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FapaHTna

KomnaHnua Tektronix rapaHTUpyeT, 4To B TeUeHne Tpéx (3) NeT co AHS NEPBUYHOIO NpuobpeTeHuns y
NonHOMOYHOro anctpubbtoTopa Tektronix B npubope He OyayT o6HapyxeHbl AedeKTbl MaTepuarnos u
n3rotoBneHus. Ecnv B TedeHne rapaHTMHOIO cpoka B npubope 6yayT obHapyXeHbl AedeKTb,
komnaHusi Tektronix no cBoeMy yCMOTPEHMIO NTMDO OTPEMOHTUPYET HEUCMPaBHbIA Npubop 6e3
OOMONTHUTENBHON NNaTthl 3a MaTepuarbl U NOTPaYeHHOE Ha PEMOHT paboyee Bpemsi, MMbo 3ameHuT
3TOT NpuBOop Ha ncnpaeHbIA. [laHHOE rapaHTUiHOE 0683aTeNbCTBO HE PacnpOCTpaHaeTCs Ha
BGaTapenHble UCTOYHNKM NUTaHUs. KOMMNOHEHTbI, MOAYIM U CMEHHbIE YacCTu, UCMONb3yeMble
komnaHuen Tektronix gns paboT, BbINOMHAEMbIX MO rapaHTUK, MOryT ObITb Kak HOBbIMU, TakK U
BOCCTa@HOBMNEHHbLIMW C TaKUMMU XK€ SKCMyaTauMOHHbIMU XapakTePUCTMKaMK, Kak y HOBbIX. Bce
3aMeHEHHbIE YacTh, MoOgyNnn 1 NpUBopLI CTAHOBATCA COBCTBEHHOCTLIO KOMMNaHun Tektronix.

Ans nony4eHus ycnyr no rapaHTUiHOMY 06CnyXMBaHMIO NOTPeOUTENIO cneayeT yBeaoOMUTb
komnaHuto Tektronix o6 obHapyxeHUn gedekta O UCTEYEHUS TapaHTUIAHOIO CPOKa U BbIMOMHUTb
HeoOxoaMMble NS NPOBeAEHUS rapaHTUAHOTO OBCNYXXMBaHWA OENCTBUA. YNakoBKa 1 JOCTaBKa
HeucnpaBHOro obopyaoBaHMs B ykazaHHbIN Tektronix LEeHTp rapaHTUAHOro 06CnyXnBaHus,
npegonnara NoYTOBbIX PACXOAOB U NpeAcTaBNeHne Konum AOKyMeHTa O npuobpeTeHnmn
nponseogaTcsa Bnagensuem obopynosaHus. Komnanusa Tektronix onnaynBaeTt obpaTHYHO JOCTaBKY
ncnpasHoro obopyaoBaHMs 3akasunKy TONbKO B NpeAerniax CTpaHbl, B KOTOPOW PacronoXeH LeHTP
rapaHTuiHoro obcnyxmnsaHus. [loctaBka ucnpasHoro o6opyaoBaHus no nodomy apyromy agpecy
JormkHa ObITe onnaveHa Bnagernsuem obopyaoBaHna, BKNOYasi BCe pacxodbl N0 TPaHCMOPTUMPOBKE,
MOLUMMHbI, Hanoru u nobble gpyrue pacxoasbi.

HacToswas rapaHTusa He pacnpoCcTpaHsaeTCs Ha criydau, korga AedekT, oTkas B paboTte nnm
nospexgeHune npubopa Bbi3BaHbl HENPaBWUIbHOW SKCNyaTaumuen, HeHagnexawum XxpaHeHuem nnu
ob6cnyxumBaHvem npubopa. Komnanus Tektronix He oba3aHa no gaHHOMY rapaHTUAHOMY
065a3aTenbCTBY: @) UCNPaBNATb NOBPEXAEHWS, Bbi3BaHHbIE AEVCTBUSMU M0ObIX nuL (Kpome
npeactasutenen Tektronix) no yctaHoBKe, pEMOHTY Unu obcnyxuBaHuto npubopa; 6) McnpaBnaTb
NoBpeXAeHus], BbI3BaHHblE HENPaBUIbHbIM UCMONb30BaHWEM NpUbopa UNm NOAKIMNI0YEHNEM €ro K
HeCcoBMeCTUMOMY 060PYA0BaHWMIO; B) MCNPaBNATbL MOBPEXAEHNS UMW HENONAAKW, Bbl3BaHHbIE
NCMNonb3oBaHMEM KOMMOHEHTOB U MaTepuaroB, He pekoMeHAoBaHHbIX Tektronix, a Takxe r)
ob6cnyxusatb Npnbop, NoABeprwnMncs MmoandukaumMm Nnm MHTErpUPOBaHHbIA B MHOe o6opyaoBaHue
Takum obpasom, UTO 3TU AENCTBUSA YBENMMYMIN BPEMS UIN CIIOXHOCTb 0B6CnyxuBaHus npnbopa.

3TA TAPAHTUA NPEOOCTABNAETCHA TEKTRONIX HA AHHbLIV MPUBOP HA YCNOBKAX
3AMEHbI TIOBbLIX OPYIUX TAPAHTWN, OAHHBLIX ABHO UMY NMOOPA3YMEBABLLMXCSA.
KOMMAHWA TEKTRONIX U EE MOCTABLUMKN HE HECYT HUKAKNX UHbIX
MOOPA3YMEBAEMbIX TAPAHTUNHBLIX OBA3ATENLCTB B OTHOLEHW/ TOBAPHOIO
COCTOAHUSA NN MPUFOAHOCTW MPUBOPA AN CMNELUUANBHBIX LIENEN.

B COOTBETCTBWM C HACTOALLMMU FTFAPAHTUNHBLIMU OBA3ATENIbCTBAMU
OTBETCTBEHHOCTb KOMMAHUW TEKTRONIX MEPE[ 3AKA3UY/MKAMW OMPAHUYMBAETCH
EOMHCTBEHHO U UCKMIOYUTENBHO PEMOHTOM UM SAMEHOW OE®EKTHbBIX MPOOYKTOB.
KOMMAHUA TEKTRONIX U EE MOCTABLUMKN HE HECYT OTBETCTBEHHOCTU 3A
KOCBEHHbIN, CIELN®UYECKNA NN KAKON-NMBEO ONMOCPEACTBOBAHHbLIN YWEPE JAXE
B TOM CNYYAE, ECIY NPEOCTABUTENM TEKTRONIX U MOCTABLUUK BbINN 3APAHEE
YBEOOMITEHBI O BOSMOXXHOCTU TAKOIO YLLEPBEA.
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BaxxHasa nHopmaumsa no TexHnKe 6e30nacHoOCTH

BaxHasa nHpopmauma no TexHukKe 6e3onacHoOCTuU

HacTosee pyKoBOACTBO COAEPKUT NpaBumria 1 NpegocTepexXeHns, KoTopble cneagyeT cobnioaatb
ansa 6esonacHon akcnnyaTauun npubopa n nogaep>kaHusa ero B 6€3onacHOM COCTOSIHUN.

WHdopmaumsa no 6esonacHomy obcnyxusaHuto npnbopa NpMBoANUTCS B KOHLE 3Toro pasgena. Cm.
[MpaBuna TexHWkn 6e30NacHOCTM NPy 0BCIYXMBAHUU (Ha CTP. XViii).

OG6wue npaBuna TeXxHUKN 6e30nNacHOCTU

Wcnonb3yiite Nnpubop TONMbKO ykasaHHbIM crnocobom. BHUMaTENbHO 03HAaKOMbTECH C NPUBEAEHHBIMU
npaBunamm TEXHNKKM 6e3onacHoCTU Bo M3GexaHve nonyvyeHust TpaBM, NoBpeXxaeHus npubopa u
NOAKMIOYEHHBIX K HEMY YCTpOicTB. BHUMaTenbHO npounTaiite Bce MHCTpYKUuK. CoxpaHsiiTe 3To
PYKOBOACTBO Arsi UCMONb30BaHWsA B byayLiem.

CobGntoganiTe Bce MeCTHble 1 00LLerocyaapCTBEHHbIE HOPMbI 1 NpaBuia 6e3onacHoCTHU.

[lns npaBunbHOM 1 6e3onacHon akcnnyaTaumMm npubopa BaxkHO cobnogaTh He TONbKO NpUBEAEHHbIE
B HACTOSILLEM PYKOBOACTBE yKa3aHus, HO 1 obLwenpuHaTbie npouedypbl 6e3onacHoCTy.

MprGop NpegHasHaveH A5t UCNONb30BaHUS TOSIbKO 0GYYEHHbIM NEPCOHANOM.

CHMMaTb KPbILLKY ANst PEMOHTA, TEXHUYECKOro ODCNY>KNMBAHWUSI UMW PEryNMPOBKN paspeLLaeTcs TONbKO
KBanNUuLMpoBaHHbIM crnieuuanncTam, oCBe4OMMNEHHbIM 06 MCTOYHMKAX ONacHOCTM B npubope.

Mepen kaxabiM MCNOMB30BaHMEM NPOBEPSIATE NPUBOP C MOMOLLLIO N3BECTHOIO UCTOYHMKA, YTOObI
ybeanTbcs B €ro UCNpaBHOCTMY.

3T0T Nprnbop He NpefAHasHaveH AN obHapy>KEHUS ONacHbIX HAMPSPKEHWUIA.
Wcnonb3yiiTe cpeacTsa MHAMBUAOYaNbHOW 3alWuUThl Npy paboTe BGM3N NPOBOAOB Mog OnacHbIM
HanpshkeHMeM BO 13bexaHne NnopaykeHusl aNeKTPUYECKUM TOKOM UM OyroBbIM paspsanoM.

Bo BpeMsi paboTbl ¢ Npubopom MoxXeT noTpeboBaTbcs AOCTYN K APYrMM KOMMNoHeHTam 6onee
KpynHo cuctembl. CrieyeT 03HAaKOMUTLCS C pasgernamMm No TexHuke 6e3onacHOCT PyKOBOACTB MO
paboTe ¢ ApYrMMU KOMNOHEHTaMM CUCTEMbI, C MEPaMUN NPEAOCTOPOXHOCTU U NpeaynpexaeHnamm
npu e€ akcnnyaTauum.

Mpwn ncnonb3oBaHMM 3TOro 060py,D.OBaHVIF| B COCTaBE CUCTEMbI OTBETCTBEHHOCTb 3a 6€30MacHOCTb
HECET U3roTOBUTENb KOMMITEKTHOW CUCTEMBI.
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I'oncapHa;l 6e30nacHoOCTb U npeporTBpalleHne Tpasm

Ucnonb3yinTe COOTBETCTBYIOLUN WHYP NUTaHUA. [1na nogknoyeHns npmubopa kK cetm
ANEeKTPOCHabxeHns cnegyeT UCnorb3oBaTh TOMBKO LUHYP NUTaHUSA AaHHOro npubopa,
cepTUdULMPOBAHHLIN B CTpaHe UCMNOSb30BaHMA.

He ucnonb3ynte nocraensemMblin B KOMMAMEKTE LWWHYP NUTaHUS ¢ ApyruMu npubopamm.

Mcnonb3yiTe cooTBeTCTBYHOLEE 3HAaYeHUe HanpskeHus. [pexae Yem BKIOYMTb NUTaHKE,
ybeamTech, YTO nepekrtovaTesbs Bbibopa HanpsikeHWs YCTaHOBIEH B NpaBuIlbHOE NONOXeHWe,
COOTBETCTBYHIOLLEE HAMPSHKEHMIO B UCMONb3YEMOM UCTOYHMKE MUTaHUS, NGO M3MEHUTE HamnpsikeHue,
PYKOBOZCTBYSICb YKa3aHHbIMW B JOKYMEHTe TpeboBaHUSIMU K NMUTAHUIO.

3asemnaiTte npuéop. Mpubop 3azemnaeTcsa Yepes NPoBo 3a3eMIIeHNs LWHypa NuTaHus. Bo
n3bexxaHne nopakeHns areKTpPUYECKUM TOKOM MPOBO/, 3a3eMIeHUsl JOIKEH ObiTh MOAKMIOYEH K
3a3eMneHuo. MNpoBepbTe HanuuKe 3aLlUTHOIO 3a3eMIeHUs, NPeXxae YeM BbINoMHATL
noacoeavHeHWe K BbIXodam U BXxofam npubopa.

He oTcoeanHsiite NPOBOOHUK 3a3eMJIEHUA LWUHYpPa NUTaHUA.

OTknioveHne nutaHma. OTcoeguHEHMe LWHypa NUTaHUS OTKNoYaeT Npubop OT UCTOYHUKA
3AneKkTpo3Heprm. CM. ykasaHusi No pasmeLLeHnto. YcTaHaBnmBanTe Nnpnbop Takum obpasom, YToObI
MUMEeTb NMOCTOSHHBIN AOCTYN K LWHYPY AN ObICTPOro oTcoeanHEHWs Npyu HEO6X0ANMOCTH.

CobGniopanTe npaBuna nogcoeanHeHUs U oTcoeauHeHnA. He nogcoegnHsnTe n He OTCOeaUHSNTE
nNpubopbl NoA HaNPSXKEHNEM.

McnonbayiiTe TONbKO pasbémbl U aganTepbl, NOCTaBNgeMble ¢ NPMBGOPOM UM PEKOMEHO0BAHHbIE
komnaHwunen Tektronix.

Co6nroganTe gonycTuMblie HOMUHaNbI ANA Bcex pa3beéMoB. Bo nsbexaHne BocnnameHeHus
UK NOPaXXeHUs1 ANEKTPUYECKMM TOKOM HE JOMyCKanTe NPeBbILLEHNsT JONYCTUMbIX HOMUHANOB U
yKasaHuin B MapknpoBke Ha npubope. Nepen nogcoegnHeHnem npubopa npocmMoTpuTe
OOMOSTHUTENbHbIE CBEAEHUSI MO HOMUHASBHBIM OrPaHMYEHUSAM, COAEPXKaLLMECS B PYKOBOACTBE MO
akcnnyaTtauum npubopa. MNMonb3ysick Npubopom, He NpeBbILaNTe HOMUHANBHbBIX 3HAYEeHUA A
kateropuun namepenuin (KAT.), a Takke HOMUHANBHOIO HAMPS>KEHNSA 1 TOKa, KOTOPbIE YKa3aHbl Ans
OTOENBbHOIO KOMMOHEHTa, UMEIOLLIEr0 CaMOe HU3KOE HOMMHArbHOE 3HaYeHue.

He nopgaBanTte Ha pa3bEmbl, B TOM YMCIe Ha OOLLMIA BbIBOA, HanpshkeHne, npeBkbilatoLee
HOMMWHaIbHOE AOMYCTUMOE A1 3TUX Pa3bEMOB.

MnaBatowmin noTeHuman obLen KnemMmmbl He AOIMKEH MPEBbILLATb HOMMHANbHOE HanpsKeHne ans
3TOW KNeMMbl.

He ucnonb3yiTte npubop cO CHATbLIMM 3N1eMeHTaMM Koprnyca. OKcnnyaTtauus npmbopa co
CHSITBIMU KOXXYXOM, UMK 3aLUUTHBIMU NaHenNsiMu, U ¢ OTKPbITbIM KOPMYCOM He JonycKaeTcs.
Bo3amMoXxeH puUck nopaxeHusi onacHbIM HanpsXeHneMm.

He npukacanTecb K OronéHHbIM y4acTKaM 3fieKTpuyeckux uenen. He npukacantechb K
HEeN30NMPOBaAHHBLIM COEAMHEHUSAM N 3NIEMEHTaM MOA HanpsXKeHNeM.

He ncnonb3yite npuéop Npu HaNM4YMM COMHEHUI B ero ucnpaBHocTn. Ecnv ectb coMHeHUs B
MCnpaBHOCTU Npubopa, creayeT BbIMOSIHUTL €ro AUAarHOCTUKY C NPVBMEYEHNEM
KBannULMPOBaHHOIO CreuuanucTa no TEXHUYECKOMY OBCIYKMBaHUIO.
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OTknounTe NOBpeXaEHHbIN Npubop. Mcnone3oBaHne NOBPEeXOEHHOIO UM HENPaBUITbHO
paboTatoLero npubopa He gonyckaetcs. [pyn Hannyun comHeHun B 6e3onacHocTy npubopa
BbIKIMIOYUTE €ro U 0TCOoeaMHUTE WHYP NuTaHus. HaHecuTte Ha npnbop YETKYI0 MapknpoBKy Ans
npeaoTBpaLleHns ero ganbHenLwen aKennyaraumm.

OcmoTpuTte npmubop nepeq ncnonb3osaHneM. Yoeantecb B OTCYTCTBUM NOBPEXOEHUN N HANNYMK
BCEX KOMMMNEKTYIOLLMX AeTanen.

|/|CI'IOﬂb3yIZTe TOJ1bKO YKa3aHHbIE B Cl'IeLI,I/Id)I/lKaLI,I/II/I 3anacHble 4acTu.

no.ﬂb3y17ITer cpeacTrBamMum Ansa 3alliUTbl 3peHuUs. I'Ipw HannM4ynn MHTEHCUBHbLIX CBETOBbLIX NMOTOKOB
nnn na3epHoro nany4eHuna I/ICFIOJ'Ib3yIZTe cpepncrtea angd 3awunThbl rnaas.

He I10.I1b3y17ITer an60p0M B yCnoBusx NOBbILWEHHON BMAXXHOCTMU. I'IpM nepemMeLleHnmn
r|pV|60pa M3 XONOo4HOro B TENSOE NOMELLEHNE BO3MOXHA KOHAeHcaunsa Bnaru.

He I'IOJ1b3yl7ITer I1pVI60pOM BO B3pbiBOOMACHbLIX Cpeaax.

OGecneubTe Hagnexawy BeHTUNAUMI0. [ononHUTeNbHbIe CBeAeHMUS No oGecneyeHnto
Hagnexaller BeHTUNSLMI Npu ycTaHoBKe Npubopa cogepkaTcs B MHCTPYKLMSX MO YCTaHOBKE B
PYKOBOACTBE.

He 3akpbiBanTe 4OCTYN K BEHTUIALMOHHBIM OTBEPCTUAM U LensM. He BcTaBnanTte kakue-nmbo
npegmeTbl B OTBEPCTUS.

O6GecneubTe 6e3onacHbIe yCroBuA B paboyen 30He. YcTaHasnusante npnbop Takum obpasom,
4yT06bI ObINO YAOOHO HabnaaTe 3a gUCNIeemM N MHOMKaTopamu.

W3berarite HeNpaBUNbHOIO UM NPOAOIPKUTENBHOrO UCMOMNb30BaHWA KNaBnaTyp, ykasatenem u
KHOMOYHbIX NaHenen. HenpasunbHoe My NPOAOIMKMTENBHOE UCMONb30BaHUE KraBuaTypbl UK
yKasaTtens MOXeT NPUBECTU K CepPbE3HON TpaBme.

O6ecneybTe COOTBETCTBIE paboyeit 30HbI IProHOMUYECKMM cTaHgapTam. [na npegoTepalleHns
TYHHENbHOrO CUHOPOMA NPOKOHCYNbTUPYATECH CO CNEeLManMcToM No 3proHOMUKe.

Cobntogaiite 0OCTOPOXHOCTb NP NogbEME 1 NepeHoce npubopa. Mprubop cHabxeH pyvkamu Ans
nogbEémMa v NepeHoCKN.

Wcnonbayiite Tonbko npucnocobnenus Tekironix anst KpenneHus B CTONKY, yka3aHHOE AN 3TOro
npubopa.

Copepxunte npubop B UNCTOTE B CyXOM MecTe. [Nepea unctkon npmbopa oTKNoumMTe BCE
NCTOYHUKM BXOOHBIX cUrHanoB. MNepuoamyHocTb NpoBepKM Npubopa onpeaensieTcs yCrnoBmsMmn ero
akcnnyataumm. Ytobbl 04NCTUTE HapyXXHble MOBEPXHOCTU, BbINOSIHUTE Criedytowme OeRCTBUS:

1. Ypanute nbinb C NOBEPXHOCTM Npmbopa npu nomoLum candeTtkn 6e3 Bopca. byasTe 0CTOPOXHbI,
YTOObI HE NoUapanaTtb NPO3paYHbIN CTEKNSAHHBIA PUALTP SKpaHa.

2. [nga ouncTtkn npmnbopa nonb3ynTecb MArkon BnaxHow candeTtkon. [1na 6onee addeKkTMBHON
OYUCTKM NOAXOANT 75-NPOLIEHTHbIM BOAHbLIA pacTBOP U30NPONUIIOBOro cnmpTa.

OCTOPOXHO! Npun unctke HapyxHON NOBEPXHOCTN He AOoMycKaiTe NPOHWKHOBEHUS Bnaru BHYTpb npubopa.

A He ncnonbayiite uncTawero pacteopa 6onblue, 4eM TpebyeTca Ansg cMaunBaHUA TKaHW UNu WETKN. YTobbl
nsbexatb nosBpexaeHvs npubopa, He cnegyeT MCNOMNb30BaTh ANS OYMCTKMA adpO30NK, XUAKOCTH,
pacTBopuTenu, abpasvBHbIe UM XMMUYECK/e BeLLecTaa.
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NpepocTtepexeHusi B AaHHOM PyKOBOACTBe

B HacTosAwem pykoBOACTBE UCNONb3YHOTCA cleaytoume yCrnoBHbIe 0603HaveHus:

BHUMAHMUE! [penynpexgeHus o 4eNCTBUAX U YCOBUSIX, ONACHBLIX ANS XKU3HWU UM CNOCOOHbLIX HAHECTH
Bpen 300pPOBbIO.

OCTOPOXHO! T[lpenoctepexeHns 0 AEACTBUSAX N YCITOBUAX, CMOCOOHBLIX MPUBECTU K NMOBPEXAEHWIO LAHHOIO
npubopa nnu gpyroro 06opyaoBaHusI.

I'IpaBMna TeXHUKKN 6e3onacHoCTun npu O6C.I1Y)KMBaHVIVI

B aTom pasgene npuBoguMTcsa gononHUTenbHas nHdopmaums, Tpebyemas anst 6esonacHoro
obcnyxuBaHus npubopa. O6cnyxueaHue npubopa cneayeT nopyyaTtb TONbKO KBaNMMULMPOBaHHbLIM
cneumanuctam. MNpexae Yem BbINOMHATL Kakne-nmbo npoleaypbl No 06CnyXMBaHNo, 03HAKOMbTECH
¢ lMpasunamu mexHuUKkuU 6esonacHocmu rpu cepsucHoOM obcrnyxusaHuu n ¢ «OBLMMN NpaBunamm
TEXHUKN 6e30MacHOCTUY .

Bo usbexaHne nopaxeHUs INeKTPUIECKUM TOKOM. He npurkacanTechb K Orofi€HHbIM COeaNHEHMSIM.

He BbinonHAnTe TeXxHMYeCKoe obcnyXmBaHue B OAMHOYKY. [1pu BbinonHeHun paboT no
0BCnyXMBaHWIO UNN HacTPoOWKe BHYTPK Npubopa psaaoM AOMKEH HAXOAUTLCSA HanapHWK, CNOCOBHbIN
oKasaTb NepBYyH MOMOLLb U BbINOMHUTE PEaHUMALNOHHBIE MEPOMPUATUS.

OTcoeauHuTe WHYP NUTaHus. Bo nsbexaHvne nopaxeHus aneKTpU4EeCcKUM TOKOM BbIKMYanTe
nNpmbop 1 oTCcoeanHaNTE LUHYP NUTaHUA OT CETU Nepe CHATUEM KpPbILeK U NaHenen unmn oTkpbiTuem
Koprnyca Ans TEXHUYEeCKOro 06CnyXMBaHMs.

Co6ntoganTe Mepbl NPeAOCTOPOXHOCTU NPU O0GCNYXKMBaHUU Npubopa nof HanpsxxeHnem. B
npmbope MOoryT NpUCYTCTBOBaTbL OMacHbIEe HanNpsbkeHUst U TOKW. Nepea CHATUEM 3aLUUTHLIX MAHENEN,
nankon Unn 3aMmeHon KOMMOHEHTOB OTKMIOYMTE NUTAHME, U3BIEKMTE GaTapeto (Npy HanM4umn) n
oTcoeauHUTE N3MepuTerbHble NpoBoaa.

MpoBepka 6e3onacHocTu NpuGopa nocre peMoHTa. [1o 3aBepLUeHUn peMoHTa Bceraa
NpoBepsiiTe LIENTIOCTHOCTL LieNny 3a3eMIIEHUS U SNEKTPUYECKYIO NMPOYHOCTb M30MSALMN.
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CumBoOnbI U YCINOBHbIe 0603Ha4YeHUsA Ha Nnpubope

Cnncok Bo3MOXHbIX 0603Ha4YeHui Ha npubope npuBedeH HUXe:

= O6o3HayeHne «OMNMACHO!» yka3sbiBaeT Ha HenocpeaCTBEHHYIO ONAacHOCTb MOMNy4YeHus
TPaBMbl.

= O6o3HayeHne «BHVMAHME!» ykasbiBaeT Ha pUck nornyyYeHust TpaBMbl MpY OTCYTCTBUM
HenocpeacTBEHHOW ONacHOCTMY.

= 0O6o03Ha4yeHne «KOCTOPOXXHO!» ykasbiBaeT Ha pUCK NOBpeXAeHMs AaHHOro npubopa u
OpYyroro umyLlecTBea.

Ecnu aToT cumBOn nmeeTcst Ha koprnyce npubopa, cnedyeT obpaTuTbCa K

A pyKOBOACTBY Mo paboTe C HUM ANS BbISICHEHNSA XapakTepa NoTeHLnansHon
OMacHOCTM 1 TpebyeMbix Mep NPeAOCTOPOXKHOCTU. (BTOT CUMBON MOXET
MCMonb30BaTbCsA B PYKOBOACTBE AN YKa3aHus Ha npeferbHble
[OnyCTUMble 3HAYeHUS).

Ha npubope moryT ObITb pa3mMeLleHbl CneayLwmne CMMBOSbI:

A+ +» & O | VAN

OCTOPOXHO! Knemma 3asennerie KoHTaKTHbIf OTKIIONEHO OT CETU  TTOIKITKOYEHO K CeTU BHVMAHWE!

Ci. pYKOBOICTBO 3a3eMnenvs waceu BbIBOZ 3aILMTHOTO  (nuTakue) BBIKIT. (nuTanwe) BK1. 1 Bbicokoe
3a3EMIIEHIA B ™ HanpshkeH1e
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UHcpopmauma o cooTBeTCTBUMN

B aTom pasgene ykasaHbl cTaHAapThl NO 3NeKTpoMarHuTHom coemectumoctn (OMC), 6esonacHocTu
N OXpaHe OKpy>KatoLLen cpeabl, TPeOOBaHUSAM KOTOPbLIX COOTBETCTBYET HAaCTOSALLMI NpMbop.

CooTBeTcTBUE TPpeboBaHuAM no AMC

3asiBneHme o COOTBeTCTBUU CTaHAapTam EC - ANMeKTpoMarHuTHas
COBMEeCTUMOCTDb
Mpnbop cooTeeTcTBYET TpeboBaHusam anpektmebl 2014/30/EC no snekTpoMarHuTHoOm

COBMECTUMOCTU. [TpoBEPEH Ha COOTBETCTBME NEPEYUNCIIEHHBIM HUXKE CTaHAapTaM (Kak ykasaHo B
Official Journal of the European Communities):

FOCT P M3K 61326-1-2014 (EN61326-1) : 2013, EN61326-2-1 : 2013 O6opyanoBaHue
3MeKkTpuYeckoe AN sMepeHus, ynpasneHus n naéopatopHoro npumeHenuns 23, TpeGoBaHus
9NEeKTPOMarHMTHON COBMECTUMOCTMH.

NMPUMEYAHUE. O6opynoBaHne MOXET HE COOTBETCTBOBATL TPEOOBAHNSIM YCTONYMBOCTM K MOMEXaM
nepeYvncrneHHbIX NPUMEHNMBIX CTAHOAPTOB M3-3a 3NIEKTPOMAarHUTHBIX HABOAOK HA MOAKIIOYEHHLIE
n3mepuTesbHble NPOBoAa U (UNn) NPOBHNUKKU. NS MAHUMKU3ALMMN BIIUSHUST SNEKTPOMAarHUTHbLIX MOMEX
cnegyeT yMeHbLuaTh nnowagb 06pasyeMoro HeakpaHMPOBAHHLIMUW y4acTKaMm CUrHAMNbHbIX
NPOBOOHMKOB Y COOTBETCTBYHOLLMMUN 0OpaTHBIMU MPOBOAHMKAMUN KOHTYpa M pa3meLlaTb NPOBOAHUKM MO
BO3MOXHOCTM farnblle OT UCTOYHUKOB 3NIEKTPOMArHUTHOro nany4yeHunsi. CBuBka HeKpaHMpPOBaHHBIX
n3MepuTEeNbHBIX NPOBOAOB SABNSETCS 3PEKTUBHBIM CNOCOOOM YMEHbLLEHMS NNoLwaan KOHTypa.
OGpaTHbI NPOBOAHUK 3a3eMrieHust NpobHMKa cnegyeT BbloMpaTe MUHMMAanbHOM AJTMHBI U pasMeLlaTb
€ro no BO3MOXHOCTM Grivke K kopnycy npobHuka. Ha HekoTopbIx NPOGHMKaxX Anst 3TOro MMEeKTCS
crneyunanbHble NepexogHNKN HaKOHEYHKOB NpobHUKa. Bo Bcex crnyyasx cnegyet cobnogath Bee
pekoMeHaaumMmn No TexHnke 6e3onacHoOCTU AN UCNONb3yeMbIX NPOGHUKOB UM NPOBOAOB.

= CISPR 11:2009+A1 2010. OObl4Hble N HaBeOEHHbIE M3ny4deHus, rpynna 1, knacc A

=  TOCT 30804.4.2-2013 (IEC 61000-4-2:2008). YCTONYMBOCTb K SNIEKTPOCTATUHECKNM pa3psaam

= [OCT 30804.4.3-2013 (IEC 61000-4-3:2006+A1:2007+A2:2010). YcTONYMBOCTb K
pagMoyacTOTHOMY 3MeKTPOMarHTHOMY Nornto

= T[OCT IEC 61000-4-4-2016 (IEC 61000-4-4:2012). VicnbiTaHne Ha yCTONYNBOCTb K
ANEKTPUYECKNM BbICTPbIM NEPEXOAHBLIM Npoueccam (navkam)

= TOCT IEC 61000-4-5-2017 (IEC 61000-4-5:2014+A1:2017). NcnbiTaHne Ha yCTOWYMBOCTb K
BbIOpOCY HanpshkeHus

= [OCT P 51317.4.6-99 (IEC 61000-4-6:2013). YCTONYMBOCTb K KOHAYKTUBHLIM NOMEXaM,
HaBeOEHHbIM PaaM0o4YacTOTHBIMM ANEKTPOMArHUTHBIMW NONAMU

= [OCT 30804.4.11-2013 (IEC 61000-4-11:2004+A1:2017). YcTOM4YMBOCTb K MpOBanam,
KpaTKOBPEMEHHbIM NPepbIBaHUAM U U3SMEHEHUAM HanpsXKeHNs aneKTponuTaHms

k I'IpM6op npegHa3Ha4veH ansa ncnosib3oBaHUA TOJNIbKO B HEXWUITbIX MOMELLEHUAX. ﬂpM MCNOJ1Ib30BAaHUN B XUJbIX
nomMeLlleHnAxX I'Ipl/l60p MOXeT co3aBaTb 3J1IEKTPOMArHUTHbIE NMOMEXN.

2 I'Ipvl NoAKI4YeHnn OGOpy,D,OBaHI/I‘il K TeCTupyemomy O6'beKTy MOTYyT NOABUTLCA U3INy4YeHUA, npesblllakoLline
YPOBHW, YCTAHOBIIE€HHbIE AaHHbIMU CTaHOapTaMW.

° [Ons obecrnedyeHns COOTBETCTBUA TPEBGOBAHMAM NEepeUnCrEHHbIX CTaHAAPTOB MO 3MEeKTPOMarHUTHOM
COBMECTUMOCTY CrieyeT UCMOoSb30BaTb BbICOKOKAYECTBEHHbIE 3KPaHMPOBaHHbIE MHTEPMeNcHbIe kabenw.
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FOCT 30804.3.2-2013 (EN 61000-3-2:2014). OSMuMcCcHa rapMOHUYECKNX COCTaBMSAOLLNX TOKa
TEXHUYECKUMM CpeacTBaMu ¢ noTpebnsemMblM Tokom He 6onee 16 A (B ogHown case)

FOCT IEC 61000-3-3-2015 (EN 61000-3-3:2013). OrpaHn4eHne N3MEeHEHNIN HaNPSXKXEHUS,
konebaHui HanpsxeHus 1 nukepa

Odeknapauuns o cooTBeTCTBUM cTaHAapTam ABcTtpanum n HoBon
3enaHguu no AMC

CooTBETCTBYET CreayLemMy CTaHAapTy SMeKTPOMarHUTHOM COBMECTUMOCTY ANst PagnoCBSA3Mn B
cooTtBeTcTBUM ¢ ACMA:

CISPR 11:2009. OObl4Hble 1 HaBeAEHHbIE M3ny4deHus, rpynna 1, knacc A, B COOTBETCTBUN C
EN 61326-1:2013.

CooTBeTCcTBME HOPMaM 6e30MacHOCTH

B aTom pasgene nepeuncneHbl ctaHgapTbl 6€30nacHOCTH, KOTOPbIM COOTBETCTBYET NpMbop, U
apyras nHcopmaumsi no 6e3onacHoOCT.

3asBneHune 0 COOTBETCTBUMU cTaHAapTaMm EC — HU3KoBOSbTHOE
obopyaoBaHue

MpoBepeHo Ha COOTBETCTBME CrieayloLeMy cTaHaapTy (ykasaHHomy B OdmumnansHoM xypHane EC —
Official Journal of the European Union):

IupekTrBa No HN3KOBONBLTHOMY 060PYAOBaHMIO

= TOCT IEC 61010-1-2014 (EN 61010-1-2010). Be3onacHOCTb 3/1EKTPUHECKMX
KOHTPOSbHO-U3MepUTENbHbIX MPUBOPOB 1 NabopaTopHoro obopynoBaHus, Yactb 1. Obwme
TpeboBaHus.

= T[OCT IEC 61010-2-030-2013 (EN 61010-2-030-2010). BesonacHOCTb 3NeKTpUYECKNX
KOHTPOSbHO-U3MepUTESbHbIX MPUBoPOoB 1 nabopatopHoro obopynosaHus. Yacts 2-030.
YacTHble TpeboBaHUs K UCMblTaTeNbHbIM U U3MEPUTENbHbLIM LIEMNSIM.

Tun obopyaoBaHusa

WcnbiTaTenbHoe 1 nameputensHoe obopyaoBaHue.

Knacc 6e3onacHocTu

Knacc 1 — 3a3eMnéHHbIn nprodop.
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OnucaHue cteneHen 3arpsi3sHeHUs

CTteneHb 3arps3HeHnsi, BO3HMKaoLLero B6nmam npubopa n BHyTpu Hero. O6bI4HO nonaratoT, YTo
napameTpbl Cpefbl BHYTPU U CHapy»xu npubopa oanHakosbl. [pnbop credyeT ncnonb3oBaTtb TONBKO
B cpefe, NapamMeTpbl KOTOPOW AOMYCTUMbI A1 €ro SKCryaTaumm.

"  YpoBeHb 3arpAsHeHus 1. 3arpsisHeHWe OTCYTCTBYET UMM BO3MOXHO TOMbKO Cyxoe
HenpoBoAsLlee 3arpssHeHne. MNprubopbl B 3TOM MCMONHEHMN 0ObIYHO NOMELLAoT B
repMeTUYEeCKM 3aKpbITbIn KOPNYC UM YCTaHABAMBAKOT B YNCTbIX NOMELLEHUSIX.

" YpoBeHb 3arpasHeHns 2. OBblIYHO NPUCYTCTBYET TONBbKO CyX0e HenposoasLlee
3arpsisHeHue. ViHoraa moxeT HabnogaTbCa BpeMeHHas NPOBOAMMOCTb, Bbi3BaHHAs
KoHAeHcaumen Bnaru. Takue ycrnoBus TUNUYHBI ANS XKUMbIX U pabovnx nomMeLLeHuin.
BpemeHHas koHAeHcaums Brarv HabnogaeTcs ToMbKo B TeX cryyasx, koraa npubop He
HaxoauTCs B AKCNyaTaumu.

" YpoBeHb 3arpsisHeHus 3. TpoBopgsillee 3arpsi3HEHNE UMM CyXoe HenpoBoasLlee
3arpsis3HeHne, KOTOPoe CTAaHOBUTCS NPOBOASILLMM NPU KOHAEHCAUMN Brarn. 3T0 XapakTepHo
ANS 3aKPbITbIX NOMELLEHWIA, NoAAep)KaHWe TeMNepaTypbl U BAXHOCTU B KOTOPbIX
OTCYTCTBYET. 30Ha 3alumLLieHa OT NPSIMbIX COMHEYHbIX NyYel, AOXAs U BETpa.

"  YpoBeHb 3arpsidHeHns 4. 3arpssHeHue, nopoxaaroLee NoCTosHHYH NPOBOAMMOCTbL Yepes
YacTuubl NbiNK, OoOXAOeBble Kansn Unn Kpuctansbl CHera. TvnnyHble ycnoBusa BHe I'IOMGLIJ,GHI/IVI.

MakcumanbHasa cteneHb 3arpsa3HeHus

CreneHb 3arpsasHeHust 2 (no NOCT IEC 61010-1-2014). PaccunTtaHo Ha ucnonb3oBaHue
UCKITIOYUTENBHO B CYXMX MOMELLEHMSX.

CreneHb 3awunthl IP
IP20 (no FOCT 14254-2015 [IEC 60529]).

OnucaHue KaTerOpMVI n3MepeHnsa n nepeHanpAaxeHusA

I/IameleTeanble KnemMmmbl AaHHOIo r|p|/|60pa MOTYT NUCNOJ1Ib30BaTbCA OJ14 U3MEepPEeHnA CeTeBoro
Hanps>xeHunsa OAHOW UIN HECKONbKNUX U3 nepeyvyncrieHHbIX HNxe KaTEFOpMVI (CM. YKa3aHHble Ha
rlpV|6ope M B pyKOBOACTBE MnpeneribHblie AonyCTuMble 3Ha‘-IeHl/IFI).

= Kateropus Il. HenocpencTBEHHO MOAKITOYEHHBIE K pacnpeaennTenibHoON CeTn 3aaHns Lenm
B TOYKaxX MUX UCMONb30BaHUA (pO3eTkM U NOJOOHbIE YCTPONCTBA).

= Karteropuda lll. B anekTponpoBoake v pacnpeaenuTesibHbIX cucteMax 3gaHun.

= Kateropus IV. Y MCTOYHWUKOB 3M1EKTPOCHAGXEHUS 3a0aHUA.

MPUMEYAHUE. Tonbko uenu anekTponuTaHna OT CETU MMELOT KaTeropumto nepeHanpsbkeHus. Kateropumto
N3MEpPEHUST UMEIOT TONbKO M3MepUTenbHble Lenu. [pyrue Lenm npubopa He UMEIOT KaTeropu.

KaTeropvm nepeHanpsaxeHusA cetu
KaTeropus nepeHanpsikenus Il (no FOCT IEC 61010-1-2014).
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MHdopmaumsa o cooTBeTCTBUM

XXiv

Bo3genctBue npnbopa Ha OKpyxKalLyro cpeny

B aTom pasgene cogepxuTca MHdopMaLmsa 0 BOSMOXHOM BIMSHUM Npubopa Ha OKpyxatoLLyto cpeay.

YTunusauuna an60pa NMnOo OKOH4YaHUU CPOKa cny>|<6b|

I'Ip|/| yTtnnmsaummn an6opa N ero KOMMOHEHTOB Heobxoanmo cobnoaatb Flpl/IBeﬂ,éHHble HWXXe npasuna:

YTunusauus o6opypoBaHus. [N U3roToBneHUs atoro npnbopa mcnonb3oBanack Aobbiua 1
nepepaboTka NPUPOAHbLIX pecypcoB. MNpruGop MOXET coaepkaTb onacHble AN oKpyKatoLei cpeabl 1
300pOBbSA N0Aeit BellecTBa B Cliy4ae ero HernpaBuibHOM YyTUNM3aLMM MO OKOHYaHUM CpoKa CIyXObl.
Bo nsbexxaHne nonagaHns Takux BELLECTB B OKPY)XatoLLyo cpeay v Ans CoKpalleHusi pacxoda
NPUPOAHbIX PECYPCOB pEKOMEHAYyeTCsi 0GecneynTs MakcMaribHO NoSHOe NOBTOPHOE
MCMosib30BaHMe MaTepmanoB Npu yTUim3aunm gaHHoro npuéopa.

OTOT CMMBOI O3Ha4aeT, YTo NpPUbop COOTBETCTBYET
TpeboBaHusM EBponenckoro cotosa, NpuBeaEHHLIM B
avpektuax 2012/19/EC n 2006/66/EC 06 ytunusauum
3NEKTPUYECKOro 1 aneKkTpoHHoro obopyaosaHusa (WEEE)
1 anemeHToB nuTaHus. MHdopmauuio no ytunusauum
cm. B pasgene «[logaepxka/O6enyxuBaHve» Ha
BebG-cante Tektronix (www.tektronix.com) (ru.tek.com).

YTunusauma 6atapeun. B atom npubope nmeetcs MUHNATIOPHBIA NIMTUEBLIN MYrOBUYHbLIA SNIEMEHT
nutanwus. Mpu ytunusaumm nnyu nepepaboTtke oTpaboTasBLUero anemMmeHTa nuTaHusa cobniogante
TpeboBaHNsE HOPMATMBHbLIX aKTOB MECTHbIX OPraHOB UCMOSTHUTENbHOW BNACTW.

MaTtepuansl, cogepxawme nepxnopart. B atom npubope nmeertcs oanH U HECKONBKO NUTUEBBIX
anemeHToB TUNa CR. B cooTBeTCcTBUM C 3akoHOAaTeNbCTBOM wWTata KanndopHus nutuesbie
akkymynsaTopbl Tna CR BXOAAT B CIUMCOK NPOAYKTOB, COAepaLLmMX nepxnopar, n TpebytoT ocoboro
ob6pavleHus. lononHuTenbHbIE CBEAEHMS CM. Ha CTpaHuLe
www.dtsc.ca.gov/hazardouswaste/perchlorate.

TpaHcnopTMpPOBKa aKKyMyNnATOPHbIX 6atapen. CoaepxaHue NUTUSA B MMHUATIOPHOM NEPBUYHOM
MyroBM4YHOM NIMTUEBOM 3MIEeMEHTE NMUTaHWs, yCTaHOBNEHHOM B 3TOM npubope, He npeBbiwaeT 1 Ha
OOWH 3MEeMEHT, 1 COrfacHo MHpopmaLMmn Npon3BoanNTENS, ANEMEHT NUTaHNS 3TOro TUNa
COOTBETCTBYET NpUMeHuMbIM TpeboBaHuam PykoBoactea OOH no ucnbiTaHnsam n KpUTepusMm, 4acTb
[ll, nogpasnen 38.3. lNepen NnoBTOPHOM OTNpaBKOW Npubopa nobbiM BMAOM TpaHcnopTta
NMPOKOHCYNbTUPYNTECH C TPAHCMNOPTHOW KOMMaHWen, YTobbl yTOYHWUTE TpeboBaHns K
TpaHCNOPTUPOBKE NUTUEBBLIX BaTapen, NpMMeHUMbIE K KOHUrypaumm Bawlero npmbopa, a Takke
TpeboBaHWsi K NOBTOPHOM YNakoBKE U MapKUPOBKe
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Npegucnosue

Havano pa6oTbl

Bnarogapvm Bac 3a T0, 4TO Bbl Bbibpanu npubop Tektronix. [eHepaTopbl cUrHanos NPOM3BONbLHON
dopmbl/pyHkumin cepum AFG31000 — 3TO BbICOKONPOM3BOAUTESNbHBLIE NPUBOPBLI CO BCTPOEHHBIMU
NPUIIOXKEHUAMUN ANA TeHepUpoBaHUA cUrHanos, TexHonorven InstaView™ ans moHutopuHra
CUrHanoB B peXxume pearibHOro BpeMeHu U yCOBEPLLEHCTBOBAHHbLIM MHTEp(encom nonb3osaTtens,
noBbILWaLWUM 3PPEKTUBHOCTL TECTUPOBAHUS.

OcHOBHbIe (hyHKUUN U NpenMyLLecTBa

"eHepaTopbl cMrHanoB NpouseosibHON hopmbl/dyHKum cepun AFG31000 — aTo npmnbopsl Ans
reHepupoBaHMsa MMMYSbCHbIX CUTHANOB M PYHKLUA C BO3MOXHOCTAMU FreHepaLmmn CUrHanos
NPoOn3BOSIbHON HOPMBI.

OCHOBHbIE (PYHKLMW U MPpenmMyLLecTBa 3TUX NpMGOpPOoB:

[Ba pexvmMa ynpaBneHus — npy NoOMOLLM EMKOCTHOIO CEHCOPHOTO 3KpaHa C AvaroHarbo
0eBsATb AIONMOB UN KHOMOK NepeaHen naHenu ¢ pyvkon — obecneumsarot yaobcTeo
aKcnnyaTauum n yHuBepcanbHocTb npubopa.

TexHonorus InstaView™ nossonsieT npocMatpueaTb pakTU4YeCKUe CUrHasbl TECTUPYEMOro
YCTPOWCTBA B peXnMe peanbHOro BpemeHn 6e3 HeobxoanmocTu NCnonb30BaHUS
ocumnnorpada v npobHuka. ITO yCTpaHAeT HeonpeaenéHHOCTb, Co3AaBaeMyto
paccornacoBaHuemM nmneaaHca.

HecnoxHoe apeBo MeHio obecnevmBaeT BbICTPLIN U NPOCTON NMOUCK, YCTAHOBKY U U3MEHEHUe
HacTpoex.

BcTtpoeHHbIi mogynb ArbBuilder ans cosganusa n pegaktmpoBaHUst CUrHarnoB Npou3BOSIbHON
dopmbl UcKNo4aeT HeobxoANMOCTb B noaknoyeHun k MK nnm ncnonb3oBaHmm
USB-HakonuTens Ans 3arpys3kv CUrHanoB Npon3BosibHOM (OpMbl.

Bbixoa npubopa 3alniéH OT NPEBbILLEHNA HAMPSPKEHNSA U TOKA, YTO CYLLEECTBEHHO CHUKaeT
pvcK noBpexaeHus npubopa.
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Mpeaucnoswne

OCHOBHbIe TeXHUYECKue XxapaKTepuCTUKH

"eHepaTopbl cepynm AFG31000 — 310 NpMBOopLI ANst reHEPMPOBaHMS UMMYJTBCHBIX CUTHANOB U OYHKLWIA C
BO3MOXXHOCTSIMM reHepaLum CUrHanoBs Npou3sonbHon chopMbl. [Npubop obnagaet cnegyowmmm
TEXHUYECKUMMN XapaKTePUCTUKaMM:

= Mogenu c ogHUM U ABYMS KaHanamm.

= [lvanasoH amnnmTyg BbIXOOHbIX CUrHaNoB: oT 1 MBpasvax 80 10 Bpaswax Npy Harpyske 50 Om.

= Ba3soBblii pexum Npsamoro Lugposoro cuHtesa (DDS).

=  CwuHycomaanbHble curHansl ¢ yactoton oo 25 My, 50 My, 100 Miry, 150 MI'y nnm 250 My
(B 3aBncumocTu oT mogenu AFG).

= YactoTta guckpeTtm3aumm go 250 Meeib/c, 500 MBbIG/C (TONBKO B paCLUMPEHHOM PEXUME),
1 'BbIO/Cc unun 2 'ebIb/c.

= AU ¢ paspeweHnem no sBeptukanu 14 6ur.

= B 6a3oBoM pexume reHepaTopbl AFG nogaepxuBatoT crieaytoLye pexumbl paboTbi:
HenpepbIBHbIV, MOOYNALWSA, CBUNMPOBAHNE U NaKeTHbIN.

=  O6BbEM namATy curHanos B 6a30BOM pexume coctaBngaeT 128 TbIC. TOYEK Ha KaHarn.

= B pacluMpeHHOM pexunmMe NoaaepKMBaloTCs crieayolme pexvmbl paboTbl: HEMPepPbIBHBIN,
nocrnenoBaTenbHOCTb, CO CTPOBMPOBAHNEM U C 3aMYyCKOM.

= B pacwuvpeHHOM pexrmMme 06bEM NamATH CUrHarNoB NPOU3BOSIbHON (POPMbI COCTaBNAET
16 MITH ToYek Ha kaHan (NpegraraeTcs onumsa paclMpeHns namati o 128 MrH Touek,
npuBsa3biBaemMas K NueH3un Ha npmodop).

= [o 256 waroB B pexunme nocrnegoBaTternibHOCTU C LIMKIMN4YeCKM BOCNpon3BegeHmnem,
nepexogamu no cobbiThio 3anycka u oXXngaHus.

= TakToBbIV reHepaTop AMCKPETMU3aLnn C NepecTponkon YactoTbl oT 1 MkBbIG/C 40 2 'BbIG/C.
"  MwuHumanbHaa onuHa curHana: 168 Touyek co cTeneHbio AeTanu3auny ogHa To4Ka.

OO6OLwWume xapakTepucTMkKu moaersnen

B aTom pykoBoacTBe cogepxutca nHpopmaums o6 akcnnyataumm cnegyowmx npubopos. Ecnu He
yKas3aHo WHoe, Mogenu npubopos B cregytoLlen Tabnuue otHocaTtes K «cepum AFG31000y.

XXVi

Tabnuua 1: Mogenun AFG31000
Mopenb Anana3oH YacToTa Yucrno 06bLém namatn | Onuumn
yacTtoT AUCKpeTM3auMn |KaHanoB |curHanos

AFG31021 |25 MTI'y, 250 MBbIG/c 1 16 MBbI6/kaHan 128 MBblI6/kaHan
AFG31022 |25 MTIy, 250 MBbI6/c 2 16 MBbI6/kaHan 128 MBbIO/kaHan
AFG31051 |50 MI'y, 1 I'BbIO/C 1 16 MBbI6/kaHan 128 MBblI6/kaHan
AFG31052 |50 MI'y 1 ebIO/C 2 16 MBbI6/kaHan 128 MBbI6/kaHan
AFG31101 (100 MI'y 1 BbIG/C 1 16 MBbIG/kaHan 128 MBbI6/kaHan
AFG31102 | 100 MI'y, 1 I'BbIb/C 2 16 MBbI6/kaHan 128 MBbI6/kaHan
AFG31151 (150 MI'y 2 'BbIO/C 1 16 MBbI6/kaHan 128 MBbI6/kaHan
AFG31152 | 150 MI'y, 2 'BbIO/C 2 16 MBbI6/kaHan 128 MBblI6/kaHan
AFG31251 | 250 MI'y, 2 'BbIb/C 1 16 MBbI6/kaHan 128 MBbI6/kaHan
AFG31252 [250 MI'y 2 'BbIG/C 2 16 MBbIG/kaHan 128 MBbIG/kaHan

Kaxxgbin npnbop cepum AFG31000 moxeT paboTaTtb B pexume:

" reHepaTtopa curHanoB ¢yHKUMIN ¢ YacToTon oT 25 My ao 250 Mlu;

"  reHepatopa nmnynbcos ¢ Yactotoun ot 20 My go 160 MIu,.

Mpubopbl cepun AFG31000 Takke obecneumnsatoT 14-6uTHOE paspeLLeHme No BEpTUKanu.
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MpuHagnexHocTun

CTaHAapTH bleé NPUHaaAnexHoCTun

Pacnakyinte npubop n npoBepbTE €ro KOMMNNEKTHOCTb MO CMNCKY CTaHOAPTHbIX
npuHagnexxHocTen. AKTyanbHy MHopMauuio MOXHO HalWTK Ha Beb-cawnTe ru.tek.com.

B CJ'IGD,}”OLIJ,GI?I Tabnuue nepedncneHbl npeanaraemble OnA NOCTaBKU LWWHYPbI MUTAHUA.

Tabnuua 2: [lpeanaraembie WHYPbI NUTAHUSA

Oonuusa PervoH XapaKkTepucTuKku Howmep no
KaTtanory
A0 CeBepHas 120 B, 60 'y 161-0066-00
Amepuka
A1 EBpona, 220B, 50y 161-0066-09
YHVBEpPCanbHbIN
A2 BenukobputaHus 240B, 50Ty 161-0066-10
A3 ABcTpanus 240B, 50Ty 161-0066-13
A5 Lsenuapus 220B, 50y 161-0154-00
A6 AnoHns 100 B, 50/60 I'y, 161-0298-00
A10 Kutan 50 'y 161-0304-00
A11 NHans 50 'y 161-0400-00
A12 Bpasunusa 60 Ny 161-0357-00
A99 H/M 6e3 wHypa nutanmua | H/M

HOHOHHMTeﬂbeIe NpUHaAnexHoCTun
[nsa atoro npubopa pekoMeHayTCcs cneayoLwme AONONHUTENbHbIE NMPUHAANEXHOCTH.

Ta6bnuua 3: [JononHuTenbHbIe NPUHAANEXHOCTHU

Onucanune Homep no
KaTtanory

Kabenb BNC c conpoTtusneHvem 50 Om, ¢ ABOWHbIM 012-1256-XX

aKpaHom, anuHa 250 cm

MHTepdelcHbiIi kabenb GPIB, ¢ 4BOMHbLIM 3KpaHOM, 012-0991-XX

anvHa 200 cm

NMPUMEYAHME. CooTBeTcTBME TPEOOBAHUAM MO SMEKTPOMArHUTHOM COBMECTUMOCTH, YKa3aHHbIM B
TEXHUYECKUX XapaKTepPUCTUKaX, rapaHTUPYeTCs TONbKO MPU NCMOSb30BaHMN BbICOKOKAYECTBEHHbIX
3KpaHMpOoBaHHbIX kabernen. OnnéTka Takux kabenen obbIMHO cocToUT N3 donbrn 1 nNnetTeHus. Ha obomnx
KOHLIax Kabensi MMeTCs 3alULLEHHbIE pa3beéMbl C HU3KMM MMNEOAHCOM.
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Mpeaucnoswne

KoHTakTHas uHdopmauuma

Ecnv nocne o3HakomneHusa ¢ nHopmaumen B JaHHOM JOKYMEHTE Yy Bac BO3HMKHYT BONPOCHI,
obpaTtuTechb B MECTHbLIN odunc koMmnaHum Tektronix, K TOProBoMy nNapTHEPY UK ONCTPUOLIOTOPY
KoMnaHnm. MoXHO Takke No3BOHUTL B WITab-kBapTupy Tektronix B CeBepHon Amepuke no tenedoHy
1-800-833-9200. KoHTaKTHblEe JaHHbLIE AN Ballero pernoHa cM. Ha Beb-canTte ru.tek.com.

PacwupeHHas rapaHTus

[nsa MmHormx NpMbopoB BO3MOXHO NpeAoCTaBieHne JONOMHUTENbHBIX NTET rapaHTUAHOMO
o6cnyxmBaHus. Takme KOHTPaKTbl 3alwMLLatoT Bnagernbua oT HenpeayCMOTPEHHbIX PAaCXOA40B Ha
o6cnyXvMBaHve nNpy CTOMMOCTH, PaBHOW Ny HEGOMbLLION YacTu CTOMMOCTU PEMOHTA.
PacwwupeHHas rapaHTisa npegocTaBnseTcs Ha HOBble 1 CyLlecTByoLwme npubopsl. 3a
AononHUTenbLHOM nHdopmaumen obpalantecb B MECTHbIN oumc komnaHum Tektronix, K Toprosomy
napTHepPY Ui ancTpmnbbloTopy KomnaHum (cM. KOHTakTHYH nHdopmaumio [Ha cTp. Xxviii]).
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Hayano paboTbl

dencTBua nepen yctaHOBKOM npubopa

[MpoBepbTe OTCYTCTBME BHELLHNX MOBPEXAEHUA ynakoBku npubopa. Ecnun kapToHHas kopobka
nospexgeHa, n3sectnte 06 3TOM TPaHCMOPTHYIO KOMMNaHMIo-Nepeso3yunka. aenekute npnbéop u3

YyNakoBKM U ybeanTech, YTO OH He NOBPEXAEH NP TpaHCNOPTMPOBKe. YbeauTech, 4To B KOpobke
copepxartcs npudop u cTaHAapTHbIE NPUHAANEXHOCTU Npubopa.

Tpe6OBaHMH K yCnoBusaM 3KCcnnyartaumm

Mpwu ycTaHoBKe Npnbopa Ha Tenexke unu B cTolke cobntonarite TpeboBaHNs Kk 3a3opam:
= C 6okoB: 50 Mm
= Czagu: 50 mm

Mepep Havanom paboTbl ¢ NpMbGopoM ybeamTeck, YTO TEMNepaTypa OKpYXKatoLLEeN cpeabl HAaXO4MTCS
B npegenax ot 0 go 50 °C.

Tektronix \FG 31000 SERIES

coo o[l

uuuuuuu

{
{

B
H
> g

\O

PucyHok 1: nepegHsis naHenb ABYyXKaHanbHOro reHeparopa cepum AFG31000

OCTOPOXHO! YTtobbl 06ecneunTb Hagnexaiee oxnaxaeHue, He 3aropaxxuBanTe obe 60KOBble NaHenm
z :5 npubopa.
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Hauano pa6oTbl

MpoBepka u 3awmTa pasbLEMOB

MCTOYHUK NUTaHUSA OOIMKEH UMETb Crnegyowmne XxapakTepmucTmku: HanpsbkeHne oT 100 go 240 B u
yacTtoTta o1 47 oo 63 'y,

Kpome Toro, npubop MoxeT 6biTb 3anutaH ot cetn 115 B ¢ yactoton 360—440 Iy,

mpaeme unu cmepmersibHoMy ucxody, ybedumechk, Ymo KornebaHuUsi HarnpskeHUsl mumaHusi 8 cemu

c BHUMAHMUE! [Jn5 cHuxxeHusi pucka seocrninamMeHeHUs Unu rnopaxxeHusi moKoM, Ymo Moxem rpusecmu K
rnepemeHHo020 moka He nipesbiwarom 10 % om npedenbHbix 3Ha4YeHuUl duana3oHa paboyeao HarnpsKeHUs.

HAnsi npoeepku ex00HbLIX U 8bIXOOHbIX pa3bEMOE:
1. Hanaute BbixogHble pa3bEMbl HA NepeaHeln naHenu.
2. Hangute BXxogHble pa3bEMbl Ha NepeaHen NaHenu.

MPUMEYAHUE. YTo6bl HE 4ONYCTUTE OWNBKW, NPU NOAKMOYEHUM Kabens He nyTanTe BXOAHOW PasbeéM C

BbIXOAHbIMW.
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PucyHok 2: Bxoa v Bbixoabl Ha nepeaHen naHenu reHepaTtopa cepun AFG31000

BxoaHOW 1 BbIXOOHbBIE pa3bEeMbl SBMAKOTCA NaBalWwUMM BXOLOM 1 Bbixogamu (6onee nogpobHo cm.
B n. [lnaBatouiee 3a3emnenue [Ha cTp. 3]).

BHUMAHME! Bo usbexaHue nopaxeHusi 3/1eKmpu4ecKUM MOKOM, YmO MOXem rpusecmu K mpasme unu
cmepmeribHOMYy ucxody, He npuknadbigalime HanpsikeHue, rnpesbiwarouiee 42 Bnukosoe K 3@3eMrieHU0 11106020
pasvéma BNC unu k 3asemnéHHomy waccu.

OCTOPOXHO! He 3akopaumBaiTe KOHTaKTbl BbIBOAOB U HE NOAaBaTe BHELLHEE HAMPSKEHWE Ha BbIXOAHbIE
pa3bEMbl, TaK Kak 3TO MOXEeT MPUBECTM K NoBpexaeHuto Npubopa. He nogasaite HanpsikeHne Gonblue +5 B
Ha BXOZ CMrHara 3arnycka — 3TO TOXe MOXET NPUBECTU K NOBpeEXaeHUto npubopa.
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Hauano pa6oTbl

NMnaBarolwee 3azemneHue

Mockonbky Mexay obLmm 3a3emneHnem (o0LWwmmM ans BXOAHOIO U BbIXOAHbLIX KaHAINoB) reHepaTopa
cepmm AFG31000 n 3a3emneHrem waceu (accu npnbopa 1 NpoBOAOM 3a3eMIIEHNs pasbema
NUTaHUS OT CETM NEPEeMEHHOro Toka) NpeayCcMOTpPeHa ranbBaHUYeckas pasBsidka, MOXHO BbINOMHUTb
nnaeatoLLee coeanHeHne npubopa c Apyrum o6opynoBaHUEM.

Bce pa3bEémbl BbIXOAHBIX CUrHANOB NOACOEANHAIOTCS K 0BLLeMy 3a3eMMeHunto, a pasbém
MHTepq)eﬁca ONCTaHUMOHHOrIO ynpaslieHUA — K 3a3eMIieHUto lwaccu.

npubopa cyMmma rrnasarouie20 U 8bIX00HO20 HanpsikeHul npubopa He npesbiwana 42 Brukosoe. KpOMe moeo, npu

c BHUMAHMUE! Ymobbi uzbexxamb rnopaxxeHusi 371eKmMpu4eCcKUM mMoKoM, Heobxo0umo, Ymobhbi rpu sKcrayamayuu
pabome c obopydosaHuem u npubopom He Kacalimecb UeHmparsnbHol Yacmu padbéma BNC.

3a3emrieHvemM waccu coctasnsieT 42 Bpasvax (HanpshkeHne NOCTOAHHOIO Toka + MUMKOBOE HanpshkeHue
nepemMeHHOro Toka). Ecnv pasHocTb noTeHumanos Mexay LUMHOW obLLero 3aseMneHns U 3aseMneHmemM Laccu
npesbiaeT 42 Bpasvax, BKITIOYAETCA BHYTPEHHAS cXxeMa 3awmTbl, obecneunsatowas 3awmTty uenen. OgHako,
€Ccnu HanpshxeHne AnuTenbHO npesbiwaeT 42 Bpaswax, OHO MOXET NPUBECTU K NMOBPEXAEHUIO BHYTPEHHMX
uenen npubdopa.

Mpy HanWuMM pa3HOCTU NOTEHLMANOB MexXay 3a3eMiIeHMEM LUaccy 1 06LWMM 3a3eMeHneM, TOK KOPOTKOro
3aMblkaHus1, NPOTEKaoLWMIA OT BbIXOAa A0 LUWHbI 3a3€MIEHMS, BbI3bIBAET pa3MblkaHUe BHYTPEHHErO NnaBKoro
npegoxpaHuTens u paboTa uenu BeIXOAHOTO curHana npekpawiaetcsi. B cnyvae cpabatbiBaHus
npegoxpaHnTens Heobxoanmo obpaTUTLCS B CepBUCHYIO Cryx0y komnanum Tektronix. Mpu Hanuuum pasHocTn
noTeHuuanoB Mexagy obLwuym 3a3eMrneHemM 1 3a3eMIeHEeM LLAaCcCH, TOK KOPOTKOro 3amblkaHUA, NpoTeKatoLwni
MeXay HUMU, MOXET AOCTUrHYTb 3HAYUTENIbHOWN BENUYNHDI, YTO MPUBEAET K NMOBPEXAEHUIO BHYTPEHHWUX UMK
BHELLHUX Lenemn.

c OCTOPOXHO! MakcmanbHOe HOMUHarbHOE HanpsbkeHne Mexay LUMHOM o6LLero 3aseMneHus n

Obuwee
3a3emrneHue

3asemneHue waccu

PucyHok 3: NnaBarowee 3azemneHne reHepartopa cepum AFG31000
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3awuTa TecTm pyemMmoro yCTpOVICTBa

CobntoganTte OCTOPOXHOCTb NPU NOACOEOVUHEHNN BbIXOA4A KaHana npmbopa K TeCTupyemomy
ycTponcTtBy. UTobObl HE NOBPEANTbL TECTUPYEMOE YCTPOWUCTBO, Nepes HaCTPOWMKONM BEPXHETO 1
HWXKHEro npeaenbHOro 3Ha4YeHnst HanpshKeHUs BbIMONHUTE criegyloLme waru.

Ansa 3awjumbl mecmupyemoz2o ycmpolicmea:

1. TlpocmoTpuTe 3HAYEHMS BEPXHErO U HUXKHEro ypoBHeN HanpsbkeHus ansa K1 un K2.

2. CmaxHuTe HWXHIO naHenb BBepx v Bblbepute kaHan K1 nnu K2.

3. [poBepbTe NpaBUNBHOCTb HACTPONKM NPeAEnbHbIX 3HAYEHWI 118 TECTMPYEMOrO YCTPOMCTBA.

=  BepxHuii npegen no ymondanuio: 500 mB
®  HwxHui npegen no ymonyanuto: —500 mB

2018/08/31
‘ 1.000 000 000 00 MHz
0.00°

| 500 mv

|| -500 mv

Vpp

PucyHok 4: BepxHUi n HUXXHWWA npeaern HanpskeHus
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SKBUBANEHTHbIE BbIXOAHLbIE Lenu

Ha cnepaytowem pucyHke n3obpaxeHbl 3KBUBANEHTHbIE BbIXOAHBIE LIENU reHeEPaToOpOB CUrHANoB
npownseoribHoM dopMbl/dyHKuM cepumn AFG31000.

/
CurHan
/

CwmeLlyeHne

—
0)
50 Om N

PucyHok 5: BeixogHble uenu reHepaTtopoB AFG

Hwxe B Tabnuue nokasaH AManasoH 3Ha4YeHU (MakCManbHbIN 1 MUHUMAaTTbHBIA YPOBHW)
CYHycouaanbHOro curHana npu pasHom nmnegaHce Harpysku (L). Pasmax 3HadeHuid 3aBucuT ot

nMnenaHca Harpysku.

Taonuua 4:

Mpubopbl

MuHuManbHasa amnnutyaa

[Onana3oH 3HaYeHU BbIXOAHOIro CUHycoMaaribHOro curHana

MakcumanbHaa amnnutyaa

31021

oT -5 po +5 B (10 Bpasmax)

ot —10 go +10 B (20 Bpaswmax)

31022

oT -5 po +5 B (10 Bpasmax)

ot —10 go +10 B (20 Bpaswax)

31051

or-1000 +10 B (20 Bpaamax)

31052

ot-5m00+5B (10 Bpaamax)

or-1000+10B (20 Bpasmax)

31101

(

oT -5 o +5 B (10 Bpasmax)
(
(

oT -5 po +5 B (10 Bpasmax)

ot —10 go +10 B (20 Bpaswax)

31102

oT -5 po +5 B (10 Bpasmax)

ot —10 go +10 B (20 Bpaswmax)

31151

oT —2,5 00 +2,5 B (5 Bpaswmax

otr-500+5B (10 Bpasmax)

31152

oT -5 o +5 B (10 Bpasmax

31251

oT —2,5 0o +2,5 B (5 Bpasmax

31252

)
oT-2,500+2,5B (5 Bpasmax)
)
)

oT —2,5 00 +2,5 B (5 Bpaswax

3awuTa oT neperpeBa

B npubope cepumn AFG31000 npegyCMOTpEH KOHTPOSb BHYTPEHHEN TemnepaTypbl. Ecnn BHyTpeHH:AS
Temnepartypa npubnuxaeTcsi K NOPOroBOMy YPOBHIO, NOSABNSAETCS NpeaynpeantensHoe coobLueHne,
a BbIXO[, CMrHana aBToMaTU4YeCcKn OTKMYaeTcs.

)
oT -5 po +5 B (10 Bpasmax)
oT -5 go +5 B (10 Bpasmax)

I'IpM nosAsrieHUn npeaynpegnteribHoro coobueHus nposepbTe crieayrLee:

"  BbinonHsieTcs nu TpeboBaHne K TeMrnepaType oKpyKatoLen cpeapi.

"  BblnonHseTcda nu Tpe6OBaHVIe K 3a3opam AnAa oxXnaxKaeHud.

= HopmanbHo nn paboTaeT BeHTUNATOp npubopa.
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YucTtka npmnbopa

lMepuognyHOCTbL MPOBEPKM Npnbopa onpeaensaeTcs yCrnoBusMm ero akcnnyataumm. Ona ouncTkm
HapYXXHbIX MOBEPXHOCTEN NpUBOopa BbINOMHWTE CrieaytoLLme Warn:
1. Tlepen YACTKOM OTCOEAMHUTE LLUHYP MUTAHUSA OT 3a4Hen naHenu npubopa.

2. Ypanute nbifb C HAPYXXHbIX NOBEPXHOCTEN Nprbopa npu nomolum candeTkn 6e3 Bopca. byabTe
OCTOPOXHbI, YTOObI HE MouapanaTtb OUCMEN.

3. [Onsa ounctkn npmubopa nonb3ynTecb MArkon cangeTkon, CMOYEHHOW U30MNPONUNOBLIM CIMPTOM.

NMPUMEYAHME. [ns 6onee adhdekTUBHOM OUYUCTKN BOCNONb3ynTech 70-NpoLEeHTHLIM PacTBOPOM
M30MponunoBoro cnupta. Ytobbl n3dexartb NoBpexaeHus npnbopa, He crnegyeT ucnonb3oBaTth AN
04MCTKUN abpasnBHbIE UNN XMMUYECKME BeLlecTBa. He gonyckanTe nonagaHusa Bnarv BHyTpb npubopa.
He ucnone3ynte cnupTta 6onblue, Y4em 3TO HEOH6XOANMO ANS YBNAaXHEHUSA TKaHMW.

UuTepceinnc npubopa

B cnepytowem pasgene npuBoguTcs KpaTkun 063op nHtepdenca reHepartopa cepum AFG31000.

Bua nepeaHen naHenu

Hwxe Ha PUCYHKE MNMOoKa3aHa nepenHAad naHesb ﬂByXKaHaﬂbHOVI moaenu.

Tektronix

PucyHok 6: Bug nepegHein naHenu reHepartopa cepumn AFG31000

1. BbIkntovaTenb nutaHms
2. CeHCOpHbIN 3KkpaH

3. KHonkwu 6eicTporo goctyna: Yactota/llepmon, Amnnutyaa/Beicok., ®asa/3agepx.,
CwmeuleH./Husk.

4. KHonku dpopmbl curHana: Cunyc, Nuna, MponssornsH., MNpamoyronsbH., UMnynecH. 1 JonosH.
5. KHonku 6a3oBoro pexuma paboTel: HenpepbieH., Cunup., Mogynsaums u MNayka
6. KHomku pacumpeHHoro pexuma paboTbl: HYacTt.guckpeT. n 3anyck

6 "eHepaTop curHanos npom3sonbHow chopmbl/dyHKum cepmun AFG31000 PykoBoACTBO NO aKCnyaTaumm
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10.
11.

12.
13.
14.
15.

Hauano pa6oTbl

KHonku HacTpoinku: o ymony., Coxp./BoccT., Bbikn.ceHcop., CepBuc n Cnpaeka
KHorka InstaView (M3mepeHus curHana B pexumMe peanbHOro BpeMeHu)

[MaHenb HaBuraumn: NOBOPOTHAA pyyka (Npu e€ BpaleHUn N3MeHSEeTCs 3Ha4YeHe BbIbpaHHOro
napameTpa); kHonka Havano (ans Bo3BpaTa K Ha4yanbHOMY HaMPsSXKEHUIO Ha 3KpaHe); KHomMka
Hasag (ons nepekntoyeHna mexay pexmumamm AFG, paclumpeHHbiM, a Takke K ArbBuilder,
CnipaBka n CepBUC); KHOMKM CO CTPENKON BMEBO U BNpaBo (419 NnepemMeLleHns Kypcopa BrneBo 1
BMpaBo Npu peJakTUpoBaHUM HACTPOEK)

KHonkn OTmeHa, Bosspart, Yganutb n Beog (ucnonb3yemblie ¢ LMdpoBO KnaBuaTypom)

KHonkn pegaktupoBaHust HacTpoek: G/n (rura/HaHo), M/y, (mera/mukpo), k/m (kuno/munnu) n x1
(Mcnonb3yemble NpY peaakTMpOBaHUM HACTPOEK)

Lindposas knasmaTypa

KHonka Tpurrep, ceetoanoabl U pasbEmbl
KHomMku kaHanoB 1 pa3beémbl

Bxog USB (pa3bém Tuna A)

MPUMEYAHMUE. KHonku BbicTporo goctyna npegHasHaveHbl Ans 6onee onbiTHbIX Nofb3oBaTenen.
KHomMkM BbICTPOro gocTyna no3BonsioT BblOpaTb HACTPOMKY U BBECTU LMGPOBOE 3HAYEHME, MCMOMNb3YS
3ANeMeHTbI ynpaBneHns nepeaHen naHenm unm CEHCOPHOro akpaHa.

KHonku 6bicTporo aocrtyna (nepeaHssa naHenb)

KHomMkn GbICTPOro AocTyna no3BonsioT BelOpaTb NnapameTp HAaCTPOWKM U BBECTU LIMGPOBOE
3Ha4YeHWe, UCMOSb3yS ANEMEHTLI ynpaBrneHus nepegHer naHenu. Mpyu noMmoLm KHOMOK 6bICTPOro
[0CTyna MOXHO nepemeLlaTbcst Mexay pyHKUMSMU 1 BbIGUpaTb HACTPOWMKM CUrHAMNOB, HE NOMb3YSACh
MEHI0 CEHCOPHOro aKpaHa.

KHonkn GbICTporo 4ocTyna pacnonoxeHbl Ha nepeaHen naHenn npubopa nog kHonkamu 6a3oBoro
pexuma paboTbl:

= YactoTal/llepuopg

= Amnnutyga/Bbicok.
= ®asa/3agepx.

= CwmeLueH./Husk.

B crnefgywuiem npumMmepe UCnosb3yeTcd CI/IHyCOVI,D,aJ'IbeIIZ CurHarn.

Ymob6bI socrnonb3o8ambcsi KHOMKoU AMumy0da/BbICOK.:

1.
2.

"eHepaTop curHanos npou3sBonbHou dopmbl/dyHKuUMI cepumn AFG31000 PykoBOACTBO NO aKcnyaTaumm

LLIénkHnTe Ha 3Ha4yok Ba3oBbIN Ha CEHCOPHOM 3KpaHe.

HaxmuTe kHonky 6bicTporo goctyna AMnnutypa/Bbicok., 4ToGbl akTMBU3MpOBaTh napameTp
AmnnuTyaa.

HaxxmuTe kHonky 6bicTporo goctyna Amnnutyaa/BbiCoK. NOBTOPHO, MPpU 9TOM akTUBU3NPYeTCS
napameTp Bbicok.
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2018/08/31

Freq l 1.000 000 000 00 MHz Freq ‘ 1.000 000 000 00 MHz

Phase 0.00° Phase 0.00°

Ampl 1.000 Vpp Ampl ’ 1.000 Vpp
Offset Offset I 0mVv

Units Vpp

Freq ‘ 1.000 000 000 00 MHz ‘ 1.000 000 000 00 MHz

Phase 0.00 ° 0.00 °
High ‘ 500 mV 1.000 Vpp
Low ‘ -500 mV 0mv

Units Vpp Vpp

PucyHok 8: AktnBmnanpoBaH napameTp Bbicok. (npepen)
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HacTpoiikun no ymonyaHuo

[1na BOCCTaHOBMNEHWSI B HACTpOMKax Npubopa 3Ha4yeHnn No yMon4aHu ucnornb3ynte kHonky Mo
YMORY., pacnosioXeHHY0 Ha NepeaHen naHenu.

NMPUMEYAHME. Mpn HaxxaTumn KHoNKM Mo ymonY. Ha nepegHen naHenu He BOCCTaHaBMBalOTCA
cnegyoLue HaCTPOWKK: BbIBOP A3blKa; HACTPOMKN NUTAHUSA; CUCTEMHbIE HAaCTPOMKN (KOHTPACT 3KpaHa,
9KpaHHas 3acTaBka, LUENKalLWuin 3ByK 1 Bunep); CoOXpaHEHHbIE HaCTPOWKN 1 AaHHbIE CUTHaroB

NpOn3BONbHON PopMbI; AaHHbIe KanubpoBsku; HacTporikn GPIB 1 MHTepHeT, a Takke 3awwmTa gocTyna.

,qﬂﬂ 80CCMaHoe8JIeHUs1 HACMPOEK Mo yMOJI14aHUIo!

1. HaxmuTe kHonky Mo ymonuy. Ha akpaHe nosiBUTCA BCNbIBaloLLee nogTeepxaatoLlee
cooOLLieHue.

2. Haxmute OK, 4T06bI BOCCTAHOBUTL HACTPOWMKM MO YMO4YaHuto, unn OTMeHa, 4ToObl 0TKasaTbCes.

= @]

?

., E OK Cancel
N

ArbBuilder DoublePulse

+

Add Apps

PucyHok 9: Coo6LieHne npu Haxxatum KHonku Mo ymonu.
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10

U3meHeHuUe HaCTpOeK CUrHana

Mpw BKIMHOYEHWUN KHOMKM NUTaHUSA NpMbopa Ha BbIXOAE NOSIBISETCA CUrHAM Nno YMOYaHUIO — CUrHan
cnHycounganbHom oopMbl YacToTtor 1 MMy ¢ amnnutyaon 1 Bpaswax. HWKE NOkasaHo, Kak MOXHO
W3MEHUTb YacTOTy M aMNNUTYAY Ha4varibHOro BbIXOAHOIO CUrHana.

Ymo6bi usmeHumb Hacmpofu(u CUcHana:

1.

Haxxmnte Ha rlepe,u,Helh naHesnun KHOMKy Mo yMOnu., YTOObI BLIBECTM Ha 9KpaH BbIXOL4HOW CUrHan
no yMmoJi4aHuio.

Mocne nosiBNeHust COoBbLIEHNSI 3aTpy3uTh HACTPOMKyY MO yMojidaHmo?, Bbloepute OK nnm
OTmeHa.

MpoBepbTe, BoibpaH nn napameTp Yacrota. Ecnu HeT, BbIGepuTe onuumio NMepuop Ha akpaHe K1

1 3aMeHuTe napameTp Ha YacTtoTa unu HaxxmuTe KHomnky beicTporo goctyna YacroTtal/llepuopn Ha
nepegHe naHenu. Tenepb napameTp YactoTa akTMBU3MPOBaH. 3HaYyeHne MOXHO U3MEHUTL NP

noMoLm LUndpoBON KrnasuaTypbl UM MOBOPOTHOW PYYKU.

Haxmute kHonky 6bicTporo goctyna Yacrortal/llepuop noBTOPHO, YTOOLI NEPEKMOUNTHCA HA
napameTp Mepuoa.

3aTtem nameHute amnnutygy. Haxmmre kHonky GbicTporo goctyna AMnnutyaa/Boeicok. Tenepb
aKTMBHbIM SiBMisieTca napameTp AMnnutyaa. 3Ha4eHne MOXXHO M3MEHUTb NpPY NOMOLLM LncpoBoM
KnaBuaTtypbl NN NOBOPOTHOWN PYYKW.

MOBTOPHO HaXXMUTe KHOMKY BbicTporo goctyna AMnnutyaa/BbICoOK., YUTOObI NEPEKNOYNTLCSA Ha
napameTp BepxHui ypoBeHb. 3Ha4eHNe MOXHO U3MEHUTL NPY NOMOLLM LMPOBON KnaBmnaTypbl
UIN MOBOPOTHOM PYYKMU.

YT106bl MU3MEHUTbL €AUHULIbI U3MEPEHUSt aMNNUTYObl, HAXXMUTE CTPESKY BHWU3, PACMNONOXEHHYIO
psgom ¢ onuven EQMHULbLI 3MepeHus.

NMPUMEYAHME. Mo ymonyaHuto BeIbUpaeTcs eanHuua namepeHms Bpasvax.

B cneaytowen Tabnumue npuBoaNTCA COOTHOLLEHUE MEXAY eANHULAMN N3MePEHUS Bpaswax, Bep. ke.
Abm npu cuHycomaansHoM curHane u Harpy3ke 50 Owm.

Tabnuua 5: CooTHOLWeHUe Mexay eaAnHULaMU nsmepeHust Bpasvax, Bep. ks.  ABM npun
Harpy3ke 50 Om

Bpasmax Bcp. ks. aAbm

20,00 Bpaswax 7,07 Bep. k. +30,00 ABM
10,00 Bpasmax 3,54 Bop. «s. +23,98 nbm
2,828 Bpaawax 1,00 Bep. k. +13,01 nbm
2,000 Bpasmax 707 Bep. ke. +10,00 Abm
1,414 Bpasmax 500 Bcp. k. +6,99 nbm
632 MBpasmax 224 MBp. ke. +0,00 Abm
283 MBpawax 100 MBop. s. —6,99 nBm
200 MBpasmax 70,7 MBcp. ke. —-10,00 nbm
10,0 MBpaawmax 3,54 MBcp. re. -36,02 nbm
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Bbi6op chopmMbl curHana

Mpubop moxeT reHepnpoBaTh 12 cTaHAapPTHBIX CUrHANoOB: CUHYyCOoMAarnbHbIN, MPSMOYTONbHbIN,
nunoobpasHbIin, UMNYNbCHbIA, Sin(x)/X, wym, DC (HanpskeHne NOCTOSTHHOTO Toka), dyHKuus Maycca,
dyHKuus JlopeHua, HapacTaloLLasi SKCMOHEeHTa, yobiBatoLas 3KCNoHeHTa u raBepcuHyc. Kpome Toro,
npu nomMmoLun np|/|60pa MOXHO COXpaHATb U BOCNPOM3BOAUTb 3adaHHbIE NMoJib3oBaTesieM CUrHarnbl
npoun3BorbHON popmbl. MNonb3oBaTenn MoOryT cosgaBaTh, Pe4akTUpoBaTh U COXPaHATbL CBOW CUrHarbl
(nogpobHee cm. B n. Hactpowikn ArbBuilder [Ha cTp. 22]).

Kpome TOro, MOXHO co3agaBaTb MOAYINMMPOBaHHbIE CUTHArbl, NCMOJ1b3yA MEHKO MO,EI,yJ'IHLI,VIﬂ B rpynne
Pexunm paGOTbI. Hwxe B Tabnuue npmBeaeHbl codeTaHnda TMNoB MoaynAaAunm m (bOpM BbIXOAHOIoO
CurHana.

Tabnuua 6: Tunbl Moaynsauun n opMbl BbIXOAHOIO CUrHana.

Pexum CuHycounaanbHbIW, NPSAMOYrOfbHbIN, UmnynbcHbin | WWym,

paboTbl nnnoo6pasHbIi, NPOU3BONbHLIN, Sin(x)/X, HanpshkeHue
cdbyHKumna Maycca, yHkuus JlopeHua, NOCTOAAHHOIO
HapacTarLLasa 3KCMOHeHTa, yobiBatowas TOKa
3KCMOHEHTA, raBepCUHYC

HenpepbIBH. . . .

Mopaynsuus

AM .

UM .

oM .

YMH .

WM .

Ceunup. .

Mauka . .

NMPUMEYAHMUE. Korga npnbop paboTaeT B pexkvmMme reHepauum curHasna npor3BosibHOM hopMbl, HACTpoKiKa
pa3maxa HanpsbkeHus (Bpasvax) Ha Nprbope nokasbiBaeT padmax HanpskeHWs! (Bpaswax) HOPMaNM3oBaHHOTO
curHana. Korga npubop paboTtaeT B pexuvme reHepaumm curHanos Sin (X)/x, dyHkums Maycca, pyHkums
JlopeHua, HapacTatoLas SKCNOHeHTa, yObIBatoLLas SKCNOHEHTA UMW raBePCUHYC, pa3Max HanpshkeHs
(Bpasvax) ONpeaensieTcs Kak yaBOEHHOE PacCTOSHME OT HyNs 40 MUKOBOTO 3HAYEHUSI.
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HAns ebi6bopa ¢hopMbl 8bIXOOHO20 cuz2Hana:

1. Bb|6ep|/|Te Ha 3KpaHe 3Ha4Y0K BasoBbIn. 3aTeM Ha CEeHCOpPHOM 3KpaHe nnéo npu MNOMOLLIA KHOMOK
nepep,HeVl naHesnn MOXXHo Bbl6paTb OOWH M3 l-IETpréX CTaHOapTHbIX CUrHanos.

Advanced

ArbBuilder

+ ® @

Add Apps Utility Help

PucyHok 10: CeHCOpHbIN 3KpaH

2. Ha ceHcopHOM akpaHe nMbo Npu NOMOLLM KHOMOK NepeaHern naHenu BolbepuTte KHOMKY pexunma
paboTbl HenpepbIBH.

2018/08/31

Freq ‘ 1.000 000 000 00 MHz
Phase 0.00°
Ampl 1.000 Vpp

Offset 0omVv

Units Vpp

PucyHok 11: BbiGop HenpepbIBHOro pexxnma paboTbl
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3. Bocnonb3oBaBLUNCh BbINaAaoLLMM MEHIO HA CEHCOPHOM 9KpaHe NMbo KHonkamu nepeaHen

naHenu, Bbibepute opmMy curHana CuHyc.

2018/08/31

Sine v Continuous v _ Continuous v

0 00 MHz

i A
W

S

21 i3
N

PucyHok 12: Bbi6op cuHycomaanbHOro curHana

1.000 000 000 00 MHz
0.00°
1.000 Vpp

0mVv

Vpp

4. YT06bl U3MEHUTL POPMY CUTHara, NepeianTe B MeHI0 CUrHamnoB 1 BbiGepuTe KHOMKY
Mpon3BonbH. NGO BOCNONb3YyNTECH KHOMKAMMW NepeaHelt naHenu.

YTobbI BEIOpaTL ApYryto AOCTYMHYO hopMy curHana, Takyto kak Sin(x)/x, wym, DC nnn gyHkums

laycca, nepeianTe Ha BbiNnagatollee MeHo hopMbl CUrHamNoB 1 BbibepuTe curHar.

2018/08/31

2]
(|

0 00 MHz Freq

Phase

I
I

Ampl

1
L

Offset

Units

21 i3
N

PucyHok 13: BbiGop curHana npon3BosibHon hopmbl
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Hauano pa6oTbl
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0 00 MHz Freq 1.000 000 000 00 MHz

2]
(|

Phase 0.00°

I
I

Ampl 1.000 Vpp

S

Offset 0mV

Units Vpp

21 i3
N

PucyHok 14: Bbi6op curHana Sin(x)/x

®yHKLMM 6a30BOro pexuma
B rpynne BasoBoro pexunva pa60TbI Ha nepenHeVl naHenn HaxoadaTcAa cnenyruwme KHOMKU:

= HenpepbiBH.
=  Moaynsauus
= Caunup.
= [layka
Mpy noMoLLM 3TMX KHOMOK MOXHO BbIOpaTh MEeToA reHepauum curdana npubopom. [lononHuTensHas

MHopmauums pasmeLleHa B n. Buibop dopmbl curHana (Ha cTp. 11) n Bug nepegHeri naHenu (Ha
CTp. 6).
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Hauano pa6oTbl

Bua 3apgHen naHenu

Hwxe npuBoantcsa n3obpaxeHme pa3bEMOB NaHENN N ONUCaHMEe pa3bEMOB COINacHO No3nLUusm.

2 o
R M BITE T S T TSR AT AL
sk by commchd o e Mo sparsior

ot

PucyHok 15: Pa3bémbl 3agHen naHenu reHepaTtopa cepun AFG31000

1.

2.

6.

[on.Bx.: BxogHow pa3béM BNC, noseonsitowmii 4o6aBnaTe BHELIHWIA CUTHAM K BbIXOAHOMY
curHany kaHana K1.

BHew.Bx.moA.: ABa pazbéma BNC ansi BHELWHMX BXOAHBIX CUrHana Mogaynsumm (4ns kaHana 1 um
KaHana 2). YpoBeHb BXOAHOIO CuUrHarna, nocTynatoLLero Ha 3TM pasbEmbl, ynpaBnseT
HacTpoWnKkamun MmogynsiumMn. Bxogbl kaHanos 1 1 2 He3aBUCUMBI.

BHel.onop.BX.: BXxogHoM pa3bém BNC ans BHelHero onopHoro curHana. BxogHow paswém ans
BHELLHMX OMOPHBIX CUrHANoOB UCNOMb3YETCS NPY CUHXPOHM3ALIMN HECKONBKUX reHepaTopoB
CWrHarnoB NPou3BosibHON hopmMbl/pyHKUMI nnn reHepaTopa cepumn AFG31000 ¢ apyrm npnbdopom.

BHeww.onop.BbIX.: BbIxoAHOW pa3bém BNC ons BHelHero onopHoro curHana. BeixogHon
pasbEéM AN BHELLUHUX OMOPHbIX CUTHANOB UCMOMNb3yeTCs NPY CUHXPOHU3ALMM HECKOSbKMUX
reHepaTopoB CUMrHarNoB NPOMU3BONbLHOM hopMbl/cbyHKLUMIA nnu reHepaTopa cepun AFG31000 ¢
apyrum npubopom.

LAN: npeaHasHadeH ans noacoeanHeHus npubopa k cetn. CoeanHeHne BhINOMNHAETCA kabenem
10 BASE-T nnu 100 BASE-T.

USB (Twn B): ana coegnHenuns ¢ USB-koHTponnepom.

MPUMEYAHMUE. USB-pa3bém Ha nepeaHen naHenu sensetca USB-pasbémom Tuna A.

10.

GPIB: ncnonbayeTcs gns ynpasnennsa npubopom npu nomorum komang GPIB.

BuHT 3a3emneHus waccu: ucnonbayetcs ans 3asemneHust npubopa (Ne pesbbbl 6-32, AnvHa
6,35 MM 1N MeHbLLE).

Pa3bwém gnsa WHypa NnUuTaHuaA: Ond nogcoeanHeHna WwHypa nnuTtaHu4, KOTOprIZ noAKrn4yaeTcAa K
MCTOYHUKY NUTAHNA NepeMeHHOro Toka.

Cnot 6e3onacHOCTU: NO3BONSAET MCMONMbL30BaTb CTaHAapTHLIN (Kensington) npucTtsixkHOM Tpoc ¢
3aMKOM Ans NopTaTMBHOIO KOMMbloTepa ans obecnevyeHns 6e3onacHoOro xpaHeHnsa npubopa.
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Hauano pa6oTbl

16

UHTepcenc USB

Mpnbop moxHOo nogxnounTb K MK npn nomowum USB-kabens. [ns nogknodeHnst npubopa k MK
Hy>xeH pa3beém USB Trna A co CTOpPOHbI KOMMbIOTEPA M pa3bem Tuna B co cTtopoHbl npubopa.
MHTepdenc obecneunBaeT CBA3b C NPUBopoMm.

NMPUMEYAHUE. Pa3sbvém USB Tuna A Ha nepeaHen naHenn npeaHasHadeH ans nogknoyeHus
3anomMuHaroLLLEero ycTponcTaa; pasbeém USB Tuna B HaxoguTes Ha 3agHen naHenu.

A B

PucyHok 16: pa3bémbl USB tTuna Amn B

Bbi6op kaHana

YnpaeneHne akpaHOM OCYLLECTBISETCH KHOMKOM Bbibopa kaHana K1/K2, koTopasi HaxoauTcs Ha
nepegHen naHenu. C eé noMoLLbO BbINOMHAETCH NepekrnioyeHne Mexay AByMs KaHanamu.

BknroyeHue n BbIKINOYeHNe BbIXOO0B

B OBYXKaHallbHbIX MOAENAX MOXHO BKIMKOYaTh UK OTKMKO4YaTh BbIXO4 CUrHana He3aBuCcuMO And
kaHana 1 v kaHana 2. B nio6oe BpemMsA MOXXHO BKIMKOYNTbL OAUH U3 ABYX KaHalnoB nunbo BKMYNTbL 06a
KaHana.

Umo6bi eknoYums ebixo0 cuzHana:

1. Haxmwute Ha nepegHen naHenu kHonky Beixog K1. Ecnu BknoueHa noacBeTka KHOMKU, BbIXOL,
BKIHOYEH.

2. Ecnu ucnonbsyeTcsa AByxXKaHanbHas MoAernb, HaxmuTe kHonky Bbixoa K2 Ha nepegHein naHenu.
Ecnun BkntoyeHa noacBeTka KHOMKU, BbIXOM, BKIHOYEH.

MPUMEYAHUE. CrrHan MoXHO HacTPOMUTb MPKY OTKIMIOYEHHbIX BbIXoAax. ATO NO3BOJSISIET CBECTUM K
MWUHUMYMY BEPOSTHOCTb NOAAYN HEMPABUIIBHOIO CUrHana Ha TECTUPYEMOE YCTPOWCTBO.

UHTepdencbl aona yaanéHHOU CBA3U

[nsa conpshkeHusa npubopa ¢ ceTamu cBsA3u ucnoneaytotca pas3vémsl USB, GPIB n LAN, koTopble
HaxoasTcsa Ha 3agHen naHenu. Ceasb ¢ npubopom obecneyvmBaeTcs NporpamMmmMHbIM obecnevyeHnem
MO TekVISA, koTopoe MOXHO 3arpy3nThb ¢ Beb-caiTa ru.tek.com. OgHOBpPEMEHHO MOXHO
Nosib30BaTbCHA TONbKO OAHUM MHTepdencoM. Npu NOMOLLKN MHTepdenca MOXHO OTNPaBATb Ha
reHepaTtop KOMaHabl C yaanéHHOro ycTponcTBa.

MPUMEYAHMUE. bonee nogpobHasi MHOpMaLusa 1 onucaHme cnucka KoMaHg asis reHepartopa
CcurHanos nNpou3sornbHon dopmbl/dyHkumi cepumn AFG31000 cogepxunTcsa B Pykogodcmee rno
npoepammuposaHuto (07714880x).
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Hayano pa6oTtbl

Hwxe npuBoanTCsa NpMmMep NpUMEHEHUs CTaHO4apTHOM YAanéHHOoMW KoMaHabl. 3Ta KomaHaa
GroKMpyeT NepeaHIo NaHesnb 1 onepaumm, BbINOSHAEMbIE NPV NOMOLLM NepeaHEN NaHenm
reHepatopa. KomaHga npegHasHadeHa ons MHTErpMpoBaHHbLIX CUCTEM UM MaCCOBOrO
NPOW3BOACTBA, rAe, kak NpaBuo, Npubopamu ynpasnsioT KOMMLIOTEPDI.

YpanéHHasa komaHaa ans 6noknposku npubopa:
SYSTem:KLOCk [ :STATe]

YpanéHHasa komanga ans pasbnoknposku npubopa:
SYSTem:KUNLOCk [ : STATe]

HAns mozo ymob6kI 3abnokupoeams npubop ydanéHHol KomaHOoU:

1. TloaknoumTe KOMNBIOTEP K FEeHepaTopy CUrHanoB NPOM3BOSbHOM (OPMbI/YHKLMIA cepumn
AFG31000 npu nomoLum kabens USB unu LAN.

2. YcraHoBuTe Ha komnbtoTep MO TekVISA (3arpy3uTtb MO MoxHO ¢ Beb-canTa ru.tek.com ).

3. Tocne yctaHoBkn TekVISA oTkponTe Bknagky OpenChoice Talker Listener u Boibepute
Tpebyembii npubop. Ecnn B cnvcke npubopoB HET Heobxoanmoro npubopa, NpoBepbTE
coegnHeHue kabens, a Takke IP-agpec, ecnn ucnonb3yetcs LAN.

-1 OpenChoice Talker Listener LN =1oix]

File Edit Tools Help

Instruments Enter Command or Script

[Serial] ASRL3::INSTR o Read a " Enabled
[Geril] ASRLA--INSTR rite ea uery ex Entry Enable
[USB] USB::0x0699::0x035F::PQ000035::IN - »

Command / Script History

Rl
Last Updated 8/7/2018 12:58 PM

Update Reset Communications Run  Single Step  Loop

Talker Listener Readout: Display As: @ ASCIiOnly ® Hex and ASCII
Date / Time Duration Command / Data

& Operation Successful A

PucyHok 17: Bbi6op npubopa Ha Bknagke Talker Listener B MO TekVISA
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Hauano pa6oTbl

W3 cnucka npmnbopos BeiGepuTe TpebyeMblin npubop.

KomaHpga 3anpoca ngeHtudpmkaumm *IDN? yke BBeA4eHa B None KOMaHA.

HaxxmuTte kHonky Query (3anpoc) u cuntante pesynbTaT B none gaHHbIX Bknagku Talker Listener.
B none komaHg BBeauTe kOMaHay SYSTem:KLOCK:STATe ON.

Haxmute kHonky Write (3anuck). KomaHga GyaeT 3anucaHa B reHepaTop CUrHanoB
nponssonbHor dopmbl/pyHkumii cepumn AFG31000.

® N o ok

9. Haxmute nobyro KHOMKY Ha nepeaHer naHenu, 4todbl ydoeamTbes, YTO NepeaHasi NnaHenb
3abnokmMpoBaHa.
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OOwee npeacraBneHne o padbote npubopa

BknroyeHue npndopa

Hwke onuceiBaeTca nopsgok NOAKYEHNsT Npubopa K UICTOYHWUKY MUTaHUS, a TakkKe BKIOYEHNS U
BbIKIIOYEHUsT npubopa.

IModcoeduHeHue wHypa numaHus:

1. yGGﬂ,MTer B TOM, 4YTO BbIKNKO4aTesnb NNTaHMA Ha ﬂepeﬂ,Heﬂ naHenn HaxoguTcA B NOJIOXKEeHUN
«BbIKkn.»

2. TNopgkntounte rHe3noBOM pasbEM NOCTaBASEMOro B KOMMEKTE LWHYpa MUTAHUA K LUTEKEPHOMY
paszbEemy NUTaHWUsi NEPEMEHHOro Toka Ha 3adHel naHenu npubopa.

3. TopknioynTe WITEKEp LWHYPa NMTaHUs K 3a3eMJIEHHON PO3eTKe NEPEMEHHOMO TOKa.

IMopsidok eknroyYeHusi npubopa:

Bkntounte npnbop, Haxas BbIKNOYaTeNb NUTaHUS Ha NepeaHen naHenu.

=)
s
(=]
(=]
@0 0 e=
2008 =
@900 =
|® © 00 =
T
ENl BT R RO
o, 0 0:0. 0

Boiknoyatenb nuTaHuA

PucyHok 18: aByxkaHanbHbIN reHepaTop cepun AFG31000, Bua cnepeau

MPUMEYAHMUE. NMpexage 4yeM nonb3oBaTbCA NPpMOOPOM, AOXKANTECH, NOKA HA SKpaHe Ha NepeaHen

naHenu He NosiBUTCS MHGOPMaLMsS O TOM, YTO NPUGOP MPOLLUEN BCE CaMOMNPOBEPKYU, BbINOMHSEMbIE NMPU
BKITIOYEHUW NUTAHUS.
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Ob6wee npeacTtaeneHve o pabote npnbopa

UHTepdenc ceHCopHOro aKpaHa

Ha cnepayolumx pucyHkax n3obpaxeHbl OCHOBHbIE SKPaHHbIE CTPaHMLIbl CEHCOPHOIO 3KpaHa.

Advanced

L ]

ArbBuilder

& ® @

Add Apps Utility Help

PucyHok 19: NmaBHasA aKkpaHHasi CTpaHML,a CeHCOPHOIo 3KpaHa

3KpaH 6asoBoro pexnma no ymonv4aHuro
Ha akpaHe AFG no ymonyaHunio MOXXHO M3MEHSITb CriefyoLlme napameTpbi:

=  CurHan
= BasoBas yHKUMS (HENPEPLIBHbIA, MOAYNSLUS, CBUNMPOBAHME UMW NaKETHbIN)

= YacrtoTa
® [lpeaenbl HaNpsHKeHus
= da3sa

= Epunuupbl nsmeperus (Bpaswax, Vep. ke. UM ABM)
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O6Lee npeacrasneHne o pabote npnbopa

2018/08/31

Sine .

’ 1.000 000 000 00 MHz

0.00°
| 1.000 vpp
| omv

Vpp

PucyHok 20: NnaBHbIN 3kpaH ogHokaHanbHoro AFG

JKpaH paclMpPEHHOro peXxuma no yMos4yaHuio
Ha akpaHe pacLuMpeHHOro pexmnma no yMon4yaHui MOXHO:

=  BblbpaTb Apyrue AOCTyMHble (OPMbI CUTHATOB.

= OTKpbITb COXpaHEHHYIO NOCNeAoBaTeNbHOCTL CUrHaNoOB, BblGpaB KHOMKY
NocnepoBatenbHocTb. CurHanbl oTobpaxatotcsi B Cnncke CUrHarmoB C ykazaHuem nx
UMeHU 1 AnuHbl. CUrHan Takke MOXHO BCTaBUTb B Tabnuuy nocrneaoBaTenbHOCTU Kak OauH
war. Kaxgeln war onpeaenseTcs Kak LMK Uin BeTBb (OXuaaHue, CKayok Unm nepexon),
KOTOpble 3anycKaroTCs No pasHblM cobbiTuAM. CekBeHCOp MOXeT onpeaenuTb Ao 256 waros
n po 16 Mb curHanoB gns kaxaoro kaHana (128 MbB B kauecTtse onuumm).

= Cosgatbu COXpPaHUTb HOBYHO MnocrieoBaTesfibHOCTb CUTHaIoB.

2018/08/31

Index  Ch1 WFM Ch2 WFM Repeat Wait Event Jump Event Jump Addr. Go To
Sequence ‘ P Jumg Jump Addr
1

Waveform List

Name Length

Duration: 05

PucyHok 21: MnaBHbIN 3KpaH pacLUMPEHHOro peXXnMma AByXKaHanbHOro reHeparopa
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O6Lee npeacrasneHne o pabote npubopa
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Sequence Index Ch1 WFM Ch2 WFM Repeat Wait Event Jump Event Jump Addr. Go To

1
Open

New
Save

Save As

Duration: 0 s

Waveform List

PucyHok 22: 3kpaH nocnegoBatesibHOCTM CUrHaNoB oAHOKaHarNbHOro reHepaTtopa

HacTtpowukun ArbBuilder

Mpu nomowm moayna ArbBuilder MOXXHO OTKpbIBaTb paHee co3faHHbIe Unu co3aBaTb HOBbIE
curHansl. Ecnn BbibpaTth 3Ha4vok ArbBuilder n otkpbiTb ArbBuilder, Ha HUXXHeEN NaHenu akpaHa
NOSIBATCA CriefytoLLme onumm:

= dann: no3BonsdeT OTKPbITb, COXPaHUTb, UIBMEHUTb UM CO34aTb HOBbIA CTaHAAPTHbIA CUrHan
UITM HOBOE YpaBHEHME.

nOCTp.: NOCTpOEeHne CurHana nepemMeLlieHmnemMm mMmbilln no ropu3oHTann n BepTnkanu. MoxxHo
BbINOJTHUTb NOCTPOEHNE TOYKAMMU.

"  M3MeHUTb: peaakTupoBaHue curHana.
=  OTnp.: oOTNpaBka curHana Ha BblOpaHHbIV KaHar.
= Bbixopa: Bbixoa u3 ArbBuilder.

Wave1.tfwx
mv\ Pts 200
500 :
400 _

300

Szl e’ %

Draw Edit Send Exit

PucyHok 23: TnaBHbI 3kpaH ArbBuilder

22 "eHepaTop curHanos npom3sonbHow chopmbl/dyHKum cepmun AFG31000 PykoBoACTBO NO aKcnyaTaumm



O6Lee npeacrasneHne o pabote npnbopa

Oo6aBneHue nnu vyAaaneHvwe anﬂO)KeHMﬁ

Ha reHepatop cepumn AFG31000 MOXHO yCTaHaBnNMBaTb NPUOXEHWS (MpUKNagHble NporpamMmmebl) ¢
USB-HakonuTens. Hantu nnm npocMoTpeTb NPUoXeHWsl, KOTOpble NoaaepXuBaeT npubop cepun
AFG31000, moxHo Ha Beb-canTe ru.tek.com.

Umo6bi ycmaHoeums npusioxeHue:

1. 3arpyaute Tpebyemoe npunoxeHue c Bed-cavTa ru.tek.com.

2. CoxpaHuTte npunoxeHue Ha USB-HakonuTene.

3. BcraBbTte Hakonutenb B nopT USB Ha nepenHen naHenn reHepaTtopa cepun AFG31000. Ha
3KpaHe nosiBUTCS 3Ha4YoK [lo6aBUTb NPUITOXKEHUA.

Advanced

ArbBuilder

+ OO

Add Apps Utility Help

3Ha4yok [Jo6aBnTb NpUIOXKeHNs
aAKTUBU3NPOBaH
PucyHok 24: 3Ha4yok [Jo6aBUTL NPUNOXeHUA aKkTMUBU3NPOBaH

4. Bbibepute 3Ha4ok [lo06aBUTb NPUITOXKEHUS.

5. Tlepengute K 3arpy>keHHOMY NPUOXEHNIO 1 BbibepuTe ero. Painnbl 3arpyXeHHbIX NPUIOXEHUIA
UMEIOT paclumpeHme * . tfa.

"eHepaTop curHanos npou3sBonbHow dopmbl/dyHKum cepumn AFG31000 PykoBOACTBO NO 3KcnyaTaumm
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Ob6wee npeacTtaeneHve o pabote npnbopa

Application Install

System IibDourJIePu
Volume IsePlugin...

libDoublePulsePluginB9.tfa

Add Apps Utility

PucyHok 25: MNMepexop K 3arpyXeHHOMY NMpUIoXeHUo

6. YTO6bI HaYaTb yCTAHOBKY NPUNOXeHUs, HaxxmuTe Ha OK.
7. Koraa Ha akpaHe nosiBUTCcs CoobLLEHNE, BbIKMIOUMTE N CHOBA BKMNoYMTE Nprnbop.
8. Ha rnaBHoOW cTpaHuLe NOABUTCA 3HAYOK HOBOMO MPUIOXKEHWS.

Advanced

ArbBuilder DoublePulse

+

Add Apps

PucyHok 26: [locTynHO HOBO€E NPUoXeHue

Ymob6bi ydanums npusnoxeHue:

1. Bbl6epVITe 3HAYOK MPUINoXeHnA n B Te4eHne OByX CEeKyH yp,ep>KV|Ba|7|Te €ro, a 3atem oTnycTuTe.
Ha 9KpaHe NoABUTCA coobueHue, 3anpalmsaree noarsepxgeHme yganeHus.

2. Bbibepute OK, 4ToObI NpoaomknTb onepaumnto, mnd6o OTMeHa, YToObl €€ OTMEHUTb.
3. Koraa Ha akpaHe nosiBuTcsa coobLLeHMe, BbIKITIOUMTE 1 CHOBA BKIOYMTE Nprobop.
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O6Lee npeacrasneHne o pabote npnbopa

MeHio CepBuc

Haxmute Ha 3Hadok CepBucC (LLECTEPHS) Ha NepeaHen naHenu npnbopa, 4Tobbl BLIBECTU HA
CEHCOpHbIN 3kpaH MeHo Cepauc. B MeHio CepBUC MOXXHO NOMY4YUTb AOCTYM K CNEAYHOLUMM ONUUSIM:

Cucrtema
HwarHocTtuka/Kannbposka
WHTepdenc BBoaga/BbiBOAa
MeHto 3aWwmThl
Mukponporpamma
JInueHsus

Bonee noapobHas nHdopmauus cogepxntcs B n. Onumm MeHo Cepsuc (Ha cTp. 85).
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KpaTkoe onncaHue oyHKLUMU

Ba3oBbIN pexum

"eHepaTop curHanos nNpoussonsHon dopmbl/dyHkumun cepun AFG31000 moxeT paboTaTb B ABYX
pexvmax paboTbl — 6a30BOM M pacluMpeHHOM (MocrnenoBaTensHOCTH).

= B 6asoBom pexume npmbop paboTaeT co cneumanbHbiM UHTEPKENCOM NoMnb3oBaTens,
KOTOPbI aHanorM4yeH NpUMeHsieMoMy B CTaHAAPTHLIX reHepaTopax CUrHanoB NPOU3BOSIbHON
hopMbl/PyHKUMNIA. YNpaBneHue reHepupoBaHmemM yHKLUUA 1 CUTHANoB NpOn3BOSTbHON
hOpMbI OCYLLLECTBIISAETCH MUHUMATbHBIM YACITOM ONepaunii C KHOMKaMu € UCNofNb30BaHNEM
HEeCNoXXHOro ApeBa MeHto. [Nepexon OT 0O4HOM YacTOThl K APYrO MOXHO BbIMOSHSATb, HE
6ecnokoschb 0 ANMHE CUrHana 1 YacToTe anckpeTmsaummn. ATo o4eHb yaobHo npu paboTte ¢
aHanoroBbiM1 YCTPONCTBaAMM, HAaNpUMep Npy onpeaeneHnn YacToTHBIX XapakTepucTuk
GunbTpoB/ycUnuTenen, Nnn LMpPOBbLIMN YCTPONCTBaAMU, KOrAa HY)KHO YacTo MEHATb
TaKTOBYIO YacTOTY.

" B pacwmpeHHom pexume (CTp. 67) MOXHO reHepmpoBaTb CUrHanbl GOMbLLIOW AMMHbLI UK
CuUrHarbl CO CINOXXHbIM TakKTUpOBaHUEM.

BbiaBuraembie naHenwu CeHCOPHOro 3KpaHa

BblaBrraemMble naHenu pasMeLleHbl Ha MHOTMX 3KpaHHbIX CTpaHULax CEHCOPHOIo 3KpaHa, BKItovasi
cTpaHuubl basosbin, PaclumpeHHbii n ArbBuilder.

MPUMEYAHME. JocTyn K BblABUraeMbIM NaHensam He NpefycMoTpeH Ha akpaHax Havano n Cepsuc.

npOCMOTpVITe crnenywuine pucyHku, 4YTOObI MOHATL, KaK CMaxuBaTb NaHenu, 4YTobbl nony4nTb OOCTyn
K AONOJTHUTES1bHbIM @yHKLI,VIFIM M OAaHHbIM.

2018/08/31
Freq l 1.000 000 000 00 MHz Freq ‘ 1.000 000 000 00 MHz
Phase 0.00° Phase 0.00°

High ’ 500 mV Ampl 1.000 Vpp

Low I -500 mV Offset 0omVv

Units Vpp Units

PucyHok 27: BeiaBuraemasi HAXXHAA NaHenb
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KpaTtkoe onucaHune dyHKUMA

2018/08/31

InterChannel Ch2 Multi-unit sync  Save/Recall ArbBuilder
Align Phase (J Level Ch1=Ch2 Copy Ch1 to Ch2

(J Phase Ch1=Ch2 (J Frequency Ch1=Ch2 Copy Ch2 to Ch1

PucyHok 28: Tabnuubl B BbIABUraeMOW HMXKHEN NaHenun

CMaxuBaHue

2018/07/19

PucyHok 29: BbigBraemas BepxHsisi naHenb
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CospaHue nMnynbCHOIro CurHana

Ymo6bi co30amb UMNyNbCHbIU CU2HaI:

1.

2.
3.
4

Bbibepute 3Havok BasoBbin.
BbibepuTe cTpenky packpbliBatoLLerocs Cnncka ans nepexoaa K onunsam gopmel curHana.
BbiGepuTe kHONKy MMNynbCH.

Bbibepute kHoMKy YacToTa Ha CEHCOPHOM 3KpaHe Ans nepexoga oT onumm YacTtoTta k onuum
Mepwnoga.

Ha ceHcopHoM akpaHe Bbibepute kHonky Koadodp. 3anonHeHus v npu noMoLm LmdpoBomn
KnaBnaTypbl CEHCOPHOIO 3KpaHa BBEOUTE 3HAYEHME HACTPOMKN.

MoBTOpHO WEnKHUTE Ha kHomMKy Koadhdh. 3anonHeHus ang nepexona ot onunn Koadd.
3anonHeHusa k onuun LnpuHa. Beeante 3HadeHne HacTponkn LLIMPpUHBGI.

Bbibepute onuuio NMepeaHnn n 3agHUM 1 BBEANTE 3HAYEHMS HACTPOWKK ANsi NepenHero un
3agHero poHTa.

CDopmynbl onucaHunAa nMNyJnbCHOro curHana

Criegyowmii pucyHoK 1 coopmMyrna nomMoratoT 0GbsCHUTb CBSI3b MeXZY NeproaoM, CKBaXKHOCTbIO,
LUMPVHOW UMNYNbCca, a Takke ANUTENbHOCTBLIO NepeaHero 1 3agHero poHTa UMnynbea.

10 %

90 % £

50 % 50 %

[ LnpuHa MMNybea | —————

. " ‘

[nnTensHoCTb nepeaHero hpoHTa | | [nnTensHOCTb 3aaHero ppoHTa |
- Mepvoa

¥

PucyHok 30: InutenbHOCTbL Nepuoaa uMmnynbca

Crieaytowme opMynbl CriykaT Anst ONMCaHUSt UMMNYTIbCHbIX CUTHANOB U ONPeAensiioT ANMTENbHOCTb
nepegHero ppoHTa, ANUTENbHOCTE 3aAHEro opoHTa, NepUoa U LNPUHY UMMyIbCa.

IEdge = dnumernbHOCMb nepedHe20 ¢hpoHma

tEdge = dnumernbHOCcMb 3a0He20 hpoHMa

MakcumanbHas AnuTenbHOCTL NepeaHero PppoHTa. ITO 3HaAYeHUe nNpeacTaBnseT cobon
MUHUMarIbHOE M3 TPEX pe3ynbTaToB B KaX4OM NpUMepe.

Ecnu pexum paboTel HenpepbIBHbIN:

Temp1=0,8* 2,0 * wupuHa — tEdge;
Temp2 = ( nepuod — wupuHa ) * 0,8 * 2,0 — tEdge;
Temp3 = 0,625 * nepuo?.

Ecnun pexum paboTtbl He HenpepbIBHbIN:

Temp1 = 0,8 * 2,0 * wupuHa — tEdge;
Temp2 = ( nepuod — neped.chppoHm — wiupuHa ) * 0,8 * 2,0 — tEdge
Temp3 = 0,625 * nepuod.
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KpaTtkoe onucaHune gyHKUMA

MakcmanbHas AnuTeNIbHOCTbL 3aAHero hpoHTa. OT0 3HauYeHne npencraBnseT cobon
MUHMMarnbHOE M3 TPEX pe3ynbTaToB B KaXKOAOM Npumepe.

Ecnu pexum paboTbl HenpepbiBHbIN:
Temp1=0,8 * 2,0 * wupuHa — IEdge
Temp2 = ( nepuod — wupuHa ) * 0,8 * 2,0 — IEdge
Temp3 = 0,625 * nepuod.
Ecnu pexum paboTkl He HenpepbIBHbIN:
Temp1=0,8 * 2,0 * wupuHa — IEdge
Temp2 = ( nepuod — neped.coppoHm — wupuHa ) * 0,8 * 2,0 — IEdge
Temp3 = 0,625 * nepuo?.

OTKpbITL/COXPaHUTbL CUrHaN NPOU3BONbLHON (hOpPMbI

CuvirHansl Npor3BobHOM hOPMbl MOXHO COXPaHSITb BO BHYTPEHHEW NamsATy npubopa nnm Ha
USB-HakonuTene. Ecnv Hy>HO coxpaHuTb GonblLUe CUrHanoB, MOXHO BOCMOMb30BaTbCS
USB-HakonuTenem, KoTopbiv yctaHaBnvBaeTcs B nopt USB.

,qﬂﬂ mo2o Ymob6hbi OMKPbIMb CU2HaIl:
1. BbibepuTe Ha ceHCOpHOM 3kpaHe 3Ha4yok BasoBbin.

2. Ha ceHCOpHOM 3KpaHe CcMaxHuUTe BBEpX Oenyto CTpesnKy, KoTopas HaxoguTCs BHU3Y 3KpaHa, 1
nepengnte Ha Bknaaky ArbBuilder (nogpobHee cm. B . BblaBUraemble NaHenm CEHCOPHOro
aKpaHa [Ha cTp. 27]).

2018/08/31

Freq ’ 1.000 000 000 00 MHz ” Freq [ 1.000 000 000 00 MHz

Phase 0.00° Phase 0.00°

’ 500 mV Ampl [ 1.000 Vpp

’ -500 mV Offset I 0mVv

Vpp Units Vpp

500 mV

PucyHok 31: BbigBMraemasi HIXXHASA naHesnb

3. Bbibepute kHonky OTKpbITB.
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2018/08/31

InterChannel Multi-unit sync  Save/Recall ArbBuilder

Open New Edit1

Edit2

PucyHok 32: Bknapka ArbBuilder

Ymob6bI coxpaHums cuzsHan:
1. T[pun OTKPbITOM Ha 3KpaHe curHane Bbibepute KHoMNKy dann.

2. Ecnu B MeHI0 HeT kHomnku ®aiin, B HEM 6yayT kHonku CoxpaHuTb 1 Cox. Kak. Ecnin HyxHo
N3MEHNTb UMSA U MECTOMOJIOXKEHNe coxpaHaeMoro danna, Beibepute onuuto Cox. kak. Ecnu
harin coxpaHsaeTcs C NPeXHUM UMeHeM, BbibepuTe KHOMKy CoxpaHuUTb.

CospgaHue curHanoB wymMma Unn HanpsxxeHunsa noCToAHHOINoO ToOKa

4Ymob6bi coz0amb cuzHan wyma:

1. Bbibepute 3Ha4ok BasoBbin.

2. BbibepuTe ums curHana B Bbinagarowem MeHo K1 Ha CEHCOpHOM 3KpaHe.
3. Bbibepute kHonky Lym.

Ymo6bl co3damb cuzHan HanpsKeHuUsl NocMmMosIHHO20 moka:

1. BbiGepute 3Havyok Ba3oBbIn.

2. BbibepuTe ums curHana B BbinagatoweM MeHo K1 Ha CeHCOpHOM 3KpaHe.
3. Bbibepute kHonky DC.

MPUMEYAHUE. Mogynsauns n cBMNMpOBaHWE CUrHana Lwyma HEBO3MOXHbI.

Co3pgaHue nakeTta curHanoBs

Mpubop MoXeT BbiAaBaTb Ha BbIXOAE NAKeT CUTHaNoB, COCTOSLLMIN U3 CTaH4APTHBIX CUIHAIIOB,
Hanpumep CUHYyCOoMAanbHOW, MPSAMOYrOfIbHON, MI006pa3HON, UMMYBCHOM UITM NPOU3BOSTLHOW
dopmbl. IMprnbop No3BonsieT CNONb30BaThb CNneaylLne TUMbl MaKETHbIX PEXNMOB.
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32

Co3aaHume nakeTHOro curHana no CUrHany 3anycka

Ecnu |'|p|/16op nony4yaet BXOAHOW curHan 3anycka OT BHYTPEeHHEero nnn BHelHero NCTO4YHMKa 3anycka,
yp,anéHHyro KOMaHA4y UM ecnun HaXxkata KHOMKa 3anycka Py‘-IHOIZ, Ha BbIX0O[ np|/|60pa nogaétcs
3aaHHOEe 4YMCJ10 LUMKITOB CUrHana (FIO C‘-IéT‘-IVIKy NnakeToB I/IMI'IyJ'IbCOB).

B npuMepe HMxe onncbiBaeTCcA NoOpAa0K CO3aHNA COBOEHHOIO MMMyribCa B NMNakeTHOM peXume.

Umo6bI co30amb nakemHbIl cu2Has rno CU2HaJly 3anycka:

1.

2.
3.
4

Boibepute 3Ha4yok Ba3oBbin.
BbibepuTe kHOMKy HenpepbiBHBIN B BbinagawoLwem MeHio K1 Ha ceHCOpHOM 3KpaHe.
BbiGepuTe kHoMKy Mayka.

B HacTpoikax onumm Pexum BbiGepuTe 1 LMK, N LUKIOB 1M BeCKOH. YMcrno LMKnoB, 4Yto
OyaeT o3HavaTb BKMOYEHME NAKETHOIO pexuma no 3amnycky.

UTto6bl Cco3agaTb COBOEHHbLIN MMMYIbC, ycTaHoBuTe HacTponky Limkn (N-umknos) Ha 2. Ha

cneaywowemM pucyHke BuaHO, YTO 3TOT CUrHan ABNAETCA BbIXOOAHbIM CUTHANIOM,
creHepunpoBaHHbIM NO CUrHany 3anycka.

2018/08/31

Ch1 Burst v Continuous ¥

Freq ’ 1.000 000 000 00 MHz ’ 1.000 000 000 00 MHz

Lead Delav 0.00 ns 0.00°
1.000 Vpp

0mVv

PucyHok 33: MNakeT umnynbcoB
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Co3paHune cTpoObMpPOBAHHOIO NAaKeTHOro curHana

Mpubop BbIAAET HENPEPLIBHLIM CUrHan, koraa nosnydeH aeKTUBHbLIN BHELLUHUIA CTPOOMPYHOLLMIA
curHan, Kkorga Haxkarta KHorka 3anycka PyyHon, korga nogaHa yaanéHHasa komaHaa unu B TeveHue
50 % BbIOpaHHOrO MHTEpPBana BHYTPEHHEro 3amnycka.

B nakeTHOM pexnme co cTpobnpoBaHMEM BbIXOOHOW CUrHamM BKIKOYAETCS UM OTKIOYaeTCs B

3aBNCUMOCTM OT BHYTPEHHENO CTPOBMPYIOLLErO CUrHama unm BHELHEro curHana, nogaHHoro Ha

BXOOHOW pa3bEéM 3anycka Ha nepeaHen naHenu npubopa. Koraa ctpoOumpyowwmii curHan UCTUHHBIN

(BbICOKMI YPOBEHb) UMM Ha)kaTa KHOMKa 3anycka Py4yHoln Ha nepegHen naHenu, npubop reHepupyeT

HenpepbIBHbIA CUrHar.

,qﬂﬂ co3daHus cmpo6uposaHHoao nakemHo2o0 cuc2Hazna:

1. BbibGepuTe 3Ha4ok BazoBbin.

2. BeblbepuTte kHonky CuHyc B Bbinagatoem MeHto K1 Ha CeHCOpPHOM 3KpaHe.

3. BbibepuTte kHonky Mauyka.

4. Y6eputecb, 4To BblbpaH pexrm CTpoOMpoOBaHHAsA 30HA, YTO O3HAYAET, YTO BKIMOYEH NAKETHbLIN
pPeXnM Co CTPOOUPOBaHMEM.

Ha cnegytowem prcyHke nsobpaxeéH akpaH ocuunnorpada. BepxHui curHan sBnsieTcst BbIXO4HbIM
cvrHanom 3anycka. CHuM3y HaxoauTcst CTPOOUPOBaHHbIN CUrHar.

(@ 5.0 o 7 szomv‘

2000s .00
+¥202.000us l 10k points H

30 May 2018
13:57:50

PucyHok 34: CTpoO6MpoBaHHbIN NaKeTHbIA CUrHan

NMPUMEYAHME. B npubope npeaycMoTpeHbl CneaytoLme NCTOMHUKN CUrHana 3anycka Ans nakeTHoro
pexuma: BHYTPEHHWUIA UMy BHELLHWIA cUrHan 3anycka; py4Hon 3anyck nubo yaanéHHasa komanaa. Ecnu
BblbpaHa onuusa CTpobrpoBaHHasi 30Ha, HACTPOWKN CYETUMKA NakeTa UMNYNbCOB UTHOPUPYHOTCS.

"eHepaTop curHanos npou3sBonbHou dopmbl/dyHKuUMI cepumn AFG31000 PykoBOACTBO NO aKcnyaTaumm 33



KpaTtkoe onucaHune dyHKUMA

CBVIHVIpOBaHVIe CurHana

B pexxume cBunupoBaHns Npubop reHepupyeT BbIXOQHOW CUrHarnm, YactoTa KOTOPOro U3MeHseTcs no
NIMHENHOMY UK NorapudMmNYECKOMY 3aKOHY.

B aToM pexrme MOXHO 3adaTb CreayroLlme HaCTPOMKKN (BOCMONb3yNTECH MPOKPYTKOM BHU3, YTOObI
NpOCMOTPETb BCE ONLUN):
® HavanbHasa 4yactoTta
= KoHeuHas yacToTa
=  Amnnutyga
= CwmelleHune
= EQMHUUBI U3MepeHus
= Bpems CBMNUPOBaHMWSA
= Bpewms Bo3BpaTta
® LeHTpanbHasg yacTtoTa
"  YacToTHbIN AManasoH
= Bpewms ygepxaHus

2018/08/31

Start ‘ 100.000 000 kHz Start ‘ 100.000 000 kHz

Stop ‘ 1.000 000 00 MHz Stop ‘ 1.000 000 00 MHz

Ampl ‘ 2.000 Vpp Ampl | 1.000 Vpp
Offset Offset ‘ 0mv
Units Units Vpp

Sweep

PucyHok 35: HacTtponku curHana B pexxmme CBMNMPOBaHUs
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YmobbI ebinosIHUMB ceunupoeaHue cuesHana:

1. BblbepuTe 3Ha4yok Ba3oBbIN.

2. Ybepautech, YTO Ha ceHcopHOM akpaHe Anst K1 BbibpaH curHan CuHyc. B aTom npumepe B
KayecTBe BbIXOOHOrO curHana (curHana HecyLlen) ncnonb3yeTcs curHan CUHyconaanbHOn
dopMbl.

3. B Bbinagatowem meHo K1 Ha ceHCoOpHOM akpaHe BblbepuTte pexnum paboTbl HenpepbIBHbIN.

4. BblbepuTe kHomky CBMNUP.. B MeH0 CBUNMPOBaHUA MOXHO 3a4aTb HavarbHY0 4acToTy,
KOHEYHYI0 4acToTy, BpeMs CBMNMPOBaHUA U BPeMs Bo3BpaTa. Bpems Bo3BpaTa — 9TO KONMMYECTBO
BpeMeHu, Heobxoaumoe ANnsi nepexoda OT KOHEYHOW YacTOTbl K HaYanbHOM YacToTe.

Ha cnepytowem pucyHke n3obpaxeéH NpMMepHbIi akpaH ocuunnorpada. CurHan B BEpXHEN YacTu
3KpaHa — 3TO NMpUMep CBMNMPOBAHHOTO curHana. CurHan CHU3y — BbIXOAHOW cUrHar 3anycka.

AN AR

\ﬂ\ A

| \
|
\

(@ 500mv o @ 1.00V 04 1.00ms [[7-soms7s ]
\»v4.01000ms )} {10k points | |

PucyHok 36: CBMNMpOBaHHbIN CUrHaM Ha 3KpaHe ocuunnorpada

NMPUMEYAHME. NMpu cBMNMpOBaHMM MO YacTOTE MOXHO BblOpaTh CUHycouAanbHy0, NPSIMOYTrOSbHYHO,
nNMNoo6pasHyo U NpousBosnbHy hopMy curHana. IMnynbCHele cUrHarbl, CUrHansl Wwyma u
HanpsKeHMs1 MOCTOSHHOIO TOKa BbIbpaTb HEBO3MOXHO. Cpasy nocrie Bibopa pexvnma CBUNMpoBaHus
Ha4YMHaAETCH Ka4YaHUe YacToTbl OT HAYasbHOWM YacTOThbl 40 KOHEYHOM YacTOThl CBUNMpPOBaHus. Ecnim
HavyanbHasa YacToTa MeHbLLE KOHEYHOW YacTOoTbl, MPUBOP BbIMOMHSET CBMNUPOBAHME OT HU3KOW YacToThl
K BbICOKOW. ECcnn HavanbHasa YyacToTa BbilE KOHEYHOW YacToThl, MPUOOpP BbINOSHAET CBUNUPOBAHWE OT
BbICOKOW YaCTOThbl 10 HU3KOW YaCTOThI.
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36

Moaynauua curHana

B cnenyolem npumMepe onvchiBaeTcs NopsiAoK MOAYNALMU cUrHana npy nomoLy KHonku Moaynauus.

HAns ezeHepupoeaHusi cueHana c amnaumydHol Modynsayueu:

1.
2.

© N ok w

Beibepute 3Ha4yok Ba3oBbIn.

Y6eaunTtech, YTO Ha ceHCOpHOM akpaHe Anst K1 BbibpaH curHan CuHyc. B aTom npumepe B
KayecTBe BbIXOLHOr0O curHana (curHana Hecyllem) UCNomnb3yeTcs CUrHan CUHyconaanbHom

dopMbl.
B Beinagatowwem MeHto K1 Ha ceHCOpHOM akpaHe BbibepuTe pexum paboTel HenpepbIBHbINA.

Bbibepute kHonky Mogynsaums.

[MpokpyTnTE NaHenb BHM3, YTOObI HANTK onumio Tun MogynaAuun, 1 3ameHuTe eé€ napameTp Ha AM.
Ons HacTtporikn NctouHuk AM BbiGepuTe napameTp BHyTpeHHMA.

MpokpyTnTE NaHenb BHWU3, 4TOOLI HANTK HAcTponky Yactota AM.

Beibepute HacTporiky Fny6uHa u ykaxuTe rnybrHy B NpoueHTax.

Ha cnegyowem pyucyHke n3obpaxeéH TUMMYHBIA CUrHan ¢ amnnnTyaHoON Mmoaynsunen,
oToGpaXkaeMbIl Ha 3KkpaHe ocumnnorpada.

5.00MS/s H [2 ] S20mV‘
10k points | { )

30 May 2018
113:59:24

PucyHok 37: CurHan c amnnmTygHOW Mmoaynsauuen Ha aKkpaHe ocuunnorpaca

NMPUMEYAHME. NMonb3ysack waramu, ykasaHHbIMW BbILLE, MOXHO CreHepupoBaTb CUrHar bl C YaCTOTHON
moaynsuuen (UM) unm dasoson mogynsaumen (OPM). [ina HecyLero curHana Henb3s BbibpaTe curHansl
cnegytowen copmbl: MmnynbcH. Wym n DC. B kavecTBe ncTtouHrnka AM MOXHO BbIGpaTe BHYTPEHHMWN
Wny BHELHWI curHan. Ecnun BeiIGpaH BHELHNIA UCTOYHUK W yCTaHoBNEeHa rmybnHa mogynsauun, paBHas
120 %, BbIXOOHOW curHan byaet MMeTb MakCUMarnbHy amnaMTyay Torga, korga Ha pasbem
BHELL.BX.MO/L., Haxogsawuinca Ha 3agHen naHenwu, nogaétca curHan 11 Bpaswax. Popmy mogynsaumm
MOXHO BblOpaTb 13 BHyTpeHHen namsaTtu unm USB-Hakonutens.

Hwke nprBeaeHbl BbipaXKeHWs AN aMinmTyabl BbIXOAHOIO CUrHarma npu pasHbIxX TMnax Mogynsauum:
AM, YM 1 ®M (B 3TOM NpMUMepe CnHyconaanbHbIA CUrHaN UCMNONb3YeTCs U NS HECYLLEN, U OIS
MOZYMPYIOLLIEro curHana):
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A

AM:Output(Vp-p) M
OUPURVYRR) = T+ 100

——sin(2mfmt))sin(21mfmt))sin(21fct)

FM:Output(Vp-p)

Asin(21r(fc+Dsin(21fmt))t)

P
360 sin(2mfmt))

PucyHok 38: YpaBHeHUs Ana MoAaynupoBaHHbIX CUTHaNoB

AM:Output(Vp-p) = Asin(2mfct+2m—

B cneaytouleit Tabnuue gaHbl onpeneneHns nepeMeHHbIM, UCMoNb3yeMbIM B BbllleyKasaHHbIX
ypaBHEHUSX.

Ta6bnuua 7: lMepeMeHHble, UCMONb3yeMble B yPaBHEHUAX aMMIMTYAbl BLIXOQHOIO cUrHana

AMNnnUTyOa HecyLlemn A (Bpasmax)

YacToTa Hecylen fc (M)
YacTtoTa moaynsaumm fm (Mu)
Bpems t(c)
nybuHa amnnutygHon |m (%)
Moaynsuum

Oesunauua YM D (Mu)
Oesuauua ©M P (rpagyc)

B cneaytouleit Tabnuue nokasaHo COOTHOLLEHWE MeXAay ryGUHOM MoaynAUMN U MakcUMarbHOW
amMnnUTygon Ans aMmnaMTyaHoW Moagynsuum (BblopaH BHYTPEHHWUIA UCTOYMHUK MOAYNSALNUN).

Tabnuua 8: CooTHoweHne mexay rmyouHom MmoaynsaumMm U MakcCMMarnbHOM aMnMTyaon

Fny6uHa MakcumanbHas
aMnnutyaa

120 % A (Bpasmax)

100 % A (Bpaswax) * 0,909

50 % A (Bpaawax) * 0,682

0% A (Bpaswax) * 0,455
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38

YacTtoTHas MaHuUnynauunAa curHana

YactoTHasa maHunynauusa (UMH) — aTo BUA MaHMNynsumm, Npy KOTOPOW YacToTa BbIXOAHOMO CUrHana
CKa4ykooOpasHO M3MEHSIETCA MeXady YacTOTOW HECYLLEro curHana n 4actoTon ckadka. Huke
onncbiBaeTCs NOPSA0K reHepauumn YacToTHO-MaHUMYNMPOBAHHOIO CUrHana.

Ans eceHepupoeaHusi 4YacmomHo-MaHunynupoeaHHo20 cu2Hana:

1.
2.

o gk w

Bbibepute 3Havok BasoBbin.

Y6eauTtech, 4To Ha ceHcopHOM akpaHe Ans K1 BbiGpaH curHan CuHyc. B aTom npvMepe B
KayecTBe BbIXOOHOIO CUrHarma (CurHana Hecyllei) Ncnonb3yeTcs CurHan cMHycongansHom

dopmbl.

B Bbinagatowem meHto K1 Ha ceHCopHOM akpaHe BbibepuTe pexnm pabotel HenpepbIBHbIN.
Bbibepute kHonky Mogynsuusa.

MpokpyTuTe NaHenb BHW3, YTOObI HANTX ONUMIO TN MOAYNALMK, U 3aMeHNTe e€ napameTp Ha YMH.

Onsa onumm nctovHuka curHana Mct.YYMH Boibepute napameTp BHyTpeHHUI nnn BHewHui.
Ecnu BbibpaH napameTp BHewHuin, napametp CABUM YacTOTbl MaHUNYNALMU UTHOPUPYETCS.

Bbibepute onuuio YacToTa ckayka 1 yCTaHOBUTE €€ 3HauyeHne. YacTtoTa HecyLlero curHana
CcMeLLaeTcs 40 YacToThl Ckavka C BbIBpaHHOW CKOPOCTbIO CABMIra YacToTbl MaHMNynsaummy, a
3aTeM BO3BpaLLaeTCH K 3Ha4YEHNI0 NCXOOHON 4YacToTbl.

NMPUMEYAHME. NeHepaTopbl curHanos npou3sonbHon dopmbl/dyHkumi cepumn AFG31000 reHepupytoT
YMH curHansl ¢ HenpepbIBHOW ¢ha3omn.

2019/08/23

Frequency ‘ 1.000 000 000 00 MHz Frequency ‘ 1.000 000 000 00 MHz
High ‘ 500 mV Phase 0.00°

Low ‘ -500 mV Amplitude ‘ 1.000 Vpp

Units VPP Offset | omv

Modulation Type FSK Units Vpp

FSK Source Internal

PucyHok 39: Tun mogynsuum
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Lin POTHO-MMNYJIbCHAaA MoAYyNAUUA CUrHana

HAnsi 2ceHepupoeaHusi cuzHana ¢ WUPOMHO-uMnysibCcHol modynsiyuell (LLINM):
1. BbiGepute 3Havyok Ba3oBbIn.
2. Bbibepute kHonky UMnynbce B Boinagatowem meHto K1 Ha ceHCopHOM akpaHe.

2019/08/23

Pulse v Modulation Sine Continuous v

) 00 MHz Frequency ‘ 1.000 000 000 00 MHz

|
"

Phase 0.00°

(2

Amplitude | 1.000 Vpp

Offset | omv

Units Vpp

B 13

PucyHok 40: Bbi6op umnynbcHow chopMbl curHana
3. B Bbinagatowem meHto K1 Ha ceHCopHOM 3kpaHe Bbibepute pexum paboTel HenpepbIBHbIN.

4. BbibepuTe kHonky Mogynsauums.

2019/08/23

Frequency . Frequency | |1.000 000 000 00 MHz
High Phase 0.00°

Low Amplitude |11.000 Vpp

Units Offset lomv

Duty 50.000 % Units Vpp

Leading 4.00 ns

PucyHok 41: Bbi6op pexuma Mogynaumsa
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5. [Onga Hactporiku nctodHmka Uet.LUUM BeiGepuTe napameTp BHyTpeHHUN nnu BHewwHun.

2019/08/23
———
Leading 4.00 ns Frequency ‘ 1.000 000 000 00 MHz

PWM Source Internal v Phase Larn) =

Trailing Internal Amplitude | 1.000 Vpp
Modulation Shape n Offset I 0omv
PWM Frequency 10.00 kHz Units Vpp

Deviation 5.0%

" Tops 50.0 ys 100.0 ps 150.0 ps ps

PucyHok 42: Hactponku ncrouHuka LLUIUM

6. BbibepuTe onumio AleBnaums 1 yCtaHOBUTE 3HaYEHNe AeBraLmm B npoueHTax (aesmaums LUVM).

2019/08/23

‘—
Leading AT Frequency ‘ 1.000 000 000 00 MHz

PWM Source Internal Phase 0.00°

Trailing 4.00 ns Amplitude ’ 1.000 Vpp

Modulation Shape  Sine Offset ‘ 0omv

PWM Frequency 10.00 kHz Units Vpp

Deviation

PucyHok 43: Hactponka geBuauumn
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7. Onpegenute dopMy MOOYNSLMM.

2019/08/23
Leading Frequency \‘ 1.000 000 000 00 MHz

PWM Source Phase 0.00°

Trailing | Amplitude | 11.000 Vpp

Modulation Shape Offset “ 0mV

PWM Frequency 10.00 kHz Units Vpp

Deviation 5.0%

PucyHok 44: Hactponku chopmbl mogynsuum

NMPUMEYAHME. Bonee nogpobHoe onncaHve npMMepa NpUMEHeEHUs 3TOro TMna Moaynsumm cMm. B M.
YnpaeneHve CKOPOCTbIO ABUraTENS NPY MOMOLUW LUIMPOTHO-UMMOYbCHOW Modynaumm (Ha cTp. 128).

"eHepaTop curHanos npou3sBonbHou dopmbl/dyHKuUMI cepumn AFG31000 PykoBOACTBO NO aKcnyaTaumm 41



KpaTtkoe onucaHune dyHKUMA

42

BbixogHow curHan 3anycKa

B aByxKkaHanbHbIX Mogensx npMbopa BbIXOAHOW CUrHan 3anycka u curHan npubopa npuesidaHbl K
pexumy paboTbl 1 PyHKLMK, KOTOpbIe BbIOpaHbl Ha Bknagke K1.

Ymo6b1 Hacmpoumb 8bIXOOHOU cu2HaJsl 3anycka:

1. CoeavHuTe pasbéMm Bbixoa 3anycka kaHana K1, kotopbin Haxoautca B rpynne TPUTTEP Ha
nepepgHewn naHenu npudopa cepmum AFG31000, n BXOQHON pasbEéM BHELLHEro NCTOYHMKA 3anycka
ocuunnorpadga. C pasbéma Beixog rpynnsl TPUTTEP cHumaeTcs curHan 3anycka, nogaBaembli
Ha ocuunnorpadsbl.

2. Bblbepute 3Ha4ok BasoBbin.
B Bbinagatowiem meHio K1 Ha ceHCopHOM 3KkpaHe BbibepuTe pexnm paboTel HenpepbiBHbIN.

4. B BbiNagawLlleM MEHK Ha CEHCOPHOM 3KpaHe Bblbepute chopmy curHana MpsAMoyronsH..
BbixogHon curHan 3anycka npefcraensieT cobow curHan npsiMoyronibHo hopMbl C
HapacTaLwmM hbpoHTOM B Havarne kaxgoro nepuoga. Korga 4actora BbIXOQHOMO CUrHana Bhbille
4,9 Ml'y, oencTBYIOT onpeaenéHHble orpaHnyYeHns.

5. B Bbinagatowem meHio K1 Ha ceHcopHOM akpaHe BbibepuTe pexum Ceunup.. Korga ons pexuma
CBUMUPOBaHUsi ycTaHoBreH napameTp MNoBTopeHne nnm 3anyck 1 BblopaH BHYTPEHHUI UCTOYHMK
3arnycka, BbIXOAHOW curHan 3anycka npegcraBnsaeT cobon curHan npsiMoyronbHon hopmbl ¢
HapacTalLWmMM (OPOHTOM B HaYare KaXKaoro kadaHus.

6. B Bbinagatowwem meHo K1 Ha ceHcopHOM akpaHe Bbibepute pexxum Mopgynsiuua. Korga BbiGpaH
BHYTPEHHWIN UCTOYHWK CUrHana Mogynsauum, BbIXOAHOW cuUrHan 3anycka npeacrasnseT cobon
CurHan npsmMoyrornbHon hopMbl C HacTOTOW MOAyNMpytoLlero curHana. lMpu Beibope BHeELIHEro
NCTOYHMKA MOAYNALMM BbIXOA CUrHana 3anycka oTkrnoyaeTcs.

7. B Bbinagatowem meHto K1 Ha ceHcopHoM akpaHe Bbibepute pexum Madka. Korga BbibpaH
BHYTPEHHWUIN UCTOYHWK CUrHana 3anycka, BbIXOQHOW CUrHan 3anycka npegcrasnset cobon
nocnegoBaTenbHOCTb CUTHANOB NPSAMOYTrOfbHON POPMbI C HapacTalLWwum (PpoHTOM B Havane
KaKgoro nakeTta. Ecnn Bbl6paH BHELLUHUA UCTOYHUK 3anycka, ypoBeHb BbIXOOHOIo curHana
3anycka BbICOKWUI NMPW BbICOKOM YPOBHE BXOLHOMO CUrHana 3anycka.

w

NMPUMEYAHME. Ecnn HacTpoika 4acToTbl BbIXOAHOMO curHana 6onblwe 4,9 My, yactota BbIXOOHOTO
curHana Ha pasbéme Boixoa rpynnsl TPUTTEP B onpegenéHHoe 4nMcno pa3 MeHbLUe YacToThl,
npesblwatowien 4,9 My,

Ta6bnuuya 9: HacTpoWka 4acToTbl BbIXOAHOMO CMrHana

HacTpoiika 4acToThbl BbIXOAHOTO curHana (MILy) YacTtoTa BbixogHoro curHana sanycka (F, MI'u)
~ 4,900 000 000 00 Fs

ot 4,900 000 000 01 go 14,700 000 000 O Fs/3

ot 14,700 000 000 1 oo 24,500 000 000 O Fs/5

ot 24,500 000 000 1 go 34,300 000 000 0 Fs/7

ot 34,300 000 000 1 go 44,100 000 000 O Fs/9

ot 44,100 000 000 1 go 50,000 000 000 O Fs/11

50,000 000 000 1 ~ HeTt curnana

NMPUMEYAHUE. Korga npmnbop reHepupyeT HenpepbIBHbIN curHan ¢ Yactoton 6onee 50 My, curHan
3anycka Ha pasbéme Boixog rpynnel TPUITEP otcytcTtByeT. Koraa npubop reHepupyet curHan
MOAYNAUUKM, OH HE MOXET reHepmpoBaTb CurHan 3anycka Ha Beixoge rpynnel TPUITEP, ecnn anga
NCTOYHMKA MOAYyNsumMn BbiOpaH napameTp BHeLwHWIA.
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BbipaBHuBaHue a3 ABYyX KaHanoB

NMPUMEYAHUE. 3T1oT pasgen NnpMMeHNM TONbKO K ABYXKaHarbHbIM MOAENsIM NpubopoB cepumn
AFG31000.

"eHepaTopbl cUrHanoB nNponsBosibHOM dopMbl/dyHKUMA cepum AFG31000 npy M3MEHEHMM YaCTOThI
NCNONb3yHT METOL HENPEPLIBHON (hasbl. I3MeHeHNe 4acToTbl CUrHana Ha O4HOM KaHarne BNusieT Ha
pasHOCTb ha3 Mexay ABYMS KaHanamu.

Hanpumep, ecnv npubop reHepupyeT cuHycouganbHbl curHan ¢ Yactoton 5 My Ha o6omx kaHanax
(K1 M K2), dbasbl curHanos oboux kaHanoB oguHakoBbl. Ecnn yacTtoTa B kaHane K2 nsmensetcs oo
10 Ml'y, a 3aTem Bo3BpawaeTca k 5 My, dpasa curHana Ha kaHane K2 He Bo3BpallaeTcs K
NCXOOHOMY 3HaYeHM0. YToObl M3MEHNTb pa3HOCTL (hasd Mexay ABYMS kKaHanaMu, Hy>XHO OCTaHOBUTb
reHepupoBaHMe CUrHarnoB M 3anycTUTb ero 3aHoBO. [na n3ameHeHnst pasHocTu a3 B npmubope
npegycmoTpeHa yHKuna ®asoBbIn COBUT.

Hwxe npMBOAMTCA ONMcaHWe nopsigka HacTPOVKKU BbipaBHMBaHWA a3 B AByxKaHanbHON mogenu. B
3TOM NpUMEPE MUCMNOSNb3YETCHA HEMPEPbIBHLIN CMHYCOMAarbHbIA CUrHan ¢ Yactoton 5 MITu.
Y6eauntech, YTo Anst 000MX KaHanoB yCTaHOBSIEHO 3HaveHne dasbl 0 rpagycos.

,qﬂﬂ 8blpasHUB8aHuUsi HACMPOEK cuzsHasioe oboux KaHasoe:
1. BblbepuTe 3Ha4yok BasoBbii.

2. Ha ceHcopHOM 3KpaHe uameHuTe HacTpolriky onuumn Yactota K1 Ha 10 MINy, a 3atem Ha 5 MIy,.
O6paTtuTe BHMMaHMe, 4TO YacToTa U pasa curHana Ha K2 He namensoTcs.

2018/08/31

Freq I 5.000 000 000 00 MHz Freq I 1.000 000 000 00 MHz

0.00 ° Phase 0.00 °

500 mV Ampl 1.000 Vpp

-500 mV Offset 0mVv

Vpp Units

100.0 ns 200.0ns 300.0 ns 400.0 ns

PucyHok 45: Hactpomka yactotbl K1 Ha 5 My
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44

3. CwmaxHuTte BBepX CTperiKy, KoTopasi HaxoauTCs BHU3Y 9KpaHa, v BblibepuTe Bknagky MexkaHanbH.
4. Yt06bl BbIpOBHATL (hasbl K1 n K2, Bbibepute kHonky ®da3oBbIA COABWI.

2018/08/31

InterChannel Ch2 Multi-unit sync  Save/Recall ArbBuilder

Align Phase (J Level Ch1=Ch2 Copy Ch1 to Ch2

() Phase Ch1=Ch2 (] Frequency Ch1=Ch2 Copy Ch2 to Ch1

PucyHok 46: BbipaBHuBaHue a3 K1 un K2

Mocne BblpaBHMBaHUS hasbl kKaHana 1 unu kaHana 2 npubop npekpallaeT reHepupoBaHNe CUrHamoB,
HacTpauBaeT a3kl CUrHasnoB Ha 060X kaHanax 1 aBToMaTUYeCK BO30GHOBISIET reHepuMpoBaHmne
CUrHarosB.

Amnnutyaa

YTtobbl HacTponTe amnnnMTyay curHana Ha K1 n K2 Ha ogmHakoBoe 3HaveHue, BblbepuTe KHOMKY
YpoBeHb K1=K2.

YacroTal/llepnon

YTtobbl HacTponTb YacToTy curHana Ha K1 n K2 Ha ogmMHakoBoe 3HaveHue, BbioepuTe KHOMKY
YacTtoTta K1=K2.

HacTtpoiika umnegaHca Harpyskm

VMnegaHc Ha BbIxoAe reHepaTopa CUrHanoB Npou3BosbHoM hopmbl/dpyHkumn cepun AFG31000 paBeH
50 Om. Ecnu nogkntounTb Harpysky, otnmyatoytocsi ot 50 Om, otobpakaemble 3HaYeHUss AMNANTYAbI,
CwmeweHunsa n BepxHero/HwxkHero ypoBHsi bygyT OTnMyaTbCsi OT COOTBETCTBYHOLLMX NapamMeTpoB
HanpspkeHus Ha Bbixoge. YTobbl oTobpaxaeMble 3Ha4YeHNst COOTBETCTBOBAaNM napameTpam BbIXOQHOIO
HanpshxeHus, HeobxoaMMO 3a4aTb MMMNeaaHc Harpy3ku. Ytobbl HACTPOUTL MMMNEeaAHC Harpy3ku,
BOCMOSb3YNTECH BbIABUraeMOM NaHenbo, HAaXoOOALWENCs B HXKHEN YacTu 3KpaHa.

Ymo6bI Hacmpoumsb uMnedaHc Ha2py3Ku:

1. Bbibepute 3Havyok Ba3oBbIN.

2. CwmaxHuTe BBEpX CTperiky, KoTopasi HaxoAMTCsa BHU3Y 3KpaHa, 1 BbibepuTte Bknagky K1.

3. Bbibepute kHonky Harpy3ka, a 3atem napametp Harpy3ka, Beicokuin Z nnu 50/100.

4. [nga vwmnegaHca Harpyskn MOXHO yCTaHOBUTb Ntoboe 3HayeHue B avanasoHe ot 1 Om go 50 Owm.

Ecnu ona nmnegaHca Harpy3kun yCTaHOBJ1€HO 3Ha4YeHune, OTrn4Hoe oT 50 Om, 3T0 3Ha4YeHune
0T06pa>|<aeTc;| KaK XapaKTepucTtuka COCToAHUA BbiXoaa.
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NMPUMEYAHMUE. /imnegaHc Harpysku Ucnonb3yeTcs Ans Boibopa 3HaYeHUn amnnuTyapbl, BENUYUHBI
CMELLEHNS N HACTPOWKN BEPXHETO U HKHErO YPOBHS CUrHana.

Ecnun Bbl6paH0 BbICOKO€ 3Ha4YeHne nvnegaHca n B Kadectee eaAnHuLbl naMepeHna amnnntyabl
BbIXOOHOIo CUrHasna ykasblBaeTcA ,EI,EM, eanHnua nsMepeHmna aBToMmaTn4eCkn MSMeHAEeTCAa Ha Bpa3max.

U3meHeHuUe nonsapHOCTU CUTHana

YT0Obl N3MEHNTL NONSAPHOCTL CUrHana, BOCMNONb3yUTECh BblABMIaeMoWn NaHesnblo, HaXo4sLWEeNCcs B
HWXHEN YacTu aKkpaHa. B crneayrowemM npumepe nokasaHo, Kak nonyynTb auddepeHumansbHbii
CurHan npu nomoLuu q.)yHKLI,I/II/I MHBEPTUPOBAHNA CUrHana LI,ByXKaHaJ'IbHOVI mMogenu.

Ymo6bI usmeHuUmMb MoJIAPHOCMb CucHana:

Bbibepute 3Hauyok Ba3oBbIn.

Bbibepute hopmy curHana Cunyc.

B Bbinagatowem meHto K1 Ha ceHCopHOM akpaHe BbibepuTe pexnm pabotel HenpepbIBHbIN.
CMaxHuUTe BBEPX CTPENKY, HaXOOALLYIOCS B HUXXHEN YaCTh CEHCOPHOro aKpaHa.

Ha Bknagke MexkaHanbH. BoidepuTe kHornky Kon. aaHH. K1 B K2.

lNocne noaBneHnsa Ha 3KpaHe 3anpoca o0 noaTBepXAEeHUN, HaXXKMUTE Ha KHOMKY OK, 4T0bbI
cKonmpoBaTtb HaCTp0l7|KVI.

o0k wNh =

InterChannel Ch2 Multi-unit sync  Save/Recall ArbBuilder

Align Phase (J Level Ch1=Ch2 ‘ Copy Ch1 to Ch2

[J Phase Ch1=Ch2 (J Frequency Ch1=Ch2 i Copy Ch2 to Ch1

PucyHok 47: KonupoBaHue aaHHbIX KaHana 1 B kaHan 2
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7. Ha Bknagke K2 BbiGepute kHonky UHBepcus. CMaxHUTE MEHIO BHM3, YTOObI MPOCMOTPETL
JaHHble 00oux KaHanoB.

2018/07/19 10:50

Inter-Chs Multi-unit sync  Save&Recall ArbBuilder

v |500 M Invert

} Ch1 Complement

PucyHok 48: U3meHeHMe NonsipHOCTM CUrHana Ha KkaHane 2 no cpaBHeHuto ¢ K1

O6paTnTe BHMaHWe, YTO Ha MaHeNM B HKHEN YacTy Bknagku K1 n K2 nsobpakeHbl MHBEPTUPOBaHHbIE
CUHycouaarnbHble curHarnbl. Takyto JKe MHBEPCUIO MOXKHO BbIMOSTHWATL SIS NOObIX CUrHaroB B
3aBMCMMOCTU OT TpeGOoBaHUI 3aKa3uuka.

(@® s00mv & 500mv

PucyHok 49: UHBepTMpPOBaHHbIN CUHYCOUAANbHbLIN CUTHasn
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No6aBneHue wymos

YTto0Obl O6aBUTL BHYTPEHHUI CUIHaI LWyMa, BOCMNONb3YUTECh BbIABMIaeMol NaHesnblo, HaXo4sLencs
B HWXKHEMN YacTu 3KpaHa.

Ymo6biI dobasumsb wWymMm:

Bbibepute 3Ha4yok Ba3oBbIn.

Ha ceHcopHom akpaHe Bbibepute dopmy curHana CuHyc.

B Bbinagatowem meHio K1 Ha ceHCcopHOM 3kpaHe BbibepuTe pexnm pabotel HenpepbIBHbIN.
CmaxHuTe BBEPX CTPENKY, HAXOOALLYIOCS B HUXKHEN YaCT! CEHCOPHOro aKpaHa.

Ha Bknagke K1 Beibepute gns onuum Wym napameTtp Bkn.

Bbibepute 3HauveHne noa onuueint LLym n BBeanTe ypoBEHb LWyMa.

o gk wN =

Ha cnepnytolem pucyHke nsobpaxéH curdan nepeq AoGaeneHvem wyma.

2018/05/14

Sine v Continuous v

’ 5.000 000 000 00 MHz

0.00 °

’ 500 mV

100.0 ns 200.0ns

i

PucyHok 50: CurHan 6e3 wyma

Ha pucyHke Hmxe nsobpaxéH curHan nocne gobaeneHus wyma.

MPUMEYAHMUE. Bo nsbexaHve Bbixoga 3a npeaensi n3-3a fob6aBneHus Wwyma amnnnTyaa BbIXOOHOMO
curHana aBTomMaTU4eCckn YMeHbLUIAeTCsl BOBOE.
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48

value Mean  Min Max Std Dev |M d0kpoints J| |

| @D Amplitude 440mv 458m 408m 656m 40.4m |

PucyHok 51: CurHan nocne go6aBneHus wyma

NMPUMEYAHUE. [Ina no6aBneHns LLyMOB UCNONb3yeTCA BCTPOEHHbIN (LMdPOBOI) reHepaTop LLYMOB.
Cuvrnansl wymoB ansa K1 1 K2 Hesasucumbl gpyr ot gpyra. Nocne HaxaTtusa Ha nepegHen NaHenu KHOMKu
BbIxoa kaHana Ans BKNIOYEeHUs BbIXOAa, COCTOsIHUE BbIxoda MeHsieTcs ¢ Boikn. Ha Wym. Ecnv ansa
onumu Wym BbibpaH napameTp Bkn., aMnnntyaa BbIXO4HOrO curHana ymeHbluaeTtcs Ha 50 %.

[lo6aBneHne BHelwHero curHana

Ha 3agHen naHenu reHepatopa NponsBorbHbIX curHanos/dyHkuun cepum AFG31000 Haxogutcs
pa3bém [lon.Bx., NO3BONSAOLWMN 4O6ABNATE BHELLUHUIA CUrHAN K BbIXOAHOMY curHany kaHana K1.

HAnsi dobaeneHusi HewHe20 cuzHana:

1.

oD

MNMoacoeanHUTE MCTOYHMK BHELLHErO curHana K passémy [lon.Bx. Ha 3agHen naHenu npubopa.
Bbibepute 3Ha4ok BazoBbIN.

CmaxHuTe BBEpX CTPEriKY, HAXOASALLYIOCS B HUKHEN YaCTU CEHCOPHOro 3KpaHa.

Ha Bknaake K1 BbibepuTe kHomnky [lobaBneHue BHell.cUrHana.

HaxmuTe kHonky Bbixoa K1 Ha nepegHen naHenu.

Ha cnegyowmx pucyHkax NnpMBoAsTCA NpMMepbl BHELLHMX CUrHaNoB o v nocrne gobasneHns wyma,
nony4yaemoro oT BHELLHEro UCToYHMKa. Ha nepBomM pucyHke n3obpaxéH BHewwHun curHan. Ha
BTOPOM PUCYHKE U300pakEH NPSAMOYronbHbIN cUrHan nocne 4obaBneHnst BHELLHEro curHana wyma.
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(@D 200mv Q ) ns I “2.50(:5_/5 I ‘ & - 288mv ‘
( value Mean Min Std Dev | W~—148.000ns Jl10k points JL_____________
@ Amplitude 984mv__ 979m 936m 1 15.7m

I' 7jun 2018"
19:21:14

PucyHok 52: BHewHui curHan nepea no6asneHuem wyma

Ha cnepytouem pucyHke n3obpaxeH curHan nocne gobaenexHus wyma.

l 2.50GS/s | ‘

(@D 200mv & )
[ lue ™. Min std Dev | —148.000ns _J [10k points

alu
[OAmp\itude 984my 977m 936m 16.1m |

PucyHok 53: BHewHnn curHan nocne fgo6aBneHus wyma
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CospnaHune audpchepeHUnanLHOro curHana

YTtobbl co3naTb anddepeHumnanbHbIn CUrHan, MOXHO UCMONb30BaTh ABYXKaHamnbHbIA Nprbop,
3anporpamMmmupoBaB kaHan K2 Ha BbIBOZ AOMONTHUTENbHLIX CUrHanoB kaHana K1. Hactponkn kaHana
K2 moxHO GbICTpo onpeaenuTtb Npy noMmowm dyHkummn K1 JononHeHue.

Umo6bi cozdamb dughheperHyuanbHbIl cuzHan:

1. BblbepuTe 3Ha4yok BasoBbii.

2. T[lpy nomoLLu aremMeHToB ynpaBrneHns CEHCOPHOro aKkpaHa BBeauTe HacTporku kaHana K1.
3. CwmaxvBaHneM BBEpPX CTPENKM OTKPOWTE MEHIO B HUXXHEN YaCTN CEHCOPHOIO 3KpaHa.

2018/08/31
Freq l 1.000 000 000 00 MHz Freq ‘ 1.000 000 000 00 MHz

Phase 0.00° Phase 0.00°

High 500 mV Ampl 1 1.000 Vpp

Low -500 mV Offset | omv

Vpp Units Vpp

PucyHok 54: BbigBMraemasi HIXXKHAS naHenb

4. Bblbepute Bknagky K2, a satem kHonky K1 JononHeHue. dopma 1 BpeMeHHbIE HaCTPONKK
curHana kaHana K2 konupytoTtcs us kaHana K1, a HacTpoviku amnnuTyabl curHana kaHana K2
WHBEPTUPYIOTCH M3 KaHana K1.

InterChannel Multi-unit sync  Save/Recall ArbBuilder

v ||50Q ) Invert

Ch1 Complement

PucyHok 55: Bknagka K2 n kHonka K1 [lononHeHue
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BHewWwHNN TaKTOBbLIW ONOPHbLINU CUrHan

BxogHon pazbém ans BHewwHero onopHoro curHana (BHELL.OMOP.BX.) u BbIxogHOW pa3beéM Anis
BHeLLHero onopHoro curHana (BHELL.OMOP.BbIX.) HaxoasTca Ha 3agHel naHenu reHepartopa
CUrHanoB nponsBosibHon dopmbl/pyHkumin cepmm AFG31000. Mprnbop MOXET MCrornb30BaThb B
KayecTBe OMOPHOro curHarna Kak BHyTPEHHWUW, Tak U BHELUHWI CUrHar.

BxogHou 1 BbIXOOHOW pa3béMbl BHELLHErO OMOPHOrO CMrHamna UCnonb3yrTcs Anst CUHXPOHMU3auun
Heckonbkux npubopos cepum AFG31000. B kauecTBe ONOPHOro curHana npubop MoXeT
NCnonb3oBaTb BHYTPEHHUIN UMW BHELUHWUI UCTOYHUK. Korga akTMBnMpoBaH BHYTPEHHWIA OMOPHbIN
curHan, Ha BbixogHow pa3vém BHELL.OMOP.BbIX. Ha 3agHen naHenu npubopa nogaéTtcsa OnopHbIN
curHan c vyactoton 10 MI'y. 3TOT curHan CUHXPOHU3NPYET ApYrne YCTponcTBa ¢ npubdopom.

Korga aktMBupoBaH BHELLHWI ONOpPHbLIN curHan, pasbém BHELL.OMNOP.BX. Ha 3agHen naHenu
npubopa ncnonb3yeTcs B Ka4ecTBe BXoAa ANsi BHELIHEro ONOPHOro curHana. BHewWwHWn onopHIn
CUTHan Cny>xuT Ans CMHXpoHM3auun npubopa.

MPUMEYAHMUE. BHelLHUI TaKTOBbIM ONOPHbIA CUrHan AofmkeH 6biTb HacTpoeH Ha 10 MITu. Ecnu
BbIOpaH BHELUHWI curHan, ydoeguTech, 4To no kabento, nogknovyaeMomMy K npubopy, MOXHO nepegaBsaTb
curHansel ¢ yactotom 10 MI'y. Mpwn BbIGOPE BHYTPEHHErO CUrHamMa, reHepauus BHyTPEHHEro TakTOBOro
curHana c Yactoton 10 My, HayMHaeTca HeMeaneHHo.

Umo6bI ebibpamb ONMOPHbIU CU2HaI:
1. Bbibepute onuuto CepBuUc.
2. Bbibepute onumio Cucrema.

3. B HacTtponkax OnopH.curHan Bobibepute onuuto BHyTpeHHU nnv BHewHun. Ecnn
3apgencTBoBaH pasbém BHELL.OIMOP.BX., npoBepbTe NpaBuUibHOCTb COEAUHEHWIA.
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CUHXPOHM3aLUUs HECKONbKUX NPUOopoB

"eHepaTop curHanoB Npou3BosbHon dopmbl/dyHkumn cepun AFG31000 MOXHO MCnosnb3oBaTh 415
CMHXPOHM3aLUMmM paboTbl HECKOMbKUX rEHEPaToOpPOB 3TOrO TUMa.

Bo MHormx obnactsax npMMeHeHns AN CMMynsaumMmn TecTupyemblx YCTPOMCTB TpebyeTcs 6onblue AByxX
KaHanoB Ans curHanos. Hanpumep, ansg cuMmynsaumm HanpshkeHus 3-pasHon cMcTeMbl NUTaHUA
Hy>kHO 3 KaHana. Ecnu npu aTom Takke TpebyeTcs cuMynsaums Toka B NMHKAX, obLiee yncno
KaHanoB Bo3pacTaeT [0 LeCTu.

UTo6bl y10BNETBOPUTL NOA0GHLIE TPeBOBaHMS, reHepaTop MOXET CUHXPOHMU3NPOBATL paboTy
HECKOINbKMX NPUGOpPOB.

NMPUMEYAHME. YT06bI CMHXPOHM3NPOBaTL ABa Npubopa, HeobXxoaNMO OCTAaHOBUTL rEHepaLnio
BbIXOAHbIX CUrHasoB.

Ansi mo2o ymob6sI cuHxpoHU3UpPOB8amb HEeCKOJIbKO 2eHepamopoe AFG:
1. BbiGepute 3Havyok Ba3oBbIn.
2. CwmaxHuTe BBEPX CTPEriKy, HaxO4sALYCS BHU3Y 3KpaHa, u BbibepuTe BkNagky CUHX. HeCK.

wee

InterChannel Ch2 Multi-unit sync Save/Recall ArbBuilder

Set this instrument as master or

subordinate unit.

Master O  subordinate

PucyHok 56: Bknagka CuMHX. Heck. 1

3. Bbibepute onumio Beaywun nnn Begombin.
4. HaxXmute Ha KHOMKY CO CTPENKOW BNpaBo, YTOObLI MEPENTN Ha CeayoLyo CTpaHuLy.

5. CoepunHnTte pasbém Boixop 3anycka (Begywmii npubop) n pasbém Bxoa 3anycka (BeaoMblin)
kabenem c pasbémamu BNC, kak yka3aHO Ha puUCyHKe Huxe. Haxmute Ha KHOMKY CO CTPernkown
BMpaBoO 1 NepenanTe Ha CneayoLwyo CTpaHuuy.
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Multi-unit sync Save/Recall ArbBuilder

Connect Trigger Output(master)
to Trigger Input(subordinate) with
BNC cable.

PucyHok 57: Bknagka CuHX. Heck. 2

dinate

6. CoepuHute pasbém BHELL.OMOP.BbIX. (Begywuin npnbop) n paswém BHELL.OMOP.BX.
(Begombiin) kabenem BNC, kak ykasaHO Ha pUCYHKE HUXe.

InterChannel

Master

PucyHok 58: Bknagka CuHX. Heck. 3

Subordinate

Multi-unit sync Save/Recall ArbBuilder

Connect EXT REF OUT (master)
and EXT REF IN(subordinate) with
another BNC cable.

(< )]
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7. Haxmnte Ha KHOMKY CO CTPENnKoW BNpaBOo U NepenauTe Ha cneayoLlyo CTpaHuuy.
8. HacTponTte 3agepxky 3anycka mexay BegyLum u BegoMbIM Mpubopom.

InterChannel Ch2 Multi-unit sync Save/Recall ArbBuilder

Set Trigger delay between
master and subordinate.

0.0 ns

PucyHok 59: Bknagka CuHX. Heck. 4

9. HaxmuTe Ha KHOMKY CO CTPEerikon BNpaBo 1 Nepenante Ha CneayoLLyo CTpaHuLy.
10. Bbibepute onunto CUHXPOHU3NPOBATD.

InterChannel Ch2 Multi-unit sync Save/Recall ArbBuilder

Press Synchronize button to start
Multi-unit sync.

<]

Synchronize

PucyHok 60: Bknapgka CuHX. Heck. 5
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Ha crnepytowwiem pucyHKke nokasaH CurHar, reHepupyemblii BeayLwmum npubopom.

Run Trig'd

800ns | 1.25Gs/s H [1 33 O.DOV‘
[’ le n Min Max std Dey | (W2v1.32800us Jl1okpoints JL
| @D Amplitude 40.0mV 40.0m 1.08 307m ‘
| 7 Jun zms‘
21:22:44

PucyHok 61: CurHan Beaywero npubopa

NMPUMEYAHMUE. Ecnu ncnonb3ytoTcsa kabenu AnNMHOM oavH MeTp 1 Gonblue, 3agepkka curHana
Begomoro npnbopa MoxeT coctaBnsaTb 40 HC 1 6onee. No3aTOMy pekOMeHAYEeTCs CBECTU 3a4EePXKKY
Mexay BedyLwmMM 1 Be4OMbIM NpMbopomM Ao 0 NyTéM M3MeHeHus 3Ha4YeHus BeayLiero npnbopa
(nogpobHee cm. B n. Mopagok ncnonbdosaxus MO InstaView [Ha cTp. 59)).

Ha cnepgyowmx pycyHkax nokasaHbl BbIXOA4HbIE CUrHanbl 4O W MOCHe CUMHXPOHM3auun. BepxHuii
CuUrHan reHepupyeTcs BegyLmum npubopom, HUKHWUIA — BE4OMbIM.

Run b 1 Trig'd

‘W| 1.25GS/s H
- s 10k points ||

Min Max Std Dev
208m 40.0m 1.06 298m

PucyHok 62: CurHanbl Begyluero u Begomoro npuéopa [o CUHXPOHU3aumum
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(@ s00mve @ 1.00V <2 ) |‘1.zscs_/s H & - 0.00 v“
( Value Mean Min Max Std Dev | [0~1.38400us  J {10k points J{
@ Amplitude 1.06 Vv 150m 40.0m 1.06 298m

I' 7jun 2018"
21:24:57

PucyHok 63: CurHanbl BeayLiero 1 Be4oMoro npuéopa nocre CUHXpoHU3auum

NMPUMEYAHME. YT0ObI NpM CMHXPOHM3ALIMM NOMYYMTb Ha BbIXOAE HEMNPEPbIBHbIE CUrHarbI, Bbibepute B
MeHto Cuctema onumto OnopH.curHan, BHewWHUI B ka4eCcTBE MCTOYHMKA 3anycka A11s rMaBHOro
npubopa, 4Tobbl OCTAHOBUTL reHepaumto curHana. B HacTtporikax AFG gns K1 nog onuuen Pexnm
BbIGepuTe onumio HenpepbIBH. LUKIbI 419 CHETYMKA NAKETOB CUrHaNoB BeAyLLEero 1 BE4OMOro
npubopa. [Ins nepesanycka reHepupoBaHMsa CUrHAINOB M3MEHNTE UCTOYHIMK 3arnycka BegyLiero npnbopa
Ha BHyTpeHHuMN.

USB-HakonuTtenb

Mpu nomowm USB-nopTa, KOTOPbI HAXOAMUTCA Ha NepeaHen NaHenu reHepaTtopa cMrHanos
npomnasornbHon opmbl/yHKumin cepumn AFG31000, MOXXHO BbINOMHATE CriegyoLimne onepawun:
" COXpaHATb WK1 3arpyaTb Nonb3oBaTenbCkme curHansl B n u3 USB-HakonuTens;
" COXpaHATb WK 3arpykaTb HAaCTPOWKU B U 13 dannoB Ha USB-HakonuTene;
= 0BHOBMATE MUKponporpammy npudopa ¢ USB-HakonuTens;
" COXpaHATb CHUMKKM akpaHa Ha USB-Hakonutene.

NMPUMEYAHME. NMpu nogkntoveHnn USB-Hakonutensa k npnbopy Ha aKpaHe NosiBRsieTcs coobLieHune.
Moka coobLleHne He ucdesHeT, He nssnekante USB-Hakonutens. B cnyyae n3sneyeHus
USB-HakonuTensa B TO BpeMsi Kak oTobpaxaeTcs 3To coobLleHne, Npubop MOXET ObITb NOBPEXAEH.

MoapobHee 0 TOM, Kak COXPaHsiTb U OTKPbIBATb CUrHarbl, MOXHO y3HaTb B M. OTKPbITL/COXPaHNUTb
curHan npouaBosbHon opmsbl (Ha cTp. 30).

Bonee nogpobHasi Hopmauusa o HacTporkax Nnpubopa coaepXxunTcs B .
CoxpaHeHue/BoccTaHoBneHve HacTpoek npubopa (Ha cTp. 57).

YTtobbl y3HaTb NogpobHee 06 obHoBNeHUU npubopa, cm. N. O6HOBNEHME MUKPONPOrpaMmbl Npubopa
(Ha cTp. 96).
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CoxpaHeHue/BoccTaHoBNeHMe HacTpoek npmoopa

HacTpoliku anga TeCTMpoBaHUs MOXHO COXpaHATb B BUAe (hannos BO BHYTPEHHEN NaMsaTH UK Ha
BHewHeMm USB-Hakonutene. CoxpaHEHHbIE HACTPOMKN MOXHO BOCCTAHOBUTL M3 dhaina BO
BHYTpeHHeln namatn nnu Ha USB-Hakonutene.

Ymo6bl coxpaHumb uslu eoccmaHoeumb Hacmpolku npu6opa:

1.
2.
3.

7.

BbibepuTte 3Hauyok Ba3oBbIN.
HaxmuTe kHonky Cox./BocCT.

MepenanTe Ha Bknagky Cox./BOCCT. Ha CEHCOPHOM 3KpaHe 1 BbibepuTe onuunio Cox. KakK unm
Bbi3BaTb.

YTo6bI YKa3aTb pacnonoxeHne namsatu, Bbiloepute onumto MamaTte nnm USB.

Bbibepute none umenun davna, 4tobbl COXpaHUTb dains, unu BeldepuTe ain, KOTOPbIA HYXXHO
OTKPbITb NN 3arpy3nThb.

Bbibepute mecTo ans coxpaHenus danna: Mamarts nnm USB. [1na BBoga MMmeHun danna
BOCMOJIb3YNTECH KNaBMaTypoOn Ha CEHCOPHOM 3KpaHe.

YTtobbl 0TKpbITE Gans, Beibepute onuuto Mamats unm USB.

NMPUMEYAHME. HacTpoikn TECTUPOBAHUSA MOXHO COXpaHUTb Ans Oyaywmnx TectoB. Bo n3bexaHue
Crny4anHou nepesanmcu Npyu COXpaHEHMN HAaCTPOEK, HA 3KPaH BbIBOOUTCHA 3HAYOK 3amka. YTobbl
COXPaHUTb UNKN OTKPbITb HACTPOMKN TECTUPOBAHUSA, HaXMUTE KHOMKy Cox./BoccT. [Inga yaaneHus cainna
HaXmMuTe KHOMKY YaanuTtb. Ecnun HacTpoiku TecTMpoBaHuUsi coxpaHsitoTcs B dann Ha USB-HakonuTene,
hann 6yaeTt MMeTb paclumpeHme . tfs.

CoxpaHeHMe CHUMKa JKpaHa

CHVMOK 3KpaHa npubopa MoXHO coxpaHuTb Ha USB-HakonuTenb.

Ymob6nbi COXpaHUMb CHUMOK 3KpaHa:

1.
2.

5.
6.

BcTtaBbTe USB-HakonuTens B USB-pa3béM Ha nepegHen naHenu.

BbiBeanTe Ha akpaH nsobpaxeHue, KOTopoe HeOBXOAMMO COXpPaHUTb; dhansbl C COXPaHEHHBIMU
n3obpaxeHuamu byoyT UMEeTb paclUMpeEHUE . png.

3atem HaxXMnTe 1 yaepxuBaviTe OQHOBPEMEHHO ABE KHOMKU CO CTPEnKamm nog noBOPOTHOW
pYYKOW Ha nepegHen naHenw.

OTnycTtunte 06€ KHOMKN CO CTPEernKamu.
Ha akpaHe nossutcs coobLieHne, ykasbiBatoLee, YTO n3obpaxxeHne coxpaHeHo.
HaxmuTe kHonky OK.

NMPUMEYAHMUE. ®ainbl cHUMKOB aKkpaHa coxpaHstoTcs Ha USB-HakonuTene B nanke ¢ umeHeM TEK.
Mpnbop npuceavBaeT BCeM CO3AaHHbIM dannam UMs Mo YMOMYaHUIO xxx . png, FAe xxx — 3anosfHnTesb
ONA TekyLwen aatbl U BpEMEHMW.

Y4yeOHble nocoousa

[ns 6onee BbICTPOro o3HakoMIeHus1 ¢ paboTol reHepaTopa CUrHanoB NPOM3BOSIbHON
dopmbl/pyHkumin (AFG) npegnaratoTca cneaylolme kpaTkme yuyebHble nocodus.
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Yyeb6Hoe nocobue: BbiGop hopMbl curHana u usmeHeHue HacTpoek

YTtoObl BbIOpaTh OPMY Y USMEHUTL HACTPOWKM CUrHarna, BbIMOSTHUTE Crieayolme 4enCcTBuS.

Ymob6bi ebibpamb ¢hopMy cuzHana u U3aMeHUmMb HaCmpoUKu:

1.
2.
3.

© N oA

9.

MoacoeanHWTe LUHYP MUTaHKS.
HaxxMuTe KHOMKy NUTaHus Ha npubope.

Mpu nomowm kabenss BNC coegunute Bbixog K1 reHepaTopa curHanos npon3BosibHON
OpPMbI/PYHKLUIA C BXOAHBIM pasbEMOM ocLunorpada.

Bbibepute 3Havok BasoBbIn.

Bbibepute curHan.

HaxmuTe kHonky Bbixog K1 Ha nepefHelt naHenu, 4Tobbl BKIMHOYUTL COOTBETCTBYIOLLUIA BbIXOA.
MocmoTpuTe Ha curHan, oTobpaykaemMbln Ha 3KpaHe ocumnnorpada.

BOCFIOJ'Ib3yIZTer KHOMKaMu 6bICTp0rO Ooctyna Ha rlepe/J,He|7| naHenm an6opa ana Bbl60pa
HaCTpOEK CUrHana.

B kayecTBe HacTpoWku, KOTOPY HEOBX0ANMO U3MEHUTL, BbibepuTe onumio YacTtoTa.

10. [ns uaMeHeHus1 3Ha4YeHns HacToTbl BOCMONb3YNTECH LIMGPOBOW knaBuaTypon. YTobbl

3aBepLUMTL OnepaLmio, HaxXM1Te KHoMnky BBoA. AHanornyHbIM 06pa3om MOXHO U3MEHUTL
3HaveHus napameTpoB AMnnutyaa, ®asa n CmelleHue.

3HayeHre 4acToTbl Takke MOXHO MU3MEHWUTL MPY NMOMOLLIY NMOBOPOTHOM PYYKM 1 KHOMOK CO
cTpenkamu. Ytobbl yBenuunUTb 3Ha4YeHNe, NOBEPHMTE PYYKY MO YacoBoWi cTpeske. UTobbl
N3MEHUTb ONpPeAenEHHbIV pa3psid, BbIGepuTe ero HaxxaTMeM KHOMOK CO CTperkaMu, a 3aTem
N3MeHUTe, Bpallasi MOBOPOTHYIO pyyKy. YCTaHOBUTE BbliOpaHHOE 3HauyeHue, HaxkaB Ha
MOBOPOTHYIO PYUKY.

Y4yebGHoe nocobue: Co3pgaHme cmHycomaanbHOro curHana

YUTtobbl co3aaTh HenpepbIBHLIN CUrHaN cCUHyconaanbHOW hOpMbl, BbINOMHUTE cneayoLwme AenCTBUS.

Ymob6bI co3damb cueHas cuHycoudasibHol ¢hopMbi:

1.
2.
3.

MoacoeanHWTE LWWHYP NUTaHUS.
HaxxmuTe KHoMKy nuTaHus Ha npubope.

Mpwn nomowm kabens BNC coeguHute Bbixoq K1 reHepaTopa curHamnoB npou3BOoSibHOM
GopMbI/PYHKLMIA C BXOOHBIM pasbeémMoM ocuumnnorpacda.

Bbibepute 3Ha4ok BazoBbIn.

YUT06bI BEIGPaTL (hopMy CurHana, Haxmunte KHonky CMHyc Ha nepegHen naHenu npubopa, a
3aTeM KHOMKy pexrma HenpepbIBHbIN.

Haxmute kHonky Bbixog K1 Ha nepeaHen naHenu, 4ToObl BKITOUYNTE COOTBETCTBYIOLLMIA BbIXOA,.

[ns OT06pa)KeHI/I$| Ha 3KpaHe CMHycouaalbHOro curHana BOCHOﬂb3yVITECb (byHKLI,VIeVI ocu,mnnorpacba
ana aBTomMaTtn4yeckoro Bbl60pa Maclutaba. Ecnm r|p|/|60p BbIBOAWUT Ha 3KpaH CI/IHyCOI/ILI,aﬂbeIIZ
curHan no ymosi4aHuio, MOXXHO BPYy4YHYHO HaCTpPOUTb ocu,vmnorpacb cnegyrowm o6pa30M:

= 0,5 mkc/gen.

= 200 mB/gen

YT100bl KAMEHUTL YACTOTY, HAXMWUTE Ha NEPEHEN NaHeNM KHOMKy BbICTporo gocTyna
YacToTa/llepuoga.

Ha akpaHe nossutca meHio YacTtota/lleprnog/®asa u BeibpaHHbI napameTp YactoTa. Tenepb
MOXHO U3MEHUTb 3HAYEHNE YacTOThI.
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10. MameHunTe 3Ha4eHmne 4acToTbl NpU NMOMOLLM IKPAHHOW KNaBmaTyphbl, 3aTeM HaXMUTE KHOMKY
BBop, 4To6bl BBECTU 3HAYEHUE. AHANOrMYHbIM 06Pa3oM MOXHO M3MEHUTL 3HAYEHUS
napameTpos Amnnutyaa, ®asa n CmelleHne.

Kpome Toro, 3Ha4yeHne 4acToTbl MOXHO M3MEHUTb NPU NOMOLLM MOBOPOTHOM PYYKM N KHOMOK CO
cTpenkamu. Ytobbl yBenMunTb 3Ha4YeHne, NOBEPHUTE PyYKy B HanpaBneHUn YacoBOW CTPENKU.
UT06bI M3MEeHUTb onpeaenéHHbIn paspsas, BolbepuTe ero HaxaTuem KHOMOK CO CTpenikamu, a
3aTeM U3MEHUTE BpaLleHUeM NOBOPOTHOMN PYYUKM.

MPUMEYAHME. YT00LI yCKOPUTL BbIOOP HACTPOEK CUrHana, nonb3ynTeck KHOMKamMm ObICTPOro AocTtyna
Ha nepegHen naHenu. Npu ycTaHOBKE HACTPOEK CMUrHamna npv NoOMOLLIM KHOMOK BbICTpOro goctyna useT
aKTMBHOW HACTPOWMKM Ha NaHenn rpadoukoB CTAHOBUTCS 3€MEHbBIM.

KpaTkoe onucaHue InstaView

TexHonorus InstaView™ (MOHUTOPUHI CUrHaMNOB B peXxmMme peanbHOro BpeMeHu) no3sonsaeT
npocMaTpuBaTb CUrHanbl TECTUPYEMOrO YCTPOWUCTBA B PEXMME pearbHOro BpeMeHn 6e3
ncnonb3oBaHusA ocuunnorpada 1 npobHuka. ITo yCcTpaHaeT HeonpeaenéHHOCTb, CO34aBaeMyto
paccornacoBaHuemM uMmnegaHca.

Ymob6skI 3adelicmeoeams InstaView:

1. LénkHuTe Ha 3Ha4yok Ba3oBbIN Ha CEHCOPHOM 3KpaHe.

2. Haxwmute kHomky InstaView.

NMPUMEYAHMUE. B oTkpbiBatoLLeMcs AnManoroBOM OKHe ykasblBaeTCs 3afepXka pacnpocTpaHeHns
curHana B kabene. 3agepXKy MOXHO M3MepUTb NpU NoMoLLM onumm ABTomamepeHus. Heobxoanmo
YUnTbIBaTb, YTO KaXAbIN pa3 npu 3amMeHe kabens npubopa 3aaepkky pacnpocTpaHeHus curHana B
kabene Hy>XHO aBTOMaTUYECKN U3MEPSATb UM OOHOBNSATL BPYYHYHO.

3. Ytobbl N3MEPUTb 3a1eP>KKY B Kabene MeXAy BbIXOOOM KaHana 1 n Bxogom 3anycka, nogcoegnHuTte
kabernb Ha YKa3aHHble paS'béMbI n Bbl66pl/ITe onuuo ABTOVISMepeHVIﬂ. 3a/:|,ep>|<|<a B KaHane 2
namepdeTca aHalrlorm4HbiM cnocobom.

4. Tlocne namepeHus 3aepXXkn MOXHO BKIIOUUTE cpyHKumio InstaView. [nst 3Toro HyHO BbIOpaThb
kaHan v HaxaTb OK.

NMPUMEYAHME. B gnanorosom okHe InstaView ecTb onuusi BBoa Bpy4Hyto ans gobaeneHuns aHadeHus
3a1EPXKN pacnpocTpaHeHus curHana B kabene. Ytobbl BBECTU 3HAYeHWe 3aepKku B kabene,
BOCMONb3YWTECH OKHOM 3agepkka. OTMM Cnocobom criegyeT NoNb30BaTbCH TOSBKO MPU N3BECTHOM
3Ha4YeHUN 3a8epXKKU, B MPOTUBHOM Cry4ae U3MEPEHMS C UCMONb30BaHWEM 3To onuun ByayT
HETOYHbLIMU.
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Mopspok ncnonb3oBaHua MO InstaView

B 6onbLUMHCTBE reHepaTOpOB CUrHaroB B LIEMNb BbIXOAA CUrHamna nocnegoBaTeribHO YCTaHOBIEHO
conpotueneHne 50 Om (4To TpebyeT nogktoyeHns K Beixoay Harpyskm 50 Om kabenem ¢
umnegaHcom 50 Om), uTobbl 06ecneunTs Hanbonee apHEKTUBHYIO Nepeaayy MOLLHOCTU U CHU3UTD K
MWHUMYMY OTpa>KeHne BblICOKOCKOPOCTHbIX CUrHaroB. 3T0 Ha3bIiBaeTCs CornacoBaHneM mvnenaHca,
N BCE HOMUHarbHbIE HACTPOWKK, OTOOpakaeMble Ha 3KpaHax reHepaTopoB, 3a4at0TCsl UCXOAA U3
npeanonoXxeHua, 4To BCe 3rieMeHTbl CUrHalbHOro Tpakta MMerT ngeanbHo cornacoBaHHbIN
umnegaHc 50 Om.

OpHako MHOrMe nonb3oBaTeny NOAKIMYaT TECTUPYEMbIE YCTPONCTBA C HArpy3Kkomn, OTNIUYHOM OT
50 Om. HecornacoBaHue nmnegaHca npMBOAMT K TOMY, YTO NapameTpbl CUrHana, nocTynaroLero Ha
TECTUPYEMOE YCTPONCTBO, OTNMYAOTCA OT HOMUHANbHbBIX HACTPOEK Ha reHepaTope. Hanpumep, ecnu
B Ka4yecTBe TaKToBOro curHana ansa TTJI-cxemMbl 3a4aH curHan npsiMoyrosibHon oopmbl €
amnnutygoin 3,3 B, CO CTOPOHbI YCTPOMUCTBA MOXHO NONYYNTb CUrHamN NPAMoyrosibHoM oopMbl C
amnnutygown 6,6 B, noTomy 4To BXogHOM nmnegaHc T TJ1-cxem o6bIMHO cocTaBnsieT HECKOMbKO KOM.
Kpome Toro, npy Hanu4mm napasntHON EMKOCTU UMM UHOYKTUBHOCTN MOXET NPOU3ONTU UCKaXKeHne
curHana, un oH 6onbLue He ByaeT NpsamMoyronbHbIM. [Ipobnema B TOM, YTO Ha 3KpaHe npodorkaeT
oToGpaXkaTbCs NPAMOYronbHbI curHan 3,3 B.

Mpu NnoMoLum 3anaTeHToBaHHOM TexHonorum InstaView™ npuGop MoxeT namepsite M oToGpaxaTtb
CcuUrHan Ha TecTMpyeMOM YCTPONCTBE, a He 3afaHHbIA HacTporkamu curHan. CurHan Ha aKkpaHe
N3MEHSETCH B PEXMME pearnbHOro BpeMeHn No Mepe M3MeHEHUs HaCTPOEK YacToThbl, aMMAUTYAbI,
dOpMbI CUrHana unn N3MeHeHUs nMmnegaHca TecTMpyemMoro yCTponcTea.

Cnucok o6opynoBaHus

= OpuH reHepaTop cCMrHanoB Npou3BoNbHOM hopmbl/yHKLMI cepun AFG31000

=  OpuH ocumnnorpad (c nepekrntoyeHnem BxoaHoro umnegaHca mexagy 50 Om n 1 MOwm)
= OpuH kabenb ¢ pazbémamm BNC

= OpuH T-koHHekTOp BNC (JKJ)

= OpHa oeMOoHCTpaLMoHHasa nnaTta

PucyHok 64: O6opynoBaHua ans nsydeHus InstaView
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HacTtpoika reHepatopa AFG31000

1. Bbibepute kHomky Mo ymony. Ha nepegHen naHenu, a 3atem BolbepuTe KHOMNKy MpsAMoOyronbsH.,
4YTOObl UBMEHUTb BbIXOAHON curHan K1 ¢ cuHycomaanbHOro Ha NPsIMoYrosibHbIN.

2. Kabenem BNC coegunute Bbixog K1 reHepaTtopa AFG31000 n Bxoa K1 ocuunnorpada.

3. Haxwmute kHonky K1 Ha npnbope AFG31000, 4ToGbl NepeKnioYnTb BbIXOA.

@ e
1
® @

® looos
O [oann

i

=
=

PucyHok 65: Hactpoika n nogkntoyeHune reHepatopa AFG31000 c InstaView
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4. BknoumTe kaHan K1 ocuunnorpada n oTperynmpymnTe HaCTPOMKN rOPMU30OHTaNun, BEpTUKanu un
YPOBEHb CUrHara 3anycka, 4Tobbl curHan Gbin XOpoLIO BUAEH HA 3KpaHe.

5. BbInonHuTe nepeknoyeHne BXOAHOro nMmnegaHca kaHana K1 ocuunnorpada mexay 50 Om u
1 MOwm, 4TOGbI YBUAETH N3MEHEHNST aMNNNTYAbI.

Edit Uity  Help

—
]
Vorzontal cauisition o
1 pidiv 10y

o SH: 6.25 GSs 160 paipt 06 Jul 2018
L G25kpts 50t 361 kicgs 53250 AN

PucyHok 66: CurHan npu nmnegaHce ocuunnorpada 1 MOm

6. Otcoegunute kabenb BNC oT ocumnnorpada v noacoeanHnTe AeMOHCTPALMOHHYIO MNaTy, BXOA
K1 ocumnnorpadga n pazbém BNC yepes T-KOHHEKTOp.

7. Yb6eautechb, YTO NepeknoyaTernb Ha AEMOHCTPALIMOHHONM NnaTe HaxoauTcst B nonoxexHun LCR
(KOMMIEKCHOE MOSTHOE COMPOTMBIEHWNE, BKIOYAIOLLEE PE3UCTUBHYIO, EMKOCTHYIO U MHOYKTUBHYIO
Harpysky)

8. HacTtponTe ocuunnorpad Ans HabnogeHns 3a cUrHanom.

NMPUMEYAHMUE. O6paTnTe BHUMaHWNE, Kak BXOAHOW MMMefaHC TECTMPYEMOrO YCTPOMCTBA BNUSIET Ha
CWUrHan, B YaCTHOCTU Ha aMnnuTyay (TOMbKO akTUBHAs Harpyska) u dpopmy curHana (EMKOCTHast 1
WHOYKTUBHAsA Harpyska), Npy 3TOM CUrHasn Ha aKpaHe reHepaTopa ocTaéTcs uaeanbHO NPSMOYTrOSbHbIM.

HacTtpoiika InstaView Ha reHepaTope AFG31000

1. UTo6bl OTKPbITL OKHO HACTPOeK, HaxmuTe KHorky InstaView™ Ha nepegHeii naHenu npubopa.
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PucyHok 67: Hactpoika InstaView Ha reHepaTtope AFG31000

2. BbibepuTte kaHan K1, a 3atem kHonky lNMyck Ha akpaHe, 4Tobbl aBTOMAaTUYECKN M3MEPUTb
3a1epXXKy pacnpocTpaHeHus curHana B kabene. CM. pUCYHOK HKe.

Note: Everytime changing a cable, the cable propagation delay must be auto measured
or manually updated, to make sure InstView works properly.

PucyHok 68: Bbi6op kaHana 1

3. Coeaunnnte kabenem BNC Bbixog K1 n Bxog 3anycka, nocne yero Bbibepute OK.
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PucyHok 69: CoeanHeHune kabenem BNC ans curHana 3anycka — InstaView

4. Tlocne BbINOMHEHNSA VI3MepeHVIl7I 3afiepiKKa pacnpocTtpaHeHua yKasbiBaeTCqa B ANArioroBOM OKHeE.
3ap,ep>|<Ka pacnpocTpaHeHnAa COOTBETCTBYET BpEMEHMU, Yeped KOTOPpOe OTpaXeHne JOCTUrHeT
BblX04a reHepartopa AFG.B Clly4dae HecornacosaHua nMnegaHca ajiropmutm an|6opa MOXeT
onpegennTtb, YTO 3TO 3a CUrHan — HewTaTHbIN nnn OoTpaxeHune.

Note: Everytime changing a cable, the cable propagation delay must be auto measured
or manually updated, to make sure InstView works properly.

PucyHok 70: [lnanoroBoe oKHO Ans onpeaeneHus 3aaepxku

5. BblbepuTte kaHan K1 n Haxxmute OK, 4TOObI 3aKpbiTh OKHO.

6. CHosa nogkntounTe kabenb BNC HenocpeacTeeHHo ko Bxoay K1 ocumnnorpada.

7. CmaxHuTe No guaroHanu oKHo npeaBapuTenbHoro npocMmotpa curdana AFG31000, 4yTobbl
YBENNYUTb OKHO.

8. TMosTopuTe Waru ¢ 4 no 8, YToGbl YBMAETL, KAK MEHSIETCA CUrHas Ha akpaHe npuéopa npu
N3MEHEHUW HarpysKku, U CPaBHUTb NONyYeHHble curHanbl. ObpaTuTe BHUMAHWE, Kak CUrHarn Ha
aKpaHe Npubopa MeHsieTcs NpU U3MEHEHNM MMNeaaHca TECTMPYEMOro YCTPOMCTBa.
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Square v Continuous ¥

’ 1.000 0 00 MHz 0.0°

’ 1000 Vpp ’ 0my

PucyHok 71: CurHan Ha Bxopge K1 ocuunnorpacpa ¢ Harpy3kon 1 MOm — InstaView

N3meHeHMe HacTpoek

Ana usmeHeHuss Hacmpoek cuaHana:

MameHuTe amnnutygy unm vacTtoTy, nmbo oba napameTpa curHana Ha kaHane K1, 4ytobbl nocmMoTpeTsb,
Kak npu ucnosnb3oBaHuu InstaView curHan nameHsIeTcsi B pexxume pearnbHOro BpEMEHU, U CPaBHUTL €ro
C CMrHanamu Ha ocumnnorpade.

Square v Continuous v

0 000 00 MHz

500 mv

PucyHok 72: Yactota 5 MI'y — InstaView
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Square v Continuous v
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Continuous v
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o Jom

PucyHok 74: AMnnutyaa 2 Bpaamax — InstaView
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Horizontal
B 100 nsidiv
SR:625GSs 160 pupt
RL:625kots ¥ 50%

PucyHok 75: AMnnutyaa 2 Bpaamax — ocuunnorpadc

PaclwiMpeHHbIN pexum

B paclMpeHHOM peXnMe MOXHO reHepmnpoBaTb CUrHarsbl ©0nbLIOW ANUHBLI UM CUTHaMbI CO CINOXHbBIM
TaKTUpoBaHUEM. OaHum n3 npmnmepoB MoOXeT ObITb reHepupoBaHue nocrnenoBaTenibHOCTEN
MMNYyINbCOB UM NAaKeTOB AaHHbIX 4114 nocnegoBaTefbHOM LUWHbI.

MoxkHO Takxke KOHTpOIMpoBaTb opraHn3auunio CUrHanoB B CEKBEHCOpPeE, BKIo4aa NoBTOp, OXnaaHue,
ckauyku, nepexonpl, N0 3anycku No cobbITUAM, BKIOYas 3amnyCku Mo BHELUHEMY CUrHany, py4Howm
3anyck, a Takke Taimep n komangsl SCPI.

B pexume PaclumpeHHbIi kaxaas Touka curHana npousBosibHOM hopMbl BbIBOAWUTCS OAMH pas3 3a
Kakablii Nepuof, TOUKU PErMcTPUPYIOTCS C LLIAroM ykasaHHOW 4acToThl AUCKpeTM3auum 6es
MPOMYCKOB U NOBTOPEHWI. PaclumpeHHbIn pexum Gonblue NogxoauT Ans obnactei NpUMeHeHusl,
KPUTUYHBIX MO OTHOLLEHWIO K [DKUTTEPY U ha3oBOMY LLYMY, HAaNpUMep CUMynaumm
nocnegoBaTesbHbIX WKWH, |/Q-Mogynsaumum, Unn Npu Heo6XoaAMMOCTU CUMYNSALUM KOPOTKUX aHOMaruii
B ONMHHbIX CUrHanax. B aToM pexume CoxpaHsaTCs 0COGEHHOCTU CUTHAMNOB, CHUXKaKTCA YPOBHM
[KUTTEpa 1 hasoBoro LWymMa v KONMYEeCTBO BbIGOPOK B KaXKAOM LIMKIE OCTAETCS NMOCTOSIHHbIM.

2018/08/31

1 h2 WFM R g
Sequence Index  Ch1 WFM d epeat Wait Event Jump Event Jump Addr. Go To
1

Waveform List

Name Length

PucyHoOK 76: 9KpaH pacLUMPEHHOro pexuma no yMosi4aHuo
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PeXxumMbl BbIBOAa CUTHANoB B pacClLNpeHHOM pexnme
B pacluvpeHHOM pexume paboTbl NPeayCMOTPEHbI CrieayoLLme peXxrMbl BbIBOAA CUTHASIOB:

® TlocnepgoBaTenbHOCTbL: Npu Bbibope kKHOMkM MocneaoBaTenbHOCTL OTKPbLIBAETCS
CoxpaHéHHas nocnenosaTenesHOCTb curHanoB. ObecneunBaeT 6onee rubkme BO3MOXHOCTU
Npu reHepupoBaHNM CUrHANoB CO CNOXHbIM TakTMpoBaHueM. MOXHO 3agaTb CROXHoe
TaKTUPOBaHME C YMCIOM LIaroB Ao 256 unu obwyto annHy curHana go 16 Mb Ha kaHan (unm
128 MB B kavecTBe onuun). Larn MoxxHO onpegenutb Kak LmkI, 6e3ycnoBHbI Nepexos,
nnbo KaK yCroBHbIV Nepexos no 3anycky No cobbITUIO ckayka nnm cobbITUIO OXMOAHUS.

® HenpepbIBHbIN: NPUBOpP NOLIAroBO reHepupyeT nocneaoBaTenbHOCTb CUTHaNoB, NOBTOPSS
eé c Havana.

= C 3anycKoM: Korga npubop nornyyaeT curHan 3anycka, BbIBOAUTCS OQUH Nepuog, curHana.
Mocne reHepynpoBaHWsa ogHOro neproga NpMbop Bo3BpaLLaeTcs B UCXOAHOE COCTOsIHME,
oXuaas criefyroLLero curHana sanycka.

= Co cTpo6GupoBaHueMm: npu nonyvyeHn aPeKTMBHOIO CTPOGUPYIOLLLEro curHana npuéop
HayMHaeT NoLLaroBo reHepupoBaThb NocneaoBaTeNlbHOCTb CUrHamNoB 1 NpekpallaeT
reHepupoBaHue Npu NoCTynieHnn gpyroro apdeKTMBHOro CTPOBMPYHOLLErO CUrHana.

B PacluMpeHHOM pexunMe cUrHarbl reHepupyloTcs B COOTBETCTBUM C TabnuUel NocneaoBaTenbHOCTH,
BKITHOYaOLLIEN LIMKITbI U YCIOBHblE Nepexofbl. CurHan BblBoAMTCA B Nopsiake, 3aAaHHOM B BbiGpaHHO
nocnegosaTtenbHOCTW. Habop curHanoB MOXHO BbIBECTU B NIOBGOM 3aaaHHOM NOpsiaKe.

Ha akpaHe pexyMa BbiBOAA B PACLUMPEHHOM pexume paboTbl MOXHO:

= BblbpaTb Agpyrme gocTynHble OPMbl CUrHAMNoB.

®  OTKpbITb COXPaAHEHHYIO MOCNe0BaTENbHOCTb CUTHASOB, BbIOpaB KHOMKY
NMocnepoBaTenbHOCTD.

= Co3fgaTb U COXpaHWUTb HOBLIM cUrHan.

Cnucok nocnepnoBatesibHOCTU B paclnpeHHOM pexnme

Ha skpaHe cnvcka nocrnenoBaTenbHOCTU B paCLLUMPEHHOM pexume paboTbl MOXHO BbIMOMHUTb
criegyoLme onepauuu:
"  OTKpbITb: OTKPbIBAETCS CYLLECTBYIOLLASA NOCneaoBaTeNlbHOCTb CUrHaIoB.

= CospaTtb: co3daéTcs HoBasl NpocTas nocregoBaTensHocTb. Ecnn npebiaywas
nocrnefoBaTesibHOCTb He 3aKpbiTa, B AMAIOrOBOM OKHE MOSIBUTCS BOMPOC O HE06X0AMMOCTH
COXpaHeHus1 NpeablayLmnxX HaCTPOeK.

" Coxp.: COXpaHeHne curHana.
=  CoX. Kak: COXpaHeHune curHarna B cbaﬂn C HOBbIM UMEHEM.

68 "eHepaTop curHanos npom3sonbHow chopmbl/dyHKum cepmun AFG31000 PykoBoACTBO NO aKCnyaTaumm



KpaTtkoe onucaHune dyHKUMA

2018/08/31

Ch1 WFM Ch2 WFM Repeat  Wait Event Jump Event Jump Addr. Go To

Sequence

Open
New
Save

Save As

tion:0s

Waveform List

PucyHok 77: QkpaH nocrneaoBaTefibHOCTU CUrHANIOB O4HOKaHanbHOro reHepaTopa
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Cnucok curHanos B paclnpeHHOM pexnme
CnMUcoK cUrHanoB B paclUMPEHHOM pexume

"  OTKpbITb: OTKPbIBAETCS CYLLECTBYIOLLMIA CUTHA.

" [amATb: NepemMeLleHne curHana B namsTb npubopa.

= USB: 3anomuHaHue curHana Ha BHewHem USB-HakonuTene.

= [peponpenenéH: 3anomMuHaHNe curHana B NnpeaBapuTernbHO 3a4aHHy 0bnacTb namaTu.

"  Ypanutb: yganeHue ogHOro Uin HECKOMbKMUX CYLLECTBYHOLUX CUTHANOB U3 CNNCcKa CUrHaroB.

Segquence

Waveform List

Mame Length

PucyHok 78: Cnucok curHanos
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MaHenb HacTpPoOeK B pacLUMPEHHOM pexume
MaHenb HacTpoekK B pacLUMPEHHOM peXxume

® TlocnepoBaTeslbHOCTb: BLIBOAMTCS NOCNeA0BaTENbHOCTb CUrHArMOB B NOPsiAKe, Yka3zaHHOM
B Tabnuue nocrnenoBaTenbHOCTH.

® HenpepbIBHbIK: NpUGOp reHepupyeT NPOCTYHO NOCIeAoBaTeNbHOCTb CUrHANOB, NOBTOPSIS
eé c Havana.

® C 3anyckom: korga npuGop nosly4aeT curHan 3anycka, BblBOAWUTCS OAMH Nepuo curHana.
Mocne reHepupoBaHNsa O4HOrO Nepuoaa NpUGop BO3BpaLLAETCA B UCXOAHOE COCTOSIHUE U
oXunZaeT crefyloLlero curHana sanycka.

= Co cTpobupoBaHMeM: Npu NosyvyeHnn aPeKTMBHOro CTPOOMpYOLLEro curHana npnbop
HayMHaeT reHepMpoBaThb NPOCTYI0 NOCNeA0oBaTENbHOCTL CUTHAMNOB U NpekpalLaeT
reHepupoBaHue npuv NoCTynneHnn Apyroro aeKTMBHOro CTpodbuMpyoLLero curHana.

Run Mode

Sequence O continuous O Triggered O Gated

PucyHok 79: NMaHenb HacTpoek

MaHenb HacTpoek, K1/K2

® MacwTab: macwTabupoBaHne amnNnNnTyabl B 3aBUCUMOCTM OT CMELLEHNS B
nocnenoBaTeNbHOCTU CUrHaNOB Ha OHOM KaHane.

= CwMmeleHue: cmelleHne — aTo CcpegHee 3Ha4YeHne MmakcmMmMalribHOro 1 MMHMMaribHoOro
Hanps>xeHna B nocnenoBaTenibHOCTU CUrHaNnoB Ha OAHOM KaHarne nocrne nepemMelleHnda
CuUrHaros B Ta6m/|u,y nocnegosaTenbHOCTU. CMeLleHNne MOXXHO U3MEHUTb ANs
KOPPEKTUPOBKN CpeEAHETO MNOJOXKEeHUA.

MPUMEYAHME: [Ina paclumpeHHoro pexmnma paboThl Hy>Hbl CUTHanbl C JaHHbIMU aMMnuMTyabl U
cmelleHns. Korga curHanel 3arpyxatotcsa B Tabnuuy, cmewenne K1/K2 moxeT npyHumaTh HavanbHoe
3HayeHve. 3HavyeHne macluTaba paccyMTbIBAETCS NO HACTPOMKAM CMELLLEHUS.

PucyHok 80: Macwitab n cmelieHue curHana Ha kaHane
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MaHenb HAaCTpoOeK, TaKTupoBaHue

YacToTa AUCKpeT.: yCTaHaBNMBaeTCs YacToTa ANCKpeTM3aunm.
Tarimep: 3a4aéTcsa TaKTMPOBaHME Anst PYHKLMU TEeHEPUPOBAHMUS CUrHAMOB.

Timin

2.000 000 000 00 GHz 1.000 000 ms

PucyHok 81: TaktupoBaHue

Tabnuua naHenu HacTPoeK B pacLUMPEeHHOM pexumMe

Repeat ([ToBTOpeHue): pyHKUNS reHepupoBaHNs CMrHana NnoBTOpPSeTCH, NoKa He NOCTyNuT
KOMaHAa OCTaHOBKM.

Wait Event (CobbiTre oxugaHus): cobbiTve, KOTOpoe OOSMKHO NPOU3ONTH AN nepexopa ot
OXUOAHUSA K reHepMpoBaHMIO curHana.

Jump Event (CobbiTue ckayka): cobbiTne 3anycka, no KoTopomy npubop nepexoant Ha
Opyrow Liar.

Jump Addr (Agpec ckauka): ykasbiBaeTcsa agpec Anst cobbiTus ckavka.

Go to ([Mepexon): nepexon Ha 3afaHHbIN LWar NocrnefoBaTenbHOCTM NOCIE reHepnpoBaHUS
curHana, ykasaHHoro B afieMeHTe nocnenoBaTesibHOCTY.

Chl WFM 12 WEN

EMPTY EMPTY

PucyHok 82: Tabnuua nocneaoBaTenibHOCTU
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Tabnuua nocnegoBaTenbHOCTU
Ta6bnuua nocnegoBaTenbHOCTU

B pexume reHepupoBaHUsi NOCNeA0BaTENbHOCTM MOXHO BbIGpaTh criegytoLime onuui:

" BbIbop cobbiTna (ona OxupaHus/Ckayka): Boikn. unm Tanmep, BHewwHun 3anyck,
Komanga SCPI, PyyHon.

=  OxwuaanHue: ecnn Oxunganune BktodeHo (Bkn.), BbIXog HAxXoguTcs B peXnme oXxXnaaHust 4o
HacTynrneHua CoOblTnga OXunaaHua, nocne 4yero Ha4nHaeTcd reHepumpoBaHme curHana.

® [oBTOpeHue: onpeaensieT, CKONMbKO pa3 OyaeT NOBTOPATLCS CUrHAN, YKa3aHHbIA BO
dparmeHTe (o1 1 go 1 000 000 ymknoB NN 6eCKOHEYHO).

=  Cka4ok: ecrnm onumsa Ckadok BkrtoveHa (Bkr.), npu HacTynneHmmn CobbiTvsa ckadvka
reHepupoBaHMe TEKYLLErO CUrHana npepbiBaeTCcs, U CEKBEHCOP Cpasy ke NepexoauT Ha
Agpec ckauka.

® [lepexop: nocre 3aBepLUEHNsI MOBTOPEHUS TEKYLLEro curHana (6e3 npepbiBaHus1), CEKBEHCOP
nepexoguT Ha Agpec nepexoga. o ymonyaHuto yctaHoBneH agpec Cneayowmin (agpec
Tekywero oparmeHTa + 1).

Chl1 WFM 12 WER

EMPTY EMPTY

PucyHok 83: Tabnuua nocneaoBaTenbHOCTU
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Pexum reHepupoBaHusa nocrnegoBaTesibHOCTU
B pexume reHepupoBaHUsi TOCNeA0BaTeNIbHOCTM MOXHO BbIGpaTh criegyoLime onuui:

" BbIbop cobbiTna (ona OxupaHus/Ckayka): Boikn. unm Tanmep, BHelwwHun 3anyck,
Komanga SCPI, PyyHon.

=  OxwuaanHue: ecnn Oxunganune BktodeHo (Bkn.), BbIXog HaxoguTcs B peXnme oXxXnaaHust 4o
TeX Nnop, NoKa He HacTynut CoOblTHe oXunaaHua, nocne 4Yero Ha4nHaeTcqa reHepuposaHune
CuUrHana.

® [oBTOpeHue: onpeaensieT, CKONMbKO pa3 OyaeT NOBTOPATLCS CUrHAN, YKa3aHHbIA BO
dparmeHTe (o1 1 go 1 000 000 ymknoB NN 6eCKOHEYHO).

= Cka4ok: ecnm onumsa Ckadok BkrtoveHa (Bkr.), npy HactynneHmm CobbITus ckavka
reHepupoBaHMe TEKYLLErO CUrHana npepbiBaeTCcs, U CEKBEHCOP Cpasy ke NepexoauT Ha
Agpec ckauka.

® [lepexop: nocre 3aBepLUEHNsI MOBTOPEHUS TEKYLLEro curHana (6e3 npepbiBaHus1), CEKBEHCOP
nepexoguT Ha Agpec nepexoga. o ymonyaHuto yctaHoBneH agpec Cneayowmin (agpec
Tekywero oparmeHTa + 1).

dparmeHT a.

MoeTopeHue = N yuknos
OxunpaHve = Bkn.

Ckavok = Bkn., agpec = b.
Appec lNepexopa = c.

Hactynnenus
coObITNs OxugaHns

BbixogHomn

|
|
|
|
I curHan -
| |
| |
| MosTopenue | | HacTtynneHnue
| N umknos : cob6bITus Ckauka,
Cka4yok K
[NoBTOpEeHne
. dparmeHTy b.
3aBepLUEHO, nepexon
K pparmeHTy C.
v v
®dparmeHT c. ®dparmeHT b.

PucyHok 84: Pexxum reHepupoBaHusi nocriegoBaTefibHOCTU
HenpepbIBHbLIN pexum

B pexxvmMe HenpepbIBHOTO reHEPUPOBaHKWS CUrHara UCrosib3yeTcs TONbKO OAuH cbparMeHT (agpec = 1);
yKa3aHHbI BO oparMeHTe CUrHamn reHepupyeTcsi B TedeHne GeCKOHEYHOro YMcna LUMKIoB. B aTom
pexvme onunn Oxuganue, Ckayok u Mepexon He UCNONb3YHOTCS.

74 "eHepaTop curHanos npom3sonbHow chopmbl/dyHKum cepmun AFG31000 PykoBOoACTBO NO aKCnyaTaumm



KpaTkoe onucaHue dyHKumm

®dparmeHT 1.

MoBTOpeHUe = BECKOHEYHOE YMCHO LIMKITOB
OxupoaHue BbIKN.

Ckayok = BbIkn.

Appec lNepexoga = 1.

BbixogHomn
curHan

nOBTOpeHI/Ie ©eCcKkoHEeYHoro
4Yncna UmKknos

PucyHok 85: HenpepbIBHbIN pexum

Pexum c 3anyckom

B pexnme reHepupoBaHusi curHana no coobITUIO 3anycka UCMOrb3yeTCs TONbKO OAMH hparMeHT
(agpec = 1). Bbixoa HaxoguTCH B peXxvMMe oXugaHus 4o Tex nop, noka He HacTynuT cobbiTue
OXmnaaHusi, Nocrne 4Yero curHan reHepupyeTca oguH pas (1 yukn). 3atem npmbop Bo3BpaLlaeTcs B
HayanbHYy TOYKY NOCNef0oBaTENbHOCTU U OXUOAET Crieaytowero cobbiTus 3anycka. B aTom pexume
onuus Ckadok He ucnonb3ayeTcs

dparmeHT 1.
[MoBTOpeHue = 1 umkn
OxunpaHuve = Bkn.
Ckayok = Bblkn.
Appec lNepexoga = 1.

Hactynnenua
cobbITua OxunagaHus

BbixoaHon
(G

PucyHok 86: Pexxum ¢ 3anyckom
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Pexxum co cTpobupoBaHuem

B pexume reHepmpoBaHus co CTpoBUpoBaHWEM NCMONb3yeTcs TONbKO OANH dparMeHT. Bbixoa
HaxXo4WTCS B peXUMeE OXMAaHUS A0 TexX Mop, Noka He HacTynuT cobblTne oxugaHusa (Hadano ctpoba),
W NpekpaLlaeT reHepnpoBaHMe curHana npu HacTynneHun cobblTnsi ckadka (KoHew cTpoba).
CekBeHCOp BO3BpaLlaeTcs B HavarnbHY TOYKY NOCNEeA0oBaTeNbHOCTU U XAET CneayoLero cobbitms
oxumaaHus. B aTom pexxume He ncnonesyetcsa onuusa MNepexoa.

[ )

dparmeHT 1.

[MoBTOpeHue = 6eCkOHEYHOE YNCMNO LIMKIOB
OxungaHuve = Bkn.

Ckavok = Bkn.

[Nepexopn BbIkn.

Het

Hactynnenwne
coObITHS
Ckauka

nOBTOpEHVIe GEeCcKOHeYHOoro
yuncrna Uuknos

PucyHok 87: Pexxum co ctpo6upoBaHmnem

MMHMaTIOpr B pacllNpeHHOM pexunme

3710 YMEHbLUEHHbIE |/|306pa>|<eH|/|;| 9KpaHa curHana.

Length: 0

Period: 0 s

Length: O

PucyHok 88: MuHuaTiopa
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YyebHOe nocobue: nOpFIAOK paGOTbI B paClLnUpeHHOM pexume
reHepunpoBaHusa CurHasmnoB

Hwxxe onncbiBaeTcs NOpsAoK UCMOMb30BaHUS reHepaTopa NPon3BObHbIX CUrHaNoB/YHKUMIA cepun
AFG31000 gnst reHepnpoBaHUSA ANIMHHBIX CUTHAMOB M CUTHANOB CO CMOXHbIM TAaKTUPOBAHUEM.

MprMepPoM Takoro NPMMEHEHUs SIBMSIETCSA reHEPUPOBaHUE NOCIeA0BaTENIbHOCTEN MMMYbCOB UIK
NaKkeToB AaHHbIX A NocneAoBaTeNbHON WWHBI.

B pacwupeHHoM pexuMme nogaepxmeaeTcsa namatb curHanos 16 MB Ha kaHan ¢ BO3MOXHOCTbIO
pacwmpenus 0o 128 Mb n 256 dparmeHToB nocnegoBaTenbHOCTU. KOHTPOnb co3gaBaemblxX
NprMbopoM CUrHaNoB OCYLLECTBMASETCH NO BETBAM, B KOTOPbIX MCMOMb3YOTCH NOBTOPEHUE, OXXnaaHue,
cKadku, nepexonpl, NMOO 3anycku nNo cobbITUAM, BKMOYas 3anyCcku Mo BHELLUHEMY CUrHany, py4Houn
3anyck, a Takke Tanmep n komaHabl SCPI.

B aTom npumepe nokasaHo, kak COCTaBUTb NOCNeAoBaTeNbHOCTb U3 TPEX hparMeHTOB U U3MEHWUTb
NX oTobpakeHVe Ha akpaHe npubopa.

Cnucok o6opyaoBaHusi

=  OpuH reHepaTop cuUrHanoB Npou3BosibHOM dhopmbl/yHKkLmMI cepmumn AFG31000
= OpguH 4-kaHanbHbIN ocumnnorpad
" Tpu kabens c pazbémamn BNC

MogkniovyeHUs ons paclMpPeHHOro peXxnmMma reHepupoBaHuUsA

curHanosB
1. CoeaunHuTe Bbixoa K1, Beixog K2 n Bbixoa 3anycka npubopa c kaHanamm K1, K2 n K3
ocuunnorpada.

2. HactponTe nctovHuk 3anycka ocuunmnorpada Ha curHan kaHana K3.

PucyHok 89: Hactpoiika o6opyaoBaHus
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Mopsapok paboTbl B pacLUMPEHHOM peXxume

NMPUMEYAHMUE. Ecnn Ha 3kpaH He BbIBOAUTCA AOMALUHAA CTpaHuLUa, HaXXMuTe KHonky Havano Ha
nepegHen naHenu npmnbopa.

Advanced

ArbBuilder

® @

Utility

PucyHok 90: 3Ha4yok PaclumpeHHbIM Ha 3KpaHe AOoMallUHEeN CTPaHuLbI

1. CmaxHuTe KHOMKY BBEPX, YTOObI OTKPbITb MaHENb HACTPOEK, U BbIGEPUTE PEXNM
MocnepoBaTenbHOCTb.

2. Ha naHnenu Cnucok curHanoB Haxmute OTKpbITb (3Ha4oK channa), 4Tobbl 406aBWTL cUrHansl.

Sequence Index Ch1WFM Ch2z W Repeat Wait Event Jump Event Jump Addr. Go To

Waveform List

Name Length

Period: 0's

PucyHok 91: MNycton Cnucok curHanos
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3. YToObl NpOCMOTPETHL BCTPOEHHbIE CUrHarbI, BoibepuTe kHonky MpeponpeaenéH. BoibepuTe BCe
curHanbl u HaxkmuTe kHonky OK, yTtobbl 406aBUThL UX B CMMCOK curHanos.CurHansl 0yayT

JobasneHbl Ha naHenb CNMcokK curHanos.

2018/07/13

Sequence

Waveform [E]

Name Le Memory

2018/07/13

Ind
Sequence i

Waveform List
Jame Length

Pulse1000 1000
5ine1000 1000
Pulse168 168
168
Ramp1000 1000
Square1000 1000
Ramp168 168

Square168

=

] “ A )

|4 L4 [
Pulse1000.tf Pulse168.tf Ramp1000.t Ramp168.tf
WX WX fwx WX

%) ¥ “ ¥

r r r [
Sine1000.tf Sine168.tfw Square1000 Square168.t
WX b tfwx fwx

fwx;Square1000.tfwx;Ramp168.tfwx;Square168.tfwx

#

Cancel

Ch1 WFM Ch2 WFM Repeat Wait Event Jump Event Jump Addr.

PucyHok 93: Bbi6op curHana n3 Cnucka curHanoB

Go To

Go To
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KpaTtkoe onucaHune dyHKUMA

4. CwurHanbl MOXHO nepetdarmBaTb U3 CNncka Bo quaFMeHTbI nocnegoBaTesibHOCTU.
2018/07/13

Sequence Index Ch1 WFM Ch2 WFM Repeat  Wait Event Jump Event Jump Addr. Go To

1 5ine1000 5ine1000 1 OFF OFF Next Next

Waveform List
Pulie168 Sine168 1 OFF OFF Next Next

Name Length

Sgaare1000 Ramp1000 1 OFF OFF Next 1
Pulse1000 1000

Sine1000 1000

Pulse168 168

Sine168 168

Ramp1000 1000

Square1000 1000 —
*eriod: 1 us

Ramp168 168

Square1638

PucyHok 94: MNepeTarnBaHue curHanos

MPUMEYAHME. B nocnepoBaTenbHOCTb MOXHO Ao6aBnsATh niobble curHanbl, HO AnvHa curHanos Ha K1
1 K2 gomkHa ObITb O4MHAKOBOW.

5. LénkHute Ha none Mepexop NocrneaHero parmMeHTa u n3meHuTe ero agpec co Cnegyrowwmi Ha 1.
OT0 03Ha4aeT, YTO MNocne BbiIBOAA BCEX CUIHANOB NocreaoBaTeNbHOCTL BO3BPATUTCS HA NEPBbLIN
doparMeHT 1 OyaeT NOBTOPSATb 3TOT LMK GECKOHEYHO.

Sequence Index Ch1 WFM Ch2 WFM Repeat  Wait Event Jump Event Jump Addr.

1 5ine1000 5ine1000 1 OFF OFF Next

Waveform List
2 Pulse168 Sine168 1 OFF Next
Name Length

Square1000 Ramp1000 1 OFF
Pulse1000 1000

Sine1000 1000

Number ‘

Pulse168 168
Sine168 168
Ramp1000 1000
Square1000 1000
Ramp168

Square1638

PucyHok 95: lNMone MNMepexoa, usmeHeHne agpeca Ha 1
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6. 3ameHuTe ymcno NoBTOpeHUI Bo hparmeHTe 2 n 3 Ha noboe Tpebyemoe uucno. He
HacTpauBanTe YMCno NOBTOPEHNI Ha GECKOHEYHOoe, NOTOMY YTO Torga curHan byget
nosTopsaTbCH 6eckoHevHo. OcTaBbTe YMCNO NOBTOpeHUn oparmeHTa 1 6e3 nsmeHeHun.
CnegytoLwmm LIarom ABnsieTCs ycTaHoBKa Mapkepa Ansa doparmeHTa, no Kotopomy byaet
NPOMCXOAMTL 3anyck ocuumnnorpada.

Index Ch1 WFM Ch2 Repeat  Wait Event Jump Event Jump Addr. Go To

Sequence

1 5ine1000 5ine1000 1 OFF OFF Next Next

Waveform List
Pulse168 Sine168 1 OFF OFF Next Next

Name Length

Square1000 Ramp1000 1 OFF OFF Next 1
Pulse1000 1000

Sine1000 1000

Pulse168 168

Sine168 168

Ramp1000 1000

Square1000 1000 —
*eriod: 1 us

Ramp168 168

Square1638

PucyHok 96: BHeceHne nameHeHumn

Sequence Index Ch1 WFM Ch2 WFM Repeat  Wait Event Jump Event Jump Addr. Go To

1 5ine1000 5ine1000 1 OFF OFF Next Next

Waveform List
2 Pulse168 Sine168 = OFF OFF Next Next

Name Length

Square1000 Ramp1000 = OFF OFF Next 1
Pulse1000 1000

Sine1000 1000
Pulse168 168
Sine168 168
Ramp1000 1000
Square1000 1000

Period: 1 us
Ramp168 168

Square1638

PucyHok 97: Hactpoika noBTopeHusi
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7. CwmaxHuTe cpparMeHT crieBa Hanpaso, YTOObl OTKPbITb NMorie MEeTKW, U NocTaBbTe METKY. B aTom

crny4yae npu reHepupoBaHMM curHana npMbopoMm Ha BbIXOA4Ee CUrHana 3anycka nosiBUTCS UMMyNbC
CO ckBaXkHocTbio 50 %.

2018/07/13

Sequence Index Ch1 WFM Ch2 WFM Repeat Wait Event Jump Event Jump Addr.

1 W Marke 5ine1000 Sine1000 b OFF OFF
Waveform List
2 Pulse168 Sine168 = OFF Next
Name Length

Square1000 Ramp1000 = OFF Next
Pulse1000 1000

Sine1000 1000
Pulse168 168
Sine168 168
Ramp1000 1000
Square1000 1000
Ramp168 168

Square1638

PMCYHOK 98: CmaxuBaHue crneBa HanpaBo AnA yCTaHOBKN MeTKHn
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8. BbibepuTe kHONKy Bkn. Ha nepegHen naHenu, 4tobbl BKNtouMTb Bbixoabl K1 n K2, a 3atem
BblbepuTte kHonky Myck, 4Tobbl Ha4YaTb reHepMpPOBaHNE NOCNeN0BaTENBHOCTY.

9. HactponTte ocuunnorpad ans HabnogeHnsa 3a BbIXOAHbIMKU curHanamu kaHanos K1 n K2. K3 —
3TO UCTOYHUK CUrHana 3anycka.

10. CMaxHUTE 3KpaHHYIO CTPaHMLY BBEPX OT HUXKHEW rpaHuLbl 9KpaHa, YTobbl OTKPbITL NaHEerb
HacTpoek, 3aTeM BblOepuTe Bknagky kaHana K1 n nameHmte macwtab, ykasae 3HadeHne 50 %.

I'IpM 9TOM aMnnnTya BbIXOAHOIO CUrHana Ha kaHane K1 YMEHbLUNTCA 00 50 % oT ucxogHoro
3Ha4YeHuns.

11. Bbibepute Bknagky TakTupoBaHue 1 U3MeHUTe YacToTy anckpetmsaumm ¢ 1 'y Ha 500 My,
Mpu aTOM YacToTa BbIXOAHOrO curHana dyaeT BABOE MEHbLUE UCXOAHOr0 3Ha4YeHUs YacToThbl.

12. [IBaxabl HaXXMUTE Ha KHOMKY 3anyck Ha nepeaHei naHenu, YTobbl OCTaHOBUTL U NMOBTOPHO
3anycTuTb reHepupoBaHme nocrnegoBaTenbHOCTU. MNocnenoBaTeNbHOCTb HYXKHO Nepes3anycTuThb,
4YTOObI HaYanu gencTBoBaTb N3MEHEHHbLIE HACTPOWKM.

13. Ha ocuunnorpacde BUaHbI N3MEHEHUS YacTOTbl U aMnNnuTyabl curHana c K1.

Index Ch1 WFM Ch2 WFM Repeat  Wait Event Jumr Event Jump Addr. Go To

Sequence

5ine1000 5ine1000 1 Manual Next Next

Waveform List
Pulse168 Sine168 = OFF Next Next

Name Length

Square1000 Ramp1000 = OFF Next 1
Pulse1000 1000

Sine1000 1000
Pulse168 168
Sine168 168
Ramp1000 1000
Square1000 1000
Ramp168 168

Square1638

PucyHok 99: PyyHon 3anyck
14. Bbibepute none Wait Event (CobbiTne oxumaannsi) doparmeHTa ¢ HOMepoM 1, a 3aTeM B MEHIO
coObITWI 3anycka BelibepuTe onuuio Py4yHoN.

15. [Baxabl HAXXMUTE Ha KHOMKY 3anycK Ha nepegHen naHenu, 4Tobbl OCTaHOBUTL U NMOBTOPHO
3anycTutb reHepupoBaHue curHana. ObpatuTe BHUMaHWe, YTO cUrHan Ha ocuunnorpade He
oTobpaxaeTcs, noka He ByaeT BblbpaH pexxum OgHOKPATHOrO 3anycka.

16. Haxkmute KHOMKY py4HOro 3anycka Ha nepegHen naHenu. MNpubop oanH pas creHepupyeT BCHO
nocrneaoBaTeNbHOCTb M NEPENAET B PEXUM OXUAAHWSA CREeyOLLEro curHana 3anycka.
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20180713 1040

PucyHok 100: KHonka py4HOro sanycka

17. Ha akpaHe ocuunnorpadga otobpaxatoTcsl CUrHarbl, reHepupyeMble Mo CUrHany ogHOKpaTHOro
3anycka.

Utility  Help

@

Stopped

s ze
SR:6.25GS/s 160 ps/pt 13 Jul 2018
RL125kpts ¥ 50% in 1:09:13PM

PucyHok 101: CurHanbl, reHepupyemMbie Npu o4HOKPaTHOM 3anycke
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Onuun meHro CepBuc

HaxmuTe kHonky CepBuC Ha nepegHen naHenu npubopa, 4To6bI BLIBECTN HA CEHCOPHbIN 3KpaH
MeHto Cepsuc. B meHio CepBUC MOXHO NOMy4MTb AOCTYN K CNeayloLWwnM Onumsam:

Utility

CucTtema: HacTtpoinku si3blka, OkpaHHas knaesmaTypa, Beixoq 3anycka, OnopH.TakT.,
BkntoyeHne, JkpaHHas 3acTaBka, LLénkatowmin 3Byk, bunep, 3aBoackue HacTpoku No
ymornyaHuio 1 Hacoson nosc.

OnarHocTtuka/Kann6poBka: HacTtponku ans anardHoctuku, Kanubposka, Taimep nporpesa u
OumncTKa KOHTaKTOB.

Uutepdberic BBOaa-BbiBoaa: Hactporiku koHurypauun, Agpec GPIB, DHCP, CtaHgapTHbIn
wno3, Macka nogcetn u IP-agpec.

MeH10 3aWwmThbIl: NO3BONSET HaCTpPOUTb 3allnTy A0CTyna U ynpaslieHne naponamMmun.

MMKponporpamma: obecneunBaeT 0GHOBNEHNE MUKponporpamMmmbl No Mepe nodaBiieHnA
HOBbIX OOHOBINEHNIA.

JInueH3usa: no3sonsaeT 06HOBNATbL NULEH3NIO ANA PACLUMPEHUS MAMSATA U BO3MOXHOCTEN
npubopa.

System

Diagnostics/ Calibration

I/O Interface

Security Menu

Firmware

License

Legal

PucyHok 102: TnaBHas cTpaHuua meHio CepBuc
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86

Hactpoukn meHo Cuctema

Ha akpaHHon cTpanuue meHto CrucTema HaxogaTcs crefyowme HacTPONKN:

A3bIK: Anga nHTepdenca npndopa MOXHO BbiIGpaTh CreayoLmii S3blK: aHIMUACKNNA,
hppaHLy3CKUIN, HEMELIKUIA, ANOHCKUNA, KOPEUCKUIN, KUTAUCKMIA YNPOLLEHHBLIN, KUTaNCKUNA
TPaAULIMOHHBLIN UNN PYCCKUMA.

JKpaHHaa KnaBuaTtypa: 4Tobbl NPy HEOBXOAVMOCTH BKIIOYMTL KraBmaTypy Ha CEHCOPHOM
3KpaHe, Bblbepute kHonky Bkn.. Ecnun akpaHHas knaeBmaTtypa He HyxHa, BbibepuTe KHOMKY
Bbikn.

Bbixop 3anycka: Bbibepute onumio CUHXPOH. unn 3anyck B 3aBUCMMOCTU OT TOrO, YTO
Heobxoammo (nogpobHee cMm. B . CUHXPOHM3aUNSA HECKOMbKMX NPMBopoB [Ha cTp. 52] u n.
BbixoaHow curHan 3anycka [Ha cTp. 42]).

OnopH.TaKT.: yCTaHaBNMBaeT MCTOYHUK ONOPHOro curHana: BHyTpeHHu nnv BHewwHUN.

BknrouyeHume: npu BkNoYeHUn npudopa BbidepuTe onuuto HacTpoekNMocnegHnmn unu Mo
ymonyanuio (nogpobHee cMm. B N. MIaMeHeHne HacTpoek npubopa [Ha cTp. 87]).

SKpaHHas 3acTaBka: MOXHO BbiOpaTh onumtio Bkn. unu Beikn. BeibepuTte onuuto Bkn., ecnu
XOTUTE, YTOObI CEHCOPHbIV 3KPaH CTaHOBMUIICS MYCTbIM NP OTCYTCTBUM OnepaLuin ¢ 9KpaHoM
6onee naTn MUHYT. Ecnun xoTuTe, 4TOBLI HA 3KpaHe NOCTOSIHHO ObINo N300paxeHue,
BblibepuTe onumio Bbikn.

LLénkarowmm 3ByK: BbibepuTe onuuio Bkn. nnn Beikn. B 3aBMCMMOCTU OT NpegnoyTEHUN.
Ecnu ata onumsa BknodeHa, npu paboTte ¢ KHOMKaMu nepeaHen naHenu 6yaeTt chbilleH
Wwénkarowmin 3syk. MNpwu BeiGope onumm Beikn. 3Byka He OyaeT.

Bunep: Buibepute onumio Bkn. unu Beikn. Ecnuv aTa onumsa BkNoYeHa, Npy NOsSBlEeHNM Ha
3KpaHe OkHa coobLleHu ByaeT cnbiweH 3ByKoBow curHan. [Npu Beibope onunmn Bbikn.
3BYKOBOrO curHana He byger.

3aBoackue HaCTPOMKM MO YMOMYaHUIO: UCMONb3yeTcs A5t Bo3BpaTa npubopa K 3aBOACKAM
HacTpoWKaM Mo yMOYaHMIO.

ApKOCTb: NON3YHOK HACTPOMKM APKOCTU CAYXUT NS PEryrMpoBKN SPKOCTU CEHCOPHOIO 3KpaHa.
YacoBou nosic: HacTporika TpebyemMoro 4acoBoro nosica.

Language |English Soft Keyboard

Trigger Out | Trigger Clock Reference

Power On {E- Screen Saver
Click Tone m On J Beeper

Factory Default L Brightness

Time Zone |UTC+08:00

PucyHok 103: Hactpoiku meHro Cuctema
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N3meHeHMe HacTpoek npubopa

I'Ipvl BKIMKOYEHUN an6opa BOCCTaHaBJIMBAOTCA €ro HaCTDOIZKI/I Nno ymMmos4aHuio. I'IpM6op MO>XXHO
HaCTPOUTb TakKuM o6pa30M, 4YTOObI OH 3aNoMUHAnN U Kaxabli pa3 npwu BKIN4YEeHN BOCCTaHaBnmBarn
HaCTpOVIKM, KOTOpbIE UCMNOJib30Basincb npu nocrnegHem ceaHce pa6OTbI (nop,poGHee CM. B I. OFII:I,VIVI

MeHto Cepsuc [Ha cTp. 85]).
Ymo6bI usmeHumMb Hacmpolku onyuu BknroyeHue:
1. HaxmuTe Ha kHonky CepBuc, HaxoasuLytocs B rpynne HACTPOWUKN.

C KHoMKown CepBuC
\

Tektronix AFG 31000 SERIES ARBITF

PucyHok 104: KHonka CepBuc

2. Ha ceHcopHoM akpaHe Bbibepute MeHio Cucrema.
3. [Onsa onumm BrrntoueHne Bbibepute napameTp MocnegHun.

Kpome Toro, B MeHto Cuctema MOXXHO BHECTM U Apyrne nsmeHeHusi. Hanpvmep, MOXHO:

MepekntounTtb Bbixog 3anycka Ha CUHXPOH.MNM 3anyck

Bkntountb unu otknounTs LLEénkarowmm 3ByK

Mepekntounts ONOpH.TaKT. Ha BHeWwWHWn nnn BHyTpeHHUN

BKMOYMTL MK OTKIIOYNUTL 3KPaHHYHO 3acTaBKy, Bblopas onuuto Bkn. nnu Bbikn.
Bkntountb nnn otkntountb Gunep, Bbibpas onuuto Bkn. nnv Beikn.

HacTponTb Non3yHKOM SIPKOCTb CEHCOPHOIO 3KpaHa
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YaaneHue u3s namsiTu CUrHanoB U HacTpoek npuéopa

U3 BHyTpeHHeIZ namMmaTn an60pa MOXHO yOanutb Bce HaCTpOﬁKM np|/|6opa 1 NOJ1b30BaTENIbCKMNE
CurHarnbl, BbINOJTHUB cneagywuine OEencTBuA.

NMPUMEYAHME. B ntobo MOMEHT MOXHO BOCCTAHOBUTb ANsi HACTPOEK 3HAYEHMs MO YMOnYyaHuio 6e3
OYMCTKN MaMATU, HaXaB Ha NepeaHen naHenu kHonky Mo ymonu.

Umo6bi yOanume u3 naMsimu cu2Hasibl U Hacmpoliku npubopa:
1. HaxmuTe Ha kHonky CepBuc, Haxoasulytocs B rpynne HACTPOWUKN.
2. Ha ceHcopHOM aKkpaHe BblbepuTe MeHio CucTtema.
3. [Ona onumm 3aBoACKME HACTPONMKM MO yMonyaHuio BelbepuTte napametp Copoc.
4. Korga nosiutcsa cooblleHne, Tpebytowee NnoaTBEPKAEHMSA Takon onepaunn, Haxmmute OK (unu
OTMeHa, ecrniv NPUHSTO peLLeHNe He CTUpaTb HACTPOWKM U CUrHarbI).
Utility

System

Language |E : ‘ (o) (o])] ‘

Trigger Out ’7 ‘ Internal | External ‘

Power On ’

Click Tone {

Factory Default [

Time Zone |UTC+08:00

PucyHok 105: CTupaHue HacTpoek npubopa u CoxpaHEHHbIX CUTHaNoB
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Bbibop A3bIKa
[nsa npubopa MOXHO BbIOpaTh A3bIK, HA KOTOPOM OyAeT oTobpaxaTbes MHOPMaLMsa Ha aKpaHe.

NMPUMEYAHME. Korga npubop BkoYaeTcs NepBhIi pas, Mo YMOMYaHWIo BbIOUpaeTCcsa aHrnUNCKINn
A3blK. [Tocne BbIOOpa HYXXHOTO A3blka MEHI0, BCMIbIBaOLLME COOBLLEHNS N BCTPOEHHAs CnpaBka
oTobpaxalTcsa Ha yKaszaHHOM A3bike. Kpome Toro, MoXHO BOCMOMb30BaTbLCS HaKNnaakamMmu Ha NepeaHior
naHernb C HaANMCAMN Ha BbIBPaHHOM SA3bIKE.

Umo6bbi ebibpamsb sA3bIK:
1. HaxmuTe Ha nepeaHei naHenu kHonky Cepeuc, koTopast HaxoauTcs B rpynne HACTPOWMKMN.
2. Ha ceHcopHoMm 3kpaHe BblbepuTe MeHio Cuctema.

3. [Ons onuun A3bik BbIGepUTe TpebyeMbli A3biK (AHFMUCKUNA, PPaHLLy3CKUNA, HEMEeLKUH,
AMNOHCKUNA, KOPENCKUNA, KUTaAUCKUMN YNPOLUEHHBIN, KNTAaUCKUA TPAOULMUOHHBLIN UNU PYCCKUNA
(CM. pUCYHOK HmXe).

Language |English Soft Keyboard | Off On ’

English

Trigger Out Clock Reference ‘ Internal

Power On Screen Saver ‘

Click Tone Beeper m On ‘

Factory Default Brightness

Time Zone

PucyHok 106: Bbi6op si3bika
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CDyHKLIMM ANarHOCTUKN U KaﬂVI6pOBKVI

Hwxe onucbkiBatloTCA ONUUK UarHOCTUKN U KaJ'IVI6pOBKVI B MEHH CepBVIC.

AwvarHocTtuka: BbiGepuTe kHOMKy MyckK, YTOObI BbIMOMHUTL CAMOTECTVPOBaHMWE AS1s NPOBEPKU

npaBunbHOCTN paboTbl Npubopa (NogpobHee cM. B M. BbinonHeHne AMarHOCTUKM U KanMbpoBKu
[Ha cTp. 91]).

Kanu6poBka: Bbioepute KHOMKY Myck, 4ToObl NPOBEPUTL TOYHOCTb HAMPSXKEHWI NMOCTOSIHHOMO
TOKa, UCNonb3ys BHYTPEHHME NpoLueaypbl kKanmbposku (nogpobHee cMm. B Nn. BeinonHeHve
OMarHOCTUKN 1 KanmbpoBkm [Ha cTp. 91]).

Bpems nporpeBa: BbibepuTte kHonky Havano, 4tobbl nepea AMarHoCTUKON Unu KanubpoBKow
nporpeTb Npmbop B TeyeHne 20 MUHYT.

OumncTKa KOHTaKTOB: BbiGepuTe kHOmMKy Myck, YTOBbl OYMCTUTL KOHTaKTbl Perie 0T OKCUMOHOTO

cnosi. Onepauusi 3aHMMaeT OKOJO ABYX MUHYT, 3a KOTOpbIE perie NepeKkno4atTcs OKoMo
1000 pas.

Utility

Diagnostics/Calibration

Self-Diagnostics Warmup Timer ‘

Self-Calibration Refresh Relay ’

/O Interface
Security Menu
Firmware
License

Legal

PucyHok 107: lnarHocTuKa 1 KanubpoBka

I'Ipe>|<p,e 4YeM NPUCTYNnnTb K 3TUM TECTaM!

=  Bkntouute npubop n gante emy nporpetbcsi B TedyeHme 20 MUHYT.

= Ybegutechb, 4TO TeMnepaTypa OKpy>KatloLLen cpeabl B NoMeLleHun, rae pabotaet npubop,
HaxoguTcs B npeaenax ot 0 go 50 °C.
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BbinonHeHWe ANarHOCTUKN U KaﬂMGPOBKVI

Mpubop BLINOMNHSET psif, NPOBEPOK CBOEN annapaTypbl Npu BKNoYeHUM NuTaHus. Kpome Toro, npu
nomoLuyn meHo CepBUC MOXHO 3anyCTUTb BPYYHYHO criegytolmne yHKLMN NarHOCTUKN U KanunbpoBKu
(nogpobHee cm. B n. Onumm meHo CepBuc [Ha cTp. 85]). [Npn 3TOM UCMONb3YTCA BHYTPEHHUE
npoueaypbl, NPoBepSsioLLME NPaBUIbHOCTL paboThl Npubopa.

® JluarHocTuka (camoTecTMpOBaHue): AuarHoCcTMKa No3BONSET yoeanTbCs B TOM, YTO Npnbop
paboTaeT AoMmKHbIM 06pasom.

= KanubpogBka (aBTOKanubpoBKa): yHKUMS KanMbOpOoBKN NPOBEPSAET TOYHOCTb HaNPSKeHUS
NMOCTOSAHHOIO TOKa NP NMOMOLLM BHYTPEHHUX NpoLeayp Kannbposku.
Utility
Diagnostics/Calibration

Self-Diagnostics Warmup Timer ‘

Self-Calibration Refresh Relay ’

I/O Interface
Security Menu
Firmware
License

Legal

PucyHok 108: lnarHocTuka n KanmbpoBka
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NMPUMEYAHMUE. Ecnn Heobxoammo ybeanTbcsa B TOM, YTO Npubop obragaeT rapaHTUpPOBaHHbIMU
TEXHUYECKUMM XapaKTepPUCTUKaMU, BbINOMHUTE NOMHbIN HAabop npoueayp NPOBEPKU, ONMMUCAHHbLIN B
Pykosodcmee o mexHUYeCKUM Xxapakmepucmukam U PO8EPKE 3KCIMTyamauyUoHHbIX napamempos.

4Ymo6bi ebinosiHUMb Qua2HOCMUKY U KarlubpoeKy:

OCTOPOXHO! Npu BbINONHEHNM KanubpoBKK He OTKMoYanTe NuTaHne npubopa. Ecnu Bo Bpemst kKannbpoBku
BbIKMIOYNTCA NUTaHWE, MOryT BbiTb NOTEPSAHbI AaHHbIE, XPaHALLMECS BO BHYTPEHHEN NamMATy.

NMPUMEYAHME. Mepen BbINOMHEHNEM AMArHOCTMKN UK KanvbpoBKku oTcoeanHuTe oT npubopa Bce
kabenu (kpome LUHypa NUTaHus).

BbibepuTe Ha ceHcopHOM akpaHe 3Hayok CepBuc.

B oTKpbiBLLEMCS MeHO BbibepuTe onumio AinarHoctuka/Kanubposka.

YT06bI HauaTb [IarHoCTuKy, BbibepuTe kHonky IMyck.

3arem Haxmute OK, 4yTO6bI BLINOMHUTL ANArHOCTUKY, UK KHOMKY OTMeHa, 4ToObl OTMEHUTD €€.

PN~

Utility

Diagnostics/Calibration

~ 7
Self-Diagnostics [

Self-Calibration l

I/0 Interface
Security Menu

Firmware

Cancel |

License

Legal

PucyHok 109: 3anyck AMarHoCTUKN CUCTEMBbI
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5. lMopoxauTe, Noka TeCTMpoBaHMe 3aBepunTcs. narHoCTMYeCKM TeCT ANIUTCA BOCEMb MUHYT.
6. YToObl BbINONHMTE KANNMOPOBKY, BbibepuTe KHOMKY MyckK.
7. 3atem HaxmuTe OK, 4TOBLI NpOBECTU KanNUMBPOBKY, K KHONKY OTMeHa, YTOOLI OTMEHNTL eé.

Utility

Diagnostics/ Calibration =~

Self-Diagnostics l

Self-Calibration [

I/O Interface
Security Menu
Firmware
License

Legal

PucyHok 110: 3anyck aBTOKanmbpoBku

8. TlMopgoxauTte, NoKa TECTUPOBaHWE 3aBeplUMTCs. [uarHocTUYecKnin TeCT ANUTCA BOCEMb MUHYT.

9. MMocne 3aBepLieHnaA KaﬂI/I6pOBKI/I U aAnarHoCTUKM Ha aKpaHe NoABUTCA AManoroBoe OkHO C
pe3ynbTatamMun 1 NoOrpeLHOCTAMMN.

MHTepceinc BBOaa-BbiBOAA

Hwxe onuckiBatoTca onumm naHenu MHTepdenc BBoga-BeiBoga B MeHo CepBuc. 3Tu onuum
NCnonb3ylTca ANs NoakntoveHns npudopa K ceTu.

MPUMEYAHUE. YT06bI M3MEHUTL NAapaMeTpbl CIEAYOLMX HAaCTPOEK, He06XoaMMO NOSYy4YnTb
COOTBETCTBYIOLLYIO MHOPMaLMIO Y CeTEBOro agMmmnHmucTpartopa. Npouedypa BBOAA HACTPOEK CETU
3aBUCUT OT KOHpUrypauum Ballen cetu.

=  KoHdwumrypauums: Boibepnte KHONMKY ABTOHOMHO (4TODObI OTKMOUNTL Npubop oT WwuHbl GPIB)
unu kHonky Mpuém/nep (onNa AMCTaHUMOHHOIO yrnpaBneHus NpMbopom C BHELLHEro
BeayLLero komnbtoTepa). YUtobbl nonyyunTte 6Gonee nogpobHyo MHpopMaLmo, NPoCMOTpUTE
[MopsiAOK NOAKIMIOYEHNS K CEeTW.

= Appec GPIB: BBoguTCcs agpec npubopa.

= DHCP: Bbibepute Bkn. nnv Bbikn. 4ns npoTokona AuHaMmUyeckon KoHdurypaumm
XOCT-MaLLUMHbI (3Ta ONuMs 3aBUCUT OT TUMNa CETH).

= Lno3 no ymonuaHuio: BbibeprTe nanorosoe OkHO M BBeAUTE B HErO aapec LuNo3a (aTy
MHpopMaLMo MOXeT NpeaoCTaBUTb CETEBOW aflMUHUCTPATOP).

= Macka noaceTu: BBeaMTe Macky noaceTu (aTy MHpopMauuio MOXET NpegocTaBUTb CETEBON
agMuUHUCTPAaTop).

= |P-agpec: BBeguTe cooTBeTCTBYOWMI |IP-agpec.
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Utility
I/0 Interface
GPIB

Configuration ‘Talkll.lsten m GPIB Address |11

DHCP m On J Default Gateway | 0.0.0.0

Subnet Mask |0.0.0.0 IP Address | 0.0.0.0

USB ID: USB0::0x0699::0x035F::QU000048::INSTR

Security Menu

Firmware

PucyHok 111: Onuuu nutepcdenca BBoga-BbiBoaa

HacTponku MeHio 3awmThl
Hwxe onucbiBatoTca onuumn MeHio 3awuTsl, KOTOpO€ HaxoguTcd B MEHIO CepBI/IC.
Utility
System
Diagnostics/ Calibration

I/O Interface

Security Menu

Access Control { Password Change

Firmware

License

Legal

PucyHok 112: Hactpoikn MeHio 3awuThbl
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OTO MeHI0 NpeaHasHa4YeHo ANs 3alUThl U OrpaHUYeHns A0CTyNa K CrieayoLmMM 3adadam:

® KoHTponb gocrtyna: Beibepute kHonky Bkn. unu Bbikn. Ecnu 3awmta goctyna BkritoyeHa,
3TO UCKNtovaeT 06HOBNEHNE MUKPOMNPOrpaMmbl.

NMPUMEYAHMUE. Mo ymonyaHuio 3awwmTa goctyna otknoveHa. Kpome Toro, ecnu BKNioYeHa 3awmra
[ocTyna, U3MeHeHue naponst HEBO3MOXHO.

"  WN3MeHUTb naponb: Bbl6epl/|Te KHOMKY N3meHnTb 1 cnep,y|7|Te MHCTPYKUMAM Ha 3KpaHe.

MPUMEYAHMUE. MNMaponb no ymonyaHnwo — DEFAULT 123456. [pu nsameHeHnn naporns HOBbIN JOMKEH
cogepXaTtb He MeHee YeTbIpEX, HO He Bornee 14 cMMBOOB, BKITtoYaoLWwmx undpbl ot 0 4o 9. Ecnu BbI

3a0bInv Naporb, CBSXKUTECH C MECTHLIM NPEACTAaBUTENBCTBOM KOMMaHMM, NapTHEPOM MO npoaxam unm
anctpubstotopom Tektronix. MoxxHO Takke No3BOHUTL B LUTab-kBapTupy Tektronix B CeBepHon Amepuke
no tenedoHy 1-800-833-9200. KoHTaKTHble AaHHbIE A5l BALLEro permoHa cM. Ha Beb-cante ru.tek.com.

HacTpounku meHo Mukponporpamma

PyHKUNS 0BHOBNEHNS MUKpPOMNpPOrpamMmmel obecneynsaeT 0BGHOBNEHNE MUKPONPOrpaMMbl MO Mepe
nosiBneHns HOBbIx Bepcuii. bonee nogpobHo cm. B n. O6HOBNEHWE MUKpoNporpammel npubopa [Ha
cTp. 96].

Utility

System

Diagnostics/ Calibration
I/O Interface
Security Menu

Firmware

Firmware Update

TEKTRONIX, AFG31152, SN: QU000048, Ver: 1.2

License

PucyHok 113: MeHI0 06HOBNEHUsi MUKpONporpaMvbl

"eHepaTop curHanos npou3sBonbHou dopmbl/dyHKuUMI cepumn AFG31000 PykoBOACTBO NO aKcnyaTaumm 95


https://ru.tek.com/

KpaTtkoe onucaHune dyHKUMA

96

O6GHOBNEeHue MuKponporpaMmmbl Nnpubopa

Mukponporpammy npunbopa MoxxHO 06HOBUTE ¢ USB-HakonuTtens, nogkntoyénHoro Ha USB-pasbém
TMna A Ha nepefHel naHenu reHepartopa (nogpobHee cm. B N. MHTepderic USB [Ha cTp. 16]). ToT xe
pe3ynbTaT MOXHO MOMYYUTb NPU NMOMOLLM 3NIEMEHTOB YNPaBIEHNA CEHCOPHOIO KpaHa,
YCTaHOBMNEHHOIO Ha NepeaHer naHenu npmubopa.

BHUMaHWSA, 1 NpU €€ BbINONHEHNW KpanHe BaXXHO cobnoaaTh ykadaHHble HUXe MHCTPYKumKn. B

2 OCTOPOXHO! O6HoBnNeHWe M1KponporpamMmmel Npubopa — aTo onepauus, TpebytoLlas ocoboro

cny4vae HecobnogeHus Npubop MOXET ObITb NoBpeXAEH. Hanpyumep, 4ToObl He JonycTUTh
noBpexaeHust npubopa, Npu 06HOBAEHUN MUKPOMNPOrpaMMbl H B KOEM Cryvae He U3BnekainTe
USB-HakonuTenb, a Takke He BbIKMoYanTe nuTaHue npubopa.

UYmob6biI 06Ho8UMBb MUKponpozpaMmmy npubopa:

1.
2.
3.

6.
7.

BanauTe Ha Beb-canT ru.tek.com n Hangute mukponporpammy Ans npmdopos cepum 31000.
3arpysnte Ha KOMMNbOTEP 3aapXMBMPOBaHHBIN dhann C pacLUMPEHNEM . z1ip.

Pacnakynte 3arpyXeHHbI ban n ckonupymnte ann ¢ paclumpeHnem . ftb B KOPHEBOM KaTanor
USB-HakonuTens.

BctaBbTe USB-Hakonutene B COOTBETCTBYOLUN pa3bEM Ha NepeaHein NnaHenu reHepaTtopa
cepum AFG31000.

HaxmuTe kHonky CepBuc.
Bbibepute onuun Mukponporpamma > O6HOBUTD.
Bbibepute 3Ha4vok USB.

NMPUMEYAHME. Bug akpaHHOW CTpaHWLIbl MOXET ObITb HECKOSBKO MHbIM, B 3aBMCMMOCTU OT MOAENU
npuobopa.

Utility

Firmware Upgrade
System

Diagnosti

FOUND.000 System
I/O Interf. Volume
Security N

Firmware

TEKT

*K

Cancel

License

PucyHok 114: O6HoBneHne MukponporpaMmmsbl

8.

Bbibepute dawvin, ncnonb3yembiv Anst o6HoBNeHNst npubopa.

9. BbibepuTe kHONKy BbI3BaThb (Ha 3kpaHe NnoaABMTCA coobLLeHne ¢ NpocbOor NnoaTBEPANTL

OBHOBrEHNe).
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10. YpocToBepbTeChb B TOM, YTO NPMOOP OTKIOUMIICS OT UCTOYHUKA NUTaHWS, a 3aTeM NMOBTOPHO
noakntoymncs, 4tTobbl yCTaHOBUTL OOGHOBIEHME.

11. U3Bnekute USB-Hakonutenb.

NMPUMEYAHME. B npubope npegycMoTpeHa BO3MOXHOCTb OrpaHUYeHns 4oCTyna K OOHOBNEHUAM
MUKponporpammbl. [Ins 9Toro HyXXHo BONTW B MeHio 3awuThbl, Bbibpath kHOMKy KOHTponb aoctyna u
BBECTU Maporib.

JInueHsusn

DYHKUMS YCTAHOBKU NMLEH3UM NO3BOMSIET OOHOBNSATL NIMLIEH3NIO NS pacLUMPEHUS NaMSTU U
BO3MOXHOCTeN npunbopa. JlnueHsus, yctaHaBnMBaemas Ha npubop, 3aBUCUT OT MOAENU
npuobpeTtaemoro npubopa n onpegenseT 06bém ero namsatn. OT 06bEMa NaMATH 3aBUCAT DYHKLMK
reHepvpoBaHus NocrnefoBaTENbHOCTEN N YaCTOTHbIM AnanasoH npubopa.

Utility

Diagnostics/ Calibration

I/0O Interface

Security Menu

Firmware

License

License

License:

Legal

PucyHok 115: ObHoBneHue nuueH3nmn

CnpaBka

CnpaBoyHas cuctema npubopa obecnedmBaeT JOCTYN K MHOpMaLmm 06 OTAEMbHBIX MYHKTAX MEHIO U
yHKUMSX Nprubopa Npu novcke onpeaenéHHon nHdopmauun. [ns 4ocTyna v HaBurauum no CnpaBoYHON
CcMCTEME MOXHO MCMONb30BaTh CEHCOPHBIN akpaH. OTAenbHbIe pa3aernbl CpPaBku MOMYT Takke
cogepXaTb CCbIfKM Ha Apyrme pasgenbl. K HUM MoXHO nonyyvTe AOCTYN, cneayst 9KpaHHbIM NOACKa3KaMm.

[na nony4eHns goctyna K cnpaBOYHON cucteme npubopa BbINOMHUTE ONUCaHHbIE HUXE AEUCTBUIS.
UYmo6bi nonydyums docmyn k Cnpaekxe:
1. BbibepuTe Ha ceHCOpHOM 3KpaHe 3Ha4yok CnpaBka.

2. Bocnonb3ynTech anemMmeHTaMmm ynpaBneHus CEHCOPHOro aKpaHa ansg nepemMeLleHns Kkypcopa
MEXAy CCbhIfKamMm.

3. Haxmute Ha 3Ha4ok CnpaBka Ha CEHCOPHOM 3KpaHe, YToObl OTKPbITb MeHo Cnpaeka.

4, I'IpM NnomMoLLNn FIOBOpOTHOIZ KHOMKN Bbl66pI/ITe pasaen cnpaBku B npeaMeTHOM yKasaTterne nnm
I'IpOJ'IVICTaIZTe CTpaHuLbl OTKPbITOro pasgena. Haxxmurte NOBOPOTHYHO KHOMKY, YTOObI OTKPbITb Ha
3KpaHe pasfen U3 npeaMeTHOro ykasartern4.
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ArbBuilder

Bxogswee B noctasky 10 ArbBuilder nossonset cosgaBaTb U peaakTupoBaThb CUrHanbl
NPOWN3BONbLHON POPMbI, UCKMOYas HeO0OXoAUMOCTb B noaknoyeHun K MK nnu ncnonbsosaHum
USB-HakonuTens Ans 3arpys3kv CUrHanoB Npon3BosibHOM OpMbl.

Mpy nomowm moaynsa ArbBuilder MOXHO OTKpbIBaTb paHee Co3faHHble UKW Co3aBaTb HOBbIE
curHanel. Ecnv Beibpatb 3Havok ArbBuilder, 4Tobbl OTKpbITL MpOrpaMmmMy, NOSBUTCS CReayoLwmn
3KpaH.

Wave1.tfwx

mV\ Pts 200
500

400
300 -
200
100

0

|

B | & | T 2| %

File Draw Edit Send Exit

PucyHok 116: FnaBHas ctpaHuua ArbBuilder

ArbBuilder — 3To BCTpoeHHOE NpunoXxeHne, No3BonstoLLEee Npy NOMOLLU reHepaTopa CTaHgapTHbIX
dyHKUMIA co3gaBaTh U peaakTMpoBaTh CUrHasbl NPOU3BOSIbHON hopMbl. [10Mb3YSACh MPUNOXEHMEM,
MO>HO CO3[aTb CMrHan NPomn3BofibHOM POPMbl UNK WabnoH 13 cTaHAapTHbIX CMrHanoB. Ha
0©0nbLIOM EMKOCTHOM CEHCOPHOM 3KpaHe C XeCTOBbIM ynpaBreHneM, CUrHanbl MOXHO
nepeTtackmBaTtb, MaclLTabupoBaTb 1 peaakTMpoBaThb.

Monb3oBaTenb MOXeT BOCNPOU3BOANUTL CUrHATbI UMK 3arpy3nTb dainbl aHHbIX HENOCPEACTBEHHO B
ArbBuilder c USB-Hakonutens.

CospgaHHbIN curHan OTnpaBnAeTCA Ha BbIX0o4 A4 BOCNpou3BeaeHuA, amnnntyga n cMmelleHne
HacTpanBarkTCA aBTOMaTU4YE€CKH, be3 npmnBeaeHnA.
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CosgaHue curHana npou3BosibHOM (hopMbl

Mpnbop MOXeT reHepnpoBaTb CUrHasbl NPON3BOSTbHOM POPMbI, KOTOPbIE COXPAHSAOTCHA BO
BHYTpeHHeln namaTtn nnn Ha USB-Hakonutene.

Ymo6bI co30amb cuz2Has npou3eosibHol ¢hopMbI:

1. LWénkHnTe Ha 3Ha4yoKk ba3oBbIN Ha CEHCOPHOM 3KpaHe.

2. CmaxHuTe BBEpPX CTPESKY, KOTopas HaxoauTCcs BHM3Y 3KpaHa, u BbibepuTe Bknaaky ArbBuilder.
3. Bbibepute onumio Co3gath.
4

Bbibepute cnocob cosgaHuna curHana: BBog Mmbiwbio, Flopu3oHTanbHbIM, BepTukanbHbIn nnu
Touka.

Mocne co3gaHus curHana HaxkmmuTe KHonky dann.
6. Bbibepute kHonky Cox. KakK, YTOObl UIBMEHUTL UMSI U COXPaHUTL CUrHar.

7. MoXxHO Takke COXpaHuUTb dann n BbibpaTb KHOMKy OTnp., 4TOObI MPOCMOTPETL CUrHAI Ha
BblGpaHHOM KaHarne.

8. CwmaxHuTte naHenb ArbBuilder BHU3 1 NPOCMOTpPUTE CO34aHHbIV CUrHanM Ha BbIbpaHHOM KaHare.

o

NMPUMEYAHME. [Ina nvéH daiinos Heobxoaumo Ncnonb30oBaTh TONbKO aHrnmnckne 6ykebl. Ecnn B
UMeHU dhanina NPpUCyTCTBYIOT HE aHIMUIACKME OYKBbI, 3TN GYKBbI 3aMEHSATCHA APYTMMU CUMBOSIaMU,
Hanpumep #, $, *, %. Vicnonb3oBaTb Npobernbl He pa3peLuaeTcs.

CosgaHue curHana crtaHgapTHou oopMbl

Mpn nomowm npunoxxeHunsa ArbBuilder MoXXHO co3gaBaTb curHarnbel cTaHgapTHON dhopmbl. [Ans cosgaHua
HOBOIO CUrHama Hy)kHO BbIOpaTb OYHKLUIO M3 CIUCKA CTaHOAPTHBLIX (OYHKLMIA M BOCNOMb30BaTHCS
PepakTtopom ypaBHeHun (n. CozgaHve curHana no ypaBHeHuam [Ha cTp. 101]), unm nocTponTb curHan

(0. Moctpoenune curHana B ArbBuilder [Ha cTp. 110]).

= 0O B '

Open NEY orm New Equation ple § S As Draw

PucyHok 117: Bknagka Ha rnaBHoM 3aKkpaHe ArbBuilder

Ymo6bi coz0amb cmaHOapmHbIl Cu2Hail:
1. Bbibepute kHonky HoB. cT. Ha Bknagke CurHan.

=3 - s

Open New Waveform New Equation Resample

PucyHok 118: KHonka HoB. cT. Ha Bknagke ArbBuilder
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Bbibepute cTaHaapTHLIN curHan B BbinagawoweM MeHo OyHkums. MNpeanaraemble onumm
curHana: Cunyc, MpamoyronbH., Tpeyron., AMnynbcH., Lym, Sin(x)/x, HanpsxxeHue
NOCTOAAHHOTO TOKa, CBUNup., ®yHkuma JlopeHua, HapacTarowas 3KcnoHeHTa U
YObiBaroLwan 3KCNOHEeHTA.

Mpy HeO6XOANMOCTM OTKOPPEKTUPYIATE NapaMeTpbl MO FOPU3OHTaNN U BEPTUKaIW.
[na npocmoTpa curHana Bblbepute kHonky MpeanpocmoTp.

Preview ‘; f £ '; / a | ‘. <

‘ (! [ f 1
v ‘ IR / 7
— VAR ELV/ERY(ERYERY Y

5.000 ‘ v Offset >‘

Total Points ‘ 1.000 K ‘ Pts

0.00

Phase

i

Default

PucyHok 119: 9kpaH ctaHgapTHbIx curHanos ArbBuilder

5.

Mpw nocTtynneHun cooTBeTCTBYIOLEro 3anpoca Haxmute OK nnun Ha kHonky OTmeHa, 4Tobbl
BbIATM U3 OKHA.

Bbibepute kHonky CoxpaHuTb 1 Cox. Kak, YTobbl COXpaHWUTL curHan, unu WEénkKHUTe Ha
KHOMKY 3aKpbITb, YTOObI 3aKpbITb CUTHaN.

Bbibepute kHonky OTnp.

Ha Bknagke Otnp. Bbibepute kHonky B K1 nnn B K2, 4To6bl 0TNpaBuTe curHan Ha kaHan 1 unu
KaHan 2.
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CospgaHue curHana no YpaBHEHUAM

CurHan MoXHO reHepupoBaTth Npu NoOMoLLM BCTpoeHHoro B ArbBuilder Pegaktopa ypaBHEHWIA.

NMPUMEYAHMUE. Pepaktop ypaBHeHun obpabaTtbiBaeT Bce BXOAHbIE N BbIXOA4HbIE AaHHbIE dhanna B
Tekywen paboven gupekropmn. Heobxogmmo, 4Tobbl k TEKyLLEN paboden anpektopum Gbin OTKPLIT
OOCTYN ANs YTeHWUsI U 3anucu, B NPOTUBHOM criyqae daiin ypaBHeHUn He ByaeT KOMNUMPOBaH.
KoMnunaumsa moxeT 3aBuceTb 0T 06bEMa AOCTYNHOM NaMSTU U OPYrMX BO3MOXHOCTEN npubopa.

Pepaktop ypaBHeHuU npeacTaBnseT cobon TeKCTOBbLIV pefakTop ¢ noaaepxkon ASCII, koTophbin
Nno3BOnsieT co3faBaTth, PeOaKTUPOBaTb, 3arpy>KaTb M KOMNUIIMPOBATL ONpeAeneHnsi CUrHarnos,
CO37aBaeMbIX MO YPaBHEHWSIM, B CUrHAIbl NPY NOMOLLM S3blka NporpaMmmMmpoBaHnst curHanos (WPL).
PaboTtas ¢ WPL, MOXHO reHepMpoBaTb CUrHanm no MaTteMaTtu4eckon yHKLMMK, MPOCYUTLIBATL ABa U
BonbLue hannoB CMrHamnoB 1 UCMONb30BaTb KOMaHAb! LUKIIOB U YCIOBHbIX MEPEXOA0B ANs
reHepupoBaHus 3Ha4YeHUn curHanoB. YTobbl creHepupoBaTh onpeaenéxHblie B channe curHansl,
hann ypaBHEHUs1 KOMNUNUPYETCS.

dann ypaBHeHWs npeactaBnsieT cobor TEKCTOBBIN hans, KOTOPbIN CO3AaETCA N peaakTupyeTcs B
Penaktope ypaBHeHu. YTobbl OTKPbITH pe4akTop ypaBHeHWI, BoibepuTe kHomnky HoB. yp. Ha akpaHe
NOSIBUTCS 9KpaHHas KraBmaTypa C aNleMeHTaMn ypaBHEHWIA.

equatton —————M8 — Settings

#Change the range according to your

1.000 K| Pts

PucyHok 120: ®ainn ypasHeHus ArbBuilder ¢ akpaHHOW knaBuaTypowm
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KpaTtkoe onucaHune dyHKUMA

Equation Editor

Equation Settings

YpasHeHue —) gectlgiar\]r;%e the range according to your

‘ e < Hacrtpoiiku
range(0,500ns)
#Your equation goes here

.00000000(G| S/s

(Total range = Number of points
/ Equivalent sampling rate)

ympiled ully Preview
Buixog —>> i < MNpeanpocmotp

MNaHenb 1 N
WHCTPYMEHT > x E

Open

Compile

PucyHok 121: ®ann ypaBHeHus ArbBuilder
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OnpepeneHns afeMEHTOB 3KpaHa pedakTtopa ypaBHEHWI NPUBOANTCA B CrieayoLlen Tabnmue.

Ta6bnuua 10: OnemeHTbl 3KpaHa peAakTopa ypaBHEeHUM

AnemMeHT OnucaHue

YpaBHeHue Mone, B kOTOpPOE BBOAMTCS MHpOpMaLUs 06 ypaBHEHWUM N TEKCTOBAs
nHopmMaLms.

Bbixon YKasbIBaeTCsl COCTOSAHME KOMMUASAUMA. Ecnn KoMNnnauusa He BbINOMNHEHa,

npunoXxxeHue Bblgaét coobuieHne 06 owmnbke. Ecnv komnunauus 3aBepLueHa
ycneLwHo, noasnaeTca coobuieHne «Komnmnsaums BbINOMHeHa».

Hactponkn Mons ona namMeHeHUs 3Ha4YeHU MHTepBana 1 Yncra ToYekK.

MpeanpocmoTp "pachuueckoe nzobpaxkeHne curHana nocne 3aBepLUeHUsT KOMMUMSALMK.

MaHenb MHCTpYMeHTOB CopepX1T KHOMKK ANns onepauvin pefakTUpoBaHust, Takne kak OTKpbITb,
CoxpaHuTb, BblpesaTtb, KonvpoBatb 1 BctaBuTb.

OTKpbITb OTKpbIBAOTCA MMEOLLNECS YPaBHEHNS.

Cox. kak gunanor Mmsa daiina, B KOTOPbIN 3anucbiBaeTCs ypaBHEHWUE UNKU TEKCT, NN UMSsI

pepakTupyemoro cdarina. Bcem davinam Pegaktopa ypaBHeHWU no
YMOMYaHUIo0 NPUCBanBaEeTCs pacluMpeHmne .eqa.
Komnunup. BbinonHAeTcs KOMNUMAUUA NocrnegHero 3arpy>KeHHoro unm

OTpeaakTUpOBaHHOIo dhanna ypaBHeHunst. COCTOsIHME KOMMNUASLMK
yKkasblBaeTCcs B OkHe Bbixop.

Knonkn OK n 3akpbITb KHonka OK cnyxuT ans coxpaHeHus AaHHbIX OkHa PepgakTtopa ypaBHeHUN;
KHoMKa 3akpbITb — AN BbIX0Aa U3 OkHa PefdakTtopa ypaBHEHWA.

B okHe akpaHHon knaBuaTypbl ArbBuilder cogepxaTcsa aneMeHTbl, UICNonb3yemble And HaCTPOMKU
WHTepBana BpeMeHu, pyHKLMIA, onepaTopoB, NepPEMEHHbIX, KOHCTaHT, 3aNeMEeHTOB CUHTaKcuca 1
CVIMBOJIOB.

PucyHok 122: QkpaHHasa knaBuatypa ArbBuilder
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Ta6bnuua 11:

CUHTaKCcUC KOMaHpg,

KomMnoHeHT

CumBon

3HaueHue

OnemeHTbl
CUHTaKcuca

Kpyrnble ckobku, onpegensioLine nopsaok onepauuii. 3a kaxaon
OTKpbIBaLLEN (NEeBON) CKOOKON AOMKHa CrefoBaTh 3akpbiBatoLas
(npaBas) ckobka. Ecnn ncnonb3yetcs HECKOMbKO apryMeHToB
(Hanpumep, range, max, min), OHY OTAENSAKTCA 3aNATON (,).

[NepemeHHble.

B ypaBHeHWUM MOryT ucnonb3oBaTbCs cneayoLme nepemMeHHble:
t = Bpems OT Havana BblpaXeHus UHTepBana range ().

X = NnepemMeHHas, npmHMmMmatoLas 3HadeHme ot 0,0 fo 1,0 B
MHTEpBane range ( )

V = nepemMeHHas, npeacTaBndaoLLas Tekyllee 3Ha4YeHne aHHbIX
CUrHana B 3TOW TOYKE BblpaXKeHUs

Onepatopsbl

|/|CI'IOJ'Ib3yI'OTC$| OnNA CNoXXeHud, BblYUTaHUA, YMHOXEHNA Unmn
aeneHnsa anemMeHToB.

3Hak nokasaTens creneHu. B cteneHb MOXHO BO3BOAUTL TOMbKO
uernble yncna. 3Hak » UMeeT TaKoW e NPUOPUTET, KaK 3HaKn * u /.

YT06bI caenatb NPUOPUTETHBLIM 3HAK YMHOXEHWS, HY>XHbl KpYrble
CKOOKN.

Hanpumep: pi * (223) * x, rae 23 = aBa B TPETbEN CTENEHN.

KommeHTapuin

nepes KOMMEHTapUSIMU CTaBUTCS 3HAK «peLlléTkar (#).

Korpa BcTpeyaeTcs 3Hak «peLuétka», BCe CMMBOIbI MOCHEe Hero
cYMTalNTCA KOMMEHTapuem. B KoMMeHTapmMm MOXHO MCMoNb30BaTb
nobble CMMBOIbI, BXOASLUME B MEHIO 311IEMEHTOB.

CunmBonbl

K cumBonam, KoTopble BXOAAT B MEHIO 3/1IEMEHTOB, OTHOCSTCS
6ykBbI andasuTta (a—z) U Heckonbko ApyrMx cumeonos (%, $, &, @,
A1 _ ). 3TV cuMBOnbI UCMOMbL3YHOTCA B KOMMEHTapUAX.

pi Yucno Mu.

e OcHoBaHue cTeneHn (NnpuHumaeTcs pasHbIM 10). Takum
3KCNOHEHUManbHbIM NpeacTaBneHneM BblpaxaeTcs AnanasoH
yuncen ot |5,9e-39| do |3,4e38|.

Hanpumep: 1e6=1 000 000, 1le-3=0,001
k KoHcTaHTbI, KOTOopble MOryT GbITb YKka3aHbl B ypaBHeHUsix (k0—k9).

BBoaaT HoBoe 3HaveHne ans k#, sameHsis CTapoe 3Ha4yeHune
HoBbIM. Ecnin ansa k KOHCTaHTa He 3agaHa, 3TO 3Ha4YeHue
aBToOMaTM4eCKn yCTaHaBnMBaeTCA Ha 0.

3Hak paBeHCTBa = UCMOSb3yeTCA BMECTE C KOHCTaHTamu K.

Hanpumep: k0=2*pi
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KomMnoHeHT CumBon 3HaueHue

B KoHue CTPOKU MHTepBana nnn ypaBsHeHNA CTaBUTCA nepeso
CTPOKU; nepeBo CTPOKK

( ) BCTaBNAeTCA Mexay pasgennutenamMmm CTPOKN.

dyHKUMU sin(), cos () [ApryMeHTbl 3TUX TPUrOHOMETPUYECKUX (DYHKLIUIA BbIpaXatoTcs B
paguaHax.

Hanpumep: range (0,100 s)cos (2*pi*x) Unm
range (0,100 s)sin(2*pi*led*t)

exp (), OkcnoHeHumanbHas pyHKuus, QYHKUNS 0eCATUYHOro norapugma,
log (), 1n() |dyHKUMs HaTypanbHOro norapugpma. ApryMmeHTbl OyHKLNA
OECATUYHOIO U HaTypanbHOro norapudgma AomkHbl ObiTb
NONOXNUTENbHbLIMMU.

Hanpumep: range (0, 50 ~s) l-exp(-5*x) range(50 s,100
_s) exp(-5*x)

MNpumep: range (0,100 _s) log(l0* (x+0.1))

MNpumep: range (0,100 _s)

sqrt () DYHKUUA KBAAPaTHOTO KOPHS, apryMeHT (OYHKLMM LOMKEH GbiTb
NONOXUTENbHBLIM YACTIOM.

abs () AOBCOnTHOE 3HaYeHue.

Hanpumep: range (0,100 s) abs(sin(2*pi*x))

int () OTt6pacbiBaHne Apo6HOM YacTh Yncna Ans nonyyeHus Lenoro.

Hanpumep: range (0,100 _s) int(5*sin(2*pi*x))/5

round () OkpyrneHuve yncna ¢ 4pobHoM YacTbio 0 LIenoro.

Hanpumep, range (0,100 _s) round(5*sin(2*pi*x))/5

norm () MpuBOAUT 3Ha4YeHWe NHTepBana range () W 3HaYeHWe amMnNUTYAbl
[0 MakcuManbHoro abcontoTHoro 3HaveHus 1,0 (koTopoe MoXeT
6bITb 3Ha4YeHnem +1,0 unu —1,0). BeipaxxeHue norm() 3aHMMaeT BCO
CTPOKY.

Hanpumep: range (0,100 _s) sin(2*pi*x)+rnd()/10
norm ()

max () min() |Max ()t npuHMmaeT bonbluee 13 AByx 3Ha4YeHun. Min () t
NpUHUMAET MEHbLLIEE U3 ABYX 3HAYEHWIA.

Hanpumep: range (0,100 _s) sin(2*pi*x) range (0,50 s)
min (v,0.5) range (50 s,100 _s) max(v,-0.5)

range () YpaBHeHUe LOIMKHO ONUCbIBaTb BpeEMeHHY0 obnacTe. Ecnn
ONUCLIBAETCA HE BpEMEHHas obnacTb, 3To owunbka. BpemeHHas
obnacTtb 3agaétcs nHTepBanom range () .

Mpu co3paHmm HOBOrO harina ypaBHEHMS B NEPBYIO CTPOKY
ypaBHEHUs1 BBOOUTCS range (0), 3aTEM yKa3blBaeTcs BpeMs. AT1a
HacTpoVika AeCcTBUTENbHA A0 TeX Nop, Noka He ByaeTt onpeaenéx
cneayoLmin aNeMeHT UHTepeana.
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KomMnoHeHT CumBon 3HaueHue

|_|pl/l onpegeneHnn nepBoro MHTepeana range () MOXHO BBecCTu
nob0oe YNCNo CTPOK ypaBHEHUs. TEKCT, BBEAEHHbIV Nocre range ()
Ha TOW Xe CTpOKe, He,D,eVICTBVITeJ'IEH. <DopmaT Aana nHtepeana:
range ( syjieMeHT MHTepBaJjia ( HadaJlbHOE BpeMsa ypaBHEeHUH,
KOHEeUHOEe BpeMs ypaBHEHMS )).

Hanpumep: range (0, Ims) Time range sin (2*pi*x) equation

rnd (uejoe Korga 3agaH aprymeHT, nporpamma reHepupyeT nocrnegosaTensHOCTb
uucyo oT 1 ;o | cryYanHbIX Yncen, NCnonb3ys apryMeHT B Ka4yecTBe MCXOAHOro
16 777 215) |3Havenws. Ecrnin aprymeHT nponyLieH, ncnonesyetcs 1.

Hanpumep: range (0,100 _s) rnd(2)/3

diff () DyHKUMA anddepeHUMpyeTcs B MHTepBarne, 3agaHHom B range().
YkasbiBaetca B diff(). BoipaxeHune diff() 3aHMmaeT BCto CTpOKy.

Hanpumep: range (0,33 _s) -0.5

range (33 s,66 s) 0.5

range (66 _s,100 s) -0.5

range (0,100 s) diff ()

integ () DYHKUMSA MHTErpUpYyeTCs B MHTepBare, 3agaHHoM B range().
YkasbiBaeTcs B integ(). BoipaxeHue integ() 3aHMMaeT BCHO CTPOKY.
Mocne nHTerpupoBaHus integ(), npyu Heo6xoaMMOCTH, 3aganTe
npueegexue (norm()).

Hanpumep: range (0,33 _s) -0.5
range (33 s,66 _s) 0.5
range (66 _s,100 s) -0.5

range (0,100 s) integ() norm()

mark YcTaHaBnmBaeTcs Mapkep Ansi UHTepBana, ykasaHHoro B range ()
(markerl wm | ocne KOMIUMSLMN MapKep He OTOBPaXKaeTCs, HO YCTAHOBIEHHbIN
marker2) MapKep MOXHO OOHapPYXWUTb PeAaKTOPOM CUIHaroB.

BbipaxeHue mark () 3aHMMaeT BCto CTPoKy. Hanpumep, korga
BBeAEH mark (1), BBOA NOBLIX APYr1UX AaHHbIX HA 3Ty CTPOKY
HEBO3MOXEH.

Mpu nomowmn MeHio eanHuy, nsmepeHns Pegaktopa ypaBHEHUN, B KOTOPOE MOXHO BONTU C SKPaHHON
KnaeuaTtypbl, MOXHO yKa3aTb eUHULIbI U3MepPEeHUs Ans napaMeTpoB UM NepeMEHHbLIX, UCMOMNb3yeMbIX
B ypaBHeHuW. B cneaytoleri Tabnvue NnpMBOaATCS NPUMEHSIEMbIE 3NIEMEHTbI M UX ONMUCAHUS.

Tabnuua 12: MeHI egUHNL U3MepeHuUs

En. 3HaueHue
u3m.
m mMunnm (e-3)
d MUKpPO (e—6)
n HaHo (e-9)
nuko (e—12)
cekyHaa
, pasgenuTens B BUAE 3ansiTon
K kuro (e3)
M mera (e6)
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KHomKamu 3kpaHHOW KraBuaTypbl MOXHO BbIMOSHATL NOATBEPXKAEHME Bbibopa, BO3BpAaT Ha OA4MH Liar
Unn O4MCTKY ypaBHeHUs. B cnepytoweli Tabnmue npuBoasTcs NpUMeEHsIEMble 3IEMEHTLI U UX
onucaHus.

Ta6bnuua 13: TeKcTOBble KOMaHAbl, BBOAVMbBIE C KIlaBUaTypbl

KHonka 3HauyeHune

Beog, CnyxuT ansa nogTBepXaeHnsi Belbopa 1 nepexoaa k criegytoLien
CTPOKE YpaBHEHUS.

BKSP BosBpaT Ha oguH cumBon. PaboTaeT kak kKHoMka Bo3BpaTa
(backspace) Ha obbI4HOM KnaBuaType.

CLR OuuwiaeT BCE ypaBHeHue.

Co3aaHue curHana npuv nomMoLwm peaakTtopa ypaBHeHUU

1. Bbibepute ArbBuilder > ®ann v WwWénkHMTe Ha 3Ha4Yok HoB. yp., 4TOObI OTKPLITL pegakTop
ypaBHEHUN.

>

New Waveform [New Equation Resample Save Save As

> DEEN B B B¢

PucyHok 123: MeHto pepgaktopa ypaBHeHuu MO ArbBuilder

2. B okHe PepakTop ypaBHeHWU BBeOuTe TEKCT, HEOOXOAMMBIV ANS CO34aHuNsl YypaBHEHUSI curHana.
Hanpumep, B OKHe BBOAA yPaBHEHMWS YKaXnTe Sine (w).

#Change the range according to your
settings
range(0,500ns)

#Your equation goes here
Sin(w)

PucyHok 124: TekctoBbin pegakTop ypaBHeHuu MO ArbBuilder

3. LWénkHute Ha kHomky KoMmnunup., 4ToBbI creHepnpoBaTth curHan n otobpasnTb ero B OKHe
npegsapuTenbHOro npocmoTtpa. B okHe Bbixoa nossutca coobluieHme «Komnunsaums
BbINOMHEHay», a B okHe [peanpocmoTp — curHan cuHycomgansHon opmel. Ecnv ypaBHeHne
3ajaHoO HenpaBuUIbHO, B OKHe Bbixoa nosisutcs coobuieHne 06 owmnbke, a LBET CTPOKMY,
coaepxallen olwmnbKy, B OKHe BBOAA YPaBHEHMWS CTAHET KPacHbIM.
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PucyHok 125: CoobueHure 06 ycnewHoM BbiNnofiHeHUu komnunsauum B ArbBuilder

Preview

PucyHok 126: OkHo npeaBaputenbHoro npocmoTtpa B ArbBuilder

4. LUlénkHuTte Ha OK, 4TOGbI OTKPLITL CUrHaN B PeXNMe peaakTMpoBaHus, Unn Ha kHonky OTMeHa
AOnst OTMEHbI onepauun.

5. Ha akpaHe nosBuTcHa curHan cuHycovaanbHon popmbl. Ero MOXHO oTpeaakTupoBaTh, COXpaHUTb
nnbo oTnpaBuTb Ha kaHan 1 unu 2.

Wave3.tfwx
200 6 8 g
——

b

> 0 B B B @|lelele

Open  New Std New Equa Resample Save Save As Draw Edit Send

PucyHok 127: CurHan cuHycoumganbHon dopmbl B ArbBuilder

NMPUMEYAHMUE. Pegaktop ypaBHeHun nogaepxunsaeT 6a3obin 7-6utosbii Habop cumsonos ASCII.
MakcrmanbHas AnvmHa ogHOWM CTPOKU — 256 cMMBOIOB, BKtoYas npodenbl. CTpokn o6beanHaoTCA
BBOJOM CUMBOMA ABOETOUMS (:) B KOHUE CTpoKWU. MakcnmaneHas anvHa (cymma Bcex AnuH ctpok) — 1000.
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KpaTtkoe onucaHune dyHKUMA

CoxpaHeHue ypaBHEeHUA cUrHana

1. Cospgaite ypaBHeHue curHana, BbinonHue warn 1-3 nyHkta Co3faHune curHana no ypaBHEHUs M
(Ha cTp. 101).

2. Ha akpaHe nosiButcs guanorosoe okHo CoxpaHutb kak OC Windows.

Beegute nvsa cdanna n Haxxmute OK, 4tobbl coxpaHuTb chann. Pann ypaBHeHna OyoeT COXpaHEH ¢
paclUMpEHNEM .ega.

OTKpbITb (hann ypaBHEeHUA

1. B okHe PepakTtop ypaBHEHUN BbIGEpUTE NaHENb MHCTPYMEHTOB pedakTopa ypaBHEHMINA.
2. BbibepuTe cyuiecTByOLWMIA hann ypaBHEHUS CUTHaMNa U WENKHUTE Ha KHOMKY OTKPbITb.

PepaktupoBaHue cpanna ypaBHeHuUA
B okHe Pep,aKTop ypaBHeHVII7I MOXHO BbIMOJTHNTb Cleaywwne ,D,eI7ICTBI/IF| ONnA NSMEeHEeHUA ypaBHEHUA:
- Bblpe3aTb. BbID,eJ'IVITe 4YacCTb YpaBHEHUA, KOTOPYIO HeOGXO,EI,VIMO Bblpe3aTb, N Bbl6epl/ITe
KHOMKY Bblpe3aTb.

=  KonupoBaTb. BblgenuTe 4actb ypaBHEHMS, KOTOPYHO HY)KHO CKOMMPOBATb, U BbIGEpUTE KHOMKY
KonupoBarth.

=  BcrtaBuTb. Boigenute yactb YpaBHEHUA, KOTOPYH HY>KHO BCTaBUTb, U Bbl6epVITe KHOMKY BcTtaBka.

" Pe,D,aKTVIpOBaTb TEKCT HenocpeacTBeHHO C KrnaBmaTtypbl Unu npu noMoLim KHOMOYHOM
KnaBunaTtypbl Cnuncok komaHAa.

OTKpbITb curHan B ArbBuilder

1. Ha Bknagke CurHan Bbibepute kHonky OTKpbITb. Ha akpaHe nosBMTCA AnanoroBoe okHO AN
OTKpbITMA (panna. BeibepuTe cywecTsytowmin pann curHana. MO ArbBuilder nogaepxvisaet
dannel crnegyrowmx opmMaTtos: wfm, csv, tfw K tfwx.

2. Haxwmute kHornky OTKpbITb B HOBOMW BKNaake.
3. Batem Haxmute OK, 4TOObI OTKPLITE hawn.

>

= 0B B B B|lflzle

Open  New Std New Equa Resample Save Save As Draw Edit Send

PucyHok 128: Onuuu ArbBuilder
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KpaTtkoe onucaHune dyHKUMA

MocTtpoeHune curHana B ArbBuilder

1. OTkKponTe curHan ctaHgapTHon cpopmbl. [lopsaok co3gaHms curHana ctaHgapTHOW hopMbl
onucbiBaeTcs B nN. Co3gaHue curHana ctangapTHon dopMebl (Ha cTp. 99).

2. UWénkHuTe Ha Bknagky MocTp.

3. [1nsi noCTPOEeHMs curHana Ncnonb3yTes criefyolme 3Ha4km Ha NaHen MHCTPYMEHTOB BKNaaKu
MocTp.

" BBoA MbIWbHO; NOCTpOEeHNE CUrHana gBnxeHnAmMn Mblllin B rOpu3OHTaribHOM U
BEpPTUKaArIbHOM HanpaBJiieHUN.

" r0pVI30HTaJ1beIﬁZ NOCTPOEHNE CUTHala B ropu3oHTaribHOM HarnpaBliEHUN.
" BepTMKaﬂbelﬁ: NOCTpOEHNE CUTHala B BepTUKaribHOM HanpaBJlieHUn.

" Touka: Ha 3KpaHe CUrHana OTMe4arT HECKOSbKO TOYEK, a 3aTeM BblOMpatoT cnocod
coeanHeHusa atux Todek (finHennas, MNapkasa unu CtyneHyvaras). [0 ArbBuilder
BCTaBNSAET AONONMHUTENbHbIE TOYKN B rpaduk U Taknm obpa3om CTPOUT CUrHan.

Wave3.tfwx

200

| <2 v 2l e’ x

File Freehand Horizontal Vertical Point Edit Send Exit

PucyHok 129: Beoa mbiwbto curHana B ArbBuilder

4. [lpu BbIGOpPE KHOMKM TOYKa Ha SKpaHe NOSIBNSIETCA NaHesnb MHCTpyMeHToB ocTp. Touek. MoxHO
LWENKHYTb Ha rpadmk, BbIbpaTh TOYKK, @ 3aTEM MCNONb30BaTh PYHKLMU HA NaHEmNu
MHCTPYMEHTOB ANA peaakTUpOBaHNA TOYEK.

5. Ha naHenu MHCTPYMEHTOB nOCTp. TOYEK MOXXHO BCTaBUTb, yaOalnTb UIN O4YNUCTUTL BCE TOYKU OaHHbIX.
ﬂpw Bbl60pe MEHIO MHTEPNONALMN Ha SKpaHe NOoABJIAOTCA TPU ONuUnn NOCTPOEHUA CUrHana.

"  JInHeMHas: TOUKN COEAMHAIOTCSA npAMbIMU NTIMHUAMN.
= [napgkKas: TOYKM COEAMNHSATCS NSIaBHbIMU JINHUAMM.
- CTynquaTaﬂ: TOYKM COEOUNHAKTCA CTyneH4YaTbiMN JIMHUAMN.
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KpaTtkoe onucaHune dyHKUMA

PepnaktupoBaHue curHana B ArbBuilder

1. OTkponite dhann curHana.

-0.75

-1.00

> 0D B8 B B B|¢ |z e

Open  New Std New Equa Resample Save Save As Draw Edit Send

-1.
b

PucyHok 130: OTKkpbITbin curHan B ArbBuilder

2. LUénkHuTe Ha ArbBuilder > U3meHuTb. Ha 3kpaHe NosBMTCSt NaHenNb MHCTPYMEHTOB
pedakTMpoBaHus.

Sl @B 2 o 2|

Draw Cut Copy Paste Invert Mirror Shift Send

>

PucyHok 131: MaHenb nHCTpyMeHTOB peagaktupoBaHusa B MO ArbBuilder

3. KHonka BbIPGSaTb MCnonb3yeTcd ANnA Bblpe3aHna 4aCTh AaHHbIX CUrHana, pacnosfioXeHHbIX
MeXxnay AByMA KypCopamu.
Wave3.tfwx*

100 150

>

& B s o 2 e

Draw Cut Copy Paste Invert Mirror Shift Send

PucyHok 132: Beipe3saHue BbigeneHHbIX AaHHbIX curHana B ArbBuilder

"eHepaTop curHanos npou3sBonbHou dopmbl/dyHKuUMI cepumn AFG31000 PykoBOACTBO NO aKcnyaTaumm

111



KpaTtkoe onucaHune dyHKUMA

4. KonuposaTb. Vicnonb3yeTcs Ansi KONMPOBaHMS YacTu AaHHbIX CUrHana, PacronoXeHHbIX MexXay
ABYMsi Kypcopamu. py 3TOM curHan He M3MeHsieTCsl.

5. BcraButb.

Ta6bnuua 14: @PyHKLUN BCTaBKU

dnemMeHT OnucaHue

BcTtaBuTb B KOHUE CermeHT curHana BcTaBnsieTcs B KOHLUEe curHana

BcTaBuTb B Havane CermeHT curHana BcTaBnsieTcsl nepej Havarnom curHana
BcTaBuTtb Ha akTMBHbIN Kypcop | CerMeHT curHana BCTaBnsieTcs 3a akTUBHbLIM KypPCOPOM.
3aMeHUTb Mexay Kypcopamm CurHan mexgy Kypcopamu 3aMeHsIeTCcsl CErMEHTOM curHana

1. WHBepcus. Vicnonb3yeTcs A NOBOPOTa CUrHana Mexzay Kypcopamu B BEPTHKaibHOM
HanpaeneHuu.

Wave3.tfwx*

100

Sl @B 2 o

Draw Cut Copy Paste Invert Mirror

>

@ B s O (4

Draw Cut Copy Paste Invert Mirror Send

PucyHok 134: PesynbTaTt uHBepcuu curdana B ArbBuilder
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KpaTtkoe onucaHune dyHKUMA

2. 3epkanbHoe oTobOpaxeHue. Vicnonb3yeTca aAngd noBopoTa curHana Mexagy Kypcopamu B
rOpU30HTanbHOM HanpaBfeHNN.

Wave3.tfwx*

100

@ B 2 o0 2| e

Cut Copy Paste Invert Mirror Shift Send

Wave3.tfwx*

100

Sl @B 2 o

Draw Cut Copy Paste Invert Mirror

PucyHok 136: Pe3ynbTaTt 3epkanbHoro otobpaxeHus curHana B ArbBuilder
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KpaTtkoe onucaHune dyHKUMA

3. Cwmectutb/lMoBEpPHYTL: NPU HaXaTnn Ha KHoMKy CmecTuTb/[ToBEPHYTH CNpaBa Ha 3KpaHe
OCHOBHOW MaHenun NosiBNsieTCs BCNoMoraTenbHas naHernb.

Wave3.tfwx X

200 4 700 Easy Edit

s ¢ °

File Draw Cut Copy te Invert Mirror Shift Send

PucyHok 137: O6nacTtb oTobpaxeHus curdana B ArbBuilder
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KpaTkoe onucaHue dyHKumm

Tabnuua 15: AnemeHTbl ynpaBneHusi, UCNONb3yeMble AJs U3MEHEHUA cUrHana

AnemeHT OnucaHue

Touku HacTpolika uncna Toyek, Ha KOTopoe CMeLLLaeTCs CurHan B
Kaxkgom nepvoge

Amvnnutyna HacTpoiika amnnuTyabl, Ha KOTOPYIO CMeLLaeTcs CurHarn B
KaxxaoMm nepuoge

MoBepHyTb [MoBOPOT cuMrHana B Kaxxaom nepuoge

CwmeLLieHne no ropmMsoHTanum CwmelLieHne curHana c 3anoriHeHNeM AaHHbIX MOCne curHana
HynamMu

" CTpenKa cMelleHna BreBo UCnosnb3yeTca Ald CMeLlleHna curdana BrneBo.

- CTpenKa CMeLleHnA BnpaBo ncnonbdyeTca Ond CMelleHnda CUurdana Brnpaso.
" CTpenKa CMeLleHnA BBepX UCnonb3yeTcd Ona CMeLleHna CurHana Beepx.

" CTpenKa CMelleHna BHM3 nUcnonb3yeTca Anda cMeleHna curdana BHus.

PucyHok 138: Onuumn Cmectuth/MNoBepHyTb B 10 ArbBuilder
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KpaTtkoe onucaHune dyHKUMA
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OTnpaBka curHana Ha kaHan K1/K2

1. Ha nanenu ArbBuilder wénkHute Ha kHonky OTnp.

Sl z|l®w % x

Draw Edit To Ch1 To Ch2 Exit

PucyHok 139: OtnpaBka curHana Ha K1/K2 B ArbBuilder

2. LWénkHute Ha OTnp. B K1 nnn B K2. CurHan otnpaensaeTcsa Ha naHenb pexuma basosbin.

>

B z | » # | x

File Draw Edit To Ch1 To Ch2 Exit

PucyHok 140: Coo6weHue ArbBuilder 06 ycnewHon otnpaBke

N3meHeHMe curHana nponsBosibHOU hopMbl

MO ArbBuilder nogaepxuBaeT HeCKONbKO MYHKUMIN UBMEHEHUS CUrHaNa, a Takke (PyHKUUM nmnopTa
U COXpaHEeHNsi NapamMeTpOB N3MEHEHHOIO curHana. B aByxkaHanbHbIX Mogensax npubopa ectb ABe
penaktupyemble namaTtu (Mpaska B namatv1 u MNpaeka B namsatu2). Kpome toro, ArbBuilder
NnoAdepKMBaeT KONMPOBaHME AaHHbIX CUTHana u3 O4HOW B OpYryto NaMsaTb U HaobopoT. YTobbl
NU3MEHUTb CUrHan NPou3BorbHON (PopMbl, BOCNONL3YNTECH BbiABUraeMon NaHenbto, HaxoasLwencs B
HWXKHEWN YacTu 3KpaHa.

Ymo6bI usmMeHUMb cu2HaJsl NPou380JibHOU ¢hopMbI:

1. LWénkHuTe Ha 3Ha4yok Ba3oBbIN Ha CEHCOPHOM 3KpaHe.

2. Ha ceHCOpHOM 3KpaHe CMaxHWUTEe BBEPX CTPESIKY, KOTOpas HaXO4MTCS BHU3Y 3KpaHa, 1
nepenanTe Ha Bknagky ArbBuilder.

3. Bbibepute kHOMKy OTKPbITb.
4. BbibepuTe darin, KOTOpbI HEOOXOANUMO U3MEHUTD.
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O6wue ceBeaeHus o MO ArbExpress

Oo6wume ceegeHusn o NO ArbExpress

ArbExpress — ato pabortatowee nog ynpasneHmem Windows nporpammHoe obecneveHue,
npegHasHayYeHHoe Ansi co3aaHns U pefakTMpOBaHUS CUrHaroB Ha reHepaTopax NPOU3BOSIbHbIX
curHanos (AWG) v reHepaTopax Npon3BoribHbIX curHanos/dyHkumun (AFG) komnaHum Tektronix. Mpu
nomon ArbExpress mMoxHo GbICTpo 1 yaobHO co3gaBaTh TpebyeMble curHarnbl U OTNPaBMsiTb MX Ha
npubop. Huxe B Tabnuue n B cnucke paccMmaTtpmBaloTcs TpeboBaHMs K CUCTEME Y OCHOBHbLIE
dyHKUUK.

Ta6bnuua 16: TpeGoBaHUsA K cucTeme

Tpe6oBaHus K cucteme

OC gnsa nogaepxku Windows XP Professional, nnn Windows 2000, nnn Windows 98/Me,
unun Windows NT, unu Windows 7 (Toneko 32-paspsigHasi)

MuHMManbHble Pentium Il 800 MI'y, n 6onee mowHbIN, 256 MB O3Y, 300 MB

TpeboBaHua K cBOGOAHOro NPOCTPaHCTBA Ha XeCcTKoM aucke, Microsoft Internet

KoHurypaumm MK Explorer 5.01 n 6onee Hoeoli Bepcun, .NET Framework 1.1
Redistributable, paspelieHne akpaHa 800 x 600

TekVISA Bepcus 3.3.4.6 1 6onee HoBas

= CosgaHue curHanoB 13 WwaboHOB CTaHOAPTHBLIX CUTHANOoB
"  VameHeHue 1 nepegava CMrHasnoB 419 NPOBEPKM TECTUPYEMbIX YCTPOWCTB
® HenocpeaCTBEHHbIV UMMNOPT curHanos ¢ ocuunnorpadgos Tektronix

= [lepepayva curHanoB Ha npubopbl cepum AWG/AFG HenocpeaCTBEHHO M3 NPUIOXKEHUS
ArbExpress nnu MATLAB

= MaTtemaTudeckune onepauun ¢ curHanamm
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NMporpammHoe o6ecnevyeHne ArbExpress

NMPUMEYAHUE. ArbExpress MOXHO MCNonb30BaTh ANs Nepegaym napameTpoB curHana Ha npmubop.
Mpn nepepayve napameTpoB curHana (davn . t fw) nobasa ero YacTb, HAXOAALWAACA BHE AOMYCTUMbIX
npegenos B reHepatope AFG cepun 31000, 6ygeT aBTOMaTMyeckn npeobpasoBaHa Takum obpasom,
4YTOObI OHa Haxoaunacb B 4ONYCTUMOM AnanasoHe.

Cnepywowasn nHbopMaumsi U MHCTPYKLUKN SBASIOTCS CHAMKaMn 3KkpaHa uHtepdperica ArbExpress. B
HUX OMMCBIBAKOTCS] OCHOBHbIE paboune npoueaypbl, Heobxoammble gnst paboTbl ¢ ArbExpress.
JononHutensHasa nHgpopmaums no ArbExpress pasmelleHa Ha cTpaHuue

MNporpammHoe obecneyeHne ArbExpress® ans reHepaTopoB cUrHanoB
(tek.com/product-software-series/arbexpress-signal-generator-software).

Ta6bnuua 17: OcHoBHble anemMeHTbl ArbExpress

OnucaHue

CTpoka MeHto CTpoka MeHto No3BONSIET 0bpaLlaThes K OYHKUMAM Npunoxenns. Mpu
BbIOOpE NyHKTa MEHI0 NPUMOXEHUE BbIBOAMWT Ha 3KpaH COOTBETCTBYHOLLIEE
[VanoroBoe OKHO, UK BbIGOP NyHKTa MEHI0 HEMELNEHHO 3anycKaeT
nencreme.

MaHenb MHCTPYMEHTOB  KHOMKW NaHeny MHCTPYMEHTOB 0GecrneyunBaloT HeMeaneHHbIN OCTyn K
GOnbLUMHCTBY hyHKLMIA 683 HeOBXOANMOCTH Nepexoaa K HUM Yyepes
HECKOIMbKO MEH!O.

MaHenb BbicTporo MaHenb BbICTPOro NPocMoTpa pacnonoXxeHa B NIEBON YaCcTy 3KpaHa.

npocmoTpa OHa obBecneynBaeT ObICTPbIV JOCTYN K pasHbIM OyHKLUAM
npunoxenus. ononHuTenbHbIE CBEAEHNS CM. B ANTIEKTPOHHON CrnpaBke
ArbExpress.

CTtpoka cocTosHusA CTpoka COCTOAHUSA, HAXOAALWAACS Hbke oTobpaxaeMoro curHana u

obnacTtv mapkepoB, NpefocTaBnseT MHPOPMaLM0 O COCTOAHUN
nNprbopoB 1 CUrHamMoB.

O6nacTb otobpaxeHnsa [lpu cozgaHnm unm OTKpPbITUK curHana oH 6yaeT otobpaxaTbCcs B 3TON

curHana obnacTtw.

O6nacTtb MapkepoB B aToi obnacti nokasaHa CTpykTypa MapkepoB. [1ns BKNOYEHUS unm
OTKINIOYEHNS 0TOBpaXKeHNs1 MapkepoB BbIGepUTe B CTPOKE MEHIO
kHomkn OToBpaxatb > Mapkep.

File Edit View Display Waveform Math Communication Window Help

PucyHok 141: Ctpoka meHto ArbExpress

O @ - X & ‘@ #f File Transfer & Control | Scope Acquisition Wizard  #® Import from Scope & SendtoArb

PucyHok 142: NMaHenb nHctpymeHToB ArbExpress
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O6wwme ceeneHus o MO ArbExpress

|
Waveform

Standard Waveform...
Equation Editor...
Blank...

Properties...

»

‘ Easy Edit

“ Points  Amplitude

l\

| A

| 4OPp
‘ \Z

“ (" Rotate * Horizontal Shift

Move cursors to edit a segment - |
PucyHok 143: NaHenb 6bicTporo npocmotpa ArbExpress
Oscilloscope:  Status: Not Connected Arb: Status: Not Connected

PucyHok 144: Ctpoka cocTtosiHus ArbExpress

Cursor1 |0 Cursor2 (999 | ¢ Wavefom1 ¢ Waveform 2
(K]

.10

-1.20

PucyHok 145: OTto6paxeHue curHana B ArbExpress

Points

PucyHok 146: O6nacTtb mapkepoB ArbExpress
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O6wwme ceeneHus o MO ArbExpress

OcCHOBHbIe onepauuun

Hwxe onvcbiBaeTcs nopsaaok co3gaHus 6a3oBbIX CUTHANOB U Apyrue nonesHble yHKUMK, AOCTYMNHbIE
B MO ArbExpress.

Ymobbi co30amb HO8bIU cu2Han:

1. BocnonbaynTtecb MeHio dann.

2. BbibepuTe onumio YMcTbIn 3KpaH (OTKPOETCS YMCTbIN 3KpaH ¢ curHanom anuHon 1024 Touek), a
3atem onuuio CBOMCTBA, YTOObI UIBMEHUTL YMCIO TOYEK.

3 ArbExpress - Wave Bookl-Waveform L
@ File Edt View Display Wavefon Math Communication Window Help

Easy Edit

Points  Ampiitude

[

4 \mport/Transfer Wavef... &

File Transer & Control

§® Multi-Waveform Prope... 4
+ NewWindow

Existing Wincow
8

PucyHok 147: Ynctbin akpaH B MO ArbExpress

3. B amnanoroBom okHe CTaHAAPTHLINA CUrHAMN co3aavite Nobo CTaHAApPTHbLIN CUrHan n3 crnmncka
OOCTYMHbIX.

dopmy curHana v Tun npubopa MOXHO BblibpaTb Ha naHenn HacTponku.

Ha naHenu BepTukanbHbIM BBOAATCA HACTPOWKU CUrHAra no BepTUKanm.

Ha naHenu Nopu3oHTanbHbIN BBOAATCH HACTPOMKN CUrHANa no ropu3oHTanu.
[ns npeaBapuTensHOro NpocMoTpa curHana Belbepute kHonky MpeanpocmoTp.

Standard Wavefo @

No ok

Settings
’7 Function |Sine LI Instrument ‘AFG3‘|D‘|C ﬂ
~Vertical Preview Default |
¢ Ampl/Offset " Max/Min " Full DAC Value
Multiwfm
Amplitude ( Pk-PK) 0V Propesties |
Offset 0V Send to Arb
(ch) |™
~Horizontal
Sampling Rate ﬁ Sis
Total Number of Points 1k
Frequency 250k Hz —Notes
Maximum Points : 131072 Minimum Points : 2
Phase 0 degrees Total Points 21k
oK |
Cycles 10
Cancel
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PucyHok 148: Co3pgaHue ctaHgapTHoro curHana B 10 ArbExpress

Kpome Toro, cosgatb curHan MOXHO NMpu NomoLLm npunoxeHus PegakTtop ypaBHeHun, Pacuér
cuUrHana unm yganéHHoro ynpaernenus reHepatopom AWG mnnn AFG.

B npunoxenunn Pegaktop ypaBHEHUIA COOEPKUTCA HAOOP TUNOBLIX YPaBHEHN, KOTOPbIE MOXHO
HenocpeacTBeHHO UCnosb3oBaTb UMMM USMEHATD.

1. Ha naHenu Cnncok komaHg, MOXHO BblOpaTb KOMaHAbl, PYHKLUNUW, €ANHNLIbI UISMEPEHNS 1 onepaLimm.

2. Tlocne KoMNUNsALUM ypaBHEHUSI CUrHan npocMaTtpueaeTcs B okHe [peanpocMoTp Ans NpoBepKu
ypaBHEHWsI.

B Cose ¥ 3 AFG3021

Equaiion

‘Compiled Successfull
" '
[C i Settings
Sin{ | Cos{ | exp( | log{ | int( pi ( ) Number of Points
ps
In( | Sart( | Max( | Min( = o ' - Total Range 3
e ———
o dif
fongel || el | mark | c . * d I” Lock Total Range 250M Sis
norm( | round( | abs( | integ( t w = Equivalent Sampling Rate
7 8 9 Sampling rate of the instrumert 250MS's
m u n P
Mutiwim oK
1 5 3 f
s . K L] Properties —I
1 2 3 Cancel
Enter BKSP CLR Send to Arb ]
0 . (Ch1) Help

PucyHok 149: PegakTop ypaBHeHun B ArbExpress

B NPUIoOXeHnn PacuéTt curHana coaepXxunTcd OnbnmnoTteka curHanos, KOTOpPblE MOXHO MCNOJIb30BaThb.

1. YTtoO6bI BbIBECTM AManoroBoe okHo PacyéT curHana, B MeHto PacuyéT Bbibepute onuuio Pacuér
curHana.

2. BbibepuTe UcxoaHbIN curHan ans pacyéta B bubnmorteke curHanos. [ns gaHHOro npumepa
BbIOpaH curHan Lym.

Pes3ynbTaTthl BblYMCEHUI OTOOpaxatTcs B okHe PacyéTHein curHan. B aTom npumepe k curHany
NPSIMOYrofibHOM hopMbl A06ABNSIETCS LYM.
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et v —

[~ Math Source

@ \waveform Library
[Noise] v
Ampitude PK-PK 0 v
Cycles [ 3
Phase 0 degress

Puse Wit [ 50 Selected Number of Points: 1000

" Scalar Value ~Math Source
Ampitude 0 Vv

" Copy from clipboard

—0,

© Add " Subtract

© Multiply " Divide

¥ Only Between Cursors

0K | cancel | hHep

PucyHok 150: NpunoxeHne Pacyét curHana B ArbExpress

OkpaH lNepenava n ynpasnenne cdannamm AWG/AFG npegHasHaveH Ang yaanéHHoro ynpasneHus
npubopom. Ecnu oTkpbITe MeHto CBSA3b, Ha NaHenu Cnuncok Arb NosSIBUTCS CNUCOK NOAKMIOYEHHbBIX
npnbopos.

MPUMEYAHMUE. O6nacTtb YnpasrneHue Nnpnbopom NosBnsieTcs, Tonbko korga npnubop NOAKIYEH, B
NPOTUBHOM Crly4ae OHa CKpbITa.

1. YT06bl OTOGPaA3UTL AManNoroBoe okHO, B MeHo CBA3b BbiGepuTe onumio Mepepayva u
ynpaBneHue ¢pannamu AWG/AFG.

2. BHecute nameHeHusi B HACTPOMKM NOAKMIOYEHHBIX NPMBOpPOB.
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PucyHok 151: Nepepaua cbannos B ArbExpress
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NMpumepbl npumMmeHeHUsA

Mpumepbl NpUMeHeHUnA

B aTom pasgene gaH psa npumepoB NpUMeHeHns gaHHoro npubopa. Ha ynpoLéHHbIX npumepax
OEMOHCTPUPYIOTCH DYHKLMU reHepaTopa 1 NPMBOAATCS COBETLI MO €ro UCNOMb30BaHWIO AN
peLleHns npobnem npu TeCTUPOBaHUM.

Purypsbl Jluccaxy

Mpu nomowm aByxkaHansHoW Moaenu reHepaTtopa AFG cepun 31000 MOXXHO co3faBaTb Urypsbl
JInccaxy ¢ MpoCMOTPOM CUrHanoB Ha 3KpaHe ocuumnnorpada.

HAns co3danus ¢pueypsbi Jluccaxy:

1. CoeaunHuTte Bbixoabl kaHanos K1 n K2 gByxkaHanbHoro npubopa n Bxoabl kaHanos K1 n K2
ocumnnorpaca kabenamu c pasbémamu BNC.

2. YcrtaHoBuTe cneaywuwme napamMeTpbl CUrHana:

dyHkuus: CrHyc
Pexum paboTbi: HenpepbiBHbIN

Amnnutypa: 1 B
YacTtoTa K1: 400 kl'y,
YacTtoTa K2: 500 kl'y,

2018/05/14

Freq ‘ 5.000 000 000 00 MHz Freq ‘ 500.000 000 000 kHz

Phase 0.00° Phase 0.00°

Ampl ‘ 1.000 Vpp Ampl ‘ 1.000 Vpp

Offset ‘ 0omVv Offset ‘ 0omVv

500 mV

Units Vpp Units Vpp

300.0 ns 400.0 ns

PucyHok 152: Hactpoika chopmbl curHana
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MpuMepbl NpYMeHEHNS!

3. YcrtaHoBuTte cdopmar skpaHa ocuunnorpadga Ha XY.

4. HacTpoiiTe amnnutyay TakMm o6pa3oM, YToObl cUrHan oToGpaxarncs B KoopavMHaTHoW ceTke. Ha
3KpaHe oTobpaxaeTcs durypa Jluccaxy.

AR RN 9

R0 0l b b bbb b bl b i

L1

© 5 o000

PucyHok 153: ®durypa Jluccaxy Ha akpaHe

5. Wamenute amnnutygy curHana AFG31K c 1 Bpasmax Ha 0,5 Bpasmax.

2018/05/14

Freq 5.000 000 000 00 MHz Freq 500.000 000 000 kHz

Phase 0.00° Phase 0.00°

Ampl 500.0 mVpp Ampl 1.000 Vpp

Offset 0omVv Offset 0omVv

Units Vpp Units Vpp

300.0 ns 400.0 ns,

PucyHok 154: UameHeHune napameTpoB curypbl Jluccaxy
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MpuMepbl NpYMeHEHNS!

6. WNameHuTe pasy curHana K1 Ha -19°
2018/05/14

‘ Freq ] 400.000 000 000 kHz ‘ Freq ] 500.000 000 000 kHz

Phase -19.00 ° Phase 0.00°

Ampl ] 500.0 mVpp Ampl ] 1.000 Vpp
Offset ’ 0mv Offset ’ 0mv

Units Vpp

PucyHok 155: U3ameHeHune a3kl curHana K1 Ha -19°

7. TNocmoTpute, Kak MeHsieTcsa popma curypsl Jluccaxy.

(@ 200mv O @ 20 ) Ms |

(m+v0.000000s J[1000

PucyHok 156: U3ameHeHue hopmbl purypsl Jliuccaxy
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MpuMepbl NpYMeHEHNS!

N3mepeHune xapaktepucTuk punbTpa

[nsa HabnogeHns YacToTHbLIX XapakTepucTuk dunbtpa ¢ umnegaHcom 50 OM ncnonbayte pyHKUMU0
cBUNMpoBaHusa npubopa.

HAnsa HabnrodeHus1 YacMOMHbIX XapaKmepucmuk:
1. CoeaunHute Bbixog K1 npubopa u Bxog kaHana K1 ocuunnorpada kabenem ¢ pazbémamn BNC.

2. CoepuHuTe paszbém Boixop 3anycka npubopa 1 BXxogHoM pasbém ocumnnorpada,
NnpefHa3HayYeHHbIN 4118 BHELLHErO cUrHana 3anycka.

3. YcrtaHoBuTe MMnegaHc ocuunnorpadga Ha 50 Om.

. e ]
o . ]

;-'imllﬂilll[ii””l.ml“l

PucyHok 157: F'eHepaTop cepun AFG31000, noaknio4€HHbIN K ocuunnorpady
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MpuMepbl NpYMeHEHNS!

4. B rpynne Pexum paboTbl reHepaTopa HaxXmuTe KHONMKy CBUNUP. 1 3aganTe HayanbHy 4acToTy,
KOHEYHYI0 4acToTy 1 BPEMS CBUMNMPOBaHUSA TakMuM 06pa3oM, 4ToObl curHan otobpaxarncs B
KOOpPANHATHON CeTKe.

5. YacToTHble xapaKTePUCTUKN PUMbTPa MOXHO U3MEPUTL, 3HAsi BPEMSI CBUNMPOBaHNS 1 MacluTab
Mo OCu BpeMeHu ocuunnorpadea.

PucyHok 158: U3amepeHue 4YaCTOTHbIX XapaKTepucTUK
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MpuMepbl NpYMeHEHNS!

YnpaBneHue CKOpPOCTbIO ABUraTensi npyv NoMoLLK
LUMPOTHO-UMNMYJIbCHOM MOAYNALUN

WwupoTHo-nmnynscHast moaynsiuust (LUMM) ncnonb3yeTca ansi ynpaBneHnst CKOPOCTbIO ABUraTens
MOCTOSIHHOIO Toka unu sipkocTeto CU (cBeTouanyvatoLero avoga). PerynvmpoBaTtb CKOPOCTb
ABUraTensi NOCTOSHHOTO TOKa MOXHO Takke npu nomoLum dyHkumm LM renepatopa.

Ansa ynpaeJsieHuUsi CKopocmbHro deuzamersisi NTOCMOSIHHO20 MOKa:

1. CoeauHuTte Bbixod npubopa n TecTupyemoe ycTponcTeo kabenem ¢ passémom BNC ¢ ogHon
CTOPOHbI 1 3aKMMOM TWMNa KKPOKOAWM» C APYroi CTOPOHbI.

2. BbibepuTe B kadecTBe (hOPMbI BLIXOAHOIO curHana onuuto MIMnynbcH., a 3atem BblbepuTte TUn
moaynsauun LUNM.

3. YcrtaHoBuTe yacTtoTy Ha 100 kl'u,.

‘ 100.000 000 000 kHz PWM Source Internal
‘ 1.0 mVpp Trailing 8.00 ns
‘ 0omv Mod Shape Sine

Vpp PWM Freq 10.00 kHz

‘ 50.000 % Deviation

Leading

PucyHok 159: U3ameHeHUne cKOpOCTU BpalleHUs ABUraTens npyv uaMmeHeHMn koadcpuumeHTta
3anonHeHus
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MpuMepbl NpYMeHEHNS!

4. TlogcoenuHuTe BbIXO4 K ocuumnsiorpady.

5. YGepwutecb, 4TO Ha akpaHe ocuunnorpada otobpaxaeTcs CUrHan ¢ LWMpPOTHO-UMMYbCHON
Moaynsaunen.

6. Bbibepute onumio Koadhd. 3anonHeHus nvnynbca n usSMeHUTe 3HavyeHune KoapuumneHTa
3anornHeHuns.

7. ToHabntoganTe, Kak MEHSIETCSA CKOPOCTb BpalLeHus aBuUratenst npy nsmMeHeHum koadgpuumneHTta
3anofHeHns curHana.
e 0000 00 0

PucyHok 160: LLUIUM

Ucuesarowan HecyLwasa (WacToTHaa Moaynsauus)

[Ona HabniogeHus 3a curHanom HecyLlen YacToTbl YaCTOTHON MOAYNALMN UCNONb3ynTe Nnpnbop n
aHanusaTop cnekTpa.

HAnsa HabnrodeHus 3a cuzHanom Hecywel
1. BbiGepuTe B kauecTBe hOpMbI BbIXOAHOIO curHana CuHyc, a 3atem Bbibepute Tun mogynsuum YM.
2. YcTaHoBWTE criegyrolmMe napaMeTpbl curHana:

" YactoTta Hecywen: 1 MINy
= YacTtoTta mogynsaumm: 2 kl'y
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MpuMepbl NpYMeHEHNS!

Freq 100.000 000 000 kHz Mod Shape Sine

Ampl 1.0 mVpp FM Freq 2.000 kHz

Offset 0omv Deviation 0.00 Hz

Units Vpp

Mod Type FM

FM Source Internal

PucyHok 161: YacToTa curHana Hecylien

3. YcraHoBuTE 3Ha4eHue aesraumm Ha 4,8096 k'L, (Npy 3TOM CUMrHan HecyLlen NpeBpaLLaeTcsi B HOMb).
4. Y6eouTtecb, 4TO CUrHan HecyLLen Uc4e3aeT Ha aHanu3aTope crnekTpa.
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PucyHok 162: HyneBou curHan Hecyluewn
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KoHTakTHas nHpopmauus:

ABcTpanua* 1 800 709 465

Asctpusa 00800 2255 4835

BankaHckue crpaHbl, U3paunb, FOAP u ppyrue crpanbl ISE +41 52 675 3777
Benbrus* 00800 2255 4835

Bav>xkHmii BocTok, A3usa n CeBepHas AMepuka +41 52 675 3777
Bbpasunusa +55 (11) 3759 7627

Benuko6putanus / Upnangmnsa* 00800 2255 4835

BbetHam 12060128

Fepmanmna* 00800 2255 4835

FonkoHr 400 820 5835

[annsa +45 80 88 1401

UuHpamnsa 000 800 650 1835

WUHpoHesuns 007 803 601 5249

Ucnanuna* 00800 2255 4835

WUranunsa 00800 2255 4835

Kanapa 1 800 833 9200

KuTaiickas HapogHas Pecny6nuka 400 820 5835

JlrokceMbypr +41 52 675 3777

Manaiisua 1 800 22 55835

Mekcuka, cTpaHbl LleHTpanbHoW u FOxHol AMepukn u Kapubckoro 6acceiiHa 52 (55) 56 04 50 90

Hupepnanabr* 00800 2255 4835

HoBas 3enanaunsa 0800 800 238

Hopserus 800 16098

Monbwa +41 52 675 3777

MopTtyranusa 80 08 12370

Pecny6nuka Kopes +82 2 6917 5000

Poccus / CHI +7 (495) 6647564

Cunranyp 800 6011 473

CtpaHbl LleHTpanbHoii  BoctouHoi EBponbl u Mpubantukm +41 52 675 3777
CLLA 1 800 833 9200

TauBaHb 886 (2) 2656 6688

Taunang 1 800 011 931

dununnuubl 1 800 1601 0077

®duHnauguna +41 52 675 3777

®paHumusa* 00800 2255 4835

LlenTpanbHas EBpona / Mpeuuns +41 52 675 3777
LWBeiinapua* 00800 2255 4835

LBeyunsa* 00800 2255 4835

FOAP +41 52 675 3777

Sfinonns 81 (3) 6714 3010

* EBponeiickuit 6ecnnaTtHbiii HoMep. Ecnm oH
HeAoCTyneH, 3BoHuTe: +41 52 675 3777
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