA KOMOAHMHA



Ocumnnorpadsl Keysight InfiniiVision 2000 cepum X
PyKoBOACTBO NO/1b30BaTENA

20 HacTpouKu yTUAUT

HacTpoiiku nHTepdelica BBoga-sbisoga / 259

HacTpoiika nogkatoueHua ocunnnorpada Kk cetm LAN / 260

Oucnetuep dainos / 263

HacTpoiika napameTpos ocuunnorpada / 265

HacTpoiika yacos ocuunnorpada / 268

HacTpoiika uctouHmKka ans pasbema TRIG OUT Ha 3agHel naHenn / 269
BbinonHeHue obcnykmeanusa / 270

HacTpoiika kHonku [Quick Action] (BbicTpoe aelicteune) / 276
[ob6asneHune nosacHenusa / 277

B 370V rnaBe onucbiBatoTcA GYHKLMU YTUAUT ocuuanorpada.

HacTpolkn nHTepdeica BBOAa-BbIBOAA

LocTtyn K ocumnnorpady nam ynpasaeHne MM MOXKHO OCYLLECTBAATb ANCTAHLMOHHO C
NMOMOLLbIO CNeaylolmx MHTepdeicos BBOAA-BbIBOAA:

e nopT ycTpoitcTea USB Ha 3agHel naHenu (nopT USB npamoyronbHoi Gopmbi);

e uHTepdeiic LAN, Koraa B oTceke Ana MOAY/IA Ha 3aAHeN NaHean yCTaHOBAeH MOy /b
LAN/VGA;

¢ uHTepdelic GPIB, Koraa B OTCeKe A48 MOAY/IA Ha 3aAHel NaHe M yCTaHOBAEH MOAY /b
GPIB.

HacTpoiika nHTepdeiicos BBOAA-BbIBOAA

1 Ha anuesoi naHenu ocuunnorpada Haxmute KHonky [Utility] (YTuauTbl).

2 B meHt0 "YTunutel" HaxkmuTe BBOA-BbIBOA,
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20 Hactpoiku ytmant

CM. Takxe

3 B meHto "BBoa-BbiBoA" HaxmuTe HacTpouTb.

LAN — ecnv yctaHosneH moayns DSOXLAN LAN/VGA, To ¢ noMOLLbIO
nporpammHubix KHonok Mapametpbl LAN 1 C6poc LAN MOXKHO HacTpouTb
nHtepderic LAN. Cm. “HacTpoiika nogkntoveHma ocumnnorpada kK cetn LAN" Ha
cTpaHuLe 260.

GPIB — ecnu yctaHoBieH moayab DSOXGPIB GPIB, To ¢ noMolLLbio NporpaMmHom
KHOMKW ABpec MOXHO HacTpouTb aapec GPIB.

BbINONHATL HACTPOMKY UHTepdelica USB He TpebyeTcs.
Mpw yCTaHOBNEHHOM MHTepdelice BBOAA-BbIBOAA NOCTOSHHO BK/IKOYEHO YaAaNeHHOe
yrnpasfieHme 3Tum uHTepdericom. Kpome Toro, ynpasaeHmne ocumnnorpadom moxeT

0HOBPEMEHHO OCYLLLECTB/IATLCA MOCPEACTBOM HECKO/IbKUX MHTEpdencos
BBOJa-BbIBOAA (Hanpumep, USB 1 LAN).

e [naea 21, “Beb-untepdeiic,” Ha cTp. 281 (Kkorga ocumnnorpad NOAKNOUEH K CETU
LAN).

e “lncTaHUMOHHOE NporpammunpoBaHune yepes Web-nHTtepdeic" Ha cTpaHmue 287

* Pykosodcmeo npoepammucma ocumnnorpada.

e “[lUCTaHUMOHHOE NPOrpammMmMpoBaHKMe ¢ npumeHeHnem naketa Keysight 10
Libraries" Ha cTpaHuue 288

HacTpoika noakntodeHma ocumnnorpada k cetn LAN

260

Ecnu yctaHosneH moaynb DSOXLAN LAN/VGA, ocupnnorpad MOXHO NOAKNOYUTL K CETH
W HaCTPOWUTb ero nogkntodeHue K cetu LAN. [Tocne 3T0ro MoXKHO NONb30BaTLCA ero
BebH-MHTEphENnCcoM UK yNpaBaaTb UM yaaneHHo Yepes nHTepoeiic LAN.

Ocumnnnorpad noaaepkmsaet GyHKUMM aBTOMATUYECKOM UM PYYHOM HAaCTPOWMKM
coeanHeHusa LAN (cm. pasgen “YctaHoBKa coegmHeHus c cetbto LAN" Ha cTpaHmue 261).
MOHO HacTpoUTb 1 Npsimoe coeamHeHune LAN mexay ocumnnorpadom m MK (cm.
pasaen “ABToHOMHoOe (Npamoe) nogkatodeHue K MK" Ha cTpaHuue 262).

rocne HacTpolKK ocumanorpada B CETU C MOMOLLbIO BEH-CTpaHMLbl ocumanorpada
MOYXHO MPOCMOTPETb UM U3MEHUTb Er0 CETEBbIE HACTPOMKM, @ TaKXKe AONONHUTEIbHbIE
napameTpsbl (Hanpumep, ceTesol napob). Cm. Masa 21, “Beb-nHTepdeitc,” Ha cTp. 281.
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MNocne noakntoveHmsa ocumnnorpada K cetm LAN nonesHo orpaHnYmnTb AOCTYM K HEMY,
334aB Naposib. [10 yMONYaHUIO OH He 3aluuLLeH naposem. YTobbl 3a4aTb NApoAb, CM.
pasgen “YcraHoBKa napona" Ha cTpaHuue 294.

Bcakui pPa3 Nnpn nUsSmMeHeHNM MMeHU XOCT-CUCTEMDbI ocu,vmnorpacba coeanHeHne mexagy
HUM n ceTbto LAN npepbiBaeTca. [1na BOCCTaHOBAEHMA 3TOrO CoegMHEeHna cneayet
MCNOo/Ib30BaTb HOBOE UMA XOCT-CUCTEMbI an60pa.

YcTaHOBKa coegmnHeHuna ¢ cetbto LAN

ABTomatmyeckas 1 Haxkmute kHonku [Utility] (YruauTtbl) > BBoa-BbiBOA,
HacTpoWuKa

N

HaxmuTe nporpammHyto KHonky Hactpoiku LAN.

3 HaxmuTe nporpammHyto KHomnKy HacTpoiKa, nosepHuUTE pyyKy BBOAA, YTOOLI
BbIOPaTh NapameTp ABTOMATUUECKU M CHOBA HAXKMMUTE 3Ty NMPOTrPaMMHYIO KHOMKY,
YTOObI MPUMEHUTL HACTPOMKY.

Ecnn cetb nogaepkmeaet npotokon DHCP nan AutolP, To npumeHeHme napameTpa
ABTOMATUYECKM NO3BO/IAET UCMOJIb30BATb 3TU YCAYIM 1A NONYyYeHUA HacTpoek LAN
ocumnnorpada.

4 Ecnv ceTb nogaepmeaeT cuctemy Dynamic DNS, TO MOXKHO 334eMCTBOBATb
dyHKumo Dynamic DNS o015 perncrpaumm MMeHM XoCT-cucTembl ocumnnorpada c
MCcnonb3oBaHnem paspewenna nmeH DNS-cepsepa.

5 [nAa paspelieHuns nmeH B Hebonblwmx ceTax 6e3 TpaamumoHHoro DNS-cepsepa
MOXHO 3a4encTBoBaTh yHKUMO Multicast DNS, nossonstollyto ocumnnnorpady
MCNONb30BaTb MHOroaapecHyto cucrtemy DNS.

6 TloakntoumnTe ocumnnorpad K nokanabHom cetu (LAN), noacoeamHus kabenb LAN K
nopty "LAN", HaxoaAwemyca Ha 3aaHel naHenu npubopa.

Yepes HECKO/IbKO CeKyHA, ocumanorpad aBToOMaTUYECKM NOAKIHOUUTCA K CETU.

Ecnun aBTOMaTMUYECKOTO MOAKAUYEHUA ocLMANorpada K CETU HE MPOUCXOANT, TO
HaxmuTe KHonku [Utility] (YruauTtbl) > BeBoa-BbiBog > C6poc LAN. Ocumnnorpad
MOAKKOUMTCA K CETU Yepes HECKO/IbKO CEKYHA,

Hactpoiika 1 MMonyynTe y CETEBOrO aAMUHUCTPATOPA CETEBbIE HACTPOMKKM ocumnnorpada (Kak To:
BPY4YHYIO UMA XocT-cucTemsl, IP-aapec, macka noaceTw, IP-aapec wnto3a, IP-agpec DNS 1 T.4.).

2 Hasxkmute kHonkK [Utility] (YTuauTel) > BBoa-BbiBOA,

3 HaxkmuTe nporpaMmHyto KHonky HacTpoiiku LAN.
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262

4

HakmuTe nporpammHyto KHOMKy HacTpoiKa, nosepHuUTe pyyKy BBOAA, YTOObI
BbIGpaTh NapameTp ABTOMATUUECKMU 1 CHOBA HAaXXMUTE 3Ty NMPOrPamMMHYI0 KHOMKY,
YTOObI €r0 OTKMYUTL.

Ecan napametp "ABTOMaTnyeckm" He BKAOYEH, TO HacTponky' LAN ocumnnorpada
cneflyeT BbINOHUTb BPYYHYO C MOMOLLbIO MPOrpamMHbIX KHOMoK Agpeca 1 Umsa
XocTa.

HactpoiiTe nHtepdeiic LAN ocumnnorpada.
a HaxmuTe nporpammHyto KHOMKy Aapeca.

b C nomolipbto NnporpaMmHoi KHOMKKM U3MeHUTb (a TaKkKe ApyrMx NporpaMmmHbIx
KHOMOK M py4KM BBOJA) BBEAMTE 3HaYeHus IP-agpeca, macku noaceTn, IP-agpeca
wto3a u IP-aapeca DNS. 1o OKOHYaHMM BEPHUTECH B MEPAPXMUIO MEHIO.

¢ Haxmute nporpammHyto KHONKy Uma xocTa. BeeauTe nma XO0CTa C NOMOLLbIO
NPOrPaMMHbIX KHOMOK 1 py4KM BBOAA. [10 OKOHYAHWKM BEPHUTECH B MEPaPXMIO
MEHIO.

d Haxmute nporpammHyto KHoMKy NMPUMeHUTb.

Moaknounte ocumnnorpad K nokanbHom cetn (LAN), nogcoeamHms kabens LAN K
nopty "LAN", HaxoaAWEemyca Ha 3aaHel naHenm npubopa.

ABTOHOMHOE (Npamoe) noakntodeHme K MK

[anee onucbiBaeTcs npoueaypa yCTaHOBKM NPAMOTO (aBTOHOMHOIO) COeAMHEHUA C
ocumanorpadom. OHO NpUMeHsAETCs 419 yrpaBaeHUa oCUMAIOrPadOM C MOMOLLLIO
HOYTBYKa MM aBTOHOMHOIO KOMMbIOTEPA.

1
2

Haxmute kHonku [Utility] (YTnautbl) > BBog-BbiBoA,
HaxmuTe nporpammHyto KHornky Hactpoiiku LAN.

HaxkMuTe nporpammHyto KHOMKy HacTpoiKa, noBepHMTe pyyKy BBOAA, YTOObI
BbI6paTb NapameTp ABTOMATUUYECKMU ¥ CHOBA HAXXMUTE 3Ty MPOrPaMMHYHO KHOMKY,
4YTOObI MPUMEHUTL HACTPOWKY.

Ecnu cetb nopgaepkmsaet npotokon DHCP nan AutolP, To npmeHeHne napameTpa
ABTOMATMYECKM MO3BOJIAET MCMO/Ib30BaTb 3TU YC/YIN ANA NONyYeHmA HacTpoek LAN
ocunnnorpada.

MNoakntounte MK K ocumnnorpady c NoMolLbio KpoccosepHoro Kabena LAN, Takoro,
Kak kabenb Keysight Ne 5061-0701 — cm. Ha Beb-caiTe no agpecy
"www.parts.keysight.com".

BbikntoumnTe ocumnnorpad 1 BKAOUYMTE ero cHoBa. [oAoXAMTe, MOKa HaCTPOUTCA
coeamHeHune LAN:
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HaskmuTe KHonku [Utility] (Yruautbl) > 1/0O v nogoxaute, noka He otobpasuTca
coctosiime LAN "HacTpoeHo".

3TO MOXKET 3aHATb HECKO/IbKO MUHYT.

Mpnbop NOAK/OYEH, M MOXKHO BOCMO0/1b30BaTbCA €ro Beb-nHTepdecom nam ynpasasats
nm no cetn LAN.

Oucnetyep danos

Oncnetyep dainos obecneynBaeT HaBUrALMIO NO BHYTPEHHeM GainnoBON cucteme
ocunnnorpada u dannossim cuctemam USB-Hakonutenei.

N3 BHYTpeHHEeM GainI0BON CUCTEMbI MOXKHO 3arpy»KaTb dGai/ibl HacTPoeK ocumanorpada
AN bainbl Macku.

C nogkntodeHHoro USB-HakonuTe s MOXKHO 3arpy»KaTb Gaibl HACTPOMKK, daibl
Macku, dalinbl AnueHsnm, danabl 06HOBAEHUA MUKponporpamm (*.cab), dainabl MeTKM 1
T.4. Kpome TOro, ¢ noak todeHHoro USB-HakonuTens MOXKHO yaansaTe Gpalisibl.

MNopTt USB Ha auuesol naHenu 1 nopt USB Ha 3aaHei naHenun, 0603HauYeHHbIN Kak
"HOST" (XOCT) — a10 nocnepoBaTtesibHble USB pasbembl TMNa A. UMEHHO K 3TUM
pasbemam MOXKHO NogKnoYaTb USB-HaKonUTeNn U NPUHTEPSI.

KBagpaTHbIl pasbem Ha 3aAHelt naHenn, o6o3HaueHHbIN Kak "DEVICE" (YCTPOMCTBO),
obecneunBaeT ynpasneHune ocunnnorpadom no USB. MNoapobHee cm. Pykosoocmeo
npozpammucma.

BHyTpeHHAn daitnosan cuctema ocumanorpada, Haxoasawancsa B anpexktopum "\Keysight
Flash", coctonTt 13 10 mecTt xpaHeHua GainoB HaCTPOMKM YCTPOMCTBA N YETbIPEX MECT
XpaHeHusa GaioB Macku.

VicnonbsoBaHue ancnetdepa daiios
1 Haxkmute kHonky [Utility] (YruauTer) > AucneTtuep dpaiinos.

2 HaxKMuWTe nNepByto NPOrpPamMmMHY0 KHOMKY meHto "[Ancnetyep ¢pannos" 1 ncnonbsymnte
O/19 NPOKPYTKM KHOMKY BBO/a.
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seassasppoopo?®

MepBas NporpaMmmHasn KHOMKa MOXKET ObiTb 0603HaYeHa caeaylowmm obpasom:

HarkaTb Ana nepexoga — npu 3TOM 414 Nepexoa K HOBOM nanke Uau mecty
XpaHeHWs AOCTaTOYHO HaKaTb Py4YKy BBOAA.

MecTto — npv BblaesieHnK BbIBpaHHOro KaTanora.

BbibpaHo — npu BblaeneHWM daiina, KOTOPbIM MOXKHO 3arpy3unTb AW YONUTD.

Koraa nossuTcs Takoe 0b603HauYeHne, 414 BbINOAHEHWA COOTBETCTBYIOLLETO
OeMCTBMA MOXKHO HaXKaTb MPOrpamMmmHble KHOMKK 3arpysutb ¢ain nav Yaanutb
daiin.

HaaTtne nporpaMmmHoi KHOMKM 3arpy3autb ¢paia pasHO3HaYHO HAXKaTUIO PYUKM
BBOAA.

BoccTaHoBMTb Ha ocumanorpade dain, yaaneHHsiin ¢ USB-HakonuTens,
HEBO3MOXHO.

[na cosnaHua katanoros Ha USB-Hakonutene BOCﬂOﬂbSyVITer KOMMbKOTEPOM.

USB-Hakonutenn  C ocumnnorpadom coBmectmo 6onbinHcTBo USB-Hakonuteneit. OaHaKo HEKOTOpbIe
YCTPOWCTBA MOIYT HE MNOALEPKMBATLCA, YTO A€NAET UX YTEHME M 3aMUCh HA HMX
HEBO3MOKHOM.
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Koraa USB-HakonuTenb NOAKAOYEH K NepeaHemMy nan 3agHemy nopty USB
ocumanorpada, NP YTEHNKU €ro Ha AMCNIEE MOKET HEHAA0r0 0TOOPA3nUTLCA
HebOo/IbWOM 3HAYOK B BUAE YETbIPEXLIBETHOTO KPYHKKA.

Mepen oTkAtoveHem USB-Hakonutens "m3BnekaTb" ero He TpebyeTca. Mpocto
ybeamuTeck, YTo 3anyLleHHas onepauma BbIMOJHEHa, U OTK/KOYMTE YCTPOMCTBO OT NopTa
USB ocumnnorpada.

He cnenyet noakntoyaTs ycTpoiictea USB, onpeaenaemsble Kak ob6opyaoBaHue TMNa
"CD", TaK KaK 3TW yCTPOMCTBa He cOBMeCTUMbI ¢ ocumanorpadamu InfiniiVision cepum X.

Ecam kK ocumnnorpady nogxnodeHo asa USB-HakonuTens, To nepsoe 0b603Havaercs, Kak
"\usb", a BTopoe — Kak "\ush2".

Cm. Takke ¢ [naBa 18, “CoxpaHeHne/BocCTaHOBAEHME (HACTPOMKM, SKPaHbI, AaHHbIe),” Ha CTp.
241

HacTponKka napameTpoBs ocuuanorpada

B meHto "Monb3oBaTeNbCKME HAaCTPOMKKM" (A0CTYN K KOTOPOMY MOMKHO MONYUYNUTh, HasKaB
[Utility] (YTunuTtbi) > "MapameTtpbl” > "HacTpPONKKU") MOXKHO HAaCTPOWTL 3HAYEHMUS
napameTpos ocuunnorpada.

e “PacwmpeHune No LEeHTPY UM MO HUKHEMY YPOBHI" Ha cTpaHuLe 265
e “OTKN0YeHne/BKAOYEHNE NPO3PaYHbIX GOHOB" Ha CTpaHuLe 266

e “3arpyska 6ubAMOTEKM METOK Mo yMo/IYaHWUI" Ha cTpaHule 266

e “HacTpolika aKpaHHOM 3acTaBKkK" Ha cTpaHuLe 266

e “YcTaHOBKa NapameTpoOB HACTPOMKM aBTOMacLiTaba" Ha cTpaHuLe 267

PacumpeHme no UeHTPY UM No HUXHEMY YPOBHKO

MpKn U3MEHEHUW HAaCTPOEK BONIbT/AENEHNA KaHaa MOXKHO HaCTPOWTb pacliMpeHmne
3KpaHa ¢ n3obparkeHnem GopMbl CUrHaNA MO HUKHEMY YPOBHIO M MO LEHTPY.
YCTaHOBKa KOHTPO/IbHOM TOYKM PaCLUMPEHMA CUrHaNa

1 HaxkmuTe KHonKy [Utility] (YTuauTbl) > "NapameTpbl” > "Hactpoiiku" > "PackpbiTh"
¥ BbibepuTe OAMH M3 CNeayLmMX NapameTposB.

3aszemneHue — otobpakeHne GopMbl CMrHaNa ByaeT pacluMpPeHO OT NOOXKEHMUA
HWXKHETO YPOBHSA KaHasia. ITO HacTPOWKa Mo YMOYaHMIO.

Ocumnnorpadsl Keysight InfiniiVision 2000 cepun X PykoBOACTBO N0OAL30BaTE/ A 265



20 Hactpoiku ytmant

HWKHWI ypOBEHb CUTHANA OMNPeENAETCA MO NOMOKEHMIO 3HAYKA (£*) 8 KpalHewn
IeBOW 4aCTM 3KpaHa.

MpK HacTpOMKe YyBCTBUTENBHOCTM MO BEPTUKAAM (BONIbTbI/OENEHUS) HUKHMIA
ypoBeHb He ByaeT cMeLlaTbCs.

ECNM HUMKHMIA YPOBEHb BbIXOAWT 3@ Npeaesbl akpaHa, bopma curHana byaet
paclmMpeHa Nno BEPXHEMY MU OT HUKHEMY Kpato 3KpaHa, B 3aBUCMMOCTU OT TOrO,
B KaKOM Y4aCTW HUKHWUI YPOBEHb BbIXOAMT 3a €r0 Npeaensl.

LleHTp — oTobparkeHne Gopmbl C1rHana byaeT pacliMpeHo No LUeHTPY aKkpaHa.

OTKAtoYeHMe/BKAOYEeHMEe Npo3paYyHbiX GOHOB

VimeeTcs napameTp, B 3aBMCMMOCTM OT 3HaYEHMA KOTOPOro Npu 0TOBpPasKeHUN
M3MEPEHWIA, CTaTUCTUKM, MHGOPMaLMM 06 ONMOPHOM CUrHase U APYroi TEKCTOBOM
nHbopMaLmMmM ByaeT MCNONb30BATLCA NPO3PAYHbINA MK CNOLWHON GOH.

1 HaxmuTe kHonky [Utility] (YTuautbl) > "MNapametpbl” > "Hactpoiiku".

2 HaxkmuTe KHonKy Mpo3payuHbIi 415 NepekoYeHns Mexay npo3padHbim nUam
CNAOWHbIM GOHOM OTODpPaKEHMA TEKCTA.
3arpy3Kka bMbAMOTEKM METOK MO YMOAYAHNIO

Cm. “BoccTaHoB/IeHME 3aBOACKUX HAcTpoek 6Mbanotekn meTok" Ha cTpaHmue 129.

HacTpoiKka aKpaHHOM 3aCTaBKM

MOXHO HaCTPOWTb BK/IKOUEHUE IKPAHHOM 3aCTaBKM ocumMaNorpada no uctedeHnm
onpeLeneHHoro Nepmnoaa BpeMeHu, Ha NPOTAXKEHWUM KOTOPOTo ocUmanorpad Haxoaunca
B COCTOAHUMN 6e3aencTBMA.

1 HaxmuTe kHonMky [Utility] (YTuautbl) > NapameTtpbl > HacTpoiiku >
JKpaHHaA 3acTaBKa 4/1a 0TobpaskeHns MeHto "IKpaHHas 3acTaBka'.

2 HaxmuTe NporpamMMHyto KHOMKy 3acTaBKa, 4ToObl BbiIGpPaTb TN SKPAaHHOM 3aCTaBKy.

Ona 3KpaHHOl‘/’I 3aCTaBKM MOXHO YCTAHOBWUTb 3Ha4YeHMe Bbika. ona OTO6pa)+<eHI/IF|
ntoboro I/I306pa)+(EHI/IH B CNUCKE UK CTPOKK NONTb30BATE/IbCKOIo TEKCTA.
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Ecnu BbibpaH napameTp Monb3oBaTeNb, HaXKMUTE NPOrpammHyto KHOMKy Hanucatb,
YTO6bI BbIOPATL NEPBbIA CUMBOJ CTPOKM TEKCTa. 1A BbiIGOpa CMMBOA UCMONb3YITe
PYYKY BBOA. 3aTEM HaXKMMUTE NPOrPaMMHYI0 KHOMKY BBog, 4TobLI NepenTy K
cnenylouemy CUMBOJY M MOBTOPUTL Npoueaypy.

MOXHO MCNoNb30BaTh NOAKAOYEHHYIO KnaBuaTypy USB BMecTo Mcnonb3oBaHUA
NPOrpamMmMHbIX KHOMOK peaaKTUpPOBaHUA cMMBo0B Hanucatb (Mau apyrmx).

MonyyeHHan CTpoKa oTobpasmnTca B cTpoke "TeKeT =" Hag NporpaMmHbIMM KHOMKaMM.

Mpene. Mpacm

3 HakmuTe NporpammHyto KHOMKY OMugaHue, 3aTem C MOMOLLbIO PYYKM BBOAA
BbIOEPUTE KONMYECTBO MUHYT, MO UCTEYEHMM KOTOPbIX ByaeT BK/oYeHa BbibpaHHan
JKpaHHas 3acTaBKa.

Mpu NOBOPOTE PyUKM BBOAA KOMYECTBO MUHYT ByaeT oTobpakaTtbca Ha
nporpammHon kHonke Oxunpganue. Bpema no ymonyaruio — 180 muHyT (3 yaca).

4 HaxXmuTe NporpaMmmHyto KHonky MpeaBapuTenbHbliA NPOCMOTP, HTOObI
NPOCMOTPETb 3KPAHHYH 3aCTaBKY, BbIOPAHHYIO C MOMOLLLbIO MPOTrPAaMMHOMN KHOMKK
3acraBka.

5 YT106bl BEPHYTb 0ObIYHOE COAEPHKMMOE IKPaHa NOCAEe BKAOYEHUA IKPAHHOM
3aCTaBKM, HaXKMUTE NOOYI0 KHOMKY UM NOBEPHUTE MOBYIO PYUKY.

YCTaHOBKa NapamMeTpoB HAaCTPOMKM aBTOMacLITaba

1 HaxmuTe [Utility] (Yrunutbl) > Mapametpbl > HacTpoiiku > ABTomacluTab.
2 B meHto "HacTpolika aBTomacwitaba" MOXKHO BbINOMHWUTL CAeaytollme AeNCTBUA.
HayKMWTe NporpammHyto KHOMKY BbicTpas oTnagKa, YTobbl BKAOUYUTL/OTKAOYNTD

3TOT TN aBTOMAacLITaba.

Ecnn BKAtoYeH napameTp "bbicTpas oTnaaka", bnarogaps asTomacluTabupoBaHmio
MOKHO BbINOJHWUTL BbICTPOE BU3yaslbHOE CpaBHEHUE, YTOObLI ONpPeaeUTb TUN
N3MEPAEMOro CUrHaa: HanpsXKeHne NoCTOSHHOMO TOKa, 3a3eMIeHne UK
aKTUBHbIN CUIHaN MepPeMEHHOro ToKa.
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[ns NpoCTOThI NPOCMOTPA OCLMAAMPYIOLLMX CUTHAN0B obecneynBaeTca CBAsb
KaHanoB.

Haxkmute nporpammHuyto KHonky KaHanbl, 3aTem C NOMOLbIO pyYKM BBOAA
YKaXXUTe KaHanbl AnA aBTON\aCLUTa6l/IpOBaHI/IHS

Bce KaHanbl — [pu creaytolem Haxkatim kKHomku [AutoScale]
(ABTomacwutab) oTob6pa3aTca Bce KaHabl, OTBeYatole TpeboBaHNAM
byHKUMKM "ABTOMacuTab".

TonbKo oTobparkaemble KaHanbl — [py CAeayoLLEeM HaXKaTUM KHOMKK
[AutoScale] (ABTomacwTtab) 6yaeT npoBepeHa akTMBHOCTb CUIHA/I0B TO/IbKO
BK/IIOYEHHbIX KaHa/10B. 3TO NOAE3HO, eC/An He0HXOAMMO NMPOCMOTPETL TONBKO
onpeaeneHHble akTUBHbIe KaHajlbl NoC/e HaxaTua KHomnku [AutoScale]
(ABTOMacwTab).

HaxmunTe nporpammHyto KHOMKy PexXum cbopa v ¢ NoMoLLbio PyYKM BBOAA
BbibepuTe, TPEbyeTCA M COXPaHATL pexxmnm cbopa AaHHbIX BO Bpems
aBTOMaclITabupoBaHua:

HopmanbHblit — ocumnnorpad nepekntoyaeTcsa B pexkum cbopa AaHHbIX
~n

"HopmanbHbli" Npu Kaxaom HaxkaTum kHonku [AutoScale] (ABTomacwuTtab).
DTOT PEXMM 3a4aH N0 YMOIHYAHMIO.

CoxpaHuTb — ocuuanorpad Npoaoc/KUT paboTaTb B BbIOPaHHOM pexnme
cbopa, ecnn HaxkaTta KHonka [AutoScale] (ABTomacwiTab).

HacTpoika yacoB ocumnnnorpada

268

B meHto "Yacbl" MOXKHO YCTaHOBUTb TEKYLLYO AaTy Y BPEMA CYTOK B 24-4acOBOM
bopmate. MHAMKaUMA BpeMeHM M AaTbl ByaeT 0TobpaskaTbCa Ha pacneyaTkax 1 B
MHPOPMALIMM KaTasloroB Ha 3anoMMHatoLLem yctpoiictee USB.

Ona HaCTpOIZKl/I NN NPOCMOTPA AaTbl U BpEMEHU BbINONHUTE Cegyroumne nencrTemna.

1 Haxkmute kHonkw [Utility] (YTunauTbl) > Mapametpbl > Yacol.

2 Haxmute nporpammuyto kHonky foa, Mecay, AeHb, Yac v MUHyTa 1 noBepHuUTE
PYYKY BBOAA, YTOObI BBECTU HYMKHYIO LUDPY.
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Yacbl oTobparkatoTtca B 24-yacosom popmaTe. Bpemenu 1:00 nononyaHu cooTBeTcTByeT
undpa 13.

[nsa 4acoB peasibHOro BpeMeHu MOMKHO BblbpaTh TONbKO AEMCTBUTE/IbHbIE 3HAYEeHUA
AaTtbl. Eciv BbIGpaH AeHb, a Mecal, UK rof, U3MEHSIOTCA Tak, YTO ero 3Ha4yeHune
CTAHOBMUTCS HEZOMYCTUMbIM, TO OHO KOPPEKTUPYETCS aBTOMaTUYECKM.

HacTponKka nctouHuka ana pasbema TRIG OUT Ha 3aaHen naHenm

YT106bI BEIOPATH MCTOUYHMK ANA pasbema TRIG OUT Ha 3aaHen naHenn ocuunnorpada,
BbIMONHUTE CNeaytolme AeNCTBUA.

1 HaxmuTe kHonky [Utility] (YTuautbl) > NapameTpbl > 3agHAA NaHeNb.

2 B meHto "3aaHnAs naHens" BbibepuTe BbIXoA 3an., a 3aTeM C NOMOLLbIO Py4KkM BBOAA
BbIBGEPUTE HYXHbIA MYHKT B CNKUCKe

3anycKn— npu Kaxaom 3anycke ocumanorpada Ha pasbeme TRIG OUT Bo3HMKaeT
nepefHuin GpoHT. 3To NpouncxoamnT Yepes 30 HC NOC/Ie TOYKM 3amnyCcKa
ocupunnorpada. YposeHb BbiBoAa cocTaBnseT 0-5 B B pasomkHyToM uenu 1 0-2,5 B
npu 50 Q Cm. Maga 10, “3anyckn,” Ha cTp. 131.

MacKa— PesynbTtaT TectuposaHua ("nponaeH/He npoiaen") nposepsaerca
nepuoamnyeckn. Ecam TectupoBaHme nepuoaa He NPONAEHO, TO BbIXOAHOM CUMHAN
3anycKa MMeeT BbICOKMI mmnyabe (+5 B). Eciv npoiagHo, BbIXOAHOM CUTHAN
3anycKa octaeTcsa Ha Hu3Kom yposHe (0 B). Cm. Mnasa 15, “TecTMpoBaHue no
macke,” Ha cTp. 211.

CUMHXpOMMNYNbC reHepaTopa cMrHanoB— Bce dyHKLMM BbIBOAA CUTHANO0B
(KpoMme NOCTOAHHOIO TOKa M LyMa) CBA3aHbl C OAHUM U3 CUrHaN0B
CUHXPOHMU3AUMN.

[na curHanos cMHycoma, I'IVI/]OO6|Oa3HbIX CUTHANOB N UMMNY/TbCOB CUTHA/IOM
CUHXPOHU3aUNN ABNAETCA NPAMOYTro/ZibHaAa BOZIHa C pa6OHI/IM umknom 50/ .

[na CMrHanoB c NPAMOYro/ibHOM GOPMOI CUTHANOM CUHXPOHU3AUMKN ABAAETCA
NPAMOYrosbHan Bo/IHa, paboymnin LMK KOTOPOW COBMAAAET C rMaBHbIM
BbIXOZ0M.

CMIrHaIOM CUHXPOHM3aLMKM reHepaTopa byaeT TTL ¢ BbICOKMM 3HAaYEHNEM, EC/IN Ha
BbIXOZE CUIHAM NOMIOKMUTENbHbBIN OTHOCUTENIbHO HYAA BOALT (MK 3HAYEHMSA
CMelLEeHWNs NOCTOAHHOW cocTasastollein). CUrHaAOM CUHXPOHM3aumMm byaet TTL ¢
HU3KMM 3HAYEHNEM, EC/IN HA BbIXOE CUTHA OTPULATE/IbHbBIA OTHOCUTENIbHO HY /A
BOJIbT (M1 3HAYEHMA CMELLLEHMA NMOCTOAHHOM COCTaBAAIOLLEN).
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Cm. TnhaBa 17, “TeHepaTop curHanos,” Ha cTp. 229.

Kpome Toro, pasbem TRIG OUT npoBoAMT CUrHaA NOJib30BaTENbCKOM Kainbposku. Cm.
“Monb3oBaTenibckan Kannbposka" Ha cTpaHuue 270.

BbinonHeHme obcnyKMBaHMA

B meHto "O6cnyxkmsanme" ([Utility] (Yruautbl) > O6cnykusanme) LoCTynHO
BbINOJIHEHME CNeaytoWMX 3a4a4 No 06CAYKNBAHUIO:

¢ “lNonb3oBaTenbckan Kanmbposka" Ha cTpaHuue 270

e “BbinosHeHMe camonpoBepku obopyaoBaHma" Ha cTpaHuue 273

¢ “BbINO/SIHEHWE CaMONPOBEPKM NNLLEBOWM NaHenn," Ha cTpaHuue 274

e “OTobparkeHne ceegeHuit 06 ocumnnorpade” Ha cTpaHuue 274

e “OTob6parkeHne CoCToAHMUA NO/Ib30BaTeIbCKOM KanMbpoBKKU" Ha cTpaHuue 274
JononHuTenbHble CBeAeHWsA, CBA3AHHbIE C TEXHUYECKMM 0BCYKMBAHMEM M YXO40M 33
ocumanorpadom, cm. B pasaene

e “Yxop 3a ocumnnorpadom"” Ha cTpaHuue 274

e “lNpoBepKa rapaHTUMHOrO cTaTyca M cTaTyca NocaerapaHTUIMHOro
obcnyxkuBaHma" Ha cTpaHuue 275

e “KoHTaKTHble cBegeHus Keysight" Ha cTpaHuue 275

e “BosBpaT ycTpoiictBa" Ha cTpaHuue 275

[onb3oBaTeIbCKan KaﬂM6pOBKa

MoNb30BaTENLCKYIO KAaMBPOBKY CNeayeT BbINOMHATb:
e pa3B 2roza nan nocne 4000 yacos sKkcnayaTaumu;

® MPU OTKJIOHEHUW TEMMNEPATYPbl OKPY»KatoLLeln cpeapl bonblie, Yyem Ha 10° C oT
TEMMNePaTypbl KANMOPOBKY;

* MpU HEOBXOAMMOCTM CBECTU K MUHUMYMY NOTPeLHOCTb U3MEPEHN.
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HeobXx0AMMOCTb BbINOAHEHWA Bo/1ee YacTol N0/1b30BaTENbCKOM KaMbpPOBKM
onpeaenseTca MHTEHCMBHOCTBIO IKCMAyaTaumm ocumanorpada, ycnosmamm
OKPY)KatoLLEel cpefibl, a TakKe onbiTom paboTbl ¢ ApyrvMu Npubopamu.

Mpw No/Nb30BaTENbCKOM KaIMOPOBKE BbINOMHAETCA NpoLeaypa BHyTpeHHeln
CaMOHACTPOMKM A1A ONTUMM3aLMKM CUTHABHOMO TPaKTa ocumanorpada. ITa npoueaypa
MCMO/Ib3YET reHepupyemble oCUMANorpadom BHYTPEHHME CUTHAbI A1 ONTUMMU3ALIMM
CXEeM, BAIMAIOLLMX HA YyBCTBUTE/IbHOCTb KaHa0B, CMELLEHWE W NapameTpbl 3anycKa.

BbinonHeHWe Nob30BaTeNbCKOM KaMBPOBKKN aHHYMpyeT aenctemne CepTudmkata
KanmbposKku. Ecnm Heobxoamma npmBs3Ka K 3TaIOHHON Base HaumMoHanbHOro MHCTUTYTA
cTaHaapToB M TexHonoruit (NIST), To cneayeT BbINOAHUTL NpoLEeAypy NOBEPKM paboumx
XapaKTePUCTUK C MOMOLLbI0 06Pa3LIOBbIX CPeACTB M3MEPEHWI, KaK ONMCAHO B
CepsucHom Pyrosodcmee 0ns ocyunnoepagos Keysight InfiniiVision 2000/3000 cepuu
X.

BbInosHeHWe NOIb30BaTEIbCKON KaﬂVI6pOBKM

1 OrtcoeamHuTe BCe BXOAbl Ha NepeaHeln 1 3aHel naHem, B TOM YMcie Kabenb
uMdpoBbIX KaHanoB y MSO, 1 No3BoAbTE ocLUMANOrpady NporpeTbea nepes,
BbINO/IHEHWEM 3TO NpoLeaypbl.

2 Haxkmute KHonky CAL Ha 3aaHel naHenun, YTobbl OTKAOUMTL 3aLWMUTY KAaAUOPOBKM.

3 MNpucoeanHWTE K Kaxkaomy coeimHuTento BNC aHanorosbix KaHa 0B Ha nepeaHen
naHenu ocumanorpada KopoTkmne (He 6onee 30 cm) Kabenm oaMHAKOBOM AMHBLI. [na
[OBYXKaHa/NbHOrO ocumanorpada HysKHbl ABa Takux Kabens, a ans
YeTblpexKaHabHOro — YeTbipe.

Mpw BbINOSIHEHUWN MONL30BATENBCKOM KaNIMBPOBKM NpumeHanTe 50-oMHble Kabenu
RG58AU mnun aHanornyHble kabenn ¢ coegmHutTenamm BNC.

[na kKannbpoBKM ABYyXKaHaNbHOro ocumanorpada npucoegnuHuTe TPoMHMK BNC K
Kabenam oaMHaKOBOW ANMHbI. 3aTEM NPUCOEANHUTE K TPOMHUKY NEPexoaHUK
«rHe300 BNC — rHe300 BNC», Ha3biBaeMbli TaKsKe BOYOHOUYHbIM COeAMHUTENEM, KaK
NMOKa3aHOo Ha CleytoLLEM PUCYHKE.
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Long cable
to TRIG OUT
To Channel 1
To Channel 2
Puc. 36 CoepuHeHue Kabenen Ana Nofb30BaTENbCKOM KanMBPOBKU ABYXKaHaNbHO-

ro ocumnnorpada

[na KannbpoBKM YeTblpexKkaHabHOro ocumuanorpada npucoeamHmTe TporHMKM BNC
K Kabenam oAMHaKOBOM A/IMHBI, Kak MOKa3aHo Ha puc. 40. 3aTem npucoeamHuTe K
TPOMHUKY NepexoaHuK «rHe3a0 BNC — rHe3a0 BNC» (upmnnHapuyeckmia
COeAMHNTEND), KaK MOKa3aHo Ha puc 40.
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To Channel 1

To Channel 3

Longer cable

to TRIG OUT
To Channel 4

Puc. 37 CoepuHeHue Kabeneit gaa NoNb30BaTENbCKON KaNIMBPOBKM YeTbIpexKa-
HasnbHOro ocuuanorpada

4 pucoeanHute Kabenb c coegnHuTenamm BNC (anmHol He bonee 1 meTpa) ot
BbIxoaa TRIG OUT Ha 3aaHen naHenn ocumnnorpada K UMANHAPUYECKOMY
coeamnHutento BNC.

Haxmute knasuwy [Utility], 3atem HaxkmuTe GyHKUMOHANBbHYIO KNaBuLly Service.

6 YT0Obl HAYaTb NONL30BATENLCKYHO KAaIMBPOBKY, HAXMUTE GYHKLIMOHANBHYIO KNaBuLly
Start User Cal.

BbinonHeHne camonpoBepkn obopyaoBaHMA

Mpu HaxkaTum KHonku [Utility] (YruauTtbl) > "O6cnykusanue" > "CamonposepkKa
o6opypoBaHUA" BbINONHAETCA PAA BHYTPEHHWUX Mpoueayp A58 NPOBEPKM Had/exKallen
paboTbl ocumanorpada.

Mpoueaypy camonposepkn 0b6opyA0BaHNA PeKOMEHAYETCA NPOBOANTL B CAEAYIOLMX
cnyyasx:
® ocse obHapyXKeHns HenpasuabHOM paboThbl;

* [/19 NONYYEHUA AONOAHUTENbHOW MHbOPMALMM U NoapobHOro onucaHms cbosn
ocuunnorpada;

® AnAa obecneyeHun Haﬁl‘ﬂe)‘KaLLl,eVI pa6OTbI nocse peMOHTa ocu,vmnorpad)a.
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YcnelwHoe BbINoAHEHME Npoueaypbl He AaeT rapaHTUKM NoHOM paboTocnocobHOCTH
ocumanorpada. Mpoueaypa camonposBepkm 0bopyaoBaHUA MOXKET AaTb 80/ -Hbii
YpPOBEHb JOCTOBEPHOCTU Haexallleh paboTbl ocumanorpada.

BbINONHEHWE CAaMONPOBEPKN NNLLEBOIN NaHeNu,

Haska KHonky [Utility] (YruauTtbl) > "O6cny>kusaHue" > "CamonpoBepKa nuueBoi
naHenn", MoXKHO BbINOJHWUTL MPOBEPKY GYHKLUMOHNPOBAHUA KHOMOK U PyYeK LEBOM
MaHesn, a TaKKe aKpaHa ocumaiorpada.

CneflyinTe MHCTPYKLMAM Ha SKpaHe.

OTobpaxkeHue cBegeHnit 06 ocumnnnorpade
HaxmuTe kHonKy [Help] > About Oscilloscope, 4To6bl 0TO6pa3nTh cneaytouime
cBefeHuna 06 ocumnnorpade:
e Homep moaenu.
e CepuiHbIN HOMep.
¢ [lonoca nponycKkaHua.
* YCTaHOB/IEHHbIV MOAYb.
e Bepcua MO.

¢ YCTaHOB/EHHblE NMLEH3MW. CM. TaKxKe “3arpy3Kka NLEeH3n 1 MogepHU3aLma
ocumnnorpada" Ha ctpaHuue 303.

OTo6paH<eHv1e COCTOSIHMA NOb30BATENBLCKOM KaJ'Il/I6pOBHI/I

Mpw HaxkaTum kHonok [Utility] (YruauTel) > O6cnykusaHue > NMonb3 Kan CocroaHue
oTobpakaeTca CBOAKA Pe3yNbTaToB NPEXKHEN N0b30BaTEbCKOM KaMBPOBKM, a TaKKe
COCTOAHME KannbpoBKM Kannmbpyembix NpobHMKoB. OBpaTUTE BHUMAHKWE Ha TO, YTO
KanMbpoBaTb NAaCCMBHbIE MPOBHUKM HE HYKHO.

PesynbTaTH :

JJaTa MOJIb30BATEJIECKOM KaJMOPOBKU :

/I3MeHeHMe TeMIepaTypsl C MOMEHTa I[OCJIENHEM I10JIb30BAaTEJIbCKON KaJMOPOBKM :
Coonm:

KoMmmeHTapmm :

CocToaHMe KaJIMOPOBKM NPOOHMKA :

Yxona 3a ocumnnorpapom

1 OtknounTte npubop oT cetu.
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2 MpoTpuTe BHELIHWE NOBEPXHOCTM ocumaiorpada MArKoM TPANKOMN, CMOYEHHOW
cnabbiM PacTBOPOM MOIOLLETO CPeACTBa.

3 MNepepn noakatoueHnem Npubopa K MCTOUHMKY NUTaHUA ybeamnTecs, 4To OH
MOMHOCTbBIO BbICOX.

MpoBepKa rapaHTUIMHOIO CTaTyca M cTaTyca NOCAerapaHTUMHOIO
obcnyKmBaHUA

YT106bI Y3HATb rapaHTUMHbIN CTAaTyC ocumanorpada, BbINOAHUTE Caeaytolimne AeNCTBUA.
1 BseauTe B agpecHoOM cTpoke Bpaysepa "www.keysight.com/find/warrantystatus"

2 YKaxuTe HOMep MOAEN 1 CEPUIHBIN HoMmep cBoero ocumanorpada. Cuctema
BbIMOJIHWUT MOMCK rapaHTMIMHOrO CTaTyca Ballero NPoAyKTa v 0To6pasuT pesyabTar.
Ecnun cucTema He CMOXKET 0OHaPYKMUTb rapaHTUIAHbIN CTaTyC BaLero NpoayKTa,
oTKpoiTe pasaen KOHTaKTbI 1 13/710KMTe cBOO Npobaemy npeactasutento Keysight

Technologies.

KoHTakTHble cBeaeHmA Keysight

KoHTaKTHble cBeaeHMa KomnaHum Keysight Technologies moskHo HaliT Ha Beb-cainTe no
appecy: "www.keysight.com/find/contactus."

Bo3BpaT ycTponcTea

Mepen oTnpasKol ocumanorpada 8 Keysight Technologies obpatutecs B 6amxKaliliee
TOproeoe UK cepsBucHoe npeactasuTenbcTeo Keysight Technologies ans nonyyenus
OOMNOMHUTENbHbIX CBeAeHMI. KOHTaKTHble cBeaeHus komnaHum Keysight Technologies
MOXHO HalTK Ha Beb-calTe no agpecy: "www.keysight.com/find/contactus."

1 NMpukpenute K ocumnnorpady BUPKy co cneaytowwent nHpopmaumen.
Vima v appec Bnagensua
Homep moaenu
CepuiiHbI HOMepP

OnucaHme HeobxoaMMow NpoLeaypbl 0BCYKUBAHWA UM YKa3aHWe Ha
HeWCrnpaBHOCTb.

2 CHumUTE npucnocobneHus.

OTtnpasnsanTe npuHaanexHoctTn B Keysight Technologies, TonbKo ec/iv OHM MOTyT
ABNATLCA MPUYNHON HEMCPABHOCTU.

3 VYnakyiTe ocumnnorpad.
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MOXHO MCMOb30BaTb OPUIMHABHYIO KOPODBKY MM CBOK COBCTBEHHYIO, HO OHa
00/MKHa obecneunBaTh Ha/1exKalllyto 3almTy YCTPOMCTBA BO BpeMsA A0CTaBKM.

4 HapgekHo 3aneyaTanite KOpobky, caenante nomeTky "XPYMKOE!".

HacTpoika kHonku [Quick Action] (BbicTpoe aenctsne)

276

C nomolubto kHonku [Quick Action] (BbicTpoe aelicTBue) npocTbie NoBTopAtoLLIMECA
OEMCTBMA MOMKHO BbIMOHATb HaXKaTUEM OHOM KHOMKM.

[na HacTpolikn KHonku [Quick Action] (BbicTpoe AeAcTBME) BbINONHUTE CeaytoLmne
nencrTemns.

1 HaxmuTe kHonky [Utility] (YTuautbl) > "BbicTpoe ageiicteue" > "[eicteue”, 3atem
BbibepUTe AeicTBMe, KOTopoe TPebyeTCs BbINONHUTD:

BbIkn. — BbikAtou4eHme KHonku [Quick Action] (BbicTpoe geiictBue).

BbicTpoe u3mepeHue Bcex AaHHbIX — OTOOpPaXKeHWe BCM/IbIBAOLWLErO OKHa CO
CHUMKOM BCEX U3MEpPEHMUIt OTAENBHOMO cUrHana. C MoMOLLLbIO MPOrpaMMHOM
KHOMKM MCTOUHUK MOXHO BbIOpaTbh UCTOYHMK CUrHaNa (B MeHto "MamepeHne" sTa
KHOMKa BbINOJIHAET aHanornyHble dyHKUmm). Cm. Mnasa 14, “UsmepeHuna,” Ha cTp.
189.

BbicTpas neyaTb — nevyaTb TEKYLLEro N306paxKeHns Ha aKpaHe. HakMuTe KHOMKy
HacTpoiiku, 4Tobbl HacTpouTb NapameTpbl nedaTn. Cm. [nasa 19, “MeyaTb
(3KpaHoB),” Ha cTp. 253.

BbICTpOe COXpaHeHue — COXpPaHeHMe TeKyLLEero M3obpaxkeHuns, AaHHbIX GOPMbI
CUrHaNa UM HacTPoMKK. HaxkmmTe KHOMKy HacTpoMKuM, 4Tobbl HacTpouTb
napameTpbl coxpaHeHua. Cm. Maga 18, “CoxpaHeHne/BoccTaHOBAEHNE
(HacTpoKK, aKpaHbl, AaHHbIe),” Ha cTp. 241.

BbiCTpOe BOCCTaHOB/IEHME — BOCCTAaHOB/IEHWE HACTPOWMKM, MacKM UM ONOPHOTO
curHana. Haxmure KHonKy HacTpoiKuK, 4ToObl HACTPOMUTL NapamMmeTpbl
BoccTaHoBeHuA. Cm. MhaBa 18, “CoxpaHeHne/BoccTaHOBAEHWE (HACTPOMKH,
9KpaHbl, AaHHble),” Ha cTp. 241.

BbicTpan 0CcTaHOBKA M306paxeHUs — OCTaHOBKa M300paxkeHWs Ha aKpaHe H6e3
npekpaueHus cbopa AaHHbIX UM BO3OOHOBAEHWE M300paXKeHUsA, ECIN OHO B
HacToAlee BpemMs 0CTaHOB/eHO. [lonosHUTe IbHble CBEAEHMA CM. B pasaene
“®ukcauma n3obparkeHuna Ha sKpaHe" Ha cTpaHumue 123.
PexKum 6bicTpOro 3anycka — rnepekstoyeHmne pexnmoB 3anycka "Asto" 1

nn

"HopmanbHbiit". Cm. “Bbibop pexkuma 3anycka: "Asto" nnam "HopmanbHbiin"" Ha
CcTpaHuue 154,
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BbIcTpbIit cb6poc 3KpaHa — cOpoc M306parKeHna Ha skpaHe. Cm. “OumncTka
3KpaHa" Ha cTpaHuue 122.

HacTtpous kHonKy [Quick Action] (BbicTpoe aeifcTBMe), 4OCTAaTOUHO NPOCTO HaKaTb ee,
YTOObI BbINO/HUTL BbIOpPaHHOE AelcTBMeE.

[lobaBneHne NnoscHeHuA

MoAcHeHMe MOXKHO 006aBUTL B IEBOM BEPXHEM YTy 3KpaHa ocumuanorpada.
MoAcHeHMe HeobXoAMMO UCMNO/b30BaTh A8 AOKYMEHTaIbHOrO NOATBEPKAEHMSA C
Lenbto 4obaBneHUa NpUMeYaHmnii 0 CHATUS SKPAHOB.

OobaBneHune NoscHeHMA.

1 Ha anuesoi naHenu ocuunnorpada Haxmute KHonky [Utility] (YTuauTbl).

2 B meH "YTuautel" HaxkmuTe KHonKy MosicHeHume.

3 B meHto "MoAcHeHMe" HaxmuTe KHOMKY MoAacHeHue A4 BKAYEHWA GYHKUMN
NOSACHEHWS.

4 Haxxmute KHONKy PegakTupoBaTb.

B meHto "Pea. noacHeHma":

oc
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Mcnonb3yiTe nporpammHble KHOMKKM Hanucatb, ¢ %, Vnanute cumson o
BBOZA TEKCTA aHHOTaLMW:

Hanucatb - HaXKMuTe 3Ty NPOrPaMMHYHO KHOMKY M NOBEPHMTE PydKy BBOAA,
YTOObI BbIOPATb CMMBOJ B TEKYLLEN NO3NLMK.

€ _ LaKMITE 3TY NPOrPaMMHYIO KHOMKY 4151 BBOAA CUMBO/IOB U
nepemeLLleHMs Kypcopa B NO3nLMIO CeaytoLero CMMBeoa.

P _ HamkmuTe 3Ty NPOrPaMMHYI0 KHOMKY /151 BBOAA CMMBO/IOB U
nepemelLeHnsa Kypcopa B MO3WLIMIO NpeablayLWero CMMBona.

VAanuTb CUMBOA - HAKUMANTE NPOrPaMMHyLO KHOMKy € 1am %  noka
HY>KHbIM CUMBOA He ByAET BblAENEH, 3aTEM HAXKMUTE 3TY MPOrPaAMMHYIO
KHOMKY, 4TOBbl yAaUTb CUMBON.

MO3KHO MCMONb30BaTb NOAKNOUYEHHYIO KNaBuaTypy USB BMeCTO UCMO/b30BaHMA
NPOrPamMmMHbIX KHOMOK peaakTUpoBaHUA cuMBonoB Hanucatb (Mnm gpyrmx).

Micnonb3yinTe NnporpaMmHyto KHOMKY Yaan. 415 yaaneHuns scex CUMBO/IOB
NOSACHeHMS.

HaxmuTe kHonKy OK 414 coxpaHeHWA M3MeHeHWI NOACHEHWA.
6 HaxkmuTe nporpammHyto KHOMKy LiBeT TeKC. 1 NoBEPHUTE PYyYKy BBOAA, YTODbI

BbI6PATb LBET NMOACHEHMA.

MoHO Bbl6paTb Henbl, KPACHbIM MM APYFOM LBET, COOTBETCTBYIOLLMIA aHaI0rOBbIM
KaHanam, UMbpoBbIM KaHanam, MaTEMATUYECKMM CUTHaNaM, OMOPHbLIM CUrHaNaM
WU METKaM.

7 HaxkmuTe NporpammHyto KHOMKy ®OH 1 NoBepHMTE pyyKy BBOAR, YTOObI BbIOPATH
boH nosicHeHuA.

Henposp. - noAcHeHe nmeeT CnaoLWHON GOH.
MHBepT. - UBeTa NepeaHero naaHa v GoHa NoACHeHWS NepeKoYeHs.

Mpo3payHbIN - NOACHEHWE UMEEeT NPO3PayHbIi GOH.

278 Ocumnnorpadsl Keysight InfiniiVision 2000 cepuin X RYRKOBOZCTBO. NOA6308aTENA



Hactpoitkn ytunut 20

1.600%

Kanansl

0c 1

Cm. Takke  * “CoxpaHeHue dainos nsobpaxkeHnin B popmate BMP nnm PNG" Ha cTpaHuue 243

e “lNevatb 3kpaHa ocumanorpacda” Ha ctpaHuue 253
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Ocumnnorpadsl Keysight InfiniiVision 2000 cepum X
PYyKoBOACTBO NO/1b30BaTENS

Beb-nHtepdenc

[Joctyn K Beb6-uHTepdeiicy / 282

YnpasneHue ocumnnnorpadpom c nomotubio Web-6paysepa / 283
CoxpaHeHune/BoccTaHoBneHMe [ 289

Get Image / 291

OyHKUMM naeHTudukaummn / 292

Cpepacrea nsmepeHus / 292

YcTaHoBKa napona / 294

Ecnn Ha ocumnnorpade Keysight InfiniiVision cepum X ycTaHOBAEH AONOAHUTENBHBIN
moaynb DSOXLAN LAN/VGA, To ¢ nomolibto Beb-6paysepa, paboTatoulero ¢
NpUNoKeHUAMM Java™, MOKHO NMOYYUTb AOCTYN K BCTPOEHHOMY Beb-cepBepy
ocumnnorpada. bnaroaaps Beb-nHTepdency ocupnnorpada MoKHO BbINOAHATbL
cneayoume AencTBmA:

e [lpocmoTp cBeaeHuit 06 ocumanorpade, Kak To: HOMepP MOAE/N, CEPUNHBIA HOMED,
UMA xocTa, IP-agpec 1 ceasytolasa ctpoka VISA (aapec).

¢ YnpasneHue ocumanorpadom ¢ NOMOLbIO yAaNEHHOW NMLEBOMN NaHeNN.

¢ Otnpaska kKomaHA SCPI (cTaHAapPTHbBIX KOMaHA 418 NPOrpaMMUpyeMbIX CPeACTB
N3MepeHUs) 014 yaaneHHOro NporpaMmmmMpoBaHma nocpeacTBoM okHa "SCPI
Commands".

e CoxpaHeHWe HacTpoeK, N30bparkKeHn aKpaHa, JAaHHbIX CUTHaN0B 1 GalnI0B MaCKM.

e BoccraHoBneHe $aiinoB HacTpoeK, Gaiaos AaHHbIX ONMOPHbIX CUTHaN0B 1 dalios
MacKu.

e [lonyyeHne 1 coxpaHeHne M300pasKkeHMIM SKpPaHa UK UX pacneyaTka C MOMOLLbHO
bpaysepa.

e AKTUBAUMA OYHKUMWM MAEHTUOUKALMM ANS onpeeseHnA KOHKPETHOro cpeacTBa
N3MepeHMs NMyTeM BbI30Ba Ha 3KpaH COOBLLEHMA UAW BKAOYEHUA MHAMKATOPA Ha
NNUEBOM NaHen.

KEYSIGHT

TECHNOLOGIES

281
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e [IpOCMOTP CMMCKa YCTaHOBIEHHbIX MOAYNEN, MPOCMOTP BEPCUIA MUKPOMPOrpamm,
yCTaHOBKa Gaitnos 06HOBAEHNA MUKPOMPOrPaMmbl M MPOCMOTP COCTOAHMA
KanMBPOBKM (Ha CTPaHMULE CPeACTB U3MEPEHMS).

e [IpOCMOTP N M3MEHEHME CETEBbLIX HAaCTPOEK ocu,vmnorpacba.

B Beb-nHTEepdeiice ocunnnorpada InfiniiVision cepnm X umeeTcs cnpasBoyHas
MHbOPMALIMA MO KaK4OoM ero CTpaHuLe.

[na ceasu c ocumnnorpadom 1 ynpasaeHua UM pekomeHayetca seb-6paysep Microsoft
Internet Explorer. CTabunbHasa paboTa apyrmnx Beb-6pay3epos C AaHHbIM
ocumanorpadom He rapaHTMpyeTca. Beb-bpay3ep AoNKeH noaaepxmnsatb
NoAKAYaeMblM Moayab Java oT KomnaHmm Sun Microsystems™.

Mpexae 4em Ucrnosib3oBaTh Beb-nHTepdelic ocumnnorpada, nocneaHuin cneayet
NOAKNKOUNTb K CETU N HACTPOUTb NoakatodeHune K cetn LAN.

[ocTtyn K Beb-nHTepdeicy

YT106bI NONYUMTb AOCTYN K BEG-MHTEPdElCY ocumanorpada, BbINOAHUTE Caeaytolme
NencTBus.

1 [loaxntoumnTe ocumnnorpad K 10KaabHOM ceTu (CM. “YcTaHOBKA COEANHEHUSA C CETbIO
LAN" Ha cTpaHuue 261) nam yctaHoBUTE NpamMoe coeduHeHne (cm. “ABTOHOMHOe
(npamoe) noakntoueHme K MK" Ha cTpaHuLe 262).

MpaAmoe coeanHeHMEe AOMNYCTUMO, OAHAKO /lyylle NOAKAUYNTLCSA K CTaHAAPTHOM
NIOKaNbHOW CeTu.

2 YKaxute uma xocta 1 IP-agpec ocumnnorpada B okHe Beb-6pay3epa.

MoABMTCA CTapTOBaA CTpaHUUa Beb-mHTepdeitca ocumnnorpada.
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Use the navigation bar on the leftto access your oscilloscope and related
information.

@ Keysight Technologies, Inc. 2006-2014

YnpasneHune ocumnnorpapom c nomoulbto Web-bpaysepa

CtpaHunua Web-nHtepdeiica Browser Web Control obecrneunBaeT AOCTYN K CeayOLLMM
aKpaHam:

e [lncTaHUMOHHaA nepeaHas naHenb Real Scope (cm. “AncTtaHuUMOHHan nepeaHsa
naHenb Real Scope" Ha cTpaHuLe 284).

e [IncTaHUMOHHaA nepeaHas naHenb Simple (cm. “AucTaHUMOHHAs NepeaHaAs naHesnb
Simple" Ha cTpaHuue 285).

e yAaNeHHas N1LeBas NaHe b Ha OCHoBe Gpay3epa (cMm. pasaen “YaaneHHas auuesas
naHenb Ha ocHoBe b6pay3epa" Ha cTpaHuue 286).
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e AnnneT-okHo KomaHa SCPI ans AMCTaHUMOHHOMO NPOrpammMmnpoBaHmMa (CM.
“[UCTaHUMOHHOE NporpammupoBaHme Yyepes Web-nHtepdeiic" Ha cTpaHuue 287).

Ecnu Ha Balwem KOMMbIOTEPE HE YCTAHOB/IEH MPOrPaMMHbIA MOAY/b Java, TO Ha 3KpaHe
NOSABUTCA NPeASIOXKEHNE UHCTANIMPOBATL MPOrPaMMHbIN mogyab Sun Microsystems
Java. 3ToT NnporpaMmHbIN MOAY/b [O/KEH OblTb YCTaHOB/IEH 415 YNIPaB/ieHUA U3 OKHA
OUCTaHUMOHHOW NnepeaHel naHenu.

OKHO KomaHg SCPI nonesHo ANAa NPOBEPKN KOMAHA MM MHTEPAKTMBHOMO BBOAA
HECKONbKMX KOMaHA. [pn cocTaBaeHnn NPOrpaMm 14 aBTOMATUYECKOTO yNpaBaeHna
ocumanorpadom Bbl MOKETE NONb30BATLCA NAKETOM OMBANOTEYHbIX Nporpamm Keysight
|0 Libraries n3 Takon cpeapl nporpammmpoBaHms, kak Microsoft Visual Studio (cm.
“[UCTaHUMOHHOE NPOorpaMmMUpoBaHMe c NpuMeHeHem naketa Keysight 10

Libraries" Ha cTpaHuue 288).

[JvcTaHUMOHHaA nepeaHAs naHenb Real Scope

284

[ns ynpasneHus ocumnnorpadom ¢ NoMoLLbio AUCTaHLMOHHOW NepeaHei naHenm
(Remote Front Panel) Web-uHtepdelica aencteyiite cneayrolmm obpasom:

1 O6patutect K Web-uHtepdericy ocumnnorpada (cm. pasgen “Aoctyn K
BeO-nHTEPdeElicy" Ha cTpaHuue 282).

2 Koraa Ha akpaHe noasutca Web-ctpaHuua ocumnnorpada, BbibepuTte NyHKT
Browser Web Control, 3atem 8bibepuTe nyHKT Real Scope Remote Front Panel..
Yepes HEeCKO/IbKO CeKyH/, Ha aKpaHe NoSBAAETCA OKHO AMCTAHUMOHHOM nepeaHen
naHenu (Remote Front Panel).

3 [nAa ynpasieHuna ocumnnorpadom noib3ynrtech SKPaHHbIMU KNaBULLIAMM U PYYKamu,
KaK Ha 06blYHOM NepeaHelt naHenun. YTobbl NOBEPHYTH PYYKY, YXBATUTE €€ MbILLIbIO 33
06040K.
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[ucTaHUMOHHaA nepeaHas naHenb Simple

[ns ynpasneHus ocumnnorpadom ¢ noMoLLbio AUCTaHLMOHHOW NepeaHei naHem
Simple pericTsyiTe cnenytowmm obpasom:

1 O6patutecs Kk Web-untepdericy ocumnnorpada (cm. pasgen “foctyn K
Beb-nHTEepdericy" Ha cTpaHuLe 282).

2 Korpga Ha akpaHe noasutca Web-ctpaHuua ocupnnorpada, sbibepute NyHKT
Browser Web Control, 3atem BbibepuTe nyHKT Simple Remote Front Panel.. Yepes
HECKO/IbKO CEKYH/, Ha 3KpaHe NoABAAETCA OKHO AMCTaHLMOHHOM nepeaHer naHeam
(Remote Front Panel).

3 [na ynpasnenua ocumnnorpadom nonb3ymTech rnaBHbIM MEHHO U
bYHKUMOHANbHBIMM KNaBuiwamn. YTobbl BbI3BaTb ONepaTUBHYLO cnpasKy (Quick
Help), Ha*kmunTe npaByto KHOMKY MbllWK Ha GYHKLMOHANBHOM KAaBuLIe.
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| £/ VNC:Agilent MS0X2024A InfiniiVision - US50210029 Remote Front Panel

Fle  RunControl Setup  Horizontal  Trigger Measure  Waveform  Tools

maBHoe mMeHI0

DYHKUMOHANbHbIE KHOMKN |

Mpu HaBepeHwUn

Kypcopa Mbilumn

oTobpaxaeTcs
nopckaaka

Digital 1
Math

MporpammHble KHOMKN
(neBoWt KHOMKON MbILLUW
OCyLLECTBISIETCS BbIGOP, NpaBomn —
BbI30B KpPaTKOM CrpaBKu)

PaspeweHne  Korga MOHMTOP yAaNEHHOMO KOMMblOTEPa MMeeT pa3peweHme 800 x 600 nnu 6onee
MOHWTOPA U HWU3KOE, TO NPUXOAMNTCA NOMb30BATLCA MNOOCAMM NMPOKPYTKM 3KPaHa, YTOObI UMETb
NMPOKPYTKA  MOJIHbIM AOCTYN K AMCTAHUMOHHOW NepeaHel naHenu. Ytobbl NoNyyYnTb Ha KpaHe
nsobpaxeHns  MNoJHOe M30bHpaKeHMe ANCTAHLMOHHOM NepeaHe naHenn 6e3 Noaoc NPOKPYTKY,
MOHWTOP Y/a/IEHHOIO KOMMblOTEPA A0/KEH 001a4aTh pa3pelwleHnem Bbiwe 800 x 600.

YaaneHHaa nuuesasd naHe/ib Ha OCHOBe 6pay3epa

[na ynpasneHus ocumnnorpadom c NomMoLLbto yaaneHHoM nepeaHelt naHeu Ha ocHoBe

6pay3epa AencTBynTe cnenytowmm obpasom.

1 lepeiaunTe K Beb-uHTepdelicy ocumnnorpada (cm. pasgen “Adoctyn K
Beb-nHTEepdericy" Ha cTpaHuLe 282).

2 Koraa nossutca Beb-uHTepdelic ocumnnorpada, Bbibepunte cHayana 3NeMeHT
Browser Web Control (YnpasneHue c nomoulbto bpaysepa), a 3atem
Browser-Based Remote Front Panel (YaganeHHas n1ueBas naHe b Ha OCHOBe
Hpaysepa). Yepes HECKONIbKO CEKYHA, Ha 3KpaHe 0TOHPA3UTCA OKHO YAaNeHHOM
QINLEBOM NaHenu.
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3 [lna ynpasaeHua ocumanorpadom 1Cnosb3ymnTe Te Ke KHOMKM 1 PYYKM, 4TO U Ha ero

06bI4HOM NMLEBOM NaHean. [1Na NOBOPOTHbIX PyYeK A06aBAeHbl COOTBETCTBYOLIME
KHOMKM.

=

= Fun Contral ==

WI'
= (=]

s
255

lB_;T?IIS-)

[ncTaHUMOHHOE NporpammmnpoBaHmne yepes Web-nHtepoeic

[na nocbiNKK Ha ocumnnorpad KOMaHa ANCTaHLMOHHOMO yNpaBaeHus yepes
annneTt-okHo SCPI Commands aeicTeyinTe cneaytowmm obpasom:

1 O6patutect K Web-uHtepdericy ocumnnorpada (cm. pasgen “Aoctyn K
Beb-nHTEPdeElicy" Ha cTpaHuue 282).

2 Korga Ha akpaHe noasutca Web-ctpaHuua ocupnnorpada, sbibepute NyHKT
Browser Web Control, 3aTem BbibepuTe nyHKT Remote Programming..

OTKpbiBaeTcs annneT-okHo SCPI Commands.
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288

M,. KEYSIGHT
TECHNOLOGIES

Oscilloscope

Browser
“w'eb Control

Get Image

T Instrument
Utiities

Remote Programming

You can send remote programming commands directly to your MS0-X 2024A oscilloscope using the tool below.
commands, see the Programming Commands Cuick Reference.

[ Clear _H Commands H Options

Command
*IDN?

-

**% Succegsfully connected to Rgilent MSO0X2024A InfiniiVision — US50210029 =**

> *IDNz
< AGILENT TECHNOLOGIES,MS0-X 2024R,U550210025,02.38.2014102201

[VCTaHUMOHHOE NporpaMmmmnpoBaHme c npumeHeHnem naketa Keysight 10

Libraries

OkHo SCPI Commands no3BosfeT Bam BBOAMTb M MOCbIAaTb KOMaHAbl ANCTaHLUMOHHOMO
NpoOrpammMmnpoBaHNa, 04HAKO ANCTAHLMOHHOE NPOrpamMmMmMpoBaHne AnA
aBTOMATM3MPOBAHHbIX M3MepeHUit 1 cbopa AaHHbIX 0ObIYHO NPON3BOAMUTCA C
npumeHeHnem 6ubanMoTeK BBoAa-BbiBoAa Keysight 10 Libraries, KoTopble cylwecTBytoT
oTaensHo ot Web-uHTepdelica npubopa.

Bubnnotekun Keysight 10 Libraries no3soaatoT ynpaBAstoLLEMY KOMMbOTEPY
B3aMmoaencTeoBaTh ¢ ocuuanorpadamm Keysight InfiniiVision yepes mnx nHtepdeicsi
USB, LAN (Koraa yctaHOB/EeH A0MNoMHUTENbHbIN moayab LAN/VGA) unn GPIB (Koraa
YCTaHOBAEH A0NOAHUTENbHbIN Mmoayab GPIB).
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MakeT 6ubanoTeyHbix nporpamm Keysight 10 Libraries Suite obecneumsaet
BO3MOHOCTb B3aMMOAEMNCTBMA Yepes 3Th HTepdechbl. Bbl MOXKeTe cka4aTb 3TOT
NporpaMmmMHbIf NakeT ¢ Halwero caiTa: "www.keysight.com/find/iolib.".

NHbopmauma 06 ynpaBaeHUn ocLMANOrpadom ¢ NPUMEHEHMEM KOMaHA,
AMCTaHUMOHHOTO ynpaBieHnsa npueeaeHa B Pykogoocmee 0414 npo2pammucma
(Programmer's Guide), KOTOpOe COAEPHMUTCA Ha NpUNaraemom K ocumnnorpady
KOMMaKT-ANCKE C TEXHUYECKOW AOKYMeHTaLmMen. Bbl MoXeTe TakKe 06paTUTbCA K STOMY
OOKYMEHTY Ha Halllem canTe.

3a 4ONONHUTEIbHON MHDOPMaLIMEN O CoeANHEHWM C ocuManorpadpom obpallanTecs K
Pykosodcmsy Keysight Technologies USB/LAM/GPIB Connectivity Guide.. YTo6bl
MONY4YUTb INEKTPOHHYIO BEPCUIO 3M0o20 O0KYMeHmd, 3aanTe Ha CamnT
"www.keysight.com" n nonwmte «Connectivity Guide».

COXpaHeHl/Ie/BOCCTaHOB}'IeHl/Ie

C nomolibto Beb-nHTEpPDEca ocumanorpada MoKHO COXpaHAaTb Ha MK dainbl
HaCTPOMKM, M306paKeHUA 3KpaHa, Gaiabl AaHHbIX CUTHAN0B UAK aliibl MACKK (CM.
pasaen “CoxpaHeHune ¢panioB c nomoLbto Beb-nHTepdeiica” Ha cTpaHuue 289).

C nomoulbto Beb-nHTEpPDElica ocumniorpada MOXKHO BOCCTAHAB/IMBATL COXPAHEHHbIE Ha
MK dainbl HaCTPOMKK, Gaibl AaHHbIX ONOPHbIX CUTHAN0B MAK Gaiibl MacKu (Cm.
pasaen “BoccraHoBneHue dalinos yepes Beb-nHTepdeinc" Ha ctpaHuue 290).

CoxpaHeHMe ¢palioB Cc NOMOLLbIO BeO-nHTepdelica

Ons coxpaHeHua banioB HaCTPOMKM, M30OparKeHWI aKpaHa, AaHHbIX CUTHA/I0B, JAaHHbIX
Lister nam dannos macku Ha MK ¢ nomoulsto Beb-uHTepdelrica ocumanorpada
HEeobX0AMMO BbINONHUTL CAedyloWme AeUCcTBUS.

1 MepenaunTe K Beb-uHTEpdelicy ocumnnorpada (cm. pasgen “Ldoctyn K
Beb-nHTEepdelicy" Ha cTpaHuLe 282).

2 Koraa Ha aucnnee otobpasntcs Beb-mHTepdeic ocumnnnorpada, B 1€BOM YacTH
CTapTOBOW CTpaHuLbl BbibepuTe Brnaaxy Save/Recall.

LUlenkHute ccoinky Save.
Ha cTpaHuue coxpaHeHMA BbINOAHWUTE CAeayowne AenCTBUA.
a BeeauTte uma daiina, B KOTOPbLI COXPAHAIOTCA AaHHbIE.

b Bbibepute dpopmar.

Ocumnnorpadsl Keysight InfiniiVision 2000 cepun X PykoBOACTBO N0OAL30BaTE/ A 289



21 Beb6-untepdelic

290

‘WTKEE%SO[QGITLI Oscilloscope

Welcome
Fage

Save

Filename [§le]il:]

Browzer
“w'eb Control

[F] New Acquisition

8-bit Bitmap image (*.bmp)

. SavesRecal 24-bit Bitmap image (*.bmp)

PMNG, 24-bitimage (*.png)
CSV data (*.csv)

I Get Image

ASCI XY data (*.cav)
Reference Waveform data (*.h5)

Multi Channel Waveform data (*.h5)
Binary data (*.bin}

Instrument
Ltilities

Lister data (*.csv)
Mask (*. msk)

AR

[nsa npocmoTpa M306parkeHUA TEKYLLErO 3KpaHa ocuMANorpada MOKHO HaKaTb
KHOMKy MpepaBapuTenbHbli NpocmoTp. MNepes npeasapuTeibHbIM MPOCMOTPOM C
LesIblo MPUHYAUTENBHOTO 3aMycKa cbopa AaHHbIX MOXKHO BOCMO/Ib30BaTbCA
dnaxkkom HoBbil c60p AaHHbDIX.

[na HekoTopbIX POpPMaTOB, YTOObLI COXPaHUTL AaHHble B dann popmaTa ASCII .txt,
MOXHO HayKaTb KHOMKy Save Setup Info.

Haxkmute KHOMKy Save.

TeKylMe AaHHble COXPaHEHbI.
HaxmuTe KHOMKy Save B AManoroBom okHe "3arpyska ¢ainos".

B avanorosom okHe "CoxpaHuUTb Kak" nepenamTte K nanke, B KOTOPYH HYXKHO
COXPaHWTb AaHHbIN Galtn, M HaXMKUTE KHOMKY Save.

BocctaHoBneHMe ¢parinos Yepes Beb-nHTepdelc

YT06bI Ha KOMMNbIOTEPE BOCCTAHOBUTb Gaiibl HACTPOMKM, Gaibl AAHHbBIX OMOPHbIX
CUTHaNoB nUAn dalnbl Macku yepes Beb-nHTepdeinc ocumnnorpada, BbINOAHUTE
cneayrouime aAencTema.

1 TMepenaunTe K Beb-uHTEepdelicy ocumnnorpada (cm. pasgen “Ldoctyn K
Beb-nHTEpdericy" Ha cTpaHuue 282).

2 Koraa Ha aucnnee otobpasntcs Beb-mHTepdeic ocumnnnorpada, B 1€BOM YacTu
CTapTOBOW CTpaHuLbl BbibepuTe Brnaaxy Save/Recall.
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3 LenkHuTe ccbinky Recall.
4 Ha cTpaHuLe BOCCTAHOBEHWA BbINOAHUTE CedytolLmne AeNCcTBUA.
a Haxmute KHoNKy Browse....

b B ananorosom okHe "Choose file" ykaskute Gpain ans BOCCTaHOBAEHMA U HAKMUTE
KHOMKy Open.

¢ [pu BoCCTaHOBAEHMM HaliN0B AaHHBIX ONOPHbIX CMrHAN0B BbibepuTte To
Reference Waveform B kayecTBe mecTa HasHayeHus.

Support |

TECHNOLOGIES

‘w KEYSIGHT Oscilloscope

Welcome
Fage

Browzer
“w'eb Control

d Haxmute kHonky Recall.

Get Image

YT06bl COXPaHUTL (MM pacneyaTaTb) CHUMOK 3KpaHa ocuunaorpada yepes
Beb-MHTEpPDENC, BbINOAHUTE Caeaytoume AeNCTBUA.

1 MMepenaunTe K Beb-uHTEepdelicy ocumnnorpada (cm. pasgen “Ldoctyn K
Beb-nHTEepdelicy" Ha cTpaHuLe 282).

2 Korga nossuTtca Beb-uHTepdelic ocumnnorpada, B 1€BON YaCTU CTAPTOBOM CTPAHULLbI
BbibepuTe BKNaAKy Get Image. Yepes HECKOMIbKO CEKYH/ NOABUTCA M30bpaskeHue
3KpaHa ocumnnorpada.

3 llenkHuTe n3obparkeHne NpaBoi KHOMKOM MbiLlK 1 BbibepuTe NyHKT Save Picture
As... (nnu Print Picture...).

4 YKaxuTe MecTo, Kyda ceayeT COXpaHuTb dain nsobpaxkeHus, 1 HaxmuTe Save.
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OYHKUMM naeHTUOUKALMM

®OYHKUMN naeHTUdMKaumm Beb-nHTepdeica MCnonb3yeTca ANA NOUCKA HYXHbIX

WNHCTPYMEHTOB cpeayn 060opy0BaHMA CTOMKM.

1 TllepeiaunTe K Beb-uHTepdelicy ocumnnorpada (cm. pasgen “Adoctyn K
Beb-nHTEepdericy" Ha cTpaHuLe 282).

2 Korpa nosBWTCA CTapToBas CTpaHuULUa Beb-nHTepdeica ocumnnorpada, sbibepute
015 GYHKUMM aeHTUdMKaUMM 3HaYeH e on

Ha akpaHe ocuunnorpada nossutca coobuieHune "ldentify". ECM HY>KHO OTKAOUYNTD
naeHTUdUKaumio, Bbibepute 3HaueHue off; yToObl NPOAONKNTL aKTUBALMIO,
HaXXMUTE Ha ocumanorpade Nporpammuyto KHomnky OK.

Support | Products | Keysight Site

M, KEYSIGHT
TECHNOLOGIES

o T Welcome to your
(IR Page
Web-Enabled Oscilloscope

Browser MSO-X 2024A

\weh Coriral

: [ Ancther web-enabled Instrument |
Osmlloscope | from Keysight Technologles |

[T Information about this Web-Enabled Instrument
| SavedRecal i

K Instrument MS0-X 20244 Oscilloscope
l Gt Image
3 | Number Us50210029

Agilent M30X2024A Infiniivision -
A Instiument Us50210029

Jd Utities DHS Hostname 141121237 192
Conligus NetBIOS Name a-mx2024a-10029
J Matwark
Muiticast DNS Hostname a-mx2024a-10029 local.

- VISA TCP/IP Connect St TCPIP0:141.121.237 192:INSTR
» | | Help with

s Pege / DyHKUMA naeHTudKKaumm
[Ed Advanced information Identification: @ off @ on

CpeacTBa M3amepeHus

Ha ctpaHuue "CpeacTtsa namepeHma" B pamkax Beb-mHTepdeinca MoXKHO BbIMOAHATb
cneayoume AencTBuUS.
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e [IpocmaTpmBaTh CMMUCOK YCTaHOBEHHbIX MOAYNEN.
e [IpocmaTtpmBaTh BEPCUM MUKPOMPOrPaMM.
e YcTaHaBAMBaTb Galabl 06HOBAEHNA MUKPONPOrPaMMm.

e [IpoCMaTpMBaTh COCTOAHME KaanbpoBKu.

NoaxoAsiee AeiCTBME MOKHO BbIOPaTh B PACKPbIBAIOLLEMCA MEHIO.

TECHNOLOGIES

Mﬁ KEYSIGHT Oscilloscope

Instrument Utilities

Installed Options =

Installed Options

Firmware Version

Calibration Status  jtalled Options

(51 | Getimage | License | Description | Installed
T [ ves
I o e
Instrument ; -
Utilitie:s m!Embedded serial decode and trigger | Yes
==l Configuis AUTO i Automotive serial decode and trigger : Yes
Haia (oI UART/RS232 serial decode and trigger | Yes
- I ) T
2 MASK !Mask limittesting | Yes
Help with S0 | 2001Hz Bandwidth L Yes
this Page. | ;
BW10 | 100MHz Bandwidth | Mo
“iEduc&ﬁm kit license I Yes
WAVEGEN iWa\feGen license I Yes
Y Digital Votimeter T
asv [ | Yes
Infiniium Mode I No
Remaote Log [ Yes
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YCTaHOBKa MNa PONA

Mpu NoAKAOYEHUN ocumANorpada K TOKaNbHO CETU PEKOMEHAYETCA 3a4aTb Napoib.
3T0 NO3BO/IUT 3aWMTUTL NPUHBOP OT HECAHKLMOHUPOBAHHOIO YAANEHHOro A0CTyNa
Yyepes Beb-nHTEPDENC M OT U3MEHEHMA NAPAMETPOB. Mpn 3TOM yaaneHHble
Mo/Ib30BaTENN, HE 3HatoLLMe Napos, OyayT MMeTb BO3MOXKHOCTb MPOCMATPUBaTb
CTapTOBYIO CTPAHULLY, NPOBEPSATb CETEBOE COCTOAHME U BbIMOMHATbL PAA APYTMX
[OENCTBUIA, OAHAKO OHU HE CMOTYT YNPaBAaTb OCUMANOTPAdOM UM M3MEHATbL €ro
HaCTPOWKMW.

YT06bl 334aTb NapOb, BbINOAHMUTE CAeaytolme AeUCTBUA.

1 lepeiaunTe K Beb-uHTepdelicy ocumnnorpada (cm. pasgen “Adoctyn K
Beb-nHTEepdericy" Ha cTpaHuLe 282).

2 Koraa nossutca Beb-uHTepdenc ocumnnorpada, Ha CTapToOBOM CTpaHMLE Bbibepute
BKknaaky "Configure Network".

3 Haxkmute kHonky Modify Configuration.
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TECHNOLOGIES

welcome
Page

Errowser
“wieb Control

] Save/Recal

]Get Image

Imstrumnent

Ui
Bknagka | ES

HaCTPOWKN
cetn
] Print Page
Help with
thiz Page

Oscilloscope

Beb-uHTepdelic

Current Network Configuration

M3meHeHWe KoHdWrypaumm

Madify Configuraton

Parameter
Configuration mode
Dynamic DNS
NetBIOS
Multicast DNS
Description

IP Address

Default Gateway
DNS Server(s

Domain

GPIB Control
GPIB Address
USB Control
LAN Control

F
-]
&
a
=
&
g
o |L

Currently in use
Automatic
oM
oM
ON
Agilent MSOX2024A InfiniiVision - US50210029
141.121.237.192
255.255.248.0
141.121.232.1
156.140.24.15, 156.140.24.47
a-mx2024a-10029
cos.is.keysight.com
OFF
7
ON
ON

4 BgeauTe NOAXOAALLMI Naponb U HaxkmuTe kKHoMky Apply Changes.
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MA KEYSIGHT
TECHNOLOGIES

Oscilloscope

Birowzer
“w'eh Control

[ rl Save/Recal

GetImage

Irstrurnent.
Ultiiies

Configure
 Metwark.

] Pint Fage:

Help with
this Page

Modify Network Configuration

UndoChanges | [ LANReset | [ ApplyChanges |

Configured Value

he following:

Parameter Edit Configuration

ON

© OFF @ ON

IP Settings to use in non automatic mode:
141.121.237.192 | 237192

b3
1
g
2

IP Address

255255248.0

Default Gateway ||

1411212321 4112123

Hame service settings:

a-mx2024a-10028

a-mx20243-10029
Requires reboot to take effect

Hostname

DNS Server 156.140.2415 156.140.24.15

Multicast DNS | ON @ OFF @ ON

Other settings:

Agilent MEQX2024A InfiniiVision |

- US50210029 Agilent MSOX20244 InfiniiVision - L.

Description

Password Keysight

GPIB Address 3,

" Set to blank for factory defauit value

from Keysight

Beegute
napornb

YT06bI MONYYNTH AOCTYN K OCUMANOrPady, 3aWMLIEHHOMY NAapo/iem, B Ka4ecTBe MMEHM
nosb3oBaTens HeobxoaMmo yKasaTb IP-aapec ocumnnorpada.

Cbpoc napons

Y106bI COPOCKTL NAPOJIb, BbIMOAHUTE OAHO U3 CAeAYOLWMX AEACTBUN.

e Ha nepepgHel naHenu ocumanorpada HaxmmTe kHonky [Utility] (Yrnautbr) >
Bsoa-BbiBog, > Cobpoc LAN.

e B Beb-6pay3epe oTkponTe BkAaaky Configure Network, sbibepnte Modify
Configuration, yaanute naposb 1 HaxkmuTe KHonky Apply Changes.
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22 CnpaBoYvHble maTepuasl

TexHUYecKue xapaktepuctmku / 297

KaTeropus nsmepenus / 298

BHewHune ycnosua / 299

MpobHUKKM 1 npucnocobnenna / 300

3arpysKa MUeH3nin 1 moaepHusauma ocumnnorpada / 303
O6HosneHua ana NO n mukponporpamm / 305

dopmaT ABOMYHbIX AaHHbIX (.bin) / 305

®ainbl CSV m ASCII XY / 313

OduumanbHoe ysegomneHune / 315

TexHUYecKme XxapakTepPUCTUKM

MNoapobHble cBeAEHMNA O TEXHUYECKUX XapaKTepucTmMKax ocuunnorpada InfiniiVision cm.
B cneumduKkaumax K ycTponctay. [na 3arpyskum cneundukalmm noceTmute Beb-cTpaHumLy
no agpecy: "www.keysight.com/find/2000X-Series."

Ha aTolt Beb-cTpaHuLe BbibepuTe BKNaAKy BubanoTteKka 1 3atem snemeHT TeXHUYECKMe
XapaKTepPUCTUKMU.

MOXHO TaKsKe NepenTn Ha rnasHyto cTpaHuly Keysight no agpecy "www.keysight.com"
1 BbINOMHUTbL NOUCK AoKyMmeHTa "2000 X-Series oscilloscopes data sheet".

Y106kl 3aKa3aTb cneuundurKaumio no TenedoHy, 0b6paTuTech B MECTHOE
npeacTaBMTeIbCTBO KoMNaHUK Keysight. MosHbIM CIMCOK KOHTAKTOB AIOCTYMNEH Ha
Beb-cTpaHuue no agpecy "www.keysight.com/find/contactus" unm s pasgene
“KoHTakTHble cBegeHus Keysight" Ha cTpaHuue 275.

KEYSIGHT

TECHNOLOGIES
297
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KaTeropua namepeHua

e “KaTteropusa nsmepenus ocumnnnorpada’ Ha cTpaHuue 298
e “OnpepeneHua Kateropumn namepeHuna" Ha cTtpaHmue 298

e “CTOMKOCTb K CKauykaM HanpsxeHua" Ha cTpaHuue 299

KaTeropua nsmepeHus ocumnnorpada

Ocumnnorpadsl InfiniiVision npeaHasHaveHbl A4 NPOBEAEHUS U3MEPEHUI KaTeropun |.

CTOPOXHO lC',aHHin:i npu60p cneayet UCNosib3oBaTb TO/IbKO ANA MsmepeHuﬁ B paMKax

YKa3aHHOMW KaTeropuu usmepeHuu.

298

Ol'lpe,ﬂ,efleHl/Iﬂ KaTeropnn namepeHma

K M3mepeHuam KaTeropmm | OTHOCATCA U3MEPEHUA, NMPOBOAMMbIE B 3/1EKTPUYECKUX
Lensx, He MOAKMOYEHHbIX K 31eKTPOCeTH Hanpamyto. Mpumepammn MoryT CAYKUTb
M3MEPEHMSA Lieneit, He ABAAIOLLMXCA OTBETBAEHUAMM NEKTPOCETH, A TaKKe 0CobbIM
06pa30oM 3alMLLEHHbIX (BHYTPEHHMX) NapaniesnbHbix Lenew. B cnyyae nocneaHmnx
MHTEHCMBHOCTb KPAaTKOBPEMEHHbIX Harpy30K HEMOCTOAHHA M 33 CYET 3TOro
Mo/Ib30BATE/NO CTAHOBWTCA M3BECTHA CTEMEHb YCTOMYMBOCTM 0H6OPYA0BAHMA K CKaYKaM
HanpAXeHus.

K n3amepeHuam KaTeropmm |l OTHOCATCA M3MeEPEHUA, NPOBOAMMbIE B INEKTPUYECKMX
Uenax, Hanpamyto NOAKAOYEHHbIX K HU3KOBOIbTHOMY 060pyA0BaHMI0. Mpumepamm
CNYKaAT M3MepeHus Lenen 6bIToBbIX NPUBOPOB, MOPTATUBHbLIX MHCTPYMEHTOB U
aHanornmyHoro obopyaoBaHMA.

K namepeHunam kateropum lll oTHOCATCA M3MepPEHMA, MPOBOAMMbIE B SNEKTPUYECKMX
cucTemax 3gaHui. Mpumepamm Cay»KaT M3MEepEeHnA B LLenax pacnpeaenmtenbHbIX
LMTOB, NPEAOXPAHUTENEN, INEKTPONPOBOAKM, U, B TOM YnCIe, Kabenel, COOpHbIX WWH,
COeANHUTENBHbBIX KOPOBOK, BbIKAOYATENEN, CETEBLIX PO3ETOK CTALlMOHAPHOMO
060py0BaHMA, @ TaKKe NPOMBbILLIEHHOTO M MHOTO poAa 060pyA0BaHMSA, HAaNpPUMep,
ABUratenen ¢ HepasbeMHbIM COeIMHEHNEM CO CTALLMOHAPHOW YCTaHOBKOM.

K nsmepeHuam Kateropmm IV oTHOCATCS M3mepeHus, NPOBOAMMbIE B LIEMAX NCTOYHMKA
NWUTaHMA HU3KOBOILTHOTO 0BOPYA0BaHMA. MTPUMEPAMM CAYKAT INEKTPOCHETUMKM 1
M3MEPEHMA B LENAX NepPBUYHbIX NPMOOPOB 3aLLMTbl OT CBEPXTOKOB M YCTPOMICTB
Ny/1bCaLMOHHOTO KOHTPOAA.

Ocumnnorpadsbl Keysight InfiniiVision 2000 ceprin.X PYKoBOACTBO! N0A6308aTENS
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CTOMKOCTb K CKa4Kam HalpAXeHnA

A MpeaenbHoe BXOAHOE HaNpsAMKeHWe Ha aHa/l0roBOM BXOAE

CAT I: 300 cpepHekBagpaTuyeckux B, 400 Vpk; auHamuyeckas neperpyska no
HanpsxkeHuto 1,6 kVpk

C npobHukom 10073C 10:1 — CAT I: 500 Vpk
C npobHMKom N2862A nnm N2863A 10:1 — 300 cpegHeKBagpaTUYECcKux B

A MpeaensbHoe Hanpax)eHWe Ha BXxoge LuMdpoBoro KaHana

140 nuKkosblx B gns CAT |; AMHammMyecKas neperpyska no Hanps:keHuto 800 Vpk

BHelWwHMe yCNoBUA

OKpyrKatoLwan Mcnonb3oBaTb TONbKO BHYTPY NOMELLEHUA.

cpepa

TemnepaTtypa paboyas: ot 0 °C go +55 °C, Hepabouan: ot —40 °C go +71 °C

OKpYyKatoLwen

cpepbl

BnaxHoCTb paboyas: oTHocuTenbHas, Ao 80/ npwu TemnepaType +40 °C 1 HUXKe, A0
45/ npu TemnepaType 8o +50 °C;
Hepabouasn: oTHocuTeNbHasnA, fo 95/ npu TemnepaType ao +40 °C. go 45/
npu Temnepatype go +50 °C;

BbicoTa Hag, paboyas n Hepabouan: o 4000 m (13123 ¢yToB)

ypoBHEM mMops

Kateropwmsa [JaHHbIN NPOAYKT NpUcnocobieH ana NMTaHWUA OT CETU, COOTBETCTBYIOLLEN
nepeHanpsyXeH | BTOPOW KaTeropuu nepeHanpsKeHus, YTo XxapakTepHo Ans 06opyaoBaHus,
ns NOAKNOYAEMOTO C MOMOLLBIO Kabens U LWTencenbHON BUNKM.

CreneHb [Honyctuma akcnayatauma ocumnnorpados InfiniiVision 2000/3000 cepum
3arpAsHeHun X B OKpY*KaloLMX Cpesax Co cTeneHbto 3arpasHenunn 2 (uam 1).

Ocumnnorpadsl Keysight InfiniiVision 2000 cepun X PykoBoACTBO No/sib30BaTe /4 299
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OnpegeneHua CreneHb 3arpAasHeHma 1. OTcyTcTBME 3arpA3HEHNA AU HAIMYMeE TObKO
cTeneHun Cy4aliHbIX CYXUX, HEMPOBOAALLMX 3arpAsHeHni. Ha paboty npubopa
3arpAasHeHun TaKkue 3arpAsHeHna He BaunaAtoT. NMpumep: Ynuctasa KomHaTa uam oducHoe

NoMelLLLeHNE C KOHTPOAUpPYyeMOoi aTmocdepoir.

CrteneHb 3arpssHeHns 2. Kak npasuio, BO3HUKHOBEHWE TOJIbKO C/Ty4alHbIX
CYXWX, HENPOBOAALLMX 3arpsA3HEHUI. M3peaKa MOMKET BO3HUKATb
BPEMEHHaA NPOBOAMMOCTb, Bbl3blBaeMasn KOHAEHCcaUMel 3arpsasHeH .
Mpumep: ObbIYHan cpesa BHYTPU NOMELLEHUA.

CTeneHb 3arpsasHeHuns 3. BO3HWMKHOBEHWE NPOBOAALLMX UAUN CYXMUX
HENpPoBOAALIMX 3arpPA3HEHUI, CTAHOBALLMXCA NPOBOANUMbBIMU U3-3a
oXnaaemon KoHaeHcaumu. Mpumep: 3aKkpbiTas BHELWHAA cpeaa.

[MPobHUKM 1 NnpucnocobneHmn

B aTom pasaene nepeyncaeHbl COBMeCTMMbIe ¢ ocumanorpadpamm 2000 cepum X
NpPoBHMKN 1 NpucrnocobieHmns.

e “MaccuBHble NpPobHUKK" Ha cTpaHuLe 300

e “NnddepeHumanbHble NPobHUKK" Ha cTpaHuue 301

e “TokoBble NpPobHMKK" Ha cTpaHuue 302

e “JlocTynHble npucrnocobnexHmns” Ha ctpaHuue 302

MockonbKy pazbem BNC ocumnnorpados 2000 cepum X He OCHALLLEH KO/bLLOM,
npegHasHa4YeHHbIM 414 onpeaeneHnsa NpobHmMKa, KoabbULMEHT 3aTyxaHMA NPObHMKa

cnenyet 3a4aTb BPyYHyto. Cm. “YKasaHue koadduumeHTa 3aTyxaHma NnpobHMKa" Ha
cTpanuue 70.

Cm. TakKe  [lononHWTENbHbIE CBEAEHMA O MPOBHMKAX M NPUCNOCOBAEHUAX CM. Ha Beb-caliTe
"www.keysight.com".

¢ "PyKoBOACTBO MO Bbi6Opy NpobHUKOB M NpucnocobneHnit (5989-6162EN)"

e Cneundukauma npobHMKOB U npucnocobneHnin ana ocumnnorpados InfiniiVision
cepuu "5000, 6000 1 7000 (5968-8153EN)"

MaccmBHble MPOBHMKM

B komnnekT ocumnnorpadpa 2000 cepum X BXOAAT NaCCMBHbIE MPOBHUKM ANA KaxKA0ro
aHasIoroBoro KaHana.

C ocumnnorpadom InfiniiVision 2000 cepumn X MOXKHO MCNOAb30BaTb CAeaytoLmne
naccmBHbIe NPOBOHMKN. BO3MOXKHbI 1t0Oble KOMBUHALMKM NAaCCUBHbIX MPOOHNKOB.

300 Ocumnnorpadsbl Keysight InfiniiVision 2000 ceprin.X PYKoBOACTBO! N0A6308aTENS
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Tabnuua 5MaccusHble NPOOHUKM

Mogpgenb OnucaHue

1165A

Mpo6HUK naccueHbii, 10:1, 600 MTy, 1,5 m

10070C/D

Mpo6HUK naccuHbIn, 1:1, 20 Mly, 1,5 m

10073C

Mpo6HUK naccueHbii, 10:1, 500 Mry, 1,5 m

10074C

Mpo6HUK naccueHbii, 10:1, 150 Mly, 1,5 m

10076A/B

Mpo6HUK naccueHbIi, 100:1, 4 KB, 250 MTIy,

N2771A/B

Mpo6HUK naccueHbiii, 1000:1, 30 KB, 50 My,

N2862A/B

Mpo6HUK naccueHbii, 10:1, 150 My, 1,2 m

N2863A/B

Mpo6HUK naccueHbii, 10:1, 300 Mly, 1,2 m

N2889A

MpobHMK naccusHbIn, 10:1/1:1, 350 MMy, 1,2 m

N2890A

Mpo6HUK naccueHbii, 10:1, 500 Mly, 1,2 m

OnddepeHumanbHbie NPOOHMKM

C ocumnnorpadom InfiniiVision 2000 cepum X MOXKHO UCMONB30BATb CAeAytoLLIME
anddepeHumanbHble NPOBHUKMN.

Tabnuua 6JuddepeHumanbHbie NPOBHNUKM

1141A

MpobHuk anddepeHuManbHbIi, akTUBHLIN, 200 MTu, 200 B nocT.
TOKa + MaKc. MUK nep. Toka (TpebyeTca UCTOUHMK NuTaHua 1142A)

1144A

MpPOB6HUK akTUBHbIN, 800 MIL (TpebyeTca MCTOYHUK NUTaHUA 1142A)

1145A

MPOB6HUK aKTUBHbIN, 750 ML, 2-KaHanbHbIM (TpebyeTca NCTOYHMK
nuTaHus 1142A)

N2772A

MpobHuk anddepeHumnanbHbIi, akTUBHbIN, 20 MM, 1,2 KB nocrT.
TOKa + MaKc. MUK nep. ToKa (TpebyeTtca UCTOYHMK NuTaHua N2773A)

N2791A

MpobHUK andbdepeHLmanbHbli, BbICOKOBO/LTHBIN, 25 MIu, +/-700
B, npepbiBaHve 1 MOm, 10:1 nam 100:1 (BO3MOXKHOCTb
nepeKkntoYeHun)

Ocumnnorpadsl Keysight InfiniiVision 2000 cepun X PykoBOACTBO N0OAL30BaTE/ A 301!



22 CnpaBo4Hble MaTepuansl

302

Ta6bnuua 6JuddepeHumanbHblie NPOBHUKKU (NpoaoKEHUE)

N2792A MpobHuk anddepeHumanbHbin, 200 Mru, 10:1, npepbisaHue 50 Om

N2793A MpobHuK anddepeHumansHbiii, 800 My, 10:1, +/-15 B,
npepbisaHne 50 Om

ToKoBble NPODOHMKM

C ocumnnorpadom InfiniiVision 2000 cepnmn X MOXKHO MCNOIb30BaTb CAeaytolme
TOKOBblE NMPOBHUKM.

Tabnuua 7TokoBble NPOOHMKM

Mogpgenb OnucaHue

1146A Mpo6HMK ToKoBbIik, 100 KMy, 100 A, nep./nocT. ToK

N2774A (ycTapeBLluas mogens, 3ameHeH NpobHnkom N2782A) ¢ MCTOYHUKOM
nutaHma N2775A

N2780A Mpo6HMK ToKoBbIN, 2 MTL, 500 A, nep./nocT. ToK (Mcnonb3ayerca ¢
WUCTOYHMKOM NuTaHuA N2779A)

N2781A Mpo6HuMK ToKoBbIN, 10 My, 150 A, nep./nocT. ToK (Mcnonb3yeTca ¢
WUCTOYHMKOM NuTaHuA N2779A)

N2782A Mpo6HuMK ToKoBbIN, 50 My, 30 A, nep./nocT. ToK (Mcnonb3ayerca ¢
MCTOYHMKOM NuTaHna N2779A)

N2783A Mpo6HMK ToKoBbIN, 100 MTw, 30 nep./nocT. ToK (Mcnonb3ayeTca ¢
MCTOYHMKOM NuTaHua N2779A)

[ocTynHble npucnocobneHmns

Kpome naccuBHbIx (“MNMaccuBHble NpobHMKK" Ha cTpanuLe 300), anbdepeHumanbHbIX
(“OnddepeHumansHblie NpobHMKK" Ha cTpaHuLe 301) 1 ToKoBbIX NPobHMKOB (“ToKoBbIe
npobHuKkK" Ha cTpaHuue 302) k ocumnnorpady InfiniiVision 2000 cepum X umeeTcs pag,
npucrnocobaeHun.

Ocumnnorpadsbl Keysight InfiniiVision 2000 cepunn X PYKROBOZCTBO. M0/16308aTENS
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Tabnuua 8Mpucnocobnenus k ocunnnorpaody InfiniiVision 2000 cepum X

Mogaenb/Ne OnucaHue

petanu

DSOXLAN moaynb nogkatoueHmsa LAN/VGA

DSOXGPIB moaynb nogkntoveHusa GPIB

N6456A KOMMAEKT ANS KPENIEHWA B CTOWKY

N6457A MArKasA NepeHoCHan CYMKa U KpbIWKa 419 IMLEBOIN NaHenun

N2786A 2-0NOpHOeE YCTPOICTBO NO3ULMOHUPOBAHMUA NPOBHNKA

N2787A YCTPOMCTBO TPEXMEPHOTO NMO3ULMOHMPOBAHMUA NPOBHUKA

1180Cz nepeaBuMKHOM UCMbITAaTEeNIbHbIN CTEHA,

N6458A neyaTHbI1 BApMaHT PyKOBOACTBA NO/b30BaTeNA

npoyee HaKNafK1 ANA NULEBOW NaHenn — cM. pasaen “Haknafku ansa anuesom
raHenn Ha pasHbIx A3blkax'" Ha cTpaHuue 43.

N6459-60001 8-KaHa/IbHbIM IOrMYECKUI MPOBHMK C KOMNAEKTOM NpucnocobneHmi
(BXOAMT B KOMNIEKT NocTaBkM mogenenn MSO n mogenei c obHoBeHMEM
DSOX2MSO0)

Bce 3T HaMMEHOBaHMA MOXKHO HalTK Ha Beb-caiTe "www.keysight.com" nan
"www.parts.keysight.com".

3arpysKka MLEeH3niM U ModepHU3aLma ocumanorpada

e “JluueH3noHHble onuuun" Ha cTpaHuue 303
e “Npyrve onuuun" Ha cTpaHunue 305

e “MopgepHusayma ocumnnorpada fo yposHa MSO" Ha ctpaHuue 305

JIMUEeH3MOHHbIE onumm

MHor1e 13 NepevncneHHbIX HUKe AMULEH3NOHHbIX OMUMIA MOYKHO NErKO YCTAaHOBUTbL 6e3
BO3BpaTa ocumnnorpacda B CEPBMCHbLIN LEHTP. He Bce onummn moryT BbiTb YCTaHOBEHbI
Ha BCex MoAeNsAX. 3a noApobHoCTAMM 0bpallanTecs K BIONNETEHIO TEXHUYECKMX
OaHHbIX.

Ocumnnorpadsl Keysight InfiniiVision 2000 cepun X PykoBOACTBO N0OAL30BaTE/ A 303
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Ta6bnuua 9/IMLEeH3NOHHbIe OnLUUK

OnucaHue

Homep mogenu nocne npuobpereHus

AUTO

3anycK 1 4eKoanpoBaHWe CUrHaN0B NOCAeA0BaTe/IbHbIX
LUMH aBTOMOBUAbHOM 3neKTpoHUKK (CAN, LIN).

ocuunnorpada

3akasaTb DSOX2AUTO.

ComP

3anycKk 1 4eKoAMpPOoBaHME CUrHANOB NOCAeA0BaTe/IbHbIX
LWMH KoMnbloTepoBs (RS232/422/485/UART)..
Ob6ecneynBaeT BO3MOMKHOCTU 3aMycKa U AEeKOAMPOBaHMUA
MHorux npotokonos UART (Universal Asynchronous
Receiver/Transmitter), 8 Tom uncne RS232
(pekomeHA0BaHHbIV cTaHAapT 232).

3akasaTb DSOX2COMP.

DVM

Uundp. Bonstmetp

ObecneynBaeT U3mepeHne HanpPAXKEHUA C TOYHOCTbIO A0
3 3HaKOB M YacTOTbl C TOYHOCTbIO 0 5 3HAKOB €
nomoLLbto 1t06oro aHaNoroBoro KaHana.

3aka3aTb DSOXDVM.

EDK

Y4yebHbIit KOMNAEKT

ObecneynBaeT TPEHUPOBOYHbIE CUTHa/bI Ha BbIBOAAX
Demo ocunnnorpaca n nabopatopHoe pyKOBOACTBO ANs
y4YebHbIX Lenem.

3aKkasatb DSOXEDK.

EMBD

BcTpoeHHbIV nocneaosaTesibHbIM 3anyck U aHanus (12C,
SPI).

3aka3aTb DSOX2EMBD.

MASK

Onuma MCMbITaHWIM HA COOTBETCTBME MACKe
MNo3Bonset co3gaBaTb MacCKy U UCNbITbIBaTb CUFHA/1bl Ha
npegmeT COOTBETCTBUA UX MacCKe.

3akasaTb DSOX2MASK.

mem4M

MogepHU3auma NnamaTu.
JemoHcTpupyeT nonHyto rybuHy namaTu (4 Mebib ans
nepemeKatoLwmnxcs BbiI6oOpoK).

Order DSOX2MEMUP.

MSO

Onums ocymnnorpada cmelaHHbIx curHanos (MSO)
Ob6ecneunsaeTt mogepHusaumto DSO go yposHa MSO.
[obasnset 8 undpoBsbix KaHanos. MNpu 3Tom He
TpebyeTcsa ycTaHaBAMBaTb JOMNONHUTENbHOE
obopyaoBaHue.

3akasatb DSOX2MSO.
C nuueHsuneit MSO noctasnseTca
KOMNIEKT Kabensa umobposoro npobHUKa.

SGM

CermeHTMpPOBaHHasA NaMATb.

Mo3BoNAET PErUCTPMPOBATL HEPEryAPHbIE U NAaKeTHbIe
CWrHa/bl 33 CYET YCTPAHEHWUA PErnucTpaLLMmn Nepmoaos
OTCYTCTBMA aKTMBHOCTM CUrHana.

3aKkasaTb DSOX2SGM.

WAVEGEN

FeHepaTop CUrHanos

3akasatb DSOX2WAVEGEN.

304
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Ldpyrve onuunmn

Ta6nuua 100numa KannbposKu

A6 Kannbposka cornacHo ctaHgapTy ANSI 2540

MoaepHuM3aums ocumnnorpada ao yposHa MSO

[ns akTMBM3aLmMmM UMdPOBbIX KaHanoB ocumaiorpada, KOTOPbIN He Bbla NepBoHaYa bHO
3aKasaH B KayecTse ocumanorpada cmelaHHbIx curHanos (MSQO), MOMKHO yCTaHOBUTb
COOTBETCTBYIOLLYO AnLeH3nto. Ocumnnorpad cMeLlaHHbIX CUTHaN0B MMEeeT aHaNoroBble
KaHa/bl NOC 8 KOPPENMPOBAHHbIX MO BPEMEHW LnbPOBbIX KaHa0B.

3a nHdopMaumet No MoaepHMU3aLMK Ballero ocuunnorpada nytem AMLEH3MPOBAHMA
obpallainTecs B MECTHOE NPeACTaBUTENbCTBO KoMNaHuKu Keysight Technologies nam no
aapecy: "www.keysight.com/find/2000X-Series".

ObHoBneHMA ana MO 1 MUKPONPOrpamm

Bpemsa oT BpemeHun KomnaHua Keysight Technologies BbinyckaeT obHoBneHus ana MO u
MMKPOMNPOrpammMbl CBOMX NPOAYKTOB. [11A NoMCKa OBOHOBAEHWI A1 MUKPONPOrpaMmmbl
ocuunnorpada BBeAUTE B apeCHOMN CTpoKe Beb-bpay3epa aapec
"www.keysight.com/find/2000X-Series-sw".

[N NpOCMOTPa 3/1eMEHTOB YCTaHOBNEHHOTO MO 1 MUKPONPOrPaMMbl HAXKMUTE KHOMKY
[Help] (CnpaBka) > 06 ocunnnorpade.

CkavaB daitn 06HOBAEHNA MUKPOMPOrPaMMbl, MOMKHO 3anuncaTb ero Ha USB-HakonuTesb
1 3arpy3unTb B ocumanorpad c NoMoLLbio aucnetyepa dpainos (cm. pasgen “Auncnetyuep

dalinos" Ha cTpaHuLe 263). MOMKHO TaKKe BOCMOb30BaTbCA CTPAHMLEN MHCTPYMEHTOB
Beb-nHTepoeica ocumnnorpada (cm. pasgen “Cpeancrsa usmepeHua' Ha cTpaHuue 292).

dopmaT ABOUYHbIX AaHHbIX (.bin)

(DOpMaT ABOUNYHbIX AaHHbIX COXPAHAET AaHHble B ABONYHOM cboplv\aTe n Cco3daet
OonucbiBarOWME 3TN daHHble 3aro/I0BKU.

Ocumnnorpadsl Keysight InfiniiVision 2000 cepun X PykoBOACTBO N0OAL30BaTE/ A 305
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[aHHble B

¢dopmarte BIN —
CEerMmeHTUPOBAHH

306

afa NamATb

Bnarogaps aAsondHoMy GopMaTy XpaHeHMs AaHHbIX pasmep daiiaa npumepHo B 5 pas
MeHbLle, yem B dopmate ASCII XY.

MpY NOAKNOYEHUMN HECKONIbKMX MCTOYHMKOB BYAyT COXpaHeHbl Bce oTobpakaemble
WUCTOYHMKM, KPOME MaTEMATUYECKNX QYHKLMNIA.

MpY NCNONb30BAHUMN CEFMEHTMPOBAHHOM NAaMATKN KaXKabli CEFMEHT paccMaTpmMBaeTcA
KaK OTAe/bHbIi curHan. CHayana CoXpaHATCs BCE CErMEHTbl OHOMO KaHaa, 3aTem —
BCE CermeHTbl CeaytoLlero kKaHana (Homep KOToporo Bbille). ITO NpoAoaKaeTcA A0 Tex
nop, Noka He ByayT coxpaHeHbl BCe 0TOOparkaemble KaHaslbl.

Korpa ocumnnorpad pabotaet B pexknume cbopa AaHHbIx "ObHapyKeHme nmkos",
MWHUMaNbHOE M MaKCMMabHOE 3HaYeHMA TOYEK AaHHbIX CUTHaNa COXPAHAIOTCS B
dalinax B otaenbHbIX bydepax curHanos. CHavana CoOXpaHsaTCA MUHUMA bHblE
3HAYEHMA TOYEK AaHHbIX, 3aTeM — MaKCMMa/ibHble.

MpuU COXPaHEHMN BCEX CETMEHTOB, AA KaXKA0r0 U3 HUX CO34aeTCA OTAE/bHbIN
3aro/s0BoK curHana (cm. pasaen “®opmat 3arosioBKa ABonyHoro daiiia" Ha
cTpanuue 307).

OaHHble B daine BIN npeactaBneHs! creaytolmm obpasom:

e [laHHble KaHana 1 (Bce cermeHTbl)

e [laHHble KaHana 2 (Bce cermeHTbl)

e [laHHble KaHana 3 (Bce cermeHTbl)

e [laHHble KaHana 4 (Bce cermeHTbl)

e [laHHble uMdPOBOro KaHana (BCe CermeHTbl)

¢ [laHHble CMrHaNa MaTeEMaTUYECKOM QYHKLMN (BCE CErMEHTbI)

Ecnm coXpaHATCA He BCe CerMEeHTbI, TO YMCN0 CUrHAM0B PAaBHO YMCY aKTUBHbBIX
KaHanoB (BK/1OYan MaTeMaTUYeCKMit U LMGPOBOI, C He Boee YeM CEMbIO CUTHaNamMu
0018 Kaxaoro undposoro moayns). Mpu coxpaHeHUM BCEX CErMEHTOB YMC/I0 CUTHAN0B
COOTBETCTBYET YMC/IY aKTUBHbIX KaHA/N0B, YMHOKEHHOMY Ha YMC/IO MONYYEHHbIX
CermeHTOB.

[Bon4yHble gaHHble B MATLAB

N3 ocumnnorpada InfiniiVision MoXXHO MMNOPTMPOBATL ABOMYHbIE AAHHbIE B MPOTrPammy
MATLAB® ot komnaHumn The MathWorks. CootseTctytolime dyHKLUnM MATLAB MOXKHO
3arpysuTb ¢ Beb-caiTa Keysight Technologies no agpecy
"www.keysight.com/find/2000X-Series-examples".

Ocumnnorpadsl Keysight InfiniiVision 2000 cepuin X RYRKOBOZCTBO. NOA6308aTENA
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Keysight cospaeT dpaiinbl bopmaTta .m, KOTOPbIE HYXKHO CKONMPOBaTbL B paboumnii KaTaaor
MATLAB. Aapec paboyero KaTanora no ymondanumio — C:\MATLAB7\work.

dopmat 3aronoBKa ABOUYHOrO dparina

3aronoBokK ¢arna Y ABonyHOro daisa MoxeT HBbiTb TO/IbKO OAMH 3ar00BOK. 3aronoBoK daina coaepRnt
cnenytolime AaHHble.

Cookie

[OByx6anToBble cmBObI AG, 03HaYatoLme, YTo $ai COXpaHeH B
bopmate LBOMUHBIX AaHHbIX Keysight.

Bepcua

[Ba 6aiTa, npeacrasnatolme coboli Bepcuto daina.

Pasmep ¢aitna

32-6UTHOE Lenoe, o3HavaroLwee Yncio 6alToB B AaHHOM ¢aiine.

Konunyectso
CUrHanoB

32-6UTHOE Lienoe, 03HaYatoLLEe YUCIO CUTHANOB, COXPAHEHHbIX B JAHHOM
dainne.

3aronoBok B d)al?me MOXHO COXPaHUTb HECKO/ZIbKO CUTHANN0B, Ny KaXXA0ro COXpaHeHHOro CMrHana
CUrHana 6y,u,eT CBOW 3ar0/10BOK. Mpu ncnoab3oBaHUM CeFMeHTMpOBaHHOVI NamATU Kaxablin
CErMeHT paCCMaTpPUMBAETCA KakK OTAENbHbIM CUIHaN. 3ar0N0BOK CUrHaNa COAEPKUT
cBeleHnA O TMne AaHHbIX CUTHaa, COXPaHEHHbIX MOC/1e 3aro/1IoBKa AaHHbIX CUTHaa.

Pasmep
3aro/10BKa

32-6uTHOE Lenoe, 03Havatollee Yncno 6aiiToB B JaHHOM 3aro/I0BKe.

Tun curHana

32-6UTHOE Lenoe, 03HaYaoLWEe TUMN CUTHAIA, COXPAHEHHOTO B aHHOM
danne:

e (0 =HensBEeCTHbIN.

e 1 =HopMmasbHbINA.

® 2 = 0bHapyKeHue NUKoB.

® 3 =yCcpeaHEHHbIN.

e 4 =He ucnonbayetca B ocuunnorpadax InfiniiVision.

e 5 =He ucnonbayetca B ocuuanorpadax InfiniiVision.

® 6 =/10rMYecKuil.

Yucno bydepos
CUrHanoB

32-6UTHOE Lenoe, o3Havarouwee Yncio bypepos cUrHanos, HEOHBXOANMbIX
ANA NPOYTEHUA AAHHbIX.

Toukn

32-6utHoe Lenoe, o3Havyarouee 4YN1CNo ToHEeK CUrHana B AaHHbIX.

Ocumnnorpadsl Keysight InfiniiVision 2000 cepun X PykoBoACTBO No/sib30BaTe /4 307



22 CnpaBo4Hble MaTepuansl

CueTumK 32-6uTHOeE Le/10e, 03HavaloLLee YNC/IO MMMY/IbCOB 3a YUYETHbIN Nepuoa B
3anucK CUrHana, co3gaHHoM NpPU MCNOAb30BAHMM TaKOTo pexnma cbopa
OaHHbIX, Kak "YcpeaHeHue". Hanpumep, npu ycpegHeHUN 4Yncio
MMMNYNbCOB PaBHOE YeTblPemM 03HAYaEeT, YTO B 3aNWUCU CUTHANA KaXKaas ero
TOYKa ycpeaHeHa Kak MUHUMYM YeTbipe pasa. [1o ymonyaHuto sto
3HavyeHue — 0.

[OunanasoH A 32-6THOe NnaBatloLee YNC/I0, O3HAYaloLLee A/ INTeIbHOCTb
oTobparkeHna X | oTobparkaemoro curHana no ocu X. na CUrHanos BpeMeHHbIX MHTEPBA/IOB
3TO AUTENIbHOCTb MPOXOXKAEHMA CUTHaNa No saKkpaHy. Ecav ero sHaueHue
PaBHO Hy/0, TO AAHHbIX HE MNOAYy4YeHO.

Hayano 64-6UTHOE A4BOMHOE YMC/IO, ABNAIOLLEECA 3HAYEHNEeM ocK X C 1IeBOTO Kpas
oTobpaskeHus X | akpaHa. [Ins cMrHanoB BpeMeHHbIX MHTEPBA/IOB 3TO Bpems Havyana
0oTObparkeHUs. ITO 3HAYEHME PacCMATPMUBAETCS KaK 64-buTHOe yncno
[BOMHOM TOYHOCTM C NaaBatoLLel 3anaToi. Ecim ero sHaueHne paBHO
HY/It0, TO AaHHbIX HE MOYYEeHO.

MpupaweHune X 64-6UTHOE ABOMHOE YMCI0, O3HAYAIOLLEE BPEMEHHOW MHTEPBA MEXAY
TOYKaMM AaHHbIX Ha ocu X. [1nA curHanos BpeMeHHbIX MHTEPBA/IOB 3TO
AIMTENIbHOCTb MHTEpBana mexay Toukamu. Ecnm ero 3HaveHne paBHO
HY/10, TO AAHHBIX HE MOAYYeHO.

Hauano X 64-6MTHOE ABOVHOE YMCNO, ABNAOLEECA 3HAYEHMEM NEPBOM TOUYKN B
3anucu gaHHbIX No ocu X. [nA cMrHanoB BpeMeHHbIX MHTePBaaoB 3TO
BpEMA O0TOOpaKeHNA NepBOM TOUKKU. ITO 3HAYEHME PACCMATPUBAETCA Kak
64-6MTHOE UMCNO ABOWMHOW TOYHOCTU C NAaBatolelt 3anaTo. Ecam ero
3HaYyeHue PaBHO HY/O, TO AAHHbIX HE MOYYeHO.

EanHuubl X 32-6UTHOE uenoe, onpegensaowee eaMHULbI U3MEPEHUA 3HaYEHUIN
NolyYeHHbIX AaHHbIX N0 ocK X.

e (= HensBecTHO.

e 1 =BONbTbl.

® 2 =CeKyHapl.
® 3 = 0OCTOAAHHbIE.
e 4 =amnepbl.
e 5=npb.
e 6=[u.
EavHnupl Y 32-6uTHOe Lenoe, onpegenstolLlee eaUHNULLBI U3SMEePEHUA 3HAYEHNUI

NONYyYEeHHbIX JAHHbIX MO 0cK Y. BO3MOKHbIE 3Ha4YeHMUA COOTBETCTBYIOT
YKa3aHHbIM Bbllwle aaa ocu X.

[JaTa 16-6ai1ToBbIN Habop cMMBO/IOB; B ocumanorpadax InfiniiVision He
3anonHaerca.
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3aronoBoK
OaHHbIX CUTHaNa
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Bpems 16-6aliToBbIN Habop cMmBONOB; B ocumanorpadax InfiniiVision He
3anosiHAeTcs.
Maket 24-6aliToBbIV Habop cMMBONOB, NpeacTaBAAoWMmMiA coboit Homep mogenm

M CepUIHbIA HoMep ocumanorpada B popmare:
NeMOZE/IN:CEPUMHbINNe.

MeTKa curHana

16-6ai1TOBbI HABOP CMMBOJIOB, COAEPKALLNIN MPUCBOEHHYIO KaHany
METKY.

BpemeHHble 64-6UTHOE ABOWHOE YMCNO0, UCTMONb3YEMOE TOJIbKO MPU COXPAHEHUN
MeTKM HECKOJ/IbKUX CETMEHTOB (TpebyeTca Moay/b CErMEHTUPOBAHHOM NaMATH).
370 Bpems (B ceKyHAaX) C MOMeHTa NepBoro 3anycka.

YKasatenb 32-6uTHOe Lenoe 6e3 3HaKa. Mpeacrasnset coboit Homep cermeHTa.
cermeHTa Mcnonb3yeTca TONbKO NPU COXPAaHEHUU HECKONIbKMX CErMEHTOB.

CUTHan MOXKeT coZleprKaTb HECKOIbKO HabopoB AaHHbIX. Y Kaxaoro Habopa AaHHbIX
curHana byaeT cBoM 3aron0BOK. B 3aronoske Habopa AaHHbIX COAEPKATCA CBEAEHMA O
Habope AaHHbIX CUrHana. ITOT 3aro/I0BOK COXPaHAETCA HENOCPeACTBEHHO nepes,

HabopOM ZaHHbIX.

Pasmep 32-6UTHOE Lenoe, 03HavYaloLee pa3mep 3aro/IoBKa AaHHbIX CUrHana.
3aronoBskKa

OaHHbIX

curHana

Tun 6ydepa 16-6UTHOE KOPOTKOE YncNo, 0603HaYatoLLee TUM AAHHbIX CUTHANa,

COXPaHEHHbBIX B AaHHOM ¢aine:

e 0 =Hen3BeCTHble AaHHbIE.

e 1 =HopMmasbHble 32-6UTHble NNaBaloLLMe AaHHbIE.

® 2 = MaKCMMaNbHOE KO/IMYEeCTBO NAaBaloLLMX AAHHbIX.

® 3 = MMHMMaNbHOE KOJIMYECTBO NNABAIOLLMX AAHHBbIX.

e 4 =He ucnonbyetca B ocuunnorpadax InfiniiVision.

e 5 =He ucnonbyetca B ocuunnorpadax InfiniiVision.

® 6 =uundpoBble 8-6UTHbIE 3HAKOBbIE AaHHble (419 UMPPOBbIX KaHANOB).

BaliTbl Ha TOUKyY

16-6uTHOE KOPOTKOE YNCNO, O3HaYaloulee 4ncno 6aliToB Ha TOYKY AaHHbIX.

Pasmep bydepa

32-6uTHOE Lenoe, o3Havatouee pasmep bydepa, HeobxoanmbIi oas
yAepKaHUA TOUeK AaHHBIX.
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|_|pl/ll\/\ep nporpammsel AnAa 4TEHNA ABONYHbLIX AaHHbIX

Mporpammy 415 YTEHWUA ABOMYHBIX AaHHbIX MOXHO HaliTW, Habpas B BeO-bpaysepe
anpec "www.keysight.com/find/2000X-Series-examples" 1 Bbibpas snemeHT "Mprumep
NporpaMmmbl 4N8 YTEHMA ABOMYHbIX AaHHbIX".

Mpumepbl ABONYHbIX GainnoB

Cobop AaHHbIX  Ha npvBeaeHHOM HMXKE PUCYHKe NoKasaH ABOWYHbIN Gain ogHoro uukna cbopa ¢
HECKONIbKMX  AaHHbIMW HECKOIbKMX KaHa0B.
aHaNoroBbIX
KaHan0B 33 0AWNH
UMKA
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C6op paHHbIX
BCEX MoAynen
NIOTUYECKUX
KaHa/N0B 33 0AWH
LMKA

CnpaBouHble maTepuansl 22

File Header

12 bytes Number of Waveforms = N

Waveform Header 1 Number of Waveform Buffers = 1
140 bytes

Waveform Data
Header 1
12 bytes

Buffer Type = 1 (floating point)
Bytes per Point = 4

Voltage Data 1
buffer size

Waveform Header 2 | Number of Waveform Buffers = 1
140 bytes

Waveform Data
Header 2
12 bytes

Buffer Type = 1 (floating point)
Bytes per Point = 4

Voltage Data 2
buffer size

Waveform Header N | Number of Waveform Buffers = 1
140 bytes

Waveform Data
Header N
12 bytes

Buffer Type = 1 (floating point)
Bytes per Point = 4

Voltage Data N
buffer size

Ha nprBeaeHHOM HUXKe PUCYHKe NoKasaH ABOUYHbIN daiin ogHoro LmKkia cbopa ¢
OAHHBIMUM BCEX MOAY1IeM COXPaHEHHbIX 10rMYECKMX KaHanoB.
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C6op paHHbIX
OfHOTO
aHaNoroBoro
KaHana B
CermeHTUPOBaHH
Yo NamaTb

312

File Header

12 bytes Number of Waveforms = 2

Waveform Header 1 Number of Waveform Buffers = 1
140 bytes

Waveform Data
Header 1
12 bytes

Buffer Type = 6 (unsigned char)
Bytes per Point = 1

Pod 1 Timing Data
buffer size

Waveform Header 2 | - Number of Waveform Buffers = 1
140 bytes

Waveform Data
Header 2
12 bytes

Buffer Type = 6 (unsigned char)
Bytes per Point = 1

Pod 2 Timing Data
buffer size

Ha npvBeaeHHOM HUXKe PUCYHKe NoKasaH ABOMYHbIN Gaii AaHHbIX O4HOTO
aHa/IOroBOro KaHana, 3anMcaHHbIX B CErMEHTUPYEMYIO NamMATb.
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File Header
12 bytes

Waveform Header 1
140 bytes

Waveform Data
Header 1
12 bytes

Voltage Data 1
buffer size

Waveform Header 2
140 bytes

Waveform Data
Header 2
12 bytes

Voltage Data 2
buffer size

Waveform Header N
140 bytes

Waveform Data
Header N
12 bytes

Voltage Data N
buffer size

dannbl CSV mn ASCII XY

CnpaBouHble maTepuansl 22

Number of Waveforms = N = Number of Segments

Number of Waveform Buffers = 1
Index =1
Time Tag = 0.0

Buffer Type = 1 (floating point)
Bytes per Point = 4

Number of Waveform Buffers = 1
Index =2
Time Tag = time between segment 1 and 2

Buffer Type = 1 (floating point)
Bytes per Point = 4

Number of Waveform Buffers = 1
Index =N
Time Tag = time between segment 1 and N

Buffer Type = 1 (floating point)
Bytes per Point = 4

e “Crtpyktypa daiinos CSV n ASCII XY" Ha cTpaHuue 314

¢ “MUWHMMaNbHOE N MaKCMManbHOe 3Ha4YeHus B parnax CSV" Ha cTpaHmue 314

Ocumnnorpadsl Keysight InfiniiVision 2000 cepun X PykoBOACTBO N0OAL30BaTE/ A
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314

Ctpyktypa darnos CSV n ASCII XY

MapameTp AANHA NO3BOAET BbIOPaTh YMCN0 TOYEK B cermeHTe daina CSV uam ASCII XY.
Bce cermeHTbl xpaHaTca B daine CSV naum B Kaxaom dpaine aaHHbix ASCII XY.

Hanpumep, ecnn ana napameTtpa "OavHa" 3agaHo 3HaveHne 1000 Toyek, TO CerMeHT
byaeT coaepatb 1000 ToUeK (CTPOK B 3/1€KTPOHHOM Tabauue). Npu coxpaHeHUN BCeX
CEerMeHTOB MCMONb3yeTCA TPU CTPOKM 3aro0BKOB, MO3TOMY NEPBbIN CErMEHT
nometlaeTca B CTPoKy 4. [laHHble BTOPOro cermeHTa HaunmHaroTea co cTpokn 1004. B
ctonbue BpemeHu 0TobparkaeTca Bpemsa C MOMEHTA 3anycKa Mo NepBOMY CETMEHTY.
BblbpaHHOE YMCNO TOYEK B CErMeHTe OTobpaKaeTca B BEPXHeN CTPOKe.

®opmart BIN bonee noaxoamT ana nepeaadn aaHHblx, yem CSV nam ASCII XY. 310T
dopmat ncnonbsyetca ana Hanbonee HbICTPOM Nepenadn AaHHbIX.

MWHMMaNbHOE U MaKCMManbHOe 3Ha4YeHna B pannax CSV

Ob6bsicHeHMe

Mpu BbINOSHEHUM U3MEPEHUSA MUHUMYMA MM MAaKCUMyMa 0ToBparkaemble Ha sKpaHe
N3MepPEHUA MUHUMAIbHOE M MaKCMMa/ibHOE 3HaYeHMUA MOTyT He 0TobpasuTbea B daline
CSv.

Mpu YacToTe AMCKpeTM3auumn ocumunnorpada, pasHoit 4 GSa/s, otbop npob
npousBoamMTCa Kaxaple 250 nukocekyHA. Ecan ona koadpduumeHTa pa3BepTkM 3a4aHO
3HauveHue 10 mrc/gen, To byaet otobpaxatbes 100 MKC AaHHbIX (TaK Kak no
rOpM30HTaAN 3KPaH pa3aeseH Ha AecaTb cermeHTos). ObLiee Yncao Npob, oTbupaembix
ocumnnorpadom, MOXKHO BbI4MCAUTL N0 GOpMyae, NPpUBEAEHHON Aanee.

100 mkc x4 GSa/s =400 000 npob.

Ocumnnorpady Tpebyetcs oTobpasnTb 371 400 000 Npob B 640-NUKCENbHBIX rpadax.
Ocumnnorpad BbINOAHUT NpopeskmBaHme 3Tnx 400 000 npob ana 640-nuKcenbHbIx rpad,
M NPU TAaKOM MPOPEKMBAHNMN OTCNEKMBAKOTCA MUHUMA/bHbIE N MAaKCUMabHblEe
3HaYeHMA BCex ToYek, NpeacTaBNeHHbIX B 1060 0TAeNbHO B3ATON rpade. B aToi rpade
9KpaHa u byayT oTobpaxKaTbCsA TaKMe MUHUMAbHbIE U MaKCUMasibHble 3HAYEeHUA.

MoAo6HbIM e 06pa3om coKpallaeTca 06bem NOAYYEHHbIX AaHHbIX 418 CO34aHUA
3anucK, NPUroaHoOM ANA PasIMYHbIX BUAOB aHAAN3a, HAaNpUMep, 414 U3MEPEHWUA UK
OaHHbIX CSV. daKTUYeCcKu, Takaa aHaIMTMYECKan 3annch (MW 3anUct U3MepeHUs)
3Ha4YUTeNbHO ANnHHee 640 To4YeK N MOXKeT codepraTb 40 65536 ToueK. Konb ckopo
YMCNIO NOMYYEHHbIX TOYEK NpeBblilaeT 65536, HE0HXOAMM TOT UM UHOM BUA,
npopexmBaHma. CpeaCcTBO NPOPEXMBaHMA ANA co34aHNA 3anmcm CSV HaCTpOeHOo Ha
BbINOSIHEHME HaWYYLWeN OLEHKM BCex NPob, NPeACTaBAAOLLIMX KaXK a0 TOUKY B 3anuCK.
To ecTb, B dparine CSV moryT He 0To6PpasnTbCd MUHUMANbHOE M MaKCUMaibHOoe
3HaYeHuA.
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OdurunanbHoe yBeaOMAEHNE

MO RealVNC

®opmat HDF5

Bubnnoteka
CUPS

Bubnunoteka
mDNSResponder

MporpammHoe obecneyeHune RealVNC npeaocTaBaseTcs Ha ocHoBaHWM CTaHOapTHOM
obuectseHHoM nmueH3snn GNU. (C) RealVNC Ltd, 2002-2005. Bce npaBa 3alyLLEHbI.

[aHHoe nporpaMmmHoe obecnedyeHne npeaocTaBaseTcs becnnatHo. Ero MoXHO
nepeaasaTb APYrMM MLAM U/UAN U3MEHATb B COOTBETCTBUM C ycNoBUAMM CTaHAaPTHOM
obuecTtseHHoM nmueH3snn GNU, onybankosaHHbimm GoHaom 6ecnnatHoro MO.
OcHoBaHMeMm aBaseTcs Bepcua 2, unum nobas 6onee No3aHAs (Ha ycMOTpeHue
no/sib3oBatens) sepcua JIMUEH3NN.

OknpaeTtca, 4to pacnpoctpaHaemoe O OKaKeTca Nose3HbIM, HO NPW 3TOM He JaeTca
HMKAKOW FAPAHTIM, B Tom Yncne noapasymesaemoii rapaHTun KOMMEPYECKOM
ANPUTOAHOCTN nan NPUTOAHOCTW ANA KOHKPETHOTO MCMNOJZIb3OBAHNA.
MNoapobHee cMm. NnonoxeHua CTaHaapTHOM obwecTBeHHOM AnueH3mm GNU.

TeKCT AaHHOM IMLEH3MM HAaXO4MTCA Ha KOMNAKT-AMCKEe C JOKYMeHTaUmMen no
ocupunnorpadam Keysight InfiniiVision.

NcxoaHblin koa nporpammbl RealVNC MOMKHO nosiyuntb B KomnaHum RealVNC, nam
obpaTmBLLMCh B KOMMaHuio Keysight. KomnaHua Keysight B3MmaeT KOMUCCMOHHbIE B
pasmepe GaKTUYeCcKMX 3aTpaT Ha NpeaoCcTaBAeHMe NepPBOMCTOUYHMKA.

Ons $alinoB onopHbIX CUrHAN0B Ucnoab3yeTca dopmat HDFS.

®opmat HDF5 paspabotaH rpynnoit "The HDF Group" 1 HaunoHanbHbIM LEHTPOM
NPUKAALHbIX NPOrpaMm 15 CyNnepKoOMNbIOTEPOB NPU YHUBEPCUTETE WTaTa MannHoic 8
YpbaHe n WamneiHe.

Ona ceTeBoi neyatn ncnonsayetca bubnmorteka CUPS (Common Unix Printing System).

Bubnnotekn CUPS n CUPS Imaging pa3paboTaHbl Koprnopauuei Apple Inc. n
NIMUEH3MPOBaHbI B COOTBETCTBUM C NOAOKEHUAMM CTaHAAPTHOMN 06LLIEeCTBEHHOM
nmueHsun GNU Ha 6ubnnotekm («LGPL») Bepcun 2.

TeKCT AaHHOM IMLEH3MU HAaXOAMTCA Ha KOMNAKT-AMCKe C JOKYMeHTaUmMen no
ocupunnorpadam Keysight InfiniiVision.

Ons cetesol nevat CUPS ncnonb3yetca bubnmoteka mDNSResponder.

Bubnmnoteka mDNSResponder paspaboTaHa Koprnopaumei Apple Inc. n AMUEH3MpPOBaHbI
B COOTBETCTBMM C NONOKEHUAMM AnLEeH3nM Apache License sepcum 2.0.

TeKCT LaHHOW MLEH3MU HAXOAMTCA Ha KOMNAKT-AMCKE C JOKYMEHTaUMen no
ocumnnorpadam Keysight InfiniiVision.
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Ocumnnorpadsl Keysight InfiniiVision 2000 cepum X
PyKoBOACTBO NO/1b30BaTENA

23 3anyck no CAN/LIN u
nocaeaoBaTe/ibHOE
NeKoAnpoBaHme

HacTpoiika ocunnnorpacda gna curHanos CAN / 317
3anyck no CAN / 319

MocnepoBatenbHoe gekoguposaHune CAN / 321
HacTpoiika ocunnnorpada gna curHanos LIN / 327
3anyck no LIN / 328

MocnepoBatenbHoe gekoguposarue LIN / 330

[Ona 3anycka no CAN/LIN 1 nocnenosaTeibHOTo AeKoaMpoBaHma TpebyeTca moaynb
AMS nnn obHosneHne DSOX3AUTO.

HacTtponka ocumnnorpada ana curHanos CAN

[na HacTpoikn ocumnnorpada cneayeT nogatb Ha ero sxod curHan CAN u
BOCMO/1b30BaTbCA MeHto Signals 419 YyCTaHOBKM MCTOYHMKA CUTHANa, MOPOroBOro YPOBHSA
HanpAXKeHMA, CKOPOCTW Nepeaayn AaHHbIX U TOUKM BbIBOPKM.

Y1066l HacTPOUTbL Ocumnnorpad Ha pernctpaumto curHanos CAN, nonbaynTech
dyHKUMOHabHOM Knasuwweli Signals, koTopas noasnsetca B meHto Serial Decode.
1 HaxmuTe knasumuy [Label], 4To6bl BKAOUYNTL METKM KaHaNOB.

2 HasxkmuTe knasuuwy [Serial].

3 Haxmute dyHKUMOHaNbHYO Knasuwy Mode, 3atem Bbibepute Tvn 3anycka CAN.

KEYSIGHT

TECHNOLOGIES
31
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318

HaxmuTe dyHKUMOHaNbHYo Knasuiy Signals, utobbl oTKpbITh MeHto CAN Signals.

Haxmute GyHKLMOHANbHYIO KNaBuily Source, 3atem BbibepuTe KaHan Aaa CUrHana
CAN.

ABTOMATUYECKMN YCTAaHABAMBAETCA METKa ANA KaHana-nctodHmka CAN.

Haxmute dyHKUMOHanbHyto Knasuwy Threshold, 3atem BpalainTe pyyry Entry,
4yTObbI BbIOPATL MOPOrOBbIN YPOBEHb HanpsxeHns curHana CAN.

3TOT NOPOroBbIA YPOBEHb HAMPSKEHUA UCMONb3YETCA NPU AEKOAMPOBAHMM; OH XKe
CTAHOBMWTCA YPOBHEM 3aMycKa, KOraa yCTaHOBEH TUN 3anycKa Ha BbIOpaHHbIN cnoT
[eKOAMPOBaHWMA NOCNEA0BATENbHBIX AAHHBIX.

HaxmuTe dyHKUMOHaNbHyo Knasuwy Baud, 3atem BpalwainTe pyyky Entry, 4tobbl
BbI6PaTb CKOPOCTb Nepefaym AaHHbIX, KOTOPasA COrNacyeTcs C BalMM CUTHA/IOM
WwnHbl CAN.

CropocTb nepesayn aaHHbix CAN moXKeT ObITb yCTaHOB/IEHA B NPeAyCTaHOBAEHHOM
AnanasoHe ot 10 kbut/c go 5 Méut/c uav 3agaHa no/b30BaTeiem B AManasoHe oT
10,0 k6ut/c ao 4 Mbut/c ¢ warom 100 6uT/c. Mollarosas ycTaHOBKa NO/b30BaTeIEM
CKOPOCTM nepesayn AaHHbIX B AnanasoHe oT 4 Mbéut/c oo 5 Méut/c He gonyckaerca.

Mo yMONYaHMIO MPUHATA CKOPOCTb Nepeaayn AaHHbIX 125 KbuT/c.

Ecnu HW 04Ha M3 3TUX NPeAyCTaHOBOK He COracyeTcs € BallMm cUrHanom WinHbl CAN,
BbibepuTe BapuaHT User Defined, 3atem HaxkmuTte dyHKUMOHANbHYIO KnaBuwy User
Baud v BpauwaiTe pydky Entry, 4yTobbl BBECTM 3HAYEHME CKOPOCTM Nepesaym AaHHbIX.

HaxmuTe dyHKUMOHaNbHYto Knasuwy Sample Point, 3atem Bpalwaiite pyyky Entry,
YTObbI BbIGPATL TOUKY Mexay Ga30BbIMM cermeHTamu 1 1 2, rae namepsercs
COCTOAHME LWMHbI. TeM CaMblM 3343a€eTcA TOUKa B Npedenax buTa, B KOTOpon
PerucTpmupyeTcs CocTosHue buTa.

X One Bit
60% T

70%
80%

Sample Point
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3anyck no CAN/LIN 1 nocnegosatensHoe gekoamposanve 23

9 Haxmute dyHKLMOHaNbHYIO KnaBuwy Signal n BbibepuTe TN U NOAAPHOCTb CUIHaNa
CAN. Mpu 3TOM aBTOMaTUYECKMN YCTaHABAMBAETCA METKA AN1A KaHaNa-UCTOYHMKA.

CAN_H — peanbHasa anddepeHumansHan wmHa CAN_H.

Differential (H-L) — curtansl audodepeHumanbHoi wnHbl CAN nogatoTcs Ha
aHa/I0rOBbIM KaHaN-MCTOYHMK C MOMOLLbIO AnddepeHUmanbHOro NnpobHmMKa.
MopaiTe curdan CAN ¢ gomuHmpyowmm yposHem nor. 1 (CAN_H) Ha
MONOMKUTENbHbBIN BbIBOA NPOBHMKA, @ curHan CAN ¢ JOMUHMPYIOLWMM YPOBHEM
nor. 0 (CAN_L) — Ha oTpuuaTenbHbI BbIBOA, MPOOHMKA.

CurHanbl ¢ AOMUHUPYIOLWMM ypoBHEM sor. O

3anyck no CAN

Rx — curHan Receive oT npnemonepeaatynka wmHol CAN.
Tx — curHan Transmit oT npnemonepesaTymka WuHbl CAN.
CAN_L — peanbHbiit curHan CAN_L anddepeHumnanbHOM WnHbI.

Differential (L-H) — curtansl audodepeHumanbHoi wnHbl CAN nogatoTcs Ha
aHa/I0roBbIM KaHan ¢ nomMollbto AnddepeHLUManbHOro NnpobHuka. MNogante curHan
CAN ¢ gomuHupyowmm yposHem nor. O (CAN_L) Ha NONOMUTENbHbIN BbIBOA,
npobHuka, a curdan CAN ¢ fomuHupyoumm yposHem nor. 1 (CAN_H) — Ha
oTpULATENbHbIN BbIBOA, NPOOHMKA.

YT106bI HacTPOUTL Oocumanorpad ana nonydexHmsa curHana CAN, cm. pasgen “Hactpoiika
ocumnnorpada ana curdanos CAN" Ha cTpaHuue 317.

3anyck no NoKanbHoM ceTu KoHTponnepos (CAN) npeaocTaBAseT BO3MOXKHOCTb 3aMycKa
no curHanam CAN Bepcun 2.0A 1 2.0B.

Hanee npeactasneH naket coobueHna CAN B curHane Tmna CAN_L.

Bus Arbitration | Control Data CRC [ACK o

Idle Field | Field | Field | Field |Field| COF | Mtermission
f

SOF edge

[eWcTBus nocne HacTponkKu ocumnnorpada Ha nonyderHue curHana CAN.

1 HaxmuTe KHonMRy [Trigger] (Tpurrep).
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23 3anyck no CAN/LIN v nocnhenoBaTenbHoe 4eKoAMpoBaHue

2 HaxmuTe NporpammHyto KHOMKY 3anycK B meHto "3anyck", 3aTem NoBEepHUTE Py4dKy
BBO/A, YTODObI BbIOPaTh NocneaoBaTenbHbI cnoT (Mocnea. 1), Ha KOTopom
BbINO/IHAETCA AeKoampoBaHue curHana CAN.

3 HaKMuWTe NporpammHyto KHOMKY 3anycK:, 1 MOBEPHUTE Py4Ky BBOAA, YTOObI BbIOPATH
04HO 13 YCNOBMI 3anycKa.

SOF (Hauano nakeTa) — 3anyck ocuuanorpada NPOUCXOAMT B Havasle nakeTa.

MA naketa Remote (RTR) — 3anyck ocumnnorpada nponcxoamT nNo naketam
Remote c yKazaHHbIM naeHTMdUKaTopom. YTobbl BbIOPaTh MAEHTUDUKATOP,
HaXXMUTe NPOrpamMHyto KHOMKy Butbl.

WA naketa aaHHbIx (YRTR) — 3anyck ocumnnorpada byaet npoucxoanTb No
nakeTam Data, cOBNaAatoLLMM C yKa3aHHbIM UAEHTUOMKATOPOM. YTOObI BbIOPATbL
NOEHTUOUKATOP, HAXKMUTE MPOrPAMMHYIO KHOMKY BUTbI.

MA naketa Remote namn Data — 3anyck ocumnnorpada byaeTt NponcxoanTs No
naketam Remote nnu Data, cOBNaaatoLLMm C yKa3aHHbIM UAEHTUDUKATOPOM.
YT106bI BEIOPATL MAEHTUDMKATOP, HAXKMUTE NPOTPAMMHYHO KHOMKY BUTbI.

WA naketa Data u gaHHble — 3anyck ocuuanorpada byaet NnpomcxoamTs No
naketam Data, coBNagatoWym C yKasaHHbIM MAEHTUOUKATOPOM, M AAHHbIM.
HaxmnTe NporpammHyto KHonky BUTbl, 4Tobbl BbIOpaTb MAEHTUGMKATOP, M 334aTb
KOIMYecTBO HBaMT U 3HaYEHUA AaHHbIX.

Makert c owmnbKoit — 3anyck ocumnnorpada byaet npomcxoanTb NO NakeTam C
aKTMBHbIMM ownbKamm CAN.

Bce owmnbKM — 3anyck ocumanorpada byaet NponcxoanTb Npu 0bHapyKeHMM
Nt0H01 oWMBKN GOPMbI UM aKTUBHOM OLLIMOKMN.

OwunbKa nogTBEPKAEHUA — 3anyck ocumanorpada byaet NpomcxoamTb Npm
peLeccnsHoM buTe NoATBEPKAEHMA (C BbICOKMM YPOBHEM).

MakeT neperpy3skn — 3anyck ocumnnorpada byaeT NponcxoamnTb No NakeTam
neperpysku Overload CAN.

4 BbibpaB ycnoBMe 3anycka No MAEHTUOUKATOPY UK 3HAYEHUAM AAHHbIX,
BOCMOJ/Ib3yUTECh MPOrPaMMHOMN KHOMKOW BUTbI, 4TOObI YKa3aTb 3TU 3HAYEHMA B MEHIO
"Butbl CAN".
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3anyck no CAN/LIN 1 nocnegosatensHoe gekoamposanve 23

[na nonydeHna noapobHbIx cBeaeHUM 06 MCNoMb30BaHMM NPOrPaMMHbIX KHOMOK
MeHto "BuTbl CAN" HaXXMUTE U yOepHRMBaANTE MCKOMYIO KHOMKY, YTOObI BbIBECTU Ha
9KpaH GparmeHT BCTPOEHHOW CNpPaBKy.

[ns 6onee yaobHOro nepemeLleHms Mexay AeKOAMPOBaHHbIMM AaHHBIMM MOKHO
MCnosib30BaTh pexxMm MacwTab.

Ecnm HacTpoiika He obecneynBaeT yCTOMYMBOTO 3aMycKa, To, BO3MOXKHO, curHan CAN
HaCTONIbKO MeANEHHbIM, YTO NPOUCXOAMT aBTO3anycKk ocuuanorpada. HaxkmuTe KHOMKY
[Mode/Coupling] (Pexkum/cBa3b), 3aTeM HAXKMUTE NMPOrPaMMHYIO0 KHOMKY Pexxum,
YTO6bl U3MEHUTL PEXUM 3anycka c ABTO Ha HopmanbHbIi.

CBegeHuA o nocnegosaTesibHOM aekoguposaHmum CAN cm. B pasgene
“MocnepoBaTenbHoe aekogmposaHme CAN" Ha cTpaHuue 321.

[locnenosaTesibHoOe AekoampoaHme CAN

YT106bI HacTpOUTL ocumanorpad ans noaydyeHuns curHanos CAN, cm. pasaen “Hactpoiika
ocumnnorpada ana curdanos CAN" Ha cTpaHuue 317.

[ns HacTpoliku 3anycka no CAN cm. pasgen “3anyck no CAN" Ha cTpaHuue 319.

Hactpolika nocnegosatenbHoro gekoamposatma CAN

1 HaxmuTe KHoMKy [Serial] (NocnepgoBaTtenbH.), UTo6bl 0OTOHPA3UTL MEHIO
"MocnenoBaTensHoe AekoampoBaHme'.

ERR: DO

2 EC/M CTPOKa AeKOAMPOBaHWA Ha 3KpaHe He 0TobparkaeTcs, TO A ee BKAOYEHUA
HaxkmuTe KHonKy [Serial] (MocneaoBaTtensH.).

3 Ecau ocumnnnorpad ocTaHoB/EH, TO 419 cbopa M AeKOAMPOBAHUA AaHHbIX HAKMUTE
kHonky [Run/Stop] (Myck/Cron).
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Ecnu HacTpoKa He obecneymBaeT yCTOMUYMBOTO 3amnycKa, To, BO3MOXHO, curdHan CAN
HaCTO/IbKO MeA/1IeHHbIM, YTO NPOUCXOANUT aBTO3anycK ocumanorpada. Haxkmmte KHOMKyY
[Mode/Coupling] (Pexkum/cBasb), 3aTem HaXKMUTE NMPOrPaMMHYIO0 KHOMKY Pexum,
4YTOObI UISMEHUTL PEKMM 3anycka ¢ ABTO Ha HopmanbHbiii.

Ona 6onee yaobHOro nepemeLLleHna Mexay AeKOAMPOBAHHBIMU AaHHBIMU MOXKHO
MCNo/1b30BaTb OKHO MacwTab no ropnsoHTanu.

Cm. TakKe o “UHTepnpeTaums gaHHbix gekoanpoBaHus CAN" Ha cTpaHuue 322
e “Cymmupytoutee yctponctso CAN" Ha cTpaHuue 323
e “NHTtepnpeTtauma aaHHbix CAN Lister" Ha cTpaHuue 325

e “Nowuck gaHHbix CAN B Tabnuue Lister" Ha cTpaHuue 326

NHTepnpeTauma gaHHbIX gekoanposaHna CAN

| L-HL s s s o o i o e  ——

Tk THHr

~-

e W/ nakeTa oTobparkaeTca KenTbiMn Lindpamu B LEeCTHaALATEPMYHOM popmaTe.
ABTOMaTUYECKM onpeaenatoTca naketbl B 11 nam 29 6ur.

e [lakeT Remote (RMT) oTobparkaeTca 3e/1eHbIM.

e Ko aAnvHbl AaHHbix (DLC) oTobparkaeTca cMHMM Ans naketos Data v 3es1eHbIM — A4
naketos Remote.
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e baiTbl AaHHbIX AN nakeToB Data oTobparkatoTca benbimm undpamm B
WwecTHaguatepnyHom dopmare.

e [laHHble KOHTPONA UMKAUYECKMM M3DbITOYHBIM Kozom (CRC), ecnm aeicTeBUTeNbHBI,
0TOHPAKATCA CUHUMUM LMPPamMM B LUECTHAALATEPMYHOM GOPMATE, NN KPACHBIMU —
ana 0603HayeHuMs, 4To Aekoaep ocumnnorpada paccumtan CRC, otamnyHbIn ot CRC
BXOZHOMO MOTOKA AaHHbIX.

* Yr/0Bble CUrHa/bl OTOBPAXKaOT aKTUBHYIO WKHY (BHYTPK NakeTa/Kaapa).
e CUHME IMHUM NO CcepeivHe OTOBPaNKAtOT HEAKTUBHYIO LIMHY.

e ECAM MecTa BHYTPM rpaHuL, Kagpa HefoCTaTouHO, TO AeKOAMPOBaHHbINA TEKCT B €ro
KOHLLe ByaeT CoKpalleH.

e Hanmume po30BbIX BEPTUKA/bHbIX LUITPUXOB O3HaYaeT, 4To 4/ MPOCMOTPa
[OEeKOAMPOBaHHbIX A@HHbIX CeAyeT yBeMYnMTb MacliTab passepTky (M 3anyCcTUThb
npoLLecc cHoga).

e Hanuuue B CTPOKE AEKOAMPOBAHMA KPACHbIX TOYEK O3HaYaeT Hanyme AaHHbIX,
KoTopble He oTobpaatoTcs. [aa MX MPOCMOTPA MOXKHO BbINONHUTL NMPOKPYTKY MK
YBENNYNTb KO3DDULMEHT pa3BepTKU.

® lICKaXKeHHble 3HaYeHNA WINHbI (HeI'IOJ'IHbIe nnn Heonpe,u,enMMble) OTO6pa>KaFOTCH
PO30BbIM LIBETOM.

* HewnsBecTHble 3HaYeHWs WKHbI (HeonpeaeneHHble UK oWrboYHbIe) 0TobpakatoTea
KpacHbIM ¢ momeTkom "?".

e [lomeyeHHble NaKkeTbl C OWMbKamm oTobpaxKatoTca KpacHbiM ¢ nomeTkol "ERR".

Cymmupytoulee yctponctaso CAN

Cymmupytolee ycTpoicteo CAN obecneymBaeT BOSMOMKHOCTb M3MEPEHMA KauecTsa U
addeKkTnBHOCTM paboThl WKHbLL. Cymmupytollee yctpoinctso CAN namepset obuiee
KonunuyecTBo naketoB CAN, KOIMYECTBO NOMEYEHHbIX MAaKETOB C OLIMOBKaMM, KOANYECTBO
MaKkeToB NMeperpysku, a TakKe 3arpy»KEHHOCTb WWHbI.

ERR: DO

TG THHP

~-

Cymmupytoliiee yCTPOMCTBO paboTaeT MOCTOAHHO (CYMTan NaKeTbl U BbICUMTbIBAS
MPOLEHTHbIE COOTHOLLIEHWA), U ero MOKa3aHWsA 0TobparKatoTca, NoKa BbIMOAHAETCS
nekoampoaHue aaHHbIX CAN. CymmupytoLLee yCTPOMCTBO BbINOMHAET pacyeTsbl, Aaxe
ecaun ocumnnorpad octaHosneH (cbopa AaHHbIX He BeAeTcA). HaxaTue KHOMKK
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23 3anyck no CAN/LIN v nocnhenoBaTenbHoe 4eKoAMpoBaHue

324

Tunbl NakeToB

CueTyunkm

[Run/Stop] (Myck/Cton) Ha cymmupytoLLee yCTPOMCTBO He BAMAET. [Py BO3HUKHOBEH UK
neperpysku cHeTymKk otobparkaeT coobuieHne OVERFLOW. HaxkaTvem nporpammHoit
KHOMKN C6poc CAN CYeTUMKM 3HAUEHUS CYETYMKOB ODHYNAIOTCS.

e [lakeTbl aKTMBHbIX OLWMBOK — 370 nakeTbl CAN, B KoTopbIx y3en CAN pacrnosHaeT
cocTosiHMe OWnBKM B TedyeHWe nepedayn naketa Data uam Remote u ycTaHaBnMBaeT
dbnar akTMBHOM OLIMOKM.

* YacTM4yHaA nepefadva naketa NpoMCXoamT B Cay4ae, Koraa ocu,mnnorpad)
O6Hapy)+(l/IBaeT npn nepeaavye nakeTa Kakoe-n1mbo CoCToAHME OLLNOKMY, KOTOpoOEe He
CONpoBOXAaeTCA CI)/'IaI'OM aKTMBHOWM OLWNBKM. YacTUYHbIe NaKeTbl CYETYMKOM He
YYNTbIBAKOTCA.

e CyeTumk FRAMES npepnocTtaBnseT obllee KONMYecTBO 3aBepLUEHHbIX NaKeToB
Remote, Data, Overload 1 akT1BHbIX OWNOOK.

e CyeTtumk OVLD npepnoctaBnaeT obuiee KONMYeCTBO 3aBeplleHHbIX nakeTos Overload u
WX NPOLEHTa OT 0BLLEero YMcaa NakeTos.

e CueTumk ERR npegoctasnseT obliee KONMYECTBO 3aBepLUEHHbIX MaKeToB C
AKTUBHbIMM OWMBKaMM U MX NPOLEHTa OT 0BLWLero YnMcaa nakeTos.

e HaukaTtop UTIL (3arpy3ka WKHbI) U3MepSeT Bpemsa akTUBHOCTM LLIMHbI B MPOLIEHTaX.
BbluncneHme npounssoamnTca ¢ MHTepsanom 8 330 mc, npmnbamnsntensHo Kaxkable 400
MC.

Mpumep: Ecan nakeT AaHHbIX COAEPKMT METKY aKTMBHOM OLIMOKK, Npon3onaeT
npupatlieHune cyetymkos FRAMES 1 ERR. Ecam nakeT AaHHbIX COAEPHKUT OLNOKY,
KOTOpasA He ABNAETCA aKTUBHOW, MAKET CYMTAETCA YaCTUYHBIM M NMPUPALLEHUA CHETYNKOB
He NPOUCXOAMT.
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NHTepnpeTauma aaHHbix CAN Lister

1
L danHbie
0296A950 00 01 02 03 04
O7F
O7F E6
0BD
0BD
0oo
000 AB SE 42 8A
029684950
029645950 00 02 04 06 08

MapamaTgol

~P-

Kpome cTaHaapTHoro ctonbua "Bpemsa", 8 meHto "CAN Lister" Takske oTobpakatoTca
cnepyolwme ctonbupl:

e O — NO nakeTa.

e Tun — 1N nakeTta (naket Remote (RMT) nuan Data).
e DLC — Ko4 OMHbI A@HHbIX.

e [laHHble — HalTbl JaHHbIX.

¢ CRC — KOHTPO/b LUMKANYECKMUM M3DBbITOYHBIM KOAOM.

e OWKNBKM — BbIAENAOTCA KPAaCHbIM. OWNHBKM MOTYT BbITb CAeayoWMMmM: oWnbKa
noateepxaeHua (Ack, A), dbopmbl (Fo) nnm naketa (Fr). PazanyHbie Tmnbl ownboK
MOryT BbITb CrpYNMNMPOBaHbI, Kak, Hanpumep, "Fo,Fr' B npeaplayliem npumepe.

23

NCKaxeHHble AaHHble BbIAENA0TCA PO30BbIM. KOrga ato nponcxoanT, cneayet 3a4aTb

ana BpeMeHM/,ﬂ,eﬂeHl/lﬂ Pa3BEPTKM MeHblLUEE 3Ha4YeHNE N CHOBa 3anyCTUTb nNpouecc.
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Mounck gaHHbix CAN B Tabauue Lister

BO3MOXHOCTM NouCKa ocumnnorpada No3BOAAOT OTbICKMBATL (M OTMeYaTb) B CNMCKe
"Lister" gaHHble CAN onpegeneHHoro tvna. na nepemeLteHms no oTMeyeHHbIM
CTpOKam TabnuLbl MOXKHO Mcnonb3oBaTb KHoMKy [Navigate] (HaBuraumsa) u cpeactea
ynpasaeHus.

1

BbibpaB CAN B KayecTBe pekunma nocie[0BaTe/IbHOro AeKOAMPOBAHMA, HAXMUTE
KHonKy [Search] (Mowuck).

HasmuTe nporpammHyto KHomKy Mouck B meHto "Mounck", 3aTem noBepHUTE pydKy
BBO/A, YTODObI BbIOPaTh NocneaoBatensHbin cnot (Mocnea. 1 wauv MNocneq,. 2), Ha
KOTOPOM BbINONHAETCA AeKkoampoBaHue curHana CAN.

HaxmuTe KHonKy Mouck v BbibepuTe

A naketa Remote (RTR) — nowck naketoB Remote ¢ yKasaHHbIM
naeHTudnKaTopOoMm. 11 BBOAA MAEHTUDUKATOPA HAXKMUTE MPOTPAMMHYHO KHOMKY
n n

butbl".

MA naketa Data (“RTR) — nowuck naketos Data, coBnagatoWwmx ¢ yKasaHHbIM
naeHTudnKaTopoMm. NA BBOAA MAEHTUDUKATOPA HAKMMUTE MPOTPAMMHYHO KHOMKY
n n

Butel".

WA naketa Remote nnau Data — nouck naketoB Remote nan Data, cosnagatomx
C yKa3aHHbIM naeHTudmnKaTopom. YTobbl BbIGPaTh MAEHTUOUKATOP, HAKMUTE
NPOrpammHyto KHomnky "Butbl".

WA naketa Data u gaHHble — nouck naketos Data, coBnazatoLmx ¢ yKa3aHHbIM
NOEHTUPUKATOPOM M AaHHbIX. HaXMUTE NpOorpaMmHyo KHoMKy "BuTbl", 4TobbI
3a4aTb A/IMHY W 3HaYeHune naeHTuduKaTopa, Koamnyectso 6aiT 1 3HaYeHne
OAHHbIX.

MNakeT c oWwKM6KOM — MOMCK NaKeTOB C aKTUBHbIMM ownbKamm CAN.
Bce own6KM — nownck 1060 oWmMbKM GopMbl UM aKTUBHOM OLLINMOKM.

MakeT neperpyskn — nouck naketos neperpyskun Overload CAN.

JononHuTenbHble CBeAEHWA O NOUCKE AaHHbIX CM. B pasaene “INMounck faHHbIX B
nvctepe" Ha cTpaHuue 116.

JononHuTensHble cBeaeHUsa 06 ncnonbsoBaHum KHonku [Navigate] (Hasurauma) v
CpeacTB ynpasBaeHna cM. B pasaene “HaBuraumsa no BpemeHHol pa3sepTke" Ha
CTpaHuLe 63.

326
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HacTpoika ocumnnorpada ana curHanos LIN

Y7066l HacTpouTb ocumnnorpad ana curHanos LIN (Local Interconnect Network),
cnefyeT noaath Ha ero Bxof curHan LIN n 3a4aTb MCTOYHMK CUTHANA, MOPOroBbIi
YPOBEHb HaNPAMKEHWSA, CKOPOCTb Nepeaayn AaHHbIX, TOYKY BbIOOPKK U Apyrue
napameTpb! curHana LIN.

Ona HacTpoikn ocumnnorpada Ha pernctpaumto curHanos LIN BbinonHuTe cneaytowpme
NencTBus.

1

2
3
a

HaxkmuTe knasuuwy [Label], 4Tobbl BKAOYMTL METKM KaHaNOB.
HaxmuTe knasuuy [Serial].

HaxmuTe dyHKUMOHaNbHYto Knasunwy Mode, 3aTem BbibepuTe TN 3anycka LIN.

HaxmuTe dyHKUMOHaNbHY0 Knasuuwy Signals, uTobbl oTKpbITh meHto LIN Signals.

Haxmute GyHKLMOHANbHYIO KNaBuLLy Source, 3aTem BbibepuTe KaHan Ana cMrHana
LIN.

ABTOMATUYECKN YCTAaHABAMBAETCA METKA ANA KaHana-ncTtodHmKa LIN.

HaxmuTe dyHKUMOHanbHyto Knasuwy Threshold, 3atem BpaliainTe pyyry Entry,
YTOObI YCTAHOBWTH NMOPOrOBbIM YPOBEHb HAaNPAXKeHWA Ha cepeamnHy curHana LIN.

oToT I'lOpOI'OBbII7I YPOBEHb HaMpPAXEHNA NCNONb3YETCA NPN AeKOANPOBaHNN, OH XKe
CTaHOBUTCA ypOBHEM 3anyCKa, Korga yCtaHOBNEH TN 3aMyCKa Ha Bbl6p8HHbIl?1 CnoT
AekoanpoBaHMA nocnegoBaTe/ibHbIX AaHHbIX.

HaxmuTe dyHKUMOHanbHyto Knasuwy Baud Rate, 4Tobbl OTKpbIT MeHto LIN Baud
Rate.

HaxmuTe dyHKUMOHaNbHyto Knasuwy Baud, 3atem BpalwainTe pyyky Entry, 4tobbl
BbI6PaTb CKOPOCTb Nepefaym AaHHbIX, KOTOPaA COrNacyeTcs C BallMM CUTHA/IOM
WnHbl LIN.

Mo YMONYaHMIO MPUHATO 3HAYEHME CKOPOCTU Nepeaayn AaHHbIx 19,2 Kout/c.

Ecnv HWM O4MH 13 NpefyCTaHOBAEHHbIX BapMaHTOB BbIbOpa He cornacyeTcs ¢ BaMm
curHanom wuHsl LIN, BbibepuTe nyHKT User Defined, 3atem HaxkmuTe
byHKUMOHaNbHYO Knasuwy User Baud v Bpawarite pyyky Entry, 4tobbl BBECTU
3HaYeHMe CKOPOCTM Nepenadm AaHHbIX.
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23 3anyck no CAN/LIN v nocnhenoBaTenbHoe 4eKoAMpoBaHue

Bbl MOMKeTe yCTaHOBUTb CKOPOCTb Nnepeaaqn gaHHblx LIN ot 2,4 k6ut/c o 625 kbut/c
C AncKpeTHocTbio 100 6ut/c.

9 Haxmute Knasuuly Back/Up, utobbl BepHyTbCs B MeHto LIN Signals.

10 HaxxmuTe dpyHKUMOHaNbHYO Knasuily Sample Point, 3aTem Bpaulante pydky Entry,
yTObbI BbIOPATL TOYKY BbIDOPKK, B KOTOPOM ocumanorpad cumtoiBaeT bMTOBOE
3HaueHwue.

:X One Bit X:
|

70%
80%

Sample Point

11 HaxxmuTe dyHKUMOHaNbHY0 Knasumuwy Standard, 3atem BpallanTe pyyky Entry, 4tobbl
BblbpaTh cTaHaapT LIN nsmepsiemoro samu curHana (LIN 1.3 naum LIN 2.0).

Ons curHanos LIN 1.2 nonb3ynteck yctaHoskoM LIN 1.3. YctaHosKka LIN 1.3
npeAnonaraeT, YTo CUFHaN COOTBETCTBYET Tab/MLEe AeMNCTBUTENbHbIX 3HAYEHWI,
npuseaeHHon B pasgene A.2 Cneumdukaumm LIN ot 12 aekabpsa 2002 r. Ecam Baw
CUTHaA He COOTBETCTBYET 3Ton Tabanue, nonbayinTecs yctaHoskol LIN 2.0.

12 HaxmuTe GpyHKLUMOHaNbHYO Knasully Sync Break 1 Bbibepute MUHMMaAbHOE
KONIMYEeCTBO TAKTOBbIX MMMY/bCOB, KOTOPOE OnpeaenaeT npepbiBaHue
CMHXPOHM3aLUMKM Bawero curHana LIN.

3anyck no LIN

YT106bI HacTPOUTbL Ocumanorpad ana nonyyenHmsa curHana LIN, cm. pasgen “Hactpoiika
ocumnnorpada ana curqanos LIN" Ha cTpaHuue 327.

3anyck no LIN moxkeT npoucxoamTtb no nepeaHemy GpoHTy Ha Bbixode Sync Break
CUrHaNa o4HONPOBOAHOM WHHBI LIN (KOTOpbI OTMeYaeT Hauano naketa coobueHms),
no naeHTUOUKATOPY NaKkeTa UK NO UAEHTUOUKATOPY MNaKeTa U AaHHbIM.

Hanee npeacTasneH naket coobuieHma o curHane LIN.
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Sync Sync |ldentifier Data Checksum
Break Field Break Fields Field

f
Sync Break Exit

1 HaxmuTe KHoMRy [Trigger] (Tpurrep).

2 HaxKMuTe NporpammHyto KHOMKY 3anycK B MeHto "3anyck", 3aTem NoBEPHUTE PyYKyY
BBO/Q, YTObObI BbIOPATL NocnenoBatebHbIn cnoT (Mocnea. 1), Ha KOTopom
BbINOJIHAETCA AeKkoampoBaHue curHana CAN.

3 HaxKMuTe NporpammHyto KHOMKY 3anycK:, 1 MOBEPHUTE pyYKy BBOAA, YTOObI BbIOPATH
OJZIHO M3 YCNOBUIA 3amnycKa.

Sync (Sync Break) — 3anyck ocunnnorpada npomcxoamnT no nepeaHemy GpoHTy Ha
BbIxoZe Sync Break curHana ogHonpoBoaHoM WnHbl LIN, KOTOpbI oTMeYaeT
Hayano nakeTa coobLeHUA.

ID (naeHTMOMKATOP MNakeTa) — 3anyck ocumanorpada NpomcxoamuT npm
0bHapyKeHMM NakeTa ¢ MAEHTUGMKATOPOM, COBMAAAIOLLIMM C BbIBPaHHbIM
3HayeHMeMm. Micnonb3yiTe py4Kky BBOAA, YTOObI BbIOpaTh 3HaUYeHMe
naeHTUdUKaTOpa nakeTa.

MO v [OaHHble (MaeHTMOMKATOP NakeTa u JaHHble) — 3amnyck ocumanorpada
NPOUCXOAMT NMPY OBHAPYKEHMM NaKeTa C MAEHTUOMKATOPOM U JaHHbIMM,
COBMAaAAoWMMM C BbIBPAHHbIMM 3HaYeHUAMM. TTpKU 3anycKe No naeHTUdUKaTopy
nakeTa v AaHHbIM BbINOJHWTE Ceaytolmne AeNCTBIS.

YTo6bl BbIOPATH 3HaYEHME MAEHTUGMKATOPA NaKeTa, HaXKMUTE MPOrPaMMHYIO
KHOMNKy WA, nakeTa 1 BOCNOAb3yMTECH PYYKOW BBOAA.

Ob6paTnte BHMUMaHME Ha TO, YTO B Ka4ecTse MAEHTUdMKATOPa MNaKkeTa MOXKHO
BbI6paTh "6e3pa3iMyHoe COCToAHME" 1 OCYLLECTBAATb 3aMyCK TOIbKO MO
3HAYEHUAM AAHHbIX.

YT06bl 334aTb KONMYECTBO BANT AaHHBIX M BBECTU UX 3HAYEHMS (B
WecTHaAUATEPUYHOM MW ABOMYHOM hOpMaTe), HaskMMTe KHOMKY BUTbI 1
OTKpoWTe meHto "Butbl LIN".
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SarmyLL 1 1
TKEYSIGHT

NENNENN h R NN AR -

Kanansl

0c 1

LeHHble [AEoMYHEE, 1010 jma ama ma 8 @

Merio "Bute LIN
O npelentTh Baid Tl

1

[na nonyyeHna noapobHbIX cBeaeHMin 06 NCNOb30BaHUM NPOrPaMMHbIX KHOMOK
MeHto "BuTbl LIN" HaxKmuTe 1 yaep>KMBanTe MCKOMYIO KHOTMKY, YTOObI BbIBECTU Ha
3KpaH GparmeHT BCTPOEHHOW CMPaBKU.

CBezeHuA 0 gekoanposBaHum gaHHbix LIN cm. B pasgene “lMNocnegosatenbHoe
aerogupoaHue LIN" Ha cTpaHuue 330.

[locneposaTtenbHoe gekoamposaHue LIN

YT106bI HacTPOUTbL ocumanorpad 4na noaydeHua curHanos LIN, cm. pasgen “Hactpolika
ocumnnorpada gna curHanos LIN" Ha cTpaHuue 327.

[ns HacTpoliku 3anycka no LIN cm. pasgen “3anyck no LIN" Ha cTpaHuue 328.

HacTpoika nocnegosaTensHoro gekoanposaHma LIN
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1 HaxmuTe KHoMKy [Serial] (NocnepgoBaTtenbH.), UTo6bl 0OTOHPA3UTL MEHIO
"MocnenoBaTensHoe AekoampoBaHme'.

2 BbibepuTte, cnenyeT M BKAOUYNTb BUTbI KOHTPOS YETHOCTM B NONE MAEHTUDMKATOPA.

a Ecnu TpebyeTca 3amackmMpoBaTh ABa BEPXHUX OUTA YETHOCTK, TO ybeamTech, 4To
bnakoK nog, NporpaMmHoO KHomnKow MoKas. YeTH. He YCTaHOB/IEH.

b Ecau cnesyeT BKAOYMTL BUTbI KOHTPOIA YETHOCTM B NoJe aeHTUdUKaTOpa, TO
ybeamnTecs, 4To GAaXKOK Nog, NPOrpammHol KHOMKoM MoKas. YeTH. yCTaHOoB/IEeH.

3 EC/M CTpOKa AeKOAMPOBaHWA Ha 3KpaHe He 0TobparkaeTcs, TO A ee BKAOYEHUA
HaxmuTe KHonKy [Serial] (MocneaoBaTtensH.).

4 Ecav ocumnnorpad ocTaHoB/eH, To And cbopa v AeKOAMPOBaHMUA AAHHbIX HaXMUTE
kHonky [Run/Stop] (Myck/Cron).

Ecnu HacTpoiika He obecneynBaeT yCTOMYMBOTO 3aMycKa, TO, BO3MOXKHO, curHan LIN
HaCTONbKO MeANEHHbIM, YTO NPOUCXOAMT aBTO3anycKk ocuuanorpada. HaxkmuTe KHOMKY
[Mode/Coupling] (Pexkum/cBa3b), 3aTeM HAXKMUTE NMPOrPaMMHYIO0 KHOMKY Pexxum,
YTO6bl U3MEHUTL PEXUM 3anycka c ABTO Ha HopmanbHbIi.

Ona 6onee ynobHOro nepemelleHna MexKay AeKOAMPOBaAHHbIMU AaHHBIMU MOXHO
MCNoab30BaTb OKHO MacwTtab no ropMsoHTanu.

Cm. Takke o “UHTepnpeTauma gaHHbix gekogmposanuma LIN" Ha cTtpaHumue 332
e “UnTepnpetauma gaHHbix LIN Lister" Ha cTpaHuue 333

e “NMouck gaHHbIx LIN B Tabnuue Lister" Ha cTpaHuue 334
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332

NHTepnpeTauma AaHHbIX AekoanposaHmMAa LIN

CurHans KaHTR. 4eTH Tk THHr

~p- ~-

Yrnosble CUrHabl OTODPaXKAOT aKTUBHYIO WWHY (BHYTPU NakeTa/Kaapa).
CMHMe NMHUM No cepeamHe 0TobpakatoT HEaKTUBHYIO WWHY (ToNbko ans LIN 1.3).

LlecTHaauaTepuYHbI MOEHTUOUKATOP M BUTbI KOHTPOA YETHOCTM (€CAIN BKIKOYEHDI)
oTobparkatoTca XKenTbim UseTom. Ecnm obHapykeHa owmnbKa YeTHOCTH, TO
LeCTHaALATEPUYHbIN MAEHTUPUKATOP M BUTbI KOHTPOIA YETHOCTM (EC/IN BKIIOYEHDI)
oTObOpaXKatoTCA KPaCcHbIM.

LWecTHaguaTepmyHble 3HAYeHMA AEKOAMPOBAHHbIX A3HHbIX 0T06pa»<a|0Tcn 6enbim.

KoHTposbHas cymma ana LIN 1.3 oTobpaskaeTca CMHMM LIBETOM, €C/IW BEPHA, U
KpacHbIM, ecnn HeT. [ns LIN 2.0 KoHTpoAbHaa cymma Bceraa otobparkaercs Henbim
LLBETOM.

Ecnun mecTa BHyTpM rpaHuUL, Kagpa HeoCTaTOYHO, TO AeKOAMPOBAHHbIN TEKCT B €r0
KOHUe ByZeT COKpalleH.

Hanunume po30oBbiX BEPTUKA/bHbIX LUTPUXOB O3HAYAET, YTO A/1A NPOCMOTPa
[OEKOAMPOBaHHbIX A@HHbIX CAeayeT yBeanYnTb MmacliTab passepTkM (M 3anyCcTUThb
npoLecc cHoga).

Hanuune 8 cTpoKe A€KOAMPOBAHMA KPACHbIX TOYEK O3HAYAET HaZlMYME AAHHbIX,
KoTopble He oTobpakatoTcs. [aa MX NPOCMOTPA MOXKHO BbINONHUTL NPOKPYTKY MAK
YBENNUNTb KOIDPULMEHT Pa3BEPTKU.
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e HeunsBecTHble 3HaYeHMs WHWHbI (HeonpeaeneHHble Man ownboYHble) oTobparkatoTcs

KPaCHbIM.

e [pW HAANYMM OWIMOKM B NOJIE CUHXPOHU3AUMM OTOBPA3ATCA KpacHble cumBosibl SYNC.

e EC/iM 4YMCio CMMBOIOB B 3aro/10BKE MPEBbLICUT YKa3aHHOE B CTaHAapTe, TO
oT0b6pa3ATCA KpacHble cmBobl THM.

e Ec/nm obliee YMCN0 NaKeToB NPEBLICUT yKasaHHOEe B CTaHAapTe, TO 0TobpassaTca
KpacHble cumeonbl TFM (Tonbko ana LIN 1.3).

e CurHan aktmsaumm LIN 1.3 obo3HavaeTca cuHnmm cumsonamm WAKE. Ecam 3a
CUIHANOM aKTMBALLMM He nocnenyeT AeNCTBUTENBHOMO OrpaHMYMTeNA aKTUBAL MK, TO
byaet obHapy:KeHa olmnbKa, 06o3Ha4aemasn KpacHbiMmM cumBoiamm WUP.

NHTepnpeTtauna aaHHbIX LIN Lister

Bpema ] OeHHele
-44.46ms

44 15 12 74 94

02,188

K oHTR. cymma O

Cron

-33.90ms

FS

-23.35ms

-12.79ms

A2 OA 09 32 4A

7A

g.314ms

18.87ms

51 85 04 1D 25

29.42ms

30

39.98ms

_— = =

e T

MapamaTgol

~P-

LIN

o
¥

1 1.
KEYSIGHT
s

Kanansl
100
10.0:1

Kpome ctaHaapTHoro ctonbua "Bpems", B meHto "LIN Lister" Tak»ke oTobparkatotcs
cneayroume cTonbupl:

e MO — NI nakeTa.

e [laHHble — 6aiTbl AaHHbIX (ToAbKO Ans LIN 1.3).

e KoHTposbHas cymma — (Tonbko ansa LIN 1.3).

e [laHHble U KOHTPONbHAA cymma — (TosibKo ana LIN 1.3).
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e OWnbrM — BblAENATCA KPaCHbIM.

McKaxkeHHble AaHHble BblAENAIOTCA PO30BbIM. Koraa aTo NpoucxoauT, cieayeT 3aAaTb
O/ BpEMEHW/neNeHNs Pa3BePTKM MeHbLLIee 3Ha4YeHMe 1 CHOBA 3amnyCTWTb NpoLLecc.

Mouck gaHHbix LIN B Tabauue Lister

Bo3mMOKHOCTM NouCcKa ocumanorpada Nno3BoAAOT OTbICKMBATL (M OTMeYaTb) B CrMCKe
"Lister" maHHble LIN onpeaeneHHoro tmna. lna nepemeLeHmns no oTMeYeHHbIM CTPOKaMm
TabanLLbl MOXHO MCNob30BaTb KHOMKy [Navigate] (HaBuraumsa) n cpeactsa
ynpasaeHus.

1 Bbibpas LIN B KauecTse pexmnma nocieaoBaTe/lbHOro AeKoAMPOBaHUA, HarkMUTe
KHonMKy [Search] (Mowuck).

2 HaxXmuTe nporpammHyto KHomKy Mouck B meHto "Mouck", 3aTem NoBepHUTE PyYKy
BBOZA, YTObbI BbIOPATh NoCaeA0BaTeNbHbIN cNOT (Mocnea,. 1 vam Mocned. 2), Ha
KOTOPOM BbINOAHAETCA AeKoanpoBaHme curHana LIN.

3 Haxkmute KHonky Mouck 1 BbibepuTe

MO, — NouCcK NakeToB C yKasaHHbIM naeHTUdUKaTopom. Y1obbl BbiGpaTh
NAEHTUDUKATOP, HAXXMMTE NporpammHyto KHonky "M/ nakeTta".

WA v fgaHHble — NOMCK NAaKEeTOB C YKa3aHHbIMU UAEHTUGUKATOPOM M AaHHbBIMM.
YT106bI BEIOPATL MAEHTUOUKATOP, HAKMUTE MPOrPaMMHYLO KHOMKRY "N nakeTa".
[na BBOAA 3HAYEHMS AAHHbIX HAXKMUTE NPOrPamMmMHY0 KHOMKY "Butbl".

OwKnbKM — nouck Bcex oLnbOoK.

JononHuTenbHble CBeAEHWA O MOUCKE AaHHbIX CM. B pasaene “INMounck faHHbIX B
nvctepe" Ha cTpaHuue 116.

JononHuTensHble cBeaeHUsa 06 ncnonbsoBaHum KHonku [Navigate] (Hasurauma) v
CpeacTs ynpasBaeHna cM. B pasaene “HaBurauumsa no BpemeHHolM pa3sepTke" Ha
CTpaHuLe 63.
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Ocumnnorpadsl Keysight InfiniiVision 2000 cepun X
PyKoBOACTBO NO/1b30BaTENA

3anyck no 12C/SPI u
nocnefoBaTeIbHOe
NeKoAMPOBaHNE

HacTtpoitka ana curHanos 12C / 335

3anyck no 12C / 336

MocneposatenbHoe gekoguposaxue 12C / 340
HacTtpoiika curHanos SPI / 345

3anyck no SPI / 349

MocneposatenbHoe gekoguposarue SPI / 351

[Ons 3anycka no 12C/SPI v nocnenoBaTenbHOro AekoamposaHms Tpebyertca moayb LSS

nnn obHosneHne DSOX3EMBD.

OpHOBPEMEHHO BO3MOXKHO AEKOAMPOBaThb AaHHbIE TOAbKO O4HOM NocAe0BaTENbHOWM

WuHbI SPI.

HacTpolka ans curHanos 12C

Hactpolika curHanos 1°C (wuHa Inter-IC) 3akntoYaeTcA B NoAKMo4eHMM ocumanorpada K

JNIMHUAM nocneaoBaTeNbHbIX AaHHbIX (SDA) 1 cuHxpoHm3auum (SCL) ¢ nocneayolmm
YKa3aHMeM MOPOroBbIX YPOBHEN HAMNPAXKEHWS BXOAHOTO CUTHaNa.

KEYSIGHT

TECHNOLOGIES

335



24 3anyck no 12C/SPI v nocnenoBaTenbHoe 4eKOANPOBaHMe

3anyck no 12C

336

YT06bl HACTPOUTL OCUMANOTPad A5 NOAyYeHUs curHanos 1°C, ucnonbayiite
NporpaMmmHyto KHomnky CUrHanbl, otobpaatolytoca 8 meHio "MocnenosatensHoe
aexkoamposaHme".

1 HaxmuTe kKHOMKy [Label] (MeTKa), 4TOObI BKIOYUTL METKM.
HaxkmuTe kHonky [Serial] (MocnepoBaTtenbH.).

2
3 HaxKmuTe NporpammHyto KHOMKy Pexkum u BbibepuTe TN 3anycka 12C.
q

Ha)muTe NporpamMmHyI0 KHOMKY CUPHaNBbI, Y4TOBbI OTKPbITL MeHto "CurHanbl 12C".

5 [ns curHanos SCL (nMHKWS cnHxpoHm3aumm) n SDA (nocnesoBaTesibHble AaHHbIE):

a [oarntounTe KaHan ocumanorpada K UCTOYHUKY CUTHaAA TeCTMPYEMOro
yCTpOMCTBa.

b Haxkmute nporpammHuyto kHonky SCL nnv SDA 1 noBepHUTE py4Ky BBOAA, YTODbI
BbIOPaTb 4NA CUTHANa KaHan.

¢ HaXmute cooTBETCTBYIOLLYIO MPOrPaMMHyHo KHOMKY MOPOr 1 NoBepHUTE pyUKy
BBOZQ, YTOObI BbIOPATH YPOBEHb MOPOrOBOro HAMPSAMKEHUA CUTHAA.

YpoBeHb NOPOroBOro HanpPAXKeHUA UCNOb3YETCA NPW AEKOAMPOBAHUN, U, KOraa
17 BbIBPaHHOIO C/10Ta NOC/AeA0BaTeNIbHOIO AEKOAMPOBaHNA ByAeT HACTPOEH TUN
3anycKa, OH CTaHeT ypOBHEM 3arycKa.

[aHHble A0MKHbI 6biTb CTabUbHBI Ha NPOTAMKEHMMU BCETO MHTEHCMBHOTO UMKAA
CUHXPOHM3ALMK, B NPOTUBHOM C/ly4ae oHM ByayT MHTEPNPETMPOBaHbI Kak
ycnioBMe Hayana namn ocTaHoBa (Nepegada AaHHbIX NPU MHTEHCUMBHOM UMKAe
CUHXPOHM3ALMHM).

[OnAa KaHaNOB-UCTOYHMKOB CUTHaNa aBTOMATMYECKM YCTaHaBAMBatOTCA MeTKn SCL 1
SDA.

YT106bI HacTPOUTL OcuManorpad a8 noaydyeHua curHanos 12C, cm. pasgen “Hactpoiika
ana curHanos 12C" Ha cTpaHuue 335.
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HacTpous ocumnnorpad Ha nonydeHne curHanos |2C, MOXKHO YyCTaHOBUTb 3amnycK Mo
yCNIOBMIO HaYana/ocTaHoBa, Nepesarnycka, No OTCYTCTBUIO NOATBEPHKAEHWA, NO YCAOBUIO
YyTeHus gaHHbIXx EEPROM mam No nakeTy YTeHUs/3anmncm ¢ onpeseneHHbiM aapecom
YCTPOWMCTBA W 3HaYeHWEM AaHHbIX.

1 HaxmuTe kKHOMRy [Trigger] (Tpurrep) v BbiGepuTe TMN 3anycka I12C.
2 HaskmuTe KHONKy [Trigger] (Tpurrep).

3 HaxmuTe NporpammHyto KHOMKY 3anycK B MeHto "3anyck", 3aTem NoBepHUTE Py4dKy
BBO/A, YTODObI BbIOpPaTh NocneaosaTenbHbIn cnoT (Mocnea. 1), Ha KOTopom

BbIMONHAETCA AeKOANPOBaHME CUTHA10B |2C.

4 HaxKMuUTe NPOrpammHyto KHOMKY 3anycK:, M NOBepHUTE PyYKy BBOAA, YTOObI BbIOPATH
04HO W3 yCNOBUIA 3aMycKa.

YcnoBue Havana — 3anyck ocumanorpada BbINOAHAETCA NpU Nepesaye AaHHbIX
SDA OT CTapLmx K MAaaWwmnmm Npu MHTEHCMBHOM LIMKNE CUHXPOHM3aumm SCL. B
Lennx 3anycka (BKatoYas 3amyck No naketam) nepesarnyck paccMaTpmBaeTcs Kak
yCcnoBue Havana.

Ycnosue octaHOBA — 3aMycK ocLmanorpada BbiNoAHAETCA Npu nepeaade AaHHbIX
(SDA) oT Maaalmx K CTapwmnm npu UHTEHCMBHOM LIMKAE CUHXPOHM3aumn (SCL).

SATN T TN /NI AN

1 1

1 1

scL | | TN\ S9N\ __1-7 8 9 T
| — | I

L — L
Start  Address R/ Ack Data Ack Stop
Condition Condition

OTcyTCcTBUE NOATBEPHKAEHUA — 3aMyCK ocumanorpada BbINOAHAETCA NPU
CTaplwmx gdaHHbix SDA Bo Bpemsa fitoboro 6uta cnHxpornsaumm Ack SCL.

Appec 6e3 noaTe — ocumnnorpad 3anyckaerca, Koraa noATBep:KaeHme
BbIBPAHHOrO NO/A aApeca OKasbiBAaeTCA JIOXKHbIM. BUT YTeHusa/3anucu
MrHopupyetcs.

Mepesanyck — ocumanorpad 3anyckaercs, Koraa nepes ycnosnem oCcTaHoBa
BO3HMKAET elle 04HO YC/0BME Havana.
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CuntbiBaHMe gaHHbiX EEPROM — Tpurrep BbinoAHAET NOMCK 3Ha4YeHnAa 1010xxx
ynpasnsawulero 6ariTa EEPROM B cTpoke SDA, nocne KoTopol cneayet 6uT Read u
61T Ack. 3aTeM BbINOMHAETCA NOMCK 3HAYEHUA AAHHbIX M KnaccudukaTopa,
33[@HHOTO NPOrPaMMHbIMKW KHOMKamu [laHHble 1 [laHHble — [1pn 06HapyKeHMU
3TOro cobbiTma ocuuanorpad 3anyckaetcs Ha GPOHTE CUHXPOMMMY/bca Ans Buta
Ack nocne 6aitTa AaHHbIX. BalT AaHHbIX He 06A3aTeIbHO A0MKEH CNeoBaTh
cpasy nocne ynpasastouiero 6aiTa.

Read
_ o \ _ o
SDA T\ 10100\ /N __X__-_°=
scL | |/ T7W178_\_&__
Ack

Start or  Control R/ Ack Data

Restart byte Trigger point
Condition

MakeT (Hayano: agp7: cuMT: NOATB: AaHHbIe) Uau MakeT (Hayano: agp7: 3an:
NoATB: AaHHbIe) — 3anyck ocunanorpada BbINONHAETCA B 7-BUTHOM pexkume
aZpecaumm No NakeTy YTEHUA MAK 3aNUCK Ha 17-M GPOHTE CUHXPOMMMY/IbCA, EC/IU
B WabaoHe coBnagatoT Bce HUTLI. B Lenax 3anycka nepesanyck paccmaTpuBaeTcs
KaK ycnosue Havana.

Read  vvrite o

SDA T\ T /NI o N

| | 1 1

SCL T I\ 7T\ S9N\ 1-7 8 CANRAR

- —_ 1 — [ E— R

Startor Address R/ Ack Data Ack Stop
Rest.aTrt Trigger point Condition

Condition 17th clock edge

MakeT (Hayano: agp7: CYUMT: NOATB: AAHHbIE: NOATB: AaHHble2) 1au MaKeT
(Hauano: apgp7: 3an: NOATB: AaHHbIE: NOATB: AaHHbIE2) — 3anyck ocumanorpada
BbINOAHAETCA B 7-BUTHOM pexkrme agpecaumm no NakeTy YTEHUA UM 3aNUCK Ha
26-M GpOHTE CMHXPOMMMYbCa, eCiu B WabnoHe coBnaaatoT Bce bUThbI. B Lensx
3anycKa nepesarnyck pacCMaTpMBaEeTCA KaK ycnoBMe Hayana.
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LI T N S, S— JL—JL I — -
Start Address R/W Ack Data Ack Data 2 | Ack Stop
Condition Trigger point Condition

26th clock edge

3anucb no 10 6uT — 3anyck ocumanorpada BbinoaHseTca no 10-butTHomy nakeTy
3anmcK 26-ro GpoHTa CMHXPOMMIYIbCA, eCn B WabsioHe coBnaaatoT Bce HUTHI.
MakeT noctynaet B dopmaTe:

MakeT (Hayano: 6anT agpeca 1: 3an: 6anT agpeca 2: NOATB: AAHHbIE)

B uenax 3anycKka nepesanyck pacCMaTpPMBAETCA KaK yCI0OBME Havana.

Write

L S M— R I i E— JL—JL | R — | --
Start or Address R/ Ack1 Address Ack2 Data | Ack Stop
Restart 1st byte 2nd byte Trigger point Condition

Condition 26th clock edge

5 Ecnau ocumnnorpad HacTPOEH Ha 3amnycK No YC/0BMIO CYMTbIBAHMA AaHHbIX EEPROM,

BbIMO/THNTE Cheayoune OencTems.

Ha)muTte nporpammHyto KHOMKY LaHHble —, 4Tobbl HaCTPOUTL ocuuanorpad Ha
3aMycK, Koraa 3HayeHue AaHHbIX = (PaBHO), # (He paBHO), < (MeHbLe) nau
> (bonblie) 3Ha4YeHMs AaHHbIX, 334aHHbIX NPOrPaMMHON KHOMKOM [laHHble.

3anyck ocumunnorpada byaeT BbINOAHEH NO GPOHTY CUHXPOMMNYAbca Ana 6uTa Ack

nocne obHapy»KeHua cobbiTvs 3anycka. BaliT AaHHbIX He 065S3aTeNbHO A0/KEH

cnenosaTh cpasy nocse ynpasnstowero 6aiTa. 3anyck ocumanorpada npousonaer

no nobomy 6aiTy AaHHbIX, OTBEYAIOLWEMY KPUTEPUAM, 3a4aHHbIM C MOMOLLIO
NPOrpaMmMHbIX KHOMOK JaHHble — 1 [laHHble, B NPOLIECCe CYMTbIBAHMA TEKYLLErO
aZipeca, NPOM3BO/IbHOMO CYUTBIBAHUA UM B TRYEHME LMKAA NOCNea0BaTeIbHOMro

CYMUTbIBaHUA.
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6 Ecau ocumnnorpad HacTPOEH Ha 3anycK Mo yCN0BMIO YTEHUA UAW 3anucK 7-6MTHOro
afpeca Wav naketa 3anuncu no 10 61T, BbINOAHUTE CaeaytolLme AeNCTBUA.

a HaxkmuTe nporpammHyto KHOMKY AAPec 1 NoBepHUTE PyYKy BBOAA, YTOObI

BbI6paTh 7- nan 10-6UTHbIN agpec ycTpoicTBa.

Aapec MOXKHO BblibpaTh B AnanasoHe oT 0x00 ao Ox7F (7-6utHbin) nnm Ox3FF
(10-6UTHBIN) WecTHaALATEPUYHBIX 3HaYEHMIA. [TpU BbINOAHEHWK 3amnyCcKa No
nakeTy YTeHuna/3anmcu ocumnnorpad byaet 3anylieH nocae obHapyReHun
cobbITUIM Havyana, agpecaLuunn, YTeHna/3anmucK, NOATBEPHKAEHMA U AaHHbIX.

Ecan B KavyecTse agpeca BbibpaHo "6e3pasnnyHoe coctosHMe" (0XXX nam 0xXXX),
TO TakoW aapec byaeT NPOUrHOPMPOBaH. 3anycK Bceraa byaeT BbIMOAHATLCA MO
17-my cMHXpOUMNYAbCY Npu 7-6UTHOW agpecaumm uamn 26-my npm 10-6utHo.

Ha)mnTe nporpammHyto KHOMKY 3Ha4yeHWs [laHHbIe 1 MOBEPHUTE PYYKY BBOAA,
4YTObbI BbIOPATL 8-OMTHBIN WabA0H AaHHbIX, MO KOTOPOMY BYAET BbINOAHATLCA
3anycK.

3HauyeHne AaHHbIX MOXHO BbIbpaTh B AnanasoHe oT 0x00 no OxFF (B
LecTHaaLuaTepnyHom dopmaTe). 3anycKk ocumanorpada 6yaeT BbINOAHATLCA MO
0BHapyKeHMM cobbITUA Havana, agpecaumnn, YTeHna/3anucu, NoATBEPKAEHUA U
OAHHbIX.

Ecan ana naHHbIX byaeT BbibpaHo 6e3pasnnyHoe coctonaHme (0xXX), To Takue
OaHHble ByayT NPOUrHOPMPOBaHbI. 3anyck Bceraa byaeT BbINOAHATLCA Mo 17-my
CUMHXPOMMNYAbCY NpKU 7-6UTHOM agpecaunmn nam 26-my npu 10-6UTHOMN.

Ecnu BbiGpaH TpexbalToBbIN TPUITEP, TO HAKMUTE NMPOTPAMMHYHO KHOMKY
3HayeHus [ aHHbIe2 ¥ MOBEPHUTE PYYKY BBOAA, YTOObLI BbIOpaTh 8-OUTHbIN
WabnoH AaHHbIX, MO KOTOPOMY ByAeT BbINOAHATLCA 3aMyCK.

CsefeHuA 0 nocnegosaTenbHOM aekoanposaHmu 12C cm. B pasgene
“MocnepoBaTenbHoe aekoguposaHue [2C" Ha cTpaHuue 340.

[locnenoBaTesibHOe AekoamposaHue 12C

340

YT106bI HacTPOUTL OcuMAnorpad a8 noaydyeHua curHanos 12C, cm. pasgen “Hactpoiika
ana curHanos 12C" Ha cTpaHuue 335.
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[na HacTpoikM 3anycka no 12C cm. pasgen “3anyck no 12C" Ha cTpaHuue 336.

HacTpoika nocnegosaTenbHOro Aekogmposanma 12C

1 HaxkmuTe KHonMKy [Serial] (MocnepgoBatenbH.), 4TobbI 0TOBPA3UTL MEHIO
"MocnenoBatensHoe gekoaMpoBaHue'.

Menio "Mocneaos

CurHans TG TIHr

~p- ~-

2 Bbibepute 7-pa3paaHblii UAn 8-paspaaHbii agpec. Mcnonb3yiite 8-paspaaHbiit
aapec, 4tobbl BUT YTEHMA/3aNMCK MCNONB30BA/CA KaK YacCTb 3HAaYEHUA aapeca, Uau
BbibepuTe 7-pas3pasHbii aapec, 4Tobbl UCKAOYMTL BUT YTEHUA/3aMUCK 13 3HAYEHUA
aapeca.

3 EC/M CTpOKa AeKOAMPOBaHWA Ha 3KpaHe He 0TobparkaeTcs, TO A ee BKAOYEHUs
HaxmuTe KHonKy [Serial] (MocneaoBaTtensH.).

4 Ecav ocumnnorpad ocTaHoB/EH, To And cbopa v AeKOAMPOBaHUA AAHHbIX HaXXMUTE
kHonky [Run/Stop] (Myck/Cron).

Ecnu HacTpoiika He obecneymBaeT yCTOMYMBOrO 3anycKa, To, BO3MOXKHO, curHanbl 12C
HaCTONbKO MeANEHHbI, YTO MPOUCXOAMT aBTO3aMNyCcK ocumanorpada. Haxmmute KHOMKY
[Mode/Coupling] (Pexkum/cBa3b), 3aTeM HAXKMUTE NMPOrPaMMHYIO0 KHOMKY Pexxum,
YTO6bI U3MEHUTL PEXUM 3anycka c ABTO Ha HopmanbHbIiA.

,ﬂ,}'lﬂ bonee nerkoro nepemeleHna mexay nony4yeHHbIMn AaHHbIMMN MOXHO
MCMNo/b30BaTh OKHO MacwTab no FTOPMN30OHTaNN.

Cm. Takke ¢ “UHTepnpeTauma gaHHbIX gekogmposanua [2C" Ha cTpaHmue 342
e “UHTepnpeTaumsa gaHHbix 12C Lister" Ha cTpaHuue 343

e “TMouncK gaHHbIx 12C B Tabnnue Lister" Ha cTpaHuue 344
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NHTepnpeTauma AaHHbIX AekoampoBaHma 12C

T1wh 004

AnviHa aap TTHGTHHT

~p- ~-

* Yr/0Bble CUrHabl OTOBPAKaoT aKTUBHYIO WKHY (BHYTPM NakeTa/Kaapa).
e CUHMWe IMHUK MO cepeanHe 0TOBPaXKatoT HEAKTUBHYIO LWKHY.
e [lekoaMpoBaHHbIE LeCTHaAUATEPUYHbIE JaHHbIE:
3HayeHUn agpeca oTobpakaeTca B Hayane nakeTa.
Aapeca 3anucK co 3Ha4ykom "W" oTtobparkatoTca ronybbim UBETOM.
Aapeca CYMTbIBAHMA CO 3Ha4YKOM "R" 0TODPaKatoTCA KEeNTbIM.
Afnpeca nepesanycka co 3Haykom "S" oTobparkaloTca 3e/1eHbIM.
3HayeHUA faHHbIX oTobparKatoTca benbim LLBETOM.
"A" o3HavaeT Ack (HM3koe), "~A" o3HavaeT No Ack (Bbicokoe).

Ecnv mecTa BHYTPM rpaHuL, Kagpa HegoCTaTOuHO, TO AeKOAMPOBaHHbIN TEKCT B
€ro KoHLe byaeT CoKpalleH.

¢ Hanunume po3oBbix BEPTUKA/bHbIX LUTPMXOB O3HAYaeT, YTO 418 NPOCMOTPA
[EeKOAMPOBAHHbIX AaHHbIX CAeayeT yBenYnTb MacliTab pa3sepTku (M 3anyCcTUTb
npoLecc cHoBa).

e Hanuuue B CTPOKE AEKOAMPOBAHMA KPACHbBIX TOYEK O3HAYaEeT BO3MOMKHOCTb
oTobpakeHus 60bWErO KOMYECTBA AAHHBIX. 1 MPOCMOTPa AaHHbIX MOXKHO
BbINOMIHUTL MPOKPYTKY MAN YBEAUYUTb KOSGDULMEHT Pa3BEPTKM.
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® lICKa)KeHHble 3Ha4YeHNA WKNHbI (HeI'IO}'IHbIe nnn Heonpep,em:v\ue) OTO6pa>+(aFOTCﬂ
PO30BbIM LLIBETOM.

* HewnsBecTHble 3Ha4YeHNA WKHHbI (Heonpe,u,eneHHble Nnn OLLH/I6OHHbIe) OTO6pa)'KaIOTCF|
KPaCHbIM.

NHTepnpeTauma gaHHbIx 12C Lister

1 1.0m 20 1.00v/ - = 10788/ N 1.
Bpema Anpec  HaHHole y KEYSIGHT
L H ES

Kanansl

o
¥nc

I

pinar, it EEPRT PR T I STRTIE PP RS

Kpome ctaHaapTHoro ctonbua "Bpems", B meHto "I2C Lister" Takxke oTobparkatoTca
cnenyroume cTonbupl:

e [lepesanyck — obo3HayaeTca 3Ha4kom "X".

e Aapec — 3anmncb 0603HAYaAETCA CUHUM, YTEHUE — KETbIM.

e [laHHble — 6aiTbl AaHHbIX.

e OTCyTCTBME NOATBEPHKAEHNA — 0603HaYaeTca 3Haukom "X", n, ecnm aTo owmnbKa, To

BblAENAETCA KPACHbIM.

NcKaxeHHble faHHble BbIAENAOTCA PO30BbIM. KOraa ato nponcxoanT, cneayet 3a4aTb
Aana BDEN\EHVI/,CI,GHEHVIH Pa3BEPTKM MEHbLUEE 3Ha4YeEHNE N CHOBa 3anyCTUTb nNpouecc.
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Mouck gaHHbix 12C B Tabanue Lister

Bo3MOKHOCTM Nomcka ocumanorpada no3BOASIOT OTbICKMBATL (M OTMEYaTb) B CNMCKe
"Lister" naHHble 12C onpeaeneHHoro tmna. [na nepemeLgHmna no oTMEYEeHHbIM CTPOKAM
TabMLUbl MOXKHO Mcnonb3oBaTh KHoMKy [Navigate] (Hasuraumsa) n cpeactsa
ynpaBaeHua.

1

BbibpaBs 12C B KauecTse pexkunma nocae[08ate/IbHOro AeKOANPOBAHNA, HAKMUTE
KHonKy [Search] (Mowuck).

HasmuTe nporpammHyto KHomKy Mouck B meHto "Mounck", 3aTem noBepHUTE pydKy
BBO/A, YTODObI BbIOPaTh NocneaoBatensHbin cnoT (Mocnea. 1 wauv MNocneq. 2), Ha
KOTOPOM BbIMNONHAETCA AeKoampoBaHune curHana 12C.

HaxkmuTe KHonKy Mouck v BbibepuTe

OTcyTCcTBUE NOATBEPKAEHUA — MOMUCK CTapLUMX AaHHbIX SDA BO Bpema ntoboro
6uTa cuHxpoHmsaumm Ack SCL.

Appec 6e3 noaTB — MNOWCK, KOrAa NOATBEPKAEeHWEe BbIBpaHHOro Nonsa agpeca
OKa3blBAETCA NOKHbIM. BUT YTeHUs/3anncK nrHopmupyerca.

Mepe3anycKk — NOWCK, KOraa nepes ycaoBMem OCTaHOBa BO3HUKAET elle O4HO
ycnosume Ha4dana.

CuutbiBaHMe aaHHbIX EEPROM — nounck 3HaueHua 1010xxx ynpasastowero
6anta EEPROM B cTpoke SDA, nocne koTopoi cneayet 6ut Read n 61T Ack. 3aTem
BbIMNO/IHAETCA NMOWUCK 3HAYEHUA AAHHbIX M KnaccndUKaTopa, 3a4aHHOro
NporpammMmHon KHomnkom "[daHHble -" U NPOrpamMmmMHbIMK KHOMKamK "[daHHble".

Naket(Hauano:Agpec7:YteHune:Noare:[aHHble) — NOWUCK NakeTa YTEHUA Ha
17-m GpPOHTE CUHXPOMMMYbCA, ECAM B WabIOHe CoBNaaatoT BCe BUTHI.

Naket(Hauano:Agpec7:3anucb:Noare:[aHHble) — NoWCK NakeTa 3anuck Ha 17-m
bpoHTe cMHXpOMMNYAbCa, ecnu B WabnoHe coBnaaatoT Bce BUTbI.

Naket(Hauano:Agpec7:Yrenue:Moars:AaHHble:NoaTe: JaHHbIe2) — NOUCK
nakeTa YTeHus Ha 26-M GPOHTE CMHXPOMMNYIbCa, ecan B lWabnoHe coBnagatoT
BCE HUTHI.

Naket(Hauano:Agpec7:3anucb:Nogre:AaHHble:MNoaTe:JaHHbIe2) — NouCK
nakeTa 3anuncu Ha 26-m GPOHTE CUMHXPOMMMNYbCA, eCn B WabnoHe coBnaatoT
BCE HUTBI.

JononHuTebHble CBeAeHWUA O MOUCKEe AaHHbIX CM. B pasaese “INMouck faHHbIX B
nuctepe" Ha cTpaHmue 116.

344
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JononHuTensHble ceeaeHna 06 ncnonblosaHum KHonku [Navigate] (Hasurayma) v
CpeAaCTB ynpaBaeHna cM. B pasaene “Hasurauma no BpemeHHoOM pa3sepTke" Ha
CTpaHuLe 63.

HacTtponka curHanos SPI

HacTpoWika curHanos nocnefoBaTeNbHOro CUHXPOHHOTO nepudepunitHoro nHTepderica
(SPI) 3akntoyaeTca B noacoeanHeHUN ocumanorpada K MCTOYHMKAM TaKTOBOrO CUrHaNa,
curHana gaHHoix MOSI 1 MISO u curHana GopmuMpoBaHUA NakeTa, HaCTPOIMKe YPOBHA
NMOPOroBOro HaNPAXEHUA ANA KaKA0ro BXOAHOrO KaHasa U HacTpolKe ApYrunx
napameTpoB CUTHaNoB.

YT06bl HACTPOMTL OCLMANOrPad Ha NOAyYeHMe CUrHanoBs SPI, ucnonbsyiTte
nporpaMmmHyto KHomnKky CUrHanbl, Kotopas oTobparkaeTca B meHto "lMocneaosaTtensHoe
AeKkoampoBaHme'.

1 HaxkmuTe KHonMKy [Label] (MeTKa), UTobObI BKAOUUTD METKM.
2 Haxmute KHonky [Serial] (MocnegoBaTtenbH.).
3 HaxkmuTe nporpammHyto KHOMKy Pexkum v BbibepuTe TMN 3anycka SPI.

4 HaXMuUTe NPorpaMmHyto KHoMKy CUrHanbl, YTOObI OTKPbIT MeHto "CurHans SPI".

Menio "Curnans 5P

TarT. cartan LS O TofpaarTE

~-

5 HaxmuTe NporpaMmmHyto KHOMNKY TaKTOBbIM CUrHaA, YTOObI OTKPbITb MEHH0 "TaKTOBbIN
curHan SPI".

Merio " Taktosbli curkan SPI"

4 TekT. GHrH. Mapar. O ToBpazMTL

B meHto "TakToBbIM curHan SPI" BbINOAHWUTE Caeaytolmne AenCTBuUS.

a HaXmute NporpaMmHyto KHOMKy TaKTOBbIA CUFHAZ 1 C MOMOLLbIO PYYKM BBOAA
Bbl6epuTe KaHas, NoACOEANHEHHbIN K IMHUN CUHXPOHM3aUmMKM SPI.
KaHany MCToYHMKa aBTOMaTMYeckn byaeT npucsoeHa metka CLK.

b HaxmuTe nporpammuyto KHOMKy MOPOr, 3aTeM C MOMOLLIO Py4YKM BBOAA
BblI6EepUTE YPOBEHb NOPOrOBOrO HANPAKEHWA TAKTOBOIO CUrHa A,
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YpOBEeHb NOPOroBoro HanpPAXeHMa UCNoNb3yeTca Npu AeKoAMPOBaHMK, 1, Koraa
0015 BbIBPaHHOro C/10Ta Noc/aeA0BaTe/IbHOMO A€KOAMPOBaHNA By 1T HAaCTPOEH TUM
3anycKa, OH CTaHeT ypOBHEM 3arycKa.

HasmuTe NporpammHyio KHomKy "OTknoHeHne" (£ ), utobbl BbIGPaTHL NepeHuit
GPOHT MM 334HMI GPOHT ANA UCTOUHMKA TAKTOBbLIX CUTHA/OB.

ITa KHOMKa No3BOAAET BbIOPaTb GPOHT CUHXPOMMMYIbCA, KOTOPbIM ocumnnorpad
6yOeT Mcnoab3oBaTh AnA GUKCaLMM NOCAeA0BaTENbHbIX AaHHbIX. [1pU BKAOYEHMM
napameTtpa CBeAeHUA 0 AUcnee Ha rpadrke oTOOPaKalOTCA U3MEHEHMS,
oTparkatolme TeKyLlee COCTOAHME TaKTOBOro CUrHana.

6 HaxmuTe nporpammHyto KHomnky MOSI, 4ToObl OTKPBITH MeHt0 "Bbixos Beayluero,
BXxof, Begomoro SPI".

O TobpazkHTL

B meHto "Bbixoz, BeaylLero, Bxo Begomoro SPI" BbinosHWTe cieaytolime AencTeus.

a Haxxmute nporpammHuyto KHonKy AlaHHble MOSI 11 ¢ mTOMOLLBIO pyYKM BBOAA

BbibEpPUTE KaHa, NOACOEAMHEHHbIN K IMHMM MOCAe40BaTENbHbIX AaHHbIX SPI.
(Ecnm BbIBpaHHbIM KaHaM OTKAOYEH, BKIKOYUTE €ro.)

KaHany nctouyHmnka asTomatmyeckm byaet npucsoeHa metka MOSI.

HaxmuTe nporpammHyto KHomky Mopor, 3aTem ¢ MOMOLLbIO PyYKKM BBOAA
BbibepuTe ypoBEHb NOPOTrOBOrO HanpsAXKeHns curHana MOSI.

YpoBeHb NOPOroBOro HaMPsAMKeHMA MCNOb3yeTcA NPU AeKOAMPOBAHUM, U, KOTAa
O/19 BbIBpaHHOro cioTa Noc/ie0BaTeIbHOTO AEKOAMPOBaHNA By AeT HaCTPOEH TUM
3aMnycKa, OH CTaHEeT ypoBHEM 3amycKa.

7 (JdononHutenbHo) HaxmuTe nporpammHyto KHonky MISO, 4uTobbl OTKPbITE MEHIO
"BbIxoA, BeAyLLero, Bxoa segomoro SPI".

. gea. sPl

Maopoar. ¥p. O ToBpazMTL

1¢
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B meHto "Bbixoa, BeayLLero, Bxod Begomoro SPI" BbinosHWUTe caeayolimne AencTeus.

a Haxmute nporpammHyto KHOMNKY AlaHHble MISO 1 ¢ NOMOLLLBIO PYYKM BBOAA
BblbepuTe KaHas, NOACOeAMHEHHDbIV KO BTOPON MHUK NOCAeA0BaTENbHbIX
AaHHbIX SPI. (Ecnv BbIGpaHHbIM KaHa OTK/OYEH, BKIKOYMTE €r0.)

KaHany MCToYHMKa aBTOMaTMYecKkm byaeT npmucBoeHa meTka MISO.
b HaxkmuTe nporpammHuyto kHonky Mopor, 3aTem ¢ NOMOLLLbIO Py4KM BBOAA

BblbepuTe ypoBEHb NOPOrOBOrO HaNpPsAXKeHUa curHana MISO.

YpoBeHb NOPOroBOro HaNpPAXKEHMA NCNOb3yeTCA NPU AEKOANPOBAHNM, M, KOr4a
ana Bbl6paHHOI'O CN10Ta nocneaoBaTeNbHOIo AekogmnpoBaHnA 6y,c|,eT HaCTpOeH TN
3anycCKa, OH CTaHET YpOBHEM 3alyCKa.

8 Hamute nporpaMmHyto KHomKy €S, 4ToObl OTKPbIT MeHto "CurHan obpalleHua K
MunKpocxeme SPI".

B meHto "CurHan obpaleHuns K mukpocxeme SPI" BbINoNHUTE credytolime AeACTBUS.

a C nomolupbto NporpaMmmHoi KHonku ChopmMmmupoBaTb NaKeT No BoibepuTe CUrHan
bopmmnpoBaHMa NakeTa, KOTopbIN ocumnnorpad byaeT MCNoNb30BaTh ANA
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onpeaeneHns GpoHTa CUHXPOMMMY/IbCa, KOTOPbLIN Byaem nepsbiM B
noc/nenoBaTeIbHOM MOTOKE.,

MOKHO HaCTpOUTb 3amnycKk ocuuanorpada Npu yBeandeHumn curtana obpauleHuns K
MUKpocxeme (CS), yMeHbLLEeHWUM CUTHaNa obpalleHua K MUKpocxeme (¥CS) nam no
nctevyeHunn nepmoaa Talim-ayT, BO Bpemsi KOTOPOro TaKTOBbIM CUIHaM HaXoAMACA B
CoCTOAHMM Be3aencTems.

Ecnm ana curHana GopmmpoBaHMA NakeTa ycTaHOBAEHO 3HaveHue CS (nan
~CS), nepeaHnit nan 3agHUIN GPOHT CUHXPOMMMNYbCA, ONPeAeNEHHbIN B
KayecTse nepBoro 1 otobparkatoLliminca nocne nepexoda curiana €S (mam ~CS)
OT HM3KOTO K BbICOKOMY (M1 Ha0bOoPOT), byaeT nepBbiM GPOHTOM
CMHXPOUMMY/bCA B NOCAeA0BaTENbHOM MOTOKE.

CurHan obpalleHna K MUKpocxeme — HaxkmuTe nporpammHyto KHonky €S
nnm ~CS, 3aTem C NOMOLLBIO PYYKM BBOAA BbibepuTe KaHan, NOACOeANHEHHDbIN
K MHMM nakeTa SPI. KaHany UCTOYHMKa aBTOMATMYECKK ByaeT npuceoeHa
meTKa (~CS nnn CS). MNepeaaya wabsoHa AaHHbIX M TAKTOBOTO CUIHaa A0/1XKHa
6bITb BbIMO/IHEHA 33 TO BPEMS, MOKa CUrHaA GOPMMPOBAHMA NaKeTa
aencreuTeneH. CurHan GopMmMpoBaHUA NakeTa AOKeEH BbITb AeNCTBUTEEH
019 Bcero wabnoHa AaHHbIX.

Ecnmn ana curHana GopmmpoBaHMA NakeTa ycTaHOBAEHO 3HaYeHWe Talim-ayT,
ocumnnorpad cosgaeT cobCTBEHHbIV BHYTPEHHUI CUTHAA GOPMUPOBAHUA
nakeTta, 06HapyKMB 6e34eNCTBMUE TMHUM CUHXPOHM3ALMN.

Taiim-ayT TaKT.curHana — BbibepuTte napameTp Talim-ayT TaKT.CUTHaNA
nporpaMmHoi KHonkn ChopMUpoBaTb NAKeT Mo, 3aTEM HaxKMuTe
nporpaMmmHyto KHomnky TaliM-ayT 1 NOBEPHKUTE PYUKY BBOAA, YTOObLI YCTAaHOBUTb
MUHUMaNbHOE BPpEMS, B TEYEHME KOTOPOTO A0/IKHO COXpaHATbCA besaeicTeme
(oTcyTCcTBME Nepenaym) TaKTOBOrO CUIHaNa A0 TOro, Kak ocuuanorpad
BbINOJIHWUT MOMUCK WaboHa AaHHbIX A1 3anycKa.

Ona napameTpa "Talm-ayT" MOXKHO YCTaHOBUTb Nt0H0OE 3HAYEHMEe B Anana3oHe
o1 100 Hc po 10 c.

Mpu HaxkaTUM NporpammHoi KHomnky ChopmmuposaTb NaKeT NO Ha rpaduke
CBepeHuUA 0 aucnnee oTobHPaXKatoTCs M3MEHEHMS, OTPaXKatoLwme BbiIbpaHHoe
3HaYeHue TaliM-ayTa UM TEKyLLLee COCTOAHME CUrHaNa obpalleHms K
MMUKpPOCXEME.

HaxmuTe nporpammHyto KHonky Mopor, 3aTem ¢ NOMOLLbIO PYYKM BBOAA
BbibEPUTE YPOBEHb NMOPOroBOro HaNPAXeHUA CUrHaNa 06paLLEHNA K MUKPOCXEME.
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YpOBEeHb NOPOroBoro HanpPAXeHMa UCNoNb3yeTca Npu AeKoAMPOBaHMK, 1, Koraa
0015 BbIBPaHHOro C/10Ta Noc/aeA0BaTe/IbHOMO A€KOAMPOBaHNA By 1T HAaCTPOEH TUM
3anycKa, OH CTaHeT ypOBHEM 3arycKa.

Mpu BKAOYEHUW NapameTpa CBeAEHUA 0 AUCNNee Ha sKpaHe oTobparkaeTcs
MHOPMALIMA O BbIBPAHHbBIX MCTOYHUKAX CUTHANOB U UX YPOBHSAX NOPOroBOro
HanpsAKeHWs, a TakKe BpemeHHas AnMarpamMmma CUMrHasios.

YT106bI HaCTPOUTL OcuMANOTPad ANA NoaydeHmsa curHanos SPI, cm. pasaen “Hactpoiika
curHanos SPI" Ha cTpaHuue 345.

HacTpows ocunnnorpad Ha noayyeHue curHanos SPI, MOXKHO BbINOHATL 3aMycK No
WwabnoHy AaHHbIX B Hayane neproaa GopMMpoBaHms nakeTa. JauHy CTPOKK
nocnefoBaTebHbIX AaHHbIX MOXKHO 3a4aTb B AManasoHe oT 4 4o 64 6uT.

Ecan BbibpaH 3anyck no SPI n BkAoyeH napameTp CBepeHUnA o agucnnee, otobpasmnTca
rpaduK TEKYLLEro COCTOAHUA CUTHaNa NaKeTa, KPYTU3HbI TakTa, Yncna BUToB AaHHbIX U
3HaYeHuI BUTOB AaHHbIX.

1 HaxmuTe KHonMRy [Trigger] (Tpurrep).

2 B meHo "3anyck" HaXkMKTe NporpammHyto KHOMKY 3anycK, 3aTem C MOMOLLbIO PYYKM
BBO/a BbibepuTe nocaeaosaTesbHbi cnoT (Mocned. 1), Ha KoTopom byaeT
BbIMOJIHATLCA AEKOANPOBaAHME cMrHanos SPI.

3 HaxmuTe nporpammHyto KHomMKy HacTpoiKa 3anycKa, YToObl OTKPbITb MEHI0
"HacTpoiika 3anycka SPI".

SPI"

Bubl ! E' ]
16

4 HaxmuTe NporpaMMHyto KHOMKY 3anmycK, 3aTeM C MOMOLLbIO PYYKM BBOAA BbibepuTe
YyCNOBMA 3anycKa:

[aHHble Bbixoga Beayuiero, Bxoga segomoro (MOSI) — ans 3anycka no curHany
AaHHbix MOSI.
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[JaHHble Bxoga Beayuiero, Bbixoga segomoro (MISO) — ans 3anycka no curHany
AaHHbIX MISO.

5 HaskmuTe NporpammHyto KHOMKY BUTBING 1 ¢ NOMOLLbIO PYYKM BBOAA 3a4ailTe YMCNO
61T, (BUTbINC) B CTpOKE NOC/eA0BaTe bHbIX AAHHbIX.

MoKHO 3aaTb Nto60e YMcao BUT B CTPOKE B AManasoHe oT 4 Ao 64. 3HayeHua ans
CTPOKM NOCAeA0BaTEMbHbIX AaHHbIX OTOBpaXatoTca B CTpoKe AaHHbIX MOSI/MISO B
obnact dopmbl cUrHana.

6 [na Kaxaoro buTa B cTpoke AaHHbIx MOSI/MISO.
a HaxmuTe NporpaMmHyto KHOMKy BUT, 3aTem C MOMOLLLbIO PyYKM BBOAA BbibepuTte
MECTOMOI0KeHe buTa.
Bo Bpemsa BpalleHns pyyYKkn BBoAa BUT ByaeT BblAeNeH B CTPOKE AaHHbIX,
oTobparkatolleics B 061actv GopMbl CUrHaNa.

b HaxmuTe nporpammHyto KHonky 0 1 X, uTobbl ycTaHOBUTb A58 6MTa, BbIBpaHHOTO
C MOMOLLBIO NPOrPamMMHON KHOMKKM BUT, 3HaueHne 0 (H1sKkoe), 1 (Bbicokoe) nnm X
(6e3paznnyHoe cocTonHKe).

1.44Y
KEYSIGHT |
K

]
WEF FE_FF

BTt
16

C NOMOLLLbIO NPOrPaMMHON KHOMKM YCTaHOBUTb BCe BUTbI MOXHO YCTaHOBUTL 414
BCeX BUTOB B CTPOKE AaHHbIX 3Ha4YeHWe, BbiIbpaHHOE C MOMOLLbIO MPOrPammMHONM
KHOMKK 0 1 X.
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CeeneHua o gekoaupoaHum SPl cm. B pasgene “locnegoBaTtenibHoOe AeKoAMPOBaHME
SPI" Ha cTpaHuue 351.

[locnenoBaTesibHOe AeKkoampoBaHume SPI

YT106bI HAaCTPOUTL OcUMANOTPad ANA NoaydYeHmsa curHanos SPI, cm. pasaen “Hactpoiika
curHanos SPI" Ha cTpaHuue 345.

[na HacTpoiKkuM 3anycKa no SPI cm. pasgen “3anyck no SPI" Ha cTtpaHuue 349.

Hactpolika nocnegoBatenbHoro gekoamposaHms SPI

1 HaxkmuTe kHonMKy [Serial] (MocnepgoBatenbH.), 4To6bI 0TOBPA3UTL MEHIO
"MocnenoBatenbHoe gekoampoBaHme'.

WeHio "TooneaoBATRNBHOR ABKGAMPOBEHHE"

L CUrHanbl & OB# TIMCTIHE

~- ~-

2 HamuTe NporpamMmMHYyto KHOMKY Pasmep cnoBa, 3aTem NosepHUTE Py4Ky BBOAA,
4yTObbI BbIOPATL YMCIO OMTOB B CNOBE.

3 HakmuTe nporpammHyto KHomky MopAaAOK 6BUTOB, 3aTeM NOBEPHUTE PYUKY BBOAA,
yTObbI BLIOPATL NOPAAOK OMTOB, NPM KOTOPOM BHa4Yasle BYAET PacrnoOKEH CTapLIn
61T (MSB) nan mnaawmin 6ut (LSB), npmn oTobpaskeHnn aaHHbIX B 061acT Gopmbl
CMrHana nocnenoBaTelbHOro AeKOAMPOBAHMA U Ha aKkpaHe "Lister".

4 Ecnu CTPOKa AeKOAMPOBaHMA Ha dKpaHe He 0TOOpaXKaeTcs, TO A4/1 ee BKAYEeHUA
HaXmuTe KHomKy [Serial] (MocnepoBaTtenbH.).

5 Ecau ocumnnorpad octaHoB/eH, To 4a cbopa U AeKOAMPOBaHUA AaHHbIX HaXXMUTE
kHonky [Run/Stop] (Myck/Cron).

Ecnu HacTpoiKa He obecneymBaeT yCTOMUYMBOrO 3amnycKa, To, BO3MOXHO, curHan SPI
HaCTO/IbKO MeA/1IeHHbIM, YTO NPOUCXOANUT aBTO3anycK ocumanorpada. Haxkmmte KHOMKyY
[Mode/Coupling] (Pexkum/cBasb), 3aTem HaXKMUTE MPOrPaMMHYIO0 KHOMKY Pexum,
4YTOObI UISMEHUTL PEKMM 3anycka ¢ ABTO Ha HopmanbHbiii.
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,ﬂ,)’lﬂ bonee nerkoro nepemeleHna mexay nony4yeHHbIMn gaHHbIMMU MOXHO
MCNo/b30BaTh OKHO MacwTab no FTOPU30OHTaNN.

Cm. TakKe ¢ “UHTepnpeTauma gaHHbIX gekogmposaHua SPI" Ha cTpaHumue 352
e “UHTepnpeTauma gaHHbix SPI Lister" Ha cTpaHuue 353

e “TouncK gaHHbIx SPI B Tabnuue Lister" Ha cTpaHuue 353
NHTepnpeTauma AaHHbIX AeKoanpoBaHMA SPI

1.

v THHr

~p- ~-

* Yr/0Bble CUrHabl OTOBPAKaoT aKTUBHYIO WKHY (BHYTPM NakeTa/Kaapa).
e CUHME IMHUM NO cepesiHe OTOBPaKAOT HEAKTUBHYIO LIMHY.

* YMCNo TaKTOB B NakeTe 0TOBpasKaeTCa CBETN0-TONYObIM LBETOM Ha, NakeTom
cnpasa.

e |llecTHaauaTepUYHble 3HAYEHNA AEKOANPOBAHHbBIX AAHHbIX 0T06pa»<a|0Tcn 6enbim.

e ECAM MecTa BHYTPM rpaHuL, Kaapa HeJoCTaTouHO, TO AeKOAUPOBaHHbIN TEKCT B €ro
KOHLLe ByaeT CoKpalleH.

e Hanuune PO30BbIX BEPTUKA/IbHbIX LUTPMUXOB O3HAYAET, YTO A4/14 NPOCMOTPa

[eKOAMPOBAHHbIX AaHHbIX CAeayeT yBenYnTb MacliTab pa3sepTku (M 3anyCcTUTb
npoLecc CHoBa).
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e Hanuuue B CTPOKE AEKOAMPOBAHMA KPACHbLIX TOYEK O3HAYaeT HaIMyme AaHHbIX,
KoTopble He oTobpaatoTcs. [na MX MPOCMOTPA MOXKHO BbINONHUTL NMPOKPYTKY MK
YBENNYNTD KOIDDULMEHT pa3BepTKU.

® lICKa)KeHHble 3Ha4YeHNA WINHbI (HeI'IOﬂHbIe nnn Heonpe,a,enMMble) 0T06pama+0Tc>=|
PO30BbIM LIBETOM.

* HewnsBecTHble 3HaYeHUs WKHbI (HeonpeaeneHHble UK oWwrboYHbIe) 0TobpakatoTea
KPacHbIM.

NHTepnpeTauma aaHHbIX SPI Lister

a1
A RS0
-9.872ms EF 49 4C 45 4E 00 00 00 00 00 00
-6.590ms
-5.850ms
-4.565ms FF FF 53 4F
JF JF 00 0o

1.771ms : Kanant
2.948ms oC 100
>_410ms ¥in; 100:1

FE FF FF 7F 7F

HARAAAAAAA

b e el b

O TMEHITE MNapameTo

~-

Kpome ctaHgapTHoro ctonbua "Bpema", meHto "LIN Lister" TakxKe cogepRuT cneaytowme
CTON6UbI.

e [laHHble — 6ainTbl AaHHbIX (MOSI 1 MISO).

McKkaxkeHHble AaHHble BblAENAIOTCA PO30BbIM. Koraa aTo NpoucxoauT, cieayeT 3aAaTb
O/ BpEMEHW/eNleHNs Pa3BePTKM MeHbLLIee 3Ha4YeHWe 1 CHOBA 3amnyCTWTb NpoLLecc.

MNounck gaHHbIX SPI B Tabauue Lister

®yHKLMM NOMCKa ocumnnorpada No3BoNAT UCKATb (M OTMEYaTb) onpeaeieHHbIe TUMbI
OaHHbIx SPI B8 Tabnuue Lister. Ina nepemelLeHnsa No OTMEYEHHbIM CTPOKaM Tabanupl
MOXHO Mcnonb3oBaTb KHOMKy [Navigate] (HaBurauma) v cpeactsa ynpasaeHums.

Ocumnnorpadsl Keysight InfiniiVision 2000 cepun X PykoBoACTBO No/sib30BaTe /4 353



24 3anyck no 12C/SPI v nocnenoBaTenbHoe 4eKOANPOBaHMe

354

Bbibpas SPI B KauecTBe peskuma NocneoBaTe/lbHOro AeKOANPOBaAHMUA, HaXMUTE
KHoMKy [Search] (Mowuck).

B meHto "Mounck" HaxkmmTe NporpammHyto KHomKy MOKUCK, 3aTeM C MOMOLLBIO PYYKM
BBO/A BbiOepuTe nocneaosaTesbHbi cnoT (Mocneq,. 1 wam MNocnea. 2), Ha KOTOPOM
OyaeT BbINONHATLCA AEKOAMPOBaHMeE CUrHanos SPI.

HaxmuTe KHonKy Mouck v sbibepuTe

" laHHble Bbixoga Begywero" unu "faHHble BXxoaa segomoro (MOSI)" — ans
nouncKka AaHHbix MOSI

"laHHble BXoaa Beaywero" uam "NaHHblie Bbixoaa segomoro (MISO)" — ans
noucka AgaHHbix MISO.

Haxkmnte nporpammHyto KHOMKY BUTbI, 4TOObI OTKPLITL MeHto "Mounck 6utos SPI".

B meHto "Mounck 6utos SPI" c nomolLbio NPOrpaMmHON KHoMKK CnoBa yKaxute
KO/IMYECTBO C/I0B B 3HAYEHMM JaHHbIX, 3aTEM C MOMOLLBIO OCTa/IbHbIX NPOTrPaMMHbIX
KHOMOK BBEAMTE LeCTHaALaTEPUYHbIE YMCAa.

JononHuTenbHble CBeAEeHWUA O MOUCKE AaHHbIX CM. B pasaese “INMouck faHHbIX B
nuctepe" Ha cTpaHmue 116.

Ons nonyyeHnsa AonosHUTENbHOM MHOPMaLMK 06 ncnosib3oBaHnK KHoMKK [Navigate]
(Hasuraumsa) cm. “HaBuraumsa no BpemMeHHoM pa3BepTKe" Ha CTpaHuLe 63.
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PYyKoBOACTBO NO/1b30BaTENS

25 3anyck no UART/RS232 u
nocaeaoBaTe/ibHOE
NeKoAnpoBaHme

HacTpoiika ocuunnorpacda gns curdanos UART/RS232 / 355
3anyck UART/RS232 / 357
MocnepoBatenbHoe gekogmposBaHue UART/RS232 / 359

[Ona 3anycka no UART/RS232 1 nocnefosaTenbHOro AeKoAMpoBaHua TpebyeTcs moaynb
232 nnn obHoBneHne DSOX3COMP.

HacTpolika ocumnnorpada ans cmrHanos UART/RS232

HacTpolika ocumanorpada Ha permctpaumio curHanos UART/RS232
1 HaxmuTe knasumuwy [Label], 4ToObI BKAOYNTL METKM KaHANOB.
2 Haxkmute Knasuuwy [Serial].

3 HaxmuTe dyHKUMOHaNbHYIO Knasuwy Mode, 3aTem BbibepuTe TUN 3anycka
UART/RS232.

4 Haxmute pyHKLUMOHaNbHYIO Knasuiy Signals, 4Tobbl oTKpbIT MeHto UART/RS232
Signals.

Menio "CurHans UART/

KEYSIGHT
TECHNOLOGIES
355
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356

5 [ns o6oux curHanos Rx n Tx:

MpucoeamHnTe KaHan ocu,mnﬂorpad)a K UCTOYHUKY CMTHaa B 00BbEeKTe UCMbITaHUIA.

Haxkmnte GyHKLUMOHaNnbHYO Knasuwy Rx namn Tx, 3aTem Bpallante pyyky Entry,
4yTobbl BbIOPATL KaHaN A41A CUrHaNa.

HaskmuTe cooTBETCTBYIOLWYO GYHKUMOHaAbHYIO Knasuwy Threshold, 3atem
BpallaiTe py4Ky Entry, 4yTo6bl BbIBpaTh MOPOroBbIN YPOBEHb HAMPAXKEHUA
cUrHana.

DTOT NOPOroBbI YPOBEHb HANPANKEHWUA MCMOb3YETCA NPU AeKOANPOBAHMM; OH
e CTaHOBMUTCA YPOBHEM 3aMyCKa, KOr/ia YCTaHOBAEH TUM 3aMycKa Ha BbibpaHHbI
C/I0T AEKOAMPOBAHUA NOCeA0BaTE/IbHbIX AAHHbIX.

ABTOMATUYECKM yCTaHaBAMBatOTCA MeTKM RX 1 TX a4na KaHaN0B-UCTOYHMKOB.

HaxmuTe Knasuwy Back/Up, uTobbl BepHyTbCA B MeHto Serial Decode.

HakmuTe dyHKLMOHaNbHY0 Kaasuiwy Bus Config, 4tobbl 0TKpbITh MeHio UART/RS232
Bus Configuration.

YcTaHoBWTE Caeaytolme napameTpbl.

a #Bits — yctaHoBMTe KoAnYecTso 6uTos B cnosax UART/RS232 anda cornacosaHua ¢

BalMM 06bEKTOM UCMbITaHMI (MOXKHO BbIBpaTh B Npeaenax 5 + 9 bmTos).

Parity — BbibepuTe cnocob KoHTPOA YeTHOCTM (odd, even nan none) Ha ocHoBe
Ballero o6beKTa UCMbITaHWN.

Baud — HaxkmuTe dyHKUMOHaNbHYIO Knasuiy Baud Rate, 3aTem byHKLUMOHAAbHYO
knasuy Baud v Bbibepute CKOPOCTb Nepeaaym AaHHbIX, KOTOPas coraacyeTcs ¢
CUrHAZIOM B 0B6bEKTE UCMbITaHWIA. ECAK B CNIMCKE OTCYTCTBYET HYXKHOE 3HaYeHue
CKOPOCTM Nnepenayv AaHHblX, To BbibepuTe BapuaHT User Defined Ha
bYHKLUMOHANbHOM Knasulie Baud, 3aTem BbIGEPUTE HYXKHOE 3HAYEHMEe CKOPOCTK
nepeaaqn AaHHbIX C NOMOLLbIO GyHKLUMOHaAbHOM Knasuwu User Baud.
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Bbl MOXeTe yCTaHOBUTb CKOPOCTb Nepeaadn AaHHbix UART ot 1,2 k6ut/c o
8,0000 M6uT/c ¢ warom 100 6ut/c.

d Polarity — Bbibepute ypoBeHb curHana B nayse (idle low mnau idle high) ans
COrN1IacoBaHMA C COCTOAHMEM Ballero 0bbeKTa UCMbITaHWit B nay3e. Aas RS232
BbibepuTe idle low (HM3KKUI ypoBeHb B Nay3se).

e Bit Order — BbibepuTe NopAnoOK cnenoBaHma BUTOB B cMrHase ¢ Balwero obbekTa
WCMNbITAHWN: AOKEH /I C/1Ie[l0BaTh 3a CTAaPTOBLIM BUTOM BUT CcTapLiero paspsaaa
(MSB), unu xe 6uT mnaawero paspaga (LSB). Ans RS232 sbibepute LSB.

Ha aKpaHe AeKoanpoBaHUA NOCNef0BaTE/bHbIX AaHHbIX CTapwuii bUT Bcerga
oTobparkaeTca ceBa He3aBMCMMO OT YCTAHOBKM NapameTpa Bit Order.

3anyck UART/RS232

CBefeHuWs 0 HacTpoitke ocumuanorpada Ana nonyderHusa curdanos UART/RS-232 cm. 8
pasgene “HacTtpolika ocumnnorpada ana curHanos UART/RS232" Ha cTpanmue 355.

3anyck no curHany UART (Universal Asynchronous Receiver/Transmitter), nogkaodeHme
ocumnnorpada K ctpokam Rx 1 TX, a TakKe HacTpOMKa yca0BMI 3anycka. OaHUM 13
npumepos npotokona UART asnaetca RS232 (Recommended Standard 232).

1 HaxmuTe KHoMRy [Trigger] (Tpurrep).

2 HaxKMuTe NporpammHyto KHOMKY 3anycK B MeHto "3anyck", 3aTem NoBepHUTE PyYKy
BBO/A, YTODObI BbIOPaTh NocneaoBatenbHbln cnoT (Mocnea. 1), Ha KoTopom byaeT
BbINOMHATLCA AeKOoAMpoBaHmMe cnrHanos UART/RS232.

3 HaxmuTe nporpammHyto KHomky HacTpoiika 3anycKa, YTobbl OTKPbITb MEHIO
"Hactpoiika 3anycka UART/RS232".

4D JeHHbie e CepuAa
i 0ff
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4 C nomollbio NPorpaMmmHoin KHonku OcHoBaHue Bbibepute "Hex" nam "ASCII" B
KayecTBe Ha30BOro 3Ha4eHua, 0TOOparkaemoro Ha NporpammHol KHonke "[aHHbie"
B MeHto "HacTtpoiika 3anycka UART/RS232".

ObpaTtuTe BHMMaHMeE, YTO HAaCTPOMKa 3TOM NPOrpamMmMHOM KHOMKK He BAMAET Ha
BbIOpaHHOE OCHOBaHME AMCMAea AeKoANPOBaHMA.

5 HaXmuTe nporpammHyto KHOMKy 3anyck 1 3a4aliTe HeobxoaMMble YCI0BUA 3amycKa.

HauanbHblit 6UT RXx — ocupnnorpad 3anyckaetca npy obHapyXeHUn HayanbHOTo
buTa B curHane Rx.

CronoBblit 6UT Rx — ocuuanorpad 3anyckaetca npu obHapy»KeHMUM CTONOBOTO
6uTa B curHane Rx. 3anyck byaeT BbINO/IHEH Ha MepPBOM CTOMOBOM buTe. ITO
NPOUCXOANT aBTOMATUYECKM, eC/IM TECTUPYEMOE YCTPOMCTBO McnonbayeT 1, 1,5
WUAK 2 cTonoBbix 6uTa. Y1cno cTtonosbix BUTOB, MCMO/b3YEMbIX TECTUPYEMbBIM
YCTPOMCTBOM, YKa3blBaTb He TpebyeTcs.

DaHHble Rx — ocumnnorpad 3anyckaeTcs Ha ykasaHHOM 6aiTe AaHHbIX.
Mcnonb3yeTca, Koraa AAnHa CA0oB AaHHbIX TECTUPYEMOro YCTPOMCTBA cocTasnaeT
oT 5 no 8 6utos (6e3 9-ro 6uTa (NpeaynpexaeHue)).

Rx 1:AaHHble — MCMO/b3YyeTcA, KOrAa A4/1IMHA C0B AaHHbIX TECTUPYEMOTrO
YCTPOWCTBA COCTaBAsET 9 OMTOB, BK/tOYan OUT npeaynpexaeHuns (9-i 6uT). 3anyck
OCYLLECTBASETCSA, TONbKO ecnn 9-i 6UT (NpeaynpexaerHue) —"1". YKasaHHbIN 6anT
OAHHbIX NPUMEHAETCA K 8 cambiM MMM BUTam (3a UcKAtoYeHnem 9-ro buTa
(npeaynpexaeHue)).

Rx 0:AaHHbIe — MCMO/b3YyeTca, KOTAa A/1IMHA CI0B AaHHbIX TECTUPYEMOTO
YCTpOWCTBa coCTaBAseT 9 bUTOB, BKAtOYan OUT npeaynpexaeHus (9-1 6uT). 3anyck
OCYLLECTBANRETCSA, TONbKO ecnun 9-i 6uT (NnpeaynpexkaeHue) —"0". YKkasaHHbIN banT
OAHHbIX MPUMEHSETCA K 8 cambiM MAAALLIMM BUTam (3a UcKatodeHnem 9-ro buTa
(npeaynpexkaeHue)).

Rx X:AaHHble — vcnob3yeTcs, Koraa A/MHa C0B AaHHbIX TeCTUPYEMOTo
YCTpOWCTBa cocTaBnaeT 9 6UToB, BKAOYaA BUT NpeaynpekaeHuna (9-n ouT).
BbinonHAeTCA 3anycK Ha yKazaHHOM HalTe AaHHbIX HE3aBUCMMO OT 3HaYeHUs 9-ro
6uTa (NpeaynpesxkaeHne). YkasaHHbI 6alT AaHHbIX TPUMEHSAETCA K 8 cambiM
MAaaWnm 6uTam (3a UckaodeHmem 9-ro 6uta (NpeaynpexaeHue)).

AHaNOrMYHbIE BapMaHTbl AOCTYMHbI A1A TX.

OwunbKa yeTHocTH RX uam Tx — ocumnnorpad 3anyckaetca npy obHapyReHun
OWMHBOK YETHOCTM Ha OCHOBE HAaCTPOMKM B MeHto "HacTpolika wuHbl".

6 Ecnu Bbl BbI6panu ycaoBue 3anycka co ciosom "[laHHble" B onucaHum (Hanpumep,
[aHHble RX), HaXXMWUTe NPOrpPaMmmHyto KHOMKY [laHHble - v BbibepuTe KnaccudmKkaTop
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paseHcTBa. MOXHO YCTAaHOBUTL 3aMyCK, KOr4a 3Ha4eHne AaHHbIX PaBHO, He PaBHo,
MeHbLe nan 6onblue 3a1aHHOIo 3Ha4YeHuA.

7 C nomoLlbto NPOrpaMMHON KHOMKK LaHHbIe BbiGepuTe 3Ha4YeHMe AaHHbIX AnA
CpaBHeHMA. 3Ta KHOMKM MCMNOb3yeTcA BMeCTe C KHOMKOW [ aHHbIe -,

8 Heobs3aTenbHO: C NOMOLLBIO MPOrpPaMMHON KHOMKKM Cepua MOKHO BbINOHUTb
3anyck N-Horo naketa (1-4096) nocne BbibpaHHOro Bpemenu besagencrema. Ans
BbIMO/IHEHMA 3aMYyCKa A0/KHbI ObITb BbIMO/HEHbI BCE YC/IOBUA 3aMyCKa.

9 [Mpwu Bbibope NnapameTpa Cepua MOXKHO yKasaTb Bpema 6e3aeinctens (oT 1 MKc 4o
10 ¢), yTobbl ocumnnorpad BbINOAHAM MOUCK YCIOBKA 3aMycKa TObKO MO UCTEYEHUN
BpemeHKn besaenctamnn. Haxkmute nporpamMmmHyto KHonky besgeiicteue 1 nosepHuTe
pYyYKy BBOAA, YTODObI 334aTb BpeMs be3aencTams.

Ecnn HacTpolika He obecneynBaeT yCTOMYMBOTO 3aMyCKa, TO, BO3MOXKHO, CUTHa/bI
UART/RS232 HacTo/bKO MeAJIeHHbI, YTO MPOMCXOAMUT aBTO3anycK ocuuaiorpada.
Haskmute kHonky [Mode/Coupling] (Pexum/cBaAsb), 3aTeM HaXMUTE MPOTrPaMMHYHO
KHOMKY PeXXum, 4Tobbl N3MEHUTb PEXUM 3anycKa ¢ ABTO Ha HopmasnbHbIiA.

CseaeHuA 0 nocnegosaTtesibHom AekoanposaHmum UART/RS232 cm. B pasaene
“MocneposatenbHoe aekoamposaHue UART/RS232" Ha cTpaHuue 359.

MocnenosatenbHoe aekoanposaHme UART/RS232

YT06bI HAaCTPOUTL OcUMANOrpad Ana nonydeHns curHanos UART/RS232 cm. pasaen
“HacTpoiika ocumnnorpada gna curHanos UART/RS232" Ha cTpaHmue 355.

[na HacTpoliku 3anycka no UART/RS232 cm. pasaen “3anyck UART/RS232" Ha
cTpaHuue 357.

HacTpolika nocnegosatesnbHOro gekoanposaHunsa UART/RS232

1 HaxmuTe KHoMKy [Serial] (NocnepgoBaTtenbH.), UTo6bl 0OTOHPA3UTL MEHIO
"MocnenoBaTensHoOe AekoampoBaHme'.
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2 Haxkmute KHoMNKy HacTpoiiku.

3 B meHto "HacTpoiikin UART/RS232" HaykMUTE NPOrpammHyto KHoMKy OcHoBaHue,
4yTObbI BbIOPATL OCHOBaHME (LeCTHaALUATEPUYHBIN, ABOUYHbBINM Man ASCII) ana
0OTOBPANKEHNA AeKOAUPOBAHHbIX C/10B.

CueTyMKrn

Mpw oTobparkeHnn cnos B Buae ASCIl ncnonblyetcs 7-6uTHbIN dopmat ASCIIL.
Jonyctumble cumsonbl ASCI HaxoaaTca B npeenax o1 0x00 po Ox7F. Ona
oTobparkeHus B Buae ASCIl B meHto "HacTpolika wuHbl" cneayeT BbibpaTh He
meHee 7 6utoB. Ecnv BbibpaH dopmaT ASCIl v faHHble npeBbiwatoT 0x7F, TO OHK
oTobpaKatloTCs B LWeCTHaaLaTepuyHom dopmare.

Koraa B meHto "HacTpolika wuHbl" ans napameTtpa ButbINe 3aaaHo 3HaveHme 9,
9-i1 6UT (NpeaynpexaeHne) oTobpaskaeTca cpasy ciesa oT 3HaveHus ASCII
(koTopoe nony4yeHo 13 8 mnaawmnx 6UToB).

4 HeobssaTenbHo: HamunTe nporpammHyto KHonKky CUHXpOHU3aLmMA 1 BbibepuTe
3HayeHwue. BbibpaHHOe 3HaYeHNe Ha aKpaHe 4eKoAMpPOoBaHMA 0TOBPa3UTCA roNybbIm
ueTom. O4HaKo B C/lyyae OWMOKM YETHOCTM AaHHble 0TOOPA3ATCA KPACHbIM.

5 EC/M CTpOKa AeKOAMPOBaHMA Ha 3KpaHe He 0TobparkaeTcs, TO A1 ee BKAOYEHUs
HaxmuTe KHonKy [Serial] (MocneaoBaTtensH.).

6 Ecau ocumnnorpad octaHoBeH, TO 419 cbopa U AeKOAMPOBAHUA AaHHbIX HAKMUTE
kHonky [Run/Stop] (Myck/Cron).

Ecnu HacTpoiKa He obecneymBaeT yCTOMYMBOrO 3anyckKa, T, BOSMOXHO, CUTHabl
UART/RS232 HacToNbKO MeA/ieHHbl, YTO NPONCXOANT aBTO3anyck ocuuanorpada.
Haskmute kHonky [Mode/Coupling] (Pexxum/cBaAsb), 3aTeM HaXXMUTE NPOrPaMMHYIO
KHOMKY PeXum, 4tobbl U3SMEHUTb PeXUM 3anycKa ¢ ABTO Ha HopmasnbHbIii.

,ﬂ,}'lﬂ bonee nerkoro nepemeleHna mexay nony4yeHHbIMn gaHHbIMMU MOXHO
MCMN0/b30BaTh OKHO MacwTab no FTOPU30OHTaNN.

CMm. Takke ¢ “UHTepnpeTtauma AaHHbIX AekoanposaHusa UART/RS232" Ha cTpaHuue 361

e “Cymmupytouiee yctpoictso UART/RS232" Ha cTpaHmLue 362
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e “UnTepnpetauma gaHHbix UART/RS232 B Lister" Ha cTpaHuLe 363
¢ “Towuck gaHHbix UART/RS232 B Tabauue Lister" Ha cTpaHuue 363

NHTepnpeTauus daHHbIX AekoanposaHus UART/RS232

Tk THHr

~-

* VYr/I0Bble CUrHa bl OTOBPAXKaOT aKTUBHYIO WKHY (BHYTPK NakeTa/Kaapa).
e CUHMWe IMHUK MO cepeamnHe 0TOBPaXKaAtOT HEAKTUBHYIO LWHHY.

e [IpM MCNonb30BaHUM 5-8-6UTHbLIX GOPMATOB AEKOAMPOBAHHbIE AaHHbIE
oTobparkatotca 6enbim (B 4BOMYHOM, LECTHAALUATEPUYHOM Buae nam ASCII).

e [lpu ncnonsaoBaHum 9-6uTHOro dopmaTa BCe C/I0BA AaHHbIX, BKAOYaA 9-1 6uT,
oTobparkatoTcs 3eseHbIM. 9-i1 6UT oTobparkaeTca cnesa.

e BbibpaHHOe 3HaYeHWe CNoBa AAHHbIX A1 CUHXPOHM3aUMKM oTobpaskaeTcs
cBeTN10-rony6bIM. MNpr Mcnonb3oBaHWKM 9-6UTHoro dopmaTa A5 CI0B AAHHbIX 9-1 BUT
Takxe byaeT oTobparkaTbCa CBETNO-T0NYObIM.

e Ecnu mecTa BHYTPM rpaHuL, Kaapa HeoCTaTouHO, TO IeKOAMPOBAHHbINA TEKCT B €ro
KOHUL,e ByZeT COKpalleH.

* Hannune po30BbIX BEPTMKA/IbHbIX LUITPUXOB O3HAYaeT, 4To 4/ MPOCMOTPa
[OEKOAMPOBaHHbIX A@aHHbIX C/eAyeT yBeMYnTb MacliTab passepTkM (M 3anyCcTuThb
npoLLecc cHoBa).
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362

e EC/M HacTpoliKa maclwTabrpoBaHMs Mo BEPTUKAAMN He A0MNYCKAaeT 0TobpaKeHus Bcex
[OOCTYMHbIX AEKOAMPOBAHHbIX A@HHbIX, TO B AE€KOAMPOBAHHOW WMHE BMECTO CKPbITbIX
OaHHbIX ByayT 0TOBpaKaTbCa KpacHble TOUKKM. /19 MPOCMOTPA CKPbITbIX AaHHbIX
cnenyet yBeNMUNTb KO3DGUUMEHT PasBepTKM.

e HewusgecTHble (Heonpe,a,eneHHble) WKHbI BbIAENATCA KPACHbIM.

e B cayyae olMBKM YETHOCTM CBA3AHHOE C10BO AaHHbIX (BK/oYatollee 5-8 6UTOB U
OOMNOMHUTENbHbIN 9-11 BUT) 0TOBpPaXKaeTca KpacHbIM.

Cymmupytollee yctponctso UART/RS232

Cymmupytouee yctpoincteo UART/RS232 cOCTOUT M3 CHETUYMKOB, KOTOPbIE MO3BOAIOT
HanpAMYo M3MepPATb Ka4ecTBO M 3PDEKTUBHOCTb PaboTbl WKHbI. CymmupytoLlee
YCTPOMCTBO OTOBpaKaeTca Ha aKpaHe, ecan Ana napameTpa "ekoamposaHue
UART/RS232" ycTaHoBneHo 3HavyeHMe "BK/1." B meHto "MocnenosaTenbHoe
AeKkoampoBaHme'.

Cymmupytolee yCTPOMCTBO paboTaeT (CUMTAET MaKeTbl U BbIYUCAAET MPOLEHT NAKETOB C
olwmnbKamm), aaxe ecnum ocumnnorpad ocTaHoseH (COOp AaHHbIX HE BeAEeTCs).

CyeTunk ERR noKasbiBaeT KOAMYECTBO NakeToB RX M Tx C OWIMOKaMM YETHOCTU.
Mokasatenu TX FRAMES 1 RX FRAMES BKAtOYaOT KakK HOPMasbHble NaKeTbl, TaK U1
nakeTbl C OlWMBOKamMmM YeTHOCTM. MNpKn BO3HMKHOBEHMM NEPErpy3KM CHETYMK OTODOparkaeT
coobuieHne OVERFLOW.

YT06bl 0BHY/NINTL 3HAYEHMA CHETYMKOB, AOCTAaTOYHO HAXKaTb NPOTPAMMHYIO KHOMKY
C6poc cuetunkos UART B meHto "Hactpoiiku UART/RS232".
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NHTepnpeTauma gaHHbix UART/RS232 B Lister

-540.08 1.0 Cran URT 1

D wudkn KEYSIGHT
>

1

13.97ms
14 .54ms : KaHantl

15.12ms |1 C 10.0:1
15.59ms C 10.0:1

O TMEHKTE MapamaTgol

Macwras -

Kpome cTaHzapTHoro ctonbua "Bpemsa”, meHto "UART/RS232 Lister" Takxke coaeput
cnepytolme ctonbupl.

e RX — paHHble nprema.
e TX — AaHHble Nepesayu.
e OWKnbKM — owmnbKa YETHOCTM MM HEU3BECTHAA OWMOKa (BbIAENAOTCA KPACHbIM).

NCKaxeHHble AaHHble BbIAENAOTCA PO30BbIM. KOrga ato nponcxoanT, cneayet 3a4aTb
Aana BpeMeHM/,ﬂ,eﬂeHl/lﬂ Pa3BeEPTKM MeHbLUEE 3Ha4YeHNE N CHOBa 3anyCTUTb nNpouecc.

Mowuck aaHHbix UART/RS232 B Tabauue Lister

®YHKUMM NoucKa ocumanorpada no3BoAAOT UCKaATb (M OTMEYaThb) onpeaeneHHble TUMb
AaHHbIXx UART/RS232 B Tabauue Lister. ns nepemellgeHmsa no 0TMEYEHHbIM CTPOKaMm
Tabnunubl MOXHO Mcnonb30BaTh KHOMKy [Navigate] (HaBurauma) n cpeactsa
ynpasaeHus.

1 Bbibpas UART/RS232 B KauecTBe pexnma nocienosaTe/lbHOro AeKoanpoBaHus,
HaxmuTe KHonKy [Search] (Mouck).
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2 B meHo "Monck" HaxkmmUTe NporpaMmmHyto KHoMKy MOMUCK, 3aTEM C MOMOLLIbIO PYYKM
BBO/A BbiOepuTe nocaeaosaTesbHbi cnoT (1 uam 2), Ha KoTopom byaeT
BbINOMIHATLCA AeKoaMpoBaHmue curHanos UART/RS232.

3 Haxkmute KHonKy Mounck B meHto "Mounck" n BoibepuTe 0AMH U3 CAeayoWwmx
BapWaHTOB.

[aHHble Rx — ocyLLecTBaAeTcA NOMCK yKa3aHHOro 6ainTa AaHHbIX. Mcnonb3lyeTcs,
Korga A/mHa cnos gaHHbix DUT cocTtasnseT oT 5 ao 8 6utos (6e3 9-ro 6uTa
(npeaynpexkaeHue)).

Rx 1:AaHHbIEe — MCNONb3YyeTCA, Korda ANMHA CNoB AaHHbIX DUT cocTasnsaeT 9
6u1TOB, BKAOYas BUT npeaynpexaeHus (9-i 6uT). MoncK ocyLWecTBAAETCA, TONbKO
ecnm 9-1 6ut (npeaynpexaexHue) —"1". YkasaHHbI 62T AaHHbIX NPUMEHAETCA K
8 cambiM MAaAlWnm bruTam (3a UcKkatodeHnem 9-ro buta (NnpeaynpexaeHune)).

Rx 0:AaHHbIEe — MCNONb3YeTCA, Korda ANMHA CNoB AaHHbIX DUT cocTasnaeT 9
Ou1TOB, BKAOYas BUT NpeaynpexaeHus (9- 6uT). MoMCK ocyWecTBAAETCA, TONbKO
ecnm 9-1 6ut (npeaynpexaerue) —"0". YKazaHHbI 6alT AaHHbIX NPUMEHAETCA K
8 cambiM MAaAWMM buTam (3a UcKAtoYeHnem 9-ro Buta (NnpeaynpexaeHue)).

Rx X:AaHHble — 1Cnonb3yeTca, Koraa AavHa cioB AaHHbix DUT coctasnaeTt 9
61TOB, BKAOYas BUT npeaynpexaeHuns (9-i 61T). OcywecTBaaeTca NoMcK
yKa3aHHOro 6aliTa JaHHbIX HE3aBMCUMO OT 3HaveHma 9-ro buta
(npeaynpexaeHne). YkasaHHbI 6alT AaHHbIX TPUMEHAETCA K 8 cambiM MAaAWMM
buTam (3a uckaUeHnem 9-ro buta (NpeaynpexkaeHune)).

AHaNOrM4Hble BapMaHTbl AOCTYNHbI ANa TX.

OwwnbKa YeTHOCTU RX MM TX — OCyLLECTBAAETCA MOMCK OLIMBOK YETHOCTM Ha
OCHOBE HaCTPOMKM B MeHIo "HacTpoiKa WnHbI".

JNio6an ownbKa RX uam Tx — oCyLeCTBASETCA NOUCK N0ObIX OLIMOOK.

JononHuTenbHble CBeAEHWA O NOUCKE AaHHbIX CM. B pasaene “INMounck faHHbIX B
nvctepe" Ha cTpaHuue 116.

JononHuTensHble cBeaeHUsa 06 ncnonbsoBaHum KHomnku [Navigate] (Hasurauma) v
CpeacTs ynpasBaeHna cM. B pasaese “HaBurauumsa no BpemeHHol pa3sepTke" Ha
CTpaHuLe 63.
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[MpeaMeTHbIN yKa3aTenb

LUndpbi

1*2, maTemaTmyeckasa ¢yHKuma, 78
1/2, maTematunyeckaa ¢yHKumA, 78

A

AC RMS - usmepeHue "MonHbii
3KpaH", 200

AC RMS - nameperune N-umknos, 200

AM (amnauTyaHas moaynauus),
BbIXOLHOM CUTHaN
reHepatopa, 236

AM, TepMuH «rnybuHa, 236

Analyze, 36

Auto Setup, FFT, 81, 82

AutolP, 261, 262

B

Browser Web Control, 283, 284, 285,
286, 287

C
Center, FFT, 80

D

D*, 39,102

DC RMS - nsamepexue
"N-umknbl", 200

DC RMS - namepenue "MonHbIN
3Kkpan", 199

DHCP, 261, 262

DVM (umdpoBsoit BonbtmeTp, 225

F
f(t), 75
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FM (yacToTHas moaynsaums),
BbIXOAHOW CUrHaN
reHepartopa, 237

FSK (MaHunynauua casmrom
4acToTbl), BbIXOAHOW CUTHAN
reHepatopa, 238

g(t), 75

IP-appec, 261, 281
IP-agpec DNS, 261
IP-agpec wnwo3a, 261

M

MegaZoom IV, 4
mem4M, 304
MSO, 4

Multicast DNS, 261

Q

Quick Action, 36

S

SCL, 3anyck no 12C, 336
SDA, 335

SDA, 3anyck no 12C, 336
SGM, 175

Span, FFT, 80

U

usb, 265

USB, nsBneyeHue ycrTpoicrea, 42

USB, Hymepauusa 3anommHatoLwmx
ycTpouncTs, 265

USB, ycTtpoiicteo CD, 265
usb2, 265
USB-HaKonuTtenb, 42
USB-npuHTtep, 253
Utility, 36

W

Wave Gen, 36
Window, FFT, 81

z

Z-raweHune, 58

A

ABTO? MHAMKATOP 3anycKa, 155
ABTOMacwTab, otmeHa, 31
aBTomacwTab, umdposble
KaHanbl, 97
aBToMacwTabupoBaHue
oTobparkaeMbix KaHanos, 268
aBTOMaTMYecKan HacTpoika, 97
aBTOMaTUYeCcKue usmepeHua, 189,
191
aBTOMATUYeCcKoe nNpupalleHue, 249
ABTOHOMHOE NoAKAtoYeHue, 262
agpec GPIB, 260
aKTMBHaA nocnegosaTesibHas
wuHa, 323, 332,342,352, 361
amnauTygHas moaynaums (AM),
BbIXOAHOW CUTHanN
reHepatopa, 236
AHanus cermeHTos, 175,177
AHanorosble GUNLTPSI,
HacTpoliKa, 80
aHaNoroBbli KaHan, 3aTyxaHue
npobHuka, 70
aHasIoroBbIM KaHas, HacTpoliKa, 65

365



MpeameTHbI yKasaTesb

b

6e3onacHaA oYncTka, 252
6enbiit wWym, nobaBneHne B BbIBOA,
reHepatopa curHana, 234
BeckoHe4yHoe nocnecseyeHue, 121
bubanorteka, metkn, 127
BubnnoTeyHble nporpammbl Keysight
10 Libraries, 288
BbIcTpas ocTaHOBKa
nsobpaxeHua, 276
6bICTpas oTnaaKa
aBTomaclutaba, 267
BbicTpas nevatb, 276
BbicTpoe BoccTaHoBNEeHMe, 276
BbICcTpoe n3mepeHune Bcex
LAHHbIX, 276
BbicTpoe coxpaHeHue, 276
BbicTpbili cbpoc 3kpaHa, 277

B

B MeHto "3anyck no SPI" BbinonHuTe
cnegyowue gencrema, 350

Beb-mHTepdeic, 281

Beb-uHTepodelic, goctyn, 282

Beb-cTpaHuua "CpeacTsea
nsmepeHua", 292

BepHbep, KaHan, 69

BepcuMM MuKponporpamm, 293

Bepcua MO, 274

BEpTUKaA/IbHOE paclimpeHne, 67

Buaeosbixos VGA, 46

BK/tOYeHue, 27

BK/lOYEHMe KaHana, 41

BHELWHee 3anoMuHaloLee
ycTpolicteo, 42

BHELWHMWIA 3aMyCK, eanHuLLbl
npobHuka, 160

BHELWHMWI 3anycK, 3aTyxaHue
npobHuka, 160

BHeLWHuI Tpurrep, 159

BHELLHMWIA TpUrrep, BXoAHOM
mmneaaHc, 160

BO3BpaT yCTPOICTBA AN1A NPOBEAEeHUA
obcnykueaHua, 275

BonbT 3ppeKTUBHOrO 3HaUeHUA
Hanps»keHua (V RMS), eamHuubl

n3mepeHus Wkanol FFT no
BepTuKanu, 81

BOCCTaHOB/NeHUe, 276

BOCCTaHOB/eHUe daliios
macku, 251

BOCCTaHOB/IeHWe $aliios
HacTpolikn, 250

BOCCTaHOB/IeHUe dainos Yepes
Beb-uHTepodelic, 290

BOCCTaHOB/eHUe, bbicTpoe
BOCCTaHOB/NEeHUe, 276

BpeMeHHas pa3BepTka, 55

BpEMA 3a4epKKM (nogrotosku), 177

BpemsA HapacTaHuA
ocumnnorpada, 166

BpeMA HapacTaHus,
ocuunnorpad, 166

BpeMms HapacTaHuA, curHan, 167

Bpemsa noaroTosku, 177

Bpemsa, NOAroToBKa, 177

BCTPOEHHaA crpasKa, 48

BXOAbl UMPOBbIX KaHanos, 42

BY-3arpaxaeHue, 158

BblbOp 3HaueHul, 35

Bbl6OP LMbpOBbIX KaHanos, 101

BblbOp, 3HaUeHus, 35

BbibpaHo, 264

BbIKNtOYaTeNb NUTaHua, 28, 34

BbIXOZ, reHepaTopa MMMYNbCHbIX
curHanos, 231

BbIXOZ, reHepaTopa CUrHanos
NOCTOSAHHOTIO TOKa, 231

BbIX0A, reHepaTopa CUrHanoB ¢
nunoobpasHoi hopmoit
BOMHbI, 231

BbIXO4, reHepaTopa CUrHanoB ¢
npamoyrosbHon ¢popmoi
BOMHbI, 231

BbIXOA, reHepaTopa CUrHanoB ¢
CUHycoupanbHou dopmon
BOMHbI, 231

BbIXOA, reHepaTopa CUrHanos
wyma, 231

BbIX0Z4, 3anycK, 269

BbIXOZAHOM CUrHan 3anycKka, 269

BbIXOZAHOM CUIHan 3anycKa, TecT no
macke, 216, 269

r

rapaHTma, 275

rapaHTUIHbIE TEXHUYECKMe
XapaKTepuctukm, 297

rayccosa amniuTyAHO-4acToOTHaA
XapaKTepuctmka, 165

raweHune, 58

reHepatop curHanos, 229

reHepaTop CUrHanoB, TUN
curHana, 229

reHepaTopa CUrHan0BAOIMYECKUNE
npe, 233

A

LaHHble OAHOKPATHOTO 3anycKka, 38

ABOWYHble AaHHble (.bin), 305

ABOUYHble aaHHble MATLAB, 306

ABOWYHble AaHHble B MATLAB, 306

LBOWYHbIE faHHble, NTpUMep
nporpammbl ana yteHma, 310

nexkoamposaHue CAN,
KaHanbl-UCTOYHUKKM, 318

LeneHne, matemaTnyeckas
dyHKUMs, 78

neTtanu, 3ameHa, 111

Oeuunben, eanHULbI UI3MepPEHUA
wkanbl FFT no Beptukanm, 81

OMCKpeTusauma, obwme
cBegeHuna, 163

pucnetyep ¢annos, 263

[Owvcnnei, getanu curHana, 119

aucnnen, nHtepnpetauus, 47

LUCnAel, METKM NPOrPamMMHbIX
KHOMOK, 48

aucnnei, obnactb, 47

[UCnNel, CTPOoKa coctosiHuA, 47

[OuncTaHunoHHana nepeaHaAn
naHenb, 287

[unctaHunoHHasa nepegHAA naHeNb
Real Scope, 284

[uncrtaHunoHHasa nepegHAA naHenb
Simple, 285

[uncTaHUMoHHanA nepeaHAA NaHesb,
Real Scope, 284

[uncTaHunoHHaA nepeaHAA NaHeb,
Simple, 285
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[AncTaHUMOoHHOoe
nporpammupoBaHue,
Web-uHTepdeiic, 287

[AncTaHunoHHOoe
nporpammupoBaHue,
6nbnmotern Keysight 10
Libraries, 288

anbdepeHuManbHble
npobHuku, 301

OnutenbHocTb - UamepeHue, 204

OnntenbHoCTb + smepeHune, 204

[JobasneHne nnMUEH3MU Ha
unoposble KaHanbl, 305

LyCTaHOBKM, reHepaTop
curHanosno, 233

E

eAVHULbI U3SMEPEHUSA MO BEPTUKaNH,
FFT, 81

EanHuupbl nsmeperus wkanel FFT no
BepTukaam, 81

eaVHULbI U3MepeHus,
maTemaTuyeckuii, 76

eanHULbI U3mepeHus, NPobHukK, 70

eaVHULbI U3MepeHui Kypcopa phase
X, 182

eaVHULbI U3MepeHU Kypcopa ratio
X, 182

eaVHULbI U3MEepPEHU Kypcopa ratio
Y, 182

eauHULbI NPobHKUKa, 70

eAVHULbI, MaTeMaTUYeCcKue
dyHKUMK, 76

eAnHULbI, NPOOHWUK BHELIHEro
3anycka, 160

3

3aBOACKME HACTPOMKM No
ymon4yaHuio, 252

3arpakaeHue OT BbICOKOYACTOTHOroO
wyma, 158

3arpakaeHue OT HU3KOYACTOTHOrO
wyma, 156

3arpy3utb u3, 249

3arpysKa HoBoW
MUKponporpammbl, 282

3arpysKka ¢anna, 263

3a4epKa, 158

3a/epKKa passepTkn, 59

3anucb n3mepeHus, 246

3anyck RS232, 357

3anyck UART, 357

3anyck no CAN, 319

3anyck no 12C, 336

3anyck no LIN, 328

3anyck no SPI, 349

3anyck no sugeocurHanam, 141

3anycK No A/IUTeNbHOCTU
umnynbca, 139

3anycK No MmnynbcHou nomexe, 139

3anycK no ntobomy ¢poHTy, 135

3anycK No OTK/IOHeHuo, 133

3anyck no nakerty, 12C, 338

3anyck no ¢ppoHTy, 133

3anycK No YepeaoBaHuUIo
dpoHTOB, 135

3anycK no wabnoHy, 136

3anycK No wecTHaguaTepuyHomy
3Ha4YeHuto WnHbl, 138

3anyck cbopa gaHHbIX, 38

3anycK, 3aepKKa, 158

3anycK, UCTOYHUK, 134

3anyck, obuwme ceegeHus, 132

3anyck, onpeaenenuve, 132

3anycK, NPUHyANTENbHbIN, 133

3anyck, pexunm/ceasb, 153

3anycku, curdan TRIG OUT, 269

3anyw. MHAUKATOp 3anycka, 155

3anyLw.? MHAMKaTop 3anycka, 155

3apaHee onpeaeneHHble meTkn, 126

3aCTaBKa, 9KpaH, 266

3aTyxaHue npobHuKa, 70

3aTyxaHue NPobHMKa, BHELLHWNA
3anyck, 160

3aTyxaHue, NpobHuK, 70

3aTyxaHue, NPOOHUK, BHELIHWUM
3anyck, 160

3axsaT, 95, 96

3axsart nomex, 170

3axBaT cepui umnynbcos, 175

3HayeHue NOCTOAHHOWM
COCTaB/IAOLWEN NPU BbIYUCIEHUN
FFT, 85

3HavyeHusn, Bbibop, 35

MpeameTHbIi yKasaTtesb

7

nsmepeHue "ctg oTkNoHeHme", 200
N3mepeHue (-) aamtenbHoctn, 204
N3mepeHue (+) gantenbHoctn, 204
N3mepeHne amnantyabl, 195
MN3mepeHue B pexume
"3apepkka", 205
N3mepeHue B pexknme "Pabounit
umkn", 204
nM3mepeHune BepxHero ypoBHsa, 196
MN3mepeHne BpemeHu
HapactaHua, 204
MN3mepeHune BpemeHnu cnaga, 204
N3mepeHune 3agepkm, 192
M3mepeHne makcumyma, 195
N3mepeHne mmHnmyma, 195
MN3mepeHune ocHoBaHua, 197
MN3mepeHne OTKNOHEeHUA OT
YCTQHOB/IEHHOTO 3HavyeHus, 192,
197
MN3mepeHune oTpuLaTenbHOro
Bblbpoca, 193, 198
M3mepeHne nepuoga, 202
MN3mepeHne nonHo
amnantygbl, 195
N3mepeHue dasbl, 193, 206
M3mepeHue yacToTbl, 203
n3mepeHue, bbictpoe nsmepenue
BCEX AaHHbIX, 276
N3mepeHua, 79
namepenus, 191
N3mepeHuns FFT, 85
n3mepeHua spemenmn, 202
n3mepeHua HanpsaxeHua, 194
N3mepeHua c 06wmm cHumkom, 193
M3MepeHus, aBTomaTmyeckmii, 189
nsmepeHusa, spema, 202
n3mMepeHus, 3agepxKka, 192
M3mMepeHusa, HanpaxkeHune, 194
M3MepeHus, OTKIOHeHWNe OT
YCTAHOB/IEHHOrO 3Ha4YeHusa, 192
MU3MepeHun, oTpuLaTeIbHbIN
Bblbpoc, 193
nsmepeHusa, ¢asza, 193
n3obparkeHune cMrHana, KoOHTPoAbHan
TOYKa, 265
umMmneaaHc, umoposble
npo6bHukmu, 105
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MpeameTHbI yKasaTesb

MMnynbcbl CMHXPOHM3aLMMK,
[eHepaTop curHanos, 232

uma daina, Hosoe, 249

Mmsa xocta, 281

MMSA XOCT-cnctembl, 261

WHBEPTUPOBaHWE cUrHana, 69

MHBEPTMPOBATH LiBETa
KoOpAMHaTHOWM ceTku, 244

MHAWKATOP aKTMBHOCTM, 99

MHAWKATOP BPeMeHU 3a4epKu, 62

MHAMKATOP 3anycKa, ABto?, 155

MHAMKATOP 3anycKa, 3anyw,., 155

WMHAMKATOp 3anycKa, 3anyw,.?, 155

MHAMKATOP TOYKM OTcyeTa, 62

nHTepdelic GPIB, yananeHHoe
ynpasneHue, 259

nHTepdelic LAN, yaaneHHoe
ynpasnenue, 259

MHTepdelic Nonb3oBaTeNs U KpaTKan
CrnpaBKa Ha aHMMIACKOM
Aa3blke, 49

MHTepdelic Nonb3oBaTeNs U KpaTkas
CnpaBKa Ha MCMAHCKOM
Aa3blke, 49

MHTepdelic Nonb3oBaTeNs u KpaTkas
CnpaBKa Ha UTANbAHCKOM
A3blke, 49

WHTepdelic Nonb3oBaTeNs u KpaTkas
crnpaBKa Ha KOpencKom
A3blke, 49

WHTepdelic Nonb3oBaTeNs u KpaTkas
CnpaBKa Ha HEMeLKOM
A3blke, 49

MHTepdelic Nonb3oBaTeNs U KpaTkas
CnpaBKa Ha NOPTYrasibCKOm
A3blke, 49

WHTepdelic Nonb3oBaTeNsa u KpaTkas
CrnpaBKa Ha pyccKom A3blke, 49

UHTepdelc NoNb3oBaTeNA U KpaTKan
CnpaBKa Ha TPaAMLMOHHOM
KUTaMCKOM A3blKke, 49

UHTepdelc Nob3oBaTeNA U KpaTKan
CnpaBKa Ha ynpoLLeHHOM
KUTaMCKOM A3blKke, 49

UHTepdelc NoNb30BaTeNA U KpaTKan
cnpaBKa Ha ¢ppaHLy3CcKom
A3blke, 49

UHTepdelc NoNb30BaTeNA U KpaTKan
cnpaBKa Ha ANOHCKOM fA3blke, 49

MCKaXkeHne, aHanorosbli KaHan, 71
MUCTOYHUK NUTaHuA, 45

K

Kannbposka, 270

KaHan, aHanorosbln, 65

KaHan, sepHbep, 69

KaHan, eanHuLbl NpobHuka, 70

KaHan, nHBepTUpoBaHue, 69

KaHan, UCKaxkeHune, 71

KaHas, KHOMKMK
BK/IIOYEHMUA/BbIKAOYEeHUA, 41

KaHa/, orpaHUYeHune noiochbl
nponyckaHua, 68

KaHan, NoNnoXeHune, 67

KaHan, cBA3b, 67

KaHa/, YyBCTBUTE/IbHOCTb MO
BepTUKann, 67

KaTeropus nsmepeHus,
onpeaenexHuns, 298

KaTeropma nepeHanpaxexma, 299

Knasunartypa, USB, 128, 249, 256,
267, 278

Knasuwu Tools, 36

KnaccudukaTop, 4IUTENBHOCTb
mmnynbca, 140

KHonka "Math", 39

KHonka "Ref", 39

KHonka "AsTomacwwTab", 38

KHoMKa "BbicTpoe gelicteue", 276

KHOMKa "leHep.curHanos", 43

KHonKa "lopusoHT.", 37,51, 56, 172

KHonka "3axsat", 40

KHoOnMKa "N3mepeHunsa", 40, 189

KHonKa "Kypcopbl", 40

KHomka "Metka", 41

KHomMKa "Hasaa/ssepx", 34

KHoMKa "HacTp.no ymonyanuio", 38

KHOMKa "OnopH.), 89

KHoOnMKa "OTobpaxeHue", 40

KHonka "Meyvatb", 40

KHonka "Mowuck", 37

KHonMKa "MocnegosatenbH.", 39

KHOnMKa "Pexxmm/cBasb", 3anyck, 153

KHonKa "CoxpaHeHune/Bbizos", 40

KHonMKa "Cnpaska", 40

KHonKa "fAipkoctb"”, 35

KHonKa [Single] (OgHOKpaTHbIM
3anyck), 162

KHonKa Horiz, 59

KHOMKA 3aWWuTbl Kannbposku, 44, 46

KHOMKa maclitaba, 37

KHOMKa macwTaba no
ropusoHTanu, 37

KHOMKa HaBWUrayum no
ropusoHTanu, 37

KHOMKa NOUCKa no ropusoHTanu, 37

KHOMKM (Knasuwiu), nnuesas
naHenb, 33

KHOMKW Hasurauum, 37

KHonku curHanos, 40

KHonku ynpasnexHua paboton, 38

KHonku daiinos, 40

KHOMKK, "nLesan naHenb, 33

KOMMNEHCaLMA NacCUBHbIX
npobHukos, 32,42

KOMMeHcauma npobHuka, 42

KOHTaKT "femo 1", 42

KOHTaKT "[emo 2", 42

KoHTaKT 3a3emneHun, 42

KOHTPO/IbHAA TOYKa, U306parkeHne
curHana, 265

KOHOUrypauma no ymondyaHuio, 29

KoopauHaTHan ceTka, 122

KopoTkue nmnynbcbl, 202

KpaTKaa cnpaBka, 48

KYpCOpHble nsmepenus, 179, 182

Kypcopbl, manual, 180

Kypcopbl, ABOUYHble, 181

Kypcopbl, eANHULLbI U3MepeHnin, 182

Kypcopbl, cnexeHne curHana, 181

Kypcopbl, WecTHaauatepmyHble, 181

n

JINHUA CUHXPOHU3ALUMM, 3aNyCK NO
12C, 336

Qnuesas NaHenb, HAKNaAKa Ha
onpeaeneHHoOM fA3blke, 43

NnueBas NaHenb, yaaneHHas, Ha
ocHoBe bpaysepa,, 286

Jinuensun, 305

Jlnuensma COMP, 304

nvuensua DVM, 304

nnuensua EMBD, 304

nnueHsua UART/RS232, 304
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norudeckuii nopor, 100

J10}KHble HU3KOYaCTOTHbIE
curHanbl, 85

JIOKaNN3UPOBAHHAA HAKNaZKa pnn
Anuesoi naHenn, 43

M

MaKCMManbHasA YacToTa
OucKkpeTtusauum, 168
MaKCcMManbHana YactoTa
curHana, 163
MaHUNyNALMA CABUIOM Y4acToTbl
(FSK), BbixogHOW curHan
reHepatopa, 238
MackKa nogcetn, 261
macka, curHan TRIG OUT, 269
MaclTabupoBaHue U NPOKPYTKa, 52
maTemaTmyeckaa GyHKUmA
BblYUTaHMA, 77
maTemaTmyeckan GyHKLumA
nenenus, 78
MaTemaTmyeckan GyHKUmA
cnoxkenua, 77
maTemaTmyeckan GyHKUmA
YMHOeHua, 78
maTtemaTuyeckue onepartopsbl, 77
maTemaTmyeckme
npeobpasosaHus, 79
MatemaTtuueckme dyHKunn, 79
maTemaTuyeckme GyHKUUM,
BblYUTaHMe, 77
maTemaTmyeckme GyHKUUM,
eanHuubl, 76
maTemaTmyeckmne GyHKLMK,
macwTab, 76
maTemaTuyeckme GyHKUUM,
cnoxexwue, 77
maTemaTmyeckme GyHKUUM,
cmelleHune, 76
maTemaTU4ecKmuii, bbicTpoe
npeobpasosaHue Pypobe ¢
pe3ynbTaTom apudmeTmyecKkon
onepauuun, 75
MaTeMaTUYeCcKUi, eAMHULbI
nsmepeHusa, 76
MaTeMaTUYECKUIA, NCNONb30BaHNe
OCLMNIOrPAaMM MaTeMaTHUYECKNX
dyHKRUMN, 74
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MeHto umbpoBoro KaHana, 100

mepbl 6esonacHoctH, 29

Mepbl NPeAO0CTOPOXHOCTN NpU
TpaHcnopTupoBke, 275

MecCTa COXpaHeHUA, HaBuraumna, 248

Mecto, 249, 264

meTku, 125

MEeTKM KaHanos, 125

METKM MPOrpaMMHbIX KHOMOK, 48

MEeTKM, aBTOMaTUYeCKoe
npupaweHue, 128

MEeTKM, HacTPOMKKN 6MbanoTekn no
ymonyanuto, 129

MogepHusauma 4o ypoBHA
MSO, 305

MogepHusauma ocupnnorpada, 305

MOAYNAUMA, BbIXOAHOM CUTHAN
reHepatopa, 235

moaynb GPIB, 26, 46

moaynb LAN/VGA, 26, 46

MMNANTYAHO-4aCTOTHAnA
XapakTepucTukaa, 164

H

HaBUrauma no BpemeHHom
pa3sepTke, 63

Haxkatb ana nepexoga, 248, 264

HaKNaAKa, oKaAn3mMposaHHaa, 43

HaKMAgKW oNs IMLEBOWM NaHeNn Ha
MCNAHCKOM A3blke, 44

HaKNagKM oNa NMLEBOM NaHeNu Ha
UTaNIbAHCKOM A3blKke, 44

HaKNagKu 4NA NMUEBOM NaHeNn Ha
KOpencKkom A3blke, 44

HaKMagKW o8 IMLEBOM NaHeNU Ha
HeMeLKOM A3blke, 44

HaKMagKM oNa NMLEBOM NaHeNu Ha
NoNbCKOM A3blKe, 44

HaKNagKu 4NA NMUEBOM NaHeNn Ha
NOPTYranbCKOM A3blke, 44

HaK/MAgKW oNs IMLEBOM NaHeNn Ha
pycckom A3bike, 44

HaKMagKM oNa NMLEBOM NaHeNn Ha
TaWCKOM A3bIKe, 44

HaKNagKu 4Nna NMUEeBOM NaHeNn Ha
TPaANLMOHHOM KMTaCKOM
A3blke, 44

MpeameTHbIi yKasaTtesb

HaKMagKW oNA NMLEBOM NaHenu Ha
YMNPOLWEHHOM KMTANCKOM
A3blke, 44

HaKMagKW oNA NMLEBOM NaHenu Ha
dpaHuy3ckom asbike, 44

HaKMagKW oNs IMLEBOM NaHeNU Ha
ANOHCKOM A3blke, 44

HaK/IOH ANnA NpocmoTpa, 26

HanoxeHune cnexktpos, 163

HanokeHue cnekrtpos, FFT, 85

HanpAaxeHue B cetn, 27

HacTpolika aBTomacwTraba, 267

HaCTpoMKa no ymonyanuio, 29, 252

HacTpoliKa, aBTomaTnyecKas, 97

HACTPOMKa, No ymonyaHuto, 29

HaACTPOMKM reHepaTopa CUrHanoB Mo
yMONYaHuio,

BOCCTaHOB/NeHMe, 239
HacTpoMKuM 3anycka no SPI, 350
HaACTPOMKM UHTepdeiica

BBOAA-BbIBOAA, 259
HACTPOMKM NO YMONYaHUIO,

reHepaTop curHanos, 239
HACTPOMKW, BOCCTaHOBeHUe, 250
HeaKTMBHaA nociefoBaTeNbHan

wuHa, 323, 332,342,352, 361
HenuHenHble nckaxkeHus, 80
HeobpaboTaHHan 3anucb

NONYYEHHbIX AaHHbIX, 246
HeobxoauMas nosioca NPonycKaHmaA

ocuunnorpada, 167
HeobxoaMMman Nonoca NPONycKaHusa,

ocuunnorpad, 167
HeonpegeneHHoe coctoaHune, 181
HenonHaA AMCKpeTM3auma

curHanos, 163
HoBasa MeTKa, 127
Homep mogenun, 274,281
HOpPMasibHbIN pexxum, 169
HOpPMasIbHbIN pexum cbopa

AaHHbIX, 169
HY-3arpaxaeHue, 156

o)

06 aBTOpcKkom npase, 3
06 ocuunnorpade, 274
obnactb UHGopmauum, 48
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MpeameTHbI yKasaTesb

o6bHoBneHWe MO u
MuKponporpammsl, 305

obHOBNEHUA oA
MUKponporpammbl, 305

obHoBneHus gna MO, 305

06LWM CHUMOK, bbicTpoe
neiicreue, 276

0bbem NamaTh 1 YacToTa
OUCKpeTusauum, 168

06bIYHbIV pexum, 168

orpaHuYyeHme NoaoChl
nponyckaHua, 68

OAMHOYHbIN LKA cbopa
AaHHbIX, 155

OfHOKpATHOEe cobbiTuA, 162

OkHa undposoit punstpamm
FFT, 81

OkHo bnakmaHa-Xappuca, 81

OKHO U3MepeHUA C 3KPaHOM
macwraba, 210

OkHO KOmaHg, SCPI, 287

OKHO ¢ niocKkoi BepwnHon, 81

OKHO XeHuHra, 81

onepaTtopbl, MaTemaTuyeckue, 77

onopHble curHanbl, 89

onpeaeneHua usmepeHunn, 191

Onuumn, 303

Onuun obHoBneHus, 303

Onuna AUTO, 304

Onuua EDK, 304

Onuma MASK, 304

Onuna MSO, 304

Onuua SGM, 304

Onuma WAVEGEN, 304

OCHOBHble nopTbl USB, 42

OoCTaHoB cbopa AaHHbIX, 38

OCTaHOBKa M30bparkeHua, 276

OCTaHOBKa M306paxkeHus, bbicTpan
OCTaHOBKa U30bpaxkeHua, 276

OTKNOHeHue, moaynauna FM, 238

OTKNOHEHUA YacTOoTbl, MoayNALMA
FM, 238

OTmeHa nocnecBeyeHun, 122

0TObparKeHNe HECKONBbKMX LIMKNOB
cbopa gaHHbIX, 162

oTCeK ana moayna, 46

oTcneXusatoume Kypcopbl, 181

OYUCTKa, 274

0O4KnCTKa, 6e3onacHan, 252

n

nanutpa, 244
namaTb ocumanorpada, 132
namaTb ocumnnorpada,
coxpaHeHue, 246
NamaATb, CErMeHTUpPOBaHHaA, 175
napameTpbl KOHOUrypaumm
cetn, 282
napameTpbl ne4yaTtn, 256
napameTpsbl, neyatb, 256
naponsb (ceTb), cbpoc, 296
naposnb (ceTb), ycTaHOBKa, 294
naccmBHble NpobHuKM, 300
naccuBHble NPOBHUKK,
KomneHcauma, 32
MNepekpectHble nomexu, 80
neyatb, 276
ne4yaTb 3KpaHa, 253
nevyatb, afibbomHan, 257
neyatb, bbicTpaa nevatb, 276
nospexaeHue npu
TPaHCNOPTMPOBKe, 23
nospexaeHue,
TpaHCNOPTUPOBKa, 23
nogasneHue wyma, 157
noakntoyeHune K MK, 262
noakntoyeHue K cetn LAN, 261
noAKAtoYeHNe NPoOHMKOB,
unoposbix, 94
nogKAlo4YeHne ceTeBoro
npuHTepa, 255
noakntoyeHue, K MK, 262
NONOXeHWe No BepTUKanu, 67

nosoxeHue undposoro KaHana, 101

NoONOXeHune, aHanorosbli, 67
nonoca nponyckaHua, 274
nosioca NPonycKaHusa
ocuunnorpada, 164
nosioca NPOomnyCcKaHus,
ocumnnorpad, 164
nonyyeHue, 161
NONAPHOCTb MMNynbca, 140

MNMonb3oBaTenbckas Kanmbposka, 270

nopor CMOS, 101

nopor ECL, 101

nopor TTL, 101

nopor, U3MepeHUs aHaIoroBbIX
KaHanos, 207

nopor, ycTaHaB/IMBaeMbIi
nonb3osatenem, 101

nopor, unédposble KaHanbl, 100

noporu usmepexuin, 207

nopt LAN, 46

nopt USB, 46, 253

nopt yctpowcrtea USB, 46

nopt ycTporictea USB, yaaneHHoe
ynpasneHue, 259

nocnenosaTesibHOE AeKoAUPOBaHME
CAN, 321

nocnefoBartesibHOE AeKoaMpPOBaHWe
12C, 340

nocneposaTesibHOE AeKOAUPOBaHME
LIN, 330

nocnenosaTesibHOE AeKOAUPOBaAHME
SPI, 351

nocnefoBartesnibHOE AeKoAMpPOBaHWe
UART/RS232, 359

nocneposaTenbHble gaHHble, 335

nocnefoBaTtesibHble AaHHble, 3anycK
no 12C, 336

MocnecseveHune aKpaHa, 121

NocnecseyveHune, otmeHa, 122

nocnecsevyeHune, NOCTosiHHoe, 162

noctobpabotka, 189

NoCTOAHHOE nocnecseveHne, 162,
170

NOCTNYCKOBble AaHHble, 53

nosicHeHue, gobasnenue, 277

Mpepen NN?, 226

npeanycKkosble gaHHble, 53

npeobpasoBaHus,
maTematuyeckue, 79

npumepbl GaiNoB ABOUYHbIX
LaHHbIX, 310

npuHTep, USB, 42, 253

npuHTepbl USB,
nogaep>kmsaemble, 253

NPUHYAUTENbHBIN 3anycK, 133

npucnocobnenmua, 23, 300, 302

npo6Huku, 300, 302

NPO6HUKMK,
anobdepeHumansHble, 301

npo6HMKK, naccusHble, 300

NPOBHWUKK, NAacCUBHbIE,
KomneHcauua, 32

NPO6HMKK, NOSKNOUYEHUE K
ocuunnorpady, 28
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NpPo6HUKK, ToKoBbIE, 302
nNpo6HuKK, umdposble, 94
npoBepKa ¢ NOMOLLbIO "3010TOro0
curHana", 211
nporpammHas KHomnka
"Appeca"”, 262
nporpammHas KHomnka
"smeHunTb", 262
nporpaMmmHas KHonka "Umsa
xocTa", 262
nporpammHas KHomnka
"HacTpoika", 261, 262
nporpamMmHasn KHonka "Hactpoiiku
LAN", 261, 262
nporpaMmHasn KHonka "YctaHoBUTb
Bce ymcna", 138
nporpammuas KHornka "Yucno”, 138
NpPOrpamMmmHas KHOMKa
"lWecTHaguaTepuyHbii", 138
nporpammHoe obecneyeHune
ocuwmnnorpada InfiniiView
N8900A, 242
nporpammHble KHOMKKW, 7, 34
Mpo3payHble GpoHbl, 266
NPOKPYTKa U MacwTabuposaHue, 52
NPOKpYyTKa daiinos, 263
npopexunsaHue npob, 168
npopexunsaHue, ana 3anucu
namepeHua, 314
npopexunsaHue, 4na skpaHa, 314
MpocaymBaHmMe cneKkTpanbHbIX
coctasnarowmx FFT, 87
[pocaumBaHme cnexkTpanbHbIX
coctasnatwowmx, FFT, 87
NPOCMOTP, HaKNOH Npubopa, 26
npamoe noaxatoyeHue, 262
MpAmoyronbHoe oKkHO, 81
NPAMOYro/fibHble BOMHbI, 165

P

pasmep, 99

PaspeweHune FFT, 84

pasbvem EXT TRIG IN, 46
pasbem TRIG OUT, 46, 269
pasbem Kabena nutaHus, 45
pasbembl 3aaHel naHenu, 44
pas3beMmbl, 334HAA NaHenb, 44
pacKpbITb cBeAeHuA, 67

pacyeTHasa HarpysKa Ha Bbixoae
reHepatopa curHanos, 233

pacyeTHaa HarpysKa Ha BbIXofe,
reHepatop curHanos, 233

pacwupeHue no, 265

pacliMpeHne no HUKHeMy
ypoBHt0, 265

pacwmpeHme no ueHTpy, 266

Perynuposka apkoctn, 119

Perynupyemoe nocnecseveHne, 121

perynaTop NoAoXKeHus no
ropusoHTanu, 37

pexum "XY", 55, 56

pexum anbbomHon
opueHTauuu, 257

Pexmm 6bICcTporo 3anycka, 276

peXxunm BbICOKOro paspelieHns, 168,
174

pexum 3anycka "Asto", 154

pexum 3anycka "HopmanbHbiit", 154

pexum 3anycka, "Asto" nnm
"HopmanbHbit", 154

pexXunm 3anycka, Pexkum bbicTporo
3anycka, 276

peXmnm KaueHua, 55

pexXum obHapyKeHus nukos, 168,
169, 170

pexXnm oTobparkeHua WmHbl, 102

pexum cbopa gaHHbIX, 168

pexum cbopa JaHHbIX METOAOM
ycpeaHeHus, 168,172

pexnm cbopa AaHHbIX, BbICOKOE
paspeweHue, 174

pexum cbopa AaHHbIX,
HOopMasnbHbIKA, 169

pexum cbopa faHHbIX,
obHapyKeHue nukos, 169

pexum cbopa AaHHbIX,
ycpeaHeHue, 172

pexunm cbopa, CoXpaHWUTbL BO BpeMA
aBToMacliTabupoBaHua, 268

pexum umdpoBoK WuHbl, 102

pexumbl cbopa faHHbIx, 161

PekomeHaaLmm no nsmepeHnam
FFT, 83

PykoBoacteo ana
nporpammmcra, 289

pyuyka "Kypcopsl", 40

Pyuka BBOAa, 35

MpeameTHbIi yKasaTtesb

py4Ka BBOAQ, HaXKaTue And
Bblbopa, 35

pydyka Bbibopa, 101

py4yKa 3agepXxKu, 53

pyyKa nonoxenua, 101

pyyKa NofoxeHna koapduumeHTa
pa3BepTkn, 53

py4kM macwTtaba kKoadpduumneHTa
OTKNOHeHMuA, 41

PYYKU NOSIOXKEHMA Mo BepTUKann, 41

pYyYKn, nnuesaa naHenb, 33

C

C MOMOLLbIO NPOTPAMMHOMN KHOMKM
"OnuHa", 245

camonpoBepKa nLeBom
navenu,, 274

camonposepka obopynoBaHua, 273

camonpoBepKa, AnLeBsas
naveno, 274

camonpoBepka, obopyaosaHue, 273

cbop AaHHbIX, 172

cbpoc ceteBoro napons, 296

cbpoc akpaHa, 171

cbpoc a3KpaHa, bbicTpbIii cbpoc
3KpaHa, 277

cBeAEeHMA 0 Bepcun
MUKponporpammbl, 282

cBA3yroLWwan cTpoka VISA, 281

CBA3b KaHasa Mo nepemeHHOMyY
TOKy, 68

CBA3b KaHasa Mo NOCTOAHHOMY
TOKy, 68

cBA3b Tpurrepos, 156

cBA3b, KaHan, 67

cBA3b, Tpurrep, 156

CermeHTMpoBaHHaa namatb, 175

CermeHTMpOBaHHaA NaMATb, Bpems
NOAroToBKn, 177

CEermeHTMpOBaHHaA NaMATb,
COXpaHeHue cermeHToB,, 245

cepwa, 3axBaT cepuii
mmnynbcos, 175

CEPUHBIV Homep, 274,281

ceTb, NoAKNOYeHMe, 261

curma, MMHUMym, 215

curHan EXT TRIG IN Kak BxogHow
curHan noocn Z, 58
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CUTHaN, OTCAEXKMBAHUE C MOMOLLbIO
Kypcopos, 181

CUrHan, neyatb, 253

CWUrHas, coxpaHeHue/akcnopt, 241

CurHan, apkoctb, 119

CUTHaNbl NOCTOAHHOIO TOKa,
nposepka, 155

CUTHaNbl C BbICOKMM YPOBHEM
wyma, 153

CUHXPOMMIY/IbC FreHepaTopa
curHanos, curHan TRIG OUT, 269

CHMHXPOHU3MpPYIOLLME MMMYNbChI
reHepartopa, 232

cuctema Dynamic DNS, 261

ckopoctu ¢poHToB, 167

CKOPOCTb COXpPaHeHMA AaHHbIX, 246

CKOPOCTb COXpPaHeHUA, AaHHble, 246

cayyaviHble Wwymbl, 153

CMeHHble aetanu, 111

CHMMOK 3KpaHa Yepes
Beb-mHTepdeic, 291

cocTosiHMe Kannbposku, 293

COCTOAHME, N0/Ib30BaTe/IbCKan
KanmbposKa, 274

coxpaHeHue, 276

COXpaHeHue aaHHbIX, 241

coxpaHeHue dalina, 263

coxpaHeHue daiinos
HacTpolkn, 243

coxpaHeHue $alinoB C NOMOLLbIO
Beb-uHTepdelica, 289

coxpaHeHue, bbicTpoe
coxpaHeHue, 276

coxpaHeHune/BoCCTaHOB/IEHNE C
nomolubio Beb-uHTepdeiica, 289

CoxpaHutb B, 249

COXPaHUTb cermeHT:, 245

cneundmukauma, 297

CNUCoK 6MbanoTekun no
ymon4yanuto, 129

CNUCOK MeToK, 129

CMUCOK METOK, 3arpysKka us
TekcTosoro ¢anna, 128

CnpaBKa, BCTpOeHHaA, 48

CpenHee 3HayeHue - U3mepeHue
"N-ymknbl", 199

CpeaHee 3HauyeHue - usmepeHue
"MonHbI akpan", 199

CpepacTtsa perynimpoBKku
KO3hPULMEHTa OTKNOHEHNA, 41
CpeacTBa ynpasnieHua 3anyckom, 36
CcpeacTBa ynpaB/ieHUs U pa3beMbl Ha
Avuesoi naHenn, 33
CpeacTBa ynpassieHusa
nsmepeHunem, 40
cpeacTBa ynpasneHua
nocnefoBaTesibHbIM
nexkogmposaHuem, 39
CpeacTBa ynpasaeHus
passepTKol, 37
cpeacTsa ynpaBneHus
pa3BepTKoM, 55
CcpeacTBa ynpasieHus unpposbim
KaHanom, 39
cpencTBa ynpaBaeHuaA, AnLeBas
naHenb, 33
CTATUCTMKA, TECT NO Mmacke, 217
CcTeneHb 3arpAsHeHna, 299
CTeneHb 3arpA3HeHus,
onpeaenexna, 300
CTOMKOCTb K CKauyKam
HanpsxeHuna, 299
CTpOKa meHio, 48
CTPOKa cocToAaHuA, 47
CyMMUpYloLLLee YCTPOMCTBO
CAN, 323
CyMmUpyloLiee YCTPOUCTBO
UART, 362
CyMmmupytoLLee yCTPOICTBO,
CAN, 323
CyMMUpyloLLLee YCTPOMCTBO,
UART/rs232, 362
cyeTymnk naketos CAN, 323
cueTumk naketos UART/RS232, 362
cyeTumk, naket CAN, 323
cuetumk, naket UART/RS232, 362
cunTbiBaHMe faHHbIX EEPROM,
3anyck no 12C, 338

T

Tabnuua Lister, 114
Tabnunua cobbitnin, 114
TeopuAa AucKkpeTnsaumm, 163
Teopua AUCKpeTU3aLmnm
Haliksucra, 163
Teopua, AucKpeTnsauma, 163

TeCT NO MackKe, BbIXOAHOW CUTHaN
3anycka, 216, 269

TecT, Macka, 211

TecTMpoBaHue no macke, 211

TeXHUYeCKMe XapaKTepucTnkn, 297

Tmn 3anycka, CAN, 319

T™N 3anycka, 12C, 336

TUN 3anycka, LIN, 328

VN 3anycka, RS232, 357

VN 3anycka, SPI, 349

TN 3anycka, UART, 357

Twun 3anycka, BugeocurHan, 141

TWN 3anycka, AIUTeNbHOCTb
mmnynbca, 139

TMN 3anycKa, UMNyAbCHaA
nomexa, 139

TWUN 3aMycKa, OTKAOHeHne, 133

TMN 3anycka, GpoHT, 133

TUN 3anycKa, wabnoH, 136

TMN 3aMycKa, WecTHagLuaTepmuyHoe
3HayeHue WnHbl, 138

Tun macwTtabHoM ceTkn, 122

TWN CUTHaNa, reHepaTop
curHanos, 229

TMNbI 3anycka, 131

TOKOBble NPO6HMKKM, 302

TOYHaA HacTpPoMKa MacwTaba
pa3sepTkn, 61

TOYHaA HacTPOKa, macwTab
pa3sepTkn, 61

TpeboBaHMA B OTHOLLEHUM
nogaeprKMBaemblx 4acTorT,
WCTOYHUK NUTaHusa, 27

TpeboBaHMA K cUCTEMAM
BeHTUAAUMUKN, 27

TpeboBaHuWA K aneKTponuTaHuto, 27

Tpurrep, BHeWHui, 159

Yy

yBegomneHue, 3

yaaneHue danna, 263

YnaneHHas nnuesas NnaHesb Ha
ocHoBe bpaysepa, 286

yAaneHHoe ynpasaeHune, 259

yAanutb cumson, 249

YMHOXeHue, maTemaTuyecKkan
dyHKUMsA, 78

ynpasneHue anvHon, 246
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ynpas/ieHMe HacTPOMKoM
BpemeHu/genenus no
ropusoHTanu, 37
ynpasieHne CKOPOCTbIO
passepTkn, 37
ynpasneHue, yganeHHoe, 259
YypOBeHb 3a3emneHus, 66
ypOBeHb 3anycka, 132
ypoBeHb, 3anyck, 132
ycnosue agpeca bes
NoATBEpPKAEHMUA, 3aNyCK No
12C, 337
ycnosue Havana, 12C, 337
ycnosue ocTaHoBa, 12C, 337
yC/IOBME OTCYTCTBUA
NoATBEPXKAEHMUA, 3aNyCK No
12C, 337
yc/ioBMe nepesanycka, 3anycKk no
12C, 337
ycTaHoBKa moayna GPIB, 26
ycraHoBKa moayna LAN/VGA, 26
YCTaHOB/MIEHHblE NnLeH3nn, 274
YyCTaHOB/NEHHblE moaynu, 293
YCTaHOBNEHHbI mogynb, 274
yTuauTbl, 259

(0]

daKTUyecKan yacTtota
OUCKpeTusauum, 168

dain B popmate ASCII, 242

daiin B popmarte BIN, 243

daiin B popmate BMP, 242

dain B popmate CSV, 242

daiin B popmate PNG, 242

daiin, coxpaHeHWe, BOCCTAaHOBNEHME,
3arpyska, 263

daiinbl CSV, MMHMManbHOE M
MaKCMMasibHOe 3HayeHua, 314

dalnbl Macku, BoccTaHosneHune, 251

dalinbl HaCTPOIKK, coxpaHeHue, 243

dainbl obHoBNEHUA, 293

daiinbl obHoBNEHUSA
MUKponporpamm, 293

dnsw-guck, 42

dnsw-namatb, 42

dopmart daina, ASCII, 242

dopmar daiina, BIN, 243

dopmart daina, BMP, 242

dopmart danna, CSV, 242
dopmar daina, PNG, 242
GYHKUMM naeHTUOUKaUUN,
Beb-uHTepdeiic, 292
dYHKUMKM obenykusanna, 270
dYHKLMKM, MaTemaTnyeckme, 73

X

XapaKkTepucTuku, 297

U

unobposoli BonstmeTp (DVM), 225
undposol gucnnen,
MHTepnpeTauma, 98
unoposble KaHanbl, 100
undpoBsble KaHanbl,
aBTomacluTtab, 97
Lindposble KaHanbl, BBOA, B
nevicteme, 305
undpoBble KaHaNbl, UI3MEPEHUNE
npo6bHunkom, 105
uMdpoBble KaHabl, TOTUYECKUI
nopor, 100
uMbpoBble KaHanbl, pasmep, 99
undposble NpobHuKkK, 94, 105
undpoBsble NPOOHUKK,
mmneaaHc, 105

y

4YacToTa AUCKpeTusaumm, 4

YyacToTa AMCKpeTM3aLmm n obbem
namaTtu, 168

4acToTa ANCKPEeTU3aLUK
ocumnnorpada, 166

4YacToTa AUCKpEeTU3aL MmN,
ocunnnorpad, 164, 166

YyacToTa AUCKpeTMU3aLuu,
oTobparkaemasn TekyLian
yactoTa, 52

YacTtoTa HalikBucra, 86

4acToTa CKadka, mogynauma FSK, 239

yacToTa, Hankeucrt, 163

YyactoTHaa moaynaumsa (FM),
BbIXOLHOM CUTHaN
reHepatopa, 237

yacbl, 268

MpeameTHbIi yKasaTtesb

YyBCTBUTE/IBHOCTb MO
BepTukanu, 41, 67

]

WabnoH, nMueBan naHenb, 43
LUIYM, BbICOKOYACTOTHbIN, 158
Wwym, AobaBneHue B BbIBOA,
reHepatopa curHana, 234
LUIYM, HU3KOYACTOTHbIN, 156

3

3KpaH macwTaba, OKHO U3mepeHua
¢, 210

JKpaH, nocnecseyeHue, 121

3KpaHHaA 3acTaBKa, 266

3KCMOpT curHana, 241

3HEeproHe3aBUCUMOM NaMATH,
6e3onacHaA oYnCTKa, 252

3HepronoTtpebnexne, 27

A

A3bIK rpaduyeckoro uHTepderica
nonb3osartena, 49

A3bIK UHTEepdelica nonb3oBaTtensa, 49

A3bIK KpaTKol cnpasku, 49

A3blK, UHTEepdEliC Nnonb3oBaTens n
KpaTKas cnpaBKka, 49

APKOCTb KOOpAUHATHOM ceTku, 123

APKOCTb MacliTabHoM ceTkM, 123

APKOCTb cUrHanos, 35
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:' HAYUYHOE
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