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FapaHTua

KomnaHus Tektronix rapaHTUpyeT, 4To B TeveHne Tpéx (3) NeT co OHS NEPBUYHOIO NpuobpeteHus y
NONHOMOYHOro amcTpubbioTopa Tektronix B npubope He ByayT obHapyxeHbl AedeKkTbl MaTepmanos u
narotosrneHus. Ecnu B TeyeHne rapaHTUNHOrO cpoka B npmnbope ByayT obHapyxeHbl AedekTbl,
komnaHusa Tektronix no cBOEMY YCMOTPEHMIO NMMBO OTPEMOHTUPYET HENCNpaBHbI Npubop 6e3
OOMOMHUTENbHOW NNaThbl 3a MaTepuarbl U NOTpaYeHHOe Ha peMOHT paboyee Bpems, NMbo 3ameHnT
3TOT Npnbop Ha ucnpasHbIA. [JaHHOE rapaHTUIHOE 0643aTeNbCTBO HE pacnpoCTpaHsaeTCcs Ha
©aTtapenHblie NCTOYHUKM NUTaHUsi. KOMNOHEHTbI, MOAYM U CMEHHbIE YaCTW, UCMOMNb3yeMbIe
koMmnaHwuen Tektronix gna paboT, BbINOMHSAEMbIX MO rapaHTUn, MOryT ObITb Kak HOBbIMU, TaK U
BOCCT@HOBIEHHbBIMMW C TaKMMM XXe 3KCMIyaTaunoOHHBIMWN XapaKTepucTnkamu, kak y HoBbix. Bce
3aMeHEHHbIE YacTu, Moaynun 1 Npubopbl CTaHOBATCA COBCTBEHHOCTLIO koMMNaHuu Tektronix.

[ns nony4eHuns ycnyr no rapaHTUAHOMY obCrnyxmBaHMio NnoTpebuTtento crnegyeT yBeAoMUTb
komnaHuto Tektronix 06 obHapyxeHUn gedekta 0O UCTEUYEHNS rapaHTUAHOIO CpoKa M BbIMOMHUTb
HeobxoavMble ANs NPOBeAEHUS rapaHTUIHOIO 06CNYyXXMBaHMSA AEUCTBUS. YNakoBKka U JocTaBka
HeucnpaBHoro obopynoBaHUs B ykadaHHbIN Tektronix LeHTp rapaHTUAHOro obcnyKuBaHms,
npegonnara NOYTOBbIX PAaCXOA0B M NpeacTaBfieHne Konuv JOKYMeHTa o npuobpeTeHun
npounssoaaTcs Bnagenbuem obopygosaHus. KomnaHus Tektronix onnaunsBaeTt obpaTHyto OCTaBKy
ncnpaBHOro 06opyA0BaHNs 3akasyvKy TONbKO B Npederniax CTpaHbl, B KOTOPOW PacnofioeH LeHTp
rapaHTuiHoro obcnyxmeaHus. [loctaBka ncnpasHoro obopyaoBaHus no nobomy Apyromy agpecy
AormKHa ObITb onnaveHa Bnagenbuem obopyaoBaHus, BKOYas BCe pacxodbl MO TPAHCMOPTUPOBKE,
MOLUMMWHBI, Hanoru n nbble gpyrme pacxogbl.

HacTtosilwasa rapaHTusa He pacnpocTpaHaeTCcs Ha cnyyau, korga gedekr, otkas B paboTe unu
noespexaeHne npnbopa Bbi3BaHbl HEMPABUIBHOM SKCMyaTaumnen, HeHagnexalmum XxpaHeHemM unm
o6cnyxmBaHvem npubopa. Komnanua Tektronix He ob6a3aHa no 4aHHOMY rapaHTURHOMY
0653aTenbCTBY: @) UCNPaBNSATb MOBPEXAEHNS, BbI3BaHHbIE OENCTBUAMU MOObLIX NuL, (KpoMe
npegctasutenen Tektronix) No ycTaHOBKe, pEMOHTY Unu obcnyxmBaHuio npubopa; 6) ncnpaBnsaTb
NOBpPEXAEHUS, BbI3BaHHbIE HEMPABWUIIbHBIM MCMOMNb30BaHNEM NMpubopa unu NOAKNIYEHNEM €r0 K
HecoBMeCTUMOMY 060pyJOBaHWIO; B) UCMIPaBNATb MOBPEXAEHNUST NN HENONaaKuW, Bbl3BaHHbIE
NCMNOMb30BaHNEM KOMMOHEHTOB 1 MaTepraroB, He peKkOMeHAOBaHHbIX Tektronix, a Takke )
obcnyxumBatbe Nnpnbop, NOABEPrLMACS MoANMKaLUN NN UHTErPUPOBAHHLIN B MHOE 06OpYyAOBaHNE
Takum ob6pasom, YTO 3TN AENCTBUS YBENUYNIN BPEMS UK CINOXHOCTb 06CNyxXnBaHust npubopa.

OTA TAPAHTUA NPEOOCTABIAETCA TEKTRONIX HA JAHHbBIV MPUBOP HA YCNOBKAX
3AMEHbI NTOBbLIX OPYTUX TAPAHTUN, OAHHBLIX ABHO WUMX NOAPA3YMEBABLLMXCS.
KOMMAHWA TEKTRONIX U EE MOCTABLUMKN HE HECYT HUKAKUX UHbIX
MOOPA3YMEBAEMbIX TAPAHTUMHBIX OBA3ATENBLCTB B OTHOLEHUY TOBAPHOIO
COCTOAHUA N NPUTOAHOCTW NPUBOPA ANA CMELUMANBHBLIX LIENEN.

B COOTBETCTBWM C HACTOALMMU TAPAHTUNHBIMU OBA3ATENLCTBAMM
OTBETCTBEHHOCTb KOMMAHWUW TEKTRONIX NMEPE 3AKA3YMKAMN OTPAHUYNBAETCA
EOVHCTBEHHO W UCKIMKOYNTENBHO PEMOHTOM UMY 3AMEHOWN AE®EKTHbLIX MPOOYKTOB.
KOMMAHWA TEKTRONIX U EE MOCTABLUMKW HE HECYT OTBETCTBEHHOCTU 3A
KOCBEHHbIW/, CIELMOUYECKNI UM KAKOW-NTMBO OMOCPEACTBOBAHHbLIV YWEPE OAXE
B TOM CITYYAE, ECITI NPEOCTABUTEJIN TEKTRONIX UINU MOCTABLWK BblNA 3APAHEE
YBEOOMIJIEHbI O BOBMOXXHOCTU TAKOIO YLEPBA.
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BaxHasa uHdopmaumusa no TexHnke 6e3onacHoCTH

BaxHas uHhopmMauua Nno TexHMKe 6e30nacHOCTU

HacTosiee pyKoBOACTBO COOEPKUT NpaBuma 1 NpegocTepexeHnsl, KoTopbele cneayeT cobnogatb
anga 6e3onacHom akcnnyataumm npubopa u noaaepxaHus ero B 6€30nacHOM COCTOSHUM.

NHdbopmauust no 6esonacHomy obcnyxuBaHuio npubopa NpUBOAMTCS B KOHLE 3TOoro pasgena. Cum.
[MpaBuna TexHNKM B6e3onacHoOCTM Npu 06CnyXMBaHUM (Ha CTp. Xviii).

OG6wume npaBuna TexHUKN 6e30NacHOCTU

Mcnonb3yiiTe npubop TOMbKO yka3aHHbIM CNOcoboM. BHMMaTenbHO 03HAKOMbTECH C NPUBEAEHHBLIMU
npasunamy TexHnkn 6esonacHoCTM BO n3bexaHne nonyyYyeHus Tpasm, NOBpeXaeHUs npubopa u
NOAKITIOYEHHBIX K HEMY YCTPOMCTB. BHMMaTensHO npoyntanTe BCe MHCTPYKUMKU. CoxpaHsanTe 310
PYKOBOACTBO 418 UCMOMb30BaHMs B Byayuiem.

Cobntogante Bce MeCcTHblE 1 06LLEerocyaapCTBEHHbIE HOPMbI U MpaBunia 6e30nacHoOCTy.

[ns npaBunbHon 1 6esonacHon akcnnyaTaunm npubopa BaxkHO cobnogaTtb He TOMbKO NpuBeaéHHbIe
B HACTOSILLEM PYKOBOACTBE yKa3aHwus, HO 1 obLuienpuHaTbie npouenypbl 6esonacHocTw.

Mpnbop npegHas3HayeH Ans UCNoNb30BaHMs TONbKO OOYYEHHbIM NEePCOHanom.

CHumaTtb KPbILWKY And peMOHTa, TEXHUYEeCKOro O6Cﬂy)KVIBaHVIFI NN perynmnpoBKkn pa3peLllaeTcd TOJIbKO
KBaJ'IVId)VILJ,VIpOBaHHbIM crneynanuncTam, ocBegoOMNEHHbIM 06 NCTOYHMKAX ONacHOCTU B r|p|/|6ope.

I'Iepe,u, KaKablM ncnonb3oBaHneEM ﬂpOBepﬂVITe I'Ipl/l60p C MOMOLLbI0 N3BECTHOIO UCTOYHMKA, YTOObI
Y6eDMTbC$| B €ro ncnpaBHOCTMW.

OT0T Npnbop He NpefHasHaveH A 0BHapYKEHNS OMacHbIX HAMPSKEHWUIA.

|/|Cﬂ0ﬂb3yﬁTe cpencrtea VIHD,VIBVI[J,yaJ'IbHOIZ 3awnTbl Npn pa60Te B6NM3N npoBOAOB NoA onacHbIM
Hanpsa>xeHnem Bo nsbexaHue Nnopa)KeHnd 3NeKTpU4eCKMM TOKOM Uinn yrosbiM pa3pdaaoMm.

Bo Bpems paboTbl ¢ npubopom MoxeT noTpeboBaTbCa AOCTYN K APYrMM KOMMNOHeHTam 6onee
KpynHow cuctembl. CriegyeT 03HaKOMUTBLCS € pasgenamuy no TexHuke 6e3onacHoOCT PyKOBOACTB MO
paboTe ¢ pyrMMmn KOMNOHEHTaM1 CUCTEMBI, C MepamMmn NPegoCTOPOXKHOCTU 1 NpeaynpexaeHusaImMmm
npu eé akcnnyartauuu.

Mpu Mcnonb3oBaHWK 3TOro 0GOpPYAOBaAHUSA B COCTABe CUCTEMbI OTBETCTBEHHOCTL 3a Ge30MacHOCTb
HECET M3roTOBUTESIb KOMMIIEKTHON CUCTEMDI.
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I'Io>KapHaﬂ 6e30nacHoOCTb U npeporBpailleHne TpaBm

Mcnonb3yinTe cOOTBETCTBYHOLWMNM WIHYP NUTaHUA. [Ins nogkntodeHus npubopa kK cetu
3MneKkTpocHabXeHus crieqyeT NCNoMb30BaTh TOMbKO LWHYP NUTaHWS AaHHOro npmbopa,
CepTUULMPOBaAHHbIN B CTPaHE UCMNONb30BaHUA.

He ncnonb3ynTe NnoctaBnsieMbl B KOMMMEKTE LWHYP NUTaHUS ¢ Apyrumu npubopamu.

MCHOHbSyVITe cooTBeTCTByHOLWee 3Ha4YeHNne HanpAXXeHuA. I'Ipemu,e YeM BKIKOYUTb NnTaHue,
Y6eD,VITer, YTO nepekn4yarTtesb Bbl60pa HanpsaxeHna yCTaHOBJIEH B NMpaBUJ1bHOE MNOJ10XKeHne,
COOTBETCTBYHOLWEE HANPAXKEHNIO B NCMOJIb3YyEMOM UCTOYHUKE NMUTAHUA, nnbo n3ameHnTe HanpsxexHue,
PYKOBOACTBYACH YKa3aHHbIMW B OKYMEHTE TpeGOBaHMﬂMVI K MNTaHUIO.

3asemnsauTe npubop. MNprbop 3azemnseTcs Yepes NPOBOA 3a3eMJIEHNS LUHYpa NUTaHus. Bo
nsbexaHne NnopakKeHns aNeKTPUYEckMM TOKOM NPoBOo4 3a3eMreHust A0HKeH BblTb NOAKIOYEH K
3asemMneHunto. MNpoBepbTe HanuuMe 3alUTHOIO 3a3eMIeHNns, Npexae Yem BbiNoNHATb
noAcoeavHeHNe K BbIXoaam 1 Bxofdam npubopa.

He oTcoeaunHsinTe NpoBOAHMK 3a3EMMEHNS LLHYpPa NUTaHUS.

OTtknroyeHme nutanmsa. OTcoeanHEHWe WHypa NMTaHUA OTKITYaeT Npubop OT NCTOYHUKA
anekTpoaHeprun. CM. ykasaHus no pasmeLLeHmnio. YcTaHaBnmsanTe npubop Takmm obpasom, 4Tobbl
UMETb MOCTOSHHBIVA AOCTYN K LWWHYPY AN ObICTPOro oTcoeauHeHns npu HeobxoaMmMocCTu.

CobnioganTe npaBuna noacoeavHeHUs n otcoeauHeHnA. He nogcoeanHsiite u He OTCOeauHANTE
nNpmbopbl NoA HaNPsXKeHNeM.

Mcnonb3yiiTe TONbko pa3bEéMbl U aganTepbl, NOCTaBNSIEMblE C MPUOOPOM UM PEKOMEHAOBAHHbIE
KomnanHuen Tektronix.

Co6GniopganTte gonycTuMblie HOMUHanNbI ANA Bcex pa3beéMoB. Bo nsbexaHne BocnnameHeHus
UM NOpaxeHus SNeKTPUYECKM TOKOM He JonyckanTe NpeBbILeHNs ONYCTUMbIX HOMUHANOoB U
yKasaHui B MapkupoBke Ha npubope. [Nepea nogcoeanHeHnem npnbopa npocMoTpute
AOMOMHUTErbHbIE CBEAEHUS MO HOMUHArbHBLIM OrpaHUYEHNsIM, cogepXxalumnecs B pyKoOBOACTBE Mo
akcnnyaTaumm npubopa. Nonb3ysacs NnpubopoM, He NpeBbILLAaNTe HOMUHAMbHBIX 3HAYeHU ANs
kateropuun nsamepeHunn (KAT.), a Takke HOMUHANBHOIO HAMPSKEHUSA N TOKa, KOTOPbIE yKa3aHbl ANs
OTAEerbHOro KOMNOHEHTAa, UMEIOLLEro caMoe HM3KOe HOMUHarbHOE 3HayYeHue.

He nopasavTe Ha pa3bEMbl, B TOM YMcne Ha 0OLLMIA BbIBOA, HAanpshkeHue, npesbiliatoLLee
HOMUWHanNbHOE AONMYCTUMOE AN STUX Pa3bEMOB.

MnaBatowmin noTeHuunan obLen KnemMmbl He AOMMKEH NpeBbillaTb HOMUHANBHOE HanpsXeHne ans
3TOW KIeMMbl.

He ncnonb3yiiTe Npu6op Co CHATLIMU arieMeHTaMM Kopnyca. JkchnyaTtauusi npubopa co
CHSITBIMU KOXYXOM, UN 3aLUTHBIMU NaHensiMU1, UMK C OTKPbITbIM KOPIYCOM He J0MycKaeTcs.
Bo3MoKeH puck MopaXkeHNs onacHbIM HanpsiKeHneM.

He anKacaﬁTecb K OFrOJIEHHbIM y4dyacTKaM 3NeKTpuieckux uenen. He anKacaVlTer K
HEN30JIMPOBaHHbIM COEANHEHNAM N ANeMeHTaM noa HanpaXeHnem.

He ucnonb3yiTte npuéop Npu HanM4YMM COMHEHUN B ero ucnpaBHocTU. Ecnn ecTb COMHEHUS B
ncnpaBHOCTM Npubopa, cnegyeT BbINONHUTL Ero ANAarHOCTUKY C NPUBMEYEHNEM
KBannMuMpoBaHHOIo creLmanucTa no TeEXHUYECKoOMY 006CnyXUBaHMIO.
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OTkNioYNTE NOBPEXAEHHBIN Npnbop. Micnonb3oBaHne NOBPEXAEHHOIO NN HEMPaBUNBHO
paboTatoLLero npubopa He gonyckaetcs. [pyn Hannuun comHeHun B 6e3onacHocTy npubopa
BbIKIMIOYUTE €r0 U 0TCOeAMHUTE LIHYP NuTaHud. HanecuTte Ha npnbop YETKYI0 MapKMpOoBKY ANs
npegoTBpaLLEHNS ero AanbHenLWen aKecnyaTaumm.

OcmoTpuTte Npubop nepen “cnonb3oBaHnem. Ybeautecb B OTCYTCTBUW NMOBPEXAEHUIA U HANMYMK
BCEX KOMMEKTYOLMX AeTanen.

MCHOJ’Ib3yVITe TOJ1IbKO YKa3aHHbIE B cneumcbvmau,wm 3anacHble 4acTtu.

nO.ﬂbSYﬁTer cpeacTtBamMmum Ansa 3aWiUTbl 3peHUA. I'IpV| Halmn4nm MHTEHCUBHBLIX CBETOBbLIX NOTOKOB
U na3epHoro nany4veHund VICI'IOJ'lb3yl7ITe cpencTtea And 3awnThbl rnas.

He nonb3yiTecb NpUGOPOM B YCINOBMUSAX NOBbIWEHHOW BRaXHOCTU. [pn nepemelleHm
npubopa 13 Xono4HOro B TEMSOE NOMELLEHNE BO3MOXHA KOHAEHcaLWs Bnaru.

He nonb3yntecb npubopom BO B3pbIBOONACHbLIX cpeaax.

O6GecneybTe Hagnexalwyo BeHTUnsauui. [ononHuTenbHble CBeAeHNs No obecneyeHnto
Hagnexallen BEHTUNSALMM Npu yCTaHOBKe Npubopa coaepaTcs B MHCTPYKLUMSAX MO YCTAHOBKE B
pykoBOACTBE.

He 3akpbiBanTe 4OCTYyN K BEHTUNSALUMOHHBIM OTBEPCTUAM U Wensam. He BcTaBnante kakne-nmbo
npeameTbl B OTBEPCTUS.

Ob6ecneuybTe Ge3onacHble YCNOBUA B paboyen 30He. YcTaHasnusamnte npubop Takmum o6pasom,
4yT06bI 66110 YOO6HO HabnoaaTh 3a AgUCnneeM 1 MHgukaTopamum.

WN3beranTte HeNnpaBUNbLHOrO MM NPOAOIPKUTENBHOIO UCNOMb30BaHWSA KNaBnaTyp, ykasaTenem um
KHOMOYHbIX NaHenen. HenpaBunbHoOe 1Ny NPOSOMKMTENBHOE NCNOSb30BaHNE KrnasnaTypbl UK
yKasaTterns MOXeT NpMBECTU K CEPbE3HON TpaBMe.

ObecneybTe COOTBETCTBUE pa6oqel7| 30HbI 3ProHOMMNYECKMM CTaHgapTaMm. Ons npegoTepaleHns
TYHHEINbHOIro cMHapoma I'IpOKOHch'IbTVIpyPITer CO cneunanmncTtom no 3proHoOMuKe.

CobntofaiiTe OCTOPOXHOCTL NpU NogbEME U NepeHoce npubopa. Mpubop cHabxeH pyykamu ons
noabéma v nepeHocku.

WcnonbayiTte Tonbko npucnocobneHus Tektronix ans KpenneHus B CTONKY, yka3aHHOe ANs 3TOro
npubopa.

CopepxuTte npubop B YNCTOTE B CyXOM MecTe. [lepeq uncTkom npubopa oTKMounTe BCE
WUCTOYHMKN BXOOHbIX CMrHanoB. MNepnognyHoCTb NpoBEpKU Npubopa onpeaenseTcs yCrnoBUAMU ero
akcnnyataumn. Ytobbl OUNCTUTE HAPYXKHbIE MOBEPXHOCTU, BbINONTHUTE CrieayoLlimMe AeNCTBIS:

1. YpanuTe Mbifb C NOBEPXHOCTU NpMBopa Npu noMmoLum candeTku 6e3 Bopca. ByabTe 0CTOPOXKHbI,
yTOObI He NouapanaTb NPo3payHbIi CTEKISHHBIA UNBLTP dKpaHa.

2. [Ong ounctku npubopa nonb3ynTecb MArKON BnaxkHow candeTkon. [ina 6onee addekTmBHON
OYUCTKM NOAXOANT 75-NPOLIEHTHLIN BOAHBIN pacTBOP U30MNPOMUIIOBOro cnupTa.

OCTOPOXHO! lNpu yncTke Hapy>HOM NOBEPXHOCTU HE AonyckakTe NPOHUKHOBEHUS BNarn BHyTpb Npubopa.

A He ncnonb3yinTte yncTsLlero pacteopa 6onblue, Yem TpebyeTcs Ans cMavnBaHWs TKaHU UK WETKU. YTobbl
nsbexatb noBpexaeHus npubopa, He cnegyeT UCNOSbL30BaTh ANS OYUCTKM ad3pO30In, XKUOKOCTH,
pacTBopuTenu, abpasvBHbIE UM XMMUYECKUE BELLIEeCTBa.

"eHepaTop cMrHanoB Npou3BorbHOM opMbl/dyHkLmMI cepum AFG31000 PykoBoacTBo no akcnnyataumm XVii



BaxHas IAH(bOpMaLWIFl Nno TexHuke 6e3onacHOCTU

A
A

XViii

MpenocrepexeHna B JaHHOM PYKOBOACTBeE

B HacToswwem PyKOBOACTBE UCMOJIb3YKOTCA criegytoline yCcrioBHble 0603HaveHus;

BHUMAHMUE! [MpegynpexaeHns o AeNCTBUSX N YCIOBUSX, OMACHbLIX AN XWU3HW UK CNOCOBHbLIX HAHECTU
Bpes 340pPOBbI0.

OCTOPOXHO! T[lpenocTtepexeHns o AeNCTBUAX U YCIOBUSAX, CMOCOBHBIX NPUBECTU K NMOBPEXAEHMNIO AaHHOIO
npubopa nnn apyroro o6opyaoBaHus.

NMpaBuna TexHMKn 6e30nacHOCTU NpPU 06CNYXMBaHUN

B aTom pasgene npuBoguTca gononHutenbHas uHdgopmaums, Tpebyemas ana 6esonacHoro
ob6cnyxumBaHusa npubopa. ObcnyxunsaHue npubopa cnegyeTt nopyvaTb TONbKO KBANMMPUUNPOBAHHBIM
cneumanuctam. MNpexae Yem BbINOMHATL Kakne-nubo npolenypbl N0 06CNyXMBaHUIO, 03HAKOMbTECH
¢ lNpasunamu mexHuku 6eszonacHocmu fpu cepgucHom obernyxusaHuu n ¢ «ObLWMMK NpaBunaMm
TEeXHUKM Be3onacHoOCTU».

Bo nsbexaHne nopaxeHusi aNeKTPM4YECKUM TOKOM. He nprkacantech K Orof€HHbIM COEANHEHUSIM.

He BbINnONHANTE TeXxHUYECKOe Ob6CnyKMBaHUe B OQUHOYKY. [1pu BbiNnonHeHUn paboT no
06CnyXMBaHWIO UNWN HAacTpowike BHYTPW Npubopa psaoM AOIMKEH HaXO4UTbCS HanapHWK, CNOCOOHbIV
oKasaTb NepByH MOMOLLb U BbINOMHUTE PEaHUMAaLNOHHbIE MEPONPUSATHS.

OT1coeauHuTe LWHYP NUTaHNA. Bo nsbexaHne nopaxeHua 3NeKTpn4eCKkMmM TOKOM BblKMtovanTe
anl60p N OTCOEeanHANTE LLUHYP NUTaHUA OT CeTu nepen CHATUEM KpbILLEK N naHenemn nnm OTKpbITUEM
Kopnyca ana TeXHNn4YecKkoro O6Cﬂy)KVIBaHVIﬂ.

CobGniogaiiTe Mepbl NPeOCTOPOXXHOCTU NpU 06CNyXKMBaHUM Npubopa noj HanpsbkeHuem. B
npubope MoryT NpUCyTCTBOBATL OMacHble HanpskeHUst U TokW. Mepen CHATUEM 3aLUUTHBIX NaHenen,
nankol Unn 3amMeHoN KOMMOHEHTOB OTKIOYMTE NUTaHWe, U3BMekUTe Gatapeto (Npu Hanu4un) u
OTCOEANHUTE U3MepUTEsbHbIe NPOBOAA.

Mpoeepka 6esonacHocTu Nnpubopa nocne pemoHTa. 1o 3aBepLUEHUN peMOoHTa Bceraa
ﬂpOBepﬂVlTe LeNTIOCTHOCTb Lenn 3a3eMieHna U aNneKTpnveckyro npo4YHOCTb N30NALNN.

[eHepaTop curHanoB nponsBornbHOM hopMbl/dyHKUMI cepum AFG31000 PykoBOACTBO MO 3KCnyaTaumm
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CumBoOnbI M yCroBHbIe 0003Ha4YeHUs1 Ha npubope

Cnncok BO3MOXHbIX 0603HAYeHU Ha an60pe npueeneH Hxe:

= O6o3HaveHne «OMACHO!» yka3blBaeT Ha HEMOCPEACTBEHHYIO OMACHOCTb NOMYyYeHUs
TpaBMmbl.

®  O6o3HavyeHne «BHUMAHUE!» ykasbiBaeT Ha pUCK NonyyYeHnst TpaBMbl MPY OTCYTCTBUU
HenocpeacTBEHHOW OMacHOCTMY.

"  O60o3HaueHne «OCTOPOXXHO!» ykasbiBaeT Ha pUCK NOBpeXAeHUs AaHHOro npubopa u

Apyroro nmyuiecrtea.
Ecnun aTtoT cumBon nmeetca Ha koprnyce npubopa, cnegyet obpatuTbes K
A pyKoBOACTBY MO paboTe ¢ HAM ANs BbIICHEHMSA XapakTepa NoTeHunansHon
onacHocTu 1 Tpebyembix Mep NPeaOCTOPOXHOCTU. (3TOT CUMBON MOXET
MCMNonb30BaTbCA B PYKOBOACTBE ANs yKa3aHUs Ha npeaerbHble
OOMyCTUMble 3HayYeHus).

Ha npu6ope moryT 6biTb pasmelLeHbl crieytolinMe CUMBOSIbI:

A+ + O O | A\

OCTOPOMXHO! Knemma 3asemnenme KoHTakTHbii  OTKMIOYEHO OTCETM  oAKTKMEHO K CeTh BHYMAHME!

CM. pyKOBOACTBO 3a3eMneHna Laceu BLIBOJ, 3AWMTHOTD  (urariue) BBIKIT. (nWTarwe) BIT. 1 Bhicokoe
3a3eMNSHUA — . HanpskeHKe
. KI.
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UHdpopmaumsa o cooTBeTCTBUMU

B aTOM pasgene ykasaHbl CTaHAapTbl MO 3NEKTPOMarHUTHon coBMecTmoct (AMC), 6e3onacHocTy
1 OXpaHe OKpyKatoLLein cpedbl, Tpe6oBaHMSIM KOTOPbIX COOTBETCTBYET HACTOSLLMIA Npubop.

CooTBeTcTBUE TpeboBaHuam no AMC

3asiBNieHne o COOTBEeTCTBUM cCTaHAapTam EC - ANIeKTpOMarHnTHas
COBMEeCTUMOCTDb
Mpnbop cooTBeTCTBYET TpeboBaHnsM anpektuebl 2014/30/EC no anekTpoMarHMTHOM

COBMECTUMOCTM. I'IposepeH Ha COOTBETCTBME NepevnCrieHHbIM HWXXe CTaHdapTam (KaK YKa3aHOo B
Official Journal of the European Communities):

FOCT P M3K 61326-1-2014 (EN61326-1) : 2013, EN61326-2-1 : 2013 O6opyaoBaHue
anekTpuyeckoe Ans U3MepeHusl, ynpasneHus 1 nabopaTopHoro npuMeHenusa 23, TpeboBaHus
3MNEeKTPOMarHMTHOW COBMECTUMOCTMU.

NMPUMEYAHME. O6opynoBaHne MOXET He COOTBETCTBOBaTb TpeboBaHMNSIM YCTONYMBOCTM K MOMEXaM
nepeyYnCcrneHHbIX NPUMEHUMbIX CTaHAAPTOB M3-3a 3NEKTPOMAarHUTHbIX HABOAOK HA NOAKMIOYEHHbIE
nameputenbHble Npoeoga u (Mnn) NPobHMKK. Ons MUHUMN3aLUMK BIIMSIHUS 3NIEKTPOMArHUTHbIX NOMeX
crnegyeT yMeHbLlaTh nnolaab 06pa3yeMoro HeaKpaHMPOBAHHBIMUY YyHaCTKaMmM CUrHAMNbHbIX
NPOBOAHMKOB M COOTBETCTBYHOLLMMIU 06paTHBIMM NPOBOAHMKAMM KOHTYpa U pasMmeLLaTb NPOBOSHUKM MO
BO3MOXHOCTM Aarblle OT MCTOYHUKOB 3NIEKTPOMArHMTHOro usny4veHusi. CBuBka HeakpaHMpOBaHHbIX
N3MepUTENbHbIX NPOBOAOB ABNSAETCH 3PPEKTUBHBIM CMOCOOOM YMEHbLUEHUA MAOLWAAM KOHTYpA.
OGpaTHbIV NPOBOOHMK 3a3eMIeHnst NPOOHMKa cneayeT BbloupaTb MUHMMANbHON ANUHBI U pasMellaTb
€ro no BO3MOXHOCTM Brvke K koprycy npobHuka. Ha HEKOTOpPbIX NPOBHMKaX AN 3TOro MMeKTCH
crneynanbHble NepexoaHNKN HaKOHEYHMKOB NpobHUKa. Bo Bcex cnyyasx cnegyeT cobnogats Bce
pekoMeHaaumm no TexHmke 6e3onacHOCTM AN NCNosb3yeMbiX MPOGHMKOB MM NPOBOAOB.

= CISPR 11:2009+A1 2010. Obbl4Hble M HaBeOEHHbIE U3NyYeHus, rpynna 1, knacc A

= [OCT 30804.4.2-2013 (IEC 61000-4-2:2008). YCTONYMBOCTb K 3NIEKTPOCTATUYECKNM paspsaam

= T[OCT 30804.4.3-2013 (IEC 61000-4-3:2006+A1:2007+A2:2010). YCTONYMBOCTb K
paanoyacToTHOMY 3IeKTPOMarHUTHOMY Monto

= T[OCT IEC 61000-4-4-2016 (IEC 61000-4-4:2012). AcnbITaHne Ha yCTONYMBOCTb K
3neKTpnyYeckum BbICTPbIM NepexodHbIM npoLeccam (naykam)

= T[OCT IEC 61000-4-5-2017 (IEC 61000-4-5:2014+A1:2017). NcnbiTaHne Ha yCTOMYNBOCTb K
BbIOpOCY HanpsKeHns

= T[OCTP51317.4.6-99 (IEC 61000-4-6:2013). YCTOMYNBOCTb K KOHOYKTUBHbLIM MOMEXam,
HaBeAEHHbIM PA4MOYACTOTHBIMU 3NIEKTPOMArHMTHBIMU NOMNSMMN

= [OCT 30804.4.11-2013 (IEC 61000-4-11:2004+A1:2017). YCTON4MBOCTb K NpoBanam,
KpaTKOBPEMEHHbLIM NMPEPLIBAHUAM U U3MEHEHUSIM HAMPSKEHUSA 3NEKTPONUTaHUS

1 I'|p|/|6op npegHa3Ha4veH anda ncnosfib3o0BaHUA TOJNbKO B HEXWUIbIX NOMELLEHUAX. |-|pV| NCNOJ1Ib30BAHUN B XUJbIX
nomMeLleHnAax ﬂpl/l60p MOXeT co3aaBaTb 3J1IEKTPOMArHUTHbIE MOMEXN.

2 npl/l NoAKN4YeHnn O60pyﬂ,OBaHMﬂ K TecCTupyemomy 06'beKTy MOTYT NOABUTLCA U3INy4YeHUd, npesbillaouine
YPOBHM, yCTaHOBJIEHHbIE JAaHHbIMW CTaHOapTaMu.

8 ins obecneyveHns cooTBETCTBUS TpebOBaHUSIM NEPEYNCIIEHHBIX CTaHAAPTOB MO 3NEKTPOMarHUTHOM
COBMECTUMOCTU CrnefyeT UCNoMb30BaTh BbICOKOKAYECTBEHHbIE 3KpaHMPOBaHHbIE MHTEPMEeCHbIE kKabenu.
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FOCT 30804.3.2-2013 (EN 61000-3-2:2014). 3MMCCUA rapMOHNYECKNX COCTaBIAOLLMX TOKa
TEeXHWYEeCKMM cpeacTBamMm ¢ noTpebnsemsiM Tokom He 6onee 16 A (B ogHon dhase)

FOCT IEC 61000-3-3-2015 (EN 61000-3-3:2013). OrpaHu4eHne N3MEHEHUIN HAMNpPsHKEHUs,
konebaHui HanpshkeHnst U nukepa

Odeknapauus o cooTBeTCTBUM cTaHaapTam ABcTpanum n Hosowm
3enaHgum no AMC

CooTBeTcTBYET CrieaytoLLemMy cTaH4apTy SNEKTPOMarHMTHOM COBMECTUMOCTU ANS paanoCBs3u B
cooTtBeTcTBUM ¢ ACMA:

CISPR 11:2009. OG6bl4Hble U HaBedEéHHbIE U3ny4eHus, rpynna 1, knacc A, B COOTBETCTBUM C
EN 61326-1:2013.

CooTBeTcTBME HOPpMaM 6e30nNacHOCTU

B aToM pasgene nepeuncrieHbl cTaHaapTbl 6€30MacHOCTM, KOTOPLIM COOTBETCTBYET Npubop, u
Apyrasi MHdopmMaums no 6e3onacHoCTU.

3asiBnieHue 0 COOTBeTCTBUM cTaHaapTamMm EC — HU3KOBOSIbTHOE
obGopyanoBaHue

lMpoBepeHO Ha COOTBETCTBME crneaytoemy ctaHaapTy (ykasaHHomy B OdumumansHom xypHane EC —
Official Journal of the European Union):

[npekTBa no HU3KOBONIbTHOMY 060pYyA0BaHMIO

= T[OCTIEC 61010-1-2014 (EN 61010-1-2010). BesonacHOCTb 3fIEKTPUYECKMX
KOHTPOIbHO-U3MepUTENbHbIX MPUBopPoB 1 NnabopaTtopHoro obopyaoBaHus, YacTb 1. Obwme
TpeboBaHus.

= [OCT IEC 61010-2-030-2013 (EN 61010-2-030-2010). Be3onacHOCTb aNEKTPUIECKNX
KOHTPOIbHO-U3MepuTENbHbIX MpUbopoB 1 nabopatopHoro obopyaosaHus. Yactb 2-030.
YacTHble TpeboBaHUsS K UCMbITATENbHLIM U UBMEPUTENbHBIM LLEMNSIM.

Tun o6opynoBaHus

WcnbiTaTensbHoe 1 nameputensHoe obopyaosaHue.

Knacc 6e3onacHocTm

Knacc 1 — 3a3eMnéHHbIn Npnbop.

eHepaTop curHanoB nponsBonbHoM hopmbl/dyHkLMI cepum AFG31000 PykoBOACTBO MO 3KCnnyaTaumm



MHdopmaumsa o cooTBeTCcTBUN

OnucaHue cteneHen 3arpsaA3HeHUs

CTteneHb 3arpssHeHus, BO3HMKaoLLero B6nmaun npnbopa un BHyTpu Hero. OBbIYHO nonaratoT, 4YTo
napameTpbl cpeabl BHYTPU 1 CHapyu npnbopa oamnHakossl. [pnbop cnegyeT MCnonb3oBaTh TOMbKO
B cpefe, NapaMeTpbl KOTOPOW JONYCTMMbI A €ro aKcnnyarauumm.

- ypOBEHb 3arpasHeHua 1. 3arps=|3HeHV|e OTCYTCTBYET U1 BO3MOXHO TOJIbKO CyXoe
HenpoBoadulee 3arpa3HeHune. |_|pVI60pr B 3TOM UCMOJSTHEHUN 0ObIYHO MOMELLAIOT B
repMeTn4vecKkun 3aKprTbIl7I KopnycC unn yctaHaBMBaroT B YNCTbIX MOMELUEHUAX.

" YpoBeHb 3arpsisHeHust 2. OBbIYHO NPUCYTCTBYET TOJIbKO CYXO€ HENPOBOAsLLEE
3arpsisHeHue. MIHoraa moxeT HabntoaaTbcs BpeMeHHasi NpoBOAVMMOCTb, Bbi3BaHHas
KOHAEeHcauveih Bnarv. Takue ycrnoBust TUNUYHbBI ONs KUMbIX U paBoyunx noMeLLeHuii.
BpemeHHas koHaeHcaums Brnarv HabogaeTcst TONbKO B Tex cryyasx, korga npubop He
HaxoaWTCsi B 9KCnnyaTauuu.

- ypOBEHb 3arpasHeHua 3. I'Ipoaop,ﬂm,ee 3arpsa3HeHune unn cyxoe Henposoasdiliee
3arpAa3HeHne, KotTopoe CTaHOBUTCA NpoBOAALLMM Npu KOHOEHCaUun Braru. 3710 XapakTtepHo
OnaA 3aKpbITbIX NOMELLEHWNI, nogaepxaHme temnepartypbl U BJI1IaXXKHOCTU B KOTOPbIX
OTCYTCTBYET. 30Ha 3awuieHa ot NPAMbIX COJTHEYHbIX nyqel7|, Aoxanda n setpa.

" ypOBeHb 3arpssHeHvs 4. 3arpﬂ3HeHme, nopoxpgawluliee noCTtoAHHY NpoBOAMMOCTb Yepea
YacTuubl Nbinn, AoXaeBble Kanin Uinn Kpuctansbl cHera. TunuyHble yCcnoBusa BHE NOMELLLEHNIA.

MakcumanbHas cteneHb 3arpsa3HeHus

CreneHb 3arpsasHeHus 2 (no NOCT IEC 61010-1-2014). PaccumTtaHo Ha Mcnonb3oBaHme
WCKITHOUNTENBHO B CyXMX MOMELLEHUSAX.

CteneHb 3awmThl IP
IP20 (no FOCT 14254-2015 [IEC 60529)).

OnucaHue KaTeropuim nsamepeHust U nepeHanpsXKeHus

N3mepunTenbHble KNemMmbl JaHHOTO Npubopa MoryT UCMONb30BaTLCA A U3MEPEHUSI CETEBOIO
HanpsKeHUs OOHON UMW HECKOMbKUX M3 NMEPEUYNCTIEHHBIX HKE KaTeropuin (CM. ykasaHHble Ha
npubope 1 B pyKOBOACTBE NpeaernbHble A0NYCTUMbIE 3HAYEHMS).

= Kateropus ll. HenocpeacTBeHHO NOAKNIOYEHHBIE K pacnpeaenuTenbHOM CeTu 34aHuns Lenu
B TOYKax UX UCNONb30BaHUSA (pO3eTkM M NogOOHbIE YCTPOMCTBA).

= Kateropus lll. B anekTponpoBoake v pacnpenenutesibHbIX cucteMax 3gaHum.

= Kateropus IV. Y MCTOYHUKOB 3NEKTPOCHAOXEHUS 30aHNN.

MPUMEYAHUE. Tonbko uenu anekTponuTaHusa OT CETU MMEIOT KaTeropuio nepeHanpsikeHns. Kateroputio
N3MEPEHUS UMEIOT TONbKO M3MepuTenbHble Lenu. [pyrue uenv npubopa He MEIOT KaTeropui.

KaTeropvm nepeHanpsXxXeHusa cetun
Kateropusa nepeHanpsixeHus Il (no FOCT IEC 61010-1-2014).

eHepaTop curHanoB nNpou3BoribHOM hopMbl/dyHKLM cepum AFG31000 PykoBoacTBo no aKkcnnyataumm XXiii



WHdopmaumsa o cooTBeTCTBUN

XXiV

Bo3geunctBue npubopa Ha OKpyxaloLyr cpeany

B aToM pasgene cogepxuTcs HpopMaumst 0 BOSMOXHOM BIMSIHUM NMpUGOopa Ha OKpYy»XKatoLLyto cpeay.

YTunusauua npmdéopa no OKOHYaHUU CPOKa CNyXObl

I'IpM yTunmsauum npm60pa N ero KOMMOHEHTOB Heobxoanmo cobnoaaTb I'IpVIBeLI,éHHbIe HWXe npasuna.

YTunusauua o6opynoBaHus. [Ing n3rotoBneHunsi 3Toro npubopa ncnons3osanach Jobblya u
nepepaboTka NpupoaHbIX pecypcos. [pubop MOXET copepxaTb onacHble AMsi OKPYKatoLLen cpeapl 1
3[0pOBbSA NIOAEN BELLECTBA B CriyYae ero HenpaBuibHON YTURM3aL MM No OKOHYaHUM CpoKa Cryxobl.
Bo nsbexaHve nonagaHns Takux BELLECTB B OKPYXaloLLy0 cpefy W ANsi COKpaLlleHus pacxoaa
NPUPOAHBLIX PECYPCOB pekoMeHayeTCcs 0becneynTb MakCMMansHO NosIHOE NOBTOPHOE
ncnonb3oBaHWe MaTepmnanos Npu yTunMsauumn gaHHoro npubopa.

OTOT cMMBON O3Ha4aeT, 4YTo Npnbop cooTBeTCTBYET
TpeboBaHuam EBponerickoro cotsa, NpMBeAEHHbIM B
avpektuax 2012/19/EC n 2006/66/EC 06 yTunusauum
3NEeKTPUYECKOro 1 aneKTpoHHoro obopynosaHus (WEEE)
N 3NemMeHTOB NuTaHus. MiHdopmaumio no ytunmsaumm
cMm. B pasgene «[lognepxka/O6cnyxuBaHne» Ha
BebG-canTe Tektronix (www.tektronix.com) (ru.tek.com

ru.tek.comy).

YTunusauuna 6atapen. B aToM npubope MMeeTcs MUHMATIOPHbIN NTIMTUEBLIA NYTOBUYHbLIA ANEMEHT
nutanwus. Mpu ytunusaumm nnn nepepaboTtke oTpaboTasLuero anemMeHTa nuTaHusa cobnogarre
TpeboBaHNs HOPMATUBHLIX aKTOB MECTHbIX OPraHOB NUCMONHUTENbHOW BNacTy.

Martepumansl, cogepxalime nepxnopar. B atom npubope nmeertcs oguH UM HECKOSTBKO NIMTUEBBIX
anemeHTOoB TUNa CR. B cooTBeTCcTBUM € 3akoHOOaTeNnbCTBOM WTaTa KanngopHusa nutmesble
akkymynsaTopbl Tuna CR BXOAST B CMMCOK NPOAYKTOB, COAEpXaLLMX nepxnopar, u TpebytoT ocoboro
obpalyeHns. [JononHuTenbHble CBEAEHUS CM. HA CTPaHMLE
www.dtsc.ca.gov/hazardouswaste/perchlorate.

TpaHcnopTMpOBKa aKKyMyNATOPHbIX 6aTapen. CoaepXaHue nUTUa B MMHUATIOPHOM MEPBUYHOM
NyroBU4HOM NIMTUEBOM 3NIEMEHTE MUTAHWS, yCTAaHOBNEHHOM B 3TOM npubope, He npesbiwaeT 1 r Ha
OAMH 3MNEeMEHT, N CornacHo MHgopmaun NPpon3BOANTENS, 3NEMEHT NUTaHUA 3TOro Tuna
COOTBETCTBYET NpuMeHumbIM TpeboaHusam Pykosoactea OOH no ucnbiTaHusm 1 KpuTepusMm, 4acTb
IIl, nogpasgen 38.3. MNMepen noBTOpHOWM OTNpaBkon npmubopa nbbiM BUAOM TpaHcnopTa
NPOKOHCYNbTUPYWTECH C TPAHCNOPTHOW KOMMAaHUeW, YTobbl yTOYHUTL TpeboBaHms K
TPaHCNOPTUPOBKE NUTUEBbLIX BaTapen, NpMMeHnMbIe K KOHUrypaumm Bawwero npubopa, a Takke
TpeboBaHVsa K NOBTOPHOM YNakoBKE N MapKMpOBKe

eHepaTop curHanoB nponsBornbHOM dhopmbl/dyHKUMIA cepum AFG31000 PykoBOACTBO MO 3KCnnyaTaumm
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NpeancnoBue

Havyano pa6oThbl

Bnarogapvm Bac 3a T0, 4TO Bbl BbiGpanu npubop Tektronix. [eHepaTopbl cMrHanoB NPOU3BOSIbHOM
dopmbl/pyHKUMIA cepmm AFG31000 — 3TO BLICOKONPOM3BOAUTESbHbLIE NPUOOPLI CO BCTPOEHHbLIMMU
NPUNOXEHUAMW 4NS FEHEPUPOBAHNSI CUrHAOB, TexHonoruen InstaView™ gns MOHUTOpPUWHIra
CUrHanoB B peXnMe pearnbHOro BpeMeHU 1 YCOBEPLUEHCTBOBAHHLIM MHTEPdENCOM Nonb3oBaTens,
NoBbILLALWUM 3(PPEKTUBHOCTb TECTUPOBAHUS.

OcHOBHbIe (hyHKLUUU U NpenMyLLecTBa

"eHepaTopbl CMrHanoB NPOU3BONbHON hopmbl/dyHKUMI cepum AFG31000 — 3To Nprbopbl Ans
reHepupoBaHWs UMMYMbCHbIX CUTHANOB U PYHKLMIN C BO3MOXHOCTAMU reHepaumm CUrHanos
NpPON3BONLHON POPMBbI.

OcCHOBHble (PYHKLMM U MpenmyLLecTBa 3TUX Nnpubopos:

[Ba pexuma ynpasneHusi — Npy NoMoLLM EMKOCTHOIO CEHCOPHOIO 3KpaHa ¢ AuaroHarnbto
[EeBSATb AIOVIMOB WUIN KHOMOK NepeaHen NaHenm ¢ py4Ykoi — obecneunBatoT yaobcTeo
3KcnnyaTauumn u yHuBepcasnbHOCTb Npubopa.

TexHonorus InstaView™ nossonsieT npocMaTpuBaTh hakTUYeCcKne curHarnbl TeCTUPYEMOro
YCTPOICTBA B peXUME pearibHoro BpemMeHn 6e3 HeobXxoanMOoCTH UCMOSb30BaHUS
ocuunnorpadga v npobHuka. ATo ycTpaHsieT HeonpeaenéHHOCTb, Co3AaBaeMyto
paccornacoBaHWeMm umnenaHca.

HecnoxHoe AOpeBo MEHIo obecneunBaeT 6blCprII7I n I'IpOCTOl7I NMOWUCK, YCTaHOBKY U NameHeHune
HaCTpOEK.

BcTpoeHHbin Moaynb ArbBuilder ans cosgaHvs 1 pefakTMpoBaHUSa CUrHaNoB NPOU3BOSbHOWM
dopMbI UCKNOYaeT He0BX0AMMOCTb B NoAKMtoHeHnn K MK unu ncnonb3oBaHnm
USB-HakonuTenst 4ns 3arpy3ky CUrHanoB Npou3BOSIbHON hOpMBbI.

Bbixoa npuGopa 3awuéH OT NpeBbILEeHNs HAaNPSKEHNS 1 TOKa, YTO CYLLECTBEHHO CHUXAaeT
puvcK NnoBpexaeHusi npubopa.

eHepaTop cMrHanoB Npon3BorbHOM opMbl/yHkumnn cepmum AFG31000 PykoBoacTBo no akcnnyataumm XXV



Mpeaucnosue

OCHOBHbIe TeXHU4YeckKue XapaKTepucTtukun

"eHepaTopbl cepnm AFG31000 — 310 NpmbOopLI 4SS reHEPUPOBAHMS UMMNYIIBCHBIX CUrHANO0B 1 OYHKLMIA C
BO3MOXXHOCTSIMM FeHepaLmm CUrHanoB Npon3BornbHON gopmel. [pubop obnagaet cnegyowmmm
TEXHUYECKUMWN XapaKTepUCTUKaMU:

= Mogenu c 0gHUM UK ABYMSA KaHanamm.

= [wnana3oH amnnuTya BbIXOAHbIX CUrHanoB: OoT 1 MBpasvax 80 10 Bpaswax Npu Harpyske 50 Om.

"  BasoBbli pexum npsiMoro umdpoBoro cuHTesa (DDS).

=  CwuHycomaanbHble curHansl ¢ Yactotoun go 25 My, 50 My, 100 Mlru, 150 MMy unu 250 MMy
(B 3aBMcumMocTuM oT mogenu AFG).

" YacToTta anckpeTtmsauum go 250 Mki6/c, 500 MBbIG/C (TONbKO B pacLUMPEHHOM PEXUME),
1 MebIb/c unu 2 ebIG/C.

=  AUM c paspelieHrem no sBeptukanu 14 6ut.

" B 6a3oBoM pexuMe reHepaTopbl AFG noadepkvBatoT crieayowme pexvmbl paboTo:
HenpepbIBHbIN, MOAYNALWA, CBUNMPOBAHNE U NaKeTHbLIN.

=  O6BbEM NnamATh curHanos B 6a30BOM pexume coctaBndaeT 128 TbIC. TOYEK Ha KaHar.

" B pacliMpeHHOM pexunMe NoaaepKMBaloTCs crieaylone pexmumbl paboTbl: HEMPepPbIBHbIN,
nocrnefoBaTenbHOCTb, CO CTPOGUMPOBAHMEM U C 3aMyCKOM.

" B pacwupeHHOM pexume 06bEM NamsATU CUrHarNoB NPom3BosibHON hopMbl cocTaBnseT
16 MMH Touek Ha kaHan (npeanaraeTcs ONuus pacliMpeHns namaTn 4o 128 mnH Tovek,
npuBsa3biBaeMas K nuueH3mmn Ha npubop).

= [lo 256 waroB B pexunme nocneagosatesibHOCTU C UMKITMYECKUM BOCNpon3seaeHnemMm,
nepexogamu no cobbITUIO 3anycka u oXxXngaHua.

®  TakTOBbI/ reHepaTop OUCKPEeTM3aUmMm C NepecTporkon YacToTbl oT 1 MkBbIG/c oo 2 BbIG/C.
®=  MwHuManbHasa gnuHa curHana: 168 Todek co CTeneHblo AeTanv3aunm ogHa Todka.

O6Lwune xapakTepucTukKu moaernen

B aTom pykoBOACTBe cogepxuTcsa MHdopMauusa ob akcnnyataumm criegytowmx npubopos. Ecnm He
yKasaHo uHoe, mogenu npnbopos B criegytollen Tabnuue oTHocATcs kK «cepum AFG31000».

XXVi

Tabnuua 1: Mopgenu AFG31000
Mopenb Onana3oH YacroTta Yucno O6BLEm namaTn | Onuun
yacrtoT AWUCKpeTU3auum |KaHanoB |curHanos

AFG31021 |25 My, 250 MBbIb/c 1 16 MBbIb/kaHan 128 MBbIb/kaHan
AFG31022 |25 My, 250 MBbIb/c 2 16 MBbIG/kaHan 128 MBbIb6/kaHan
AFG31051 |50 MI'y, 1 I'ebIbG/C 1 16 MBbIb/kaHan 128 MBbIb/kaHan
AFG31052 |50 MI'y, 1 I'ebIb/C 2 16 MBbIG/kaHan 128 MBbIb6/kaHan
AFG31101 |100 Ml'y 1 I'ebIbG/C 1 16 MBbIb/kaHan 128 MBbIb6/kaHan
AFG31102 | 100 Ml'y 1 I'ebIbG/C 2 16 MBbIb/kaHan 128 MBbIb/kaHan
AFG31151 | 150 Ml 2 I'eblb/c 1 16 Mebib/kaHan 128 Mebib/kaHan
AFG31152 | 150 Ml 2 'BbIG/C 2 16 MBbIb/kaHan 128 MBbib/kaHan
AFG31251 | 250 MI'y 2 I'eblb/c 1 16 MebiG/kaHan 128 Mebib/kaHan
AFG31252 | 250 MI'y 2 I'eblb/c 2 16 MebiG/kaHan 128 Mebib/kaHan

Kaxabin npmubop cepun AFG31000 MoxeT paboTaTtb B pexvme:

"  reHepaTopa curHanoB yHKUUIN ¢ yacToTon oT 25 My ao 250 MIu;

"  reHepaTopa MMMyrnbCcoB ¢ Yactotoun oT 20 My go 160 MIu,.

Mpunbopbl cepun AFG31000 Takke obecneumnBatoT 14-6MTHOE paspelleHne No BepTuKanu.

eHepaTop curHanoB nponsBonbHoM hopmbl/dyHkLMI cepum AFG31000 PykoBOACTBO MO 3KCnnyaTaumm



NMpuHagnexHocTn

CtaHpapTHble NPUHAANEXHOCTU

Mpeavcnosue

Pacnakyite npubop 1 npoBepbTe €ro KOMMMEKTHOCTb NO CNNCKY CTaHAAPTHBLIX NPUHAANEXHOCTEN.
AKTyanbHy0 MHOPMaLNI0 MOXHO HaMTK Ha Beb-cawTe ru.tek.com (ru.tek.com).

B CJ'IG,EI,yI-OLLI,GV] Tabnuue nepeyuncrieHbl npeanaraemMmbie Onda NoCTaBKU WHYPbl NUTAHUA.

Ta6bnuua 2: [lpeanaraembie WHYPbI NUTaHUA

Onuusa PervoH XapakTepucTukm Homep no
KaTanory
A0 CeBepHasi 120 B, 60 'y, 161-0066-00
Amepuka
Al Espona, 220B,50 Ty 161-0066-09
YHMBEpCarnbHbIN
A2 BenukobputaHus 240 B,50 1y 161-0066-10
A3 AscTtpanus 240B, 50y 161-0066-13
A5 Lsenuapus 220B,50 Ty 161-0154-00
A6 AnoHusa 100 B, 50/60 I'y, 161-0298-00
A10 Kntan 50Ty 161-0304-00
All NHauns 50Ty 161-0400-00
Al2 Bpasunus 60 Ny, 161-0357-00
A99 H/M 6e3 wHypa nutanusa | HIM

JdononHuTtenbHbIe npyHaanexHoCTu

[nsa atoro npm6opa peKoMeHayrTCA cnegyrwme gononHUTelNbHble NPUHaAANEeXHOCTH.

Ta6bnuua 3: [JononHuTenbHble NPUHAANEXHOCTHU

Onucanve

Homep no
KaTtanory

KaGenb BNC ¢ conpoTuBnennem 50 Om, ¢ ABONHbIM
aKpaHoM, aAnuHa 250 cm

012-1256-XX

MHTepdencHbin kabenb GPIB, ¢ ABOVHBIM 3KPaHOM,
anvHa 200 cm

012-0991-XX

NMPUMEYAHUE. CooTteeTcTBME TPeOGOBaHUSAM MO 9NEKTPOMArHMTHOW COBMECTUMOCTU, YKa3aHHbIM B
TEXHUYECKNX XapaKTEPUCTUKAX, rapaHTUPYeTCs TOMNbKO NpY CMOSMb30BaHWUM BbICOKOKAYECTBEHHbIX
3KpaHUpOBaHHbIX kabenen. OnNnétka Taknx kabenen 0ObIYHO COCTOUT U3 POonbrn K nrneTeHusd. Ha obounx
KOHLIax kabens MMeTCs 3alULLEHHbIE pa3bEMbl C HU3KUM UMMNESAHCOM.

eHepaTop cMrHanoB Npon3BorbHOM opMbl/yHkumnn cepmum AFG31000 PykoBoacTBo no akcnnyataumm XXVii
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Mpeaucnosue

KoHTakTHas nHdgopmauuma

Ecnn nocne o3HakomneHnst ¢ HopMaumen B JaHHOM JOKYMEHTE Y Bac BO3HUKHYT BOMPOCHI,
obpaTutecb B MECTHLIN ohpunc KomnaHmm Tektronix, K TOproBomy napTHepy Unm guctpubboTopy
KomnaHun. MoxHO Takke No3BOHUTL B LUTab-kBapTupy Tektronix B CeBepHon AMepuke no TenedoHy
1-800-833-9200. KoHTakTHbIE AaHHble ANs Ballero permoHa cM. Ha Beb-cavte ru.tek.com.

PacwupeHHas rapaHTus

[nga mHormx NnpnbopoB BO3MOXHO NpefocTaBrieHne JONONHUTENbHbIX NET rapaHTUNHOIO
obcnyxumBaHus. Takme KOHTPaKTbl 3aluULLaoT Briagenbla oT HenpeayCMOTPEHHbIX pacxogoB Ha
obcnyxumBaHne npu CTOMMOCTW, PaBHOW NLLb HEBOMbLIOW YacTM CTOMMOCTU PEMOHTA.
PacwmnpeHHas rapaHTus NpeaocTaBnsieTcs Ha HOBble U cyllecTBytowme npnbopsl. 3a
AOMNONHUTENbHOM MHGOopMaLMen obpallanTeck B MECTHbIN oduc komnaHum Tektronix, kK ToproBomy
napTHepy unn anctpmnbbtoTopy kKoMnaHum (cM. KOHTakTHYH MHdopmaLmio [Ha cTp. xxviii]).

XXViii eHepaTop curHanos nponsBonbHou dopmbl/dyHKumi cepum AFG31000 PykoBoacTBO No akcnnyaTaumu
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Ha4yano pa6oTbl

dencTBua nepen yctaHOBKOM npubopa

[MpoBepbTe OTCYTCTBUE BHELLHUX NOBPEXAEHMI YNakoBKku npnbopa. Ecnun kapToHHasa kopobka
noBpexaeHa, n3Bectute o6 3TOM TPaHCMOPTHYIO KOMMAaHUI-NepeBo3ynka. 3enekute npnbop us
ynakoBKu M ybeautech, YTO OH He MOBPEXAEH MpU TpaHCnopTMpoBKe. Ybeantech, 4To B KOpobke
cogepxartcs npnbop u cTaHgapTHbIE NPUHAANEXHoCT npubopa.

TpeboBaHMA K yCNOBUAM 3KcnyaTtaumm

Mpu ycTaHoBKe Npubopa Ha Tenexke UK B cTolike cobnofainTe TpeGoBaHNa Kk 3a3opam:

= C 6okoB: 50 Mm
= Csagu: 50 mm

Mepen Hayanom paboTbl ¢ Npubopom ybeanTecs, 4TO TemnepaTypa OKpyKatLen cpeabl HaxoanTes
B npepenax ot 0 go 50 °C.

PucyHok 1: nepegHsAsa naHenb AByXKaHanbHOro reHepartopa cepun AFG31000

OCTOPOXHO! YTtobbl 06ecneunTs Hagnexaiee oxnaxaeHve, He 3aropaxmvarite obe 60koBble NaHeNm
z : 5 npubopa.

eHepaTop cMrHanoB Npon3BorbHOM opMbl/pyHkumnn cepmum AFG31000 PykoBoacTBo no aKkcnfyataumm



Havano pa6oTbl

A

MpoBepka u 3awmTa pas3bLEMOB

VCTOYHUK NUTaHNA AOMKEH NMETb CreayoLne XxapakTepucTumku: HanpsbkeHne ot 100 go 240 B u
YyactoTa ot 47 go 63 .

Kpome Toro, npubop MoxeT ObITb 3anutaH ot cetn 115 B ¢ yactotoni 360—440 L.

BHUMAHME! 15 cHuxxeHuUs pucka eocriiaMeHeHUs Ul nopaxeHusi moKoM, 4mo MoxXem rpusecmu K
mpasme usu cmepmesibHoMy ucxody, ybedumeck, 4mo KonebaHusi HarnpsKeHUs NumaHusi 8 cemu
nepemMeHHo20 moka He rpesbiwarom 10 % om npedenbHbix 3Ha4YeHuUl duana3oHa paboyeao HarnpsKeHUsl.

Anst npoeepku 8x00HbLIX U 8bIXOOHbIX pa3bEMOE:
1. HangwuTte BbixogHble pasbEéMbl Ha NepeaHen naHesnu.
2. Hangute BxoaHble pa3bEMbl HA NepegHen naHenu.

NMPUMEYAHMUE. YTo6bl HE JOMYCTUTBL OLUMOKK, MPU NOAKIIOYEHNN Kabensi He NyTanTe BXOAHOW pa3bém C
BbIXOOHbLIMW.
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PucyHok 2: Bxog v BbixoAbl Ha nepegHen naHenu reHeparopa cepuu AFG31000

BxogHoM 1 BbIXOAHbIE pa3bEMbl ABNATCA MaBaoLLMMN BXOAOM U Bbixogamu (6onee nogpobHO cMm.
B n. [naBarulee 3a3emnenue [Ha cTp. 3]).

BHUMAHMWE! Bo usbexaHue nopaxeHusi 371IeKmpu4yeckuM moKOM, 4Imo MoXxem rpusecmu K mpasme unu

cmepmeribHoMy ucxody, He npukiadbigalime HanpskeHue, rpesbiwarouee 42 Brukosoe K 3a3€MIIEHUIO 11106020
pa3béma BNC unu k 3a3emnéHHomy waccu.

OCTOPOXHO! He 3akopaumBaiTe KOHTaKTbl BEIBOAOB U HE NOAABANTE BHELLHEE HAMNPSKEHME Ha BbIXOOHbIE
pasbEMbI, TaK Kak 3TO MOXET MPUBECTY K NoBpexaeHuto npubopa. He nogasaiite HanpsxeHve 6onblue +5 B
Ha BXO[ CurHarmna 3anycka — 370 TOXe MOXET NPUBECTU K NOBpexXaeHUo npubopa.

[eHepaTop curHanoB nponsBonbHOM hopmbl/dyHkLMI cepum AFG31000 PykoBOACTBO MO 3KCnyaTaumm
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NMnaBarowee 3azemneHne

Mockonbky Mexay obLimm 3azemneHnem (0bLwmmM aAng BXOAHOIO M BbIXOAHbLIX KaHANoB) reHepaTopa
cepum AFG31000 n 3a3emneHneM Lwaccu (waccu npubopa 1 NnpoBoAOM 3a3eMIieHUs pasbéma
NUTaHUsi OT CETM NEPEMEHHOIO TOKa) NPeAYyCMOTPEHA ranbBaHU4Yeckasi pasBsidka, MOXXHO BbINOSHUTL
nnasatLlee coeguHeHne npubopa c gpyrum obopyaoBaHUeEM.

Bce paS'béMbl BbIXOOHbIX CUrHaNoB NoACOeANHAKOTCA K o6Lu,emy 3a3eMJieHnto, a pa3'béM
MHTGDQDEVICG ONCTaHUMOHHOIO ynpaBJieHUA — K 3a3eMJ1IEHUIO LLacCu.

npubopa cymma rnnagarou,e2o U 8bIX00HO20 HanpsikeHul rnpubopa He rpesbiana 42 Bhukosoe. KpoOMe moeo, ripu

c BHUMAHMUE! Ymobeki usbexxams nopaxeHusi 3r1eKmpuyeckuM moKom, Heobxodumo, Ymobhbl rpu sKcrmyamayuu
pabome ¢ obopydosaHuemM u npubopom He Kacalimech UeHmparbHoU Yacmu pa3béma BNC.

OCTOPOXHO! MakcmmansHoe HOMUHaNbHOE HanpsXXeHne Mexay LWMHOW 06LLero 3asemMneHms n

A 3a3emrieHvem Laccu coctaBnsieT 42 Bpasvax (HanpsKeHne NoCTOAHHOIO TOKa + NUKOBOE HanpshkeHve
nepemMeHHoro Toka). Ecnu pasHocTb noTeHunanoB Mexay LWMHON obLLero 3aseMneHnst U 3a3eMreHmem Lwaccu
npesbiwaeT 42 Bpaswax, BKIIOYAETCA BHYTPEHHAS Cxema 3amTbl, obecnedmBatoian sawuty uenen. OgHako,
€CInn HanpskeHne AnnTenbHO npesbiwaeT 42 Bpasvax, OHO MOXET NPUBECTUN K NMOBPEXOEHNIO BHYTPEHHNX
uenen npnbopa.
[Mpy HanUuMM pasHOCTN NOTEHUMANoB MexXay 3a3eMMeHneM LWaccu 1 o6LWMM 3a3eMIIeHNEM, TOK KOPOTKOrO
3aMblKaHUS, NPOTEKAOLWUIA OT BbIXOAa A0 LUMHbI 3a3eMI1IEHNS], BbI3bIBAET Pa3MblkaHNE BHYTPEHHErO NaBKoro
npenoxpaHnTens u paboTta Lenu BbIXOQHOTO cUrHana npekpaitaetcs. B cnyyae cpabaTbiBaHus
npenoxpaHnTens Heobxoaumo obpaTUTLCS B CEPBUCHYIO Cryx0y komnaHum Tektronix. MNpu Hanuuum pasHocTn
noTeHLManoB Mexay obLmum 3a3eMneHnemM 1 3a3eMneHneM LIACCK, TOK KOPOTKOrO 3aMblKaHWs, MPOTEKaoLWUiA
MeXay HUMU, MOXET LOCTUrHYTb 3HAYMTENBHOW BEMWUYMHBI, YTO NPUBEAET K NOBPEXOAEHUIO BHYTPEHHUX UMK
BHELLHUX Lenemn.

OGuEee

3a3emnexue

3asemneHue Laccu

PucyHok 3: lNnaBatoLee 3a3emneHue reHepatopa cepun AFG31000

eHepaTop cMrHanoB Npon3BorbHOM opMbl/pyHkumnn cepmum AFG31000 PykoBoacTBo no aKkcnfyataumm 3



Havano pa6oTbl

3awuTta Tectu pyemMoro YCTpOVICTBa

Cobntogante oCTOPOXHOCTb NPU NOACOEAUHEHMN BbIXOA4A KaHana npmbopa K Tectupyemomy
ycTponcTBy. UTo6bl HE NOBpPEeaUTb TECTUPYEMOE YCTPOMCTBO, Nepea HaCTPOMKON BEPXHETO U
HWXXHEro npeaenbHOro 3Ha4YeHust HanpPsKeHUs BbINONHUTE CreayoLme waru.

Ansa sawjumsbl mecmupyemoe2o ycmpolicmea:

1. TMpocmoTpuTe 3HaYEeHUS BEPXHETO U HDKHEro YpoBHeW Hanpsxkernns ans K1 un K2.

2. CmaxHuTe HWXHIOK naHenb BBepx 1 Bblbepute kaHan K1 unu K2.

3. TlpoBepbTe NpaBUNBLHOCTbL HACTPOWKK NpeferibHbIX 3HaYeHN Ang TeCTUPYEMOro yCTponcTea.

=  BepxHui npegen no ymondanuto: 500 mB
®  HwkHui npegen no ymonyanuo: —500 mB

2018/08/31

Sine v Continuous v

1.000 000 000 00 MHz
0.00°
500 mVv

-500 mV

Vpp

PucyHok 4: BepxHUin 1 HUXKHUI Npeaen HanpsXXeHUs
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SKBUBANEHTHbIe BbIXOAHLIE Lenu

Ha cnepytowem pucyHke nsobpaxeHbl 3KBUBaNeHTHbIE BbIXOAHbLIE LeNn reHepaTopoB CUrHarnoB
npon3sBornbHon opmbl/yHKUMIA cepum AFG31000.

0N
AN ()
50 Om N
~O)
CMI’HEI‘I/ N
CmelLenne
v 777

PucyHok 5: BeixogHble uenu reHepaTtopoB AFG

Hwxe B Tabnuue nokasaH grManasoH 3Ha4yeHuin (MakcuMarbHbIA U MUHUMAnbHbIN YPOBHW)
CYHyCcOMOanbHOro curHana npu pasHom nmnegaHce Harpysku (L). Paamax 3HavyeHwuid 3aBUCUT OT
umnegaHca Harpysku.

Ta6nuua 4: Onana3oH 3Ha4YeHUn BbIXOQHOIo CMHycouganbHOro curHana

Mpu6opsbi MuHumanbHas amnnutypa MakcumanbHaa amnnuTtyaa
31021 oT -5 0o +5 B (10 Bpaswax) oT —10 po +10 B (20 Bpasmax)
31022 oT -5 o +5 B (10 Bpasmax) oT —10 go +10 B (20 Bpaswax)
31051 oT -5 [0 +5 B (10 Bpasuax) 0T =10 go +10 B (20 Bpaswax)
31052 oT -5 [0 +5 B (10 Bpasuax) o1 —10 go +10 B (20 Bpaswax)
31101 oT =5 o +5 B (10 Bpaswax) oT —10 go +10 B (20 Bpasmax)
31102 0T -5 A0 +5 B (10 Bpasuax) oT —10 Ao +10 B (20 Bpaswax)
31151 o1 -2,5 o +2,5 B (5 Bpasmax) oT =5 Ao +5 B (10 Bpaswax)
31152 o1 -2,5 o +2,5 B (5 Bpasmax) oT =5 Ao +5 B (10 Bpaswax)
31251 oT —2,5 o +2,5 B (5 Bpasmax) oT -5 go +5 B (10 Bpasmax)
31252 o1 -2,5 o +2,5 B (5 Bpasmax) oT =5 Ao +5 B (10 Bpaswax)

3awuTa oT neperpesBa

B npubope cepun AFG31000 npegyCMOTPEH KOHTPOIb BHYTPEHHEN TemnepaTypbl. Ecnv BHYTpeHHsS
TemnepaTypa npubnuxaeTcs K NOPOroBOMy YPOBHIO, NOSABNSAETCS NpeaynpeanTenbsHoe coobLieHme,
a BbIX0[ cMrHana aBToMaTUyeckn OTKIYaeTCs.

Mpu nosiBneHun nNpeaynpeauTensHOro CooGLLEHUSA NPOBEPLTE CreayoLlee:

"  BbInonHAeTcsa nu TpeboBaHne Kk TemnepaTtype OKpyxatoLlen cpeabl.
"  BbInonHAeTca nu TpeboBaHue K 3a3opam AN OXNaKAEHUS.
® HopmarnbHo nu paboTaeT BeHTUNSATOP npubopa.

eHepaTop cuMrHanoB Npon3BoribHOM hopMbl/yHkumnn cepmum AFG31000 PykoBoacTBo no akcnnyataumm 5
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Yucrtka npubopa

lMepuogmyHOCTb NpoBepKU Npubopa onpenenseTca ycnoBmMsaMm ero akcnnyartaumu. ns ouncTkm
Hapy>XHbIX NOBEPXHOCTEN Npubopa BbINONHUTE creayoLlme waru:
1. Tepen 4ncTKOM OTCOEANHUTE LLHYP NUTaHWA OT 3adHen naHenu npubopa.

2. YpanuTe Nbifb C HAPYXHbIX NOBEPXHOCTEN Npmbopa npu nomoLum candetkn 6e3 Bopca. byabTte
OCTOPOXHbI, YTOOLI HE NouapanaTtb AUCMNEN.

3. [nsa ouncTkm npmbopa nonb3yntechb MSArkon candeTkon, CMOYEHHON N30MPONUIOBLIM CIIMPTOM.

NMPUMEYAHME. [Insa 6onee adeKTMBHOM OYNCTKM BOCMNONb3yNTECH 70-NPOLEHTHLIM PAaCcTBOPOM
M30NponuIIoBoro cnupTa. Ytobbl n3bexaTtb NoBpexaeHns npubopa, He crnegyeT Ucnonb3oBaTth AN
04YMCTKM abpasnBHbIE UNN XMMUYECKME BellecTBa. He gonyckanTe nonagaHus Brarv BHyTpb Npubopa.
He ncnonb3ynte cnupTta 6onblue, Yem 3TO HEOHXOAUMO ANS YBMaXXHEHUS TKaHW.

MHTepcenc npubopa

B cnepnytowiem pasgene npuBoguTcs Kpatkuin 063op nHtepdernica reHepatopa cepumn AFG31000.

Bua nepeaHen naHenu

Hwxe Ha PUCYHKE NoKa3aHa nepeaHAda naHesnb ﬂByXKaHaﬂbHOVI moaenu.

Tektronix

o

PucyHok 6: Bug nepegHen naHenu reHepartopa cepum AFG31000

1. BebiknoyaTenb NMTaHus
2. CeHCOpHbIN 3KpaH

3. KHonku 6eicTporo goctyna: Yacrota/llepuog, Amnnutyaa/Beicok., a3a/3agepx.,
CwmelueH./Husk.

4. KHonku dopmbl curHana: Cunyc, MNuna, MponssonbH., MNpsamoyronsH., UMnynscH. 1 [JononH.
5. KHonku 6a3oBoro pexuma pabotbl: HenpepbisH., Ceunup., Mogynaumsa v MNadka
6. KHonku pacwmpeHHoro pexuma pabdoTbl: YacT.guckpeT. n 3anyck

6 [eHepaTop curHanoB nponsBonbHOM hopmbl/dyHkLMI cepum AFG31000 PykoBOACTBO MO 3KCnyaTaumm
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Hauano pa6oTbl

KHonku HacTpowku: o ymony., Coxp./BoccT., Beikn.ceHcop., Cepsuc n Cnpaska
KHonka InstaView (n3mepeHust curHana B pexmnme peanbHoro BpeMeHN)

MaHenb HaBUraumn: NOBOPOTHAs pyyka (Npu e€ BpalLeHN U3MEHsIeTCst 3Ha4YeHne BbIGpaHHOro
napameTpa); kHornka Havano (ans Bo3spara k Ha4danbHOMY HaMnpshKEHWUIO Ha 3KpaHe); KHOMKa
Hasag (ons nepekntoyeHnst mexay pexumamm AFG, paclumpeHHbIM, a Takke k ArbBuilder,
CnpaBka 1 CepBucC); KHOMKN CO CTPENKOW BMEBO U BNpaBo (AN NepeMeLLeHMs1 Kypcopa BreBo U
BMNpaBo Npu pefaKTUPOBaHNM HACTPOEK)

KHonku OTmeHa, BosspaT, YaanuTe u Beog (ncnonbsyemblie ¢ LndpoBon knasnaTypomn)

KHonku pegaktupoBaHusa HacTpoek: G/n (rura/HaHo), M/y, (mera/mukpo), k/m (kuno/munnu) n x1
(ncnonb3yemble Npu peaakTMpoBaHUM HaCcTPOEK)

LUndposasg knasnatypa

KHonka Tpurrep, ceetoanoabl U pasbembl
KHomMku kaHanoB 1 pa3bémbl

Bxog USB (pa3bém Tuna A)

NMPUMEYAHME. KHonku GbICTpOro AocTtyna npeaHasHadeHbl st 6onee onbITHLIX Nonb3oBaTenen.
KHonku GbICTpOro AocTyna no3BosisitoT BbibOpaTb HACTPOMKY M BBECTU LMGPOBOE 3HAYEHME, UCMONb3YS
aNeMeHTbl YNpaBeHus nepegHen naHenn Unm CEHCOPHOro aKpaHa.

KHonku 6bicTporo gocrtyna (nepeaHsa naHenb)

KHonku GbICTpOro gocTyna no3BosnisioT BbibpaTe NnapameTp HAaCTPOVKM U BBECTU LIMGPOBOE
3Ha4yeHue, UCMOoMb3ys ANEMEHTbI yNpaBrneHusa nepegHen naHenu. MNpu nomMoLLm KHOMoK GbICTPOro
[OCTyMna MOXHO NnepeMellaTbCcs Mexay OyHKUUSIMU 1 BbIbpaTb HACTPOMKM CUrHANOB, HE NMONb3YsACh
MEHI0 CEHCOPHOIO 3KpaHa.

KHonku BbICTporo foctyna pacrnonoxeHbl Ha NepeaHen naHeny npubopa nod kHornkamu 6asoBoro
pexumMa paboThbl:

= YacrtoTtal/llepuog

= Amnnutyga/BbiCOK.
= dasa/3agepx.

= CwmelleH./Husk.

B cnegyrwwemM npumepe NCnosib3yeTcd CMHyCOMﬂaﬂbeIVI curHarn.

Ymob6b1 eocnosib3o8ambcsi KHONMkol AMmnnumyodalBbicok.:

1.
2.

eHepaTop cMrHanoB Npon3BorbHOM opMbl/pyHkumnn cepmum AFG31000 PykoBoacTBo no aKkcnfyataumm

LLIénkHNTe Ha 3Ha4yok Ba3oBbIN Ha CEHCOPHOM 3KpaHe.

HaxmuTe kHomnky 6bicTporo goctyna AMmnnutyaa/Bbicok., 4ToObl akTMBM3MpoBaTh NapaMeTp
Amnnutyga.

HaxmuTe kHomKy BbicTporo goctyna AMnnuTyAa/BbiCOK. NOBTOPHO, NMpU 3TOM akTUBU3UPYETCS
napameTp Bbicok.
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2018/08/31

Ch1 Sine v Continuous v Ch2 Sine v

Freq 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 0mVv Offset 0mV

Vpp Units Vpp

PucyHok 7: AKTMBM3npoBaH napameTp AMnnutyaa

2018/08/31
Ch1 Sine ¥ Continuous v Ch2 Sine v
Freq 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 -500 mV Offset 0mV

Units Vpp Units Vpp

PucyHok 8: AkTuBuM3upoBaH napametp Bbicok. (npeaen)
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HacTtpoliku no ymonuaHuio

[na BoccTaHOBNEHUSA B HAacTpomnkax npnubopa 3HadyeHu No yMOMYaHuio ncnonb3ymnte kHonky Mo
YMOIY., pacnonoXeHHyo Ha nepeaHen naHenu.

NMPUMEYAHME. MNpu HaxaTum kHonku o ymony. Ha nepeaHer naHenu He BOCCTaHaBMNMBaKOTCA
cnefyroLime HacTPOWKK: BbIOOP A3blKa; HACTPONKM NMUTAHNS; CUCTEMHbIE HACTPOMKN (KOHTPACT 3KpaHa,
9KpaHHas 3acTaBKa, LWENKarLWm 3ByK 1 Gunep); CoXpaHEHHbIE HACTPONKM 1 AaHHbIE CUrHanoB
NpOn3BONbHON POPMbI; AaHHbIE KannbpoBku; HacTponkn GPIB n NHTepHeT, a Takke 3awmTta gocTyna.

,qﬂﬂ 80CCMmaHOo8JIeHUs1 HACMPOEK 10 YMOJT4aHUHIO:

1. Haxmwute kHonky Mo ymony. Ha skpaHe nosiBUTCA BCnbiBaloLLEe NOATBEPKAAOLEE
coobLeHue.

2. Haxmute OK, 4T0o6bl BOCCTAHOBUTL HACTPOWMKM MO yMONyaHuo, unn OTmeHa, 4Tobbl 0TKasaTbCs.

) |

ArbBuilder DoublePulse

+

Add Apps

PucyHok 9: Coo6LeHne npu HaxaTum KHonku Mo ymonu.

eHepaTop cuMrHanoB Npou3BorbHOM opMbl/dyHkLMI cepum AFG31000 PykoBoacTBo no akcnnyataumm
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10

U3meHeHMne HaCTpoOeK CUrHana

Mpwy BKNHOYEHMUN KHOMKM NUTaHUS NpMbopa Ha BbIXOAE MNOSIBMSETCA CUrHamM no yMONYaHWIo — CUrHarn
cvHycomgansHon opmbl Yactoton 1 MMy ¢ amnnmutyaon 1 Bpaswax. Hke nokasaHo, kak MOXHO
W3MEHWTb YacToTy M aMNnUTYay HayarbHOro BbIXOQHOrO curHana.

Umo6bI usamMeHUMb HaCMPOUKU cu2Hana:

1.

HaxmuTe Ha nepe/J,HeVl NnaHesnn KHOoMKy Mo yMO-nu,, 4YTOObI BLIBECTM HA 9KpaH BbIXO4HOW CUrHan
no ymosn4yaHuio.

Mocne nosiBneHnst COOBLWEHNS 3arpy3uThs HACTPOMKY MO yMojdaHmo?, Bbloepute OK unum
OTmeHa.

MpoBepbTe, BoIOpaH N napameTp Yacrtorta. Ecnu HeT, BbiGepute onuuto Mepunop Ha akpaHe K1
1 3aMeHUTe napaMeTp Ha YacToTa unu HaxmuTe KHomky 6eicTporo goctyna YacTtoTta/llepuop Ha
nepegHen naHenu. Tenepb NapameTp YactoTa akTMBU3MPOBaH. 3HAYeHNE MOXHO U3MEHUTb MpK
nomoLy UndpoBON KnaBmnaTypbl UM MOBOPOTHOW PYUKN.

HaxxmuTe kHonky 6eicTporo goctyna Yacrtora/llepnog NnoBTOPHO, YTOObLI NEPEKMNoYNTLCSA Ha
napameTp Mepuogp.

3atem usmeHnTe amnnuTyay. Haxmurte kHonky 6eicTporo goctyna Amnnutyaa/Beicok. Tenepb
aKTMBHbIM ABRsieTCs napaMmeTp AMnnuTyaa. 3HavyeHne MOXHO M3MEHUTb NPY NOMOLLM LMpPOBON
KnaBnaTypbl U NOBOPOTHOMN PYUKW.

MoBTOPHO HaXXmMuTe KHOMKY BbicTporo Aoctyna AMnnuTyaa/Bbicok., 4TOObI NEPEKIoYNTLCA Ha
napameTp BepxHun ypoBeHb. 3HayeHne MOXHO U3MEHNTb NPY NMOMOLLM LMGPOBON KraBmaTypbl
Wy NOBOPOTHOW PYYKW.

YT106bI M3MEHUTb €ANHWLbI M3MEPEHNSA aMNAUTYObl, HAXXMUTE CTPESKY BHW3, PacrofoXeHHY0
psiaom ¢ onuven EanHnubl nsmepexHus.

MPUMEYAHME. Mo ymonyaHuio BbibnpaeTcs egmHuua namepeHnst Bpasuwax.

B cnepytolei Tabnuue NpuBoaUTCA COOTHOLLIEHME MeXay eanHULaMN N3MepPeHUs Bpaavax, Bep. ke. U
ABM npu cvHycomaanbHoM curHane u Harpyske 50 Om.

Tabnuua 5: CooTHoWweHue Mexay eAMHULaMu namepeHust Bpasmax, Bep. ks. U ABM Npun
Harpy3ke 50 Om

Bpaamax Bep. ke. ABm

20,00 Bpasmax 7,07 Bep. ke. +30,00 obm
10,00 Bpasmax 3,54 Bep. ke. +23,98 nbm
2,828 Bpaamax 1,00 Bcp. . +13,01 obm
2,000 Bpasmax 707 Bep. e. +10,00 obm
1,414 Bpasmax 500 Becp. ke. +6,99 obm
632 MBpasmax 224 MBcp. e. +0,00 Abm
283 MBpasmax 100 MBcp. ke. —6,99 nbm
200 MBpasmax 70,7 MBcp. ka. -10,00 obm
10,0 MBpaamax 3,54 MBcp. ka. —36,02 pbm

[eHepaTop curHanoB nponsBonbHOM hopmbl/dyHkLMI cepum AFG31000 PykoBOACTBO MO 3KCnyaTaumm
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Bbi6op chopmMbl curHana

Mpnbop MOXeT reHepnpoBaTb 12 cTaHAaPTHbIX CUrHANOB: CUHYCOMAAMNbHbLIA, NPAMOYTONbHbIN,
nNMNoobpasHbIv, MMNYNbCHBIN, Sin(X)/X, wym, DC (HanpshkeHne NOCTOSHHOro Toka), yHKLmMA [aycca,
dyHKUMA JTopeHua, HapacTaroLLas 3KCNOoHeHTa, yobiBaloLLas 3KCNOHeHTa u raBepcuHyc. Kpome Toro,
npv NoMoLLy NpMbopa MOXHO COXPaHATb U BOCNPOM3BOANTb 3a[aHHbIE MONb30BaTENeM CUrHarbI
Npoun3BonbHON opMbl. [onb3oBaTenun MoOryT co3gaBaTh, Pe4akTUpOBaTh U COXPaHATbL CBOM CUrHarnbl
(nogpobHee cm. B n. Hactporiku ArbBuilder [Ha cTp. 22]).

Kpome TOro, MOXHO co3gaBaTb MOAYJIMPOBAHHbIE CUTHAlbl, NUCMNOJ1b3YyA MEHIO MOﬂ,yJ'IFlLI,VIﬂ B rpynne
Pexum pa60TbI. Hwxe B Tabnuue npuBeaeHbl codeTaHnd TMNoB MmoaynAaunm n CbOpM BbIXOO4HOIO
curHana.

Ta6bnuua 6: Twunbl MogynsaUMM U ¢(popMbl BbIXOQHOTO CUrHana.

Pexum CuHycouaanbHbIf, NPSIMOYrONbHbIN, UmnynbcHbin | Lym,

pa6oTbl nMnoobpasHbIi, NPOU3BONbLHLIN, Sin(x)/X, HanpshkeHue
¢dyHkuma Maycca, pyHkuus JlopeHua, MOCTOSIHHOrO
HapacTaloLas IKCNOHeHTa, yobiBatoLasn ToKa
3KCMNOHEHTA, raBepCcUHyc

HenpepbIBH. . . .

Moaynsauusa

AM .

4Mm .

oM .

UMH .

M .

Ceunup. .

Mauka . .

NMPUMEYAHMUE. Korga npubop paboTaeT B pexxnme reHepauum curHana nponssorisHon hopMbl, HAaCTporika
pa3mMaxa HanpskeHus (Bpaswax) Ha NpMbOpe NokasbiBaeT pa3max HanpskeHNst (Bpasvax) HOPManNM3oBaHHOTO
curHana. Korga npnbop paboTtaeT B pexvme reHepaumm curHanos Sin (xX)/x, pyHkuus Maycca, dyHkums
JlopeHua, HapacTatoLLas 3KCNOHeHTa, yObIBaoLLasi 3KCMIOHEHTA UMW raBEPCUHYC, pa3Max HaMpspKeEHUsT
(Bpaswax) OMpeaensieTcs kak yaBoeHHOe pacCTOsiHUE OT HyNs 4O MUKOBOMO 3HaYEHUs.
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Ans ebibopa ¢hopMbI 6bIXOOHO20 cU2Hana:

1. BblbepuTe Ha akpaHe 3Ha4yok Ba3oBbIA. 3aTem Ha CEHCOPHOM 3KpaHe NGO NPU NOMOLLM KHOMOK
nepeaHen NaHenm MoOXHO BbiOpaTb OAMH U3 YETbIPEX CTaHAAPTHLIX CUrHAmoB.

Advanced

ArbBuilder

+ ® @

Add Apps Utility Help

PucyHok 10: CeHCOpHbIN 3KpaH

2. Ha ceHcopHOM akpaHe NGO Npy NOMOLLM KHOMOK NepeaHelt naHenu BolbepmTe KHOMKY pexxumMa
paboTbl HenpepbIBH.

2018/08/31

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

Offset 0mV

Units Vpp

PucyHok 11: Bbl6op HenpepbIBHOro pexumMa paboTbl
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Hauano pa6oTbl

3. Bocnonk3oBaBLINCH BbiNagatoLLMM MEHI0 Ha CEHCOPHOM 3KpaHe nNnbo KHoMkamu nepegHen
naHenwu, Boibepute opmy curHana Cunyc.

v| Continuous v v Continuous ¥

2]
(|

0 00 MHz 1.000 000 000 00 MHz

0.00°

n
(7]

1.000 Vpp

= =

0mV

vpp

D B
1

PucyHok 12: Bbi6op cMHycoupanbHOro curHana

4. YT106bl U3MEHNTb POPMY CUrHana, nepenante B MEHIO CUrHarnoB 1 BblbepuTe KHOMKY
MpounsBonbH. NMBO BOCNONb3YNTECH KHOMKaMW NepeaHen naHenu.

YTto6bl BbIGpaTh Apyryto 4OCTYMNHY popMy curHana, Takyto kak Sin(x)/x, wym, DC unu dyHKumus
laycca, neperiamTe Ha Bbinagaroliee MeH0 hopmbl CUrHaNoOB 1 BIbepUTE curHar.

Continuous v ChZ‘ Sine v Continuous ¥

A
. 0 00 MHz Freq 1.000 000 000 00 MHz

2]
(|

Phase 0.00°

|
7 |

Ampl 1.000 Vpp

i
|

Offset 0mVv

Units Vpp

B 3
|

PucyHok 13: BbiGop curHana npousBonbHOM (popmMbl

eHepaTOp cuMrHanoB Npou3BoribHOM hopMmbl/dyHkumnn cepum AFG31000 PykoBoacTBo no akcnnyataumm 13



Havano pa6oTbl

Sin(x)/x v| Continuous v v Continuous v

2]
(|

0 00 MHz 1.000 000 000 00 MHz

0.00°

]
7|
=

1.000 Vpp

L~

0mV

vpp

B 0
N
"

PucyHok 14: Bbi6op curHana Sin(x)/x

®dyHKUMKN Ga30BOro pexmma
B rpynne BasoBoro pexunma pa60TbI Ha nepep,Heﬁ NnaHesnn HaxoaAaTcAa crneayrLlimne KHOMKU:

=  HenpepbIBH.
= Mogagynaums
= Ceunup.
= [lauka
Mpn NoOMOLLM 3TUX KHOMOK MOXHO BblbpaTb MeTo reHepauum curHana npnbopom. JJononHutensHas

nHopmaums pasmelleHa B n. Boibop dhopmbl curHana (Ha ctp. 11) n Bug nepeaHer naHenu (Ha
CTp. 6).
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Hauano pa6oTbl

Bwua 3apgHen naHenu

Huxe npmeoanTca |/|306pa>|<eH|/1e pa3'béMOB naHesnn n onncaHne pa3'béMOB cornacHo no3numnam.

PucyHok 15: Pa3b€émbl 3aaHen naHenu reHeparopa cepuu AFG31000

1.

6.

[on.Bx.: BxogHow pa3bémM BNC, nossonsiowmii 4o6aBNsTe BHELIHWUIA CUTHaM K BbIXOOHOMY
curHany kaHana K1i.

BHew.Bx.mM0p4.: ABa pa3béma BNC onsa BHELHUX BXOAHbIX CUrHana mMoaynsauum (anga kaHana 1 u
KaHana 2). YpoBeHb BXOAHOIO cuMrHarna, nocTynatLLero Ha 3TM pa3bEmebl, ynpaBnseT
HacTpowkamyn moaynsiumMm. Bxogbl kaHanos 1 1 2 He3aBUCUMBI.

BHew.onop.BX.: BXogHon pazbéM BNC gnsi BHELLHEro ONOpHOro curHana. BxogHon pasbém ans
BHELLHMX OMOPHbIX CUTHANOB UCMOb3YEeTCA NPU CUHXPOHU3ALMN HECKOSBKUX FEHEepaTopoB
CUrHanoB NPou3BOIbHON GopMbl/PyHKLMI nnn reHepaTopa cepun AFG31000 ¢ apyrm npubopom.

BHeww.onop.BbIX.: BbIXOAHOW pa3béM BNC anga BHeELHEro onopHoro curHana. BeixogHom
pas3bEém AN BHELUHMX OMOPHbLIX CUrHANOB UCMONb3YEeTCsA NPU CUHXPOHMU3ALNN HECKOSBbKMX
reHepaTopoB CUrHanNoB NPou3BONbHON PopMbl/dyHKUUI unu reHepaTtopa cepun AFG31000 ¢
apyrvm npubopom.

LAN: npegHasHayeH Ans noacoeauHeHus npubopa k cetn. CoeguHeHMe BbINOMNHAETCA kKabenem
10 BASE-T vnn 100 BASE-T.

USB (Tun B): anga coeguHeHns ¢ USB-KOHTpONnepomM.

NMPUMEYAHUE. USB-pa3bém Ha nepegHen naHenu saensetca USB-pasbémom Tuna A.

10.

GPIB: ucnonb3yeTtcs ans ynpasneHuns npubopom npu nomowm komaHg GPIB.

BuHT 3a3emneHus waccu: ncnonb3yeTcs Ansa 3asemneHuns npubopa (Ne pesbbbl 6-32, onuHa
6,35 MM UIN MeHbLLE).

Pa3bém gnsa WHypa nuTaHua: and nogcoeanHeHuna WwHypa nnTtaHu4, KOTOprVI NOoAKI4YaeTCAd K
NUCTOYHUKY NUTAHNA NepeMeHHOro Toka.

Cnot 6e3onacHOCTU: NO3BONSAET MCMOMb30BaTb CTaHA4apTHLIN (Kensington) NpUCTSKHOM TPOC C
3aMKOM 5151 NOPTaTUBHOIO KOMMbIOTEPa ANnga obecneyeHns 6e3onacHoro xpaHeHusi npubopa.
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Havano pa6oTbl

16

MUHTepdhenc USB

Mpnbop moxHOo nogkniounTb K MK npu nomowum USB-kabens. [Anga nogkntodeHus npubopa k MK
HyXeH pa3bém USB Tvna A cO CTOPOHbI KOMMbOTEPa M pa3beém Tuna B co cTopoHbl npubopa.
WHTepdenc obecneunBaeT cBsA3b C Npnbopom.

NMPUMEYAHUE. Pazbém USB Tvna A Ha nepegHen naHenu npegHasHadeH ansi NoaKno4eHns
3anomMuHaoLLero yCTponcTea; pasbeém USB Tvna B HaxoauTcs Ha 3agHen naHenu.

A B

PucyHok 16: pa3bémbl USB Tuna A n B

Bbi6op kaHana

YnpaBneHue akpaHOM OCYLLECTBNSIeTCA KHoMkow Bblbopa kaHana K1/K2, koTopasi HaxoamTcs Ha
nepegHei naHenu. C eé NOMOLLBHO BbINOSHAETCS NepekrtoyeHne Mexay AByMsl KaHanamm.

BknroyeHue n BbIKINOYEHNE BbIXOA0B

B ABYXKaHalbHbIX MOAENAX MOXHO BKI1lo4aTb UK OTKIMKOYaTb BbiXO4 CUrHala He3aBUucumMo ansa
kaHana 1 v kaHana 2. B nio6oe BpeMA MOXHO BKITHOYUTb OAMH N3 ABYX KaHal10B nnbo BkNOUNTL 0ba
KaHana.

Ymob6bI eknroYUMb 68bIX00 CU2HaNa:

1. Haxmwute Ha nepegHen naHenu kHonky Bbixopa K1. Ecnv BknoyYeHa NoacBeTka KHOMKKM, BbIXO4,
BKITIOYEH.

2. Ecrm NCNoJb3yeTCd ABYyXKaHallbHad MoAeslb, HAXMUTE KHOMKY Bbixop K2 Ha rlepe/J,He|7| naHenu.
Ecnu BkntoveHa noaceeTka KHOMKK, BbIXO4, BKIHOYEH.

NMPUMEYAHUE. CrrHan MOXHO HaCTpOUTb NPU OTKMOYEHHbBIX BbIXO4ax. OTO NO3BONSAET CBECTU K
MWHUMYMY BEPOSITHOCTb NOAayn HeNpaBuIlbHOro CUrHana Ha TecTupyemMoe YCTPOWUCTBO.

UHTepdencbl ana ynanéHHon cBsA3un

[nsi conpspkeHnst npubopa ¢ ceTsiMu CBSA3M Ucnonb3ytoTcs pazbémbl USB, GPIB 1 LAN, koTopbie
HaxoasTcsa Ha 3agHen naHenun. CeA3b ¢ Nnpubopom obecneunBaeTcsa nporpaMMHbIM obecneveHnem
MO TekVISA, koTOpoe MOXHO 3arpy3nTb ¢ Beb-canTa ru.tek.com (ru.tek.com). OgHOBpeMeEHHO
MOXHO NONb30BaTbCSA TOMLKO OAHUM UHTEpdencomM. [pun nomoLLm nHTepdenca MoOXHO OTNpaBnNATbL
Ha reHepaTop KOMaHAbl C yAanéHHOro yCTponCcTBa.

NMPUMEYAHUE. Bonee nogpobHas nHpopmaumst n onMcaHue cnvcka kKomaHzg Ans reHepaTtopa
CurHanoB nNpoun3BornbHON hopmbl/dyHkumi cepumn AFG31000 cogepxuTcsa B Pykogodcmee no
npoepammuposaHuto (07714880x).
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Hauano pa6oTbl

Hwxe npuBoanTCa npuMep NpUMEHEHNUs CTaHd4apTHOW yAanéHHon koMaHabl. 3Ta koMaHaa
GNOKMpYET NepeaHIon NaHernb 1 onepawuum, BeIMOMHAEMbIE NPU NOMOLLM NepeaHei NaHenm
reHepaTtopa. KomaHaa npegHasHaveHa Ansi MHTErpUpoBaHHbIX CUCTEM UM MacCOBOIO
NpPOV3BOACTBA, rae, Kak NpaBuso, NpubopaMm ynpaensioT KOMMbIOTEPDI.

YpaanéHHas komaHaa ans 6roknpoBku npuodopa:
SYSTem:KLOCk [ :STATe]

YpanéHHas komaHaa ans pasbrnokupoBky npubopa:
SYSTem:KUNLOCk [ : STATe]

HAnsi mo2o ymobkI 3a6110kuposams npubop ydanéHHol KoMaHAOU:

1. ToaknounTe KOMMLIOTEP K reHepaTopy CUrHaroB NPon3BoSbHOM hopMbl/dyHKLNA cepun
AFG31000 npu nomowm kabensa USB nnn LAN.

2. YctaHoBuTe Ha komnbtoTep MO TekVISA (3arpyautb 1O moxHO ¢ BeG-canTa ru.tek.com

[ru.tek.com]).

3. Tocne yctaHoBku TekVISA otkponTe Bknagky OpenChoice Talker Listener n Boibepute
Tpebyemsbii npubop. Ecnn B cnucke npnbopoB HeT Heobxoaumoro npubopa, NpoBepbTe
coegunHeHune kabens, a Takke IP-agpec, ecnu ucnons3yetcs LAN.

=Ioix

Fle Edit Toos Help

Instruments Enter Command or Scnipt

EallaseL1 IR
[Serll] ASRL3 INSTR )

[SeRl] ASRL4-INSTR Wiite Read Query Hex Entry Enabled
U501 USB:0x0699::0x035F -PQ000035:-IN v v T I

Command / Script History

4]
Last Updated 8/7/2018 12:58 PM

Update Reset Communications Run Single Step  Loop

Talker Listener Readout Display As: @ ASCllOnly @ Hex and ASCIl
Date / Time

@ Operation Successful £

PucyHok 17: Beibop npubopa Ha Bknagke Talker Listener B MO TekVISA

eHepaTop cMrHanoB Npon3BorbHOM opMbl/pyHkumnn cepmum AFG31000 PykoBoacTBo no aKkcnfyataumm
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Havano pa6oTbl

M3 cnncka npnbopos BbibepuTe TpebyeMbin npnbop.

KomaHga 3anpoca ngeHtudmkaumm *IDN? yXe BBeA€eHa B Nofe KOMaHA,.

HaxmuTe kHonky Query (3anpoc) n cuntanTe pesynbTaT B none AaHHbIX Bknagku Talker Listener.
B none komaHg BBeanTe KOMaHay SYSTem:KLOCK:STATe ON.

© N o ok

Haxmunte kHonky Write (3anuck). KomaHaga OygeT 3anvcaHa B reHepaTop CUrHanoB
nponsBorbHoi dopMbl/yHKUMIA cepum AFG31000.

9. HaxmuTe ntobyto KHOMKY Ha NnepeaHel naHenu, YTobbl yoeanTbes, YTo NnepeaHsas naHenb
3abnokupoBaHa.

18 [eHepaTop cMrHanoB nNpon3BonbHOM Gopmbl/dyHKUMI cepumn AFG31000 PykoBOACTBO MO 3KCnnyaTaumm



OOuwee npeacraBneHue o pabote npubopa

BknroyeHue npnbopa

Hwxxe onucbiBaeTcst Nopsgok NoAKoYeHns npubopa K MICTOYHUKY MUTaHUS, a TakkKe BKMOYEHNS U
BbIKMtOYeHMs1 npubopa.
lModcoeduHeHue wWHypa NUMaHusi.

1. Y6egutecb B TOM, YTO BbIKMNOYATENb NUTAHNA HA NepeaHen NaHenm Haxo4UTCs B MONOXEHWUMN
«Bblkn.»

2. TogkntoymTe rHe3goBoON pasbEéM NMOCTaBNSAEMOro B KOMMIEKTE LUHYpa NUTaHWUS K LUTEKePHOMY
pa3bEéMy NUTaHNsa NepeMeHHOro Toka Ha 3afHel naHenu npuéopa.

3. [lNopgkniounTe LWTEKEp WHYpa NMTAHUA K 3a3eMIEHHON po3eTke NEPEMEHHOIO ToKa.

lMopsidok eknroYeHuUs1 npubopa:

Bkniounte ﬂpl/l60p, HaXXaB BbIKI1lo4aTes1b NUTAaHUA Ha nepep,HeVl naHenn.

Boikntouatenb nuTaHnA

PucyHok 18: aByxkaHanbHbIN reHepaTop cepum AFG31000, Bup cnepenu

NMPUMEYAHME. MNpexae yem nonb3oBaThCsl NPUOOPOM, LOXKANTECH, NMOKa HA SKPaHe Ha nepegHen
naHenu He NOsIBUTCS MHOpMaLMst O TOM, Y4TO NPMOOpP NPOLLEN BCE CaMOMNPOBEPKHM, BbINOMHAEMbIE NPU
BKINMKOYEHNN NMUTAHUA.
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Ob6wwee npeacTtaeneHve o pabote npubopa

UHTepdenc ceHCOpPHOro akpaHa

Ha cnegyrwnx pucyHkax VI306pa)KeHbI OCHOBHbI€ 3KpaHHbl€ CTpaHWULbl CEHCOPHOIo 3KpaHa.

Advanced

—

£

ArbBuilder

+ ® @

Add Apps Utility Help

PucyHok 19: NmaBHas 3KpaHHas cTpaHMLIA CEHCOPHOro 3KpaHa

3KpaH 6asoBoro pexunma no ymomn4yaHuio
Ha akpaHe AFG no ymMon4yaHuio MOXHO U3MEHsTb cregytoLimne napameTpbi:

=  CwurHan
= BbasoBas yHKUMS (HENpPepbIBHbLIN, MOAYNALNS, CBUNMMPOBAHNE TN NaKETHbIN)

= YacTtoTa
= [lpegenbl HaNpsXeHus
= da3sa

= EanHnupbl namepermnst (Bpaswax, Vep. ke. M BM)
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O6Lee npeacraeneHne o pabote npubopa

2018/08/31
Sine v

| 1.000 000 000 00 MHz

0.00°

| 11.000 vpp

| 0mv

Vpp

PucyHok 20: FnaBHbIW 3KpaH ogHOKaHanbHoro AFG

OKpaH paclIMpPEHHOro peXxuma no yMon4aHuo
Ha 9KpaHe paclinpeHHOoro pexmma rno ymosrn4aHuio MOXHO!:

" BbibpaTb Apyrve 4oCTynHble hOpMbl CUTHASIOB.

=  OTKpbITb COXpPaHEHHYIO NOCNeaoBaTeNbHOCTb CUTHANOB, BbIOpaB KHOMKY
MocnepoBaTenbHoCTb. CurHanbl oTobpaxatoTcs B Cnncke CUrHasnoB € ykazaHuem mx
UMEHW N AnuHbl. CUrHan Takke MOXHO BCTaBUTb B Tabnuuy nocrieaoBaTeNbHOCTU Kak OOauH
war. Kaxabli war onpegensieTcsa Kak LMK unv BeTBb (OXMaaHue, ckavyok unu nepexon),
KOTOpbIE 3anycKakTCA Mo pa3HbiM CobbITUAM. CeKBEHCOP MOXET onpeaenuTb Ao 256 waroe
n go 16 Mb curHanos gns kaxgoro kaHana (128 Mb B ka4ecTse onuun).

= CospaTtb U COXpPaHUTb HOBYHO MnMocrieaoBaTesfibHOCTb CUTHaoB.

2018/08/31
X Ch2 WFM e it Eve - Addr. GO
Sequence Index Ch1 WFM Ch A Repeat Wait Event Jump Event Jump Addr. Go To
1
Waveform List

Name Length

Length: 0

PucyHok 21: FnaBHbIX 3KpaH pacUMPEHHOro pexmnma AByXKaHanbHOro reHepaTopa
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O6Lee npeacraeneHne o pabote npubopa

22

Index Ch1WFM Ch2 WFM Repeat  Wait Event Jump Event Jump Addr. Go To

Sequence

1
Open

New
Save

Save As

Waveform List

PlllcyHOK 22: 3KpaH nocnegoBaTesibHOCTU CUrHaNoB OAHOKaHanbHOro reHepartopa

Hactpowku ArbBuilder

Mpu nomowwm moayns ArbBuilder MOXHO OTKpbIBaTb paHee Co34aHHble UK co3aaBaTb HOBbIE
curHansl. Ecnn BbibpaTth 3Havok ArbBuilder n oTkpbiTb ArbBuilder, Ha HWKHen NnaHenn akpaHa
NosIBATCA criegytoLime onumm:

=  dann: no3BoNAeT OTKPbITb, COXPaHUTb, UAMEHUTb UMM CO34aTh HOBbIA CTaHAAPTHbIA CUrHan
UIN HOBOE YPaBHEHNE.

" nOCTp.: NOCTpOEeHne curHana nepemMelieHmemMm Mblll No ropu3oHTaNnn n BepTukanu. MoxxHo
BbINOJTHUTb NOCTPOEHMNE TOYKaAMMW.

"  W3MeHUTb: pegakTupoBaHue curHana.
= OTnp.: oTNpaBKa cuUrHana Ha BblOpaHHbIA kaHarn.
= Bbixoa: Bbixog 13 ArbBuilder.

mv\ Pts
500

400

Sl le’| x

Draw Edit Send Exit

PucyHok 23: TmaBHbIN 3kpaH ArbBuilder
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O6Lee npeacraeneHne o pabote npubopa

Oo6aBneHne unu vyAaneHve ﬂpMﬂO)KeHVIﬁ

Ha reHepatop cepum AFG31000 MOXHO yCcTaHaBnNuBaTh NpunoxeHus (NpuknagHblie nporpamMmel) ¢
USB-HakonuTens. HanTu unm npocMoTpeTb NPUNOXEHUs, KOTOpble NOAAepXKMBaeT npnbop cepum
AFG31000, moxxHO Ha Beb-canTe ru.tek.com (ru.tek.com).

Ymob6b1 ycmaHosumb NpusioxeHue:
1. 3arpysute Tpebyemoe npunoxeHue c Beb-canta ru.tek.com (ru.tek.com).
2. CoxpaHuTte npunoxeHue Ha USB-HakonuTene.

3. BcraBbTe Hakonutenb B nopT USB Ha nepeaHen naHenu reHepatopa cepun AFG31000. Ha
3KpaHe NosiBMTCA 3Ha4YoK [106aBUTb NPUIOXKEHUS.

Advanced

<]

ArbBuilder

+ )

N

Add Apps Utility

3Ha4yok []o6aBuUTb NpUIoXKeHUs
adKTUBU3MPOBaH

PucyHok 24: 3Hauyok [106aBMTb NPUNOXEHUA aKTUBU3NPOBaH

4. Bblbepute 3Ha4yok lo6aBMTb NPUNOXKEHUA.

5. Tepengute K 3arpy>k€HHOMY MPUIMOXEHMIO U BbibepuTe ero. darinbl 3arpy>KeHHbIX NPUNOXKEHNI
UMeIT paclunpeHue * . tfa.

eHepaTop cMrHanoB Npon3BorbHOM opMbl/pyHkumnn cepmum AFG31000 PykoBoacTBo no aKkcnfyataumm
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Ob6wwee npeacTtaeneHve o pabote npubopa

Application Install

r
System libDoublePu
Volume IsePlugin...

libDoublePulsePluginB9.tfa

L b 4
OK

Cancel

Add Apps Utility

PucyHok 25: MNepexoa k 3arpy)>keHHOMY NPUITOXEHUIO

6. YTOObI HAYaTb YCTAHOBKY NPUMOXEHUs], HaxxMuTe Ha OK.
7. Korpa Ha akpaHe nosiBuTCs coobLueHne, BbIKMIUYNTE M CHOBa BKHOUMUTE Npubop.
8. Ha rnaBHoOI cTpaHuLe NOSABUTCS 3HAYOK HOBOTO MPUIIOXEHUS.

Advanced

ArbBuilder DoublePulse

+ ®» @

Add Apps Utility

PucyHok 26: [locTynHO HOBOe NpurnoxeHue

Ymo6bI ydanumsb npunoxeHue:
1. BblbepunTe 3HAYOK NPUNOXKEHNST U B TEYEHUE OBYX CEKYHZ yOEPXUBANTE €ro, a 3atem OTMyCTUTeE.
Ha skpaHe nosBuTcsa cooblieHne, 3anpaluvBatoLllee nogTBepxXaeH1e yaaneHms.

2. BblbepuTe OK, 4TOGbI NPOAOIKUTL OMnepauuto, Moo OTMeHa, YToGbl €€ OTMEHUTD.
3. Korpa Ha akpaHe NosiBUTCS COObLLEHNEe, BbIKIIOUMTE M CHOBA BKIHOUUTE NpUbop.
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O6Lee npeacraeneHne o pabote npubopa

MeHto CepBuc

Haxmunte Ha 3Havyok CepBUC (LLecTepHs) Ha nepeaHern naHenu npubopa, YTobbl BLIBECTU Ha
CEHCOPHbIN 3KkpaH meHo Cepsuc. B meHto CepBrC MOXHO NOMyYUTb SOCTYN K CREeAYLWUM ONuusaMm:

Cuctema
IOwnarHocTtuka/Kanubpoeka
WHTepderic BBoaa/BbIBOAA
MeHto 3aWuThl
Mukponporpamma
JlnueHsunsa

Bonee nogpobHasa uHdopmaums cogepxutca B n. Onuumn meHo Cepsuc (Ha cTp. 85).
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KpaTtkoe onncaHue ¢pyHKUnn

Ba3oBbIv pexum

"eHepaTOp curHanos Npou3BonbHON opmbl/dyHKUMA cepun AFG31000 moxeT paboTaTb B ABYX
pexumax paboTbl — 6a30BOM M pacLUMpeHHOM (NocrneaoBaTENbHOCTH).

= B 6asoBom pexnMme npubop paboTaeT co cneumanbHbiM UHTEPdENCOM Nonb3oBaTens,
KOTOPbIN aHanormyeH NpuMeHsieMomMy B CTaHAAPTHbLIX reHepaTopax CUrHanoB MPOU3BOJSIbHON
dopmMbl/pyHKUMIA. YNpaBrneHne reHepnpoBaHnemM yHKLUA 1 CUTHANoB NPON3BOSbHOW
opMbI OCYLLECTBNAETCA MUHUMATTbHBIM YMCIOM OnepaLMin ¢ KHOMKaMu C UCMONb30BaHNEM
HEeCnOoXHOro gpesa MeHto. [lepexon OT 04HON YacTOThbl K APYro MOXHO BbINOSHATE, HE
©ecnokosAchk 0 ANWHE curHana un YyactoTe AuckpeTmsaumm. 9To o4eHb yaobHo npu pabote ¢
aHanoroBbiM1 YCTPOWCTBAMM, HaNnpMmMep nNpu onpeaeneHmm YacToTHbIX XapakTepPUCTUK
dunbTpoB/ycunuTenemn, unu LMPOBLIMAN YCTPOUCTBAMU, KOrAa HY>XHO YacTO MEeHSATb
TaKTOBYIO YaCTOTY.

" B pacwimpeHHoM pexume (CTp. 67) MOXHO reHepupoBaThb CUrHanbl 6ONbLLIOW ANVHBI UK
CUrHanbl CO CrOXHbIM TaKTUPOBAaHNEM.

BbigBuraemblie naHenm CEHCOPHOro 3KpaHa

BbigBuraemble naHenu pasmeLleHbl Ha MHOTUX 3KPaHHbIX CTPaHWLL@X CEHCOPHOro akpaHa, BKIo4vas
cTpaHuubl basosbin, PaclumpeHHbin n ArbBuilder.

NMPUMEYAHUE. [JocTyn k BolABUraembiM NaHensm He npegycMoTpeH Ha akpaHax Havano n Cepsuc.

MpocmoTpuTE cneayroLLme PUCYHKKN, YTOObI NOHATb, KAk CMaxmBaTb NaHenu, YTobbl NoNy4YMTb JOCTYN
K OOMONMHUTENbHBIM (PYHKUUAM U AaHHBIM.

Ch1 Sine v Continuous v Ch2 Sine v

Freq 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 -500 mV Offset 0mV

Vpp Units Vpp

PucyHok 27: BoiaBuraemasi HWXKHsisi NaHenb
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2018/08/31

InterChannel Ch2 Multi-unit sync ~ Save/Recall ArbBuilder

Align Phase | Level Ch1=Ch2 Copy Ch1 to Ch2

_| Phase Ch1=Ch2 _J Frequency Ch1=Ch2 Copy Ch2 to Ch1

PucyHok 28: Tabnuubl B BbiABMraeMon HWXKHEN naHenm

CMaxuBaHue

2018/07/19

PucyHok 29: BeiaBuraemasa BepxHsisi naHenb
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Cos3paHue MMNynbCHOIro CurHana

Ymo6bi coz0amb uMnynbCHbIU CU2HaJT.

1. Bblbepute 3Ha4yok Ba3oBbIM.

2. Bbibepute cTpenky packpblBatoLLLErocsi Cnmcka Ans nepexona kK onumsim opMbl curHana.
3. Bbibepute kHonky UMNynbCH.
4

BbibepuTe kHOMKy YacToTa Ha CEHCOPHOM 3KpaHe Ans nepexoda oT onumm YacTtota k onuum
Mepwuog.

5. Ha ceHcopHoM akpaHe BbibepuTe kHonky Koadycp. 3anonHeHnsa n npy noMmoLm unudpoBon
KnaBuaTypbl CEHCOPHOro 3KpaHa BBeaUTE 3HaYeHne HaCTPOMKU.

6. [loBTOpHO WEnNKHMTE Ha kHornky Koadhch. 3anonHeHua ans nepexoga ot onumm Koadd.
3anonHeHna k onumn Wnpuna. Beegnte 3HayeHne HacTponkn LUnpuHbl.

7. BbibepuTte onuuio NMepeaHun n 3agHUNn 1 BBEANTE 3HAYEHMS HACTPOWKK ANs nepeaHero un
3agHero poHTa.

®dopmyrnbl ONUCaAHUA UMMNYNbLCHOrO CUrHana

Cneayowuin pucyHoK n oopmyrna noMoratoT 06bACHUTL CBA3b MeXAy NepuoaoM, CKBaXXHOCTbIO,
LUMPUHON UMMYNbCA, a TaKkke ANNTENbHOCTLIO NePeaHEero 1 3agHero poHTa uMnynbca.

90 %
50 % 50 %
[ LnpnHa uMnynbea |————»
10 %
T I | W ,
< " ¢ >
OnuTensHocTb nepeaHero dhpoHTa | | AnuTensHocTb 3aaHero hpoHTa |

L 4

- Mepuona

PucyHok 30: iInuTtenbHOCTbL Nepuoaa nMmnynbca
Cneaytowme dopmynbl cnyxaTt Anst OonMcaHnsa UMMYMbCHBIX CUTHAMNOB U onpeaensoT ANUTEeNnbHOCTb
nepegHero poHTa, ANUTENbHOCTbL 3agHEro PpoHTa, NEPUOA U LLMPUHY MMYfbCa.

IEdge = dnumenbHocmbe nepedHe2o ¢hpoHMa

tEdge = dnumensHocmb 3a0Hez20 ¢hpoHmMa

MakcumanbHasa ANUTENbLHOCTb nepepgHero (prHTa. OT0 3HayYeHne npencraBndaeT cobowm
MUHUMAIbHOE U3 TpéX pe3ynbTaToB B Ka)XOO0M npumepe.

Ecnu pexum paboTbl HenpepblBHbIA:
Templ =0,8 * 2,0 * wupuHa — tEdge;
Temp?2 = ( nepuod — wupuHa ) * 0,8 * 2,0 — tEdge;
Temp3 = 0,625 * nepuod.
Ecnu pexxum paboTbl He HenpepbIBHbIN:
Templ =0,8 * 2,0 * wupuHa — tEdge;
Temp?2 = ( nepuod — neped.cppoHm — wiupuHa ) * 0,8 * 2,0 — tEdge
Temp3 = 0,625 * nepuod.
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MakcumanbHasa ANUTENbHOCTb 3aaHero poHTa. ITO 3HaYeHMe npeacTaenseT cobon
MWHMMalnbHOE U3 TpéX pe3ynbTaToB B KaXXO0M npumepe.

Ecnu pexxum paboTbl HenpepbiBHbIN:
Templ =0,8 * 2,0 * wupuHa — IEdge
Temp2 = ( nepuod — wupuHa ) * 0,8 * 2,0 — IEdge
Temp3 = 0,625 * nepuod.
Ecnu pexxum paboTbl He HenpepbIBHbI:
Templ =0,8 * 2,0 * wupuHa — IEdge
Temp2 = ( nepuod — neped.gppoHm — wiupuHa ) * 0,8 * 2,0 — IEdge
Temp3 = 0,625 * nepuod.

OTKpbITb/COXPaHUTb CUrHasN NPOU3BONIbHON POPMbI

CurHanbl Npou3BObHON (POPMbI MOXHO COXPaHATb BO BHYTPEHHEN NaMaTy npubopa nnm Ha
USB-HakonuTene. Ecnm Hy>HO coxpaHuTb 6onblue CUrHanos, MOXXHO BOCMOMb30BaTbCA
USB-HakonuTenem, KoTopbI ycTaHaBnmeaeTcs B nopt USB.

Ansa mozo 4mo6bI OMKPbIMb CU2HAIT:

1. BbibepuTe Ha CEHCOPHOM 3KpaHe 3Hayok BasoBbIN.

2. Ha ceHcopHOM akpaHe cMaxHuTe BBEpX Benyto CTperky, KoTopas HaxoauTCs BHU3Y 3KpaHa, U1
nepengute Ha sknagky ArbBuilder (nogpobHee cm. B n. BoiaBrraemblie naHeny CEHCOPHOro

akpaHa [Ha cTp. 27]).

2018/08/31

Ch1 Sine ¥ Continuous v Ch2 Sine v

Freq 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 -500 mV Offset 0mVv

Units Vpp Units Vpp

/N

PucyHok 31: BeiagBMraemasa HMXXHAA naHenb

3. Bbibepute kHonky OTKpbITh.
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2018/08/31

InterChannel Multi-unit sync  Save/Recall ArbBuilder

Open New Edit1

Edit2

PucyHok 32: Bknagka ArbBuilder

Ymobnbi COXpaHUmMb CucHalr.
1. Tlpw OTKPLITOM Ha 3KpaHe curHane Bblbepute KHONKy dann.

2. Ecnu B MeHto HeT kHonku ®ain, B HEM OyayT kHonku CoxpaHuTb n Cox. kak. Ecrnv HyHO
N3MEHMTb UMS1 N MECTONMONOXEHNE coxpaHsiemoro darna, BeibepuTe onuuio Cox. Kak. Ecrnu
darin CoXpaHAeTCs C NPEXHUM UMEHEM, BbiGepuTe KHOMKY COXpaHUTb.

Cos3pgaHue curHanos wyma Uin HanpsixxeHmnss NoOCTOAHHOIO TokKa

Ymob6bi cozdamb cuesHan wyma:

1. Bblbepute 3Ha4yok Ba3oBbIN.

2. Bbibepute nmsa curHana B BbinagatoLiem MeHio K1 Ha CEHCOpHOM 3KpaHe.
3. Bbibepute kHonky LLym.

Ymo6bbI cozlamb cuzHan Harpsi>xkeHusi MIOCMOsIHHO20 MOKa:

1. Bbibepute 3Ha4ok Ba3oBbin.

2. BblbepuTe nmsa curHana B BbinagatowieMm MeHo K1 Ha ceHCOpHOM aKpaHe.
3. Bebibepute kHonky DC.

NMPUMEYAHUE. Moaynauusa n ceunMpoBaHue curHana wyma HeBO3MOXHbI.

Co3paHue naketa cUMrHanosB

Mpubop MmoxeT BbiAaBaTb Ha BbIXOAE NAKET CUrHaNoOB, COCTOSALWMN N3 CTaHO4APTHbIX CUTHANOB,
Hanpumep CYHyCOMAanbHON, MPSAMOYrOfibHOW, NMNOOBpPa3HON, UMMYIBCHOW NN NPOU3BOSbHOM
dopmbl. Mprbop no3sonsdeT MCnonb3oBaTh CAeAyLWMNe TUMbl NAKETHLIX PEXNMOB.
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32

Co3paaHume nakeTHOro curHana no CUrHany 3anycka

Ecnun npuGop nony4yaet BXOAHOM cUrHan 3anycka OT BHYTPEHHErO UM BHELLUHEro UCTOYHKKA 3arnycka,
yAanéHHyo KoMaHay UM ecnn HaxkaTa KHorka 3anycka PyyHoi, Ha Bbixod npubopa nogaércs
3afaHHOe YNCII0 UMKIOB curHana (Mo CY4ETYMKY NakeToB UMMYIbCOB).

B npuMmepe HMmxe onncbiBaeTCA NopAaAaoK Co3gaHnA COABOEHHOIo nMnyrbCa B MNakeTHOM peXume.

Ymob6bI co3damb nakemHbIl cu2Has Mo cuz2Hasy 3anycka:

1.

2.
3.
4

Bbibepute 3Havok Ba3oBbIn.

BbibepuTe kHonky HenpepbiBHbIN B Bbinagatowem MeHo K1 Ha CEHCOpHOM 3KpaHe.
Bbibepute kHomky Mauka.

B HacTpovikax onuumn Pexxum Beibepute 1 uukn, N LMKNOB unu BeckoH. Yncno UMKnoB, 4To
OyneTt o3HayaTb BKMOYEHNE NAKETHOrO pexmmMa rno 3anycky.

YTto6bl co3gaTb COBOEHHbIN UMNYIbLC, yCTaHOBUTE HacTpoviky Limkn (N-umknoB) Ha 2. Ha
cnegyroLemM pucyHke BUOHO, YTO 3TOT CUrHan SBMSIETCH BbIXOOHBIM CUTHAMOM,
CreHepupoBaHHbIM MO CUrHany 3anycka.

2018/08/31

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

Lead Delav 0.00 ns Phase 0.00 °
Ampl | 1.000 Vpp
Offset ‘ 0mV

Units Vpp

PucyHok 33: MNakeT umnynbcoB

[eHepaTop curHanoB nponsBonbHOM hopmbl/dyHkLMI cepum AFG31000 PykoBOACTBO MO 3KCnyaTaumm



KpaTkoe onucaHve gyHKUMI

Co3pnaHue CTpOﬁMpOBaHHOFO nakeTHoOro curHana

Mpnbop BbIAAET HENPEPLIBHBIVA CUrHanM, kKorga nonydeH apekTUBHbIN BHELLHUIA CTPOOUpPYOLLIMIA
curHan, Korga Haxarta KHomka 3anycka PyyHown, korga nogaHa yganéHHas komaHaa unm B TeveHue
50 % BbIGpPAHHOIO MHTEpPBAra BHyTPEHHErO 3anycka.

B nakeTHOM pexumme co cTpobrMpoBaHNEM BLIXOAHOW CUrHaM BKMOYAETCA UMK OTKIIOYaeTCs B
3aBMCMMOCTUN OT BHYTPEHHEro CTPOOMPYHOLLEro CMrHana unu BHeLHero curHana, nogaHHoro Ha
BXOOHOW pa3bEéM 3anycka Ha nepeaHen naHenu npubopa. Korga ctpobupyowmn curHan UCTUHHBIN
(BbICOKUI YPOBEHB) MUIM HaxaTa KHomnka 3anycka Py4Hol Ha nepegHen naHenun, npubop reHepupyeT
HenpepbIBHbIN CcUrHan.

Ansa co3daHus cmpo6upoeaHHO20 NaKeMHo20 CU2Hana:

1. Bblbepute 3Ha4yok Ba3oBbIM.

2. Bbibepute kHonky CuHyc B BbinagatoLiem MeHto K1 Ha CEHCOpHOM 3KpaHe.

3. Bebibepute kHonky Mauka.

4. Y6GepuTech, 4To BbibpaH pexum CTpoGupoBaHHas 30Ha, YTO O3HAYaET, YTO BKITHOYEH NAKETHbLIN
peXum co CTpoBUpoBaHNEM.

Ha cneaytouiem pucyHke nsobpaxeéH akpaH ocuunnorpada. BepxHuii curHan sensieTcs BbIXOAHbIM
curHanom sanycka. CHM3y HaxoauTcsl CTPOOMPOBaHHbIN cuUrHarn.

(@ s00m 0 ) i B € - s20mv

L10K points I ‘

0 May 201 s‘
0 )

PucyHok 34: CTpo61MpoBaHHbIN NaKeTHbIW CUTrHan

NMPUMEYAHMUE. B npubope npeaycMoTpeHbl criedytowmne NCTOYHMKN CUrHana 3anycka Aansi NakeTHoro
pexvmMa: BHYTPEHHUIA U BHELLHWUIA CUrHan 3anycka; py4yHou 3anyck nubo yganéHHas komaHaa. Ecnu
BbiOpaHa onumsa CTpobupoBaHHasi 30Ha, HACTPOMKM CHETHYMKA NakeTa MMMNYbCOB UIHOPUPYHOTCS.
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CBVIHVIpOBaHVIe CurHana

B pexume cBunupoBaHua Npubop reHepupyeT BbIXOQHOW CUrHarnm, YactoTa KOTOPOro U3MeHseTcs no
NVHENHOMY UMK NTOrapuddMUYECKOMY 3aKOHY.

B aToM pexxmme MOXHO 3aaThb CriefytoLme HaCTPOMKN (BOCNONb3yNTECh NPOKPYTKOM BHU3, YTOObI
nNpPoOCMOTPETh BCE ONLUN):
® HavanbHas yactoTa
= KoHeuHas yacToTa
=  Amnmutyaa
= CwmelleHune
®  EanHnUbl n3mepeHmnst
"  Bpewms cBMnmMpoBaHus
® Bpewms Bo3BpaTta
® LleHTpanbHas 4YacToTa
= YacToTHbIWM Ananas3oH
"  Bpewms yoepxaHus

2018/08/31

Ch1 Sine 'I Sweep v Ch2 Gaussian v

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 0mVv Offset 0mv
Units Vpp Units

Sweep 10 ms Sweep

PucyHok 35: HacTponku curHana B pexvme CBMNUPOBaHUA
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YmobbI ebinosIHUMB ceunupoeaHue cucHana:

1. Bblbepute 3Ha4ok Ba3oBbIM.

2. Yb6eputech, 4TO Ha ceHcopHOM akpaHe ansa K1 BeibpaH curHan CuHyc. B aTom npumepe B
KayecTBe BbIXOOHOIO curHana (CvrHana HecyLen) Mcnonb3yeTcs CUrHan CUHyconaanbHOM
dopmbI.

3. B Bbinagatowem meHto K1 Ha ceHCopHOM 3kpaHe BbibepuTe pexnm paboTel HenpepbIBHbIN.

4. Bbibepute kHonky CBUNUp.. B MeHo cBUNMPOBaHNS MOXHO 3aaTb HAYalbHYHO 4acToTy,

KOHEYHYI 4acCToTy, BpeMd CBUNnMpoBaHnA U BpeMA BO3Bpara. BpeMFl BO3BpaTa — 3TO KoJin4yecTtBo
BpEMEHMN, Heobxogumoe ans nepexoga ot KOHEYHOW YacTOoTbl K Ha4anbHOM YacToTe.

Ha cneaytouiem pucyHke n3obpaxeéH npuMepHblid 3kpaH ocumnnorpada. CurHan B BepXHel Yyactu
3KpaHa — 3T0 NpUMep CBUMMPOBAHHOMO cUrHamna. CurHan CH13y — BbIXOAHOM curHan 3anycka.
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PucyHok 36: CBMNMpoOBaHHbIM CUrHaN Ha aKkpaHe ocuunnorpada

NMPUMEYAHMUE. Mpu cBMNMpOBaHMM NO YacToTe MOXHO BblOpaTh CMHycOMAanbHyo, NPSMOYTONbHYH,
nMnoobpasHyo UM Npon3BOsbHYH0 POPMY curHana. MIMnynbCHble CurHasbl, CUrHanbl Wyma u
HanpsKeHUs NOCTOSHHOIO Toka BblIbpaTbh HEeBO3MOXHO. Cpady nocne Bbibopa pexxuma CBUNUPOBaHNS
HaYMHaeTCsa KavYaHne YacToTbl OT HaYanbHOW YacTOTbl 4O KOHEYHOW YacTOThl CBUNMPOBaHuSA. Ecnu
HavyanbHas YacToTa MeHbLLE KOHEYHOW YacToTbl, MPUBOP BbINOMHAET CBMNUPOBAHME OT HU3KON 4acToThl
K BbICOKOW. ECnn HavanbHas YyacToTa Bbille KOHEYHON YacToThbl, MPMOOP BbIMNONHAET CBUMMPOBaHNE OT
BbICOKOW YaCTOTbl A0 HU3KOW YacTOThlI.
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36

Moaynsauma curHana

B cnepgytowiem npumepe onuckiBaeTcs NOPSA0K MOAYNAUMMA CMrHana npy noMoLum kKHomnku Mogynsiuus.

HAnsi 2ceHepupoeaHusi cuzHana ¢ amniaumyoOHol Modynsyuel:

1.
2.

3.
4.,
5.
6.
7.
8.

Ha cnepytowem pucyHke n3obpaxeéH TUMWYHbBIA CUrHan ¢ aMmnanTygHon mogynaumnen,
oTobpaxkaembli Ha 3KpaHe ocumnnorpada.

BbibepuTe 3Havok Ba3oBbIM.

Y6eauntechb, YTO Ha ceHcopHOM akpaHe Ans K1 BeibpaH curHan CuHyc. B atom npumepe B
KayecTBe BbIXOOHOrO curHana (CvrHana HecyLen) Mcnomnb3yeTcs CUrHan CUHyconaanbHOM

dopmbI.

B Bbinagatowem MeHto K1 Ha ceHcopHOM akpaHe BbibepuTe pexmm paboTsl HenpepbIBHbINA.
Bbibepute kHonky Mogynsauus.

[MpokpyTuTe NaHenb BHM3, YTOBLI HAWTK onumio Tun Mogynaumn, n 3ameHuTe eé€ napameTp Ha AM.
Ina Hactporiku VicTouHuk AM BbiGepute napameTp BHyTpeHHUN.

MpokpyTuTe NnaHenb BHW3, YTOObI HANTWN HacTporiky Yactota AM.

BeibepuTte HacTponky Fny6uHa u ykaxute riyOvHy B NpoLeHTax.

PucyHok 37: Curdan c aMmnnuTyaHon Mmoaynsaumuein Ha akpaHe ocuunnorpacdga

NMPUMEYAHME. MNonb3yAck Wwaramu, ykasaHHbIMY BbILLE, MOXHO CreHepupoBaTh CUrHarbl C YaCTOTHOW
mogynsauuen (UYM) nnm dasoson mogynsiumen (PM). [Ina HecyLero curHana Henb3s BelbpaTb curHanbl
cnegyowen dopmsbl: MimnynecH. Wym n DC. B kayecTtBe nctodHnka AM MOXHO BbiBpaTb BHYTPEHHUIA
UNK BHELWHWUI curHan. Ecnm BbiIOpaH BHELLHUIA UCTOYHUK U YCTaHOBIEHa rmybrHa modynsaunm, paBHas
120 %, BbIXOAHOM curHan OygeT umeTb MakCUManbHy0 amnnuTyay Tor4a, korga Ha pasbem
BHELI.BX.MO[., Haxogsawmics Ha 3agHen naHenu, nogaércsa curHan 1 Bpaswax. Popmy Mmogynauum
MO>HO BblOpaTb U3 BHyTpeHHew namsATy unn USB-HakonuTens.

Hwxe npuBeaeHbl BbIpaXXeHWs 515 aMNMTyAbl BbIXOQHOTO CUrHamna npu pasHblX TUNax MogynsiLmm:
AM, UM 1 ®M (B 3TOM NpMMepe CUHYCOoMAanbHbIA CUrHaN NCNONb3YETCs U ANl HECYLLEN, U Ans
MOAYJIMPYIOLLIEro curHana):
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A

AM:Output(Vp-p) 22

1+ sin (21 fmt))sin (21T fct)

100

FM:Output(Vp-p) = Asin(2m(fc+Dsin(21fmt))t)

. P
Asm(21'rfct+21'rﬁS|n(21'rfmt))

PucyHok 38: YpaBHeHUs AN MoaynMpoBaHHbIX CUrHanoB

PM:Output(Vp-p)

B cnegnytowen Tabnvue gaHel onpegeneHms nepemMeHHbIM, UCMOMb3yeMbIM B BblLLeyKa3aHHbIX
ypaBHEHWUSIX.

Tabnuua 7: lMepemMeHHble, UICNONb3yeMble B ypaBHEHUAX aMNUTYAbl BbIXOQHOIO CUrHana

AMMNUTyaa Hecyluei A (Bpasmax)

YacToTa HecylLuen fc (Mu)
YacToTta moaynauum fm (lu)
Bpewmsi t (c)
nybuHa amnnutygHon | m (%)
Moaynauum

Oesunauns UM D (lu)
Oesunauuns M P (rpagyc)

B cneaytoueii Tabnuue nokasaHo COOTHOLLEHWE MeXAy rMyGUHOM Moy nAuMn U MakcuMarbHOW
amMnnUTyaon Ana aMnauMTyaHo Moaynsauum (BelopaH BHYTPEHHUIA UCTOYHUK MOAYNALMN).

Tabnuua 8: CooTHoWeHWe mMexay rnyouHon Mmoaynsauum N MakCMManbHOW aMNIUTyaon

Fny6uHa MakcumanbHas
amnnuTtyaa

120 % A (Bpasmax)

100 % A (Bpasmax) * 0,909

50 % A (Bpaawax) * 0,682

0% A (Bpasmax) * 0,455
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YacToTHas MaHUNynaAuua curHana

YacTtoTHasa manunynsums (YMH) — aTo BUA MaHUMYNSLUK, MPY KOTOPOK YacToTa BbIXOAHOMO curHana
CKaykoobpasHO M3MEHSIETCSH MEXAY YacTOTOWN HECYLLLEro curHana v 4actoToi ckadka. Huke
OnuCbIBaeTCs NMOPSAOK reHepauny YacTOTHO-MaHUNyIMPOBaHHOMO CUrHana.

[ns 2eHepupoeaHusi 4acMOMHO-MaHUNyAUPO8aHHO20 CU2Hana.

1.
2.

o gk w

Bbibepute 3Havok Ba3oBbin.

Y6eauntech, YTO Ha ceHcopHOM akpaHe ans K1 BeibpaH curHan CuHyc. B atom npumepe B
KayecTBe BbIXOOHOIO curHana (CvrHana HecyLen) Mcnonb3yeTcs CUrHan CUHyconaanbHOM

dopmbI.

B Bbinagatowem MeHto K1 Ha ceHcopHOM 3kpaHe BbibepuTe pexmm paboTsl HenpepbIBHbINA.
Beibepute kHonky Moaynsauus.

MpokpyTWTEe NaHernb BHM3, YTOOLI HANTK onumio Trn Modynsauun, u 3ameHuTe eé napameTp Ha YMH.

[nsa onumm nctouHunka curHana Mict.YUMH Beibepute napameTp BHyTpeHHUn nnu BHewHnn.
Ecnu BbibpaH napameTp BHewHuin, napameTp CABUM YacTOTbl MaHUNYNALMW UTHOPUPYETCSI.

BbibepuTe onuuto YacToTa ckayka 1 ycTaHOBUTE €€ 3HayeHne. YacTtoTa HecyLlero curHana
CMeLLaeTecsl A0 YacToThl CKayka C BbIOpaHHOM CKOPOCTbLIO CABUra YacTOTbl MaHUNynAUuK, a
3aTeM BO3BpaLLAETCH K 3HAYEHMIO MCXOOHOW YacTOThl.

NMPUMEYAHME. ["'eHepaTOopbl CUrHANoB Npon3BosibHOM opmbl/pyHKUMIA cepum AFG31000 reHepupytoT
YMH curHansl ¢ HenpepbiBHOW (ha3omn.

2019/08/23

Ch1 Sine Modulation ¥ Ch2 Sine v

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 0omv

Modulation Type Units Vpp

FSK Source Internal

PucyHok 39: Tun moaynsauum
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UJMpOTHO-I/I MnyrnbCHasa MoAynsauunsa CUurHana

Ansa 2zeHepupoeaHusi cuzHana ¢ WupomHo-umnynbcHol modynsayuel (LUAM):
1. BblbepuTe 3Ha4yok Ba3oBbIn.
2. Bbibepute kHonky MMnynbc B BbinagawowemM MeHo K1 Ha CEHCOpHOM 3KpaHe.

2019/08/23

Pulse

(2 I 2

2 1

v Modulation Ch2 | Sine |

) 00 MHz Frequency
Phase
Amplitude
Offset

Units

PucyHok 40: Bbi6op nMnynbcHoM ¢hopMbl cUrHana

v | Continuous v

1.000 000 000 00 MHz
0.00°

1.000 Vpp

0mVv

vpp

3. B Bbinagatowem meHio K1 Ha ceHCopHOM 3kpaHe BbibepuTe pexum paboTel HenpepbiBHbIN.
4. Bblbepute kHonky Moaynsauus.

2019/08/23

Frequency
High
Low
Units

Duty

Leading

Ch2 ‘ Sine

Frequency
Phase
Amplitude

Offset
50.000 % Units

4.00 ns

100.0 ps

PucyHok 41: Bbi6op pexuma Moaynsiuus

v H Continuous ~

1.000 000 000 00 MHz
0.00°

1.000 Vpp

0mV

Vpp
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5. [Onga Hactporiku uctovHuka Uet.LUUM BeiGepute napameTtp BHyTpeHHUR nnu BHewwHmn.

2019/08/23

Leading 4.00 ns Frequency 1.000 000 000 00 MHz

PWM Source Internal Phase 0.00°

Trailing Internal Amplitude 1.000 Vpp

Modulation Shape Offset 0mVv
PWM Frequency 10.00 kHz Units Vpp

Deviation 5.0%

PucyHok 42: HactpoWkn ucroudmka LUMM

6. BbibepuTte onumio [leBnauma 1 yctaHoBMTE 3Ha4YeHWe aeBnaumm B npoueHTax (aesnaumns LAM).

2019/08/23

cht [ Puse ][ Moduation -] ch2

Leading 4.00 ns 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 0mv

PWM Frequency 10.00 kHz Units Vpp

PucyHok 43: Hactpowka geBuaumm
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7. Onpepenute dhopmy Moaynsauun.

2019/08/23

Ch2 [ Sine v] Continuous ¥

Leading Frequency 1.000 000 000 00 MHz

PWM Source Phase 0.00°

Trailing Amplitude 1.000 Vpp

Modulation Shape Offset 0omv

PWM Frequency 10.00 kHz Units Vpp

Deviation 5.0 %

PucyHok 44: Hactpowku cdopmbl Mmogynsauum

NMPUMEYAHME. Bonee nogpobHoe onncaHne npumMmepa NPUMEeHEeHNst 3Toro Tuna Moaynsaumm cM. B .
YnpaeneHve CKOPOCTbIO ABUraTens Npy NoOMOLLM LUIMPOTHO-MMMYbCHOW Modynaumm (Ha cTp. 128).
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BbixogHowu curHan 3anyckKa

B oByxkaHanbHbIX MoAensax npubopa BbIXOQHOW CUrHan 3anycka 1 curHan npubopa npmesasaHbl K
pexumy paboTbl 1 pyHKLMK, KOTopble BbibpaHbl Ha Bknagke K1.

4Ymo6b1 Hacmpoumb 8bIXOOHOU CU2Has 3arnycKa:

1.

w

CoeagnHuTe pasbém Bbixog 3anycka kaHana K1, kotopbit HaxoguTcs B rpynne TPUITEP Ha
nepegHen naHenu npnbopa cepumn AFG31000, n BXOOHOW pasbEéM BHELLHETO MCTOYHUKA 3anycka
ocumnnorpada. C paswbéma Bbixog rpynnel TPUTTEP cHumaeTcs curHan 3anycka, nogaBaembli
Ha ocuunnorpadebl.

BbibepuTe 3Havok Ba3oBbIM.
B Boinagatoiiem meHto K1 Ha ceHCoOpHOM akpaHe Bbibepute pexunm pabotel HenpepbIBHbIN.

B BbimagatoLeM MeHio Ha CEHCOPHOM 3KpaHe Bbibepute popmMy curHana MpsiMoyronbH..
BbixogHowm curHan 3anycka npeacraBnsieT cobon curHan npsiMoyronbHoOn opmbl ¢
HapacTatLLMM (PpOHTOM B Hayarne Kaxaoro nepuoga. Korga yactora BbIXOLHOMO CMrHana Bbille
4,9 Ml'y, [encTBylOT onpeaenéxHHbIe OrpaHUYEeHNs.

B BbinagatowieM meHio K1 Ha ceHCopHOM 3KkpaHe BbiGepute pexxum Ceunup.. Korga ans pexuma
CBUMMPOBaHWS ycTaHOBMEH napameTp MoBTopeHne unu 3anyck n BelopaH BHYTPEHHUI UCTOYHUK
3anycka, BbIXOAHOW curHan 3anycka npefcTtaBnsieT coboit curHan npsiMoyronbHon dhopmbl ¢
HapacTatoWwuM POHTOM B Havarne Kaxaoro kadyaHusi.

B BbinagatowemM meHio K1 Ha ceHcopHOM 3kpaHe BbiGepute pexum Mogynsuma. Koraga BbiGpaH
BHYTPEHHMI CTOYHUK CUrHana MoaynsiumMm, BbIXOAHOKM curHan 3anycka npeacTaBnsieT cobol
CurHan npsiMoyrosibHoi hopMbl C YacToTo Moaynupytowero curHana. Mpu Boibope BHELLIHErO
MCTOYHMKa MOAYNSLUUM BbIXO CUrHana 3arnycka oTKIo4aeTcs.

B Boinagatowiem meHio K1 Ha ceHCopHOM akpaHe Bbibepute pexnm Mayvka. Korga BeiGpaH
BHYTPEHHMI UCTOYHMK CUrHana 3anycka, BbIXOAHOW CUrHan 3anycka npeacrasnseTt cobon
nocneaoBaTenbHOCTb CUTHANOB NPSAMOYrOfbHOM POPMbI C HapacTalLwmm PPOHTOM B Havane
Kaxxgoro naketa. Ecnu BbiGpaH BHELWHUI NCTOYHMK 3anycka, ypOBEHb BbIXOOAHOIO CUMrHana
3arnycka BbICOKWUIA NPW BbICOKOM YPOBHE BXOLHOMO CUrHana 3anycka.

NMPUMEYAHME. Ecnu HacTpoiika YacToTbl BbIXOQHOMO curHana 6onbue 4,9 My, YactoTa BbIXOQHOMO
curHana Ha pasbéme Biixop rpynnsl TPUTTEP B onpegenéHHoe umMcno pa3 MeHbLUe YacToThl,
npesblwatowien 4,9 My,

Tabnuua 9: HacTpoliika YyacToTbl BbLIXOQHOIO CUrHana

HacTpoiika 4acToTbl BbIXOAHOO curHana (ML) YacToTa 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 go 24,500 000 000 O Fs/5

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

ot 34,300 000 000 1 mo 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 ~ HeT curHana

NMPUMEYAHUE. Korga npubop reHepupyeT HenpepbIBHLIN curHarn ¢ Yyactoton 6onee 50 MI'y, curHan
3anycka Ha pa3béMe Bbixoa rpynnel TPUTTEP otcytcTByeT. Koroa npubop reHepupyeT curHan
MOAynsAuMn, OH He MOXET reHepmpoBaTb curHan 3anycka Ha Beixoge rpynnel TPUITEP, ecnn ana
WCTOYHMKA MOAynsLuMM BbiOpaH napameTp BHeLHWIA.

[eHepaTop curHanoB nponsBonbHOM hopmbl/dyHkLMI cepum AFG31000 PykoBOACTBO MO 3KCnyaTaumm
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BbipaBHuBaHue a3 ABYyX KaHarnoB

NMPUMEYAHMUE. 3T10T pasgen NnpyuMeHNM TONbKO K ABYXKaHanbHbIM MOAeNsiM Npubopos cepumn
AFG31000.

"eHepaTOpbl cMrHanoB Npon3BoribHoOM opMbl/yHKUMA cepumn AFG31000 npy U3MEHEHMMN YaCTOThI
NCNonb3yloT MeTo HenpepbiBHOM dasbl. I3MeHeHne 4acToTbl CUrHana Ha OAHOM KaHarne BnusaeT Ha
pasHOCTb ha3 Mexay ABYMS KaHanamu.

Hanpumep, ecnv npubop reHepupyeT CnMHycouaanbHbl curdan ¢ Yactoton 5 MMy Ha obomx kaHanax
(K1 m K2), dbasbl curHanoB obomx kaHanoB ognHakoBbl. Ecnn yactoTa B kaHane K2 nameHsietcs oo
10 Ml'y, a 3aTem Bo3Bpawaetcd k 5 My, pasa curHana Ha kaHane K2 He Bo3BpallaeTcs K
NCXOOHOMY 3Ha4yeHuto. YTobbl MI3MEHUTbL Pa3HOCTL ha3 Mexay ABYMsI KaHanamu, Hy)XXHO OCTaHOBUTb
reHepMpoOBaHMe CUrHarioB 1 3anycTUTb ero 3aHoBO. [N n3aMeHeHus pasHocTu a3 B npmubope
npegycMmoTpeHa pyHKuma PasoBbIn COBUT.

Hwxe npuBoanTCcsa onucaHne nopsiaka HaCcTPOWKWU BbipaBHMBaHWSA a3 B ABYXKaHanbHOW mogenu. B
3TOM NprMepe UCMONb3yeTCs HEMPepPbIBHbIN CUHYCOMAAnbHbIN curHan ¢ Yyactoton 5 M.
Y6egutechb, 4To Ang 060UX KaHaNoOB yCTaHOBIEHO 3HayYeHne dasbl O rpagycos.

[ns ebipagHUBaHUsI HACMPOEK CU2HAI08 060UX KaHAIO8:
1. Bblbepute 3Ha4yok Ba3oBbIN.

2. Ha ceHcopHOM akpaHe nameHunTe HacTponky onumm Yactorta K1 Ha 10 MINy, a 3atem Ha 5 MIy,.
O6paTtuTe BHUMaHue, 4To YactoTa 1 pasa curHana Ha K2 He nameHsTcs.

2018/08/31

Ch1 Sine v Continuous v Ch2 Sine v
Freq 5.000 000 000 00 MHz Freq 1.000 000 000 00 MHz

Phase 0.00° Phase 0.00 °

High 500 mV Ampl 1.000 Vpp

Low -500 mV Offset 0mV

Vpp Units Vpp

PucyHok 45: Hactpouka yactotbl K1 Ha 5 MINy
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3. CmaxHuTe BBEpX CTPEnKy, KOTopas HaxXxoauTCHa BHU3Y 3KpaHa, 1 BbibepuTe Bknaaky MexkaHanbH.
4. Y1006bI BbIpOBHATL a3kl K1 1 K2, BbibepuTte kHOMKy ®a30BbI CABWT.

2018/08/31

e

InterChannel Ch2 Multi-unit sync  Save/Recall ArbBuilder

Align Phase _] Level Ch1=Ch2 Copy Ch1 to Ch2

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

PucyHok 46: BeipaBHuBaHue a3 K1 n K2

Mocne BblpaBHMBaHWUSA a3kl kaHana 1 unu kaHana 2 npubop npekpallaeT reHepupoBaHNe CUrHanoBs,
HacTpauBaeT hasbl CUrHanoB Ha 0b6oMX KaHanax U aBToMaTM4eckn BO30OHOBMSET reHepMpoBaHue
CUrHaros.

Amnnutyaa

YTtobbl HacTpouTb amnnuTydy curHana Ha K1 n K2 Ha oguHakoBoe 3HaveHue, BbIOepUTe KHOMKY
YpoBeHb K1=K2.

YacTtoTta/llepuop

YT106bI HACTPOUTL YacToTy curHana Ha K1 n K2 Ha ogmHakoBoe 3HayeHue, BbibepuTe KHOMKY
Yacrtota K1=K2.

HaCTpOﬁ Ka mMmneagaHca Harpy3ku

MmnepaHc Ha BbIxOAe reHepaTtopa CUrHanoB Npoun3BosnibHon hopmbl/dyHKumiA cepumn AFG31000 paBeH
50 Om. Ecnn nogknounTb Harpysky, otnmyarowytocs ot 50 Om, otobpaxaemble 3HaYeHnss AMNNUTyabl,
CwmeLleHns n BepxHero/HwxkHero ypoBHs 6yoyT oTnnyatbCcsl OT COOTBETCTBYIOLLMX NapaMeTpoB
HanpshkeHus Ha Bbixoge. YTobbl oToOpaaemble 3Ha4YeHMs COOTBETCTBOBANM NapaMeTpam BbIXOOHOIo
HanpshkeHus, HeobxoauMOo 3aaTb MMNeaaHc Harpy3ku. YToObl HACTPOUTE UMMNEAAHC Harpy3Kku,
BOCMONb3YNTECh BblABUIraeMON NaHerbio, HAXOOALWENCA B HUXKHEN YaCcTn aKpaHa.

Ymo6bI Hacmpoumb uMnedaHc Ha2py3KU:

1. Bblbepute 3Ha4yok Ba3oBbIN.

2. CmaxHuTe BBEpPX CTPESIKY, KOTOpas HAaXoOuTCS BHU3Y aKpaHa, 1 BbibepuTe Brknaaky K1.

3. Bebibepute kHonky Harpy3ka, a 3atem napameTp Harpy3ka, Beicokun Z vnmn 50/100.

4. [na umnegaHca Harpysky MOXHO yCTaHOBUTL Ntoboe 3HayeHre B gmanasoHe oT 1 Om go 50 Om.

Ecnn gns nmnegaHca Harpy3kn yCtaHOBJ1€HO 3Ha4YeHue, OTIIn4Hoe OT 50 Owm, 3710 3Ha4veHue
0T06pa>|<aeTcs1 KaK XapaKTepUucTnka CoOCToAHUA BbiXxoaa.

[eHepaTop curHanoB nponssonbHoM hopmbl/dyHkLMI cepum AFG31000 PykoBOACTBO MO 3KCnyaTaumm
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NMPUMEYAHUE. MimnegaHc Harpysku ncnonb3yetcs Ans Bolbopa 3HavYeHUn aMnnutydbl, BENUYUHbI
CMeLLEHMS N HAaCTPOWKN BEPXHETNO N HVXKHEro YPOBHS CUrHana.

Ecnu BbIBpaHo BbICOKOE 3Ha4YeHUe nMnegaHca U B Ka4ecTse eAMHNLbI U3MEPEHNs aMnnnTyapl
BbIXOQHOrO CMrHana ykasblBaeTcs Abm, eanHuua nsmepeHus asTomaTmyeckm uameHseTcs Ha Bpasmax.

U3meHeHMne nonApHOCTUN CUTHana

YToObl N3MEHNTL NONAPHOCTL CUrHana, BOCMNoONb3yWTeCh BblABMraeMon NnaHenbto, HaxoasLencs B
HWXHEW YacTu 3KkpaHa. B cneayiowem npymepe nokasaHo, Kak nonyunTb anddepeHumnansHbIn
curHan npu nomoLLy OyHKLMN MHBEPTMPOBAHUS CUrHana AByxXKaHanbHOW Moaenu.

Ymo6bbI usmeHUMb MoJIAPHOCMb CU2Hana:

BbibepuTe 3Havok Ba3oBbIn.

Bbibepute popmy curHana CuHyc.

B Bbinagatowem MeHto K1 Ha ceHcopHOM 3kpaHe BblibepuTe pexnm paboTsl HenpepbIBHBbINA.
CmaxHuTe BBEPX CTPESIKY, HaXOASALLYIOCS B HWKHEN YacTn CEHCOPHOro akpaHa.

Ha Bknagke MexkaHanbH. Bbibepute kHonky Kon. aaHH. K1 B K2.

Mocne nosiBneHns Ha aKpaHe 3anpoca O NOATBEPKAEHUN, HaXMUTE Ha kKHonKy OK, 4Tobbl
CKOMMpPOBaTb HAaCTPOWKW.

o g~ wN e

InterChannel Ch2 Multi-unit sync  Save/Recall ArbBuilder

Align Phase [] Level Ch1=Ch2 Copy Ch1 to Ch2

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

PucyHok 47: KonupoBaHue AaHHbIX KaHana 1 B kaHan 2

eHepaTop cMrHanoB Npon3BorbHOM opMbl/pyHkumnn cepmum AFG31000 PykoBoacTBo no aKkcnfyataumm
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7. Ha Bknagke K2 Bbibepute kHonky UHBepcus. CmaxHUTe MEHIO BHU3, YTOObI NPOCMOTPETL
JaHHble 000oMX KaHarnos.

2018/07/19 10:50

e

Inter-Chs Multi-unit sync  Save&Recall ArbBuilder
Vv (500 M Invert

Ch1 Complement

PucyHok 48: U3ameHeHMe NONsIpHOCTM cCUrHana Ha KaHane 2 no cpaBHeHuto ¢ K1

ObpaTtuTe BH1UMaHWe, 4YTO Ha NaHenu B HvkHen Yyactu Bknaakv K1 n K2 n3obpaxeHsl MHBEPTUPOBaHHbIE
CMHycouaarnbHble CUrHarnbl. Takyto e MHBEPCUIO MOXHO BbIMOSNHWTb A4S MH06ObIX CUrHanoB B
3aBUCUMOCTM OT TpebOoBaHMIM 3aKa3uymka.

(@ S00mv 500my 50GS/S ‘ ‘ o 5 u.uuv'l
points | |

PucyHok 49: UHBepTMPOBaHHbLIN CMHycOuAanbHbIN CUrHan
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Ho6aBneHue wymoB

UTto6bl 4O6aBUTbL BHYTPEHHUIN CUrHAI LWyMa, BOCMNONb3YUTECh BblABMraeMomn NaHenbto, HaxoasiLencs
B HXXHEN YacTu aKpaHa.

4Ymo6biI dobasumb wym:

BbibepuTe 3Havyok Ba3oBbIM.

Ha ceHcopHoM akpaHe BblbepuTte dopmy curHana Cunyc.

B Buinagatoiem meHto K1 Ha ceHCOpHOM akpaHe Bbibepute pexnm pabotel HenpepbIBHbIN.
CmaxHuTe BBEpPX CTPENKY, HaXOASLLYOCS B HUXKHEWN YacTM CEHCOPHOro aKpaHa.

Ha Bknagke K1 Bbibepute anga onuuum LLlym napametp Bkn.

BbibepuTe 3HaveHue nog onument LLym n BBeguTe ypoBeHb Lyma.

© 0k wbhpE

Ha cneaytouwem pucyHke nsobpaxéH curHan nepeq goGaBreHnem wyma.

2018/05/14

‘ 5.000 000 000 00 MHz

0.00°

| 500 mv

PucyHok 50: CurHan 6e3 wyma

Ha pucyHke Huxe nsobpaxéH curHan nocne gobaeneHus wyma.

NMPUMEYAHMUE. Bo n3bexaHve Bbixoga 3a npeAensl U3-3a gobaeneHus wyma amnintyaa BbIXO4HOTO
curHana aBToOMaTU4eCKN yMEeHbLLIAETCH BOBOE.
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Taoons l | @
value Mean Min Max Std Dev I i+~ —148.000ns J110k points
@D Amplitude 440mv 458m 408m 656m 40.4m |

PucyHok 51: CurHan nocne go6aBneHus wyma

NMPUMEYAHME. [ina po6aeneHnsi LUyMOB UCMNONb3yeTCs BCTPOEHHbIN (LMdpOoBOI) reHepaTop LLYMOB.
Curnanel wymoB ansa K1 n K2 HesaBucumbl gpyr ot gpyra. Nocne HaxaTus Ha nepegHert naHenm KHOMKM
Bbixog kaHana ons BKMOYEHUS BbIX04a, COCTOSIHUE Bbixofda MeHsieTcs ¢ Boeikn. Ha Wym. Ecnv gns
onuwum Lym BbIGpaH napameTp Bkn., amnnuTyaa BeIXOQHOMO CUrHana ymeHbLuaetcs Ha 50 %.

[lobaBneHune BHeLUHeEro curHana

Ha 3agHen naHenu reHepaTopa Npou3BOfbHbIX cUrHanos/dyHkumin cepum AFG31000 HaxoauTcs
pa3beém [don.Bx., NO3BONSAOLWMA A06ABNATL BHELLHWIA CUrHAN K BbIXOAHOMY curHany kaHana K1.

Ansa dobaesieHUs1 BHEeWHe20 CU2Hana.

1. TMoacoeguHUTe NCTOYHUK BHELLHEro curHana kK pasbémy [lon.Bx. Ha 3agHen naHenu npubopa.
2. Bbibepute 3Ha4yok BasoBbIn.

3. CmMaxHuTe BBEPX CTPENKY, HaXOOALLYCS B HKHEN YaCcTh CEHCOPHOro aKpaHa.

4. Ha sknagke K1 Bbibepute kHonky lobaBneHne BHeLw.curHana.

Haxmunte kHonky Beixopa K1 Ha nepeaHen naHenw.

Ha cneaywmx pucyHkax npnBoadATcAa npuMepbl BHELWHUX CUTHarNoB 4O U nocne nobaBneHus wyma,
nony4yaemMoro OT BHeLWHero MCTo4YHuKa. Ha nepBoOM PUCYHKe I/|306pa)KéH BHeLLUHMM curHan. Ha
BTOPOM PUCYHKe I/I306pa)KéH I'IpFIMoyFOJ'IbeIIZ curHan nocne gob6aBneHus BHELIHEro curHana wyma.
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(@D 200 Q ] |] @& s 28
Value M Min Max std Dev |‘7" 10k points
@D Amplitude  984mv__ 979m 936m 1.02 15.7m
7)un 2018
19:21:14

PucyHok 52: BHewwHuI curHan nepepg go6aBneHnem wyma

Ha cnegaytowem pucyHke nsobpaxeéH curHan nocne gobasneHus wyma.

@ 200mvV < ] 300ns 2.50GS/s H @ 7 288mv
f value ™M Min Max std pev | \*v148.000ns J{10kpoints J{
@D Amplitude  984mv_ 977m 936m 1.02 16.1m |

] 7)un 20|S"
19:21:28

PucyHok 53: BHewHu curHan nocne nob6asneHusi wwyma
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CospnaHue audcpepeHUManLHOro curHana

Yto6bl co3gaTh AnddepeHUnanbHbIn CMrHan, MOXHO MCNoNb30BaTh ABYXKaHamnbHbIA NpMbop,
3anporpamMmmumpoBaB kaHarn K2 Ha BbIBO4 AOMNONMHUTENbHLIX cUrHanoB kaHana K1. HacTtpoiikm kaHana
K2 moxHO 6bICTpO onpeaenuTb Npy noMowm dyHkumm K1 lononHeHune.

Ymo6bi coz0amb dughghepeHyuanbHbIl cu2Hal.:

1. Bblbepute 3Ha4yok Ba3oBbIN.

2. [lpv nomMmoLLM 3NEMEHTOB yNpaBneHnsa CEHCOPHOro 3KpaHa BBeAMTE HAaCTpPonku kaHana K1.
3. CmaxvBaHueMm BBEPX CTPENKN OTKPONTE MEHIO B HUXKHEN YaCcT CEHCOPHOro aKpaHa.

2018/08/31

Ch1 Sine v Continuous v Ch2 Sine v

Freq 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 -500 mv Offset 0mVv

Units Vpp Units Vpp

PucyHok 54: BbiagBMraemasa HMXXHAA naHenb

4. Bblbepute Bknagky K2, a 3atem kHonky K1 JlononHeHue. ®opma 1 BpeMeHHbIE HACTPOWKM
curHana kaHana K2 konupytotcs us kaHana K1, a HacTpoviku amnnuTyabl curHana kaHana K2
WHBEpPTUpYLoTCA 13 KaHana K1.

InterChannel Multi-unit sync  Save/Recall ArbBuilder

v (500 & Invert

Ch1 Complement

PucyHok 55: Bknagka K2 u kHonka K1 [lononHeHue
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BHewWwHN TaKTOBbLIW ONMOPHbLINA CUTHAN

BxogHon pasbém ansa BHelwHero onopHoro curHana (BHELL.OMOP.BX.) v BbixogHOWM pasbém ans
BHelLHero onopHoro curHana (BHELL.OMOP.BbIX.) HaxoasaTcsa Ha 3agHen naHenu reHepartopa
CUrHanoB Npon3BonbHoOM dopmbl/yHKum cepum AFG31000. Mprubop MoXeT ncnonb3oBaTh B
KayecTBe OMOPHOro cUMrHana Kak BHyTPEHHUI, Tak U BHELUHWI CUrHarn.

BxogHOM 1 BbIXOAHOW pa3bEéMbl BHELLHEr0 ONMOPHOro CUrHana UCnonb3yrTes ANs CUHXPOHM3aL MK
Heckonbkux npubopos cepum AFG31000. B kauecTBe OMOpHOro curHana npubdop MoxeT
NUCNonb30BaTb BHYTPEHHUA NN BHELUHWUA UCTOYHUK. Koraa akTmBMpOBaH BHYTPEHHUIA OMOPHLIN
curHan, Ha BbixogHow pasbém BHELL.OMNMOP.BbIX. Ha 3agHen naHenu npubopa nogaétcs OnopHbI
curHan ¢ yactoton 10 MI'u. 3TOT cMrHan CUHXPOHU3NPYET Opyrne yCTponcTea ¢ Npndopom.

Korga akTMBMpoBaH BHELUHWI ONOpPHbIN curHan, pasbém BHELL.OMOP.BX. Ha 3agHen naHenu
npmbopa ncnonb3yeTcs B Ka4ecTBe BXoAa ANsi BHELIHEro OnopHOro curHana. BHewHWn onopHeIn
curHan Cny>xuT ans CMHXpoHn3auun npubopa.

NMPUMEYAHUE. BHelwHWIN TAKTOBLIV ONOPHbLIV CUrHan JomkeH 6biTb HacTpoeH Ha 10 MIu. Ecnm
BbIOpaH BHELLHU curHan, ydoeamTtech, 4To no kabento, NoakntoyaemMmomy K npubopy, MOXHO nepegaBaTb
curHanel ¢ Yyactoton 10 MITu. Mpu BeiGOpe BHYTPEHHEro curHana, reHepauns BHyTPEHHEro TakToBoro
curHana ¢ yactoton 10 My HauyMHaeTcss HemeaneHHo.

Ymob6bI ebi6pamb ONOPHbIU Ccu2HalT:
1. Bblbepute onuuio CepBuc.
2. Bbibepute onumio Cuctema.

3. B HacTporikax OnopH.curHan Belbepute onumio BHyTpeHHUn unu BHewHunn. Ecnu
3agencTeoBaH pasbém BHELL.OIMOP.BX., npoBepbTe NpaBUiIbHOCTb COEOUHEHWIA.
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CUHXpPOHM3aLUUsA HECKOJIbKUX NPMbopoB

"eHepaTOp curHanos NPou3BonbHON opmMbl/dPyHKUMA cepun AFG31000 MOXHO MCNOMNBL30BaTh A1
CUHXPOHM3aUnn paboTbl HECKOSbKMX FreHepaTopoB 3TOro Tuna.

Bo MHOrMx obnactax npyMeHeHns Ans CUMynaunmM TeCTupyemMblX YCTPONCTB TpebyeTcs bonblue aByx
KaHanoB A curHanos. Hanpumep, AN cMMynaumMm HanpskeHus 3-hasHom CUCTeMbl NUTaHUS
Hy>HO 3 KaHana. Ecnu npu aTom Takke TpebyeTca cuMynaumns Toka B NMHNUAX, obLlee Yncro
KaHanoB BO3pacTaeT A0 LWeCTH.

Y106kl yO0BNEeTBOPUTL NOA0GHbIE TpeboBaHMS, reHepaTop MOXET CUHXPOHU3NPOBATL PaboTy
HeCKONbKMX NpUGOopPoB.

NMPUMEYAHME. YT0o0bI CMHXPOHM3MPOBAaTbL ABa Npubopa, Heo6XoaMMO OCTaHOBUTL FrEeHepaLmio
BbIXOAHbIX CUrHANOB.

HAnsi mo2o ymo6b! CUHXPOHU3UPOBaMb HECKOJILKO 2eHepamopos AFG:
1. Bbibepute 3Ha4ok BasoBbin.
2. CmaxHuTe BBEpX CTPenKy, Haxo4sLLyCcs BHU3Y aKkpaHa, n Bblbepute Bknaaky CUHX. HECK.

e

InterChannel Ch2 Multi-unit sync Save/Recall ArbBuilder

Set this instrument as master or

subordinate unit.

e

O  subordinate

PucyHok 56: Bknagka CuHX. Heck. 1

3. Bbibepute onumio Beaywuin nnu Begombin.
4. HaXmnTe Ha KHOMKyY CO CTPENKOW BNpaBo, YTOObI MEPENTU Ha CreayIoLLY0 CTpaHuLy.

5. CoepunuTe pasbém Bbixop 3anycka (Begylwimii npnbop) n pasbém Bxopg 3anycka (Begombiin)
kabenem c pazbémamu BNC, kak yka3aHO Ha pUCyHKe Huxe. Haxxmute Ha KHOMKY CO CTPernKon
BMpaBo 1 NepenanTe Ha CreayoLyo cTpaHuuy.
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Multi-unit sync Save/Recall ArbBuilder

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

Subordinate [ < . S

PucyHok 57: Bknagka CUHX. Heck. 2

6. CoeguHute pasbém BHELL.OMOP.BbIX. (Begywwi npnbop) n pazvém BHELL.OMOP.BX.
(Begombin) kabenem BNC, kak yka3aHO Ha PUCYHKE HUXKeE.

InterChannel Ch2 Multi-unit sync Save/Recall ArbBuilder

Connect EXT REF OUT (master)
and EXT REF IN(subordinate) with

@*‘@ @*@Jg :5:)«@ ©® J@ another BNC cable.

Master Subordinate EI

PucyHok 58: Bknagka CuHx. HeckK. 3
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7. HaxmuTe Ha KHOMKy CO CTPErikon BNpaBo 1 nepenguTe Ha crneayoLlyo CTpaHuLy.
8. HacTponTe 3agepkKy 3anycka Mmexay BegyLimMm 1 BegomMbiM Npubopom.

e

InterChannel Ch2 Multi-unit sync Save/Recall ArbBuilder

Set Trigger delay between
master and subordinate.

0.0ns

0.0ns < | | >

PucyHok 59: Bknagka CuHx. Heck. 4

9. HaxmuTe Ha KHOMKyY CO CTPESiKOM BMpaBo 1 NepenanTe Ha CneayoLLyo CTpaHuLy.
10. Bblbepute onuuio CUHXPOHU3UPOBATb.

e

InterChannel Ch2 Multi-unit sync Save/Recall ArbBuilder

Press Synchronize button to start
Multi-unit sync.

< |

Synchronize

PucyHok 60: Bknagka CuHx. Heck. 5
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Ha cnepytoliem pucyHke nokasaH curHan, reHepvpyemsblii BegyLimmMm npubopom.

] (1.25GS/s I ‘ & - 0.00V)
Value Mean Min Max std Dev 10k points | |

plitude 40.0mv__ 199m 40.0m 1.08 307m ) .

7jun ll:lls‘

121:22:44 |

PucyHok 61: CurHan Bepyliero npu6opa

NMPUMEYAHME. Ecnu ucnonb3aytoTcsa kabenun anuHom ognH meTp n 6onblue, 3agepkka curHana
BEAOMOro npmbopa MoxeT cocTtaBnaTb 40 HC 1 6onee. [1oaTOMy pekoOMeHAYETCSA CBECTU 3a4ePXKKY
Mexay BeayLmm 1 BeaAoMbIM NpubopoM Ao 0 NyTEM U3MEHEHUS 3HaYeHUs BeayLero npudopa
(nogpobHee cm. B n. MNopsagok ucnonb3dosaxus MO InstaView [Ha cTp. 59]).

Ha crneaytowmx pucyHkax nokasaHbl BbIXOAHbIE CUTHASbI 40 U NOCHEe CUHXPOHU3auun. BepxHuii
CUrHarn reHepupyeTcs BEAyLLUMM NPUGOPOM, HKHUIA — BEAOMBIM.

@ soomve @ ] 800ns 1.25Gs/s || @ 7 u.uov"

v Mean Min Max std D i§+~1.38400us 110K points
@D Amplitude 1.06 V 208m 40.0m 1.06 298m
7 jun zms"
21:25:46 |

PucyHok 62: CurHanbl BeayLliero 1 Be4omMoro npubéopa Ao CUHXpOHMU3auum

eHepaTop cMrHanoB Npon3BorbHOM opMbl/pyHkumnn cepmum AFG31000 PykoBoacTBo no aKkcnfyataumm

55



KpaTkoe onucaHvne gyHKkummn

(@) S500mvV @D 1.00) )| 80 |] & s o.00V
value Mean Min Max std Dev | i+>1.384004s s M
@ Amplitude 1.06 VvV 150m __ 40.0m__ 1.06 298m

] 7 jun :ols"‘
21:24:57 |

PucyHok 63: CurHanbl BeayLiero u Begomoro npu6opa nocrie CUHXpOHU3auum

MPUMEYAHME. YT0oObl NpN CUHXPOHN3ALMN NOMYYUTb Ha BbIXO4E HEMPEPLIBHbLIE CUrHanbI, Bbibepute B
MeHto Cuctema onumio OnopH.curdan, BHeWwHWN B ka4ecTBe MCTOYHUKA 3arycka A1 rNaBHOro
npunbopa, 4Tobbl OCTaHOBUTL reHepauuto curHana. B HacTporikax AFG ans K1 nog onuuen Pexum
BbIOepuTe onumio HenpepbIBH. LMKNbI 4115 CHYETYMKA NAKETOB CUrHANoOB BEAYLLEro U Be4OMOro
npubopa. [ina nepesanycka reHepMpoBaHWsi CUrHANOB U3MEHNTE NCTOYHUK 3anycka BeayLero npnbdopa
Ha BHyTpeHHUA.

USB-HakonuTenb

Mpu nomoLm USB-nopTa, KOTOpbI HAXOAUTCH Ha NepeaHen naHenu reHeparopa curHarnos
nponseornbHor hopmbl/yHKUMA cepumn AFG31000, MOXXHO BbINOMNHATL CredyoLue onepaumm:
" COXpaHATb Unu 3arpy>aTb Morib3oBaTernbCckne curHansl B u n3 USB-HakonuTens;
" COXpaHATb UNnu 3arpyaTb HaCTPOWKW B U 13 dannos Ha USB-Hakonutene;
= OBHOBMATH MUKpoMNporpammy npudopa ¢ USB-HakonuTens;
"  COXpaHATb CHUMKM 3KpaHa Ha USB-HakonuTterne.

NMPUMEYAHMUE. Mpun nogknioveHnn USB-Hakonutens kK npubopy Ha aKpaHe NosBnsieTcst coobLieHune.
Moka coobLieHne He uc4esHeT, He nssnekante USB-Hakonutens. B cnyyae nssnevyexHns
USB-HakonuTens B TO BpeMs kak oTobpaxaeTcs 370 coobLieHmne, npubop MoxeT 6biTb NOBPEXOEH.

MogpobHee 0 TOM, Kak COXpaHATb N OTKPbIBATb CUrHArbl, MOXHO Y3HaTb B N. OTKPbITL/COXPaHUTL
curHan npousBosbHON opmbl (Ha cTp. 30).

Bonee nogpobHas nHdopmaums o0 HacTponkax npudopa coaepKMTCS B M.
CoxpaHeHve/BoccTaHoBneHve HacTpoek npubopa (Ha cTp. 57).

YT06bI Y3HaTL NoapobHee 06 obHoBREHWU Npnbopa, cM. N. O6HOBNEHNEe MUKponporpaMmMbl npubopa
(Ha cTp. 96).
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CoxpaHeHue/BoccTtaHoBnNeHMe HaCTpoekK npmnodopa

HacTtpoiku ons TecTupoBaHMs MOXHO COXpaHaTb B BUAeE harinoB BO BHYTPEHHEN NaMATU UMK Ha
BHewwHem USB-Hakonutene. CoxpaHéHHbIE HACTPONKN MOXHO BOCCTAHOBUTL M3 danna BO
BHYTPEHHEN namaTn unu Ha USB-HakonuTene.

Umo6bI coxpaHumb uU 60CCMaHo8UMb HacMpPoUiku npu6opa:

1.
2.
3.

7.

BbibepuTe 3Havok Ba3oBbIM.
Haxxmute kHonky Cox./BocCT.

MepenguTe Ha Bknagky Cox./BOCCT. HA CEHCOPHOM 3KpaHe 1 BbibepuTe onumio Cox. Kak unm
Bbi3BaTh.

Y106kl yka3aTb pacnonoxeHue namsaTu, Bbioepute onumio MamMaTs nnm USB.

BbibepuTte none numeHun pavina, 4Tobsl COXpaHuTb dann, unu Belbepute garin, KOTOpbIA HYXXHO
OTKpbITb UMW 3arpy3unTb.

BbibepuTte mecto anga coxpaHeHus danna: Mamars nnu USB. [1na BBoga nmeHun ganna
BOCMONb3YNTECh KnaBmaTypon Ha CEHCOPHOM 3KpaHe.

YTto6bl OTKpbITE Goain, BoidepuTe onumto MamaTb unu USB.

NMPUMEYAHME. HacTpolikn TeECTUPOBaAHUSA MOXHO COXpaHUTb ans oyayuwmux TectoB. Bo nsbexaxune
Crny4anHoWn nepesanuncu Npyv COXpaHeHMN HAaCTPOEK, Ha 3KPaH BbIBOOUTCA 3HAYOK 3amka. YTobbl
COXPaHWUTb UMK OTKPbITb HACTPOMKM TECTUPOBaHUSA, HaxkmuTe kHonky Cox./BoccT. [ins yaanenust davna
HaXmMuTe KHOMKy YaanuTb. Ecnun HacTpoviku TecTMpoBaHusi coxpaHsitoTcs B dpain Ha USB-HakonuTene,
dann 6yaeT MMeTb pacluMpeHmne . tfs.

CoxpaHeHMe CHUMKa 3KpaHa

CHuMOK 3kpaHa npnbopa MOXHO coxpaHutbe Ha USB-HakonuTensb.

Umo6bI coxpaHumb CHUMOK 3KpaHa:

1.
2.

5.
6.

BctaBbTe USB-Hakonuntens B USB-pa3bém Ha nepefHern naHenu.

BbiBeguTe Ha akpaH n3obpaxeHune, KOTopoe HeobXoANMO COXPaHUTb; panrbl C COXPaHEHHBIMU
nsobpaxeHusamu bygyT UMeTb pacluMpeHune . png.

3atem HaxXMuTe u yaepxvBanTe 0gQHOBPEMEHHO ABE KHOMKM CO CTperkamu nog NoBOpPOTHON
pyYKOM Ha nepenHen naHenu.

OTnyctute obe KHOMKM COo CTpenkamu.
Ha akpaHe nosiButca cooblueHve, ykasblBatoLee, YTo nsobpakeHne CoxpaHeHo.
Haxmunte kHonky OK.

NMPUMEYAHMUE. daiinbl CHUMKOB 9KpaHa coxpaHstoTcs Ha USB-Hakonutene B nanke ¢ UMeHeM TEK.
Mpubop npucsanBaeT BCeM CO3AaHHbLIM harnamMm UMs MO YMOMYAHUIO Xxx . png, MAe xxx — 3anofHUTenb
ANs Tekylwen aatbl U BpEMEHMU.

Y4yeOHbIe nocobus

[na 6onee GbICTPOro 03HAKOMINEHUSI C paboTON reHepaTopa CUrHanoB NPOU3BOJSIbHOMN
dopmbl/dpyHkuun (AFG) npegnaraloTcs criegytowme Kpatkme yyebHbsle nocobus.
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Yye6Hoe nocobue: Bbi6op chopMbl curHana u usMeHeHue HacTpoek

YTto6b! BbIGpaTh OPMY N USMEHUTb HACTPOWKM CUrHana, BoeiNONHUTE criefyolime AeNCTBUS.

Ymob6bI ebibpamb hopMy cuzHaa U U3MeHUMb HaCMpPOUKU:

1.
2.
3.

© N o gk

9.

MoacoeauHWTe WHYP NUTaHUS.
Haxmute kHOMKy nuTaHusa Ha npubope.

Mpu nomowwm kabensi BNC coeguHute Bbixog K1 reHepaTopa cMrHanoB npon3BOoSibHON
dopmMbl/pyHKLMIA C BXOAHBIM pasbeémMoM ocuumnnorpada.

BbibepuTe 3Havok Ba3oBbIN.

Bbibepute curHan.

Haxxmute kHonky Bbixog K1 Ha nepegHen naHenu, 4Tobbl BKITHOYMTE COOTBETCTBYIOLLNIA BbIXOA.
MocmoTpuTe Ha curHan, oTobpaxaembli Ha 3kpaHe ocuumnnorpada.

Bocnonb3yiiTech kHonkamu GbICTPOro AOCTyna Ha nepeaHel naHeny npubopa ans BuiGopa
HacTpoek curHana.

B kayecTBe HaCTpOVIKM, KOTOpYHO HeobXxoaMMO U3MEHUTD, Bbl6epl/ITe onumto Yacrora.

10. [na nameHeHunss 3Ha4eH1s YacToTbl BOCMONb3YWTECh LMPOBOM KnaBnaTypon. Ytobsl

3aBepLUUTb Onepauunto, Haxkmute kHornky BBog. AHanormyHbiM 06pa3omM MOXHO U3MEHUTb
3Ha4eHus napameTpoB AMnnutyaa, ®asa n CmelleHuve.

3HauyeHne YacToThbl TaKkke MOXHO U3MEHMTb MPU MOMOLLM NOBOPOTHOWM PYYKU U KHOMOK CO
cTpenkamu. YTobbl yBenMunTb 3Ha4YEeHNe, NOBEPHUTE PY4KY MO YacoBOW cTpernke. YTobbl
N3MeHNTb ONpPeaenéHHbIN pa3psad, Bbibepnte ero HaxxaTneM KHOMOK CO CTpenkamu, a 3atem
n3MeHuTe, BpaLlas NoOBOPOTHYIO PYYKy. YCTaHOBUTE BbiIBpaHHOE 3Ha4YeHne, HaXxkaB Ha
NMOBOPOTHYHO PYYKy.

Yye6Hoe nocobue: Co3paHme cMHycouaanbHOro curHana

YT06bI cOo3aaTb HEMpepbIBHbLIN CUrHan cUHycouaanbHon hopMbl, BbINONHWTE Creayowmne OeNcTBus.

Ymob6bi coz0amb cuzHas cuHycoudasibHoU ¢hOpPMbI:

1.
2.
3.

MopcoeanHUTe WHYP NUTaHUS.
HaxmuTe kHonky nutaHus Ha npubope.

Mpu nomowm kabenss BNC coeguHute Bbixoq K1 reHepaTopa CMrHanos npon3BOoSibHON
opMbI/PYHKLMIA C BXOAHBIM pasbeémMoM ocuumnnorpada.

BbibepuTe 3Havyok Ba3oBbIM.

Y106kl BbIGPaTh hopMy cuUrHana, HaxxmuTe KHonky CUHycC Ha nepefHeit naHeny npubopa, a
3aTeM KHOMKy pexxuma HenpepbIBHbIN.

Haxmunte kHonky Beixog K1 Ha nepegHen naHenu, YToObl BKITHOYNTE COOTBETCTBYIOLLMIA BbIXO,.

Ona 0T06pa)KeHI/IFI Ha 3KpaHe CMHycoungaribHOro curHana BOCI'IOJ'Ib3yl7ITer (byHKLI,Meﬁ ocu,vmnorpacba
Onda aBToMaTtn4ecKkoro Bbl60pa mMacLitaba. Ecnn r|p|/|60p BbIBOAUT Ha 3KpaH CMHyCOMﬂ,aﬂbeIVI
CUrHan no ymos4yaHuio, MOXXHO BPY4YHYH HaCTpOUTb ocu,mnnorpacb cnegyownm 06pa30M:

= 0,5 mKc/pen.
= 200 mB/gen

YT106bl N3MEHUTB YACTOTY, HAXMWUTE Ha NepeaHen NaHenu KHomky 6bICTPOro AocTyna
YacroTa/llepuogn.

Ha akpaHe nosiutcsa meHto YactoTal/llepmoa/dasa u BbibpaHHbIV napameTp YacTtoTa. Tenepb
MOXHO M3MEHUTb 3HAYEHNE YacTOTbl.
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10. ViameHnTe 3Ha4YeHMe YacToThl NPY MOMOLLM SKPAHHOW KnaBmaTypbl, 3aTEM HaXMUTE KHOMKY
BBopa, 4Tobbl BBECTN 3HAYeHME. AHANOrM4YHbIM 0O6pa3oM MOXHO U3MEHUTb 3HAYEHUS
napameTtpoB AMnnutyaa, ®asa n CmelleHue.

Kpome TOro, 3HauyeHmne 4actoTbl MOXXHO U3MEHUTb MPY MNOMOLLM NMOBOPOTHOW PYYKU U KHOMOK CO
cTpenkamu. Ytobbl yBENNUUTL 3HAYEHNE, MOBEPHUTE PYYKY B HanpaBleHUN YacOBOW CTPENKN.
YTo6bl N3MEHNTL ONpeaenénHbI pa3psd, Bbibepnte ero HaxxaTuem KHOMOK CO CTperikamu, a
3aTemM U3MEHUTE BpaLleHNEM NOBOPOTHOM PYYKH.

NMPUMEYAHME. YT0o0bI yCKOPUTbL BLIDOP HACTPOEK CUrHana, Nofb3ymTechb KHOMKamMu BbICTpOro gocTyna
Ha nepeaHen naHenwu. lNpu ycTaHOBKE HACTPOEK CUrHamna npu NoOMOLLIM KHOMOK BbICTPOro Aoctyna useT
aKTMBHOW HACTPOMKM Ha NaHenu rpadoMkoB CTAHOBUTCS 3€MEHbIM.

KpaTtkoe onucaHue InstaView

TexHonorus InstaView™ (MOHWTOPUHI CUTHANOB B PEXUME peanbHOro BpeMeHMn) No3BonseT
npocMmaTtpuBaTb CUrHarbl TECTUPYEMOro YyCTPOMCTBA B PEXMME pearnbHOro BpeMeHn 6e3
ncnonb3oBaHua ocuunnorpada n npobHuka. 3To ycTpaHAeT HeonpeaenéHHOCTb, CO34aBaeMyto
paccorfnacosaHveM nMmnegaHca.

Ymo6bbi1 3adelicmeogams InstaView:

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

2. Haxmute kHonMKy InstaView.

NMPUMEYAHUE. B oTkpbiBalOLWEMCSA AManNoroBoM OKHE YKa3blBaeTCs 3aepKka pacrnpoCTpaHeHus
curHana B kabene. 3agepXky MOXHO M3MEPUTL Mpu NoMoLum onuun AsTonsameperns. Heobxogumo
YyUYnTbIBaTb, YTO KaXabIN pa3 npu 3ameHe kabens npubopa 3agepkKy pacnpocTpaHeHusl curHana B
kaberne Hy>XHO aBTOMaTUYECKM M3MEPSITb UMM OBHOBNATL BPYYHYIO.

3. Ytobbl N3MEPUTb 3aEPXKY B kabene MexXay BbIXxo4OoM KaHana 1 v Bxogom 3anycka, noacoeanHuTe

kabenb Ha yka3aHHble pa3bémbl U BbibepuTe onunio ABToMamepeHus. 3agepxkka B kaHane 2
n3MepsaeTCca aHanornmyHbIM crnocobom.

4. Tlocne namepeHus 3a4epXXKn MOXHO BKIMIOUUTE pyHKUMto InstaView. [inst 3Toro Hy»HO BbiOpaThb
KaHan n Haxatb OK.

NMPUMEYAHUE. B ananorosom okHe InstaView ecTb onuusi Beoa Bpy4Hyto Ans gobaeneHus aHadeHus
3a1ePXXKN pacnpocTpaHeHus curHana B kaberne. Ytobbl BBECTU 3HAYeHNe 3adepXku B kabene,
BOCMONb3yNTECh OKHOM 3agepkka. OTMM cnocobom criegyeT Nonb30BaTbCHA TONLKO NPU U3BECTHOM
3HAYEeHMMN 3a0EPXKN, B NPOTUBHOM CllydYae M3MEPEHMUS C UCMONb30BaHMEM 3TOM onumm oyayT
HETOYHbIMU.
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Mopspok ncnonb3oBaHua MO InstaView

B 6onblUMHCTBE reHepaTopoB CUrHasoB B LieMNb BbIXOA4A CUMrHana nocrnefoBaTenbHO YCTaHOBMEHO
conpoTusneHne 50 Om (4to TpebyeT nogknoyeHns K Bbixoay Harpysku 50 Om kabenem ¢
umnegaHcom 50 Om), ytobbl 0becneunTe Hanbonee apHeKTMBHYIO Nepeaady MOLLHOCTM U CHU3UTb K
MWHUMYMY OTpa)KeHWe BbICOKOCKOPOCTHBLIX CUIHanoB. OTO Ha3blBAeTCs COrflacoBaHMeM MMNeaaHca,
N BCE HOMMHAambHbIE HACTPOWKK, oTobpakaemble Ha SKpaHax reHepaTopoB, 3a4at0TCA UCXOAA 13
NpeanosioXXeHnst, YTO BCE 3NIeMEHTbI CUrHaNbHOMO TpakTa UMEKT naeanbHO COrflacoBaHHbIN
mMmnepadc 50 Owm.

OpHako MHOrve nonb3oBaTeny NOAKMYaT TECTMPYEMbIE YCTPONCTBA C HAarpy3Kow, OTIIMHHOW OT
50 Om. HecornacoBaHue nMmnegaHca npuBoauT K TOMY, YTO NapameTpbl curHana, nocTynatwLero Ha
TecTUpyemoe yCTPONCTBO, OTNNYAKOTCH OT HOMUHArbHbBIX HACTPOEK Ha reHepaTope. Hanpumep, ecnu
B Ka4yeCcTBe TaKToBOro curHana ansa TTJ1-cxembl 3agaH curHan NnpsaMoyrofnibHOM opMbI C
amnnutygon 3,3 B, CO CTOPOHbI YCTPOMUCTBA MOXHO NOMYYUTb CUrHamN NPAMOYroribHOM (bopMbl C
amnnutygomn 6,6 B, notomy 4To BXxogHow nmnegaHc T TJ1-cxem 06bIMHO cocTaBnsieT HeCKomnbKko KOM.
Kpome TOro, npy Hanu4mu napasmtHOM EMKOCTU UMW NHOYKTUBHOCTM MOXET NPOU3ONTU UCKaXKeHne
curHana, u oH bonblue He ByaeT npsamMoyronbHbIM. [Ipobnema B TOM, YTO Ha 3KpaHe npodorkaeT
oTobpaxaTbCsl NPAMOYronbHbI curdan 3,3 B.

Mpu noMoLLM 3anaTeHTOBaHHOM TexHonorum InstaView™ npnbop MoXeT u3amepsTb U oTobpaxaTb
curHan Ha TECTUPYEMOM YCTPONCTBE, a He 3aaHHbl HacTporkamu curHan. CurHan Ha akpaHe
N3MEHSETCS B PEXMME pearibHOro BpeMeHM No Mepe U3MEHEHUSI HACTPOEK YacTOoThl, aMMAUTYAbI,
dOpMbI CUrHana unmn N3MeHeHUs umnegaHca TeCTMpyeMoro yCTpoMCTBa.

Cnucok o6opynoBaHusi

=  OpguWH reHepaTop CUrHanoB Npou3BonbHoON opmbl/dyHKLMI cepun AFG31000

= OpauvH ocuunnorpad (c nepekntyeHemM BXogHOro numnegaHca mexgy 50 Om n 1 MOwm)
=  OpuH kabenb ¢ pasbémamm BNC

= OpauH T-koHHekTop BNC (JKJ)

= OpHa 0eMOHCTpaLuMoHHag nnarta

PucyHok 64: ObopynoBaHus Ansa nsyvyeHus InstaView
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HacTtpowka reHepaTtopa AFG31000

1. BbibepuTe kHoMKy Mo ymony. Ha nepegHen naHenu, a 3ateM Bblbepute kHoMky MpsAAMOyronbH.,
4yTOObl U3MEHNTL BbIXOAHON curHan K1 ¢ cuHyconaansHOro Ha npsiMoyrosibHbIN.

2. Kabenem BNC coegunute Bbixog K1 renepatopa AFG31000 v Bxoa K1 ocumnnorpada.

3. Haxmute kHonky K1 Ha npubope AFG31000, 4Tobbl NepeKnioYnTb BbIXOA.

PucyHok 65: Hactpowka v nogkntoyeHme reHepatopa AFG31000 c InstaView
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4. Bkntounte kaHan K1 ocumnnorpada 1 oTperynupymnTe HaCTPOMKM ropu3oHTanu, BepTukanm u
YpPOBEHb CUrHana 3anycka, 4tobbl curHan Obin XopoLlo BUAEH HA SKpaHe.

5. BblnonHute nepeknioveHme BXogHOro nMmnegaHca kaHana K1 ocumnnorpacda mexgy 50 Om n
1 MOwm, 4yTOBbl YBUAETH N3MEHEHMS aMNNUTYAbI.

0}

Stopped

06 Jul 2018
4:32:58 AM

PucyHok 66: CurHan npm nmnegaHce ocuunnorpadga 1 MOm
6. OrtcoeanHute kabenb BNC ot ocuunnorpada 1 noagcoeanHnTe 4eMOHCTPALMOHHYIO NNaTy, BXO4
K1 ocuunnorpada n pazsém BNC yepes T-KOHHEKTOPp.

7. Yb6epuTech, YTO NepekrntoyaTenb Ha JEMOHCTPALMOHHON NnaTe HaxoamTca B nonoxeHnn LCR
(koMnneKkcHoe NOMNHOe CONPOTUBIEHNE, BKIHOYAOLLEE PE3UCTUBHYIO, EMKOCTHYIO U MHAYKTUBHYHO
Harpysky)

8. Hactpoiite ocumnnorpad Ansa HabnaeHUs 3a CUrHarnoMm.

NMPUMEYAHUE. O6patuTe BHUMaHWE, Kak BXOLHOW MMMeaaHC TECTMPYEMOro YCTPONCTBa BNUSIET Ha
curHan, B YaCTHOCTW Ha amnnuTyay (TOMNbKO akTMBHasA Harpyaka) n doopmy curHana (EMKoCcTHas u
WHAOYKTMBHAsA Harpyska), Npy aTOM CUrHan Ha aKkpaHe reHepaTtopa OCTaéTcs naeanbHO NPSMOYTrOSbHbIM.

HacTpoiika InstaView Ha reHepaTtope AFG31000

1. YT06bl OTKPLITH OKHO HACTPOEK, HAXMUTE KHOMKY InstaView™ Ha nepegHen naHenun npubopa.
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PucyHok 67: Hactpowka InstaView Ha reHepaTope AFG31000
2. Bbibepute kanan K1 , a 3atem kHonky Myck Ha akpaHe, 4ToObl aBTOMAaTUYECKN U3MEPUTL

3aePXKy pacnpocTpaHeHusi curHana B kabene. CM. pUCYHOK HMXE.

the cable propagation delay must be auto measured

Note: Everytime changing a cable,
InstView works properly.

or manually updated, to make

PucyHok 68: Bbi6op kaHana 1
3. Coepunute kabenem BNC Bbixog K1 n Bxog 3anycka, nocne yero Beibepute OK.
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Cable delay meas

Connect Chl Output to Trigger In with the cable,then press OK.

PucyHok 69: CoeanHeHue kabenem BNC ansa curdHana 3anycka — InstaView

4. Tlocrie BbINOMHEHUS] U3MEPEHWIA 3a[iepiKKa pacnpoCTPaHEHNs yKka3biBaeTCs B AMATIOFOBOM OKHE.
3afepkka pacnpocTpaHeHUsi COOTBETCTBYET BPEMEHU, YEPE3 KOTOPOE OTPaXKEHUE JOCTUTHET
Bbixoaa reHepartopa AFG. B criyuyae HecornacoBaHus nmregaHca anroputm npubopa MoxeT
onpeaennTb, YTO 3TO 3a CUrHaM — HeLUTaTHbINA UMK OTPaXeHue.

Note: Everytime changingac
or manually updated, t

PucyHok 70: [lnanoroBoe OKHO AN onpeaeneHust 3agepxku

5. Bbibepute kaHan K1 n Haxmute OK, 4ToObl 3aKpbiTb OKHO.
6. CHoBa nogkntoumte kabenb BNC HenocpeacTBeHHo ko Bxoay K1 ocumnnorpada.

7. CwmaxHuTe No gmaroHanv OKHO MpeABapUTENbBHOroO NpocMoTpa curHana AFG31000, 4ToObl
YBEMNNYUTb OKHO.

8. ToBTopuTe Waru ¢ 4 no 8, 4tobbl YBUAETH, KAaK MEHSETCH CUrHan Ha akpaHe npubopa npwu
N3MEHEHWUN Harpy3Kku, N CPaBHUTL NOJyYeHHbIe curHanbl. ObpaTuTe BHUMaHWE, Kak cUrHarn Ha
3KpaHe npubopa MeHSEeTCHA NpU U3AMEHEHWUN UMNEeAaHCA TECTMPYEMOrO YCTPOMCTBA.
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)00 00 MHz 0.0°

‘ 0myv

PucyHok 71: CurHan Ha Bxoge K1 ocuunnorpada ¢ Harpy3kon 1 MOm — InstaView

U3meHeHMne HaCTpoOeK

Ans usmMeHeHus1 Hacmpoek cuzHana:

NameHuTe amnnutygy unm yactoty, nmbo oba napameTpa curHana Ha kaHane K1, 4ytobbl NocMoTpeTb,
Kak npu ncrnonb3oBaHum InstaView curHan M3mMeHsIeTcs B peXXUMe peanbHOro BpeMeHW, 1 CPaBHUTL €ro
C cuMrHanamuv Ha ocuunnorpadge.

Square v Continuous ¥

) 000 000 00 MHz Phase 0.0°

I 1.000 Vpp Offset ‘ 0mV

PucyHok 72: Yactota 5 My — InstaView
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Square v Continuous v

7.000 000 000 00 MHz 0.0°

Square v Continuous ¥

| 000 000 00 MHz 0.0°

PucyHok 74: AmMnnutypa 2 Bpasmax — InstaView
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PucyHok 75: AMnnutyaa 2 Bpaamax — ocuunnorpad

PaclumpeHHbIN pexum

B paclnMpeHHOM pexmnme MOXHO reHepumnpoBaTb CUrHarnbl OOnNbLLOW ANWHBLI U CUTHATbI CO CIOXHbLIM
TakKTUpoBaHUEM. OagHum n3 npnmepoB MoOXeT ObITb reHepupoBaHune nocriegoBaTenbHOCTEN
MMNynbCOB UIN NaKeToB AaHHbIX OAnNnA nocriegoBaTeNibHOM LUNHbI,

MoxHO Takke KOHTpOnMpoBaTb OpraHu3aLmio CUrHanoB B CEKBEHCOpe, BKYasa NoBTop, oXuaaHue,
CKauku, nepexoapl, NMbo 3anycky No coBbITUAM, BKMOYAsA 3anyCKy Mo BHELLHEMY CUrHany, py4YHOn
3anyck, a Takke TanMmep u komaHabl SCPI.

B pexxume PaclumpeHHbIV kaxgas Touka curHana npovnsBosibHOM hOpMbl BbIBOAMUTCSA OAMH pas 3a
KaxKdbl neprog, TOUKM PErMCTPUPYIOTCS C LLArom yka3aHHON YacToThl AUCKpeTM3aumn bes
NpPONyCcKOB 1 MOBTOPEHUI. PaclimpeHHbIn pexxum 6onblie nogxoauTt Ans obnacrten npyuMeHeHus,
KPUTUYHBLIX MO OTHOLLEHWIO K JXKUTTEPY U ha3oBOMY LLUYMY, HAanpumep CUMynsaummn
nocnegoBaTenbHbIX WWH, I/Q-mMoaynauun, nnm npym Heob6xoanMMOCTU CUMYMALMU KOPOTKUX aHOManmmn
B ANMHHBIX CMrHanax. B aTom pexvmMe coxpaHsatTcsd 0COOEHHOCTUN CUrHaroB, CHUXaKTCS YPOBHM
OKnTTEepa 1 asoBoro LWymMa U KOnmM4ecTBO BbIGOPOK B KaXAOM LiMKIe OCTaéTCs NOCTOSHHbIM.

2018/08/31

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

Waveform List

Name Length

PuUcyHoK 76: dKpaH pacluMpPeHHOro pexumMa no yMmosn4aHuio
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Pexunmsbi BbiBOAa CUrHanoB B paCLUMPEHHOM pexnme
B paclmpeHHOM pexume paboTbl NPeayCMOTPEHbI CreayoLmne pexXmmbl BbiIBO4A CUFHANOB:

= [locnepoBaTenbHOCTb: Npu Bbibope kHoMkM NMocnegoBaTenbHOCTb OTKPLIBAETCS
CcoxpaHéHHas nocnegoBartenbHOCTb curHanoB. ObecneymBaeT 6ornee rmbkme BO3MOXHOCTHU
npwu reHepupoBaHUM CUTHASIOB CO CIIOXHbIM TakTupoBaHneM. MOXXHO 3agaTb CrOXHOe
TaKkTUPOBaHME C YNCITOM LwaroB Ao 256 unuv obulyto AnvHy curHana go 16 Mb Ha kanan (unu
128 Mb B kauecTBe onuumm). LLiarn MoxxHO onpegenuTb Kak LMK, 0e3yCnoBHLIN Nepexon
nnbo Kak yCroBHbIN Nepexo Mo 3anycKy No COOLITUIO CKavka U cobbITUIO OXNOaHUS.

" HenpepbIBHbIN: NpMOOP NOLIAroBO reHepupyeT NocrneaoBaTeNbHOCTb CUrHANOB, NOBTOPSIS
eé c Havana.

= C 3anycKoM: Koraga I'Ipl/l60p nojiydaeTt curHan 3anycka, BbiIBOOUTCA OOUH nepuon curHana.
Mocne reHepmpoBsaHuna ogHOro nepunoaa I'IpVIGOp BO3BpallaeTcqa B UICXo0OQHOE COCTOAHME,
oXungaa cnegywulero cumrHana 3arnycka.

= Co cTpoGupoBaHueM: Npwu NnonyyeHn 3PEKTUBHOIO CTPOOMPYIOLLErO cUrHana npuéop
HayMHaeT NoLLaroBo reHepupoBaTh NocneaoBaTeNbHOCTL CUrHamNoOB M NpekpallaeT
reHepupoBaHune Npu NOCTynieHn apyroro acpdeKTMBHOro CTPOBMPYHOLLErO CUrHana.

B PaclumpeHHOM pexnme curHanbl reHepupyrTCa B COOTBETCTBUM C Tabnumuen nocnegoBaTenibHOCTH,
BKITHOYAIOLLEN LIMKIbI U YCMOBHbIE nepexopbl. CurHan BelBOAUTCA B Nopsigke, 3a4aHHOM B BblIOpaHHOM
nocnegosaTensHOCTU. Habop curHanoB MOXHO BbIBECTM B NMOOOM 3a4aHHOM NOPSIAKE.

Ha skpaHe pexuvma BblBOAa B pacLUMPEHHOM pexume paboTbl MOXHO:

= BblbpaTb gpyrme AocTynHble (POPMbl CUTHArMOB.

=  OTKpbITb COXpPAHEHHYIO NOCNENOBaTENbHOCTb CUTHANOB, BbIOpaB KHOMKY
MNocnepoBaTenbHOCTL.

= CosgaTb M COXpaHWUTb HOBbI CUrHanm.

Cnucok nocnegoBaTenbHOCTU B PacLUMPEHHOM peXxume

Ha skpaHe cnvcka nocnenoBaTenbHOCTU B PaCLUMPEHHOM pexume paboTbl MOXHO BbIMOMHUTb
crieayloLme onepauuu;
®  OTKpbITb: OTKPLIBAETCSA CYLLECTBYIOLLIAsA NOCNeaoBaTenbHOCTb CUrHaNoB.

= Co3partb: co34aéTcAa HOBas NpocTas nocrnefoBaTenbHOCTb. Ecnn npegbigyLias
nocnenoBaTesibHOCTb HE 3aKpbiTa, B AMalloOroBOM OKHE NoABUTCA BOMPOC O HGOGXOJJ,I/IMOCTVI
coxpaHeHusa npeablayLmnx HacTpoek.

= Coxp.: COXpaHeHue curHana.
= Cox. KaK: coxpaHeHue curHana B ¢ain ¢ HOBbIM UMEHEM.
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Sequence Index Ch1 WFM Ch2 WFN Repeat Wait Event Jump Event Jump Addr. Go To

1
Open

New

Save

Save As

Waveform List

PlllcyHOK 77 3KpaH nocnegoBaTesibHOCTU CUrHaNoB OAHOKaHanbHOro reHepartropa
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Cnucok curHanoB B paclwimpeHHOM pexunme
Cnucok curHanoB B pacLUMPEHHOM pexume

"  OTKpbITb: OTKPbLIBAETCH CYLLECTBYOLWMIN CUrHar.

= [lamATb: NnepemMeLleHne curHana B namatb npmubopa.

® USB: 3anomMuHaHue curHana Ha BHewHeMm USB-HakonuTene.

MpenonpenenéH: 3anomvHaHne cuUrHana B npeaBapuTenbHO 3a4aHHyo 06nacTb NamsaTu.
YpanuTb: yganeHvue ogHOro Uy HECKONbKUX CYLLLECTBYIOLLMX CUTHAMNOB M3 CNICKa CUrHamos.

Sequence

Waveform List

Name Length

PucyHok 78: Cnucok curHanos
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MaHenb HacTpoek B pacLUMPEHHOM peXxume
MaHenb HaCcTpoeK B paCLUUPEHHOM pexunme
= nOCﬂeHOBaTeHbHOCTb: BbIBOOUTCA nocrieaoBaTesibHOCTb CUrHanoB B nopsaake, yka3aHHOM

B Tabnuue nocnenoBaTenbHOCTU.

" HenpepbIBHbIN: NpnbOp reHepupyeT NPOCTYI0 NOCNefoBaTENbHOCTbL CUTHANOB, NOBTOPSS
€€ c Havana.

= C 3anycKoM: Korga npubop nomnyyaeT curHan 3anycka, BbIBOAUTCSt OOUH NepUOL curHana.
Mocne reHepupoBaHWs O4HOro Nepuoaa NpPMbop BO3BpaLLAETCs B UCXOOHOE COCTOSIHUE U
OXWAaeT creayroLwero curHana sanycka.

" Co cTpobupoBaHueM: Npu NonyyeHn 3PEKTUBHOIO CTPOOMPYIOLLLErO CUrHana npuéop
HauyMHaeT reHepypoBaTh MPOCTYIO NOCNEA0BaTENIbHOCTL CUrHaNOB M NpeKkpalLaeT
reHepypoBaHue Npu NOCTynneHnn Apyroro acpdeKTMBHOIO CTPOBMPYHOLLErO CUrHana.

Run Mode

Sequence O Continuous O Triggered O Gated

PucyHok 79: MNaHenb HacTpoek

MaHenb HacTpoek, K1/K2

®* MacwTrab: MaCLIJTa6I/IpOBaHVIe amMmnnnTtygbl B 3aBUCUMOCTN OT CMELLEHNA B
nocneagoBsaTtesibHOCTU CUrHanoB Ha OAHOM KaHarne.

= CwMelleHue: cMelleHNEe — 3TO cpegHee 3Ha4YeHne MmakcmmMalibHOro 1 MMHUMMaribHoro
Hanps>XeHna B nocneanoBaTesyibHOCTU CUrHanoB Ha OAHOM KaHare nocne nepemMeleHnd
CuUrHarnos B Ta6nv1u.y nocnegoBaTtenbHOCcTU. CMeLeHne MOXHO U3MEHNTL AJs
KOPPEKTUPOBKN CPEOHETO MNOJI0OXKEHUA.

NMPUMEYAHUE: [Ina pacwmpeHHoro pexnma paboTbl HYyXXHbl CUrHarnbl C AaHHbIMY aMnnuTydbl 1
cmeweHus. Korga curHanel 3arpyxatotcs B Tabnuuy, cmeweHne K1/K2 moxeT npyHumaTh HavansHoe
3HayeHue. 3HavyeHne MacwTaba paccuMTbiBaeTCsi NO HACTPOVKaM CMELLEHUS.

Ch1

100.0 %

0mV

PucyHok 80: MacwTtab u cmeweHue curHana Ha KaHane
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72

MaHenb HaCTpoOeK, TaKTupoBaHune

" YacroTa gucCKpeT.: yCTaHaBNMBaeTCsa YacToTa AMCKpeTusauum.
= Tanmep: 3a4aéTcsa TakTMpoBaHWe Ans (PyHKLMM reHepnpoBaHUSA CUTHarOB.

Timin

2.000 000 000 00 GHz 1.000 000 ms

PucyHok 81: TaktupoBaHue

Tabnuua naHenun HacTPOEK B pacCLUMPEHHOM pexume

" Repeat ([loBTOpEHNE): PYHKUUSA reHepMpoOBaHNS CMrHamna NoBTOPSIETCH, NOKa He NOCTynNuT
KOMaHga OCTaHOBKM.

=  Wait Event (CobbiTve oxngaHus): cobbiTue, KOTopoe AOSMKHO NPOM30WTK ANa nepexoda oT
OXWAaHWS K reHepuMpoBaHnIo CUrHana.

= Jump Event (CobbiTne ckayka): cobbiTe 3anycka, o KOTopomy nNpmubop nepexoauTt Ha
Apyron war.

= Jump Addr (Agpec ckauka): ykasbiBaeTca agpec ans cobbiTvs ckadka.

= Go to (lMNepexon): nepexon Ha 3agaHHbIN LIAr NocneaoBaTenbHOCTU NOCNEe reHepMpOoBaHUS
curHana, ykasaHHoro B arieMeHTe nocnenoBaTenibHOCTY.

Chl WFM

EMPTY

PucyHok 82: Tabnuua nocnegoBaTesfibHOCTH
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Tabnuua nocnenoBaTesibHOCTU
Tabnuua nocnenoBaTenbHOCTU
B pexvMe reHepupoBaHusi NocrneaoBaTenbHOCTM MOXHO BblOpaTh creaytoLLme onumu:
" Bblbop cobbiTna (gna OxunpaHus/Ckayka): Boikn. unn Tanmep, BHelwHWi 3anyck,

KomaHnga SCPI, Py4Hon.

= OxwugaHue: ecnv OxunaaHue BkniodeHo (Bkn.), BbIXod HAXOOUTCA B peXuMe oXuaaHusa Oo
HacTynneHus CobbITUS 0XXnaaHus, Nocre Yero Ha4YMHaEeTCa reHepMpoBaHue curHana.

® [oBTopeHwue: onpeaensieT, CKONbKo pa3 6yaeT NOBTOPSATLCS CUrHas, YKka3aHHbIA BO
dpparmeHTe (0T 1 go 1 000 000 ymknoB nnm 6eCKOHEYHO).

=  Cka4ok: ecnv onumsa Ckadok BkrtoveHa (Bkn.), npy HactynneHmm CobbiTus ckadka
reHepupoBaHuVe TeKyLLEero curHana npepbIBaeTcs, U CEKBEHCOP Cpasy e NepexoauT Ha
Appec ckadka.

= [lepexoA: nNocre 3aBepLUEHMS MOBTOPEHMS TeKyLlero curHana (6e3 npepbiBaHusl), CEKBEHCOP

nepexoauT Ha Agpec nepexoga. o ymonyanuio yctaHoBneH agpec Cneayowmi (agpec
TekyLwero pparmeHTa + 1).

Chl WFM

EMPTY

PucyHok 83: Tabnuua nocnegoBaTesfibHOCTH
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Pexum reHepuposaHusi nocriegoBatesibHOCTHU
B pexxunme reHeprpoBaHusa nocneaosaTenbHOCTU MOXHO BblibpaTh criedytoLme onuum:

" Bbibop cobbiTuA (ana OxuaaHua/Ckayka): Beikn. nnun Tarmep, BHewHm 3anyck,
Komanga SCPI, PyyHown.

=  OxwuganHue: ecnn OxungaHune BknodeHo (Bkn.), BbIXog HAXOAMTCS B peXnme oxXuaaHusa o
Tex nop, Noka He HacTynuT CobbiTue OXnagaHus, Nocse Yero Ha4YMHaeTCs reHepupoBaHme
curHana.

® [oBTopeHwue: onpeaensieT, CKONbKo pa3 6yaeT NOBTOPSATLCS CUrHas, YKka3aHHbIA BO
dpparmeHTe (0T 1 go 1 000 000 ymknoB nnm 6eCKOHEYHO).

=  Cka4ok: ecnv onumsa Ckadok BkrtoveHa (Bkn.), npy HactynneHmm CobbiTus ckadka
reHepupoBaHuVe TeKyLLEero curHana npepbIBaeTcs, U CEKBEHCOP Cpasy e NepexoauT Ha
Appec ckadka.

= [lepexoA: nocrne 3aBepLUEHMS MOBTOPEHMS TeKyLero curHana (6e3 npepbiBaHusl), CEKBEHCOP
nepexoauT Ha Agpec nepexoga. o ymonyanuio yctaHoBneH agpec Cneayowmi (agpec
TekyLwero pparmeHTa + 1).

dparmeHT a.

MoeTopeHne = N UMKNOB
OxwmpgaHue = Bkn.

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

HactynneHus
co0bITUa OxuaaHus

BeixogHon

I
I
I
I
| curHan b
I I
X I
! lMosTopeHue | | Hactynnexue
! N uuknos : cobbiTus Ckavka,
CkayJok K
MoeTopeHne
¢ thparmeHTy b.
3aBepLUeHo, nepexof,
K hparmeHTy c.
v v

®parmeHT c. ®parmeHT b.
PucyHok 84: Pexxum reHepupoBaHusi nocrnenoBaTeribHOCTU
HenpepbIBHbIN pexum

B pexxvme HenpepbIBHOrO reHepMpoOBaHMS CUrHarna UCnonb3yeTcs TONbKO OAMH pparMeHT (agpec = 1);
yKa3aHHbIN BO hparMeHTe CcurHan reHepmpyeTca B TedeHne 6eCKOHEeYHOro Yncna Lmknos. B aTom
pexnme onumn Oxunaganune, Ckadok n Nepexoa He UCNOMb3yHTCS.
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®dparmeHT 1.

MosTOpeHue = BeckoHeYHOe YNCNO LIMKMOB
OxunoaHue BbIK.

Ckayok = Boikn.

Appec lNepexopa = 1.

BeixogHown
curHan

MosTopeHne BECKOHEUHOTO
4ncna LMKIoB

PucyHok 85: HenpepbIBHbIN peXum

Pexum ¢ 3anyckom

B pexxvme reHepupoBaHusa curHana no cobbITUIO 3anycka UCNofb3yeTCsa TONbKO 0ANH parMeHT
(appec = 1). Bbixoa HaxoguTCH B pexMMe oXuaaHns 4o Tex nop, noka He HacTynuT cobbiTne
OXMAaHus, Nnocne 4yero curHan reHepupyetcsa oauH pas (1 uukn). 3atem npubop Bo3BpaLLaeTcs B
HayarnbHYyI0 TOYKy MOCneaoBaTeNbHOCTU N OXuaaeT cneayoLlero cobblTna 3anycka. B atom pexumve
onumsa Ckavyok He UCMonb3yeTcs

dparMeHT 1.
MoeTopeHue = 1 umkn
OxwunpgaHue = Bkn.
Cka4ok = Beikn.
Appec lNepexoga = 1.

Hactynnenus
cobbiTna OxuaaHus

BeixogHon
curHan

PucyHok 86: Pexum ¢ 3anyckom
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Pexxum co ctpobupoBaHmem

B pexwume reHepupoBaHusi Co CTpOBMpOBaHNEM UCNONb3yeTCH TOMNbKO OAUH hparmeHT. Boixog
Haxo4MTCs B peXnme 0XungaHus 4o Tex Nop, Noka He HacTynuT cobbiTne oxmnaaHust (Havano ctpoba),
W NpekpaLlaeT reHepupoBaHue curHana npu HactynneHnn cobbiTvs ckadvka (koHew, cTpoba).
CekBeHCOp BO3BpaLLlaeTCsi B HA4YarbHYH TOYKY NOCHeAoBaTENbHOCTM U XAOET cneayowero codbitust
oxuaaHus. B aTom pexunme He ncnonbayeTcsa onuna MNepexos.

[ )

dparMeHT 1.

MoeTOpeHne = BeCKOHEeYHOE YMCO LMKIOB
OxunpaHue = Bkn.

Ckavok = Bkn.

Mepexopn BbIKM.

Het

HacTynnenve
cobbiTUA
Ckauka

[MoBTOpeHne 6eCKOHEYHOro
yucna UMKNoB

PucyHok 87: Pexxum co cTpobupoBaHuem

MuHuaTiopbl B paclUMPeHHOM peXxume

310 YMEHbLUEHHbIE M306pa)KeHI/IFI 9KpaHa curHana.

Period: 05

ength: (

PucyHok 88: MuHunaTtiopa
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YyebHOe nocobue: I'Iopﬂp,ox pa60Tb| B paClUNpeHHOM pexunme
reHepunposaHus CurHanoB

Hwxe onucbiBaeTcst NopsgoK MCNOMb30BaHMS reHepaTopa NPOmn3BOIbHbIX CUTHANoB/yHKUUI cepun
AFG31000 ans reHepmMpoBaHUs ASIMHHBIX CUrHaNoB M CUrHasoB CO CIIOXHbIM TaKTUPOBAHUEM.

anIMGpOM TaKoro npuMeHeHusa ABnaeTca reHepunpoBaHune nocrnegoBaTenibHOCTEN nMmnynbcoB Unn
NakeToB AaHHbIX AN NocrneaoBaTenNbHON LNHbI.

B pacwmpeHHoM pexume nogaepxvBaeTca namatb curHanos 16 Mb Ha kaHan ¢ BO3MOXHOCTbIO
pacwmpenuns go 128 Mb n 256 cdparmeHToB nocrnegosatenbHOCTU. KOHTPOSb co3gaBaemblx
NprMbOPOM CUrHAIOB OCYLLECTBMSETCHA MO BETBAM, B KOTOPbIX MCMOMb3YIOTCS NOBTOPEHUE, OXMAAHNE,
ckayku, nepexobl, MMbo 3anycky No cobbITUSIM, BKIKOYAst 3aMyCKX MO BHELUHEMY CUrHaIy, py4YHon
3anyck, a Takke Tanmep n komaHabl SCPI.

B aToM npumepe nokasaHo, kak COCTaBUTb NOCINEeA0BaTENIbHOCTb U3 TPEX (hparMeHTOB 1 M3MEHUTb
nx oTobpaxkeHne Ha akpaHe npubopa.

Cnucok o6opynoBaHusi
=  OAauvH reHepaTop cUrHanoB NpPoun3BonbHoOW opmbl/dyHKUMI cepum AFG31000

=  OpguH 4-kaHanbHbIN ocumnnorpad
" Tpu kabens c pasbémamm BNC

MopknioyeHUs ons paclMpPeHHOro peXxnmMma reHepupoBaHUsA
CUrHanosB

1. CoeaunHute Bbixog K1, Bbixoa K2 n Bbixog 3anycka npubopa ¢ kaHanamu K1, K2 n K3
ocuunnorpada.

2. Hactpowite uctouHuk 3anycka ocumnnorpada Ha curHan kaHana K3.

PucyHok 89: Hactpoika o6opyaoBaHus
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Mopsaok paboTbl B paclUMPEHHOM peXxume

NMPUMEYAHME. Ecnu Ha akpaH He BbIBOAUTCS AOMALLHASA CTpaHuua, HaxxMmuTe kHonky Havano Ha
nepegHen naHenun npubopa.

Advanced

ArbBuilder

® @

Utility Help

PucyHok 90: 3Ha4yok PaclumpeHHbIM Ha 3KpaHe fOoMallHen CTPaHUL bl

1. CmaxHuTe KHOMKy BBEPX, YTOObI OTKPbITb NAaHENb HAaCTPOEK, U BbibepnTe pexxum
MocnepgoBaTenbHOCTb.

2. Ha naHenu Cnvcok curHanoB Haxmute OTKpbITb (3Ha4oK chaiina), YTobbl 406aBUTb CUrHasbI.

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

.
Waveform List

Name Length

PucyHok 91: Nycton Cnucok curHanoB
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3. YTtobbl NnpocMOTpeTb BCTPOEHHbIE CUrHanbl, Boilbepute kHonky MpeponpenenéH. BoibepuTe BCe
curHanel u HaxxmuTe kHorky OK, 4Tobbl 406aBUTL UX B CnMCOK curHanos.CurHansl 6yayT
pobasneHbl Ha naHens CNMCoK CUrHanoB.

2018/07/13
Recall
Sequence . GoTo

=
Waveform @ - =

Name Le Memory 4 . . - A
Pulse1000.tf Puls 1t g 0. Ramp168.tf
WX WX 9 WX

W (¥} v/ (%)

r r r r
Sine1000.tf Sine168.tfw Square1000 Square168.t
WX X tfwx fnx

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

X

Cancel

2018/07/13

SEQUEI‘ICE Index Ch1 WFM Ch2 WFM | Wait Event Jump Event Jump Addr. Go To

1
Waveform List

Jame Length
Pulse1000 1000
Sine1000 1000
Pulse168 168
Sine168 168
Ramp1000 1000
Square1000 1000
Ramp168 168

Square168 168

PucyHok 93: Bbi6op curHana u3 Cnucka curHanos
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4. CurHanbl MOXHO nepetarnBaTtb U3 Cnmcka Bo q)paFMeHTbl nocnenoBaTesibHOCTU.
2018/07/13

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

Sequence

Sine1000 Sine1000 1 OFF OFF Next

Waveform List
Pulie168 Sine168 1 OFF OFF Next

Name Length
Sguare1000 Ramp1000 1 OFF OFF Next
Pulse1000 1000

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

Square168 168

PucyHok 94: MepeTarMBaHue curHanoB

MPUMEYAHMUE. B nocnepoBaTernbHOCTb MOXHO Ao6aBnsaTh Ntobble curHarnbl, HO AnMHa curHanoB Ha K1
1 K2 gomxHa ObITb OMHAKOBOWN.

5. UWénkHute Ha none Mepexop nocnegHero coparMeHTa n M3MeHuTe ero agpec co Cneayowui Ha 1.
OTO 03HavaeT, YTo Nocne BbIBOAA BCEX CUrHANoB NocnefoBaTenbHOCTb BO3BPATUTCS Ha NEPBbLI
dparMeHT 1 ByaeT NOBTOPATb 3TOT LMK BECKOHEYHO.

Sequence Ch1 WFM Ch M Repeat Wait Event Jump Event |Jump Addr. Go To

Sine1000 Sine1000 1 OFF OFF Next

Waveform List
Pulse168 Sine168 1 OFF OFF Next

Name Length
Square1000 Ramp1000 1 OFF OFF
Pulse1000 1000

Sine1000 1000
Pulse168 168
Sine168 168
Ramp1000 1000

Square1000 1000

Ramp168 168

Square168 168

PucyHok 95: MNone MNepexoa, usameHeHue agpeca Ha 1

80 [eHepaTop curHanos nponsBonbHon dopmbl/dyHKumi cepmmn AFG31000 PykoBoAaCTBO No akcnnyaTaumm



KpaTkoe onucaHve gyHKUMI

6. 3ameHuTe Yncro NoBTOpeHun Bo parmeHTe 2 1 3 Ha noboe Tpebyemoe uncrno. He
HacTpamBamnTe YnNCNo NOBTOPEHU Ha BeCKOHeYHOe, NOTOMY YTO TOrAa curHan éyaet
nosTopATbCA 6eckoHeyHo. OcTaBbTe YMCNO NOBTOPEHU doparmeHTa 1 6e3 nameHeHun.
Cneagyowum Wwarom siBNseTCs yCTaHOBKa Mapkepa Ans parmeHTa, no Kotopomy byaet
NpoMCX0AmMTb 3anyck ocumnnorpada.

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

Sine1000 Sine1000 1 OFF OFF Next Next

Waveform List
Pulse168 Sine168 1 OFF OFF Next Next

Name Length
Square1000 Ramp1000 1 OFF Next 1
Pulse1000 1000

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

Square168

@ > |

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

Sine1000 Sine1000 1 OFF OFF Next Next

Waveform List
Pulse168 Sine168 -, OFF OFF Next Next

Name Length
Square1000 Ramp1000 3 Next 1
Pulse1000 1000

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

Square168

@& |

PucyHok 97: HacTpoika noBTOpeHus
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7. CwmaxHuTe pparMeHT cnesa Hanpaso, YTOObl OTKPbITb MOMe MEeTKU, U NOCTaBbTe METKY. B aToMm

Chny4ae npu reHepmnpoBaHnUn curHana I'Ipl/l60pOM Ha BbiXO4e CuUrHana 3anycka nodaBuUTCA MMnyrnbcC
CO cKkBaXkHOCTbIO 50 %.

2018/07/13

SEQUEI‘ICE Index Ch1 WFM Ck A Repeat Wait Event Jump Event Jump Addr.

&/ Marker  Sine1000 Sine1000 b OFF
Waveform List
Pulse168 Sine168 5 OFF
Name Length

Square1000 Ramp1000 3
Pulse1000 1000

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

168

PucyHok 98: CmaxuBaHue crneBa HanpaBo AfA YCTaHOBKU MeTKU
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8. BbiGepute kHonky Bkn. Ha nepegHen naHenu, 4ytobbl BKNouMTb Bbixoabl K1 u K2, a 3atem
BblbepuTe kHonky Myck, 4ToObl HaYaTb reHepupoBaHue NocnenoBaTensHOCTY.

9. Hactponte ocumnnorpad onsa HabnogeHusa 3a BbIXogHbIMU curHanamm kaHanos K1 n K2. K3 —
3TO UCTOYHUK CUrHana 3anycka.

10. CMaxHWUTe 3KpaHHy CTpaHWLY BBEPX OT HYPKHEWN rpaHuubl 3KpaHa, YToGbl OTKPbITE NaHesb
HacTpoek, 3aTeM BblbepuTe BkIaaky kaHana K1 v nsmeHute macwitab, ykasae 3HauyeHue 50 %.
Mpv 3TOM aMnMTyda BbIXOOHOMO curHana Ha kaHane K1 ymeHbwmntcs go 50 % oT ncxogHoro
3HaYeHUs.

11. BblbepuTe Bknagky TakTupoBaHUe N N3MEHUTE YacToTy auckpeTnsaumm ¢ 1 'y Ha 500 MIu.
Mpn 3TOM YacToTa BbIXOAHOrO curHana oyaeT BABOE MEHbLLE UCXOAHOr0 3Ha4YeHMs1 4acToThl.

12. [Baxabl HAXMUTE Ha KHOMKY 3anycK Ha nepegHewn naHenu, 4Tobbl OCTAaHOBUTL U MOBTOPHO
3anycTuTb reHepupoBaHne nocregoBaTensHOCTU. [locnegoBaTenbHOCTb HYXXHO NepesanyCcTuTb,
yTObbl HAYanNn AencTBOBaTb M3MEHEHHbIE HACTPOMKU.

13. Ha ocuunnorpadye BUOHLI U3MEHEHUS YacToTbl U aMNNUTyAbl curHana ¢ Ki.

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

Sequence

Sine1000 Sine1000 Manual Next

Waveform List
Pulse168 Sine168 OFF F Next

Name Length

Square1000 Ramp1000 OFF Next
Pulse1000 1000

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

Square168

PucyHok 99: Py4yHou 3anyck
14. Bblbepute none Wait Event (CobbiTue oxungaHus) dparmeHTa ¢ HOMepoM 1, a 3aTeM B MEHH0
coObITuI 3anycka BbibepuTe onuuio Py4HoM.

15. [Baxagbl HAXMUTE Ha KHOMKY 3anycK Ha nepegHeln naHenu, YTobbl OCTAaHOBUTb U MOBTOPHO
3anycTuTb reHepupoBaHue curdana. ObpaTute BHUMaHue, YTO curHan Ha ocuunnorpade He
oTobpaxaeTcs, Noka He OyaeT BbIOpaH pexunM 0JHOKPaTHOro 3amnycka.

16. Haxkmute KHOMKY py4HOro 3anycka Ha nepegHen naHenwu. MNpubop oguH pas creHepupyeT BCHO
nocriegoBaTesibHOCTb U nepeﬁp,éT B peXunm oXngaHua cnegyrouero curHana 3anycka.
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PucyHok 100: KHonka py4YHoro 3anycka

17. Ha akpaHe ocuumnnorpadga otobpaxatoTcsa curHanel, reHepupyemble No CUrHany ogHOKPaTHOro
3anycka.

ity

ch1

e i n

200 myrdiv | 1 vidiv. 2 puid s VY Auto, Analyze
500 500 SR:6.25GSk 160 ps/pt Sample: & bits
16Hz 164z RL125kpts Y 50%

PucyHok 101: CurHanbl, reHepupyeMbie Npu 0QHOKPaTHOM 3anycke
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Onuuu meHro CepBuc

HaxmuTe kHomnky CepBUC Ha nepeaHen naHenu npuéopa, YTobbl BEIBECTU HA CEHCOPHbIN 3KpaH
meHto Cepsuc. B MeHo CepB1C MOXKHO MOSYYNUTb AOCTYN K CEAYHOLWMM ONLMSIM:

Utility

Cuctema: Hactpowiku a3bika, kpaHHas knaBvaTypa, Beixoq 3anycka, OnopH.TakT.,
BkntoueHue, SkpaHHas 3actaBka, LLénkatowmi 3Byk, bunep, 3aBoackne HacTporku no
ymMonyaHuto n Yacosown nosic.

DwarHocTtuka/Kannéposka: Hactponkn ans gnarHocTtukn, Kannbpoeka, Taimep nporpesa u
OumnCcTKa KOHTaKTOB.

Uutepdenc BBOaa-BbIBOga: Hactpowku koHdurypauum, Agpec GPIB, DHCP, CtaHgapTHbIN
wnto3, Macka noacetu u IP-agpec.

MeHio 3awWwmThI: NO3BONSAET HaCTpOUTb 3allnUTy O0CTyna n ynpasneHne napordamn.

MMKponporpamma: obecneynBaeT 0OHOBEHME MUKponporpamMmmbl No Mepe nodBiieHnA
HOBbLIX OOHOBIEHUIA.

JInueHsua: nossonseT 0GHOBNSATL NULEH3NIO ANS paclUMPEHUst TaMSATU U BO3MOXHOCTEN
npunbopa.

System

Diagnostics/ Calibration

I/0 Interface

Security Menu

Firmware

License

Legal

PucyHok 102: FnaBHas cTtpaHuua meHo CepBuc
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86

Hactpoukun meHo Cuctema

Ha akpaHHon cTpaHuLe MeHo CucTemMa HaxoaaTcs cnegyowme HacTPOWKM:

A3bIK: Anga nHTepdenca npubopa MOXHO BblIGpaTh CneayoLmni A3bIK: aHIMTMACKUNA,
¢hpaHLy3CKUI, HeMeLKUN, ANOHCKUIN, KOPENCKUIN, KNTaUCKUW YNPOLLEHHbIN, KATANCKUNA
TPaAWULIMOHHbIN NN PYCCKUMN.

OKpaHHas knaBuaTtypa: 4Tobbl NPy HEOHXOAMMOCTM BKIHOUNTL KNaBMaTypy Ha CEHCOPHOM
3KpaHe, BblbepuTe kHonky Bkn.. Ecniv skpaHHas knaBuatypa He HyXHa, Bbibepute KHOMKY
Bbikn.

Bbixop 3anycka: BbiGepuTe onumio CUHXPOH. unn 3anyck B 3aBUCUMOCTU OT TOTO, YTO
Heobxoammo (noapobHee cm. B M. CUHXPOHM3ALIMS HECKOMbKMX MPUMOOPOB [Ha cTp. 52] u n.
BbIxogHow curHan 3anycka [Ha cTp. 42]).

OnopH.TaKT.: yCTaHaBNMBaET MCTOYHUK ONOPHOro curHana: BHyTpeHHu unu BHewHnn.

BkntoyeHue: npu BknoveHnn npudopa BeibepuTe onuuto HacTpoeklocnegHun nnu Mo
yMon4yaHuio (nogpobHee cM. B N. MaMeHeHne HacTpoek npubopa [Ha cTp. 87]).

OKpaHHas 3acTaBKa: MOXHO BblGpaTb onuuio Bkn. unv Beikn. BuiGepute onuuto Bkn., ecnu
XOTWUTE, YTOObI CEHCOPHBI 3KpaH CTaHOBUIICS NMYCTbIM NMPU OTCYTCTBUM Onepaumii ¢ 3KpaHoM
Gonee NaTU MUHYT. Ecnn xoTute, YTobbl HA 3KpaHe MOCTOSIHHO ObINo N306paXxeHue,
BbiGepuTe onuuio Bbikn.

LLiénkatowmn 3ByK: BeiGepuTe onumio Bkn. unu Bbeikn. B 3aBMCMMOCTU OT NPEANOYTEHNNA.
Ecnu aTta onuus BknodeHa, npu paboTe ¢ KHoMkamu nepegHen naHenu 6yaeT cribilweH
Wwénkatowmn 3Byk. MNpu Boidope onuun Beikn. 3Byka He ByaerT.

Bunep: BbiGepuTe onumio Bkn. vnu Beikn. Ecnv aTa onums BkItoyeHa, Npy NosiBNeHUN Ha
3KpaHe okHa coobLeHuin ByaeT crbillieH 3ByKoBoW curHar. Mpu BoiGope onuun Beikn.
3BYKOBOrO CUrHana He Gyger.

3aBoackue HaCTpOﬁKM Nno YMOJT4aHUKO: NCNONb3yeTCA OJ14 BO3BpaTa rlpM6opa K 3aBOACKUM
HaCTpOVIKaM Nno yMoJi4aHuto.

APKOCTb: NOM3YHOK HACTPOWKM SPKOCTU CIY>XUT A4St PErynvpOBKU SIPKOCTU CEHCOPHOTO 3KpaHa.
YacoBom nosic: HacTporka Tpedyemoro 4acoBoro nosica.

Language English Soft Keyboard Off On ‘

Trigger Out ‘ Trigger | Sync I Clock Reference l Internal External ‘
Power On ‘ Default | Last I Screen Saver ‘ off
Click Tone ‘ Off [o]}} ] Beeper Off on ‘

Factory Default [ Reset l Brightness

Time Zone |UTC+08:00

PucyHok 103: HacTpoikun meHo Cuctema
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M3meHeHMe HacTpoek npubopa

Mpw BKNtOYEHUN NpMOOpPa BOCCTAaHABNNBAKOTCS €r0 HACTPOWMKM Mo yMon4vaHuto. Mpnbop MoxHO
HacTpPouUTb Taknm ob6pasom, YTOObI OH 3anoMUHAI W KaXabli pa3 Npu BKITKOYEHMM BOCCTaHaBNMBan
HaCTPOWKMK, KOTOPbIE UCNONb30BaNMCh Npu NocneaHem ceaHce paboTbl (nogpobHee cMm. B . Onumm
MeHto Cepsuc [Ha cTp. 85]).

Ymo6bi usameHumMb HacmpoUku onyuu BknroYyeHue:
1. HaxmuTe Ha kHornKy CepBuc, Haxoaaulytocs B rpynne HACTPOWKMN.

C KHOMKon CepBuC

Tektronix

W

dulation.

?
-4
2

Ofuet/

TEEEn

©eee BE

(G0 OXO)]

o’

PucyHok 104: KHonka CepBuc

2. Ha ceHcopHoMm akpaHe BbiGepuTe MeHio Cucrema.
3. [Onsa onuun BrntoveHne Bbibepute napametp NocnegHun.

Kpome Toro, B MeHio CucTeMa MOXXHO BHECTU U ApYrne u3aMeHeHus. Hanpumep, MoXHO:

MepekntounTb Bbixog 3anycka Ha CUHXPOH.Un 3anyck

BkntounTb nnu otknounTh LLiénkarowmin 3Byk

MepekntoynTtb ONOpH.TakT. Ha BHewHMn nnn BHyTpeHHUI

BkniounTb nnun OTKNIOYMTb 3KpaHHYL0 3acTaBky, Belbpas onumto Bkn. unu Bbikn.
Bkniountb nnu otkntoumTh 6Mnep, Boibpas onuunio Bkn. unu Beikn.

HacTpoutb Non3yHKOM SPKOCTb CEHCOPHOro 3KpaHa
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YnaneHuve us naMsaTU CUrHanoB U HacTpoek npubopa

W3 BHYTpeHHel namaTu npubopa MOXHO yaanuTb BCe HAaCTPOMKM NpuGopa 1 Nosib3oBaTenbCkme
CUrHarbl, BbINOSIHUB criedytoLine AencTBuS.

NMPUMEYAHME. B nio6oin MOMEHT MOXXHO BOCCTAHOBUTL 1151 HACTPOEK 3HAYEHUsI N0 yMO4YaHuio 6e3
OYMCTKMN NaMATH, HaXaB Ha NepeaHen naHenu kHonky Mo ymonu.

Ymo6bI ydanums u3 naMsimu cuz2Hasbl U Hacmpolku npubopa:

1.

WD

HaxxmuTe Ha kHonky CepBuc, Haxopsdiytoca B rpynne HACTPOWKI.
Ha ceHcopHom akpaHe BbibepuTe MeHio Cuctema.
[ns onuun 3aBOACKME HAcTPOMKM MO ymMon4yaHuio BbibepuTe napameTp Copoc.

Korga nosisutcsa coobuieHne, Tpebytolee noaTBEPKAEHMSA Takon onepauun, Haxmute OK (unu
OTMeHa, ecrniv NPUHSTO peLleHne He CTUpaTb HAaCTPOMKMU N CUrHanbI).

Language |E : | Off (o]}}

Trigger Out I Internal External

Power On I Off On

Click Tone | I Off On

Factory Default ‘

Time Zone |UTC+08:00

PucyHok 105: CTupaHue HacTpoek Npuéopa U coXpaHEHHbIX CUTHaNoB

88

[eHepaTop curHanoB nponsBonbHOM hopmbl/dyHkLMI cepum AFG31000 PykoBOACTBO MO 3KCnyaTaumm



KpaTkoe onucaHve gyHKUMI

Bbi6op si3blka

[nsa npubopa MoXHO BbIGpaTh A3bIK, Ha KOTOPOM GyaeT oTobpaxaTbCs MH(OPMaLUsS Ha 3KpaHe.

NMPUMEYAHME. Korga npmbop BKovaeTcs NepBbI pas, Mo YMOMYaHUIO BbIOMpaeTCsl aHrNIMNCKUIA
A3bik. [ocne BbIbopa HYy>KHOTO A3blKa MEHI0, BCNIibiBaloLMe COOOLLEHNS U BCTPOEHHAsA CpaBka
oTobpaxaloTcsa Ha yKkazaHHOM A3bike. KpoMe Toro, MOXXHO BOCMOMb30BaTbCSA HaKNagkaMy Ha nepeaHio
naHenb ¢ HAAMMCSMU Ha BbIGpaHHOM A3bIKE.

Ymob6bI ebibpamb s3bIK:
1. HaxmuTe Ha nepepHeit naHenm kHornky Cepeuc, koTopasi Haxoautcs B rpynne HACTPOWKN.
2. Ha ceHcopHoMm akpaHe Bbibepute meHio Cuctema.

3. [Onsa onummn A3bik BbioepuTe Tpebyemblin A3bIK (AHFMUACKNNA, dpaHLLy3CKUN, HEMELIKUM,
ANOHCKUMN, KOPENCKUIN, KNTAUCKUW YNPOLLEHHbIA, KATANCKUMA TPAAULIMOHHBIN NN PYCCKUNA
(CM. pUCYHOK HuXe).

Utility

System

Language |English Soft Keyboard Off On

English :
Trigger Out Clock Reference llnternal External

—

Power On Screen Saver l Off
Click Tone Beeper Off
Factory Default Brightness

Time Zone

PucyHok 106: Bbibop Ai3bika
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q)YHKLI,VIVI ANarHOCTUKMN n Ka.HVI6pOBKVI

Hwxe onucebiBaroTCs Onunm gMarHoCTUKN 1 KannbpoBku B meHto Cepsuc.

OunarHocTtuka: Boibepute kHonky Myck, 4Tobbl BbINONHWUTL CaMOTECTUPOBAHWE A5 MPOBEPKU
npaBuIibHOCTM paboTkl Nnpubopa (nogpobHee cM. B N. BbinonHeHWe ANarHOCTUKM 1 KanMBpOBKM
[Ha cTp. 91]).

Kanu6poBka: BbibepuTe kHOMKy Myck, YTOObI NPOBEPUTL TOYHOCTb HAMNPSXKEHMI NOCTOSIHHOIO
TOKa, UCMOSb3ys BHYTPEHHUE npoLeaypbl kanubposku (nogpobHee cM. B N. BbinonHeHne
ONarHoCTuKN 1 kanubpoBku [Ha cTp. 91]).

Bpems nporpeBa: BbiGepuTe kHoMky Havano, 4tobbl nepes ANarHOCTUKOM Ui KannmbpoBKoi
nporpeTb NpuGop B TedeHne 20 MUHYT.

OuKncTKa KOHTaKTOB: Bbl6epl/ITe KHOMKY I'chx, YTOObI OUMCTUTDL KOHTAKTbI pene oT OKCnaHoro

cnos. Onepauusi 3aHMMaeT OKOJI0 ABYX MUHYT, 3a KOTOpbIE perie NepeKnoyatTcs OKOo
1000 pas.

Utility
Diagnostics/Calibration

Self-Diagnostics ‘ Warmup Timer l

[,

Self-Calibration Refresh Relay l

/0 Interface
Security Menu
Firmware
License

Legal

PucyHok 107: lnarHocTuka u kanmbpoBka

I'Ipem,ue 4YeM MNMPUCTYNnUTb K 3TUM TECTaM:

= Bknouute npubop v ganTe emy NporpeTbes B TedyeHne 20 MUHYT.

= YbeguTecb, YTO TemnepaTypa OKpyXatoLlen cpeabl B nomMeLleHun, rae pabotaet npubop,
HaxoauTcs B npegenax ot 0 go 50 °C.
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BbinonHeHne AUarHOCTUKU U Ka.I1VI6pOBKI/I

Mpubop BbINOMHSET psi NPOBEPOK CBOEN annapaTypbl NPy BKNOYEHUU NuTaHus. Kpome Toro, npu
nomoLy meHo CepBrUC MOXHO 3aMyCTUTb BPYYHYLO criegytome yHKLMN OUAarHOCTUKN U KanubpoBKu
(nogpobHee cm. B n. Onuuun meHto Cepsuc [Ha cTp. 85]). [pn 3TOM MCNONb3yHOTCA BHYTPEHHME
npoLeaypbl, NpoBepsALLMe NpaBUnNbHOCTL paboThl Npubopa.

= [OunarHocTuka (camMoTecTUpoOBaHUe): AnarHocTunka No3sonseT ybeantca B TOM, 4TO Npubop
paboTaeTt AOoMmKHbIM 06pa3om.

= KanubpogBka (aBTOKanubpoBka): yHKUUSA KanmbpoBK/ NPOBEPSIET TOYHOCTb HAMPSKEHUSA
NOCTOAHHOIO TOKa NPW NOMOLLM BHYTPEHHUX nNpouenyp Kannbposku.

Utility

Diagnostics/Calibration

Self-Diagnostics [ Warmup Timer |

Self-Calibration [ Refresh Relay ‘

I/0 Interface
Security Menu
Firmware
License

Legal

PucyHok 108: lnarHocTuka u kKanmbpoBka
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NMPUMEYAHMUE. Ecnn HeobxoamMmo ybeanTscs B TOM, 4TO npubop obnagaeT rapaHTMpOBaHHbLIMU
TEXHUYECKMMU XapaKTepUCTUKaMM, BbINOMHUTE NOMHbIA HAbop npoueayp NpoBEpKU, ONUCaHHbIN B
Pykosodcmee no mexHU4YeCKUM xapakmepucmuKkaM U nposepKe 3KCrsyamayloHHbIX napamempos.

4Ymob6biI ebinosHUMBb QuagHOCMUKY U Kanu6poeky:

OCTOPOXHO! lNpu BbINONHEHUN KanubpoBKM He OTKMoYanTe NuTaHne npubopa. Ecnn Bo Bpemsa kannbposku
BbIKIIOYNTCH MMTaHWe, MOTYT BbiTb NOTEPSHbI AaHHbIE, XPaHSALLMECH BO BHYTPEHHEN NaMaTy.

NMPUMEYAHME. MNepepn BbINONHEHNEM OMATHOCTUKM UM KanMBpPOBKM OTCoeanHUTE OT npubopa Bce
kabenu (kpome LWHypa NUTaHus).

BbibepuTte Ha ceHCOpHOM 3KpaHe 3Hayok CepBuc.

B oTkpbiBLIEMCS MeHIO BbiGepuTe onuuio OuarHocTtuka/KannépoBka.

YTto6bl HayaTb [narHocTuky, BblibepuTte kHomky Myck.

3arem Haxmute OK, 4yTobbl BLINOMHUTL ANArHOCTUKY, U KHONKY OTMeHa, 4Tobbl OTMEHUTDL €E€.

P wnN e

Utility
Diagnostics/Calibration

Self-Diagnostics ‘

Self-Calibration |

I/O Interface
Security Menu
Firmware
License

Legal

PucyHok 109: 3anyck AMarHOCTUKU CUCTEMbI
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5. TopoxpuTe, Noka TECTUPOBAHUE 3aBEPLUUNTCS. [JUarHoCTUYECKUiA TECT ASINTCS BOCEMb MUHYT.
6. YTOObI BEINOMHUTL KANMGPOBKY, BbiGepUTe KHOMKY MycK.
7. 3arem Haxmute OK, 4yTobObl MPOBECTN KanMOPOBKY, Unun KHonky OTMeHa, YToObl OTMEHUTL €€.

Utility
Diagnostics/ Calibration £+,

Self-Diagnostics ‘

Self-Calibration ‘

I/0 Interface
Security Menu
Firmware
License

Legal

PucyHok 110: 3anyck aBTOKanMbpoBKu

8. TopoxpguTe, Noka TECTUPOBAHUE 3aBEPLUUNTCS. [JuarHoCTUYeCKUiA TeCT ANIUTCS BOCEMb MUHYT.

9. locne 3aBepLueHunsa KaJ'IVI6pOBKVI N1 anarHoCTUKM Ha aKpaHe NoABUTCA AnanoroBoe OkHO C
pe3ynbTatamMmn n norpeHoCTaAMN.

UHTepdenc BBoaa-BbiBOAA

Hwxe onuckiBatoTcs onuum naHenu MiHTepdenc Beoga-BeiBoga B meHto Cepsuc. 3Tu onuun
ncnonb3yloTcs Ans noaknoyeHns npubopa k cetu.

NMPUMEYAHMUE. YT0Obl N3MeHUTb NapameTpbl Creayowmx HacTpoek, He06X0AMMO NOMYYUTb
COOTBETCTBYIOLLYIO MHDOPMALIMIO Y CETEBOrO aaMuUHMCcTpartopa. Npoueaypa BBOAa HACTPOEK CETU
3aBUCUT OT KOHUrypaLmu BaLlemn ceTu.

= KoHdurypauums: BbibepuTe kKHOMKy ABTOHOMHO (4TOObI OTKMHOYNTL Npubop oT WwuHbl GPIB)
unu kHornky Mpuém/nep (ans AMCTaHUKMOHHOIO ynpaBneHns NpMbopoM C BHELLHETO
BeAyLLEero komnetoTepa). Ytobel nony4mTts 6onee nogpobHyo MHOpMauuo, MPOCMOTpUTE
MopsaoK NOAKIIOYEHNS K CETU.

= Appec GPIB: BBogntca agpec npubopa.

= DHCP: BbibepuTe Bkn. unu Belkn. ona npoTokona AMHaMUYeckoin KoHdurypaumm
XOCT-MallWHbI (3Ta ONuuMs 3aBUCUT OT TUNa ceTu).

= LlWno3 no ymonyaHuio: BeibeprTe Ananorosoe OkHO M BBeAUTE B HEMO agpec Linto3a (aTy
MHpopMaLIMIO MOXeT NpeaoCTaBUTb CETEBOW aAIMUHUCTPATOP).

= Macka noaceTu: BBeauUTe Macky noaceTu (3Ty MHopMaumio MoXXeT NpeaoCcTaBUTb CETEBOM
agMUHUCTpaTop).

= |P-appec: BBeauTe cooTBeTCTBYOWMI IP-agpec.
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Utility

I/O Interface

GPIB

Configuration "Talkll.isten Off Bus GPIB Address | 11

DHCP ' Off On ‘ Default Gateway 0.0.0.0

Subnet Mask 0.0.0.0 IP Address 0.0.0.0

USB ID: USB0::0x0699::0x035F::QUO00048::INSTR

Security Menu

Firmware

PucyHok 111: Onuum nHtepdherica BBoga-BbiBoga

HacTponku MeHio 3awmThl
Hwxe onuceiBatoTcA onumn MeHto 3allnTbl, KOTOPOE HaxoanTcA B MEHIO CepBl/IC.
Utility
System
Diagnostics/ Calibration

I/0 Interface

Security Menu

Access Control ‘ Off On ‘ Password Change

Firmware
License

Legal

PucyHok 112: HacTponkn MeHro 3awjmThbl
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3OTO MeHI0 npeaHasHa4vYeHo Oanga 3alnTbl U orpaHny4eHna OoCTyna K cneayrunm 3agadam:

" KoHTponb gocrtyna: Beibepute kHonky Bkn. unu Bbikn. Ecnu 3awuta goctyna BKOYeHa,
3TO UCKMNoYaeT 0BHOBIIEHNE MUKPONPOrpamMmbl.

NMPUMEYAHUE. MNo ymonyaHuio 3awumta goctyna oTknodeHa. Kpome Toro, ecnm BknoYeHa 3awmta
A0oCTyna, U3BMeHeHMe Naposisi HEBO3MOXHO.

"  U3smeHUTb Naponb: BbibepuTe KHOMKy M3MeHUTb 1 cnefyiiTe MHCTPYKUMSIM Ha 3KpaHe.

NMPUMEYAHUE. MNaponb no ymonyaHmio — DEFAULT 123456. Npn nameHeHnn napons HOBbIA OOITKEH
coepxaTtb He MeHee YeTbIpéx, HO He Bonee 14 cMMBOMOB, BKtoyatoLwmx undpsl ot 0 go 9. Ecnu bl
3abbInn Naporb, CBSAXKUTECH C MECTHLIM NPEACTABUTENBCTBOM KOMMNaHWW, NapTHEPOM MO NpoAaxam unm
anctpunbbtoTopom Tektronix. MoxHO Takke No3BOHUTL B WITa6-kBapTupy Tektronix B CeBepHon Amepuke
no tenedoHy 1-800-833-9200. KoHTaKTHble AaHHbIE Af1si BaLLEro permoHa cMm. Ha Beb-canTe ru.tek.com

(ru.tek.com).

Hactponku meHto Mukponporpamma

PyHKUMA 0BHOBNEHMSA MUKpPOMNpOrpaMmmbl obecneynBaeT 0GHOBNEHNE MMKPONpPOrpaMMbl MO Mepe
nosiBNeHns HoBbIX Bepcuii. bonee nogpo6Ho cm. B . O6HOBNEHNWE MUKpONporpammbl npubopa [Ha
cTp. 96].

Utility
System
Diagnostics/ Calibration
I/0 Interface
Security Menu

Firmware

Firmware Update

TEKTRONIX, AFG31152, SN: QU000048, Ver: 1.2

License

PucyHok 113: MeH0 OGHOBNEHUA MUKPONpPOrpamMmmbl
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OGHoOBMEeHMe MUKponporpamMmmsl npubdopa

Mukponporpammy npubopa MoXXHO 06HOBUTL ¢ USB-HakonuTens, Nogknio4YéHHoro Ha USB-pasbém
TMna A Ha nepedHen naHenu reHepaTtopa (nogpobHee cM. B N. UHTepderic USB [Ha cTp. 16]). ToT xe
pes3ynbTat MOXHO MOMy4YMTb MPY NOMOLLM ANIEMEHTOB YNPaBMEHNsS CEHCOPHOro 3KpaHa,
yCTaHOBMEHHOrO Ha nepegHen naHenu npubopa.

BHUMaHUs1, U NpU €€ BbINOSTHEHUN KpaliHe BaXKHO COoBMnioaaTh yKkasaHHble HKe MHCTPYKUuK. B
cnyyae HecobnogeHns npubop MoXeT GbiTb NoBpeXaAéH. Hanpumep, YToGbl He 4ONYCTUTL
noBpexaeHust Nnpubopa, npu 0GHOBNEHNM MUKPOTPOrpamMMbl HU B KOEM CIlyyae He U3BnekaiiTe
USB-HakonuTenb, a Takke He BbikNovaiTe nutaHue npubopa.

c OCTOPOXHO! O6HoBneHne mukponporpaMmmMbl npubopa — 310 onepaums, Tpebytowas ocoboro

Ymo6b1 06HosuMb MUKponpozpamMmy npubopa:
1. 3anpgute Ha Beb-canT ru.tek.com n HanamTe Mukponporpammy ans npuéopos cepmm 31000.
2. 3arpysuTte Ha KOMMbIOTEpP 3aapXMBMPOBaHHbIN haiis C pacLUMPEHNEM . zip.

3. PacnakyiTte 3arpyxeHHbli hain n ckonupymnte gann ¢ paclumpeHneM . ftb B KOPHEBOW KaTanor
USB-HakonuTtens.

4. BcraBbTe USB-HakonuTernb B COOTBETCTBYIOLLUNIA pa3béM Ha NepedHen naHenu reHepartopa
cepum AFG31000.

5. Haxwmute kHonky CepBuc.
6. Bbibepute onumm Mukponporpamma > OGHOBUTD.
7. Bbibepute 3Ha4ok USB.

NMPUMEYAHME. Bng skpaHHOW CTpaHULbl MOXET ObITb HECKOIbKO MHBIM, B 3aBUCMMOCTW OT MOAENN
npubopa.

Utility

Firmware Upgrade

©®

Diagnosti USB

System

FOUND.OOO0 System
I/O Interf Volume

Security N

Firmware

TEKT

X

Cancel

License

PucyHok 114: O6HOBNEHNe MUKPONpPOrpaMmmbl

8. Bbibepute davin, ncnonb3yemblivi anst 06HoBNEHMA Npmbopa.
9. Haxmute kHomnky OK. Ha akpaHe nosiBuTcst coodLeHne ¢ npocboor noaTBepanTe 0GHOBMNEHME.
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10. YoocTtoBepbTECh B TOM, YTO NPUOOP OTKITOUMIICSA OT UCTOYHMKA NUTaHKUS, a 3aTEM NOBTOPHO
noaknto4mncs, 4tTobbl yCTaHOBUTL OOHOBIEHME.

11. N3eneknte USB-HakonuTensb.

NMPUMEYAHMUE. B npnbope npegycmMoTpeHa BO3MOXHOCTb OrpaHU4eHus 4ocTyna K 06HOBNeHAM
MUKpoOnporpammel. [Jns 9TOro Hy>xHO BONTK B MeHto 3awuThbl, BbibpaTh kHONMKy KOHTponb gocryna u
BBECTM Naporb.

NMPUMEYAHME. Npu paboTe ¢ dpyHKumen InstaView kaxabiin pas npu 3ameHe kabensi, 0OHOBNEHUN
MUWKPOMNPOrpamMmmbl UIn BbIKIMOYEHMN U BKIIOYEHUW NUTaHUst npubopa, 4ToObl ob6ecnevnTb Hagnexatlyo
paboty InstaView, Heo6xo4MMO aBTOMaTUYECKN U3MEPSATE UIK BPYYHYIO OOHOBMATL 3a4EPXKKY
pacnpocTpaHeHusi curHana B kabene.

JInueHsunna

®PYHKUMS YCTAHOBKM NMLEH3UM NO3BONSAET OOHOBNATL NMMLEH3NIO AN pacluMpeHns NamsaT u
BO3MOXHOCTeN npubopa. JlnueHsus, yctaHaBnmBaemas Ha npubop, 3aBUCUT OT MOAenu
npuobpeTtaemoro npubopa n onpegensieT o6bém ero namsatn. OT 06bLEMa namATH 3aBUCAT PYHKLUN
reHepupoBaHuWs NOCNeaoBaTeNbHOCTEN N YAaCTOTHbBIN Anana3oH npubopa.

Utility

Diagnostics/ Calibration
/O Interface

Security Menu
Firmware

License

(
License

License:

Legal

PucyHok 115: O6HOBRneHue nuueH3um
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CnpaBka

CnpaBo4Has cuctema npmbopa obecnedmBaeT AOCTYN K MHopMaumm 06 oTAeMNbHbIX MYHKTAaX MEHIO U
dyHKUMSIX NprMbopa Npu nouncke onpeaenéHHon nHdopmaumn. s 4ocTyna u HaBuraumm rno CrpaBovHON
CcMCTEME MOXHO MCMONb30BaTh CEHCOPHBIN aKpaH. OTaenbHbIE pa3aerbl CpaBku MOTYT Takke
cogepxaTb CCbIfKM Ha Apyrve pasgensl. K HUM MOXHO MonyyYnTb AOCTYN, cneays 9KpaHHbIM NOoACKa3KaM.

Ons nony4yeHna gocrtyna K CﬂpaBO‘-IHOVI cucrteme an6opa BbIMOSIHNTE ONUCaHHbIE HUXEe OENCTBUS.

Ymo6bI nonyyums docmyn k Cripaske:

1. BeblbepuTte Ha ceHCOpHOM 3KpaHe 3Ha4yok CnpaBKa.

2. Bocnonb3ynTtechb aneMmeHTaMu ynpaBneHnsa CEHCOPHOro aKkpaHa Ansi NnepemeLLeHnst Kypcopa
MEeXay CChlfkamMm.

3. HaxwmuTe Ha 3Ha4yok CnpaBka Ha CEHCOPHOM 3KpaHe, YTOObl OTKPbITb MeHio Cnpaska.

4. [pu NnomoLLM NOBOPOTHOWN KHOMKWU BbiGepuTe pasaen cnpaBku B NpeAMeTHOM yKasaTene unm
nponucTantTe CTpaHuLbl OTKPLITOro pasaena. Haxmmute noBOPOTHYHO KHOMKY, YTOObI OTKPLITh Ha
3KpaHe pasfgen u3 npeAMeTHOro ykasartens.

ArbBuilder

Bxogsiwee B noctaeky MO ArbBuilder no3sonsieT cosgaeaTtb U pegakTMpoBaTh CUrHanmbI
NpPon3BoIibHOM hOPMbI, UCKITHOYasi HEOOXOAMMOCTbL B noakmntodeHun K MK nnm ncnonb3oBaHum
USB-HakonuTens ans 3arpy3kv CUrHanoB Npoun3BosibHOM hopMbl.

Mpu nomowwm moayns ArbBuilder MOXHO OTKpbIBaTb paHee Co34aHHbIe UMK co3aaBaTb HOBbIE
curHansl. Ecnn BbibpaTth 3Havok ArbBuilder, 4Tobbl OTKPbITL MporpamMmy, NOsSIBUTCSA CreayoLnii
3KpaH.

Wave1.tfwx

mv \ Pts 100 200 300 400 500
SUU T T T T T

400

Szl e %

Draw Edit Send Exit

PucyHok 116: 'maBHas ctpaHuua ArbBuilder
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KpaTkoe onucaHve gyHKUMI

ArbBuilder — aTo BCTpOeHHOE NpUNoXXeHue, NO3BONSAOLLEE NMPU NMOMOLLM reHepaTopa CTaHAapTHbIX
dyHKUUIA co3naBaTh U peJaKkTMpoBaTh CUrHarbl NPOM3BONbHOM POPMbI. [1oNb3ySach NPUNOXeHNeEM,
MOXHO CO3[aTb CMrHam NPon3BosibHOM POPMbI UK WaboH 13 cTaHAapTHbLIX CMrHanoB. Ha
00nbLIOM EMKOCTHOM CEHCOPHOM 3KpaHe C XXEeCTOBbIM YNpaBreHNneM, CUrHanbl MOXHO
nepeTackmBaTb, MaclwTabvpoBaTb U peJakTupoBaThb.

Monb3oBaTtenb MOXeT BOCMPOU3BOAUTb CUrHaIbl UMK 3arpy3nTb daiinbl JaHHbIX HEMNOCPEACTBEHHO B
ArbBuilder ¢ USB-HakonuTtens.

CosgaHHbIn curHan OoTnpaBnAeTCA Ha BbIXO4 And BOCnpoun3BeneHud, amnnutyga n cMmelleHmne
HacTpanBakTCA aBTOMAaTU4YE€CKH, oes npueeaeHuA.

Co3paHue curHana npousBosibHoOM hopMbl

Mpnbop MOXET reHepmnpoBaTb CUrHasbl NPON3BOSIbHOM (DOPMbI, KOTOPbIE COXPaHSAIOTCS BO
BHYTpeHHen namatn unm Ha USB-HakonuTene.

Ymo6bbI co30amb cuz2Has nNpou3eosibHOU (HOPMbI.

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

2. CwmaxHuTe BBEpX CTPEJIKy, KoTopasi HaXOAUTCS BHU3Y 3KpaHa, u Bbibepute Bknaaky ArbBuilder.
3. Bbibepute onumio Co3path.
4

Bbibepute cnocob co3gaHus curHana: Beog Mbiwbio, FoOprM3oHTanbHbIN, BepTukanbHbIn nnm
Touka.

Mocne co3gaHusa curHana HaXkmMuTe KHonky dann.
6. Bbibepute kHoMky Cox. Kak, YTOObl UBMEHUTb MMSI U COXPAHUTbL CUrHarn.

7. MoxHo Takke CoxpaHuTb ann u BolbpaTtb kHOMKy OTAP., 4TOObI NPOCMOTPETL CUrHAI Ha
BbIGpaHHOM KaHane.

8. CwmaxHuTe naHenb ArbBuilder BHU3 1 NpoCMOTpUTE CO34aHHbIM CUrHan Ha BbIOpaHHOM KaHarne.

o

NMPUMEYAHUE. [Ina nméH daiinos Heobxoanumo UCMnonb30oBaTh TONbKO aHrMMNCcKne 6ykebl. Ecnun B
UMeHu darina NPUCYTCTBYHOT He aHrnuickme ByKBbl, 3T BYKBbI 3aMEHATCA OPYTMMU CUMBOSIAMMU,
Hanpumep #, $, *, %. Ncnonb3oBaTb Npobebl He pa3peLlaeTcs.

Co3spaHue curHana craHgapTHou opmbl

Mpn nomowm npunoxxenunsa ArbBuilder MoXXHO co3gaBaTb CUrHanbl cTaHa4apTHOM dhopmbl. [1na cosgaHms
HOBOIO CurHanma Hy>kHo BblOpaTb OYHKLMIO M3 CMCKa CTaHOAPTHBLIX (OYHKLUMIA 1 BOCMOb30BaTHLCSA
Pepaktopom ypaBHeHun (n. CozfaHve curHana no ypasHeHuam [Ha cTp. 101]), unm nocTponTb curHan

(n. MNocTpoenwne curHana B ArbBuilder [Ha cTp. 110]).

Ei

Equation

PucyHok 117: Bknaaka Ha rmaBHOM 3kpaHe ArbBuilder

Ymo6bi cozdamb cmaHAapmHbIl CU2HaJT.
1. Bbibepute kHonky HoB. cT. Ha Bknagke CurHarn.

=3 & s

Open New Waveform New Equation

PucyHok 118: KHonka HoB. cT. Ha Bknagke ArbBuilder
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KpaTkoe onucaHvne gyHKkummn

2. Bbibepute cTaHaapTHbIN curHan B Bbinagatowiem meHo dyHkuma. Npegnaraemslie onumm
curHana: Cunyc, MpamoyroneH., Tpeyron., UmnynbcH., WWym, Sin(x)/x, HanpsikeHune
NOCTOSAAHHOrO ToKa, CBunup., ®yHkuMA JlopeHua, HapacTarowas 3KCnoHeHTa 1
YO6biBarowasa 3KCNOHEeHTa.

3. [Npu Heo6X0QMMOCTM OTKOPPEKTUPYIMTE NapamMeTpbl NO FOPU3OHTANN U BepTMKanu.
4. [na npocMmoTpa curHana BoibepuTe kHomnky MpeanpocmoTp.

Source Preview !'\ I;‘ { ',;
¥ ' ¥
! \/ /

5.000 ‘V Offset >‘

Total Points 1.000 K ‘ Pts

Phase 0.00

PucyHok 119: 3kpaH cTaHAapTHbIX curHanoB ArbBuilder

5. Tpwu noctynneHun cooTBeTCTBYIOLWEro 3anpoca Haxmute OK mnu Ha kHonky OTMeHa, 4ToObI
BbIATU U3 OKHA.

6. BbibepuTte kHonky CoxpaHuTb U Cox. Kak, YToObl COXpaHWUTb CUrHan, Unu LWENKHUTE Ha
KHOMKY 3aKpbITb, YTOObI 3aKpbITb CUrHan.

7. Bbibepute kHonky OTRp.

8. Ha Bknagke OTtnp. BbibepuTe kHomky B K1 nnm B K2, 4ToObl 0TNpaBuTh CMrHan Ha kaHan 1 vnm
KaHan 2.
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Kpatkoe onucaHue dyHKuui

Cos3pgaHue curHana no yYpaBHEHUAM

CuvrHan MoXHO reHepupoBaTtb Npu NoMoLm BCTpoeHHoro B ArbBuilder Pegaktopa ypaBHeHMWN.

NMPUMEYAHUE. Pepaktop ypaBHeHun obpabaTbiBaeT Bce BXOAHbIE U BbIXOAHbIE AaHHble daiina B
TekyLlen paboyen ampekropum. Heobxoammo, 4tobbl K TeKyLLen paboyen AMpekTopum Obin OTKPbIT
OOCTyN Ans YTEHUS 1 3anucu, B NPOTUBHOM cryvae daiin ypaBHeHWU He ByaeT KOMNUNMpOoBaH.
Komnunsums moxeT 3aBuceTb OT 06bEMa JOCTYNHON NamsATh 1 ApYrnx BO3MOXHOCTel npubopa.

PepakTop ypaBHeHWI NpeacTaBnsieT cobon TEKCTOBLIN pedakTop ¢ nogaepxkon ASCII, koTopbii
Nno3BofsieT co3aaBaTtb, PpeAakTMpoBaTh, 3arpyaTb M KOMNUIMPOBaTb ONpeaerieHNst CUrHanos,
€O37aBaeMbIX MO YpaBHEHWSIM, B CUrHasbl NPy NOMOLLM A3blKa NporpammMmmpoBaHnst curHanos (WPL).
Pabotas ¢ WPL, MOXHO reHepupoBaTb CUrHan no MmateMaTnyeckon yHKLMKU, MPOCYMTbIBaTb ABa U
fonbLue annos CMrHamnoB 1 UCMONb30BaTb KOMaHAbl LIMKIMOB U YCITOBHbIX MEPEXodoB Ais
reHepupoBaHus 3Ha4YeHUn curHanos. YTobbl creHepupoBaTh onpeaenéxHble B chaine curHanbi,
dann ypaBHeHUs KOMNUnNupyeTcs.

dann ypaBHeHuWs npegcTaBnseT cobomn TEKCTOBbIN hans, KOTOPbIN CO3AaéTCA U peaakTupyeTcs B
PepakTtope ypaBHeHu. YTobbl OTKPLITL pegakTop ypaBHeHun, BoibepuTe kHonky HoB. yp. Ha akpaHe
NOSIBUTCS 3KPaHHas knasmaTypa C 3NieMeHTaMn ypaBHEHWN.

Equation —2————o Settings

#Change the range according to your
Settin 1.000 K| Pts

PucyHok 120: ®ann ypaBHeHusi ArbBuilder c akpaHHOM knaBuaTypow
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KpaTkoe onucaHvne gyHKkummn

Equation Editor

Equation Settings

YpasHeHue —» gectrt]iinggse the range according to your

1.000 K| Pts
range(0,500ns) o
#Your equation goes here

< Hacrpoiiku

00000000(G| S/s

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

7 iccessfully Preview
Bbixog —»> < NpegnpocmoTp

MaHenb

UHCTPYMEHT > x E

PucyHok 121: ®ann ypasHeHus ArbBuilder
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Kpatkoe onucaHue dyHKuui

Onpep,eneHMﬂ ANEeMEeHTOB 3KpaHa peaaktopa ypaBHeHI/lIZ npnBoaNTCA B cnep,yrou.l,eﬁ Tabnuue.

Tabnuua 10: 3dnemeHTbI 3KpaHa peagakTopa ypaBHEHUN

AnemMmeHT OnucaHue

YpaBHeHne Mone, B kOTOpoe BBOANTCS MHOpMaLMsa 06 ypaBHEHNM 1 TEKCTOBAS
UHOpMaLus.

Bbixoa YKa3sblBaeTcst COCTosiHMe Komnunauuu. Ecnm komnunauusa He BbINOMHEHa,
npunoxeHue BolgaéT cooblueHne o6 owmbke. Ecnu komnunsuus 3aBeplueHa
yCrneLHo, nosiBnsieTcs coobleHne «Komnmnsaums BbINoNHEHa».

Hactponkun Mons ans nameHeHnsa 3HavYeHUin MHTepBana 1 Ynucra ToYek.

MpeanpocmoTp Mpadmnyeckoe M3o0bpaxxeHne curHana nocrie 3aBepLleHnst KOMNUNALNK.

[MaHenb WHCTPYMEHTOB

CofepXnT KHOMKK Ans onepauuin peaakTupoBaHus, Takue kak OTKpbITb,
CoxpaHuTb, BeipesaTb, Konuposatb n BctaButs.

OTKpbITb

OTKprBaPOTCFl nverLimneca ypaBHeHuA.

Cox. Kak guanor

Mms danna, B KOTOPbIN 3anucbiBaeTCs ypaBHEHUE UNKU TEKCT, NN UMs
penaktupyemoro danna. Bcem cannam Pegakropa ypaBHeHuUin no
YMOS4YaHuio NpUcBanBaeTCsa paclUUpPeEHne .eqa.

Komnunwnp.

BbinonHaeTca kKoMNMnAUMs NocneaHero 3arpy>KeHHoro nunm
0TpefaKkTUpoBaHHOro davina ypaBHeHnsi. COCTOSIHME KOMMUMALMK
yKasblBaeTcs B OkHe Bbixoa.

KHonku OK un 3akpbiTb

KHonka OK cnyxwuT ana coxpaHeHus AaHHbIX okHa PegakTtopa ypaBHeHW;
KHOMKa 3akpbITb — ANS BbIXOAA U3 OkHa PegakTopa ypaBHEHWN.

B okHe akpaHHol knaeuaTypbl ArbBuilder cogepkatcst anemeHTbl, UCMonb3yemMble NSt HaCcTPOKK
MHTepBarna BpeMeHu, yHKLMIA, ONepaTopoB, MEPEMEHHbIX, KOHCTaHT, 3/IEMEHTOB CUMHTaKcuca U
CMMBOJIOB.

PucyHok 122: 3kpaHHasa knaBuatypa ArbBuilder

eHepaTop cMrHanoB Npon3BorbHOM opMbl/pyHkumnn cepmum AFG31000 PykoBoacTBo no aKkcnfyataumm

103



KpaTkoe onucaHvne gyHKkummn

104

Tabnwuua 11: CuHTaKcuc KomaHpg

KomnoHeHT

CumBon

3HauveHue

OnemeHTbl
CUHTaKcuca

Kpyrnbie ckobku, onpegensiowmne nopsgok onepaunin. 3a kaxaon
OTKpbIBatoLLeN (neBoit) ckobKon JormkHa crnefoBaTb 3akpblBatoLLas
(npaBasi) ckobka. Ecnn ncnonb3yeTcst HECKONBbKO apryMeHToB
(ranpumep, range, max, min), OHW OTAENATCA 3anATon (,).

[NepemeHHble.

B ypaBHeHUM MOryT MCNONb30BaTbCA crieyowme nepeMeHHble:
t = Bpem4a OT Hayana BblpaXeHus HTepBana range ().

X = nepemMeHHas, npnHumaroLwas sHadeHne ot 0,0 no 1,0 B
MHTEepBane range ( )

V = nepemMeHHas, npegcraBnsaoLwas Tekylee 3Ha4eHme aHHbIX
CUrHana B 3TOW TOYKE BblpaXKEHUS

OnepaTopsbl

|/|CI'IOJ'Ib3y}OTCF| Ona CNoXeHusd, BblYNTaHUA, YMHOXEeHUA Unm
AeneHna anemMeHToB.

3Hak nokasaTens creneHn. B cteneHb MOXXHO BO3BOAUTb TOSNbKO
Lenble Yncna. 3HaK N UMeeT TaKol e NPUOPUTET, Kak 3HaKn * 1 /.

Y106kl caenatb NPUOPUTETHLIM 3HaK YMHOXEHUS], HY>XHbI KpYTble
CKOOKM.

Hanpumep: pi * (23) * x, rae 23 = fBa B TPETLEN CTENEHMU.

KommeHTapui

nepes KOMMEHTapUAMU CTaBUTCS 3HaK «peLLéTka» ().

Korga BcTpeyaeTcs 3HaK «pelléTka», Bce CUMBOJIbl MOCHE Hero
CUMTAKOTCA KOMMEHTapMeM. B KOMMeHTapmm MOXHO UCMOMb30BaTb
ntobble CMMBOJIbI, BXOASILLNE B MEHIO 3NIEMEHTOB.

CumBonbl

K cumBonam, KoTopble BXOASIT B MEHIO 3NIEMEHTOB, OTHOCSTCS
OykBbl andaBuTa (a—z) 1 HECKONbKO Apyrux cumeonoB (%, $, &, @,
A1 _). 3TV CMMBOIbI UCMOMb3YIOTCS B KOMMEHTapUSIX.

pi Yucno Mu.

e OcHoBaHue cTeneHu (NpuHUMaeTcst paBHbiM 10). Takum
3KCMOHeHLManbHbIM NpeAcTaBneHeM BblpaXaeTcs AuanasoH
uucen ot |5,9e-39| do |3,4e38|.

Hanpumep: 1e6=1 000 000, 1e-3=0,001
k KoHcTaHTbI, KoTOopble MOryT ObITh Yka3aHbl B ypaBHeHMAX (K0—k9).

BBoaaT HoBoe 3HayeHue Ans k#, 3aMeHsas cTapoe 3HadeHue
HoBbIM. Ecnu ana k KoHcTaHTa He 3afaHa, 8To 3HaYeHue
aBTOMaTM4ecku ycTaHaBnueaeTtcs Ha 0.

3HaK paBeHCTBA = UCMOMb3yeTCA BMECTe C KOHCTaHTamu K.

Hanpumep: k0=2*pi
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KpaTkoe onucaHve gyHKUMI

KomnoHeHT CumBon 3HauveHue

B KOHLie CTPOKM UHTEpBana Unu ypaBHEeHUsI CTaBUTCA NEPEBOS
CTPOKW; NepeBog CTPOKK

() BCTaBnsileTcss Mexay pasaenuTensmy CTPOKM.

®PyHKLMM sin(), cos() [AprymMeHTbl 3TUX TPUFOHOMETPUYECKUX (PYHKLMI BbipaxatoTcs B
papunaHax.

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

exp (), OkcnoHeHUmanbHas yHKUMA, yHKUNS OeCaTUYHOro norapudma,
log (), 1n() [dyHKUMS HaTypanbHoro norapmgma. ApryMeHTbl (yHKLUIA
OECATUYHOTO W HaTypanbHOro norapudmMa AomkHbI 6bITb
NONOXUTENbHBIMM.

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

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

Mpumep: range (0,100 _s)

sqrt () PYHKLUMA KBAQPATHOIO KOPHSA, apryMeHT yHKLUUM JOIMKEeH ObiTb
MONOXUTENbHLIM YMCIIOM.

abs () AOConTHOE 3HaYeHune.

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

int () OTt6packiBaHne ApOGHON YacTy Yvcna AN nonyyYyeHus Lenoro.

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

round () OxkpyrneHve yncna ¢ ApobHOM YacTbo 4O LEenoro.

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

norm () MpuBOOUT 3HaYeHNe uHTepBana range () W 3Ha4Ye€HWE aMnNUTyabl
[0 MakCcMManbHOro abcomntoTHOro 3HadeHms 1,0 (koTopoe MoXeT
ObITb 3HayeHnem +1,0 nnu —1,0). BeipaxkeHne norm() 3aHMMaeT BCHO
CTPOKY.

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

max () min() |Max ()t npuHMumMaeT 6onbluee 13 AByx 3HadeHun. Min () t
NPUHUMAET MeHbLLEE U3 ABYX 3HAYEHUIA.

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 () YpaBHeHWe OOMKHO ONUCbIBaTL BPEMEHHYI0 obnacTb. Ecnn
onncbiBaeTcs He BpemMeHHasi obnacTb, 310 owunbka. BpemeHHas
obnacTb 3a4aéTcs MHTepBanoM range () .

Mpw cosgaHun HOBOro hbanna ypaBHEHUS B MEPBYIO CTPOKY
ypaBHEHVs BBOAUTCS range (0), 3aTeM ykasblBaeTcs Bpems. JT1a
HacTpolika AencTBuTensbHa Ao Tex nop, noka He 6yaeT onpenenéx
cneayoLwmn dneMeHT nHtepaarna.
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KomnoHeHT CumBon 3HauveHue

Mpwn onpepeneHnn nepBoro nHTepBana range () MOXHO BBECTU
ntoboe Yncno CTPoK ypaBHeHMs. TeKCT, BBEAEHHBIV nocrne range ()
Ha TOW e CTpoke, HegencTeuTeneH. dopmar onsa nHTepsana:
range ( syjeMeHT MHTepBbaJsa ( HadajlbHOE BpeMs ypaBHEHUS,
KOHEUHOEe BpeMs ypaBHEHMS )).

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

rnd (uemnoe Korza 3ajaH aprymMeHT, nporpaMma reHepupyeT nocnefoBaTeribHOCTb
uycsio oT 1 A0 | cryyalHbIX YMCEN, UCMONb3ysl apryMEHT B Ka4eCTBE MCXOOHOMO
16 777 215) |3HayeHusi. Ecniv aprymeHT nponyLueH, ncronb3ayetcs 1.

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

diff () PyHKUMSA anddepeHumpyeTca B UHTepBane, 3agaHHom B range().
YkasbiBaeTcs B diff(). BoipaxeHue diff() 3aHMMaeT BClo 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() ®yHKUMA MHTErpupyeTcs B MHTepBarne, 3agaHHom B range().
YkasbiBaeTcs B integ(). BoipaxeHue integ() 3aHMMaEeT BCHO CTPOKY.
Mocne nHTerpupoBaHus integ(), npy1 Heob6xoanMocCTuH, 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 YcTaHaBnmMBaeTCca MapKkep Ans MHTepBana, yka3aHHoOro B range ()
(markerl wmu |[locne KOMMUMALMM MapKep He OTOBPAXKAETCH, HO YCTAHOBMEHHbI
marker2) MapKep MOXHO 0BGHapYXUTb PeAaKTOPOM CUrHaroB.

BbipaxeHne mark () 3aHMMaeT BClo CTPOKy. Hanpumep, koraa
BBeAEH mark (1), BBOA NOObLIX APYrVX AaHHbLIX HA 3Ty CTPOKY
HEBO3MOXEH.

Mpu nomowwmn MeHio eanHUy nsamepeHns Pefgaktopa ypaBHEHUI, B KOTOPOE MOXXHO BONTU C SKpaHHOM
KnaBuaTypbl, MOXXHO yKa3aTb €4UHWLbI U3MEPEHUS Osi NapaMeTPOB UMW NMEPEMEHHbIX, UCMOSb3YEMbIX
B YpaBHeHuW. B cnegytoller Tabnuue NpuBoAasTCs NPUMEHSIEMbIE 3NIEMEHTBI Y UX OMUCAHKS.

Ta6bnuua 12: MeH0 eQUHUL U3MEPEHUA

En. 3HaueHue

u3m.

m munnm (e-3)

y MUKpO (e—6)

n HaHo (e-9)

p nuko (e—12)

S ceKkyHaa

, pasgenutenb B BUAe 3ansTomn
K kuno (e3)

M mera (e6)
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KpaTkoe onucaHune dyHKUMA

KHonkamu 3KpaHHOIZ KnaBmaTtypbl MOXXHO BbIMNOJTHATE NOATBEPXAEHNE Bbl60pa, BO3BpaT Ha OAWH Lar
U OYUCTKY YpaBHEHNA. B Cﬂeﬂ,leUJ,eVl Tabnuue npunBoaATCA NpUMEeHAEeMble 3JTIEMEHTbLI U UX
onncaHuA.

Ta6bnuua 13: TeKkcToBble KOMaHAbl, BBOAUMbIE C KllaBuaTypbl

KHonka 3HavyeHue

Beog CnyxvT onga noateepxaeHus Belbopa 1 nepexoaa K cneaytoLien
CTPOKe ypaBHEHUS.

BKSP BosepaTt Ha oguH cumBon. PaboTaeT Kak KHOMka Bo3Bparta
(backspace) Ha obbl4HOM KnaBuaType.

CLR OuuiaeT BCE ypaBHeHe.

Cos3paHue curHana npu noMoLmM pefgakrtopa ypaBHEHUN

1. Bblbepute ArbBuilder > ®ann n WwWénkHUTE Ha 3Ha4Yok HoB. yp., 4TOObLI OTKPbITb peaakTop
YPaBHEHUN,

= 5 B

Open New Waveform |New Equation Resample Save

PucyHok 123: MeHto pegaktopa ypaBHeHun MO ArbBuilder

2. B okHe PepnakTop ypaBHeHWI BBeaMTe TEKCT, HeOBXOAUMBIN ANs co3aHnsa ypaBHEHUsA curHana.
Hanpumep, B okHe BBOJa YpaBHEHUS YKaXUTe Sine (w) .

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

#Your equation goes here
Sin(w)

PucyHok 124: TekcTtoBbIM pegakTop ypasHeHun MO ArbBuilder

3. LénkHute Ha kHonky KoMmnunup., 4To6bl CreHepnpoBaTh CUrHan u otobpasnTb ero B OKHe
npeaBapuTenbHOro npocmoTpa. B okHe Bbixoa nosiButcsa cooblieHne «Komnunsuyms
BbINONHEHa», a B okHe [1peanpocMoTp — curHan cuHycongansHon doopmel. Ecniv ypasHeHne
3ajaHO HeENpPaBUIbHO, B OKHE Bbixoa nosiButcs coobuieHne o6 owmnbke, a UBET CTPOKMU,
cogepxatlen ownbky, B OkHe BBOAA YPaBHEHWSI CTAHET KpacHbIM.
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KpaTkoe onucaHvne gyHKkummn

PucyHok 125: CoobLieHne 06 ycnewHOM BbiNonHeHUn komnunsiuum B ArbBuilder

Preview

PucyHok 126: OkHO npegBapuTenbHOro npocmotpa B ArbBuilder
4. LWénkHuTe Ha OK, 4ToBbl OTKPbITE CUrHaM B PpeXUMe pegakTupoBaHus, U Ha KHoNkKy OTmMeHa
ANsi OTMEHbI onepauun.

5. Ha akpaHe nosBuTCS curHan cuHycomaansHon popmbl. Ero MOXHO O0TpeaakTupoBaThb, COXPaHUTb
nnbo oTnpaBuTb Ha kaHan 1 unu 2.

> 0 B B B B| & z|le

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

PucyHok 127: CurHan cuHycoumganbHou cpopmbl B ArbBuilder

NMPUMEYAHME. Pegaktop ypaBHeHUI nogaepxunsaeT 6a3oBbIv 7-6uToBbIN Habop cumeonos ASCII.
MakcvumanbHas AnnHa ogHOWM CTPoku — 256 cMMBOIIOB, BKoYas npobenbl. CTpokn 06beguHATCA
BBOJOM CMMBOJIa ABOeTOUUS (:) B KOHLEe CTpokM. MakcuManbHasi onnHa (Cymma Bcex AnnH cTpok) — 1000.
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CoxpaHeHUue ypaBHEeHUsA cUrHana

1. CospaiiTe ypaBHeHMWe curHana, BbINosHuB waru 1-3 nyHkta Co3faHue curHana no ypaBHEHUAM
(Ha cTp. 101).

2. Ha akpaHe nosiButcs ananorosoe okHo CoxpaHuTb kak OC Windows.

Beeante ums danna n HaxmuTte OK, 4to6bl coxpaHuTb dann. Pann ypaBHeHUss OyaeT COXpaHéH ¢
pacliMpeHneMm .eqga.

OTKpbITb (hann ypaBHeHUs

1. B okHe PegakTtop ypaBHeHuWI BbibepuTe NnaHenb MHCTPYMEHTOB pefakTopa YypaBHEHUN.
2. BbibepuTe cyLlecTByOWMIA hain ypaBHEHUS CUTHAMA U LWENKHUTE Ha KHOMKY OTKPbITh.

PepaktupoBaHue channa ypaBHeHuUs
B okHe PepakTop ypaBHEHUI MOXHO BbIMOSHWTL CriedytoLlmne eVCTBUSA ANs N3MEHEHNs ypaBHEHNS:
® BblpesaTb. Boigenute yacTb ypaBHEHWs, KOTOPYIO HEO6X0AUMO Bbipe3aTb, U BbibepuTe
KHOMKy Bbipe3aTb.

= KonupoBaTtb. BbigenuTe 4acTb ypaBHEHUS, KOTOPYIO HY>KHO CKOMMPOBAaTh, U BblIBEpUTE KHOMKY
KonupoBarhb.

=  BcraBuTb. Bbigenute yactb YpaBHEHUA, KOTOPYHO HY>KHO BCTaBUTb, U Bbl6epVITe KHOIMKY BcTtaBka.

"  PepakTupoBaTb TEKCT HEMOCPEACTBEHHO C KraBuaTypbl UM NPW NOMOLLM KHOMOYHOM
knaeunaTtypbl CNNCoK KOMaHA.

OTKpbITb curHan B ArbBuilder

1. Ha Bknagke CurHan BbibepuTe kHonky OTKpbITb. Ha akpaHe nosiBUTCSt AuanoroBoe OKHO AriA
OTKpbITUA (harina. BeibepuTe cywecteytowmin dpavn curHana. MO ArbBuilder nogaepxmsaet
dannbl cneagyowmx opmaTtoB: wfm, csv, tfw U tfwx.

2. HaxmuTte kHonky OTKpbITL B HOBOW BKNagke.
3. 3atem HaxxmuTe OK, 4TOObI OTKPLITEL ans.

Wave3.tfwx

V\Pts 100 200 300 400 500 700 900
5

1.25

1.00

> 0 B B B B| &  z|le

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

PucyHok 128: Onuun ArbBuilder
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NMocTpoeHune curHana B ArbBuilder

1. OrtkpowiTe curHan ctaHgapTHon dopmebl. [opsgok co3aaHns curHana ctaHaapTHOW hopMmbl
onuceiBaeTcs B nN. CosgaHve curHana ctaHgapTHow dopmbl (Ha cTp. 99).

2. LWénkHute Ha Bknagky MocTp.

3. [0nA noCTpoeHus curHana UCcnornb3yTCs CreayloLlne 3Haukv Ha NaHenm MHCTPYMEHTOB BKITagKu
MocTp.

" Beoa MbiWwbiO: NOoCTpoEeHNE curdana gBMmxeHnAMm Mblilli B rOpu3oHTaribHOM "
BepTUKanbHOM HanpaBreHnn.

- rOpVI3OHTal1beIl7II NOCTpOEeHne CurHana B ropu3oHTasibHOM HanpaBsJieHUn.
- BepTMKaanblﬁI NOCTPOEHNE CUrHana B BEPTUKaAJIbHOM HanpasJieHUN.

® Touka: Ha 3KpaHe curHana OTMeYarT HECKONbKO TOYEK, a 3aTeM BbIOGMpatoT cnocob
coeanHeHus aTux Todek (JlinHenHasn, Mmapgkasa unu CtyneHyvaras). O ArbBuilder
BCTaBMSET JOMNOSIHUTENbHbIE TOYKM B rpadovk U Takum 06pa3om CTPOUT curHar.

Wave3.tfwx

V\Pts 100 200 300 400 500 600 700 800 900
25 r ‘ r ‘ r ‘ r ‘ T

1.00
0.75

0.50

4 AN

File Freehand Horizontal Vertical Point

PucyHok 129: BBoa mblwbio curHana B ArbBuilder

4. Tlpu Bbibope kHoNku Touka Ha aKpaHe NOSABNAETCA NaHenb MHCTPYMeHTOB ocTp. Tovek. MoxHO
LWEMKHYTb Ha rpaduk, BbIBpaTh TOYKM, @ 3aTEM MCNONb30BaTb PYHKLMU HA NaHenu
WHCTPYMEHTOB A1191 peaKTUPOBaHUS TOYEK.

5. Ha naHnenu MHCTPYMEHTOB rlOCTp. TOYEK MOXHO BCTaBUTb, yOannTb UM OYUCTUTb BCE TOYKMN OaHHbIX.

Mpwu BbIGOPE MEHIO MHTEPMNONALMMN Ha SKPaHE NOSBMSOTCA TP OMNLMN MOCTPOEHUS CUrHarna.

"  JIMHeMHas: TOYKM COEOUHSAIOTCS npAMbIMU NTMHUAMN.
" MMapkas: ToOYkM CoeguHATCA NNaBHbIMU IMHUSIMUA,
" CTynquaTaﬂ: TOYKM COEOUNHAKTCA CTyneH4YaTbiMU JIMHUAMN.
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PepnaktnpoBaHue curHana B ArbBuilder

1. OrtkpoviTe ann curHana.
Wave3.tfwx

V\Pts 100 200
1.25 ' :

1.00

> 0 B B B B| & z|le

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

PucyHok 130: OTKpbITbIY curHan B ArbBuilder

2. LWeénkHnTte Ha ArbBuilder > U3meHunTb. Ha akpaHe nosBUTCS NaHenb MHCTPYMEHTOB
pefakTMpoBaHus.
>

& B s o T e

Draw Copy Paste Invert Mirror Shift Send

PucyHok 131: NaHenb MHCTpyMeHTOB peaakTupoBaHus B MO ArbBuilder
3. KHonka Bblpe3aTb Ucnonb3yeTcs Ans Bbipe3aHus YacTu JaHHbIX CUrHana, pacnonoXeHHbIX

Mexay ABYMS Kypcopamu.

V\Pts
1.25

14

Invert Mirror

PucyHok 132: Bbipe3aHue BbigeneHHbIX AaHHbIX curHana B ArbBuilder
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4. KonupoaTb. Vicnonb3yeTcst 4ns KONMPOBaHMSA YacTu AaHHbIX CUrHana, pacnosioXeHHbIX Mexay
ABYMsi KypcopaMu. Mpu aToOM curHan He N3MeHsIeTCsl.

5. BcraBuTh.

Tabnuua 14: ®yHKUMU BCTaBKU

AnemeHT OnucaHue

BcTtaBuTb B KOHUE CermeHT curHana BctaBnsieTcsl B KOHLE curHana

BcTaBuTb B Havane CermeHT curHana BcTaBnsieTcs nepes Havyanom curHana
BcTaBuTtb Ha akTMBHbIA Kypcop | CerMeHT curHana BCTaBnsieTCs 3a akTUBHbIM KypCOPOM.
3amMeHUTb Mexay Kypcopamu CuvrHan mexay KypcopamMu 3aMeHsieTCsl CerMEHTOM CurHarna

1. WHBepcus. Micnonb3yeTcs Ans noBopoTa cUrHana mexay Kypcopamu B BepTUKaribHOM
HarnpaBneHuw.

* & B s o T

Draw Cut Copy Paste Invert Mirror Shift

v R
Draw Cut Copy Paste Invert Mirror Shift

PucyHok 134: PesynbTaT uHBepcumu curHana B ArbBuilder
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2. 3epkanbHoe oTobpaxeHue. Micnonb3dyeTcs Ansi NOBOPOTa CUrHana Mexay Kypcopamu B

roOpun3oHTaribHOM HanpaBneHUn.

V\Pts

1.00

V\Pts

1.00
0.75
0.50
0.25
0.00
-0.25
-0.50

Wave3.tfwx*

Draw

Cut

v

Co

P

y

Paste

300 350

<O

Invert Mirror

300 350

— L 14

Invert Mirror

400

~
L

Shift

400

~
L

Shift

@l‘

Send

PucyHok 136: Pe3ynbTaT 3epkanbHOro otobpaxeHus curdana B ArbBuilder
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3. Cwmectutb/lToBEpHYTL: NpK HaXxaTun Ha kHonky CMecTuTb/[ToBEepHYTL CNpaBa Ha 3KkpaHe
OCHOBHOW NaHernu nosBnsieTcs BCrnomoratenbHasa naHenb.

Wave3.tfwx

200

A o

Draw Copy - Invert Mirror

PucyHok 137: O6nacTtb oTto6paxeHusa curHana B ArbBuilder
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Kpatkoe onucaHue dyHKuuiA

Ta6nuua 15: 3AnemeHTbI ynpaBneHusi, UCNoNb3yeMble AN U3MEHEHUsl CUrHana

AnemMmeHT OnucaHue

Toukun HacTpolika uncna Todek, Ha KOTOpoe CMeLLaeTcs CMrHan B
Kaxgom nepwvione

AmMnnuTyaa HacTtpoiika aMnnuTyabl, Ha KOTOPY CMELLAeTCs curHan B
Kaxgom nepvione

MoBepHyTb [MoBoOpOT curHana B KaXxgom nepuoae

CwmelleHure no roOpu3oHTamn

CMelLeHVe curHana ¢ 3anonHeHneM AaHHbIX NOCre curHana
HynsiMK

" CTpenKa CMeLlleHnd BieBO UCMONb3yeTCd ANnd CMeLLleHnAa CurHana BreBo.

" CTpenKa CMeLlleHNnd BnpaBo ncnonb3yeTca And cMelleHnda curdana Bsrnpaso.

- CTpenKa CMeLlleHNnda BBepPX UCMONb3yeTcAa ANA CMeLLeHNA CurdHana Beepx.

- CTpenKa CMeLlleHNnda BHN3 ncnonb3yeTca OAnd cMelleHna curdana BHu3.

b
YV

o

PucyHok 138: Onuumn Cmectutb/MNoBepHyTb B 1O ArbBuilder
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OtnpaBka curHana Ha kaHan K1/K2

1. Ha naHenu ArbBuilder wénkHuTe Ha kHonky OTnp.

B | 2| @ |9 % | %

File 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 oTnpaenseTcsa Ha naHernb pexnma basosbii.
Wave3.tfwx

200 300

Z |9 %

Edit To Ch1 To Ch2

PucyHok 140: CoobweHune ArbBuilder 06 ycnewHon otnpaBke

N3meHeHMe curHana nponsBonbHon opMbl

MO ArbBuilder nogaepxunsaet HECKONBbKO PYHKLMIN U3MEHEHWNSI CUTHana, a Takke oyHKUMM nmnopTa
UIN COXpaHeHUs NapaMeTpOB U3MEHEHHOrO curHana. B gByxkaHanbHbix Mogensax npubopa ectb Ase
penaktupyemble namaTtu (Mpaeka B namsatul u MNMpaska B namatn2). Kpome toro, ArbBuilder
noadepXxmBaeT KONMPOBaHME OaHHbIX CUrHana u3 OgHON B APYryto NaMsiTb M HAaobopoT. YTobbI
W3MEHUTb CUrHarn Npou3BofbHON POPMbI, BOCNONbL3YNTECH BblABUIraeMoln NaHenbo, HaxoasLwencs B
HWXKHEWN YacTu 3KpaHa.

Ymo6bI usaMeHUMb cu2Has1 NPou3e0JiIbHOU (hOPMbI.

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

2. Ha ceHcopHOM akpaHe cCMaxHUTe BBEPX CTPESIKY, KOTOpas HAXO4MTCHA BHU3Y 3KpaHa, 1
nepenante Ha Bknagky ArbBuilder.

3. Bbibepute kHonky OTKpbITh.
4. BbibepuTe dhavin, KOTOpbIN HEOOXOAUMO U3MEHUTD.
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O6wume ceepeHusn o MO ArbExpress

O6wue ceegeHuns o MO ArbExpress

ArbExpress — ato paboTatoLlee noa ynpasneHunem Windows nporpammHoe obecneveHue,
npegHasHa4YeHHoe Ansi Co3OaHns U pedakTMpOBaHUS CUrHarnoB Ha reHepaTopax NpPOn3BOSbHbIX
curHanoB (AWG) 1 reHepaTopax Npou3BoSibHbIX curHanos/dpyHkumin (AFG) komnanum Tektronix. MNpu
nomowm ArbExpress moxHo 6bicTpo 1 yaobHo co3gaBaTb TpebyemMble curHanbl 1 OTAPaBsTb UX Ha
npubop. Hwxe B Tabnuue n B cnucke paccMmaTtpmBaloTcs TpeboBaHWs K CUCTEME U OCHOBHbIE
dyHKUMN,

Ta6bnuua 16: TpebGoBaHusA K cucteme

TpeGoBaHus kK cucteme

OC pns nogaepxkm Windows XP Professional, nnu Windows 2000, nnu Windows 98/Me,
unn Windows NT, unun Windows 7 (Tonbko 32-paspsaHasi)

MuHManbHble Pentium Il 800 MI'y, n 6onee mowHbIk, 256 MB O3Y, 300 Mb

TpeboBaHus K cBOGOOHOrO NPOCTPaHCTBA Ha XecTkoM aucke, Microsoft Internet

KoHurypaumm MK Explorer 5.01 n 6onee HoBou Bepcuun, .NET Framework 1.1
Redistributable, pa3spelueHne akpaHa 800 x 600

TekVISA Bepcusa 3.3.4.6 n 6onee HoBas

= CosgaHue curHanos 13 WwWabnoHOoB CTaH4APTHBIX CUTHANOoB
"  M3ameHeHue 1 nepegava CMrHanoB AN NPOBEPKM TECTUPYEMbIX YCTPOWCTB
" HenocpeacTBEHHbIN UMMNOPT cUrHanoB ¢ ocumnnorpacdos Tektronix

= [lepegadva curHanoB Ha npubopbl cepumn AWG/AFG HenocpeaCTBEHHO N3 MPUITOXEHUS
ArbExpress nnn MATLAB

=  MaTtematunyeckne onepauun ¢ curHanamu
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NMporpammHoe obecneyeHne ArbExpress

NMPUMEYAHME. ArbEXxpress MOXHO Mcnonb3oBaTth A5l Nnepegayv napameTpoB curHana Ha npubop.
Mpu nepenave napameTpoB curHana (havn . t fw) nobas ero 4YacTb, HAXOAALWAACA BHE AOMYCTUMbIX
npenenos B reHepatope AFG cepuun 31000, 6yaoeT aBToMmaTmyeckn npeobpasoBaHa Takum obpasom,
4YTOObl OHa Haxogunacb B OMNYCTUMOM Anana3soHe.

Cnepytowasa nHgopmMaums 1 UHCTPYKUUKN ABASKOTCS CHAMKaMu akpaHa uHtepdenca ArbExpress. B
HUX ONMCLIBAOTCS OCHOBHbIE paboune npouenypbl, Heobxoammele Anst paboTel ¢ ArbExpress.
JononHuTtenbHas nHgopmaumsa no ArbExpress pasmelleHa Ha cTpaHuue

MporpammHoe o6ecneyenre ArbExpress® ans reHepaTopoB CUrHaNoB
(tek.com/product-software-series/arbexpress-signal-generator-software).

Ta6bnuua 17: OcHoOBHbIe anieMeHTbl ArbExpress

OnucaHune

CTpoka MeHIo Ctpoka MeHIo no3sonseT obpaluatbes K hyHKLMSAM npunoxeHus. MNpu
BblIGOpE MyHKTa MEHIO NPUIOXXEHWE BbIBOOUT Ha 3KpaH COOTBETCTBYHOLLIEE
OVanoroBoe OKHO, 1Ny BbIOOP NMyHKTa MEHIO HEMEAIEHHO 3anyckaeT
Jencreve.

MaHenb nHcTpymeHToB  KHOMKM NaHenu MHCTpYMeHTOB 06ecneynBaloT HEMeANeHHbIA A0CTYN K

B6onbLIMHCTBY PyHKUMIN 6e3 Heob6XxoaAMMOCTM Nnepexoaa K HUM Yyepe3
HECKOSbKO MEHIO.

MaHenb GbicTporo MaHenb ObICTPOro NPOCMOTPa pacrnonoXeHa B NIEBOM YacTu aKpaHa.

npocmoTpa OHa obecneynBaeT BbICTPLIV AOCTYN K pa3HbIM YHKLUSM
npunoxexus. flononHuTenbHble CBEAEHNS CM. B 3NTIEKTPOHHON CripaBKe
ArbExpress.

CTpoka cocTosHMA CTpoka CoCTOAHUSA, HaXOAALWAACA HKe oTobpakaeMoro curHana u

obnactu mapkepoB, NpeaocTaBnsaeT MHPOPMaLUIO O COCTOSAHUN
npubopoB 1 CUrHasoB.

O6nacTb oTobpaxeHus [lpu co3gaHny unm oTKpbITUM curHana oH 6yaeT otobpaxaTbCcs B 3TON

curHana obnactu.

O6nacTb mapkepoB B aToin 0bnactu nokasaHa CTpyKTypa MapkepoB. [Insi BKNOYEHNS Unn
OTKIMIOYEHMS 0TOBpaKeHUs MapkepoB BbIGEPUTE B CTPOKE MEHIO
kHonkn OTo6paxarb > Mapkep.

File Edit WView Display Waveform Math Communication Window Help

PucyHok 141: Ctpoka meHto ArbExpress

OB E X B @ i File Transfer & Control | Scope Acquisition Wizard 4% Import from Scope | & Send to Arb

PucyHok 142: NaHenb MHCTpyMeHTOB ArbEXpress
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O6wwme ceenexus o MO ArbExpress

Waveform

Standard Waveform...

Equation Editor...

Blank...

Properties...

»

Easy Edit

Points  Amplitude

1M 500m

A
<©p»
7/

" Rotate ' Horizontal Shift

Move cursars to edit a segment - |

PucyHok 143: NMaHenb 6bicTporo npocmotpa ArbExpress

Oscilloscope:  Status: Not Connected Arb:

PucyHok 144: Ctpoka cocTtosiHusa ArbExpress

Cursor1 [0 Cursor2  [359 ‘ waveform 1

(61

120

110

owl
v

0.00,
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080
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110

120

PucyHok 145: OTto6paxeHue curHana B ArbExpress

Points

PucyHok 146: O6nactb mapkepoB ArbExpress
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OCHOBHbIe onepauuun

Hwxe onucbiBaeTcst Nopsaok co3aaHnst 6a3oBbix CUTHAMNOB 1 Apyrve nonesHble QyHKUUKN, JOCTYMHbIE
B MO ArbExpress.

Ymob6bi co3damb HO8bIU cuzHaIt:

1. Bocnonbsyntecb MmeHo Pawnn.

2. Bbibepute onumio YncTbin akpaH (OTKPOETCH YMCThIN 3KpaH C curHanom anvHon 1024 Tovek), a
3aTem onuuio CBOMCTBA, YTOObI UIBMEHUTbL YMCIO TOYEK.

& File Yew Daplyy Wovelorm  Math o Wi lp -]
YA A X CEEL
W(ak| 2 2 ¥ &% # tquation Editor | Basic Wavefom vanced Wavefor Validate = ®, = B}
T
Cumor1 [ Cusar? [ @ Wovelom 1 7 .
A
L §

Rotate  * Horizonaal S

s to edita seament

etorn., =
Bark..
A )
v .

PucyHok 147: Ynctbinn akpaH B MO ArbExpress

3. B aunanorosom okHe CTaHAapTHLIA CUrHaN co3faiTe NioGon cTaHaapTHLIA CUrHan U3 cnucka
[AOCTYMHbIX.

4. ®opmy curHana u Tun npubopa MOXHoO BbibpaTb Ha NnaHenn HacTponku.
5. Ha naHenu BepTMKaﬂbelﬁ BBOOATCA HaCTpOI?IKVI CuUrHana no BepTukanu.
6. Ha naHenu rOpVI30HTa.I1beIﬁ BBOOATCA HaCTpOVIKVI CurHarna no ropms3oHTanu.
7. ,uﬂﬂ npeanBapuTenibHOro NnpocMoTpa curHana BbIGepI/ITe KHOMKY I'Ipep,npOCMOTp.
Standard Wavefc e
Settings
Function |Sme ﬂ Instrument [arG3101C ~|
Vertical Preview — |
' Ampl/Offset MaxMin Full DAC Value
Amplitude ( Pk-Pk) 10V
Offset I 0V
Horizontal
Sampling Rate ’7: Sis
Total Number of Points l 1k
Freguency 250k Hz Notes
Maximum Points : 131072 Minimum Points : 2
Phase ’7: degrees Total Points Tk
oK |
Cycles 10
Cancel
Help |
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O6wwme ceenexus o MO ArbExpress

PucyHok 148: CosgaHue ctaHgapTHoro curHana B O ArbExpress

Kpome TOro, cosgatb curHan MOXHO Npu NomoLLm npunoxeHusa PegakTtop ypaBHeHuin, Pacuér
curHana vnu yganéHHoro ynpasneHus reHepatopom AWG vnu AFG.

B npunoxeHun PegakTop ypaBHEHUIN COAEPXKUTCS HAOOP TUMOBLIX YPaBHEHUIA, KOTOPbIE MOXHO
HenocpeaCcTBEHHO MUCMOMNb30BaTb NN U3MEHSITb.

1. Ha naHenn Cnncok KoMaHa MOXHO Bbl6paTb KOMaHAbl, q)yHKLWIl/I, €OUHNLbI 3aMepeHuna 1 onepauunn.

2. Tocne kOMNUNALMKM ypaBHEHWS CUIHAN NpocMaTpmBaeTcsl B OkHe [MpeanpocMoTp Ans NpoBepKM
ypaBHEHMUSI.

B W cese ¥ 3 D ez v

~ Equation

Output

Compiled Successfully —
Command List Settings
Sin{ | Cos( | exp( | togl | i | pi ( ) Nambes ofPrins
In{ | Saril | Max{ | Min{ x © + - lrmu Range T Pe
o (T T —
B B 8 . * ] I™ Lock Tatal Range M Sis
norm{ | round{ | abs{ | inteo t - A _ e ———
7 8 9 Sampling rale of the ins brument 250MSs
m u n | e
1 5 5 Wfsnis oK
s s K | M Freperties —I
1 2 3 Cancel
Enter | BKSP | CIR Serdtoirt | |
0 . (Chi) Heip

PucyHok 149: Pepaktop ypaBHeHun B ArbExpress

B npunoxeHun PacyéTt curHana cogepxurcsa 6ubnuoTteka cUrHanos, KOTOPbIE MOXHO UCMOSb30BaTb.

1. YT06bI BbIBECTM AManoroBoe okHO PacyéTt curHana, B MeHo PacuéT Bbibepute onumio Pacyér
curHana.

2. BblbepuTe UcxoaHblii curHan ans pacyéta B Bubnuoteke curHanos. [ns gaHHoOro npumepa
BblGpaH curHan LWym.

PesynbTathl BbluMCrieHU oTobpaxatoTcsa B okHe PacuyétHbin curHan. B atom npumepe Kk curHany
NpsiMOyronbHon hopmbl AobaBnseTcs WyMm.
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O6wwme ceeneHus o MO ArbExpress

B ——————————————

Math Source Selected Wavelorm

@ \yaveform Library

= =
Ampitude PK-PK 10 v
Cycles 3
Frase 0 cesess
Pulse Width 50 Selected Number of Points: 1000
" Scalar Value Math Source
L EEEEEEEEEEEEEE— |
Ampitude 0 v
" Copy from clipboard
Operation
* Add " Subtract
© Multiply € Divide
.

W' Only Between Cursers

0K I Cancel Help

PucyHok 150: NMpunoxeHue Pac4éTt curHana B ArbExpress

OkpaH Nepepaya n ynpaenenne davnamm AWG/AFG npegHasHayeH anst yaanéHHoro ynpasneHus
npubopom. Ecnm oTkpbITe MeHto CBs3b, Ha NaHenn Cnncok Arb NOsSIBUTCS CMMCOK NOAKMOYEHHbIX

npunbopos.

NMPUMEYAHUE. ObnacTe YnpaBneHue npubopomM nosBnseTcs, TOMNbKO Koraa npubop NOAKNIoYEH, B
NPOTUBHOM Crly4ae OHa CKpbITa.

1. Yrtobbl oTO6pa3uTbL guanoroBoe okHO, B MeHio CBA3b BbibepuTe onumio Mepegayva m
ynpaBneHue ¢annamm AWG/AFG.

2. BHecuTe M3MeHeHVs1 B HaCTPOMKM NOAKIOYEHHbBIX MPUGOPOB.

Fle View Wielom Comeuniction Window Welp

Q@ E XD Lo B L Fie Tranler & Comtrcd © ope Maquiion Wiad AT Irpotbomicope  f Send oA -
Fie Trower Saats A e s+ Adacos Warelorm + ¥ Veidote [[ @ @ B < Fats Windew
SEepRauNRbRURRODRRRRRRNI

w| eravent ‘h‘,;‘)w::
Provew
& AegtOfset  © MaMa A0 ViAe
sonhaste | N

dep
T Mowsw 5 mosgmens SR
Mare OUrion 19 604 8 sepgnent -
Marimun Poets 1301770
Total Pomee "

p Smpun U Tewmfes Wavel . &

PucyHok 151: NMepepaua cannos B ArbExpress
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NMpumepbl npuMmeHeHUA

NMpumepbl npumMmeHeHUn

B aTom pasgene gaH psag npumepoB NpuMeHeHnsa aaHHoro npubopa. Ha ynpoLléHHbix npumepax
AEMOHCTPUPYIOTCA OYHKLUKN reHepaTopa 1 NpMBOASATCS COBETbI MO €ro MCNOMb30BaHMIO AN
peLleHns npobnem nNpy TECTUPOBAHUN.

Purypbl Jluccaxy

Mpy nomoLm aByxkaHanbHon Mogenu reHepatopa AFG cepun 31000 MoXXHO co3gaBaTb purypsbl
Jlnccaxy ¢ NnpocMOTpOM CUrHaNoOB Ha 3KpaHe ocuunnorpadga.
HAns co30aHus gpuaypsbi Jluccaxy:

1. CoegwnHuTte Bbixodbl kaHanoB K1 n K2 aByxkaHanbHoro npubopa v Bxogpl kaHanos K1 n K2
ocumnnorpada kabenamu ¢ pasbémamu BNC.

2. YcTaHoBMWTE cregyloLine napaMeTpbl curHana:
" @yHKumua: CuHyc
"  Pexum paboTbl: HenpepbiBHbIN
= Amnnutypa: 1B
=  YacrtoTa K1: 400 kl'y,
=  YacrtoTa K2: 500 kl'y,

2018/05/14

Ch1 Sine ¥ Continuous v Ch2 Sine v

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 0mVv Offset 0mV

Units Vpp Units Vpp

PucyHok 152: HacTtpowka ¢popMbl curHana
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MpuMepbl NpYMeHeHNs!

3. YcrtaHoBuTe dhopmMart akpaHa ocuunnorpada Ha XY.

4, HacTpoiiTe amnnuTyay Takum o6pa3oM, YToObl curHan oTobpakancs B kKoopavMHaTHoi ceTke. Ha
3KpaHe oTobpaxkaeTcs courypa Jinccaxy.

SRR bl R bbb

L1

L R Ly S T T e e T R e P PR R P T T R T T

(@D 200mv 0N

000V

PucyHok 153: ®durypa Jlnccaxy Ha aKpaHe

5. WameHuTe amnnutyay curHana AFG31K c 1 Bpaamax Ha 0,5 Bpasmax.
2018/05/14

Ch1 Sine Continuous v Ch2 Sine v

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 0mVv Offset 0mV

Units Units Vpp

PucyHok 154: U3ameHeHue napameTpoB durypsbl Jluccaxy
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MpumMepbl NpUMeHeHUs

6. WameHuTte dasy 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 Offset ‘ 0mv

Units Vpp

PucyHok 155: U3meHeHune da3bl curdHana K1 Ha -19°

7. TlocmoTpuTe, Kak MeHdaeTcsa chopma hurypsl Jluccaxy.

(@ 200mv 08 @ 200mv o8

PucyHok 156: UameHeHue chopmbl hurypbl Jiuccaxy
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MpuMepbl NpYMeHeHNs!

N3mepeHue xapaktepmucTuk punbTpa

[ns HabnogeHNsa YacTOTHLIX XapakTepucTuk unbTpa ¢ umnegaHcom 50 Om ncnonb3ynTe pyHKUMIO
CBMNUpOBaHus npuodopa.

HAnst HabnrodeHuUs1 HacMOMHbIX XapaKmepucmuk.
1. CoegnHuTte Bbixod K1 npmnbopa u Bxog kaHana K1 ocumnnorpada kabenem ¢ pasbémamy BNC.

2. CoeguHuTte pasbém Bbixon 3anycka npubopa u BXo4HOW pa3beéM ocuunnorpada,
npegHasHaJYeHHbIM 118 BHELHEro cMrHana 3anycka.

3. YcraHoBuTe nMmnegaHc ocuunnorpada Ha 50 Om.

Fer. Prr

PucyHok 157: F'eHepaTop cepumn AFG31000, noaknio4€HHbIN K ocuunnorpadgy
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MpumMepbl NpUMeHeHUs

4. B rpynne Pexum paboTbl reHepaTopa HaxXmMuTe KHoNky CBMNMpP. 1 3agante HayanbHyo 4acToTy,
KOHEYHYI0 4aCTOTy 1 BpeEMsi CBMNUPOBaHUSA TakuMm 06pa3om, 4Tobbl curHan otobpaxarncs B
KOOpOMHaTHOM CeTKe.

5. YacToTHble XapaKTepucTMKu punbTpa MOXHO U3MEPUTb, 3Has BPEMSI CBMNUPOBaHUSA 1 MacluTab
no ocu BpeMeHu ocumnnorpada.
313 - G il

(@D 200mV O\ ) 11.00ms
wev3.99000ms |

PucyHok 158: U3amepeHue 4aCcTOTHbIX XapaKTepUcTUK
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MpuMepbl NpUMeHeHNs!

YnpaBneHue CKOpPOCTLIO ABUraTens npyM NOMOLLM
LUMPOTHO-UMNYSIbCHOMN MOAYNSILUK

LWnpoTHo-nmnynbcHas moaynauus (LUAM) ncnonb3yetcs ans ynpaeneHus CKOPOCTbIO ABUraTens
NOCTOAHHOIO ToKa mnu sipkocTeto CU[ (cBeTousnyyatrowero guona). PerynupoBaTtb CKOPOCTb
ABuraTens noCTOsiHHOIO TOKa MOXHO Takke npu nomoLum pyHkumm LUWMM reHepaTtopa.

Ans ynpaeneHus ckopocmsbto Aeuz2ameris MOCMOSIHHO20 MOKa:

1. CoepguHuTe Bbixod Npubopa u TecTUpyemMoe YCTPOMCTBO Kabernem ¢ pasbémom BNC ¢ ogHoii
CTOPOHbI U 3AKUMOM TUMAa <KPOKOAWIT» C [PYroi CTOPOHbI.

2. BbibepuTte B kayecTBe hOpMbI BbIXOQHOIO cuUrHana onumio MMnynecH., a 3atem BoibepuTe Tvn
moaynsauun WM.

3. YcrtaHoBuTe YacTtoTy Ha 100 kI'y,

Pulse v Modulation

Freq 100.000 000 000 kHz PWM Source Internal

Ampl 1.0 mVpp Trailing 8.00 ns

Offset omv Mod Shape Sine
Units Vpp PWM Freq 10.00 kHz

Duty 50.000 % Deviation 40.0 %

Leading

PucyHok 159: U3ameHeHMe CKOpOCTU BpalleHUs ABUratens npyu nusmeHeHuu KoaddgpuumneHTta
3anosiHeHuA
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MpumMepbl NpUMeHeHUs

4. TopcoeauHuTe BbIXod K ocumnnorpady.

5. Yb6eautecnb, 4TO Ha 3KpaHe ocumnnorpada otobpaxaeTcsi CUrHan ¢ LWMPOTHO-UMMYJIbCHON
Moaynauunen.

6. Bbibepute onumio Koadoch. 3anonHeHnsa umnynbca n MU3MeHUTe 3Ha4YeHne koaduumeHTa
3anorHeHus.

7. [lloHabnioganTte, Kak MEHAETCS CKOPOCTb BpalleHus ABuratens npmn nameHeHmm koadpduumeHTa
3anosfiHeHnsa curHana.
14T I

(@D 200mv v ) [20.0p5

i+~ 0.00000 s

(25 GFH
13:4101

PucyHok 160: LLUM

Ucuesalowasa Hecywasa (YacToTHaa Moaynsauma)

[na HabnogeHnst 3a CMrHanoM HecyLlen YacToTbl YAaCTOTHOW MOAYNALMM UCMONb3ynTe Npmubop 1
aHanusaTop cnekTpa.

HAna HabnrodeHus 3a cueHanoMm Hecyujel
1. BblbepuTe B KavecTBe hopMbl BeIXOAHOIO curHana CuHyc, a 3atem BbibepuTe Trn mogynsumm YM.
2. YcTaHoBuTe criegyloLlime napameTpbl curHana:

" YacToTa Hecywen: 1 My
= YacTota mogynsuum: 2 kl'y
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MpuMepbl NpUMeHeHNs!

Freq | 100.000 000 000 kHz Mod Shape Sine

Ampl | 1.0mvpp FM Freq 2.000 kHz

Offset | omv Deviation 0.00 Hz

Units Vpp

Mod Type FM

FM Source Internal

PucyHok 161: YacTtoTa curHana Hecyliemn

3. YcraHoBuTe 3HadeHve aesmauum Ha 4,8096 KI'y, (Npy 3TOM CcurHan HecyLlen npespaLwlaeTcs B HOIMb).
4. YGeouTechb, YTO CMrHanN HecyLlen ncyesaeT Ha aHanM3aTope crekTpa.

1) 7o REASI008 - [0 Spectoumn) =
[ fie View Run Makers Setup  Presets Teoli  Wndow  Hep L
i B m,aTyScn e . D g

Tracel 7 Show «Peak Noemal
10.0 -

8.0

e -

Autoscae w OF: 1.00

Mariers Defira

OPX Spestarem

Asayirg WHTHD péred LF Pash Feeq Runy Rt ot Asten: 35 &8

PucyHok 162: HyneBow curHan Hecyluemn
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KoHTakTHas nHdopmauums:

ABcrpanua* 1 800 709 465

Asctpusa 00800 2255 4835

bankaHckue crpaHbl, U3pannb, FOAP u apyrue crpanbl ISE +41 52 675 3777
Benbrua* 00800 2255 4835

BnvxHuii BocTok, Asusa n CeBepHas AMepuka +41 52 675 3777
Bpasunusa +55 (11) 3759 7627

Benuko6putanua / Upnangua* 00800 2255 4835

BberHam 12060128

Fepmanuns* 00800 2255 4835

FonkoHr 400 820 5835

[anumsa +45 80 88 1401

WUuauna 000 800 650 1835

WUHpoHesus 007 803 601 5249

Ucnanunsa* 00800 2255 4835

Utanusa 00800 2255 4835

Kanapa 1 800 833 9200

KuTaiickas HapoaHasa Pecny6nuka 400 820 5835

Jlrokcembypr +41 52 675 3777

Manaiisua 1 800 22 55835

Mekcuka, cTpaHbl LleHTpanbHoi n HOxHoii AMepukn u Kapnbckoro 6acceiHa 52 (55) 56 04 50 90

Hupepnanpbi* 00800 2255 4835

Hosas 3enanpus 0800 800 238

Hopserus 800 16098

Monbwa +41 52 675 3777

MopTtyranusa 80 08 12370

Pecnybnuka Kopes +82 2 6917 5000

Poccusa / CHI +7 (495) 6647564

Cunranyp 800 6011 473

CtpaHbl LleHTpanbHoM M BocTouHoi EBponbl u NMpubantukm +41 52 675 3777
CLLA 1 800 833 9200

TanBaHb 886 (2) 2656 6688

Tannanp 1 800 011 931

®dununnuusl 1 800 1601 0077

®duHnauguna +41 52 675 3777

®paHumua* 00800 2255 4835

LleHTpanbHas EBpona / 'peuus +41 52 675 3777
LWBeiiuapua* 00800 2255 4835

LBeuns* 00800 2255 4835

FOAP +41 52 675 3777

Sinonms 81 (3) 6714 3010

* EBponeickuit 6ecnnartHbii Homep. Ecnm oH
HepocTyneH, 3BoHuTe: +41 52 675 3777
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