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ABTOpCKMe npaBsa

ABTOpCKMe npaBa

Bce npaBa 3alumLLeHbl; BOCNPOM3BeAeHWE UM pacnpocTpaHeHme nobor YacT 4aHHOro AOKYMeHTa
B Nnto6or popme mnm nobbiMn cpeacTBaMm, AEKTPOHHBIMWU NN MeXaHnyeckumm, 6es
npeaBapuTenbHOro NMCbMEHHOTO paspelueHus ot Qingdao Hantek Electronic Co., Ltd (ganee
‘Hantek’) 3anpeLueHo.

Hantek octaBnsieT 3a cobor NpaBo N3MEHATb HAaCTOALMIN JOKYMEHT 6e3 NpeaBapuUTENbHOIO
yBegomneHus. MNoxanyincta, ceaxntecb ¢ Hantek gns nonyyeHusa nocnegHen Bepcum 4aHHOro
AOKyMEHTa nepej pasmelleHnem 3akasa.

KomnaHnusa Hantek npunaraet Bce ycunums, 4Tobbl o6ecnevmtb TOHHOCTb aHHOMO LOKYMEHTA,
O[lHaKO He rapaHTUpyeT OTCyTCTBUE ownBoK. bonee Toro, Hantek He HeceT HMKakow
OTBETCTBEHHOCTM 3a MOSTy4eHe paspeLleHnst 1 aBTopm3aLMmn TPETbEN CTOPOHONM Ha MaTEeHT,
aBTOPCKOE MPaBO MUY NPOAYKT, CBA3AHHbIV C UCMOSb30BaHNEM HACTOSALLErO AOKYMEHTA.
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YkasaHusl Mo TexHMKe 6e30nacHOCTU

NnaBa 1. Yka3zaHuA no TexHuke 6e3onacHoCTH

1.1. O6wwme nonoxeHusa o 6e3onacHoOCTU

MpoyTuTe crneayoLme Mepbl NPEAOCTOPOXHOCTU, YTODLI M3bexaTb TpaBM M NPeAoTBPaTUTL
noBpeXaeHVe AaHHOTO NPoayKTa UMM UHbIX NPOAYKTOB, CBSA3aHHbLIX C HAM. YTo6bl M3bexaTb
noTeHUManbHbIX ONacHOCTEN, UCMONb3yNTe AaHHbIA NPOAYKT TONIbKO B COOTBETCTBUM C
PYKOBOZCTBOM.

O6cnyxuBaHue AOMKHO BbIMONMHATLCA TONbKO KBanUuUMpoBaHHbLIM NepcoHanom.
N36erante BO3ropaHua unm TpaBMbl NepcoHana.

Ucnonb3ynte nogxoasawmm cunoBom kabenb. cnonb3yte TonbKo kabenb nuTaHus,
npegHasHa4YeHHbIN 418 4aHHOro NPoAyKTa 1 cepTUULMPOBAHHbLIN AN CTPaHbl MCMOSb30BaHUS.

MpaBunbLHO NoaknovYanTe U oTKNYanTe npubop. MNogknoyanTe Wwyn K ocumnnorpady 4o
noAkntoYeHus Npnbopa Kk nsMepsieMbIM NMHUSIM TOKa; OTCOEAMHANTE LLyn OT ocuuniorpada nocrie
OTKMNoYEHNs1 Npubopa oT n3MepsieMbIX NMUHUIA TOKa.

3aszemnante npubop. JaHHbIN Npubop 3a3eMrseTca Yepes Xuny 3a3eMneHns kabensa nuTaHus.
Y7106kl n36eXaTb NOPaKEHUS ANEKTPUYECKUM TOKOM, >KUNa 3a3eMrIeHNst OSkHa ObiTb NMOAKNOYEHa
K 3a3eMrieHuto. Mepen nogknYeHneM K BXOOHbIM UMK BbIXOAHBIM KreMMam npubopa, yoeauTecs,
4YTO NpPUBOP Kak cnedyeT 3a3eMIIeH.

MopkntoyanTe wWyn npaBuibHO. [1poBOA 3a3eMIieHUs Lyna MMeeT HyneBon noteHuman. He
noaknyanTe NpoBo 3a3eMeHMs K MOBbILLEHHOMY HaMNpPsKEHWIO.

I'IpOBepre HOMMUWHanN BCeX TepMUHaIoB. YTo0bbl n3bexatb Yrpo3bl BO3ropaHuda ninm nopa>xeHnA
ANeKTpn4eCKknM TOKOM, npoBepbTe BCE HOMUHArbl 1 MapKMPOBKK Ha r|p|/|6ope. O6paTI/ITer K
PYKOBOACTBY an6opa ana nonyvyeHusa I'IO,EI,pO6HOl7| VIHCbOpMaLI,VII/I O HOMUHalIbHOM HanpaXeHun
nepea nogkrnyeHnem np|/|6opa.

He paboTtanTe 6e3 KpbiweK. He ncnonb3ynte gaHHbIvi NPUGop CO CHATBIMU KPbILLKaMK I
naHenavu.

M3beranTe OTKPbITbIX 3NIEKTPUYECKUX KOHTAKTOB. He npukacanTech K OTKPbITbIM COEAVHEHUSIM U
KOMMOHEHTaM MNOA HaMpsHKEHNEM.

He pa6oTtaiTe npu nogo3peHUM Ha HeucnpaBHOCTb. Ecnu Bbl Nogo3peBaeTe, YTo NpMGop
MOBPEXAEH, NMO3BOSIbTE KBANMULMPOBAHHOMY OBCNYXMBAIOLLEMY NepcoHarny OCMOTPETL ero.

ObecneybTe XOpOLIYIO BEHTUNALMUIO.
He paboTanTe BO BnaxHou/cbipon cpege.
He pabGoTanTte Bo B3pbiBOONacHomn cpeae.

[epxuTe NOBEpPXHOCTU NpUdGopa YACTLIMU U CYXUMM.
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YkasaHusl Mo TexHMKe 6e30nacHOCTU

1.2. YcnoBusa n cumBoOnbl 6e3onacHOCTHU

B HacToswwem PyKOBOACTBE MOIyT BCTPETUTLCA ClieyroLlne yCrioBud:

& BHUMAHMWE [aHHas Haanvch ykasblBaeT Ha yCroBus Unu paboTbl, KOTOpble MOryT NPUBECTU
K TpaBMe Uiy CMepTenbHOMY Ucxoay.

T OCTOPOXHO [JaHHas Hagnvcb onpefensieT yCrnoBust unun paboTsbl, KOTOpble MOTYT MPUBECTU
K MOBpEeXAeHMIo npmubopa nnu apyroro o6opyaoBaHus.

1.3. OnoBelieHns Ha npubope

Ha npnbope MoryT nosiBUTLCS criegytoLLme OnoBeLLeHNs:
DANGER [OMNMACHO] ykasbiBaeT Ha HENoCpeACTBEHHYI0 Yrpo3y TpaBMbl.
WARNING [BHUMAHMUE] ykasbiBaeT Ha NOTEHLMalNbHYO Yrpo3y TpaBMbl.

CAUTION [OCTOPOXHO] ykasbiBaeT Ha BO3MOXHY OMacHOCTb 4518 npubopa nnm apyroro
obopygoBaHus.

1.4. CwunmBonbl Ha npubope

Ha npubope mMoryT npucyTcTBOBaThL CreayoLmne CUMBOJbI

D L A @

3alwmTHas NamepuTenbHas OCTOPOXHO  MameputenbHas

Knemma Knemma obpartutecsb k BXOAHas
3a3eMrneHns 3a3eMrnenHns pyKOBOACTBY Knemma
MNuTtaHue MuTtanue Bbicokoe
OTKMNIOYEHO BKJTHOYEHO HanpsbkeHvue
OFF [BbIKIJT] ON [BKIT]

1.5. YTunusauumsa npubopa

MepepaboTka npuéopa

[na npousBoacTBa AaHHOMO Npubopa HeobxoauMbl MPUPOAHbIE pecypckl. Ecnn He
nepepabaTbiBaTb AaHHbIM NpUGOpP Hagnexalm obpa3om, HEKOTOpbIE BELLLECTBA, codepallmecs B
HEeM, MOryT CTaTb BpeAHbIMU UM SSA0BUTLIMU AN OKpYXKatoLLen cpeabl nnmn vyenoseka. YTobbl
n3bexaTtb UX YTEYKN N MUHUMU3NPOBATL pacxod NpUpPOOHbIX PECYPCOB, Mbl PEKOMEHAYEM
CBOEBPEMEHHO YTUNM3MPOBaTb AaHHbIM Npubop, YToObl 06ecneynTb Haanexallee BOCCTaHOBEHNE
1 nepepaboTky 6ONbLUMHCTBA MaTepPManoB, UCMOMb30BaHHbLIX B HEM.
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Hayvano paboTbl

MmaBa 2. O630p

2.1. Kpatkun o0630p Cepun MSO5000D

Mopenb Kananb! | LUnpuHa nonocsbl CKopoCTb BbIOOPKU Oucnnen
nponyckaHusi
MSO5062D 2 60 MI'y, l\lA;AKJ;p.D.. 3amepos B cek 7 OHOMOB, LIBETHOMN
MSO5102D 2 100 Mruy It :KJ;P.U.- 3amepoB B cek 7 [1OMMOB, LBETHOM
MS05202D 2 200 MI'y I\lng"KJ;P.U.- 3aMepoB B CeK 7 O0MMOB, LIBETHOW

Tabnuua 2-1. Cnncok mogenen Cepun MSO5000D

Ocumnnorpadbl cepun MSO5000D paboTatoT B nonoce nponyckaHus ot 60 My go 200 My,
obecneymBaloT 00 1 MIpA. 3aMepPOB B CEK B PEXUME pearibHOro BpeMeHU 1 Ao 25 Mnpa. 3aMepoB
B CEKYHAY B peXxume 3KBMBArIEHTHOM ANCKpeTusaumm. K Tomy e, nx oTnmyaeT MakcMmarbHas
eMKoCTb namatn 1M gnsa nyywero HabnwaeHNs OaHHbIX CUrHana v LBeTHON
Xngkokpuctannudeckui TFT gucnnen 7 OI0MMOB, a Takke UHTEPdENC 1 MEHIO, CXOXNE C CUCTEMOM
WINDOWS, anst npocTtoTbl paboThbi.

Bonee Toro, MHpOPMaLIMOHHbIE MEHIO U MPOCTbIE B UCTMOMb30BaHUM KHOMKM NMO3BOMSAOT NOMAyyaTtb
MaKCMMaribHO BO3MOXHYI0 MHOpMaLMio 06 N3MepPEeHUsiX; MHOroyHKUMOHarbHble BbicTpble
KnaBuULLM NOMOratoT CIKOHOMUTb BPEMSI BO BPeEMS paboThbl; OYHKLIMS aBTOMaTUYECKON HaCTPONKM
[Autoset] no3sonsieT aBTOMaTUYECKM OBHAPYXMBATb CUHYCOMAArbHbIE U NPSMOYToSibHblE CUTHarbI;
Mactep nposepku Lyna [Probe Check Wizard] nomoxeT HacTpouTb KOMMEHcaLuio Lyna 1
YCTaHOBUTb KO3(hPUUMEHT ocriabneHus wyna. C noMoLLbio Tpex MeToaoB ocumnnorpada
(KOHTEKCTHO-3aBUCUMOrO, TMNEPCCHINOK U yKka3aTens), Bbl MOXETe OCBOUTb ynpaBrneHne paboTom
npubopa 3a 4OBOMbHO KOPOTKOE BPEMS, YTO 3HAYUTENBHO YBENUUNT 3P(EKTUBHOCTE U
NPOn3BOANTENBHOCTb.

2.2. CnpaBoy4Hasi cuctema

[aHHbIN ocumnnorpad) nMmeeT CnpaBoOYHYO CUCTEMY, ONUCBLIBAKOLLYIO BCE €ro XapaKTepUCTUKN. Bbl
MOXETE NCNOoJib30BaTb CNpaBOYHYKO CUCTEMY ONA OT06pa)KeHVIF| VIHCbOpMaLI,VIVI pPas3nmMYHbIX TUMNOB:

¢ OO6was nHdopmauust Anst NOHMMaHKS 1 UCNonb3oBaHKs ocuunnorpada, Takas Kak
Mcnonb3oBaHus CUCTEMbI MEHIO.

€ VHdopMaLus 0 KOHKPETHBIX MEHIO 1 3NIeMEeHTax ynpaBrieHus, Takux Kak YnpaBreHue
BEPTUKATbHBIM MOMOXEHVEM.

€ CoBeTbl MO peLleHNo BO3MOXHBIX MPOGNEM Npy UCMoNb3oBaHWK ocuuniorpada, Takme kak
CHWXEeHME YPOBHS LLIyMa.

CnipaBo4Has cucteMa npenocTaBnsaeT Tpu cnocoba novncka HeobxoaMMor Bam NHGOPMaLUN:
KOHTEKCTHO-3aBUCUMbIIA, TMNEPCBA3N U MHOEKCHbIN.

¢ KoOHTeKCcTHO-3aBMCUMbIN NOUCK

HaxmuTe kHonky HELP [[MomoLs] Ha nepefHen naHenu, n ocumnnorpad otobpasut nHopmMaLmo
0 nocnegHem MeHsi, oTobpaxkaBLuemcs Ha akpaHe. Ceetoamog HELP SCROLL [cnonb3oBaHue
cnpasku] pagom ¢ kHonko HORIZONTAL POSITION [Topu3oHTanbHOE NofnoxXeHne] o3HavaeT
anbTepHaATUBHYHO PYHKLMIO KHOMKW. Ecnn Tema 3aHMMaeT 6onee 0aHOM CTpaHuULbl, UCNOSb3ynTe
kHornky HELP SCROLL, ana nepexoga oT CTpaHuUubl K CTpaHuLe B npegerax TeMbl.
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Hayvano paboTbl

€ [Mnepccbinku

BOMbLWHCTBO TEM CNpaBKun COAEPXKUT pasbl, OTMEYEHHbIE YrOBbIMM CKOBKaMu, Kak Hanpumep
<Autoset>. 3To ccbinkn Ha gpyrue Tembl. Vicnonedynte HELP SCROLL, uyTo6bl nepeasuratb
BbleneHne OT O4HOW CCbIMKK K Apyron. Haxmute kHonky onumm Show Topic [[okasaTb Temyl],
4YTOObl 0TOBPa3nTbL TEMY, COOTBETCTBYIOLLYIO BblAENEHHON CCbiike. Haxmute KHomky onumm Back
[Hasapg], 4tobbl BepHYTbCA K NpeablayLien Teme.

€ YkasaTtenb

Haxmute kHonky HELP Ha nepefgHel naHenu, 3aTem HaXxmmute KHomky onumm Index [Ykasatens].
HaxmuTe kHornky Page Up [HaBepx] nnn Page Down [BHUK3], Noka He HaraeTe cTpaHuLy ykasatens,
KOTopasi COAEPKMT TeMy, KOTopasi BaM HyxHa. Micnone3dynte HELP SCROLL, 4To6bl BbIAENNTb
Temy cnpasku. Haxmute kHonky onumm Show Topic [[okasaTe Temy], HTOBbI IOCMOTPETH TEMY.

NMPUMEYAHUWE: Haxxmume kHonky onuuu EXit [Bbixod] unu o6y Apy2yro KHOMKY MEHH,
4mob6blI 04UCMUMb MeKCMm crpaeKu ¢ 3KpaHa u 8epHymMbCsi K 0mo6paXKeHuro
ocyuJsisioepaMm.
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MnaBa 3. Hayano pa6oTbl

3.1. YcTaHOBKa

[nsa obecnevyeHns 4OCTAaTOMHOW BEHTMNSALUK ocumnnorpada npy paboTte, ocTaBbTe NPOCTPAHCTBO
bornee 5 cm cBepxy 1 no 6bokam npmbopa.

3.1.1 ACTOYHUK NUTaHUA
Mcnonb3ynte NCTOYHMK NUTaHus, obecneumnBatomii ot 90 go 240Bgrys, OT 45 po 440 .
3.1.2 Kabenb nuTaHus

Mcnonb3yiTe Tonbko kabenb NUTaHus, NpeaHasHavYeHHbIn 4ns gaHHoro npmdopa. O6paTtuTecs K
rnaBse 8.2 Akceccyapbl AJ151 KOHKPETHbIX CTaHA4apTOB.

3.2. dyHKUMOHaNbHaA NpoBepkKa

CnepnywnTe VHCTPYKLUN HUXKe, YTOObI BbINOMHUTE BbICTPYIO (OYHKLMOHAMNBHYHO MPOBEPKY
ocumnnorpada.

3.2.1. BknroyeHne nutaHma ocuunnorpadca

BcTaBbTe BUNKY NUTaHWs B po3eTky U HaxxmuTe kHornky ON/OFF [BKI1/BbIKI]. 3atem Haxmunte
kHonky DEFAULT SETUP [HacTpowikn no ymonyanuto]. OcnabneHue Lyna no yMmonyaHuo
HacTpoeHo Ha 1X.

JLT SETUP SAVE TO USB

KHonka HacTpoeK No ymon4aHuro

3.2.2. NopkntoyeHue ocuunnorpadca

YcTaHoBuWTE nepekntoyaTens Ha wyne Ha 1X 1 nogknounte wyn k Kanany 1 Ha ocumnnorpacde.
CHayvana BbIPOBHSIMTE CMOT Ha KOHHEKTOpE Luyna ¢ BbICTynoM Ha BNC-paszbeme kaHana 1 u
HagaBwTe, YTOObl MPUCOEANHUTL €ro; 3aTeM NOBEPHUTE BMPaBo, YTOObI 3aKpenuThb LUyM Ha MecTe;
rocre 3Toro coegnHUTE HaKOHEYHMK LLyMna 1 KOHTPOSbHbIV BbIBOA K BbIXO4AaM KOMMEHcauuy Lyna
PROB COMP. Ha naHenu ectb otmeTka Probe COMP ~5B @ 1kIL.

KaHan 1 ans nogknoyeHus wyna KomneHcauus wyna
PROBE COMP
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3.2.3. HabnrogeHue hopmbl curHana

HaxmuTe kHonky AUTOSET [ABTOHACTPOWKA], 1 B TeYeHMe HECKONbKIUX CeKyH/ Ha Aucnnee
OOMMKeH NOABUTLCS NPSIMOYTOSbHbBIN CUrHan ¢ amnnutyaoun konebaHum okono 5B npu 1klu.
HaxmunTte KHoMnKy mMeHto kaHana 1 [CH1 MENU] aBaxabl, YTOObl O4NCTUTL 3KpaH. Haxkmnte KHOMKY
MeHto kaHana 2 [CH2 MENU] n nosTopuTe warmn 2 n 3, 4tobsl npocmoTpeTb KaHan 2.

Autoset X

Multi—cycle

o

I

4

Rising edze

3.3. NpoBepka wyna

3.3.1. Be3zonacHocTb

Mpy Ucnonb3oBaHUM Llyna AepXXuTe nanblbl 33 NpeaoxpaHuTenemM Ha Kopnyce Liyna, YToobl
n3bexaTb NopakeHNst aNeKTPUYeckUM TokoM. He npukacanTech K MeTannm4eckum 4acTam roroBKu
Liyna, Koraa oH MOAKIYeH K MCTOMHUKY NuTaHus. MoakniounTe Wwyn K ocumnnorpady v
NOACOEANHUTE KNeMMy 3a3eMIIEHMS K 3a3eMIEHUI0 Nepes HavyanoM Kaknx-nnbo n3amepeHuil.

i

/ﬁn PRLOEPEHKTENE

-
ﬁ-i’ LNA NENELSE

3.3.2. Ucnonb3oBaHMe MacTepa NPOBEPKU Lyna

Kaxabivi pa3 npu noaknioyeHnn Lyna K BXOAHOMY KaHany crnefyeT UCMofb3oBaTh MacTep
npoBepku Lyna, 4Tobbl ybeantbes, YTo Wwyn paboTtaeT npaBunbHo. ECTb ABa cnocoba aTo caenarts:

1) Wcnonb3ynTe BepTMKanbHoe MeHI0 (Hanpumep, HaxmuTte kHonky CH1 MENU), yTo6bl
HaCTPOUTb KOIULIMEHT ocnabrneHns wyna.

2) Haxmute kHonky PROBE CHECK [[MTPOBEPKA LLUYTIA], 4To6bl Bocnons3oBatbca Mactepom
NPOBEPKM LLyNa, U CKOHpUrypupyntTe koadpuUmMeHT ocnabnexHns wyna, TwartenbHO crneays
yKa3aHUsIM MEHHO.
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3.4. Py4yHasa HacTpoMKa KoOMneHcauuu Lyna

Mpy NepBOM NOAKIIOMEHWUM LLlyNa K BXOAHOMY KaHary crieayeT BbINOSHUTb 3Ty HACTPOKY BPYYHYHO,
YTOObI MPUBECTN B COOTBETCTBME LLYM U BXOAHOW KaHarn. HekoMneHCMpoBaHHbIA UM HEBEPHO
CKOMMEHCUPOBAHHbIN LLYyMN MOXET NPUBECTU K OLUMOKaM M NOrpeLLHOCTAM B namepeHun. YTobbl
HaCTPOUTb KOMMEHCALMIO LLyna, creaynTe waram HuXe.

1. YcraHoBuTe ocrnabneHue wyna B MeHo kaHana Ha 10X. YcTaHOBUTE nepeknoyaTenb Ha Lwyne
Ha 10X n nogkntovnTe wyn k Kanany 1 Ha ocuunnorpadge. Ecnm Bbl Cnonb3yeTe HaKOHEYHUK-
KPHOYOK Lyna, ydoeamTech, YTO OH MMNOTHO BCTaBMEH B Lyn. [MoaKnioumMTe HaKOHEYHMK Lyna K
pasbemy PROB COMP ~5B @1KI'L, 1 KOHTPOMbHbIN BbIBOA K Knemme 3a3emreHns PROB
COMP. OtobpasnTte kaHan n 3ateMm HaxmuTe kHonky AUTOSET.

2. TlpoBepbTe hopmy 0TOBPaKaeMoro curHana.

KomneHcauus n3bbiTodHa - I |
KomneHcauust HegoctaTtovHa L J L

KomneHcauus npasunbHas

3. Ecnn HeobxoamMmMo, UCNoNb3ynTe HEMETANMMMYECKY0 OTBEPTKY, YUTOObI HACTPOUTL MEPEMEHHYIO
€MKOCTb Lyna Ao nonyyeHunsi hopMbl CUrHana, COOTBETCTBYHOLLEN pUCyHKaM Bbiwe. [pu
HeobXoaNMOCTU NOBTOPMTE 3TOT wWwar. CM. pUCYHOK HUXKe AN cnocoba HacTPOKU.

3.5. HacTtpounka ocnabneHus wyna

LLlynbl MeroT pasnmyHbIn KoahOUUMEHT ocrabnenns, KOTOPbIN BIIMSET HA BEPTUKANbHOE
MacwTabupoBaHue curHana. PyHkumna nposepku wyna [Probe check] ncnoneayetcs, 4Tobbl
ybeanTtbes, 4To HacTpoiika ocnabneHus wyna cooTBeTCTBYET ocrnabneHuto wyna.

B kayecTBe anbTepHATMBHOrO METOAA MPOBEPKM LLLYNa MOXHO HaXaTb KHOMKY BEPTUKANIbHOO MEHHO
(kak Hanpumep, kHorky CH1 MENU) 1 BeibpaTe HacTporky wyna [Probe option], koTopas
COOTBETCTBYET KO3 PULUMEHTY ocnabneHnsa Bawlero Lyna.

Y6eantecnb, 4TO nNepeknoyaTenb ocrnabneHns Ha Wwyne cooTBeTcTByeT HacTpowke wyna Ha
ocuunnorpade. MNepekntoyeHne ocyuiectensietcs mexay 1X n 10X.

Cepust MSO5000D LincbpoBon 3anomuHarowmin ocumnnorpadg PykoBoacTBO nonb3oBaTens 7



Hayvano paboTbl

Korga nepekntoyatens ocnabneHunst yctaHoBrneH Ha 1X, Wwyn orpaHMyvMBaeT LUMPUHY NOMOCHI
nponyckaHusa ocumnnorpadga go 6Mrlru. Ytobsl ncnonb3oBaTh NOMHYO MOMOCY NPOMNycKaHus
ocumnnorpada, yoeamrech, 4To NepekntoyaTens ycTaHoBneH Ha 10X.

3.6. ABTOMaTu4yeckas KanmbpoBka

Mpoueaypa aBTOMaTUYECKON KannMbpoBKU MO3BONSET ONTUMU3NPOBATL NYThb NPOXOXKAEHUSA CUrHana
ocuunnorpacda gng MakcManbHON TOYHOCTU n3mepeHui. MNMpoueaypy MOXHO 3anycTuTb B fitoboe
Bpemsi, HO HeobX0AMMO 3anyckaTb KaXadbl pa3, Koraa oKkpyxatLlas Temnepartypa U3MeHsieTcs Ha
5° n 6onee. [inst 6oree TO4YHOM KannMBpPOBKK, NoXanyncTa, BKNOYMTE NUTaHWe ocumnnorpada u
nogoxamte 20 MUHYT, MOKa OH He NPOrpeeTcsl 40CTaTO4HO.

Y106kl KOMNEHCMPOBATL MyTh MPOXOXAEHWS CUrHana, OTKIYMTE BCe LWynbl nnv kabenu ot
BXO[HbIX pa3beMoB nepeaHen naHenn. 3atem Haxmute kHonky UTILITY, BbiGepuTe onumio Do Self
Cal [BbinonHnTb aBTOMaTUYECKYI0 KanMbpoBKy] U crieQynTe yKazaHUsM Ha aKpaHe.

3.7 BxogHou wnend nornyeckoro aHanusaropa

Cepua MSO500D ocHaleHa OyHKLMEN NOrMYEeCKOro aHanmaaropa; BXOAHOM NOpPT SIOrMYeckoro
curHana BbIrmsaauT creayowmmMm obpasom:

O0I0ICIQIICIDIICIDIOL0,
OICICISISITIITITITIO

LLIne|7|cb C KIeMMHbIM coeinHeHeM MNoKa3aH Ha PUCYHKe HWXe:
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1. Pasbem umdpoBoro Bxoga
OO6uwee uncno BxoaoB uMdpoBoro curHana — 18, pacnonoxeHbl B Aea psiaa: GND, DO-D7 u
GND, D8-D15.

2. LtencenbHbin pasbem Lwrenda
BcTtaBbTe Wwnend Bo BXOAHOW NOPT NOMMYECKOro curHana B COOTBETCTBUM C
nocrie4oBaTeNlbHOCTLI0 BXOL4HOMO NnopTa.
MpumeyvaHue: NMpu NnogknoyYeHUM K NpMBOPY akkypaTHO BCTaBMNSNTE BXOAHbIE Pa3beMbl,
4YTOObI M3bexaTb NOBpeXOEHWS kKabenbHbIX HAKOHEYHUKOB UNW APYrMx getanen.
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maBa 4. OCHOBHbIe XapaKTepUCTUKHU

OaHHas rnaBa cogeput obLyo nHpopmaLmio, KOTOpy HEOBXOAMMO M3ydnTb Nepen
ucnonb3oBaHuem ocuunnorpada. OHa BknovaeT criegytoLLee:

HacTpowka ocumnnorpacda

Tpurrep

Bbibopka AaHHbIX

MacwwtabupoBaHme 1 NO3MLMOHNPOBAHME OCLMIIOrpamMmmbl
M3mepeHwne curHana

ok wbhPE

4.1. Hactpounka ocuunnorpacdca

Bo Bpemsi paboTbl ¢ ocumnnorpadom H4acto Bbl MOXETE UCMONb30BaTh TP OYHKLNN:
ABTOMaTMyeckasn HacTponka [Autoset], coxpaHeHne HacTpoeK U BbI30B HACTpoek. [lanee atu
OYHKLMM ONUCBIBAOTCA OTAENBHO.

ABTOMaTUUecKasa HacTpomka: OT1a PyHKLUMS MOXKET NUCMOMb30BaTLCS, YTOOLI aBTOMaTUYECKM
HaCTPOUTb FOPU3OHTANbHYIO Y BEPTUKANbHYHO LKAy ocuunnorpadga u ycTaHoBUTb pa3Bsi3Ky
3anycka, T1n, No3nLuio, HaKMoH POHTA, YPOBEHb, PEXUM TpUrrepa v T.4., ANs NonyYeHus
cTabunbHOro oTobpaxkeHus curHana.

CoxpaHeHue HacTpoek: [1o ymonyaHumio ocuunnorpad 6yaeT CoOXpaHATb HaCTPONKK Kaxablv pa3s
nepes BbIKITHYEHMEM U aBTOMATUYECKN BbI3biBaTb UX NpU BKAoYeHuW. (lpumeyvaHue: Ecnu ebl
u3mMeHsieme Hacmpoluku, rnoxkasyticma, nodoxxdume 6osiee 5 cekyHO nepeod ebIKSIOYeHUEM
ocuusinozpagha, Yymobbl obecrneyums coxpaHeHUe HO8bIX HaCMPOeK). Bbl MOXeTe CoxpaHaTb
10 noCTOSAAHHBIX HACTPOEK ocumnnorpada 1 nepeycrtaHaBnMBaTh X N0 HEOOXOANUMOCTH.

Bbi3oB HacTpoek: Ocuunnorpad MoXeT Bbi3biBaTb M0ObIE M3 BALLMX COXPAHEHHBLIX HACTPOEK UMK
3aBOCKMNE HACTPOWKM MO YMOYaHMI0.

HacTtpouku no ymonuyanuto: Ocuunnorpad npy 4OCTaBKe € 3aBOAa NpeaBapuTenisHO HacTPoeH
ans paboThbl B LWUTATHOM pexuMe. OTO HacTpowvka No yMonyaHuio. Bel MmoxeTe BbI3BaTb 3Ty
HacTpoWiKy B Mtoboe BpeMs, korga BaMm Heobxoammo. YTobbl NOCMOTPETb HACTPOMKM MO YMOMYaHUIO,
obpaTtuTtechb k Pasgeny 5.6.3.

4.2. Tpurrep

Tpurrep onpenenseT, Korga ocuunnorpad HayMHaeT nony4yatb AaHHble U 0TobpaXkaTb cUrHarn.
Korga Tpurrep npaBunbHO HACTPOEH, ocUMmorpad MOXeT KOHBEPTUPOBATb HECTAOUIbHbIE
OTOOpa)KEHUS UINN MYCTble 3KPaHbl B MOMHOLIEHHbIE OCLMITNIOrpaMMbl. 34eCb NPUBeAeHbl OCHOBHbIE
NPUHLMNbLI paboTbl TpUrrepa.

McTouHuk Tpurrepa: Tpurrep MOXeT reHepmMpoBaTbCa MHOXECTBOM UCTOYHMKOB. Hanbonee yacTo
9TO BXOAHOW kaHan (Ha Bbibop CH1 1 CH2). HeBaxHo, oTobpaXkaeTcst BXOOHOW CUrHarm Ui HeT, OH
MOXET MCMOMb30BaTbCH B Ka4ecTBe Tpurrepa. Takke UCTOYHUKOM Tpurrepa MoxeT 6bITb nobon
CurHarn, NoAKMYEHHbIV K BHELLHEMY KaHany Tpurrepa unv fIMHUM nepemMeHHoro Toka (Tonbko Ans
TpUrrepoB No PpoHTY). ICTOYHKK C NMHUEN NEPEeMEHHOrO TOKa MOKa3biBaeT YaCTOTHbIE CBA3N
MeXAy CUrHarom 1 ceTeBbIM NUTaHNEM NEPEMEHHOro ToKa.
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Tun Tpurrepa: Ocumnnorpad MMeeT LWeCTb TUNOB TPUrrepoBs: No ppoHTy [Edge], no BuaeocurHany
[Video], no wupuHe nmnynbsca [Pulse Width], no HaknoHy dpoHTa [Slope], no BpemeHu [Overtime] u
nornepemeHHbI [Swap].

» Tpurrep no cdpoHTy [Edge] ncnonbsyet ans sanycka aHanoroBble Uiy UMGPOBbIE CUTHANbI.
OH cpabaTbiBaeT, Koraa BXOAHOW MCTOYHWK TpUrrepa nepecekaeT onpeaernieHHbIi nopor B
onpegeneHHoM HanpaBeHUn.

» Tpurrep no BugeocurHany [Video] cpabaTbiBaeT No NMHWM UMK NOMO CTaH4APTHOMO
BMaeocurHana.

» Tpwurrep no wupuHe umnynbca [Pulse width] moxeT cpabaTtbiBaTb N0 HOPManbHbLIM UMK
WHBEPTUPOBAHHBLIM MMMYNbCaM, KOTOpPble OTBEYalOT YCNOBUSM 3anycka.

» Tpwurrep no HaknoHy cpoHTa [Slope] ucnonbayeT Ans 3anycka MOMEHT HapacTaHu4 1 cnaja
dpoHTa curHana.

» Tpwurrep no BpemeHu [Overtime] cpabaTtbiBaeT, koraa hpoHT curHana gocrturaet
YCTaHOBIIEHHOr0 BPEMEHM.

» [MonepemeHHbIN Tpurrep [Swap], B aHanorosbIx ocumnnorpadax, gaet craburnsHoe
oToBpaxeHue cUrHamnoB Ha ABYX pasnuyHbIX YacToTax. [MaBHbIM 06pa3oM OH MCNOMb3yeT
KOHKPETHYIO YacTOoTy AS14 NepeKnioYeHna Mexay AByMs aHanorosbiMu kaHanamm CH1 n CH2
TakvM 06pas3om, YTO KaHanbl reHePUPYHOT CUrHanbl NONEPEeMEHHOro Tpurrepa vyepes
TPUITEPHYIO CXEMY.

Pexxum tpurrepa: Bol MoxeTe BblibpaTh aBToMaTuyeckui [Auto] nnu wratHeii [Normal] pexum,
4yTOObLI ONpefennTb, Kak ocumnnorpad byaeT nonyyatb AaHHbIE, KOrAa OH He OBHapyXuBaeT
ycnosug 3anycka. B pexume Auto ocumnnorpad cBO60AHO BbIMOMHSAET NONy4YeHne B OTCYTCTBME
Adevicteytowero Tpurrepa. OH No3BONSET reHepupoBaTh HeynpaBnseMble OCLMINorpaMMbl C
pa3BepTkon, ycTaHoBneHHoW Ha 80 mc/genenne unu meaneHHee. B pexxume Normal ocumnnorpad
oBHoBMsIeT OTOBpaXKaemyto OCUUNIIOrpaMmy TONbKO Npu 0BHapyXeHun eNCTBYIOLLEro YCroBus
Tpurrepa. 1o aToro o6HOBEeHNs, ocumnorpad Bee eLle oTobpaxkaeT CTapyo ocuunnorpammy.
OTOT pexum crnefyeT UCNoNb30BaTh, KOraa Bbl XOTUTE BUAETb TOMbKO OCLMMNOrpamMmmbl,
nonyyeHHble No Tpurrepy. B aTom pexume ocuunnorpad otobpaxaeT ocumnnorpaMmmy TOMnbKo
nocne nepeoro Tpurrepa. [na BbINONHEHNS NOMYyYEeHUs OAMHOYHOM NocnenoBaTenbLHOCTU
HaxxmuTe kHonky SINGLE SEQ.

Pa3Bs3ka 3anycka: Pa3Bsizka 3anycka onpefernser, kakas YacTb curHana byaeT nonydveHa
TPUITEPHON CXEMOMN. DTO MOXET MOMOYb MOMYYNUTb CTabUIbHOE OTOBPaXKeHMe OCLUNOrPaMMmBbl.
[na ncnonb3oBaHus pa3Basky 3anycka HaxxmuTe kHonky TRIG MENU, BeiGepute Tpurrep Edge nnm
Pulse n 3atem BbIGepuTe onuuio passsasku [Coupling].

Mo3uumnsa Tpurrepa: YnpaeneHme ropusoHTanbHON No3nLMent yCTaHaBNMBaeT BPeMs Mexay
no3uumMer Tpurrepa n LEHTPOM dKpaHa.

HaknoH chpoHTa n YpoBeHb: YnpasneHne HaknoHom ppoHTa 1 YpOBHEM NO3BOSSET ONPeEaEnnTb
Tpurrep. Onums HaknoHa dpoHTa [Slope] onpeaenseT, rae HaxoguTcsa Tovka cpabaTtbiBaHUS — Ha
HapacTalwLem nnm cnagatrowem ppoHTe curHana. [ns BbINONHEHUSA PeryrnmMpoBKU HaKmoHa
dpoHTa, Haxxmute kHornky TRIG MENU, Bbibepute Edge trigger n ucnone3symnte kHonky Slope ans
Bblbopa HapacTatoLLero [rising] nnu cnagatowero [falling] gpoHTa. KHonka TRIGGER LEVEL
yrnpaBngeT NofioXxeHvem To4kn cpabaTtbiBaHUA OTHOCUTENBHO (DPOHTA.

YpoBeHb Tpurrepa MoxHo
\ / HacTpoWTb BEPTUKAIbHO

Hapacratowmint poHT CriagatoLumin poHT
HaknoH chpoHTa MOXeT BbITb HapaCTaloLLMM UMK CNaAaoLLM
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4.3. Bbibopka AaHHbIX

Mpy nony4eHun aHanoroBoro curHana ocuunsiorpadg KoHBepTupyeT ero B undposon. EcTb aBa
TMna BbIOOPKM AaHHbIX: Bbibopka B peansHom BpeMeHu [Real-time] n QkBmBaneHTHasi BbIoopka
[Equivalent]. Beibopka B peanbHOM BpemeHu umeeT Tpu pexxuma: Normal [wraTtHein], Peak Detect
[OBHapyxeHne nuka curHanal u Average [YcpeaHeHHbIN].

Normal: B aTom pexurme BbIGOpKM ocuumnnorpad 3aMmepsieT curHan Ans noCTpoeHus
ocumnnorpaMmMbl Yepes paBHble HTEPBarbl. ATOT PEXNM TOYHO NpeacTaBnseT cCUrHan B
B6onbwunHcTBe criyvaeB. OQHaKo, OH HE y4MTbIBaEeT ObICTPble M3MEHEHMS aHANoOroBoro curHana,
KOTOpbI€ MOTYT MPOMCXOANTb MEXAY ABYMSI 3aMepaMm, YTO MOXKET NMPUBECTU K MCKaXKEHMIO
MHdOPMaLMKM 1M NPOMNYCKY KOPOTKMX UMMYIbCOB. B Takux cnyyasax cnegyeT Ucnosnb3oBaTh PEXUM
Peak Detect ons nony4yeHus JaHHbIX.

Peak Detect: B atom pexume BbIOOpkM ocumnnorpad 3amepsieT MakcumarbHble Y MUHUMarnbHble
3HaYeHUs BXOLSLLEro CMrHana B KaxaoM MHTepBare 3aMmepa 1 UCNonb3yeT 3TN 3HadYeHus Ang
oTobpaxeHus ocumnnorpaMmmel. Takum obpasom, ocumnnorpadg MOXeT BblopaTe 1 0TOOpa3nTb Te
KpaTKoBpeMeHHbIe UMMYNbChbl, KOTOPble MOryT ObITh NponyLleHsbl B pexxume Normal. OgHako, B
39TOM PEXMM YpPOBEHb LyMa ByaeT BbiLLe.

Average: B aTom pexume BbIGOpkM ocuunsiorpad nony4aet HECKOMbKO OCUMMNOrpaMMm, YyCpeaHsieT
UX N oToBpakaeT Nosy4YeHHyH ocuuniiorpammy. ATOT PEXMM MOXHO UCMONb30BaTh ANs
COKpALLEHUsI CIy4anHbIX NMOMEX.

AkBMBaneHTHaA BbIOOpKa: OTOT TN BbIOOPKM MOXET UCMNONb30BaTLCS A5 NePUoanNYeCcKnx
curHanoB. Ecnn ckopocTb BbIOOPKM CRIULLIKOM HU3Kasi Npu BbIOOpKe B peanbHOM BPEMEHMU,
ocumnnorpad 6yaeTt ncnonb3oBaTbh PUKCMPOBAHHYH CKOPOCTb ANS BbIOOPKM AaHHbIX CO
CTaLMOHapPHOW ManeHbKoW 3aep>KKoW Nocne NosfyYeHns Kaxaoro kagpa AaHHbix. Mocne
NoBTOpPEHMs Takon BblIbopkn N pas, ocumnnorpad pacnonoXuT nony4YeHHble N kagpoB AaHHbIX Mo
BPEeMeHMU, 4YToObl CO3aaTh HOBbIN Kaap AaHHbIX. 3aTeM ocumnnorpaMmMma MoxeT ObITb
BoccTaHoBneHa. Yucno pa3 N 3aBMCUT OT 3KBUBANEHTHOW CKOPOCTU BbIOOPKN.

BpemeHHas pa3BepTka: Ocuunnorpad oumdpoBbIBaeT curHarbl, Nonyyas 3Ha4eHne BXO4HOro
curHana B OTAernbHbIX Toukax. BpemeHHasa pa3sepTka noMoraeT HaCTPOUTb, Kak YacTo 3Ha4YeHus
oumndposbiBatoTCA. McnoneaynTe pydky SEC/DIV ons HacTpOMKN BpEMEHHON pa3BepTKM Mo
ropm3oHTanu, KoTopas NoAXoAWT ANs BalluX Lernen.

4.4. MacwtabupoBaHue u lNo3nunoHupoBaHme ocumunnorpamMmmbl

OToOpakeHne ocuunnorpaMmMbl Ha 3KpaHe MOXHO U3MEHUTb, HACTPOMB ee MacLuTab u
no3uumoHnpoBaHue. MNpn nameHeHnn macuTaba oTobpaxkeHve ocuunorpaMmmel oyaet
YBENMYMBATBLCS UIKM YMeHbLUaTbes B pasmepe. [Npu namMeHeHnn no3numoHMpoBaHns
ocuunnorpamma 6yaeT cmellaTbCsl BBEPX, BHU3, BIPABO UMW BIEBO.

MHavkaTop MCXOAHOrO MONOXEeHUs KaHana (pacrnonoXXeHHbIN crieBa Ha KOOPAMHATHOWM CETKE)
NOEHTUUUMPYET KaXKayH ocuunnorpamMmmy Ha akpaHe. OH ykasblBaeT HyieBON YPOBEHb
ocuunnorpaMmeil.

BepTukanbHbI MacliTab 1 no3nLUMoHNpoBaHue: BepTukanbHoe pacnonoxeHue
OoCUMNIIOrpaMMbl MOXHO M3MEHATb, NepeaBurad ee BBepX U BHWU3 MO aKpaHy. [ns cpaBHeHUs
OaHHbIX Bbl MOXeTe BbIPOBHSATL ocLminorpamMmmy no apyrou. MNMpu Haxatum kHonku VOLTS/DIV ang
N3MEHEHMS BEPTUKANbHOIO MacwTaba ocumnnorpamMmmel, oTobpaxkaemasi ocumnnorpamma byget
CKUMAaTbCS UMW PacLUMPATLCS A0 HYNEBOro YPOBHS.
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OCHOBHbIE XapPaKTepUCTUKn

Fopu3oHTanbLHbLIN MacwTad u No3uunoHMpoBaHue: MHdopmMauusa 4o 3anycka.

MoxHo HacTpouTs TOPU3OHTAJIbHOE MOJIOXKEHUE [HORIZONTAL POSITION], 4To6bl
NMOCMOTPETb AaHHble OcuMnnorpaMmmbl 40 TpUrrepa, nocrne Tpurrep nnm Hekotopble 13 HuX. Korga
Bbl MEHSIETE FOPU3OHTaNbHOE NOMOXEHME OCUMMNOrpamMmMbl, (PaKTUYECKN Bbl MEHSIETE BPEMST MEXAY
NnonoXeHvem Tpurrepa v LLEHTPOM 3KpaHa.

Hanpumep, ecnu Bbl XOTUTE BbIACHUTb MPUYNHY KPaTKOBPEMEHHON UMMYbCHOM NOMEXW B BaLUEN
KOHTPOSbHOM CXeme, crefyeT YCTaHOBUTb TPUITEpP Mo 3TOM NMOMEXe 1 yBENUYNTbL nepmnog 0o
3anycka 4oCTaTovHO, YTOObI 3aXBaTUTb AaHHbIE 40 MOMEXW. 3aTeM Bbl CMOXETE NPOaHanM3npoBaTh
JaHHble O0 3anycka 1, BO3MOXHO, BbIACHUTb MPUYNHY. Bbl MOXeTe U3MEHATb rOpU30OHTasbHbIV
MacLTab Bcex ocumnnorpamm, nosopaymeas pydky SEC/DIV. Hanpumep, Bbl XOTUTE NOCMOTPETb
TONbKO OOMH LMKIT OCLMNNorpamMmMbl, 4ToObl MI3MEPUTL NOSNTOXUTENbHbIN BbIGPOC Mo ero
HapacTatowemy dpoHTy. Ocumnnorpacd nokasbiBaeT ropu3oHTasnbHbIN MacluTab Kak BpemMsi Ha
JerneHve B NokasaHuax maclitada. Tak kak BCce akTMBHbIE OCLMUITIOrpaMMbl UCMONb3YOT
OLMHaKOBYH BPEMEHHYIO pa3BepTKy, ocumnnorpad otobpaxaeT TONbKO OAHO 3HAYEHMUe Ans BCex
aKTMBHbIX KaHasloB.

4.5. UsamepeHue curHana

OCLI.I/IJ'IJ'IOFpa(b 0To6pa>|<aeT 3aBUCUMOCTb HanpsaxXeHna ot BpeMeHU 1 MOXeT NoOMOo4b U3MEPUTb
OTO6pa)KaeMbll7l curHan. Ectb Heckonbko cnoco6oB npoBecTn nsaMepeHud: ¢ ncnosrib3oBaHnem
KOOp,ElMHaTHOVI CETKN, KypCOpOB Ui BbINOJTIHEHNEM aBTOMaTU4eCKOro nsmepeHu4d.

KoopauHaTtHas ceTka: OTOT MeToA NO3BOSISIET BbIMNOMHUTL ObICTPYHO BMU3YallbHYH OLEHKY U
NMPOBECTM NPOCTbIE N3MEPEHUS C MOMOLLbIO AENEHUS KOOPAUHATHOM CEeTKMN 1 KoadhdumLmMeHTa
MacliTabmpoBaHus.

Hanpumep, Bbl MOXXeTe BbINOMHUTL MPOCTbIE U3MEPEHNS, MOCHMTAB OCHOBHbIE 1 Marble OeNeHns
KOOPAMHATHOM CETKN U YMHOXMB MX Ha KO3hPMLUMEHT MacluTabupoBaHusi. Ecnv Bbl HacunTanu 6
OCHOBHbIX BEPTUKASbHbIX AENEHUIA CETKN MEXAY MUHUMArbHBbIM Y MakCMMarbHbIM 3Ha4YEHNEM
curHana, n 3HaeTe, YTo koahmumMeHT MmacwTabnpoBaHusa paseH 5S0mMB/geneHune, Bbl Nerko
paccunTaeTe pasMax HamnpshkeHUs cregyroLmm obpasom:

6 npenenmn x 50mB/generHne = 300mB.

Kypcop: 310T MeTof no3BonseT NpoBOAUTb M3MepeHusi, nepeasuras kypcopbl. Kypcopbl Bcerga
NOSIBMSIOTCA NapamMu, 1 oTobpaxkaeMble nokasaTenm ABASTCA NPOCTO UX U3MEPEHHBLIMU
3HayeHuamu. Ectb aBa Tvna kypcopoB: Kypcop amnnutyasl 1 Kypcop BpeMeHu. Kypcop amnnuTyabl
BbIMMSANT Kak FOpU3oHTanbHas NpepbIBUCTas NIMHUS, U3MepstoLLas BepTuKarbHble NnapameTpbl.
Kypcop BpeMeHU BbIFMSAUT Kak BepTUKamnbHas NpepbiBUCTas NIMHKS, U3MeEpPSoLLas ropu3oHTanbHble
napameTpbl.

Mpyn ncnonb3oBaHMKN KypCOPOB, NOXanyncTa, yoeauTech, YTO UCTOYHMK YCTAHOBMEH AN1S CUrHana,
KOTOpPbIV Bbl XOTUTE N3MEPUTb Ha 3KpaHe. [Jns ncnonb3oBaHng Kypcopa HaxkmuTe kHornky CURSOR.
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OCHOBHbIE XapaKTepucTukmn

Cursor X
Type

B OV
BADmY

Dif Far

1,00

ABTOMaTH4eckoe uamepeHue: Ocuunnorpad B 3TOM peXxvme BbIMNOMHAET BCE pacyeThbl
aBTOMaTM4eckn. Tak Kak JaHHOe U3MepeHue UCToNb3yeT TOUKU 3an1ci OCUMNNorpaMmm, oHo 6onee
TOYHOE, YEM U3MEPEHME C MOMOLLIbIO KOOPAMHATHOM CeTKN 1 KypcopoB. ABTOMaTHUYecKoe
nsmMepeHve otobpaxaeT pesynbTaTbl U3MEPEHUsT B MOKa3aHMsIX, KOTOPbIe Nepruoandeck
0BHOBMATCA NPU MOMNYYEHUN HOBbIX AAHHBLIX OCLMNIIorpadgom.
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OCHOBbI paboThl

naBa 5. OcHOBbI paboThbl.

MepenHas naHenb ocuunnorpada pasgeneHa Ha HeCcKonbKo (PyHKUMOHanNbHbIX 30H. B aTo rmase
npeacTasneH 6bICTPbI 0630p BCE KHOMOK yNpaBeHns Ha nepeaHen naHenu, a Takke
oTobpakaeMon Ha aKpaHe MHopMaLMmn 1 COOTBETCTBYIOLMX Npouedyp ucnbitaHus. Ha pucyHke
HWXe nokasaHa nepeaHas naHenb UnpoBbix ocumnnorpadgos cepu MSO5000D.

mn

~
B
-

-~

2000 00a
: o
. * ‘{\_ l
angﬁg@] F:i()

MepenHsas nanens cepun MSO5000D

5.1. Aucnnen

Measure X
Source
H1
H2 (close)
tvpe

Frequency
eriod

2 Maximum

ORise Time

17161514 13 12 11 10
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OCHOBbI paboThl

1. ®opmaT oTObpaKeHUs:
. BeKTopr - : Toukun

: Cephblll 03Ha4YaeT aBTOMaTUYecKoe nocriecBeyeHne; 3eneHnlin 03Ha4YaeT, YTo
BKIMOYEHO OTobpakeHne nocrnecseveHusl. Koraa koHka CBETUTCS 3eMeHbIM, oA Hew
OyaeT nokasaHo Bpemsl 0TOOpaXKeHMs NOCNeCBEYEHMS.

Pexwum Bbibopkun: Normal, Peak Detect nnu Average.
Crartyc Tpurrepa:

Ocuunnorpad BblIGUpaeT AaHHbIE A0 TpUrrepa.

EI -

Bce gaHHble [0 Tpurrepa nonyyeHsl, U ocuunnorpad rotos K BOCNPUSITUID TpUrrepa.

Ocuwmnnorpad o6Hapyxun Tpurrep 1 nony4aet uHdopmaLumio nocne Tpurrepa.

[A] Ocumnnorpacd paboTaeT B aBTOMaTU4ECKOM PeXnMe U Nony4aeT ocumnnorpaMmmbl B
OTCYTCTBME TPUITEPOB.

S| Ocuwmnnorpacd nonyyaeT 1 otTobpaxkaeT AaHHbIe OCLMIIIOrPaMM HEMpPepbIBHO B peXxume

CKaHMpOBaHMSI.
° .Ocuunnorpad npekpaTun nosly4eHne AaHHbIX curHana.
S Ocumnnorpad 3aKoHYUIT NMOSyYeHNE OANHOYHONM NocrieaoBaTeNbHOCTY

4.  WkoHKa MHCTpPyMeHTa

-: Ecnu cBeTuTCs 9Ta UKOHKa, KnaemaTypa ocuunnorpada 61okMpoBaHa OCHOBHbIM
KoMrbloTepom Yepe3 USB.

]
HZ Ecnn cBeTnTCA 3Ta MKOHKA, 9TO 3HAYUT, 4YTO nogkntoveH USB auck.

-: OTa MKOoHKa 3aropaeTcs, TOMNbKO Koraa ¢ KOMMNbOTEPOM MOAKMNoYeH BTOpocTeneHHbIn USB
nHTepdernc.

[Moka3aHusa oTobOpaXkatoT HAaCTPOWKY OCHOBHOM BPEMEHHOW Pa3BEPTKM.

OKHO OCHOBHOW BPEMEHHOW pa3BepPTKM.

OTobpaxeHne NonoXeHns aKkpaHa B NaMATU AaHHbIX U pasMep AaHHbIX.

BpemeHHas pa3ssepTka OKHa.

Pabo4yee MeHI0 NoKasbIBAET Pa3fMYHYH MHAOPMALMIO ANA pasnnyHbIX QYHKLUNOHAMbHbIX
KHOMOK.

10. TlokasaTenb oToGpa)kaeT NnoAcyeT YacToThbl.

11. TlokasaTenb ykasblBaeT ropM3oHTasribHOE MOMoXeHWe curHana

12. Twn Tpurrepa.

© W =to U0l

I Tpurrep no opoHTY Ha HapacTarLweM PpPoHTE.
vlr"‘v . o
: Tpurrep nNo BMOEOCUrHany ¢ CUHXPOHMU3aLNEN NINHUN.

~0 . Tp|/|rrep no BuageocurHany c CI/IHXpOHI/I3aL|,VIel7I nons.
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l—' . Tpmrrep no wnpnHe nMmnyrbca, NoyioxXunternbHada NoNApPHOCTDb.

u : Tpurrep no WwmpuHe umnynbca, oTpyuaTenbHas NnonsapHoOCTb.
13. BcnnbiBatoLwlasa nogckaska
14. YpoBeHb Tpurrepa.
15. VIkoHka nokasbiBaeT, MHBEPTUPOBAH CUrHam Uim Her.
16. OrpaHudeHmne nonockl nponyckaHus 20M. Ecnun aTa nKoHKa 3aropaeTcs, 3TO 3HAYMT,
OorpaHu4eHue nonochkl NPONyCcKaHMsa akTUBHO, ECIN HET — HEAKTUBHO.
17. WKoHka nokasbiBaeT pa3Bs3ky KaHana.
18. Mapkep kaHana.
19. OkHO oToGpaxaeT ocuunnorpaMmmy.

5.1.1. ®opmat XY

dopmat XY ncnonbayeTcsa Ans aHanmsa casura dasbl, Takme Kak npeacTaBneHHble dourypamm
JInccaxy. 3ToT chopmaT rpacmnyeckm otobpaxaeT 3aBUCMMOCTb HanpskeHnsa Ha CH1 n
HanpskeHunst Ha CH2, rae CH1 — ropusoHTanbHas ocb, a CH2 — BepTukanbHasa ocb. Ocumnnorpad
NCnonb3yeT pexunm Bbibopkn gaHHbIX Normal 6e3 Tpurrepa n otobpaxaeT AaHHble B BUOE TOYEK.
CkopocTb BbIGOPKM yCTaHOBMNEHA Ha 1 MIH. 3anNpoCoB/Cek.

Ocumnnorpad MoXeT nony4atb ocumnnorpaMmmel B oopmate YT npu nobon cKopocTh BblGOPKU. Bbl
MOXeTe BUAeTb Takyo e ocuunnorpammy B popmaTe XY. UTobbI BLINOMHUTE 3Ty Onepauuio,
OCTaHoOBUTE BbIBOPKY U U3MeHnTe chopmat oTobpaxeHus Ha XY.

Tabnuua HuXe NokasblBaeT, kak paboTatoT HEKOTOpble 3NIeMeHTbI ynpasneHus B oopmate XY.

AneMeHThbI ynpaBneHus Ucnonb3yroTcsa unu HeT B cpopmate XY

YcraHaBnvBaeT rOpn3oHTallbH b

HacTtpoiika CH1 VOLTS n VERTICAL POSITION
MacLUTab v nonoxeHue

HenpepblBHO ycTaHaBnvBaeT

Hactporika CH2 VOLTS n VERTICAL POSITION

BepTUKasnbHbIA MacluTab 1 NonoxeHne

OnopHele curHanel [Reference] unu Matematuka [Math]

He ncnonbsyetcsa

Kypcopbl

He ncnonbsyetcsa

Autoset (OTobpaxkaeT nepekntoyeHne Ha bopmat YT)

He ncnonbsyetcsa

HacTtponka BpeMeHHON pa3BepTku

He NCnonb3yeTcad

HacTtpowika Tpurrepa

He NCNoNb3yeTcad

5.2. Hactpounka ropu3oHTaribHOMN pa3BepPTKU

Mcnonb3ynte HaCTPOWMKN rOPU30OHTarbHOW pa3BepTky, YTODObl M3MEHSTL TOPU3OHTAarbHbIN MaclTab
1 nonoxeHue ocuunnorpamm. MNokasatenb ropM3oHTanbHOro NONoXeHns otTobpaxaeT Bpems,
npeAcTaBneHHOe LIeHTPOM 3KpaHa, Ucnonb3ys Bpems cpabaTbiBaHWUs B kadecTBe Hyns. Korga Bbl
N3MeHsieTe ropnsoHTanbHbIV MacLTab, ocumnnorpamma byaeT pacTarmBaTbCs MU CKUMATbCS
OTHOCUTENBHO LieHTpa 3KpaHa. Noka3aTerns B NpaBoM BeEpXHEM yriy oTobpaxaeT Tekyllee
ropu3oHTanbHoe NonoxeHune B cekyHaax. M o3HavaeT “Main Time Base” [OcHOBHasi BpeMeHHast
passepTkal, a W — “Window Time Base” [BpemeHHas passepTka okHa]. Ocuunnorpad Takke umeet
WKOHKY-CTPErKy BBepXy KOOPAUHATHON ceTkn Anst 0603HaYeHNS rOpU30OHTaNIbHOrO NOMOXKEHMS.
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OCHOBbI paboThl

HORIZONTAL i

POSITION

)
HORIZ
MENU
SEC/DIV 7

1. Pyyka FTOPU3OHTAJIbHOI'O NMOJIOXEHWUA: Vicnonb3yeTcs Anst HACTPOMKU MNONOXEHUS
Tpurrepa OTHOCMTENBHO LieHTpa 3KpaHa.

2. Kaxgas onuus HORI MENU [MeHto ropu3oHTarnsHOM HacTpOVKn] onucaHsl ganee:

Onuumn

Hactponknu

KommeHTapum

Window Control
[HacTpoiika okHal

Major Window
[CnaBHOe OKHO]

Minor Window
[BTopocTeneHHOe OKHO]

BbibrpaeT rmaBHOe UM BTOPOCTENEHHOE OKHO B
pexume AByx OKOH. [Npu BbIGope OKHO
BblgensieTcsd. HaxmmTe 3Ty KHOMKY B pexume
O[HOTO OKHa, YTOObI NEPENTU B PEXNM ABYX OKOH.

Mark [MeTka]

Right arrow

[MpaBas cTpernkal

Left arrow

[NeBas ctpenka]
Set/Clear
[YcTaHoBUTL/0UNCTUTB]
Clear All

[Ounctutb BeCe]

OTa PYHKLMS UCNONb3YETCA TOMBKO B pEXNMe
OBYX OkOH. OHa ycTaHaBnMBaeT METKM B
HEKOTOpPbIX MeCTax OCLMNIorpamMmmbl,
HEeoOXoAMMbIX MONb30BATENIO, U ULLIET 3TN METKU
C MOMOLLIbIO NPaBOW U NIEBOK CTPENKK. 3aTeM OHa
yCTaHaBNMBAET OKHO Ha 3Ty OTMETKY Ans
JanbHenwero HabnogeHus.

Holdoff [Bagepxkal]

Het

BbibGepuTe 3TOT NYHKT MEHIO U MOBOpayvBanTe
MHOMOPYHKUNOHAMbHYI0 pyyKy, YTOObI HACTPOUTL
3a0epXKKy BpemMeHn cpabaTbiBaHNS B uana3oHe
100HC — 10c. Bbibepute 37O MEHIO N HAXMUTE Ha
pY4Ky, 4TOBbI COPOCUTL BPEMS 3a4ePXKKM Ha
HavanbHoe 3HadeHne 100HC.

Autoplay
[ABTOMaTU4eCKOE
BOCMNpou3BeaeHue]

Het

3Ta hyHKUMSA UCMONb3YETCS B PEXUME ABYX OKOH.
Haxmute 3Ty KHOMKY 1 aBTOMaTUYECKU
nepeaBuHbTE ee Ha onpeaeneHHoN CKopoCTH
cnesa Hanpaso. B yBenvmyeHHOM okHe GyaeT
oTobpaxaTbCs COOTBETCTBYIOLLASA
ocuunorpaMmMa, noka He OCTaHOBMUTCS, JOCTUMHYB
npaBo rpaHMLbl FMaBHOMO 3KpaHa CKaHUPOBAHWS.

Pexum ogHoro okHa [Single-window]

Cepust MSO5000D LincbpoBoin 3anomuHarowmin ocumnnorpadg PykoBoacTBO nonb3oBaTens
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Rl LT ]

Pexxunm aByx okoH (MonHbin akpaH) [Dual-window]

PacnonoxeHne B NnamMaTy AaHHbIX yBENTMYEHHOIo OKHa

NS AT

[(maBHOE OKHO

BTopocTteneHHoe OkHO
(YBENMYEHHOE OKHO)

| SAVE/RECALL MEASLIRE ACOQOUIRE |

2 e T TRE
MHoroyHKLMOHaN6H = ! 1 ;

py4ka MENU yriLiiy  CURSOR  DISPLAY

§ = e -

4. Pyuka SEC/DIV: Vicnonb3yeTcsa aAnsg M3MeHeHns ropu3oHTanbHOro Maclutaba BpemeHu, Tak,
YTOObI pacTArMBaTh UM CKMMATbL OCLUIIIIOrPaMMy ropu3oHTanbHo. Ecnn nonyyexHne
ocumnnorpaMmmMbl 0CTaHOBIEHO (C nomoLbio kHomkn RUN/STOP nnn kHonkn SINGLE SEQ),
HacTporika SEC/DIV 6ygeT pactarmeatb Unv CKuUmaTb ocuunnorpamMmmy. B pexnme osyx
OKOH, HaXXMUTE Ha pY4Ky, YTOObI BbIOpaTh rmaBHOE NN BTOpOCTENeHHOE OKHO. Koraa
BbIOpaHO rnaBHOE OKHO, 3Ta pyvka MMEET Te e OYHKLMM, YTO U B PEXMME OAHOrO OKHa.
Korga BbibpaHo BTOPOCTENEHHOE OKHO, MOBEPHUTE 3TY PYUKY, YTOObI N3MEHUTb MacLuTab
ocumnnorpamMMbl, KOTOPY MOXHO yBenuumtb Ao 1000 pas.

lpumeyvaHue:

1. [Adnsa nony4yeHusi donosnHuUmMesibHol UHghopmayuu rno 3adepxky mpuazepa,
obpamumecsb K pa3desly dneMeHmMbI yrnpaeseHus mpuaaepa.
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OCHOBbI paboThl

2. B pexume 00HO20 OkHa Haxkmume FO, ymobbI CKpbIMb U/TU MOKa3amb MEHHIO C rnpasol
CMOpPOHLI. Pexxum deyx oKOH He noddepxusaem OyHKUUIO CKPbIMUST MEHIO.

5.2.1. OTo6paxeHune pexxuma ckaHmpoBaHus (Pexxum Roll [[pokpyTKa))

Korga HacTpoinka SEC/DIV yctaHoBneHa Ha 80mc/geneHve unu mearieHHee, a pexum Tpurrepa
yCTaHOBIEH Ha Auto, ocumnnorpad paboTaeT B pexXnme MnosyyYyeHns ckaHmpoBaHus. B aTom
pexume, oTobpaxeHue ocumniorpaMmmbl OGHOBRSETCS cneBa HanpaBo 6e3 kakoro-nnbo Tpurrepa
WITN HACTPOWMKM FOPU3OHTASNBHOIO MOMOXEHUS.

5.3. Hactpomnka BepTUKanbLHOW pa3BepPTKMU.

HacTtponkn BepTMKanbHOM pa3BepTKN MCMOMb3YTCA Anst 0TOObpaXkeHus 1 yaaneHus
ocumnnorpamMMm, HaCTPOVKN BEPTUKANbHOrO MacluTaba U pacrnosnoXeHusl, yCTaHOBKN BXOLHbIX
napamMeTpoB 1 BbINOSIHEHMS MaTeMaTUYECKMX pacyeToB. Kaxapbii kKaHan MMeeT OTAeNbHOe
BepTMKarnbHOEe MeH. OnuncaHne MeHIo NPUBEOEHO HUXKE.

1. Pyuyka BEPTUKAJIbHOI'O MONOXEHWA: MepensuraeT ocunnnorpaMmmy KaHana Beepx u
BHM3 MO 3KpaHy. B pexnmMe OBYX OKOH NepensuraeT ocumssiorpaMmmbl B 060Mx OkHax
OOHOBPEMEHHO B OHOM HarnpaereHun. HaxxmmTe Ha pyKosiTKy, YTOObI BEPHYTb
ocuunnorpamMmmbl B LIEHTpanbHOE BEPTUKANbHOE MOMOXEHWE Ha akpaHe. [1Ba kaHana
COOTBETCTBYHOT ABYM py4KkaM.

W) eam (o2
gENU | | MENU  { MENU

v"@L_T SIDIV

Al \VCRTICAL AN

POSITION £

2l
0

POSITION -

%

Fay

R ———

VOLTS/DIV

[

2. MeHro (CH1, CH2): OtoGpaxaeT onuun BepTUKaNbHOINO MEHHO; BKIOYAET UMK BbIKMOYaeT
0TOGpaKeHNe oCUMMIOrpaMMbl KaHaNOB.

Onuum

Hactpoukn

KommeHTapumn

Coupling [PasBsaska]

DC

[MocTOAHHBIN TOK]
AC

[MepemeHHbIN TOK]
Ground

Hactpornka DC nponyckaeT cocTasnstoLue un
MOCTOSIHHOrO, U MEPEMEHHOr0 TOKa BXOAHOrO curHana.
HacTtporika AC 6noKkMpyeT COCTaBNSOLLYH NOCTOSIHHOrO
TOKa BXOQHOro curHana u ocnadnset curHanb! Huke 10
.

[3azemneHue] HacTtporika Ground OTKnto4aeT BXOLHOW curHan.
20MHz Bandwidth Unlimited OrpaHunynBaEeT LWUMPUHY NOMOCHI NPOMYCKaHUA, YTOObI
Limit [HeorpaHuyeHHo] COKpaTUTb LWYM Aucnnes; ounbTPyeT curHarn, Ytobbl
[OrpaHnyeHne Limited YyCTpaHUTb LWYM 1 apyrue HeHyxxHble BY cocTaBngtoLme.
LWUMPWHBI NOSOCHI [OrpaHunyeHO]

nponyckaHna 20MI ]
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VOLTS/DIV Coarse [py60] BblbnpaeT paspelueHue pyykn VOLTS/DIV.
[BONbT/OEN] Fine [ToyHO] HacTporka Coarse HasHa4yaeT nocrneaoBaTerbHOCTb

3HayeHun 1-2-5.
HacTtpoika Fine nameHsieT paspeLleHme Ha ManeHbkme
Larn mexay 3Ha4eHnsiMm Hactpowikn Coarse.

Probe Attenuation 1X BbibupaeT 3Ha4eHne B COOTBETCTBMM C KO3hDMLUMEHTOM
[Ocnabnenue wyna] | 10X ocnabneHus wyna, Tak, YTobbl 06ecneynTb NpaBUsbHbIE
100X BepTUKarbHble MOKa3aHUA. Y MeHbLUUTE MOMocy
1000X nponyckaHna ao 6 My npu ncnonb3oBaHum Lwyna 1X.
Invert Off [Bskn.] VHBepTMpYyeT ocumnnorpaMmmy OTHOCUTENbHO YPOBHS
[UHBepTUpOBaHKE] On [Bkn.] oTcyeTa.

OTkno4veHue BxogHoro curHana [Ground].

MCI'IOJ'IbSyeTCFI and OTO6pa)KeHI/IF| CUrHaria HyneBsoro Harnpsa>XeHu4. BHyTpI/I BXO4 KaHana coeuHEH C
YPOBHEM OTCHETA HYJNEBOro Hanps>XeHuaA.

TouHasa HacTpowmKa [Fine]

B To4HOW HacTpolike pa3peLLeHmns, NokasaTeny BepTukanbHoro Mmaclutaba otobpaxator
pencteytoLyto HacTporky VOLTS/DIV. BepTukanbHbin Macluitab MeHseTcs TONbKO nocrne
HacTpoviku nokasartensa VOLTS/DIV n yctaHoBKM rpyboro paspeLueHus [coarse].

YpaneHwue 0T06pa)|<e|-| na ocyunnorpaMmmbl.

[ns yganeHus ocumnnorpamMmbl C 3KkpaHa cHavarna HaXMuUTe KHOMKY MeH0, YToObl 0TobpasnTb
BepTMKanbHOe MEHI0, 3aTEM HaXMUTe CHOBa, YTOObl yaanuTb ocuunnorpammy. CurHan kaHana,
KOTOpbI Heobsi3aTenbHO 0TOGPaXKaTb, MOXKET UCMONb30BATLCA Kak UCTOYHMK TpUITepa Unu Ans
mMaTeMaTUYEeCKMX onepaLuii.

3. Pyuka VOLTS/DIV [BONbT/AEN]

HacTtpavBaeT ocumnnorpad Ha ycuneHue nnm ocnabneHune curHana MCTo4HuKa ocumniorpaMmbl
KaHana. BepTukanbHbI pa3Mmep 0TOBpaxeHns Ha akpaHe byaeT MeHATbCS (YBenMYMBaTbLCH Un
YMeHbLUaTLCH) 40 HYNEBOro YPOBHS. Takke MOXHO MCMOMb30BaTh 3Ty PYUKy, YTOOLI NepekntoyaTbes
mMexay rpyoon 1 TOYHOW HACTPOWKM.

4. MATH MENU: OtobpaxaeT matemaTmieckme onepauun Hag ocuunnorpammamu. Cm. Tabnuuy
HUXKeE.

MeHto MATH cooepXuT BapuaHTbl MICTOYHUKOB 411 BCEX MaTEMaTUYECKNX onepaLuni.

Onepauuu BapuaHTbl ICTOYHMKOB KommeHTapumu
=F CH1+CH2 CknapgbiBaet Kanan 1 n KaHan 2
CH1-CH2 BbiuntaeT ocumnnorpammy Kanana 2 ns

ocuunnorpammbl Kanana 1.

Bbluutaet ocuunnorpammy Kanana 1 13
ocumnnorpammbl Kanana 2.
JocTynHbl Tpy TMNa OKOH Ha Bblibop:, Hanning
[XsHHuHra], Flattop, Rectangular
[MpamoyronbHoe].
Zoom [3ym]: NcnonbayiiTte kHonky FFT Zoom ang
HaCTPOVKMN pa3mMepa OKHa.
Scale [MacwTab]: x1, x2, x5, x10.

CH2-CH1

FFT [BbicTpoe
npeobpasosaHue | CH1 nnn CH2
®ypbe, BIrNd]

lMpumeyaHue: Bce ebibpaHHbIe MEHIO 8bIOEISTIOMCS OPaHKe8bIM.
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5.3.1. Math FFT [PacuyeT BMN®]

OTa rmasa 06bsCHSIET, Kak ncnonb3oBaTb yHKUMO pacyeTa bl (bbictporo npeobpasoBaHus
dypbe). Bbl MoxeTe ucnonb3oatb pexum Math FFT, 4Tobbl KOHBEPTMPOBATL NPOCTPAHCTBEHHO-
BpeMeHHon curHan (YT) B ero 4acToTHble COCTaBmnsatoLme (CNeKTp), U HabnaaTb crnegyroLme Tunbl
CUrHanoB:

» AHanuaupoBaTb rapMOHWKU B CUMOBbLIX kabernsx;

N3mepaTb cogepkaHne rapMoHUK U MCKaXXeHU B cUCTeMaX;
XapakTtepun3oBaTb LUYM B UCTOYHMKAX NOCTOSIHHOIO TOKa;
[MpoBepsATb MMMYSbCHBIN OTKAK (OUNIBTPOB U CUCTEM,;
AHanuauposaTb B1Ubpaumu.

YV V VY

YTto6bl ncnonb3oBaTth pexum Math FFT, BbINONHUTE cneayoLwme warmu:

Y

YCTaHOBWTE CUrHaM UCTOYHMKA (NMPOCTPaHCTBEHHO-BPEMEHHON);

Otobpasute cnekTp Bro;

Bbibepute T1n okHa BIo;

HacTpownTe ckopocTb BbIOOPKM Ans oTobpaXkeHnst OCHOBHOWM YacTOTbl M FapMOHKK 6e3
VNCKaXXEHWI;

VMcnonb3ynte HacTponKy 3yma, 4Tobbl yBENUYUTL CNEKTP;

» Vcnonb3ynte Kypcopbl 4518 U3MEepeHnsa cnekTpa.

Y V VY

Y

5.3.1.1. HacTpowka npocTpaHCTBEHHO-BPEMEHHOW OCLUINIOrPaMMbl.

HeobxoamMmMo HacTpouTb MPOCTPaHCTBEHHO-BpeMeHHYH (YT) ocumnnorpammy A0 UCMOSb30BaHUSA
pexuma Br®. Cnegynte waram Huxe.

1. Haxmute kHonky AUTOSET gnsa otobpaxeHus ocumnnorpammbl YT,

2. TloBepHUTE py4Ky BEPTMKANIbHOMO MOJIOXEHWS, YTOObI NepemecTuTb ocuunnorpammy YT no
BEPTUKanu Ha LeHTp (HyneBoe aenexne), 4tobel ydoeamTbes, 4to brd 6yaoet otobpaxaTtb
WUCTMHHOE 3Ha4YeHMe NOCTOSIHHOTO TOKa.

3. TloBepHUTE PYyYKY rOPU3OHTAIBLHOIO MOSIOXKEHUSA, YTOOLI PACMONOXUTL aHaNM3NPYEMYH HYacTb
ocumnnorpammel YT B LieHTpanbHbIX BOCbMMW AeNEeHUsX Ha akpaHe. Ocumnnorpad ncnonbayet
2048 ueHTpanbHbIX TOYEK MPOCTPaHCTBEHHO-BPEMEHHON OCLMNIOrpaMmmbl Ans pacyeTta
cnektpa blr1o.

4. TloepHute pyyky VOLTS/DIV, 4ToObI yOeauTbes, YTO BCA OcuMiiorpaMMa ocTaeTcs Ha
aKkpaHe. Ecnu Bcel ocumnnorpaMmmMbl He BUAHO, ocumnnorpad moxeT otobpaxaTtb
HenpaBunbHble pesynbtaTsl BIN®, npubaBnss BbICOKOYACTOTHbIE COCTaBMSOLWME.

5. TloBepHuTte pyyky SEC/DIV, 4Tobbl yCTAHOBUTL pa3peLleHne, KOTOpoe BaM HeobXoaMmMo B
cnektpe blo.

6. Ecnu Bo3aMOXHO, HacTpounTe ocumnnorpad Ans 0TOGpaxKeHUss MHOXECTBEHHbIX CUrHamNbHbIX
LIMKIIOB.

Ecnu noepHyTb pydky SEC/DIV ans Bbidopa 6onee ObICTPOM HACTPOMKM (MEHbLUE LIMKIOB), CNEKTP
BlN® 6ynet otobpaxaTtb 6oMnbLUMIA AMana3oH YacToT M COKPaTUT BO3MOXHOCTb UCKaxeHus BId.

YUTobbI HAaCTpoUTL oTOOpaxeHne BIN®, cnegynte waram Hmke.

1. Haxmute kHonky MATH MENU;
2. YcraHosuTe onuuto Operation Ha FFT [BIMN];
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3. Bblbepute kaHan nctoyHuka Math FFT.

Bo MHOrmx cutyaumsax ocumnnorpad Takke MoXeT reHepupoBaTb nonesHbin cnektp bId, HecmoTps
Ha TO, 4YTO curHan YT He cpabaTtbiBaeT. OTO 0COBEHHO aKTyarbHO, ECMW CUrHan Nepmoanyeckuin
UINK CriydanHbln (Kak, HanpuMep, LyMm).

MpumeyvaHue: Cnedyem 3anyckamb U NO3UyUOHUPOBaMb MepPexo0Hble Cu2Hallbl U 8bI6POCHI
KaK MOXHO 61Uu)Ke K UeHmpy 3KpaHa.

YacTota HankBucra

HauBbicluaga yacToTa, KOTOpY MOXET n3MepuTb 6e3 owmbok nbor Lmdposon ocumnnorpad B
pexume pearnbHOro BpeMeHU, ABMsieTCH NOSIOBMHOW CKOPOCTU BbIBOPKM U Ha3biBaeTca YacToTon
Hawksucta. MIHopmauusa o yactoTax HkKe 4acToTbl HakBucTa nonyyaroT HeJOCTaTOYHYHO
BbIOOPKY, YTO MPMBOAUT K NCKaxkeHUto BINd. dyHkuma Math moxeT koHBepTupoBaTh 2048
LleHTparbHbIX TOYEK MPOCTPAHCTBEHHO-BPEMEHHOW ocuurnorpaMmmel B cnektp bId. Monyvyaemblii
BIN® cnektp cogepxmnt 1024 To4kM OT noctosiHHoro Toka (0 My) go yacTtoTel Hankesucta. O6bIYHO
3KpaH cxumaeT cnekTp Brd no ropnsoHTann go 250 Touek, HO MOXHO UCMONb30BaTh OYHKLMIO
BIMN® 3yma [FFT Zoom], utobbl pactaHyTb cnektp BIN®, Tak, 4To6bl MOXHO BbINO YETKO pPas3NnNYnNTb
YacTOTHble cocTaBnsaoLme B kKaxkaon n3 1024 Touek gaHHbIX cnektpa blo.

lMpumeyaHue: BepmukanbHbIlU OMKIUK ocyusisiozpagha HEMHO20 60/bue e20 MosioChl
nponyckaHus (60 My, 100 My unu 200 Mly, e 3agucumocmu om modenu; unu 20 Mlru,
koeada onyus Brandwidth Limit ycmaHoesieHa Ha Limited). Takum obpa3om, cnekmp BI1®
Mo)xem omobpaxkampb delicmeumesibHyH UHGhopMayuro o Yacmome, npeebiwarouwjell
WUpUuHy noJsiockl nponyckaHusi ocyussiozpaga. O0Hako, uHghopmayusi 06 amnumyde OKos10
usu eblwe WUPUHBI MOJ1I0ChkI MPOIycKkaHusi 6ydem Hemo4Hasl.

5.3.1.2. OTo6paxeHue cnektpa BN®

Haxmunte kHonky MATH MENU anst oTobpaxxeHnss MeH0 MaTemMaTUYeCKNX pacyeToB. Vicnonb3ynte
onuun ang Bblbopa KaHana uctoyHuka, Anroputma okHa u KoadbuumeHta ysenuueHus bBrd.
EovHoBpeMeHHO MOXeT 0TobpaXaTbCs TONbKO oAuH cnekTp BId.

Onuun Math FFT Hactponku KommeHTapuu
Source [IcToYHNK] CH1, CH2 BblOnpaeT kaHan ansa nctoyHuka brio.
Hanning [XaHHWHra]
. Flattop BblbupaeT Tmn okHa BIN®. Ona gononHMTensHon
Window [Ogo} Rectangular nHopmaLmmn obpatuTecs K pasgeny 5.3.1.3.
[MpsamoyronbHoe]

M3ameHseT ropusoHTansHoe yBenmyeHme
X1, X2, X5, X10 oTobpaxeHus bMN®d. [lns nogpobHon
nMHpopmaLmmn obpatuTecs K pasgeny 5.3.1.6.

FFT Zoom [3ym
Bro]
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[ AV (W RS Math X
Operation
O CH1+CH2

O CHI-CH2

YacTtoTa B LeHTparbHOW fIMHUN KOOPANHATHON CETKU
BepTtukanbHbii Macwtab B b Ha generne (0ab=1Vrus)
"opu3oHTanbHbIN MacwTab B YacToTe Ha AerneHne
CKopocTb BbIOOPKM B KONNMYECTBE 3aNpoOCOB B CEKYHAY
Twn okHa BINo®

e

5.3.1.3. Bbl6op okHa BIN®

Vicnonb3oBaHMe OKHa MOXET YMEHbLUNTb NPOCAYMBaHME CneKTparibHbIX COCTaBIIAIOLNX B CNEKTPE
BMN®. Anroputm BIN® npegnonaraet, 4To ocuunnorpaMmma YT NOCTOSAHHO noBTopsieTcd. Korga
KONmM4ecTBO LMKNOB Lernoe (1, 2, 3...), ocumnnorpamma YT HauMHaeTCa 1 3akaH4YMBaETCs C
OAMHAKOBOW amMnnnMTyaon, 1 B hopMe curHana HeT HMKaKnX HEOQHOPOOHOCTEN.

Ecnn yncno uuknos Heuenoe, ocuunnorpamva YT HauyMHaeTCs U 3aKkaHYMBAETCS C pa3HoOWn
aMnIMTY4ON, Nepexosn Mexay HadarnbHOW U KOHEYHOM TOYKoW OyaeT Bbl3biBaTb HEOLHOPOAHOCTM B
curHane, 4Yto NPUBOAUT K BbICOKOYACTOTHLIM MMMYJIbCHLIM NMOMEXaM.
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nPDﬂPEHﬂEEHH;\/\/\N\
-BpeMeHHanA

ocuMnnorpamMmma <LeHTpaneHble :
(YT) 2048 Tovek |
OaHHBIX :

|

|

|

:

HeogHopogHocTH

&

Bes okoH

MpumeHeHVe okHa K curHany YT n3MeHsieT ocuMnnorpaMMy Tak, YTo HadanbHOe 1 KOHEYHOoe
3Ha4yeHus 6rmaky Opyr K Apyry, YTO COKpallaeT HEOAHOPOAHOCTMY.

MpocTpaHCcTBEHHO

-BpemMeHHan (Y
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|

|
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|

Cepust MSO5000D LincbpoBoin 3anomuHarowmin ocumnnorpadg PykoBoacTBO nonb3oBaTens 25



OCHOBbI paboThl

dyHKUMA MaTeMaTudeckoro pacyeta bINd nveet Tpm BapuaHTta okHa BINd. CywiectyeT BbIGOp
MeXay paspeLleHneM YacToTbl U TOYHOCTbIO aMNNUTyabl ANS KaXaoro Tuna okHa. Bam cnegyet
onpeaennTb, YTo BbIGpaTh, B 3aBUCMMOCTU OT 06beKTa, KOTOPbLIN Bbl XOTUTE U3MEPUTb, U
XapaKTepUCTUK CUrHana MCToYHMKa.

OKHO N3mepeHune XapaktepucTunku

Periodic
Hanning Waveform YacToTa nydiie, TOYHOCTb aMinUTyabl XyXe, YeM OS5 OKHa
[XaHuHra] [Meprognyecknin | Flattop.

curHan|

Periodic
Flattop Waveform § AMNNnTyaa nyyule, TOYHOCTb YacTOThbl XYXKe, YEM OJ19 OKHa

[Meprnogunyecknin | XaHHMHra

curHan|

Pulse or

Transient

CneumanbHoe OKHO, MPUMEHSAEMOE Afsi NPEPLIBUCTBLIX
Rectangular Waveform
. curHanoB. PakTUYeCKM 3TO TO XKe CamMoe, YTO U OTCYTCTBUE

[MpsimoyronbHoe] | [MAynbCHbIV oKHE

NN NepexonHbIn

curHan|

5.3.1.4. UckaxeHune BMNo

[MpoGnembl BO3HUKAKOT, KOraa NPOCTPaHCTBEHHO-BPEMEHHOW CUrHar, NoyvYaeMbliit
ocuunnorpadom, COAEPXKUT YaCcTOTHbIE COCTaBMsOWMWe, NpeBbiLlatoLLmne YyactoTy Harkeucta.
YacTOTHBIM COCTaBIAOLLMM Bbllle YacToTbl HavikBucTa OyaeT He XxBaTaTb YacTOThbl BbIOOPKM, 1 OHU
OynyT oToGpaxaTtbCs Kak bornee HU3KMe YacToTHbIE COCTaBMALWME, KOTOpPbIE «BbIrMbatoTcs B
0OpaTHYI0 CTOPOHY» U3 YacToTbl HarkBucTa. OTu oWnbOYHbIe COCTaBMSOLINE HAa3bIBAOTCSA
NoGOYHbLIMN.

5.3.1.5. YcTpaHeHue NoOOYHbIX COCTaBNAOLMNX
YTo6bl yCTpaHUTb NOBOYHbIE COCTaBMSAOLLME, UCMONb3YNTE CrneaylLmi MeTos,.

» [osepHute pyyky SEC/DIV, uTobbl ycTaHOBUTL 6Onee BbICOKYH CKOPOCTb BbIBGOPKU. Tak Kak
yacToTa HavkBucTa yBenuumBaeTcs, Koraa Bbl yBenu4mMBaeTe CKOPOCTb BbIOOPKM, NOBOYHbIE
YacTOTHble COCTaBnsoLLmMe ByayT oTobpaxaTbca npaBunbHO. Ecnn Ha akpaHe nosiBnseTcs
CIMLLKOM MHOIO YaCTOTHbIX COCTaBIAIOLLMX, Bbl MOXETE UCnonb3oBaTh onuuto FFT Zoom [3ym
Bld], 4tobbl yBennunts cnektp brd.

» Ecnun HeobXxoaMMOCTM OTCREXMBaTb YacTOTHbIE cocTaBnstowme Bbiwe 20 ML HeT, ycTaHOBUTE
onuuto Brandwidth Limit [OrpaHnyeHne nonockl nponyckaHus] B nonoxexue Limited
[OrpaHunyeHo].

> OTcunbTpyrTe BXOA CUrHana U3BHe U orpaHuybTe LUMPUHY NOSOCkI MPOMNyCKaHWs curHana
WCTOYHUKA HIKe YacToTbl HankeucTa.

» OnpepgenuTe N UrHopMpynTe NOBOYHbIE YacTOThlI.

» Wcnonbayite yHKLMIO 3yMa U Kypcopbl, YTOObI yBENUYUTL U U3MepuTb cnektp BIiod.

5.3.1.6. YBenuyeHue n pacnonoxeHue crnekrpa bre

Bbl MOxeTe macwTabumpoBatb cnekTp BIN® n ncnonb3oBaTh Kypcopbl AMs1 €r0 USMEPEHUS C
nomoupto onumm FFT Zoom, koTopas oTBeYaeT 3a ropu3oHTanbHoe yBennyeHne. Ytobbl yBenmuntb
CMEKTP Mo BEPTUKANM, UCTMONb3YNTe BEPTUKAIbHbLIE ANIEMEHTbI YpaBreHs.

rOpVI3OHTaJ1beIl7'I 3yM U pacnosioxeHue
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Bbl moxxeTe ucnonb3doBatb onuuio FFT Zoom gns ysenuyenua cnektpa brNd no ropnsoHtanu 6es
N3MEeHeHMs1 CKOPOCTU BbIBOPKU. [OCTYNHbI KO3 urLMeHTbl yBenuieHus X1 (no ymonyaHuio), X2, X5
n X10. Korga koadhpuLmeHT yBenuyeHus yctaHoBrneH Ha X1 1 ocuunmnorpaMmma pacrorioxeHa B
LleHTpe KOOpAMHAaTHOW CETKW, NeBas KoopAnHaTHas NMHUA HaxoauTcs B Touke 0L, a npaBas — Ha
yacToTe Hawksucra.

Bbl yBenuumBaeTe cnektp BIN® Ha ueHTpanbHOWM KOOPAMHATHOW NIMHUK, KOra MeHseTe

KO3 pnLUMEHT yBenuyeHus. Takum o6pas3om, OCb rOPU3OHTaNbHOrO yBENMYEeHUs — LieHTparbHas
NNHUSA KOOpAMHATHOW ceTku. [ToBepHUTE pyyKy ropnsoHTansHoOro nonoxeHusi Horizontal Position,
4yTObbI NepeaBuHyTb cnektp BIN® BnpaBo. HaxxmuTe kHonky SET TO ZERO [YCTaHOBUTb Ha HOMb],
4YTOObI PACMONOXWTb LIeHTParnbHbIM CAEKTP B LEHTPE KOOPAUHATHOW CETKN.

BepTukanbHbIN 3yM U NOnoxeHue.

Korga otoGparaeTcs cnektp BINd, BepTuKkanbHble pyyky KaHamnoB HAYMHAKOT perynnpoBaTth 3ym U
nonoXxeHue Ans COOTBETCTBYOLWMNX kaHanoB. Pyyka VOLTS/DIV yctaHaBnuBaeT crnegytowime
koaddumumneHTbl yBenmyeHus: X1 (no ymondanuto), X2, X5 n X10. Cnektp Blr®d ysennunsaetcs
BepTUKarbHO OTHOCUTENbHO Mapkepa M (Toyka oTcyeTa pacyeTa OCUMIIorpaMmel Mo NEBOMY Kpato
akpaHa). lNosepHUTE pyyKy BepTMKanbHoro nonoxeHus Vertical position, 4Tobbl nepeaBuHyTb
CNEKTP BBEPX.

5.3.1.7. Acnonb3oBaHue KypcopoB Assi uamepeHusi cnekrpa bro

Bbl MOXXeTe UCnonb3oBaTh Kypcopbl A5 BbINOMHEHUS ABYX U3mepeHus cnektpa brd: amnnutygpl
(8 oB) nyactoThl (B 'y). AMNnnTyaa paccumtbiBaeTcs oTHocuTensHo 0B, 4To paBHO 34ech 1Vgrys.
Bbl MOXXeTe 1CMnosb30BaTh Kypcopbl Ans M3MepPeHus Npu todoM KoaddurumeHTe yBenuyeHus.

Haxmute kHonky CURSORS, Bbibepute onuuto Source 1 3atem Bblbepute Math. HaxxmuTe kHomky
Type, uTobbl BoIbpaTh Mexay Amplitude [AmnnuTyaa) u Frequency [YactoTa)]. Haxmute Ha SELECT
CURSORS, uT06bI BbIOpaTh Kypcop. 3ateM ncnonb3ynte pydku VO, 4Tobbl nepeaBuHyTb Kypcop S
n Kypcop E. Micnonb3yite ropnsoHTanbHbIA Kypcop, YTOObl UISMEpUTL aMnnnTyay, U BEPTUKATbHbIN
Kypcop, 4TOobObl M3MepUTL HYacToTy. Tenepb oTobpaxkeHne B MeHto DELTA — 3TO nuamepeHHoe
3HayeHwue, 1 3Ha4veHuns B Todkax Kypcopa S n Kypcopa E.

HenbTa — 310 abconoTHoe 3HaveHne Kypcopa S muHyc Kypcop E.

MWV || e
i d

AR [[w) ntins Cursor X

Kypcopbl YacToTbl Kypcopbl amnnutyabl

5.4. MeHio Tpurrepa

Tpurrep MOXHO OnpeaenuTb C NOMOLLILIO MeHo Trigger n nepeaHen naHenu. CyllecTByeT LWeCTb
TMnoB Tpurrepos: Edge [no cdpoHTy], Video [[Mo Buaeo curHany], Pulse Width [Mo wupuHe
umnyrnbcal, Slope [[No HaknoHy poHTa], Swap [[lonepemeHHbIn] n Overtime [[1o BpemeHn.]
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O6paTtuTech k creaytoLLmM Tabnmuam, YToObl HANTK PasnNUYHbIe HACTPOVKK NS KaXaoro Tuna

Tpurrepa.

1. Level [YpoBeHb]

ATRIGGERA
| | !_=~:rEL

e

ro—
TRIG
MENU

.

—_—

SETTO
50%

FORCE
TRIG

FROBE CHECK

L

9

OTa HacTpolKa ycTaHaBNMBaET ypOBEHb aMNIIUTYAbl, KOTOPbIN AOIMKEH nepeceydb CUrHanm, YTobbl
3anycTuTb BbIGOPKY Npu ncnonb3oBaHum Tpurrepa Edge unm Pulse Width.

2. Set to 50% [YcTaHOBUTL Ha 50%)]

yr.)OBeHb Tpurrepa yctaHoBJ1€H Ha BePTUKallbHYIO CPEeQHIO0 TOYKY Mexay NMKamMmmn curHana

Tpurrepa.

3. Force trigger [MpuHyauTenbHbIN TpUrrep]

WNcnonbayeTca ana 3aBepLleHns BbIGOPKN, HECMOTPS! HA COOTBETCTBYIOLLUIA CUrHan Tpurrepa.
KHonka ctaHoBUTCA HehYHKUMOHANBLHOW, ecnv Bbibopka yke npekpalleHa.

4. TRIG MENU

HaxmuTte 3Ty KHOMKY, YTOObI 0TOGpa3niock MeH Tpurrepa. Yacto ncnonb3yeTcsa Tpurrep no
dPpoHTy. CMm. Tabnuuy HxXe Ans nogpobHon nHopmauuun.

Onuum Hactponku KommeHTapum

Trigger Type

[Tun Tpurrepa]

Edge [[Mo dopoHTy]

Video

Mo BumSoCHrHANY] Mo ymonuyaHuio ocu,trmnorpacb ncnonb3yeT Tpurrep

Pulse [Io uMAynbCey | no ppoHTY, KOTOPbLIN 3anyckaeT ocumnnorpad no

Slope HapacTalrLlemMy nnm cnagarowiemy poHTY BXOOHOrO

Mo HAKNOHY dpoHTa] curHana, korga oH nepecekaeT ypoOBEHb Tpurrepa

Swap [[MonepeMeHHbIN] (nopor).

Overtime [[No BpemeHH]
CH1 BbibupaeT BXOOHOW UCTOYHMK ANS CUrHana Tpurrepa.
CH2 CH1, CH2: HeBaxHo, oTOGpaxkaeTcs curHan unm
EXT HeT, onpeaerneHHbl kaHan OyaeT 3anyLueH.

Source [ICTOYHNK] EXT/5 EXT: He oTtoGpaxaeT curHan Tpurrepa u no3BonsieT

AC Line [[lnHung

NepeMeHHOro Tokaj

Mcnonb3oBaTth AManas3oH ypoBHs Tpurrepa ot +1,6B
Jo -1,6B.
EXT/5: aHanorn4Ha onuun EXT, HO ocnabnseT
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curHan B 5 pas 1 No3BongeT NCnonb3oBaTh AManasoH
YpOBHs Tpurrepa ot +8 go -8B.

AC Line: icnonb3yeT curHan oT kabensa nuTaHus B
KayecTBe UCTOYHMKA TpUrrepa.

Mode [pexum]

Auto [ABTO]

Normal [LLUTaTHbIN]

BbibupaeT pexum Tpurrepa.

Mo ymonyaHuio ocumnnorpadg Ncnonb3yeT pexnm
Auto. B aTom pexume ocuunnorpad 3anyckaeTcs,
Koraa oH He 0OHapyXnBaeT kakoro-nnbo Tpurrepa 3a
onpeaerneHHoe Bpemsi, OCHOBaAHHOE Ha HaCTPOMKe
SEC/DIV. Ocumnnorpad nepexoguT B pexunm
CKaHMPOBaHWSA NpY HAaCTPOViKe BPEMEHHOW Pa3BEPTKM
80mc/aen. unu meanexHHee.

B pexxume Normal ocumnnorpad obHoBnseT
n3o0pakeHne, TONMbKO Korga oH oOHapyxmBaeT
JencTeuTenbHoe ycrosue Tpurrepa. Hosble curHanbl
He oTOOpaXatoTCsl, NOKa OHW HE 3aMEHSITb CTapble.
Vicnonb3ynte aTOT PEXUM, TOMLKO YTOObI
NOCMOTPETb AENCTBUTENBbHbBIE 3aryLLEHHbIE
ocuunnorpaMmmel. TOMbKO NOCre NePBOro Tpurrepa
NnosiBMsieTCs OTOOpaXeHue.

Coupling [PasBsa3ka]

AC
DC
HF Reject

LF Reject

[MepemeHHbIN TOK]
[MocTOSAHHBIN TOK]
[MopasneHne BY]

[MogaBnexne HY]

BbibupaeT coctaBnsioLLme curHana Tpurrepa,
NPUMEHSIEMbIE K TPUITEPHON Lienu.

AC: BnoknpyeTt cocTaBnstoLLYH NOCTOSIHHOMO TOKa U
ocnabnset curHanbl Huxke 100w,

DC: lNponyckaeT BCe cocTaBnstoLwue curHana.

HF Reject: OcnabnseT BbICOKOYACTOTHbIE
cocTtaensoLwme Bbiwe 80k,

LF Reject: bnoknpyeT coctasnstoLme noCTOAHHOro
TOKa 1 ocnabrnseT HX3KOYaCcTOTHbIE COCTaBnsoWmne
HWxe 8k,

TNMPUMEYAHMUE: Pa3esizka mpuazaepa esiusiem moJibKO Ha cu2Halibl, Mpoxoodsiujue yepes
cucmemy mpuezepa. OHa He esiusiem Ha WUPUHY MOJ1I0Chl MPOIyCKaHUsi usu pa3esi3Ky

CucHana, omo6pa)KeHHoeo Ha 3KpaHe.

Video Trigger [Tpurrep no BugeocurHany]

Onuum Hactponku KommeHTapuu
Korga BbibpaH nyHKT Video, 6ygeT cpabaTtbiBaTtb
Video [lMo BugeocurHan ctaHgapta NTSC, PAL nnu SECAM.
BuaeocurHany] PasBs3ka Tpurrepa npegBaputernbHO yCTaHOBMEHa Ha
AC.
CH1
Sourls CH2 BbibupaeT nctouHuk BXxoda Ans curHana tpurrepa. Ext
[VicTournK] EXT n Ext/5 ncnonb3yoT curHan, nocTynarLmnn Ha
EXT/5 KoHHekTop EXT TRIG B Ka4yecTBe UCTOYHUKA.
Normal Normal: CpabaTtbiBaeT no oTpuuaTenibHoOMy (OPOHTY
Polarity [HopmanbHasi] CUHXPOUMMYbCa.
[MongapHocTb] Inverted Inverted: CpabaTtkiBaeT No NonoXUTeNbHOMY hPOHTY
[MHBEpTUpPOBaHHaS] CUHXpOUMNYyrbCca
All Lines
[JTto6as nuHus]
Line Number Bb|6mpaeT HY>XHYI0 BUAEO-CUHXPOHM3aumto. Mpu
Svne [Homep nuHmu] Bblbope Line Number ansa onuumn Sync, MOXHO
[gI/IHX onvaaunsi] | Odd Field ncnons3oBatb yHKuMo User Select [Bbibop
P H nonb3oBarens], 4Tobbl onpeaenuTe KOHKPETHbIV HOMepP
[HeueTHoe none] VHAN.
Even Field
[HUeTHoe none]
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All Fields

[Jlto6oe nonej
Standard NTSC BbibupaeT BuaeocTaHaapT ANt CUHXPOHMU3aUMn 1
[CTanpapT] PAL/SECAM cyeTa vucna JIMHUN.

lMpumeyaHue: Ko2da ebibpaHa HopmarnbHasi nonsipHocmMb, mpu2zep ece2da 803HUKaem Ha
ompuyamersibHO udyuux cuHxpoummnynbcax. Ecriu eudeocuzsHan codepxxum nosioKumesibHO
udyuwjue umnynbChbl, UCMOJIb3Ylime onyuro MHeepmupo8aHHOU MoJISIPHOCMU.

Pulse Width Trigger [Tpurrep no wupuHe umnynbcal

Bkl MOXeTe ncnonb3oBaTb €ro gngd CpaGGTbIBaHMH no nmnynbcam, OTKINOHAKLWNMCA OT HOPMbI.

Onuum Hactponku KommeHTapum

Mpwn BblAeneHHoN onuun Pulse, Tpurrep cpabaTtbiBaeT no
MMMyrbcam, KOTOPbIE OTBEYAIOT YCNOBMSAM TpUrrepa

Pulse [MmnyrnbC]
(onpegeneHHbIM onumsamn Source, When n Set Pulse
Width).

CH1
source cH2 BbiOvpaeT BXOAALMIA UCTOYHMK AN1S curHana Tpurrepa
[UcTouHuK] EXT '

EXT/5

When [Korga]

vV A K

BbibupaeT ycnoBus Tpurrepa.

Set Pulse Width

Mpu BblgeneHHon nytem HaxaTtusa F4 y onumm Set Pulse

Kﬁ;ﬂ:gwm oT 20Hc po 10.0cek | Width ycTtaHaBnuBaeT LWMPUHY MMNYnNbCa ¢ NOMOLLbIO
uMnynscal BpaLLeHNsi MHOrO(PYHKLMOHANBHOW PYyYKU

Positive
Polarity [MonoxunTensHas)] BbiBvpaeT Tpurrep No NONOXMUTENbHbLIM NN
[MonsapHoCTb] Negative oTpuuaTerbHbIM UMMynbcam.

[OTpuuatensHas]

Mode [Pexum]

Auto [ABTO]
Normal [LUTaTHbIN]

BbibupaeT Tun Tpurrepa. Pexxum Normal asnsietcs
onTUManbHbIM Ans 60MbLWMHCTBA TPUITEPOB MO LUMPUHE
curHana.

Coupling
[PasBsi3kal

AC

[MepemeHHbIN TOK]
DC

[MoCTOAHHBIN TOK]
HF Reject
[Mogasnexne BY]
LF Reject
[MogasneHvne HY]

Bb|6|/|paeT CoCTaBlAarLlme curHana Tpurrepa,
npuMeHdemble K TpmrrepHon cxewme.

More [[anee]

OCyLIJ,eCTBJ'IﬂeT nepexoa mexay ctpaHmuamm nogMmeHHo.

Trigger when [CpabaTbiBaTb, koraal: LLnpuHa nmnynbca MCTOYHUKA OOIMKHA ObiTh = 5HC, 4TOObI
ocumnnorpadg cmor obHapy>X1UTb UMMNYIIbLC.
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CpabartbiBaeT, Koraa WwmpuHa

UMMynbca MeHbLUe
yCTaHOBINEHHON

1

€ --

CpabatbiBaeT, korga wupuHa
MMMynbca He paBHa

yCTaHoBneHHoW 5%
—>

MorpeLuHocTb

@ = Touka Tpurrepa

_ _MNoporoBbii ypoBeHb_ _

CpabartbiBaeT, korga wmpuHa
umnynsca 6onbLue
VCTaAHOBIEHHOM

1 1

CpabatbiBaeT, korga wupuHa

MMnyrbca paBHa

YCTaHOBMNEHHOW tl5%
1

L e
MorpewwHocTb

=, #: C norpeluHoCTb0 +5% ocuunnorpad cpabaTbiBaeT, Koraa WMprHa UMNynbca curHana paBHa,
UMK He paBHa YCTaHOBMEHHON LUMPUHE UMMNYTbCa.

<, >: Ocuunnorpad cpabaTbiBaeT, kKoraa WrpuHa MMMyrbca curHana MCTOYHUKA MeHbLUE UK
Gonblle, YeM YCTAHOBMNEHHAs LUMPUHA UMNYIbCA.

Slope trigger [Tpurrep no HaknoHy ¢poHTa]: YCcTaHaBnueBaeT Tpurrep No BpEMEHN HapacTaHus
unu cnaga, 6onee rmbkn U TOYHBINA, YEM TPUITEP MO PPOHTY.

[HaknoH cpoHTa]

Falling [Cnagatowmn]

Onuum HacTtpouku KommeHTapuu
Slope
[HaknoH cpoHTa]
CH1
Source [McTouHmK] CH2 BbibupaeT BXogdALWMA NCTOYHUK ONs1 cUurHana
EXT Tpurrepa
EXT5
Slope Rising
[HapacTtatowwmii] BbibupaeT TMn HaknoHa ppoHTa curHana.

Mode [Pexum]

Auto [ABTO]
Normal [LUTaTHbIN]

Bbibupaet tvn Tpurrepa. Pexxum Normal siBnsetcs
onTUMarsnbHbIM AN 60bLMHCTBA TPUITEPOB MO
LMPWHE curHana..

Coupling
[PasBsska]

AC
[MepemeHHbIN TOK]
DC
[MoCTOSAHHBIN TOK]
Noise Reject
[MopaBneHve wymal
HF Reject
[MopasneHne BY]
LF Reject
[MogaBneHne HY]

BbiGupaeT cocTaBnsioLLmMe curHana Tpurrepa,
NPUMEHSIEMbIE K TPUITEPHOW CXEME.
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Next Page
[Cnenyowas
cTpaHuua]j
Vertical V1 HacTtpauBaeT BepTUkanbHOE OKHO, YyCTaHaBnMBas
[OBa ypoBHs Tpurrepa. Beibepute aTy onuuio u
B V2
[Beprukane] HaxxmuTe F3 anga Bbibopa V1 nnn V2.
#
When [Korga] - BbiOupaeT ycriosust Tpurrepa
>

Time [Bpewmsi]

oT 20Hc go 10.0cek

Mpwn BblAENEHHOW NyTEM HaxaTtus F4 gaHHoW onumm
yCTaHaBNMBaeT BPEMEHHOW MHTEPBan C NOMOLLbHO
BpaLLEeHNs1 MHOrOGYHKLIMOHANbHON KNaBuLLN.

Swap Trigger [[MonepemeHHbIN Tpurrep]: Kak dyHKUUSE aHanoroBbIx ocumunnorpados, oH AaeT
cTabunbHoe oTobpaXxeHne CUrHanoB Ha ABYX PasfnnyHbIX YacToTax. [MaBHbIM 06pa3oMm, OH
NCNOSNb3YET KOHKPETHYHO YacTOTY Ans NEPEKITIOYEHMA Mexay ABYMS aHanoroesiMy kaHanamm CH1 un
CH2, Tak, 4To kaHanbl 6yayT reHepupoBaTh CUrHarbl MONEPEMEHHOIO TpUrrepa Yepes TPUITEPHYHO

CcXemy.
Onuum HacTtpoiku KommeHTapum
Swap Trigger
[MonepemeHHbI
Tpurrep]:
Auto [ABTO]
Mode [Pexum] Normal [LLiTaTHbIi] Bbibupaet tvn Tpurrepa.
Channel [Kanar] CH1 BbiGepuTe onuumto, HaanM?p, CH1, Bb|6fepMTe ™n
CH2 TpuUrrepa KaHana v HacTpouTe MHTEPEENC MEHIO.

Hwxe nepeuncneHbl onumm noagMeHto. Tpurrep Swap No3BonsieT BbiOUpaTb pas3nuyHble pexvmbl
TpurrepoB anst CH1 n CH2 n otobpaxaTb ocuuniorpammbl Ha OAHOM 3KpaHe. To ecTb, Ans 06oux
KaHanoB MOXHO BblbpaTb criegytoLlne YeTbipe pexumMa Tpurrepa.

Type [Tun] Edge [no cdopoHTy]
’ Slope [HapaRc::rgu.l,MVl]
[Haknon dporral Falling [Cnapatowmi]
AC
[MepemeHHbIn TOK]
DC
Coupling [MocTosaHHbIM TOK] | HaxxmuTe F3 nnn F4, 4Tobbl BoibpaTb cocTaBnsoLLme
[Pa3Baska] HF Reject curHana Tpurrepa, npuMeHsieMble K TPUITEPHOW CXeMe.
[MopaBneHne BY]
LF Reject
[MopaBneHne HY]
Video
Type [Tur] [mo BugeocurHany]
Normal
Polarity [HopmanbHasi]
[MonsapHoCTb] Inverted
[MHBepTMpoBaHHad]
Standard NTSC
[CtanpapT] PAL/SECAM
Sync All Lines Bbi6op ¢ nomoLubio F4, F5.
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[CyHXxpoHM3aums]

[[Ttobast nuHus]
Line Number [Homep
NNHUA]

Odd Field [HeueTHOE
nonej
Even Field
[HUeTHOe none]

All Fields
[[to6oe none]

Type [Tun]

Pulse
[mo nmnynbey]

Polarity
[MonapHocTb]

Positive
[MonoxunTenbHbIN]
Negative
[OTpuuaTtenbHbIn]

When [Korga] j Bbi6op ¢ nomoLubio F3.
>
Set Pulse Width
[YcTtaHoBUTL Pulse Width Haxmute F4, 4yTobbl BbIGpaTh. Perynupyiite LWnpuHy
LWNPUHY [WnpuHa nmnynbca] | umMnynbca ¢ NOMOLLBI0 MHOFO(YHKLMOHANbHOW PYYKN.
nmnyrnscal
AC
[MepemeHHbIn TOK]
DC
[MocToSAHHBIN TOK]
Coupling Noise Reject
[PasBsska] [MopaeneHwne wymal ReigPP@iomoLuelo FS.
HF Reject
[MonasneHue BY]
LF Reject
[MogaBsneHne HY]
Slope
Type [Tun] [Mo HakrnoHy
dpoHTa]
Slope Rising
[HapacTtatowwmi] BbibupaeT TMn HaknoHa poHTa curHana.

[HaknoH cdpoHTa]

Falling [CnagatoLmi]

Mode [Pexwum]

Auto [ABTO]
Normal [lUTaTHbIN]

BbibupaeT Tun Tpurrepa. Pexxum Normal asnsietcs
onTUManbHbIM Ans 60MbLWMHCTBA TPUITEPOB MO LUMPUHE
curHana.

Coupling
[PasBsska]

AC
[MepemeHHbIn TOK]
DC
[MocToSAHHBIN TOK]
Noise Reject
[MopaBneHwue wymal
HF Reject
[MonasneHue BY]
LF Reject
[MopasneHne H4]

BblGrpaeT cocTaBnsiowme curHana Tpurrepa,
NPUMEHSIEMbIE K TPUITEPHOW CXEME.

Next Page
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[Cneaytowas
cTpaHuua]j
Vertical Vi HacTtpauBaeT BepTUKanbHOe OKHO, yCTaHaBnunBas ABa
[BepTukans)] V2 YPOBHSA Tpurrepa. BoibepuTe 3Ty onumio 1 HaxkmuTe F3

ang sblbopa V1 nnn V2.

When [Korga] BbiOupaeT ycrosust Tpurrepa

V. A W

HaxmunTe F4, 4ToObl BbIbpaTh 3Ty onumto. NoBepHuTe
Time [Bpewms] oT 20Hc o 10.0cek | MHOrOMYHKLMOHANbHY Py4Ky, YTOObI HACTPOUTL
BPEMEHHOWN UHTEepBan.

Overtime trigger [Tpurrep no BpemeHu]: Tpurrep rno WMpuHe NMMyrbca MHOrAa MOXET Bbl3BaTb
3aTpyaHeHMs u3-3a 6onbLIoro nepvoga Aa cpabartbiBaHUs, Tak Kak ansa cpabdaTtbiBaHUs
ocuunnorpada BaMm He Hy>KHa BCS LUMPUHA UMMYTbCa, a Hy>KeH TpUrrep B onpeaerieHHbIi MOMEHT
BpeMeHu. Takon Tpurrep HasbiBaeTcst Overtime [Mo BpemeHu].

Onuum Hactponknu KommeHTapumu
Type [Tun] oT
source CH1 YcTaHaBnvBaeT UCTOYHUK TpUrrepa
[UcTouHuK] CH2
Positive
Polarity [MonoxwuTensHbIi] | BblbupaeT cpabaTtbiBaHWe No NONoXUTENbHOMY U
[MonapHocTb] Negative oTpuuaTesibHOMY UMMYIIbCY.
[OTpuuaTenbHbIN]
Mode Auto [ABTO]
[Pexum] Normal [LUTaTHbIN]
Overtime ; Haxmute F5, 4Tobbl BEIGpaTh onumto Overtime n HacTponTe
[Bpewmsi] VO, 4TOObI YCTAHOBUTb BPEMSI.
AC
[MepemeHHbIn TOK]
DC
Coupling [MocTosHHbBIN TOK] | BeiBupaeT cocTtaBnsoLme curHana Tpurrepa, npuMeHsemble
[PasBsskal HF Reject K TPUITEPHOM CXeme.
[MogaBneHne BY]
LF Reject
[MogasneHune HY|

Holdoff [3agepxxka]: YUTobbl nCnonb3oBaTth 3a4epXKKy TpUrrepa, HaKMUTEe KHOMKY MEHHO
HORIZONTAL u BbI6epute onuuto Holdoff Time [Bpemsa 3agepxku] Haxkatnem F4. OyHKLMA
3a0epXKu TpUrrepa MoXeT UCMOoNb30BaTbCs AN co34aHus CTabunbHOro oTobpaxeHus
KOMMIEKCHbIX OCUTHANOB (TakMX Kak nocrnegoBaTenbHOCTb UMMYNbCOB). 3adepKka — 3TO Bpems
Mexgy MOMEHTOM, Korga ocumnnorpad obHapyXmBaeT OAMH TpUrrep 1 MOMEHTOM, KOr4a OH roToB
obHapyxuTb cneayowmn. Bo Bpemsa nepuoga 3agepku, ocumnnorpad He cpabaTbiBaeT. [ns
nocnefoBaTeNbHOCTU UMMYNbCOB BPeMS 3aAepXKKn MOXeT BbiTb HACTPOEHO Tak, YTOObI
ocumnnorpad cpabatbiBan TONbKO Ha NepBbIA UMMYIbLC B NOCneoBaTeNbHOCTH.
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Mepvion onpoca Mepuopg onpoca

YpOBEHb TPUTF

YKkasbiBaeT Ha

TOYKW TpUrrepa N Y. N
Y Y

3agepxka 3agepxka

5.5. KHonkn meHI0 1 onuun

Kak nokasaHo Huxe, LWeCTb KHOMOK HaBepxy nepe,u,HePl NnaHesnn Ncnosb3yrTCA, INMaBHbIM 06pa30M,
AnAa Bbi30OBa COOTBETCTBYHOLLETO MEHKO HaCTDOVIKM.

| SAVE/RECALL MFASLRE  ACQOUIRE

b, e’ §

MEMNU yriLi1y  CURSGR .| DISPLAY

O Co% )

e —

SAVE/RECALL: OtobpaxaeT meHto Save/Recall [CoxpaHuTe/Bbi3BaTh] AnS HACTPOEK U
ocumnnorpamMmm.

MEASURE: OTobpaxaeT meHto Measure [M3mepeHue]
ACQUIRE: OTobpaxaeT meHto Acquire [Boibopkal
UTILITY: OTtobpaxaeT meHto Utility [CrnykebHbie]
CURSOR: Otobpaxaet meHto Cursor [Kypcop]
DISPLAY: OTobpaxaeT meHto Display [duncnnen]
5.5.1. SAVE/RECALL

Haxmute kHonky SAVE/RECALL, 4Tobbl COXpaHUTb UMK BbI3BaTb U3 NaMSTU HACTPONKU
ocumnnorpada 1 ocumnnorpamMmmsl. Ha nepBow cTpaHuue otobpasnTcst Cneayolee MeHHo.

Onuun Hactponku KommeHTapum
Waveforms
[CurHansbli]
CH1
Source CH2 off BbibupaeT oTobpaxeHne ocumunnorpaMmbl, KOTOpoe HeoOBX0ANMO
[UcTouHuK] MATH off COXPaHUTb.
REF RefA BblObpaeT MecTo OnopHOro curHana Aanst CoXpaHeHust Unu Bbi3oBa
RefB ocuunnorpamMmsl
Operation Save CoxpaHsieT ocumnnorpaMMy UCTOYHUKA B BblIOpaHHOE MecTo
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[Mpouecc] [CoxpaHuTb] | omopHOro curHana

Ref on

Ref off OTobpaxaeT unu yaansieT onopHYo OCLIMIINIOrpaMMy C 3KpaHa.

HaxmuTe kHonky Next Page, 4Tobbl BbI3BaTb CrieaytoLee MeHH0.

Onuum Hactponku KommeHTapum
Setups
[HacTpownku]
Operation Flash memory
Source [Pnaw-namsaTs] CoxpaHsieT TeKyLume HacTpoikn Ha USB Anck unu B namsiTh
[UcTouHmK USB disk ocumnnorpada.
npoueccal [USB-aunck |

OnpepensieT AYeliky NamsiTv, B KOTOPYIO COXPaHSATh TeKyLume

Memory 010109 HaCTPOMKN oCUMUIIorpamMMbl, UK N3 KOTOPOW BbI3biBaTb
[MamaTe] HaCTPOVKK ocuunnorpaMmmel. Vicnone3ynte py4ky VO, 4tobbl
BbIOpaTh.
Save
3aBepLuaeT NpoLecc COXpaHeHnst
[CoxpaHuTb]
Operation Bbi3blBaeT HAaCTPOMKM ocumnnorpada, CoOXpaHeHHLIE B B
[Mpouecc] Recall A4elike, BbIOpaHHOW B Nose HacTpoek Setup. Haxxmute KHoMKy
[BbizBaTb] Default Setup [HacTpoviku no ymonyaHuio], 4ToObl yCTAaHOBUTL B

ocuunorpage yxe U3BeCTHble HACTPOWKN.

CM. HMXe MEHIo ocuunnorpamMmm.

A I Save/Rec | SR | W] ooous

Cloze

3 DO pages 2/2 o S SV 1. 00000KHz
Benble ocuunnorpaMmmbl B MEHIO — 3TO MoXxHO coxpaHUTb
Bbi3BaHHasA ocuunnorpamma RefA MakcumMmym 9 rpynn HacTpoek

lNpumeyaHue: Ocyusnniozpagh coxpaHum mekyujue HacmpolKu, ecsiu 8bl nodoxdeme 5
CceKyHO rocJie rnocsie0He20 U3MeHeHUs, U OH 8bI308em amu HacmpolUlku e criedyrouwjull pas,
Ko20a ebl eknro4Yume ocyusnozpadg.

5.5.2. MEASURE

HaxmunTe kHonky MEASURE, 4To6bI BEINONHUTL aBTOMaTUYeCcKne nameperuns. Ectb 11 Tunos
N3MEPEHUI N OOHOBPEMEHHO MOryT OTOOpaXaTbCs 40 8 U3 HUX.

MoBepHuTe pyyky VO, 4Tobbl BoIOpaTh nobyto onuuio. Haxxmute VO nnu F6, koraa MKOHKa KpacHOM
CTPENKN OCTaHOBUTCS Ha HY>KHOM onumun. 3aTem NOoSBUTCS CreayloLlee MeEH!HO.

Onuum Hactponku KommeHTapum

Source CH1

[VcTounmK] CH? BbiGupaeT NCTOUHWK M3MEPEHUS
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Measurement

Type
[Tvn namepeHus|

Frequency [YacToTa]

PaccuuTbiBaeT yacToTy curHana, nsmepss nepsbii
LMK,

Period [[Mepwvoa]

PaccunTbiBaeT BpeMsi NepBoro Lykna.

Mean [CpegHee]

PaccuuntbiBaeT cpegHee apumeTmyeckoe HanpsKeHus
3a Lenbiv nepmoga,.

Pk-Pk
[[MonHbI pasmax]

PaccuntbiBaeT abCOMOTHYO Pa3HOCTb MeXay
HauBbICLUMM Y HAUMEHbLUVMM MUKOM BCEro curHana.

Cyc RMS [CpegHee
KBagpaTu4yHoe
3HayeHue umknal

PaccuutbiBaeT aKTyaribHOe cpegHee KBagpaTtun4Hoe
3Ha4yeHne NosfiHoro nepBoro Uukna cumrHana.

Min [MUHUMyM]

[MpoBepsieT 3anncb cUrHana BO BCEX TOYKaxX B TeKylem
OKHE 1 0To6pa>|<aeT MWHUMallbHOE 3Ha4YeHune.

Max [Makcumym]

I'IpOBepﬂeT ocuunnorpaMmmMmy Bo BCeX TOYKaxX B TEKyLLEM
OKHE U 0To6pa>|<aeT MaKchMalribHOoe 3Ha4vYeHue.

Rise Time
[Bpems HapacTaHus]

N3mepsieT Bpema mexay 10% n 90% nepsoro
HapacTalLero poHTta curHana.

Fall Time
[Bpemsa cnaga]

N3mepsieT Bpema mexay 10% n 90% nepsoro
cnajaroLlero poHTa curHana

Positive Width N3mepsieT Bpemsa Mexay nepBbiM HapacTaroLLMm
[MonoxutenbHas (POHTOM 1 cnegyLmMM crnagaroLmm poHTOM Ha
LnpuHal ypoBHe 50% curHana.

Negative Width M3mepsieT Bpemsa Mexay nepBbiM cnagatoLmnm poHTOM
[OTpuuatensHas W criefyowmnM HapacTarLwmm (ppoHTOM Ha ypoBHe 50%
LMpuHal curHana.

Off [BbIkn] He BbINOMHAET HUKaKNX N3MEPEHUIA.

Ncnonbaynte pyuky VO unu dyHKUMOHanNbHble knaBuwmy F3, F4 ans BbiGopa Trna nsmepeHus.

Measure X
Winimum

-120mV

Measure X

MNMoka3saTenu KpynHbIM 6enbIM WpudToM B
MEHI0 ABMSIOTCS pe3yfbTaTaMu TONbKO YTO
BbINOMHEHHbIX COOTBETCTBYHOLMUX U3MEPEHUMA.

MonyyeHune namepeHun: [ina otaensHOro curHana (Unu curHana, SBnsAnLLerocs YacTolo
MHOXECTBEHHOIO CuUrHara) o4HOBPEMEHHO MOryT oTobpaxaTbCcs 40 8 aBTOMAaTUYECKMUX U3MEPEHU.
KaHan curHana gormkeH octaBaTbCs BKOYEHHbIM (0TobpaxaeTtcs ON), 4ToObl yIpoCcTUTb
namepeHue. ABToMaTU4eCKOe N3MeEPEHNE HE MOXET BbINOSTHATLCH Ha OMOPHbIX UK
MaTeMaTU4eCcKnx curHanax unu B pexume XY munm Scan.
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5.5.3. ACQUIRE

HaxmunTe kHonky ACQUIRE, 4ToObl HACTpOUTL NapameTpbl BbIGOPKU.

Onuum Hactponku KommeHTapuu
Real Time
BbibupaeT curHansl B LMOPOBOM pexXnme
[B pearnbHoMm
peanbHOro BpEMEHMW.
Category BpeEMEHU]
. BoccosgaeTt hopmy curHana mcnonb3ays
[KaTeropus] Equ-Time
9KBUBANEHTHYIO ANCKPETU3ALMIO.
[OkBMBaneHTHOE
Bpewmsi]
Normal BbibupaeT 1 To4HO oTobpaxaeT 60MbLUMHCTBO
Mode [WraTHBIN] CUrHanoB.

(Real Time) [Pexum
(B peansHom

Peak Detect
[OBHapyxeHne nukal

OGHapyx1MBaeT UMMNyNbCHLIE MOMEXU U YCTPaHAET
BO3MOXHOCTb HETOYHOCTEN.

BpeMeHu)] Average CokpallaeT criyqanHble Unu HeperynspHble noMexu
[CpenHee] curHana. Yuncno cpegHux 3HaveHun BblbnpaeTcs.
Averages
: 4
(Real Time) .
[CpepHite aHaveHns 16 BbibupaeT uncno cpegHux 3HayeHu ¢ NOMOLLbIO
Peh 64 F3 vnu F4.
(B peansHom 128

BpeMeHM)]

Memory Depth (Real
Time) [EMKoCTb
namaTtu (B pexume
pearnbHOro
BpeMeHu)]

4K, 40K, 512K, 1M

BbibnpaeT eMKOCTb NaMsaTK ANs pasfimnyHbIX
Moaenen.

Normal: Ona mogenen ocunnnorpados ¢ WUpuHOK nosiockl nponyckaHmsa 100MIMy makcumanbHas
CKOpOCTb BbIOOpKM 1MNpa. 3amepos/cek. [ns BpeMeHHOWM pa3BepTKN C He4OCTaTOYHOWM CKOPOCTbIO
BbIOOPKM MOXXHO ucnonb3oatb Anroputm MHTepnonauun CuHycoungbl [Sine Interpolation Algorithm],
4YTOObI MHTEPNONMPOBATL TOYKN MeXAY BbiOpaHHbLIMU TOYKaMU, YTOObLI MOMY4YMUTb MOSHYHO
ocumnnorpammy (4K no ymonyaHuio).

,ToqkmaaMep.O.T.... SO Y SN S B |

WHTepsansl LTtaTHOM BriGopku

F 61781} 9}10

B wraTHOM pexume BbIGMpaeTCﬂ OoAHa TOoYKa 3amMmepa B KaXXAoM UHTepBane

Peak Detect: Mcnonb3ynte aTOT pexunm Ang obHapy>xeHnst UMNynbCHbIX oMex B npegenax 10HC u
OrpaHUYeHns1 BO3MOXHOCTM HETOYHOCTEN. DTOT peXxMM LOCTYNeH npu HacTporike SEC/DIV B
4mkc/gen. unn megneHHee. Kak Tonbko HacTponika SEC/DIV ycTtaHoBneHa Ha 4mKc/gen. nnm
ObICTpee, pexum BbIOOPKM n3meHnTcs Ha LTtaTHei [Normal], mToToMy 4TO CKOPOCTb BbIGOPKM
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[ocTaTouHo Benvka, u ObHapyxeHne nmkoB HeobsasaTenbHo. Ocumnnorpad He oTobpaxaeT
coobLLeHne o cmeHe pexuma Ha Normal.

Average: Mcnonb3yiTe 3TOT PEXMM AN COKPALLEHNSI CryYarHbIX UM HEPETrYNAPHbIX MOMEX B
oToOpaxxaemom curHane. BoibepuTte gaHHble B pexume Normal, a 3aTem paccuntante cpegHee
3Ha4eHne 60MbLIOro YMcna curHanoB. BeibepuTe vmcno Bblbopok (4, 16, 64 unn 128) ansa pacyeta
CpeaHero 3HayeHus curHana.

MpekpaweHune BbIGOPKU: [Mpy BbINONHEHNN BLIOOPKN 0TOOpaXeHne curHana aktmeHo. OcTaHoBUTE
BbIOOPKY (HaxaB kHonky RUN/STOP), 4Tobbl ocTaHOBUTL 0TObpaxeHue. B nobom pexume ns
oTOOpaXeHUsi curHana MoXXHO MEHSTb MacluTab 1 pacnofioXKeHNe ¢ NMOMOLLbIO 3NIEMEHTOB
yrpaBneHns BepTUKarbio U rOpU3OHTanbHo.

OkBUBaneHTHas Bbibopka: [1pocTto noeTopuTe LUTaTHYIO BEIGOPKY. MICNONb3ynTe aTOT pexunMm,
4YTOObI NpoBEecTM 0coboe HabnogeHWe 3a NOBTOPSAIOLLMMUCS OTODOpaXkaeMbiMU NEPUOANYECKUMU
curHanamu. Bel MoxxeTe nony4unTs paspelleHne 40nc, Hanpumep, Npu CKOPOCTU BbIBOPKM 25 mnpa.
3amepoB/cek, YTO HaMHOro 6onbLue, Yem nonyvyaemoe npu BolboOpKe B peanbHOM BpeMEHN.

MpuHUMN BbIGOPKU BbIMAAUT CrieAyHOLWMM O06pa3om.

BxoaHble noBTOpsitowuecs
CUrHanbl

MepBas BbIOOpPKa

BTopas Bbibopka “ n n n n
TpeTba BbIGOpKa n n— n n rL
YeTBepTas Bb|6op|<a_ﬂ n ﬂ ﬂ ﬂ

Kak nokasaHo BbliLLe, NpoBeanTe BbIOOPKY BXOAHbLIX CUTHAMOB (MOBTOPSOLLMACA Unk) 6onee
O[HOrO pasa Ha HMU3KOW CKOPOCTU BbIBOPKK, pacnorioxXute TOHKM 3aMepoB MO BPEMEHU UX
NosIBIIEHNs], 3aTEM BOCCTAHOBUTE CUTHarbI.

5.5.4. UTILITY

HaxmuTe kHonky UTILITY ansa otobpaxeHus criegyrowlero CnyxebHoro MeHto.

Onuum KommeHTapum

System Info OTobpakaeT Bepcuto NporpaMMHOro 1 TEXHUYeCcKoro obecnedeHus,

[UHdpopmaums o CEPUNHbLIA HOMEP 1 HEKOTOPYIO ApYryto nHdopmauuto 06 ocumnnorpade.

cucteme]

Update Program BctaBbte USB anck. B BepxHeM neBoM yrny akpaHa oTo6pasnTcs MKOHKa

[O6HOBNEHME ancka. Haxmute kHonky Update Program, n nossBUTCS AManoroBoe OKHO

AporpamMmbi] Software Upgrade [o6HoBneHue N0]. HaxxmuTe F6, 4Tobbl 06HOBUTL, Unu F2
01151 OTMEHBbI.

Save Waveform BcraBbTe USB guck ¢ 06HOBEHNEM NPOrpaMmbl, 1 B BEPXHEM JTIEBOM Yriy

[CoxpaHnTb 3KpaHa oTobpasunTcs MKoHKa aucka. LLlenkHmute no ukoHke, u Bbl yBUANTE Ha

ocuunnorpammy] HEeKOTOpOe BpeMsi Nay3y CoOXpaHaeMou ocumnnorpamMmmbl. Bel cMoxeTe HanTu
OaHHble CoXpaHeHHoW ocuunnorpammbl B nanke Hantek x Ha USB gucke. X
3[1eCb MNOKa3bIBAET, CKOSIbKO pa3s Bbl HaXann KHOMKy. Kaxxgoe HaxaTtme
cO34aeT COOTBETCTBYIOLLYH nanky. Hanpumep, HaxxmuTe oguH pas, n byget
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cosfgaHa nanka Hantek_1; Haxxmute gBaxabl, 1 6yayT co3gaHbl ABe Nanku
Hantek_1, Hantek 2.

Self Calibration
[ABTO Kannbposkal

Mpu BoIBOpPE aTOM ONUMKM NosBUTCS AuanoroBoe okHo Self Calibration.
HaxmuTte F6, 4TOObl BbINOMHUTL aBTOMAaTMUYECKyo Kannbposky. HaxmuTte F4
AN OTMEHbI.

Advance

[PacumpeHnHble]

HacTponka Bpemenu 1 ByaunbHuka.

Haxxmute aTy KHOMKY, YTobbl yBMAETb ANanoroBoe OKHO AN HACTPONKM
BpeMeHun n bygunbHuka. NosepHute pyyky VO, 4ToObI BeIOpaTh OYAMbHUK
unun Bpems (BblaeneHme YepHon pamkon). Haxmute VO, n YepHas pamka
cTaHeT kpacHon. Haxmute VO cHoBa, 4Tobbl HacTpouTs ON/OFF [BKI1/BbIKI]
OyamnbHuka unu spems. Haxxmute VO elle pas, 4TOObl BbINTU UMK COXPaHUTb
HaCTPOVKMN.

ABTOMaTUyeckas kanmbpoBka: Npoueaypa aBToMaTUYECKON KannbpoBKN MOXET ONTMMU3NPOBATh
TOYHOCTbL ocuunnorpada Ans COOTBETCTBMS OKpYKatoLLen Temnepatype. YTobbl MakcummnanpoBaTtb
TOYHOCTb, CriefyeT BhINOSHATL aBTOMATMYECKYHO KanmnbpOBKY KaXKabI pas, Korga okpyxarowas
Temnepartypa nameHsaeTca Ha 5° unm 6onee. CnegynTte MHCTPYKUMAM Ha SKpaHe.

Coeem: Haxkmume n1106y10 KHOMKY MEeHI Ha nepedHell naHesiu, Ymobbi yoanumsb
omobpaxeHue cmamyca u eolimu 8 coomeemcmeyrujee MeHHo.

5.5.5. CURSOR

MeHto Kypcopa.

Onuum Hactponku KommeHTapum
Off [BblIkn] BbiOnpaeT Kypcop U3mMepeHus n oTobpaxkaeT ero.
Type [Tun] | Voltage[HanpsibkeHue] | PyHKUMA Voltage namepsieT amnnmtyay, B TO BpeMS Kak
Time[Bpems] doyHKLMA Time namepsieT 4acToTy.
CH1
Source CH2 BbiOvpaeT curHan gns nonyvyeHnsa n3aMepeHunsi Kypcopom.
MATH Mcnonb3yeT nokasaTtenu, 4tTobbl 0TOOpasnTb U3MEPEHMS.
[UcTouHuK]
REFA
REFB
Select S o3Ha4vaeT Kypcop 1. E o3Ha4vaeT Kypcop 2.
Cursor s BbIOpaHHbI Kypcop BbliAENAEeTCs, U MOXeT CBOGOHO
[BuiGepuTe | E nepemewyatbcs. Oba Kypcopa MOryT ObITb BblAeNEHbI 1
KVDCO ri cBOOOOHO nepemeLLaTbCa O4HOBPEMEHHO. B pamke 3a
ypcop KypCOPOM OTOOpaXKaeTcsl pacnofiokeHme Kypcopa.
Delta Otobpaxaet
[Denbral pasHOCTb (genbTa) OToOpaxaeT n3aMepeHne B pamke noa 3Tor onumen.

Mexay Kypcopamu.

MepemelleHne KypcopoB: HaxmuTte KHOMKy psigom ¢ Select Cursor, 4tobbl BbiIGpaThb Kypcop, U
noepHuTe VO, 4TOObI NepeaBuHYTL ero. Kypcopbl MOryT nepemeLLaTtbesi, TONbKO Koraa
oTobpaxaeTtcs MeHto Cursor.
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T

200us Cursor 200u= 200us Cursor X

Type

1 1 800mY 1.00000KHz

Kypcop BpemMeHu

5.5.6. DISPLAY

CHI S0 0

Kypcop Hal'lpﬂ)KeHVI

o ) 1,000

OTobpaxeHne curHana 3aBucuT OT HacTpoek ocuunnorpada. CurHan MoxeT ObITb U3MepeH, Kak
TOJIbKO OH 3axBayveH. PasnunyHble cnocobbl 0TobpaXkeHWs curHana Ha akpaHe AatoT 3HaYNMYyo
NH(OPMALMIO O HEM.

EcTb ABa pexvma oTobpaxeHus curHanoBs: ¢ 0O4HMM OKHOM [Single-window] 1 ¢ AByMSI OKHamK
[Dual-window]. O6paTtuTech k HacTpornkam ropu3oHTansHON pa3BepTky 415 ONONHUTENBHON

nHdopmaumn.

HaxmuTe kHonky DISPLAY, n nosiBATCSA creayoLlee MeHHO.

Onuum Hactponku KommeHTapum
Vectors [Bektopsi] Pexum Vectors 3anonHseT ﬂp(.)CTpaHCTBO Mexay
Type [Tun] cocedHMMU TOYKaMU 3aMepoB; pexuM Dots otobpaxaeT
Dots [Touku]
TOSbKO TOYKN 3aMEpPOB.
. OFF [BbIKIJT]
Persist .
. 0.2S-8S selectable YcTaHaBnmnBaeT ASIUTENbHOCTb CBEYEHUS KaXKaomn
[ONeKTPOHHbIN .
[BbIOOpP OT 0,2Cc — 8C] | oToGpakaemon TOYKM curHana
noMnHogop]

Infinite [EeckoHeYHO]

Format [®opmar]

YT
XY

dopmaT YT nokasbiBaeT HanpsbkeHue rno BepTukanu
OTHOCUTENBHO BpeMeHn (roOpu3oHTarnbHas Lkana);
dopmat XY oTobpaxaeT Touky mexay CH1 n CH2
Kaxkabl pas npu nonyyYyeHnn 3amepa, rae HanpsbkeHue
unu Tok CH1 onpegensiet koopanHaty X TOYKU
(ropusoHTanb), a HanpsXkeHne unu Tok CH2
onpegenseT koopauHaTy Y (BepTukanb). Ans
nogpobHon nHpopmauumn obpaTnMTeCh K ONUCaHMIO
dopmarta XY, npvBefeHHOMY Janee.

0-15; 16 HacTpanBaeMbIx YpoBHel ¢ oTobpaxaeMbim

Contrast WMHOMKATOPOM cOoCTOosIHMSA; HaxmuTe F5, 4ToObl BbIOpaTh
[KoHTpacT] aTy onumio. [ina perynMpoBku NoBepHUTE
MHOIO(PYHKLUNOHATMBbHYIO PYYKY.

Next Page [Cnegywowas ctpaHmual
Grid Dotted line [MyHkTUp] | Pexxum Off oTobpakaeT TONbKO ropu3oHTarnbHbIE U
[KoopauHaTHas Real line [JnHus] BepTMKarbHble KOOPANHATLI B LLIEHTPE KOOPANHATHON
ceTka] OFF [BbIKIJT] CETKM Ha dKpaHe.
Grid Intensity 0-15; 16 HacTpamBaeMbix YPOBHEN C OTOBpaxaeMbim
[MHTEeHcMBHOCTL
ceTku] WHONKATOPOM COCTOSIHUS.
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5.6. KHonku GbicTporo aoctyna

DEEAULTBETUR SAVETOUSB

»

AUTOSET: ABTOMaTM4ecKku HacTpamBaeT afieMeHTbl ynpasneHne ocuunnorpada ons
reHepupoBaHusa oTobpakeHnsa BXOOHbIX curHanoB. ObpaTtuTech K crieaytoLlen Tabnuue ons
COOTBETCTBYHIOLLETO COAEPKaHWSI.

HELF

SET
RUN/
sSTOP |
IsmGLE e 7 7
SEQ -

L L i - -

SINGLE SEQ: BbibvpaeT 04MHOYHbIN curHan u npekpailaeT BbIGOPKY.
RUN/STOP: BkntodaeT unm BbIKMoYaeT BbIOOPKY
HELP: OtobpaxaeT meHto Help.

DEFAULT SETUP: Bbi3biBaeT 3aBoackue HacTponku. ObpaTtutech k cnegytowien tabnuue ans
COOTBETCTBYHOLLLErO COAEPXKAHNS.

Save to USB Disk: CoxpaHsieT BClo 0TOOpaXKeHHY0 Ha akpaHe nHdopmaumio Ha USB yCcTponcTBO,

aHanorn4yHo (byHKLl,I/II/I 3axBaTa 3KpaHa y KOMIMboTepa.

5.6.1 AUTOSET

ABTOHacTpoVika ABNAETCA OAHUM U3 NPenMyLLecTB LnMdpoBbix ocuunnorpados. MNpy HaxaTtum
kHonkn AUTOSET ocuunnorpad 6yaeT naeHTuduumpoBaTth TUM curHana (CMHycovaa unm
NpsIMOYyrosnbHasi BOSIHA) M HaCTpanBaTb ASIEMEHTLI YNpaBeHNsa B COOTBETCTBMM C BXOOHbIMU
curHanamu, Tak 4tobbl TOYHO OTOGpaXKaTb OCUMIIIIOrpaMmMy BXOAHOMO curHana.

DYHKLMM

Hactponku

Acquire Mode
[Pexum BbIGOPKM]

HactpauBaetcsa Ha Normal [LUTtaTHbI] unu Peak Detect
[OBHapyxeHne nnkos]

Cursor [Kypcop]

Off [Bbikn]

Display Format
[©PopmaT oToGpaxkeHus]

YctaHaBnuBaetca B YT

Display Type
[Tun oToGpakeHus]

YctaHaBnmeaeTcs B Vectors [BekTopbl] anga cnektpa blrd; s
WHBIX Cry4Yasx He U3MeHsIeTCs.

Horizontal Position
[Fopu3oHTanbHOE NONoXeHne]

HacTtpoeH

TIME/DIV [BPEMSI/OEN]

HacTtpoeH

Trigger Coupling
[Pa3Bsaska Tpurrepal

HacTpoeH Ha DC [[MepemeHnHbIv ToK], Noise Reject [[NogasneHne
wyma] unn HF Reject [lMogasnernne BU]

Trigger Holdoff
[3agepxka Tpurrepal

MuHMManbHbIN

Trigger Level
[YpoBeHb Tpurrepal

YctaHaBnuBaeTtca B 50%

Trigger Mode
[Pexum Tpurrepa]

Auto [ABTO]

Trigger Source
[McTouHumK Tpurrepal

HacTpoeH; ABToMaTnyeckas HacTpoWka He ncnonb3yeTcs Ans
curHana EXT TRIG

Trigger Slope
[HaknoH dopoHTa Tpurrepal

HacTpoeH

Trigger Type
[Tun Tpurrepa]

Edge [[Mo dopoHTy]

Trigger Video Sync

HacTtpoeH
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[CyHXpoHU3aLma BUaEO
Tpurrepa]

Trigger Video Standard

HacTtpoeH
[CTangapT BUAeo Tpurrepal
Vertical Bandwidth
[BepTukanbHas wvpuHa MonHas

noJsioChbl NPOMNYCKaHUs|

Vertical Coupling
[BepTukanbHas passsskal

DC (ecnwu po atoro 6bino BbibpaHo 3azemneHne GND); AC gns
BUAEOCUrHaNa; B MHbIX Cry4asix He N3MeHsieTcs.

VOLTS/DIV

HacTtpoeH

dyHKUMA ABTOHACTPOMKIM NPOBEPSIET BCE KaHarbl Ha CUrHarbl U 0TOGpaXkaeT COOTBETCTBYHOLLME
ocumnnorpaMmmel. ABTOHacTpoiika onpeaensieT UCTOYHUK TpuUrrepa B COOTBETCTBUM CO CreayoLyMm

YCMNOBUSIMU.

» Ecnu curhanbl ecTb B HECKOMbKMX KaHanax, ocumnnorpacd 6ygeTt ncnonb3oBatb KaHan ¢
HaMMeHbLLEN YaCTOTON CUrHana B Ka4eCcTBe UCTOYHMKA Tpurrepa.

» Ecnu curHanel He oOHapy»keHbl, ocuunnorpad OyaeTt ncnonb3oBaTh KaHan ¢ HaMMEHbLLVM
HOMepoM, oToOpaxxaembli B ABTOHACTPOWKe, B KAYeCTBE MCTOYHUKA TpuUrrepa.

» Ecnu curHanel He 0OHapy»keHbl, U KaHarnbl He oTobpaxatoTcs, ocunnnorpad byaet otobpaxaTtb
1 ncnonb3oBaTb KaHan 1 B kKa4eCTBE UCTOYHUKA TpUrrepa.

Cn HycounaaribHasA BOJIHA:

Ecnu npu ncnonb3oBaHum yHKUMKM Autoset ocumnnorpad onpeaensier, YTo curHan 6rmsok K
CuHycouae, ocuunnorpac otobpaxaeT cnefyoLwme onumu.

Onuwuum Sine Wave

Moppo6HoCTU

Multi-cycle Sine

OToOpakaeT HeckonbKo NepMoaoB, KOTOPbIE UMEIDT

[MHoronepuoanyeckas o . .
COOTBETCTBYHLLMIA FOPU3OHTASbHLIN 1 BEPTUKANbHbIA MacLuTa.
CwuHyconga]
Single-cycle Sine .
YcTaHaBnNMBaeT ropusoHTasnbHbIN MaclwTab ans oTobpaxeHus
[OpHonepuoguyeckas
NPYMEPHO OOHOr0 NEpMOAa OCLMIIIOrpamMmmbl.
CwuHyconga]
KoHBepTUpyeT BXOOHOW CUrHas B €ro YaCTOTHbIE COCTaBNALLME U
oTobpaxaeT pesynbTaT B BUAe rpadpuka 4acTtoTbl MPOTUB
FFT [BINo] amnnuTygbl (cnekTp). Tak kak ata yHKUns npeacTasnseT cobom
MaTemaTmyeckmne pacdeTbl, obpaTuteck kK Pasgeny 5.3.1. Pacuet
BlMN® ans gononHUTensHoM nHopmauun.
Undo Setup

[OTMEHUTb HaCcTPOKKY]

BoccTaHaBnuBaeT npeabiayLyto HAaCTPOKKY ocuumnnorpada.

I'Ipsmoyroanaﬂ BOJ1Ha Unn nMmnynbcC:

Ecnu npu ncnonb3oBaHuu dhyHKUMM Autoset ocumnnorpad onpenenser, 4To curHan 6rm3ok K
NPSIMOYrOfbHOW BOJSIHE UMM UMMNYNbCY, ocumnnorpad otobpaxaeT creayolee MeHHO.

Onuum Square Wave

Moppo6HoCTU

Multi-cycle Square
[MHoronepuoanyeckun
NPAMOYTOSbHbIN]

OTobGpaxaeT MHOrO NEPUOAOB, KOTOPbIE UMEIOT COOTBETCTBYHOLLNIA
roOpU3oHTanbHbIA U BEPTUKaMNbHbIA MacLuTab.

Single-cycle Square
[OpHonepuoguyeckui,
NPSAMOYTOSbHbIN]

HacTtpavBaeT ropnsoHTanbHbIi MaclTab ans oTobpaxeHnsi OKono
oaHoro nepuoga ocumnnorpammbl. Ocuunnorpad otobpaxxaeT
aBToMartmdeckme namepeHunsa Min [MuHnmym], Mean [CpeaHee] n
Positive Width [[MonoxuteneHas wmpuHal.

Rising Edge
[HapacTatoLimmn poHT]

OTobpaxaeT HapacTaloLwmii PPOHT
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Falling Edge
[CnagatoLumii poHT]

OTobpaxaeT cnagatoLmi QpoHT

Undo Setup
[OTMEHUTb HaCTPOMKY]

BoccTtaHaenvBaeT npeblayLlyo HacTporKy ocuunnorpada.

5.6.2 Help

HaxmuTe kHonky HELP ans otobpakeHnsi MEHIO CnpaBky, B KOTOPOM MpeAcTaBfeHbl TEMbI,
OMnMCbIBaloLLME BCE OMLUM MEHIO U 3NeMeHThI yripaBrneHus ocuunnorpada. Ans nogpobHou
MHopMaLLMKn O cnpaBoYHOM cnucteme obpaTuteck Kk Pasgeny 2.2.

5.6.3 Default Setup

Korga Bbl HaxxumaeTe kHornky DEFAULT SETUP [HacTponku no ymondaxuio], ocuunnorpad dyaoet
oTobpaxatb curHan CH1 n yganut Bce octanbHble. Koraa Bbl paboTaeTe Ha HaCTponkax no
yMon4yaHuto, Haxxmute F1, 4yTobbl OTMEHUTb HacTpoMKy. Torga ocuunnorpad BEpHETCA K cTaTycy
00 HaCTpPOoeK Nno ymorndaHuio. B Tabnvue Huke npuBeaeHbl ONUUK, KHOMKK U MEHIO, KOTOPbIE
N3MEHSIIOT YCTAHOBKWN B HACTPOWMKaxX Mo YMOYaHUIO.

MeHro unu Cuctema Onuusa, KHONKa unu py4ka 3HayeHue No ymonyaHuro
(Tpu pexxuma onummn) Normal
Acquire [Beibopkal Averages [CpepaHee] 16
Run/Stop Run
Type [Tun] off
Source [UCToYHUK] CH1
Horizontal (amplitude
Cursor [I'opmsoHTa(nb (pamnnv?Ty,ua)] +3.2Ren
Vertical (time) +4pen
[Beptukans (Bpems)] B
Type [Tun] Vectors [BekTopbl]
] Persist [OneKkTpOHHbIV
Display [oTo6paxeHue] bRy ochop)] Off
Format [®opmar] YT
Window Mode [Pexum okHa] Single-window [OgHO OKHO]
) Trigger Knob [Pyuka Tpurrepa] | Level [YpoBeHb]
Horizontal [TopusoHTant Position [[MonoxeHue] 0.00c
SEC/DIV [Cek/gen] 200uc
Operation [Onepauus] —
Math [PacyeTbl] Source [UcTo4YHUK] CH1-CH2
Position [[MonoxeHue] Ogen
Vertical Scale
[BepukanbHbIn macwiTa] 20AB
FFT Operation
FFT [BIMd] [Onepauus Brd]
Source [UCTOYHUK] CH1
Window [OkHO] Hanning [XaHHuMHra]
FFT Zoom [3ym Bld] X1
Source [VICToYHWMK] CH1
Measure [N3amepeHue] Type [Tur] e
Type [Tun] Edge [1o dopoHTy]
Trigger (Edge) Source [UCTOYHUK] CH1
[Tpurrep (no dpoHTYy)] Slope [HakrnoH] Rising [HapacTaHue]
Mode [Pexwnm] Auto [ABTO]
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Coupling [PasBsaskal

DC

Level [YpoBeHb]

0.008

Trigger (Video)
[Tpwurrep (no Bmaeo)]

Polarity [MonspHocTb]

Normal [HopmansHas]

Sync [CuHxpoHM3auus]

All lines [JTio6asa nuHus|

Trigger (Pulse)
[Tpurrep (no nmnynbcey)]

Standard [CTangapT] NTSC
When [Korga] =
Set Pulse Width [YcTtaHoBUTb

1.00mc

LWMPUHY MMMynbca]

Polarity [MonspHocTb]

Positive [MonoxutensHas]

Mode [Pexwnm]

Auto [ABTO]

Coupling [PasBsaskal

DC

Trigger (Slope)
[Tpurrep (No HaknoHy gpoHTa)]

Slope [HakrnoH]

Rising [HapacTatoLumi]

Mode [Pexum]

Auto [ABTO]

Coupling [PasBsaskal

DC

When [Korga]

Trigger (Swap)
[Tpurrep (monepemeHHbIn)]

CH1

Type [Tun]

Edge [Mo dpoHTYy]

Slope [HakrnoH]

Rising [HapacTatowwmi]

Mode [Pexunm]

Auto [ABTO]

Coupling [PasBsa3ska] DC

Level [YpoBeHb] 0.00B

CH2

Type [Tun] Edge [[Mo dopoHTy]

Slope [HakrnoH]

Rising [HapacTatowmn]

Mode [Pexunm] Auto [ABTO]
Coupling [PasBsaskal DC
Level [YpoBeHb] 0.008
Source [UIcTo4HUK] CH1
Trigger (OT) Polarity [[MonspHoOCTb] Positive [[NonoxutensHasi]
[Tpurrep (no BpeMeHn)] Mode [Pexum] Auto [ABTO]
Time [Bpewms] 20HC
Coupling [Pa3Baskal DC

Vertical System,
All Channels
[BepTukansHas cuctema,
BCe KaHarnbl]

Bandwidth Limit
[OrpaHnyeHne nonocei

Unlimited [HeorpaHu4eHHO]

nponycKaHus]

VOLTS/DIV [BOJIBT/OEN] Coarse ['py60]

Probe [LWyn] Voltage [HanpspkeHue]
Voltage Probe Attenuation

[HanpspkeHne ocnabneHus 10X

wyna]

Invert [MHBepTMpoBaHue] Off

Position [[MonoxeHue] 0.00gen (0.00B)
VOLTS/DIV [BONbT/OEN] 1.00B

CrnegytoLume HaCTpPOMKM He M3MEHSAITCA Npu HaxaTum kHonkn DEFAULT SETUP

> HAsblk
CoxpaHeHHble HaCTPOWKM

YV V VY

[laHHble kanMbpoBku

CoxpaHeHHble OMopHble CUrHanbI
KoHTpacTHOCTb 0TOBpaxeHns
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5.7 MHorodpyHKUMOHarNbHbIe PYYKU U KHOMKU

VO: MHorogyHKLMoHansHas pyyka. [ng pasHbix onuuin MeHo nogaepxmnsaeT BbIGOP
onuuin MmeHto (MeHio MEASURE), nepeBuxxeHne KypcopoB 1 YpOBHel (MeHto Slope
Trigger).

HaxmuTe Ha 3Ty py4Ky, YTOObI COPOCUTL AaHHbIE (3a4epKKy Tpurrepa, Bpems A
Tpurrepa no BpeMeHu 1 Tpurrepa no HaknoHy poHTa), BbiopaTb ONUUM MEHIo 1 T.A4.
[MpocTa B MCMNonbL30BaHUK.

F7: HaxxmuTe Ha 3Ty KHOMKY B pexume OOHOro OKHa, YTobbl NepekntoyaTbes Mexay
oToBpakeHnem NyHKTUPHOW FIMHUK 1 nepeceveHneM. HaxxmuTe B pexxume OBYX OKOH,
YTOObI BbINOMHUTEL aBTOMPOKPYTKY.

FO: Knonka CkpblTb/nokasaTtb. HaxxmuTte ee, 4Tobbl CKPbITb OMLMM MEHIO C NpaBoWi
CTOPOHbI 3KpaHa, 1 BbIBECTM NOJSTHO3KPAHHOE O0TObpaXkeHMe ocuunorpaMmmel. Haxmute
CHOBAa, 4YTOOLI MOKa3aTb ONUUM MEHHO.

F1-F5: 3Tn naTb KHOMOK BCe MHOTOOYHKUMOHanbHbl. OHM OTBEYAlOT 3a BbIOOpP
COOTBETCTBYIOLLMX OMLMIA MEHIO HA 9KpaHe Ans pa3nunyHbiX PEXMMOB MeHto. Hanpumvep B
meHto UTILITY, F1-F5 cooTBeTCTBEHHO OTBeYatoT 3a ‘System Info’ [MHdopmaums o
cucteme] — ‘Advance’ [PaclumpeHHble].

L]

m
w

F6: 3Ta dyHKUMOHanNbHasa KHoMka UCMNosb3yeTcs rMaBHbIM 00pa3oM ANns NepennucTbiBaHNS
CTpaHuL 1 NOATBePXAeHMs Bblbopa, Hanpumep, npu HaxaTumn onuun Self Calibration

[ABTOMaTU4eckasa kanmbpoBka] NoABASOTCA ‘Next page’ [cneaytoLwasn cTpaHmual, ‘previous
page’ [npegbiaywias ctpaHumual u ‘press F6 to confirm’ [HaxkmuTe F6 ana noarsepxaeHus].

-
-

900000 @ P

m

®

5.8 CurHanbHble pa3beMbl

CM. PUCYHOK HIbke, YTOObI HaNTK TPY CUTHamNbHbLIX pasbemMa 1 napy MeTannyeckmx aneKkTpoaoB
BHU3Y NaHenu ocuuniorpadga.

QN : — - |
sy CH2 i T S S

J |

1. CH1, CH2: BxoagHble pazbeMbl Ang 0ToBpaXeHus ocumnnnorpaMmmel, Yepes KoTopble
NOAKNI0YaeTCa N BXOOUT N3MepAeMblid CUrHarn.

2. EXT TRIG: BxogHoM pasbeM 4115 BHELIHEro UCTOYHMKA Tpurrepa, Yepes KoTopbIi
NOAKMYaeTCs U BXOOAUT BHELLHWUIA CUrHan Tpurrepa.

3. KomneHcauus wyna: Beixoa KomneHcaumm HanpskeHs Lyna u 3a3emreHne, ncnonb3yemoe
ONS 9NeKTPUYECcKOoro COOTBETCTBMSA LLyMa U BXOAHOM CxeMbl ocuunnorpada. 3asemneHve
KOMMEeHcaLmu Lyna 1 aKpaHMpoBaHHble kabenu BNS noaknovaoTes K 3a3eMIIeHNto U
paccMaTpuBaloTCs Kak KneMmbl 3a3emneHuns. YTobbl nsbexartb NOBpexaeHWn, He noaknoyante
WCTOYHMK HaMnpsKeHMs K KaKoMy-nnbo 13 aTux pa3beMOoB 3a3eMIeHUs.
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5.9 Hactpouka kaHanoB NorM4eckKoro aHanusaropa

Ocuunnorpadsbl Co CMeLLaHHbIM TUNoM curHanoB cepun MSO5000D ocHalleHbl 16-kaHanbHbIM
NOrMYeCcKMM aHanmn3aTopoM, KOTOpLIN obecnednBaeT 16 norMyecknx kaHamnoB 1 cnocobeH
Npon3BOANTb N3MEPEHUSA CMELLIAHHbBIX CUrHANoB € 2 ApYrMX aHanoroBbIx KaHanos ocuunnorpadga.
Bbl MOXeTe OTKPbITb (MIK 3aKpbITb) OTAENbHbIA KaHan unu rpynny kaHanos (8 kaHanoB) yCTaHOBUTb
pasmep curHana, U3MeHUTb pacnosioXeHne oTobpaxeHNs UMGPOBLIX CUTHAMNOB Ha 3KpaHe u

BblGpaTb TUN nopora.

Haxxmute gBaxabl KHOMKy F7, cuctema oTo6pasvT MEHIO KaHaroB rormyeckoro aHanusaTopa. [Ans
onucaHusl CM. CreayHoLLyto Tabnumuy.

Ml

Paboyee meHto

LA &

05 on

-—— D7-00

Turn On

MHTepdenc normyeckoro aHanmsatopa

PyHKUUA MEHIO Hactponku Onucaxwne
D7-DO HacTtponka rpynnel kaHanos: D7-D0
D15-D8 HacTtponka rpynnel kaHanos: D15-D8
Current [TekyLini] <D15-D0> Boibop Tekywlero u13Brnekaemoro  uUugpoBoro
KaHana
TTL
CMOS Buibop TMMOB mnopora AnA  BCeX LMPPOBbIX
Threshold [Mopor] ECL KaHanoB. HacTpoika 3Ha4yeHns NoporoBoro ypoBHsI
User npu Bbibope Tuna User [[onb3oBaTtensckmm].
[Monb3oBaTenbCKNi|

User
[Monb3oBaTenscknn]

<[loporoBbi
YPOBEHbL>

HacTpoika 3HavyeHuMsi MOpOroBOro YpPOBHSA ANis
Tvna, onpenensieMoro nonb3oBaTesnem.

1. OTobpaxeHue n nepeopraHm3auns LMPOBLIX KaHamNoB.
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(1) Haxxmute F7-> F7->D7-D0 unun D15-D8 ans Bbixoga B MEHIO HACTPOEK rpynibl KaHanoB u
OTKpOWTE 1Nnn 3aKporite oTobpakeHne LMdpOBLIX KaHaroB.

(2) Haxxmute F7-> F7->Current, 4Tobbl akTMBMpOBaTh BbIGOP LIMGPOBLIX KAHANOB C MOMOLLbI0
MHOrO(PYHKUNOHaNbHOW pyykun. [NoBepHUTE MHOrOMYHKUMOHAMBHYI0 PyYKy A5s Bblbopa LMdpoBbIX
KaHanos, HOMep BblObpaHHOro kaHana dyaeT oTobpaxaTbCs KpacHbIM.

(3)HaxmuTe Ha MHOrOYHKUMOHANBbHYIO PYYKY U MOBEPHUTE ee, YTOObI CMEHUTb pacrnonoXeHue
BbIGPaHHOro kaHana Ha aKpaHe.

MeHto oTobpaxaeTca cregyoLmm obpasom.

07-00

Turn On

2. Hactporika Tvna nopora undpoBLIX KaHanos

Haxmute F7-> F7->Threshold Type, BbibepuTe npeaycTaHOBEHHbIE TUMbI MOPOroB NN BbiIbepuTe
Nnonb3oBaTeNbCKUIA TUM ANst YCTaHOBKM COOCTBEHHOIO MOPOrOBOrO YPOBHS.

MeHto oTobpaxaeTca creayoLmm o6pasom.

OnwucaHwne nopora.

Twun nopora: TTL CMOS ECL lNonb3oBaTtenbckuii

MoporoBbi ypoBeHb n3MeHsieTcsa oT 2.6V 2.5V -1.3V -8V go +8V

HacTtponka rpynnbl KaHanos.

Haxmute F7-> F7->D7-D0 unun D15-D8, cuctema otobpasnt MeHK HaCTPOWKK rpynnbl kaHanos D7-
DO nnn D15-D8, oTkponTe MUnn 3aKponTe OTAENbHbIN KaHamn unu rpynny KaHanos (8 kaHanoB B
rpynne) n HacTpomTe pa3mep CUrHaroB.
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DyHKUMNA HacTtponku Onucaxwne

MEHH0

Channel D7-DO OTKpbIBaET UMK 3aKpbIBaET OTAENbHbIE KaHarnbl B rpynne D7-DO
[Kanan]

D7-DO Turn On [Bkn] ABTOMaTUYECKN OTKpbIBAeT MMM 3akpbiBaeT 8 KaHarnoB rpynmnbl

Turn Off [Beikr] | D7-DO

Size IL MonHoakpaHHoe oToBpaxeHue 8 KaHanos
[Paswvep] i MonHoskpaHHoe oTobpaxeHne 16 kaHanoB
Reset C6pacbiBaeT curHansl B rpynne kaHanos D7-DO0
[C6poc]

1. OTKpbITUE M 3aKpbITUE OTAENbHOro UMGPOBOro KaHana

Haxmute F7-> F7->D7-D0->channel setup [HacTporka kaHana), NnoBepHUTE MHOrOYHKLIMOHAMNBHYHO
pydKy Ansi Bblbopa ungpoBoro kaHana, KOTopbIv Bbl XOTUTE OTKPbITb UMK 3aKpbiTh. Haxmnte
nepByo ONepauUMOHHYIO KNaBuULLy MEHIO HACTPOWMKN KaHana Unm MHOrOMYHKLMOHAMNBHYIO PYUKY,
YTOObI OTKPbITb MU 3aKPbITb KaHamn. Korga kaHan oTKpbIT, paMka onepaLoHHOW KNaBULLN MEHHO
HaCTPOWKN KaHana 3eneHasi, Korga kaHarn 3akpblT, pamka 6enas.

2. ABTOMatun4eckoe OTKpbITUE UMK 3aKpbITUE BCEX LIMGPOBLIX KaHaroB

Haxmute F7-> F7->D7-D0->D7-DO0 ->open all [oTkpbITb Bee] nnu close all [3akpbITb BCe] unu
Haxmute D15-D8->D15-D8->0pen all [oTkpbITh Bce] unum close all [3akpbiTb Bee], 4TOObI
aBTOMaTUYECKN OTKPbITb UMK 3aKPbITh BCE BbiOpaHHbIE LMdpoBble KaHanbl. YTobbl OTKPbITE UK
3aKpbITb OAUH KaHarl, MOBEPHUTE MHOMOMYHKUMOHaNbHYO pyyKy, YTOObI BbiIOpaTh kaHan, 3atem
Haxkmute channel setup [HacTpoika kaHana]-F1 nnm Ha MHOrOQYHKLMOHAIBHY PYYKY.

3. HacTtponka pa3vepa otobpaxeHus curHana LmdpoBoro kaHana
Haxwvute F7-> F7->D7-D0O->waveform size [pa3mep curHana] unu Haxmute D15-D8->waveform
size [pa3mep curHanal, 4Tobbl BelbpaTh pa3mep oTobpaxkeHus curHanos LMpoBOro KaHana.

4. Cbpoc oTobpaxkeHns cnurHanoB LMGPOBLIX KaHaNoB

Haxmute F7-> F7->D7-D0->reset [copoc] unu Haxmnte D15-D8->reset [cOpoc], 4TOObI BbINOMHUTL
cbpoc oTobpaxeHus LMGPOBOro KaHana.
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MnaBa 6. Npumepbl npumMmeHeHUs

OTa rnaBa packpbIBaeT AarbHenLee onmcaHne OCHOBHbIX OYHKLMIA ocumnnorpada, NnpuBoas
OLMHHaAuUaTh YNPOLLEHHBLIX MPUMEPOB NPUMEHEHNS!, YTOObLI MOMOYb BaM PELUNTbL BO3MOXHbIE
npo6remMbl NpU UCMbITAHUN.

1. BbINONHEHUEe NPOCTbIX N3MEPEHNIA.
VMcnonb3osaHue dyHkummn AUTOSET.
VMcnonb3oBaHue MeHio Measure A5 BbIMOMHEHWS aBTOMATUYECKUX N3MEPEHNIA.
2. BbInonHeHne namepeHunin Kypcopom.
M3amepeHne 4acToThbl LuKia u aMmnamTygpbl LmKna.
Mi3amepeHne LWIMPUHbI MMMNYyIbCa.
ViamepeHne BpeMeHn HapacTaHus.
3. AHanua BXogHbIX CUrHaNoB Ans YCTPaHEeHUs Cry4yanHoro wyma
OTcnexuBaHue LWYMHOro curHana
YcTpaHeHue crnyyanHoro wyma
3axBaT 0AMHOYHOrO curHana.
Mcnonb3oBaHue pexuma XY
3anyck no wvpuHe nmnynbsca
3anyck no BuaeocurHany
OTcnexuBaHne TpUIrepoB No BMAEO-NONAM U BUOEO-TTUHNSAM.
8. Wcnonb3oBaHwue Tpurrepa no HakrnoHy opoHTa AN 3axBaTa KOHKPETHOrO CUrHasna HakmnoHa.
9. Wcnone3oBaHue Tpurrepa no BpeMeHu Ans UsMepeHnst AnNMHHOIO MMMYSIbCHOMO curHana.
10. Ncnonb3oBaHne MaTeMaTUYECKUX (PYHKLMIA NS aHann3a ocLmMinorpaMmm.
11. iamepeHne 3a0epKkn pacrnpoCcTpaHEeHUs AaHHbIX.

No gk

6.1 NMpumep 1: BbinonHeHne NPOCTbIX U3MEPEHUMN.

Korga Bbl XOTUTE OTCNEeAUTb HEN3BECTHLIN CUrHan B onpep,eneHHoﬁ uenun, He nmed napameTpoB ero
amMnnnTyabl 1 4aCTOThbl, Bbl MOXETE UCMOJIb30BaTh 3Ty (bYHKLI,VI}O Ona BbIMOJTHEHNA 6bICTpOI'O
n3MepeHuna 4acTtoThbl, Nepuoda 1 nosiHoOro padMaxa aMmminTyabl CurHana.

Cnepynte npouenype HuxKe.

YcTaHoBUTE nepekntoyvaTterb Ha wWwyne ocuunnorpada Ha 10X;
Haxmute kHonky CH1 MENU 1 yctaHoBuTe yracanue wyna Ha 10X;
MoakntoumTe wyn CH1 K TO4YKe UCMbITaHMs Lenu;

HaxmuTe kHornky AUTOSET.

P wnPE

Ocuunnorpacd 6yaeT aBToMaTUYeCKU OTCTpamMBaTh OCLMINIOrpaMMy Afs Nyyllero oToopaxeHus.
Ecnv Bam Heo6xoanMo AanbHellas onTuMmM3aumnsi oTobpaXkeHns curHana, Bbl MOXeTe
HacTpauBaTb BepTUKanbHble Y TOPU30OHTarNbHbIE NoKasaTenu, noka ocuunnorpaMmmMa He 6yaet
OTBEYaTb BaLLNM KOHKPETHbIM TpeboBaHMAM.
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BbinonHeHMe aBTOMaTU4Y€CKUX Msmepel-mﬁ

Ocumnnorpad MoxeT oTobpaxaTb 60MbLIMHCTBO CUrHANOB MNyTEM aBTOMaTUYECKMX U3MEPEHMIA.
[ns n3amepeHus Taknx napamMeTpoB, kak YacToTa curHana, nepyuog, aMnnunTyaa nosiHoro pasmaxa,
BpeMs HapacTaHus 1 NOSIOXUTENbHAsA WNPWHA, CrieqynTe npoueaype, OnNncaHHOM HIKE.

1.
2.

Haxmute kHonky MEASURE, uTo6bl BbINTU B MeH0 Measure.

MoBepHuTe pyyky VO, 4TobObI BbIOpaTh NEPBYIO KHEOMPEAEIEHHYIO» ONUUI0 (OTMEYEHHYIO
KpaCHOW CTPESKOW), 1 3aTeM BbIAUTE B NOAMEHIO, HaxaB VO unu F6.

Bbibepute CH1 ans onumm Source. 3aTem HECKONbKO pa3 Haxxmute F3 unu F4, 4tobbl BbIOpaTh
n3mepsiemMble nokasaTtenu B MeHto Type. HaxmuTte Hasag, 4Tobbl BEpHYTLCS B MHTEpPdENnc
namepeHus. nm nosepHute n Haxkmute VO, 4ToBbI BbIGpaTh n3MepseMbli napaMmeTp U
BEPHYTbLCH B UHTEpdelc namepeHnss. CooTBETCTBYHOLLLEE OKOLLKO Nog n3MmepsieMbiv
nokasarenem oTobpaxaeT N3MepeHus.

MoBsTopute War 2 n War 3. 3atem BbIbepuTe apyrne namepsemble nokasarenu. Bcero moxer
ObITb OTOBpakeHo 8 n3mMepseMbix NokasaTenewn.

lpumeyvaHue: Bce nokazamersiu MEHSIFOMCS C U3MepsieMbIMU cu2Hasiamu.

PucyHok Hbke nokasbiBaeT Tpy n3MepsieMblx nokasaTtens B kadecTtse npumepa. OKOLIKU NO4 HUMM
oTOBpaxarT U3MepeHUs KpYNHbIM LLUPUETOM.

Measure X
Mirimum
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6.2 NMpumep 2: BbinosHeHMe N3MepPEHUN KYpCcopomMm

Bbl MoXeTe ncnonb3oBaTtb Kypcop AOnd 6bICTp0FO N3MepeHna BpeMmeHn n amnnntygbl curHana.

U3mepeHuns BpeMeHn Lukna (KOHBEPTUPYeMOro B 4acToTy) U aMINIMTYAbl Ha HapacTaloLwem
¢poHTEe MMnynbca.

Ons n3MepeHna BpemMmeHu LukKna B Hapacrtakuiem (*)pOHTe nMmnyrnbca, cnenyPlTe npouenype Hmxe.

Haxmute kHonky CURSOR, 4ToObl BbIATM B MeHIO Cursor.

HaxmuTe kHonky F1 onumm Type u Boibepute Time.

HaxmuTe kHonky F2 unmn F3 onumm Source n Boibepute CH1.

Haxmute F4, 4toObl BbIOpaTh Kypcop. Ecnu BbiGpaH S, nepensurante Kypcop S no akpaHy,

Bpawas VO; ecnu BbibpaH E, nepeasurante Kypcop E, Bpawas VO; ecnv BelGpaHbl 06a,

nepenBuranTe nx ogHoBpeMeHHO BpalleHnem VO.

5. YcraHoBute Kypcop S Ha nepBbIv NUK LMKNa.

YctaHosuTe Kypcop EHa BTOpon nuk uukna.

7. Okowko Delta otobpaxaeT nsmepeHHoe Bpemsi, a Cursor S n Cursor E otobpaxatoTt
nonoXeHne 3TUX ABYX KypCOPOB.

8. Haxmute kHomnky onummn Type 1 BbibepuTe Voltage.

9. YcraHoBute Kypcop S B HaMBbICLLMI MWK LUKNA.

10. YcraHoBuTe Kypcop E B cambIi HU3KMI NWK Lnkna. AMOnuTyada uukna éyget otobpaxartbes B

okoLuke Delta.

NP

o

Ons Jlydiero noHMMaHusa CM. pUCYHOK HUXKe.

M/ LT M| 4.00ns X

OMATH(close)

ORefAlclose)

ORefBlclose) *

Difference
6.600ns
151MHz
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pAL/ ) ST M 4.00ns Cursor X

Type
O Off

HI
ORefA (close)

ORefB(close)
Select cursor

Difference
120mv |

N3mepeHue WUMpPUHBI UMNYNbCca
[ns aHanu3a UMNynbCHOro curHana, U YTobbl y3HaTb €ro WMPUHY, CIIEQYyUTE Liaram HUXE.

HaxmuTe kHonky CURSOR, 4ToObl BbIVTM B MeHIO Cursor.

HaxmuTe kHonky F1 onumm Type u Bbibepute Time.

HaxmuTe kHonky F2 unmn F3 onumm Source 1 Boibepute CHL.

Haxmunte F4, 4toObl BbIOpaTh Kypcop. Ecnu BeibpaH S, nepegpurante Kypcop S no akpaHy,
Bpawas VO; ecnu BbibpaH E, nepeasurante Kypcop E, Bpawasa VO; ecnv BoiGpaHbl 06a,
nepeaBuranTe UX OgHOBPEMEHHO BpalleHuem VO.

5. TMomectute Kypcop S Ha HapacTatoLwmi hpoHT umnynsca, a Kypcop E Ha cnagaroLmn qpoHT.
6. Tenepb Delta nokasbiBaeT namepeHHoe Bpems, a Cursor S n Cursor E nokasbiBatoT Bpemsi
OTHOCUTENBHO TpUrrepa.

NP

Ansi nyywero NoHUMaHUs CM. PUCYHOK HUXE.

T [m]
. O 0ff
= Time

OVoltage

ORefAlclose)

ORefBlclose)
Select cursor

Difference
500.0us
2.00KHz

N3mMepeHne BpeMeHM HapacTaHUA UMnynbca

Bam moxeT noHagobutbcst M3MepuTb BpEMS HapacTaHus UMMynbca BO MHOMUX CryYyasx
NPUMEHEHUs1, 0ObIYHO, YTOOLI M3MEPUTL BpeMst HapacTaHusa mexay ypoBHAMU B 10% 1 90%
MMMYNbCHOro curHana. Ytobbl 3TO BbINOMHUTL, CAEeAynTe Waram HUXe.

1. TloepHuTe pyyky SEC/DIV, 4Tobbl 0TOOpa3nTb Bo3pacTarowm (pPoHT curHana.
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8.
9.

MoBepHuTe pyykn VOLTS/DIV u Vertical position, 4ToBbl HACTPOUTL aMNUTYQY cUrHana Ha
NPUMEpPHO 5 AeneHun.

Haxmute kHonky CH1 MENU.

HaxmuTe kHonky onummn VOLTS/DIV n BeibepuTe Fine. MoeepHuTe pyyky Vertical position,
YTOObI TOYHO pas3genuTb ocuMnorpammMy Ha 5 genexHun.

MoBepHuTe pyyky Vertical position, 4ToObl OTUEHTpOBaTL ocumnnorpammy. Pacnonoxure
OCHOBHYIO MMHUIO OCLMNNOrpamMmmbl Ha 2,5 AeneHnst Hxe LeHTpa KoopauHaTHON CETKU.
Haxmute kHonky CURSOR.

HaxmuTte kHonKy onumun Type u Boibepute Time. HaxmuTe KHOMKy onumm Source v BoibepuTe
CH1.

Bbibepute Cursor S u pacnonoxuTte ero Ha ypoHe 10% curHana, nosepHys VO.

BbibepuTe Cursor E n pacnonoxute ero Ha ypoHe 90% curHana, nosepHys VO.

10. Moka3atenb Delta B MeHto Cursor oTobpaxaeT BpeMsi HapacTaHUsi UMnyrnbca.

D,J'Iﬂ Nyduwlero noOoHMMaHuna CM. PUCYHOK HUXKe.
EYA I M) 20008 X

5 peneHnn |

(ORefA(close)
|9 RefBlclose) *

SE

Difference

3.500ns
285MHz

6.3 MNMpumep 3: AHann3 BXoAHbIX CUrHANoOB AJf1A yCTpaHEeHUsA

Crny4yamHoro wyma

B onpeneneHHbix 06CTOSATENLCTBAX AN OTOOPaXKEHUs! LLYMHOrO curHana Ha ocuunnorpade u
Mosly4YeHMn ero AaHHbIX, Bbl MOXETe BbINOSHWUTL CrieayoLLyto Npoueaypy Ans aHanmsa aToro
curHana.

/| #] nT M] : [ AW | (W] GR2anans Acquire

Q40K  OB12K
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OTcnexnBaHue LIYMHOro curHana

Bonante B meHo Acquire, Haxas kHonky ACQUIRE.

HaxmuTe KHoMnKy onuumn Type un Bbibepute Real Time.

HaxmuTe kHonky onuumn Peak Detect.

Ecnu Heobxogumo, Bongute B meHto DISPLAY n yctaHoBuTe onuuto Contrast, 4ToObl BUAETH
Lwym Goree 4eTKo.

NP

D,J‘IFI nyyquwiero noHMMaHuna CM. pUCYHOK HUXKE.
A/ M T M = [ (W Acquire X

YcTpaHeHue crly4aHoro wyma

1. Bownaute B MeHio Acquire, Haxas kHonky ACQUIRE.

2. HaxmwuTe kHonky onuun Type u Bbibepute Real Time.

3. Haxmwute kHOMky onuumn Average.

4. HaxmuTe KHOMKy onuum Average u HaCTponTe YMCIO NPOXOAALLNX CPEAHNX 3HAYEHNI, YTODbI
NOCMOTPETb U3MEHEHNE OTOBPaKeHNS OCLUNIorpamMMmbl.

lMpumeyvaHue: YCpeGHeHue COKpawaem cnyqaL"leu“l wyM U nos3eosisiem Jsjiec4ye
rnpocmompemsas daHHbIe cu2Hana.

[N nyywero NOHUMaHUS CM. PUCYHOK HIDKE.

Acquire [X

Time
_O Equ-Time

C40K  OB12K
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6.4 NMpumep 4: 3axBaT OAMHOYHOrO CUrHana.

Bbl MOXeTe 06paTUTLCS K crneaytoLemy npuMepy Ans NpoCcToro 3axsaTa HEKOTOPbIX
HEeneproanYecKnx CUrHanoB, kak HanpuMep UMMynbCbl U UMMYMbCHbLIE MOMEXN.

YT06bl HACTPOUTL BLIGOPKY OAMHOYHBLIX CUrHAMOB, BbINOMHUTE NPOLEAYPY HUKE.

1.
2.

Hw

6.

CHavana, yctaHoBuTte Lwyn ocuunnorpada n koaduumeHT ocrnabnennst Ha CHL.

MoBepHuTEe BepTuKanbHyto pyyky VOLTS/DIV u ropnsoHTansHyto SEC/DIV ana npaBuiibHOro
pacrnornoxeHus Ans fny4lero nccnegosaHns curHana.

Bonaute B meHo Acquire, Haxas kHonky ACQUIRE.

HaxmuTe kHonky onuumn Peak Detect.

HaxmuTe kHonky TRIG MENU un BbibepuTe Rising ans onuummn Slope. 3atem HacTponTe ypoBEHb
Tpurrepa CoOOTBETCTBEHHO.

Haxmute kHonky SINGLE SEQ anst Havana BblGOPKM.

Vicnonb3oBaHue aTon yHKLMM MOXET NOMOYb Bonee nerko 3axeaTtuTb CryvariHble coObiTUsA. 3TO
SABMSETCA NPENUMYLLECTBOM MOPTATUBHOIO ocuunnorpadga.

[®Real Time

!_D Equ-Time

6.5 NMpumep 5: Ucnonb3oBaHue pexnma XY

OTcnexunBaHue coBura cbas MeXxay CurHanamMmum AByX KaHanoB

Hanpumep, Bam Heo6xoanMo n3aMepuTb N3MeHeH1e asbl B CETU KaHaroB.

MoakniounTe ocumnnorpad K Lenu 1 crneauTe 3a BXOAOM M BbIXOAOM Lienu B pexumve XY. Criegyite
npouenype HUxXe.

1.

e

CHavana nogroToBbTe ABa Lyna ocuunmnorpada n ycTaHoBUTE nepeknoyaTeny Ha obomx
Lwynax B nonoxexue 10X.

HaxmunTe kHonky CH1 MENU u HacTpowTe ocnabneHue wyna Ha 10x; HaxkmuTe kHomnky CH2
MENU n yctaHoBuTe ocnabnenue wyna Ha 10X.

MoacoeamHute wyn CH1 k Bxogy ceTu, a wyn CH2 K BbIxody CeTu.

Haxmute kHonky AUTOSET.

MoBepHuTe pyykn VOLTS/DIV ansg otobpaxeHus curHanoB NpUMEPHO OAMHaKOBOW aMninUTyabl
Ha KaXkgom KaHane.
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Bonaute B meHto Display, HaxaB kHorky DISPLAY.

HaxmuTe kHonky onuuun Format n Beibepute XY.

Tenepb ocumnnorpad otobpaxaeT curypy Jinccaxy, xapakTepusyoLLyo BXo U BbIXOS Lienu.
MoBepHuTe pyykn VOLTS/DIV un Vertical Position ang cootseTcTBytoLlero macutaba
oToBpaxeHus ocLunNnorpamMmmel.

10. Ucnonb3ynTte ocumnnorpadumyecknii Metop Jinccaxy, YTobbl OTCNeXnBaTb U paccyUTbIBaTb
caBuvrn asbl No crneayrollen popmyne.

© o N

Tak kak sin@=A/B unu C/D, rge 6 — 370 yron casura gasbl Mexagy kaHanamu, a A, B, C, D
NpeacTaBnstoT TO, YTO NOKa3aHO Ha PUCYHKE HUXKE, Bbl MOXETE NOAYYMTb 3HAYEHNe yrna casura
dasbl no opmyne: 8=tarcsin(A/B) unu tarcsin(C/D).

Ecnv ocHoBHbIe OCK annunca HaxoAasaTcs B NepBOM M TPeTbeM KBagpaHTe, yron casura gasbl
OOMkeH ObITb B MEpPBOM U YeTBEPTOM KBapaHTe, a UMeHHOo, B npegenax (0~11/2) unu (31/2~21m).
Ecnv ocHoBHbIe OCK annunca HaxoasTcs BO BTOPOM M YeTBEPTOM KBaZpaHTe, yron casura asbl
OOJMKeH ObITb BO BTOPOM M TPETHEM KBagpaHTax, @ UMeHHO, B npegenax (11/2~1r) unu (1-311/2). Ona
NyyLIero NOHMMAaHNS CM. PUCYHOK HUXKeE.

"opusoHTanbHas
LIeHTPOBKa curHana

Doz d
LAWY

6.6 NMpumep 6: 3anyck No WMpUHe UMNynbca

3anyc|( no WnpuHe KOHKpeTHOro umnyrnbca

Mpv NpoBepKe LUMPVHLI UMMYyNbCa CUrHarna B Lenu, BamMm MOXeT NoHagobuTbcst NpoBepuTb
COOTBETCTBUE LUMPUHBI UMMYIbCa TEOPETUYECKOMY 3HAaYEHUN. MInu faxke ecnu 3amnyck no poHTy
MOKa3bIBaET, YTO CUrHaN UMEET TaKyH Xe LUMPUHY, YTO Y KOHKPETHBbIN CUrHar, Bbl BCE eLLe MOXeT
YCOMHUTLCS B pe3yrbTaTe. B Takom criyyae cnegyite npouenype, OnnMcaHHOM HUXe.

1. YcrtaHoBute ocnabnexue wyna Ha 10X.

2. Haxwmute kHonky AUTOSET, 4Tobbl 3anyCTnTb OTOBpaXKeHne cTaburibHOM OCLMITIIOrpaMmmbl.

3. HaxmwuTte kHonky onuum Single Cycle B MeHo Autoset n CHUMUTE nokasaHue LUMPUHBI MMNYybca
curHana.

4. Haxmute kHonky TRIG MENU.

5. Haxmute F1, ytobbl BoiGpaTh Pulse ans onuun Type; HaxmuTe F2, 4To6bl Bbibpats CH1 ang
onummn Source; noBepHuTe pyyky TRIGGER LEVEL, 4To6bl yCTaHOBUTL YPOBEHb TpUITEpPa Ha
HVXKHIOKO TOYKY CUrHana.

6. Haxmute F6, 4TOObI NEPenTN Ha cneayoLLyto cTpaHuly. Beibepute kHonky onumm When n
HaxxmuTe F4, 4ToObI BbIOpaTh «=».
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10.

HaxmuTe kHonky onuumn Set Pulse Width. NosepHute VO, 4TOGbI YCTAHOBUTD LLUMPUHY MMMYNbCa
Ha 3HadeHue, CHATOe B MyHKTe 3.

MoBepHuTe pycky TRIGGER LEVEL, 4TOObl yCTAHOBUTL LUMPUHY UMMNYMbCa Ha 3Ha4YeHue,
CHATOE B NyHKTe 3.

HaxmunTe kHonky onuun More n BbibepuTte Normal ans onuumn Mode. MNpu cpabaTtbiBaHUM Ha
HOpMarbHble UMMYFbCbl ocuunnorpad MoxeT gaBaTb CTabunbHOe oTobpakeHne curHana.
Ecnu onuma When yctaHoBneHa Ha >, < unu #, 1 NosiBNSIOTCA Kakne-nnbo BelbpoCkl, KOTOpbIe
COOTBETCTBYIOT onpeAerieHHbIM YCnoBusaM, ocuunnorpad 6yaet cpabartbiBats. Hanpumep,
€CINW CUrHan codepXXuT Takme BblIOPOChI, Kak NOKasaHo HMKE, Bbl MOXeTe BblbpaThb ‘# unu ‘<’
4yTOObI 3anyckaTb Mo UMMYNbCY.

R/ AT [m] 0 s Trigger X

Kak nokasaHo Ha pUCyHKe BblLLE, Bbl MOXeTE Noy4nUTb CTabunbHO OToBpaXeHne curHana npu
BX0oAe NpsIMOYrofibHOW BOMHbI € YacTtoTon 1 kI'L 1 WmnprHOn nmnynsca, ycraHoBneHHon Ha 500mkc.

6.7 NMpumep 7: 3anyck Nno BuaAeocurHany

Mpeanonoxum, Bbl OTCMEXMUBaeTe BUOEOCUrHarbl TeNEBUAEHWS, YTOObl NOCMOTPETb HOPMarbHO N
OHW BXOASAT, U BUAEOCUrHam oTHocutcs k cucteme NTSC. Bbl MOXeTe Nony4ntb cTabunbHoe
oTOGpaxKeHne, UCMOoNb3ys TPUITEP MO BUAEOCUrHary.

3anyck no Buaeo-nonsam

[ns 3anycka no Bugeo-nonsm crieqymrte npoueaype, OnMCaHHOW HUXKe.

1.
2
3!

Haxmute kHonky TRIG MENU, 4To6bl BbINTU B MEHIO Trigger.

Haxmute F1, 4yToObl BbIOpaTh Video ans onuun Type.

HaxmuTte KHOMKy onummn Source, 4Tobbl BbibpaTb CHL; HaxxMuTe KHOMKY onuun Polarity, 4Toobl
BbiGpaTh Normal; HaxxmuTe KHoMnKy onuun Standard, 4ToBbl BibpaTh NTSC.

HaxmuTte KHoMnKy onummn Sync, 4tobsl Beibpats Odd Field, Even Field nnn All Fields.
MoBepHuTe pyuky Trigger Level, 4ToBbl HACTPOUTL YPOBEHbL TpUrrepa 1 cTabunuanposaTtb
BVAEOCUTHAnbI.

MoBepHUTE ropm3oHTanbHyto pydky SEC/DIV un Vertical Position gna otobpaxxeHus Ha akpaHe
NONHOro B1aeocurHana, 3anyckaemoro rno BUAeo-norso.

PuUcyHOK Hbke nokasbiBaeT CTabUNbHLIN CUrHar, 3anyckaeMbin Mo BUAEO-MOSI0.
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S|4 F IR ) ]

OEdze ideo
O Pulse OSlope
Q0or

Polarity
G Normal
O lnverted
Standard

OwNAlILines
inelum

CH1 w&& ¢ 0dd
3anyck no BUAeo-IMHUAM
[ns 3anycka no BUOeo-NMHMSM criegynte npoueaype, OnmMcaHHON HUXe.

1. Haxwmute kHonky TRIG MENU, 4ToGbl BbINTU B MEHIO Trigger.

2. Haxwmute F1, yTobbl BeIOpaTh Video ansa onuumn Type.

3. Haxmute kHOMKy onumu Source, 4Tobbl BbiopaTe CH1; HaxxmuTe KHONKy onuumn Polarity, 4Tobbl
Bbl6paTb Normal; HaxkmuTe kHonky onumu Standard, 4To6bl BeiopaTte NTSC, HaKMUTE KHOMKY
onumm Sync, 4tobbl BbibpaTh Line Number.

4. TloBepHuTte pyyky Trigger Level, 4yTobbl HACTPOUTL YPOBEHL TpUITEpa 1 CTabunmuanpoBaTb
BMOEOCUTHarbI.

5. ToeepHuTe VO, 4ToObl HAaCTPOUTL HOMEP NMHUK (NTSC: 0 — 525 nuHKi)

6. [loBepHuTE ropmnsoHTanbHyto pydky SEC/DIV n BeptukansHyto VOLTS/DIV, uTobbl 0TOGpasnTb
Ha 9KpaHe MOSHbIA BUAEOCUrHan, 3anyckaembli Mo BUAEO-NMHUN. CM. PUCYHOK HIUXKE.

MR AT & M

Polarity
ormal

O |nverte

Ov™Al ILines

@ ¥™ylinelum

O wfd 0ddField
wfd EvenField

6.8 NMpumep 8: Ucnonb3oBaHue Tpurrepa nNo HakNoHy ¢ppoHTa Ans

3axBaTa KOHKpPeTHOro HaksmoHa curHana

Bo MHOrmx cny4asx Hac MHTEpPecyeT He TONMbKO OPOHT CUrHana, Ho U BpeEMS HapacTaHua 1 cnaga
curHanoB. [nsi yYlero oTCneXxmnBaHnst 3TUX AaHHbIX BBOAUTCA TPUITEP MO HAaKIOHY (OpoHTa.
Cnepynte npouenype, ONUCaHHOM HUXE.
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n

HaxmuTe kHonky TRIG MENU, 4To6bl BbINTU B MeHI0 Trigger.

Haxmute F1, 4yToBbl BbIGpaTth Slope ans onuun Type.

HaxmuTte KHOMNKy onummn Source, 4Tobbl BbibpaTte CH1; HaxxMuTe KHOMKY onuun Slope, 4Tobbl
BblbpaTb Rising; HaxxmuTe kHomky onuun Mode, 4Tobbl BbiGpaTh AUto; H&XXMUTE KHOMKY Onuun
Coupling, 4To6bIl BeIOpaTh DC.

HaxmuTe kHonky Next Page n Bbibepute Vertical. NMoeepHuTe VO, 4T0ObLI HacTpouTb V1 n V2
AN COOTBETCTBYHOLLUX PACNONOXeHUN. HaxxmmTe kHonky onuum When un BbibepuTe =.
Bbibepute Time 1 HacTponTe Bpems, Noka He nosnyynTte ctabunbHoe oTobpakeHne
ocuunnorpammbl. CM. pUCYHOK HUXE.

R/ | ) INry M] 20.0us Trigger X

Vertical

1.24v |

CHIT ime

6.9 MNMpumep 9: Ucnonb3oBaHMe TpUrrepa No BpeMeHu Ansi UsMepeHus

ANMVHHOINo MNyrnbCHOro CurHasna

BbiBaeT TpyaHO OTCrneanTb HEKOTOPbIE YacTy ASIMHHOIO MMMYSIbCHOMO CUrHasna ¢ NOMOLLbH0
Tpurrepa no poHTY UMK MO WMPUHE UMNysbca. B Takmx criydasix MOXHO MCNOnb3oBaTh TPUITEp Mo
BPEMEHU NO CreaytoLemMy anropuTmy.

1.
2.

ul

HaxmuTe kHonky TRIG MENU, 4To6bl BbINTU B MEHIO Trigger.

Haxmute F1, 4ytobbl BbibpaTh OT anst onumm Type; HaxMuTe KHOMKy onuumn Polarity, 4Tobbl
BblIGpaTb Normal; HaxkmuTe kHomnKy onumn Mode, 4ToBbl BbiOpaTh Auto; HAKMMUTE KHOMKY OMLUn
Coupling, 4Tobbl BbIGpaTh DC.

lMoBepHuTe pyyky Trigger Level, 4ToBbl HACTPOUTL YPOBEHbL TpUrrepa 1 cTabunuanposaTtb
BUEOCUrHATbI.

MoBepHuTe VO, 4TO6bI HAacTpouTb HoMep NMHUKM (NTSC: 0-525 nuHunR).

lMoBepHUTE ropr3oHTanbHyto pyuky SEC/DIV n BepTukansHyto VOLTS/DIV, 4Tobbl 0TOOpasntb
Ha 3KpaHe MOHbIN BUAEOCUrHar, 3anyCckatLUincst No BUAEO-NMHUA. CM. PUCYHOK HIDKE.
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lMpumeyaHue: Pa3Huya Mexdy mpu22epom Mo epeMeHU U mpu22epom o 3adepixKke e mom,
4mo mpuazep Mo epemMeHU Mokem udeHmuguyupoeame UMMNYJIbLC, KOMOPLIU 8aM HYXKEH, 8
coomeemcmeuu ¢ 3a0aHHbIM 8aMU 8peMeHeM u cpabomams e /11060l mo4ke umnysbca.
Apyaumu cnoeamu, mpuzzep no epemeHu cpabamsigeaem no uéeHmughukayuu ummnysbca.
OH CXO0X C pexxuMoM > mpua2epa rno WwupuHe uMnysibca, Ho He UGeHMUYeH.

6.10 Mpumep 10: Ucnonb3oBaHMe MaTeMaTUYeCKUX hyHKLUN Ans

daHanui3a ocuunnorpamm

Vicnonb3oBaHne MateMaTuyeckmnx yHKUMIA A5 aHanM3a BXOAHbIX CUTHAMNOB SIBMISIETCA eLle OgHUM
npenMyLLIECTBO LndpoBOro ocuunnorpada. Hanpumep, Bam Hy>KHO MOSYy4YnUTb MIHOBEHHYHO
pas3HOCTb CUrHaroB ABYX KaHamnoB. Micnonb3ya matemaTmnyeckyto oyHKUUo ocumnnorpada, Bbl
MOXETe MOoNy4YnTb Nydllee NpeacTaBlieHne curHana Ha akpaHe. [ns OTCneXuBaHus Takoro curHana
crnepyvTte npoueaype Huxe.

YcTaHoBWTE onumio ocrnabnenus wyna Ha 10X,

OTtkponte CH1 n CH2 ogHoBpeMeHHO, 0b6a ¢ ocnabneHnem 10X.

HaxmunTte kHonky AUTOSET gnst nony4yeHnsa ctabunbHOM oCLMnorpamMmmbl.

HaxmunTe kHonky M/R MENU, 4To6bl BINTU B MeHI0 Math.

HaxmuTe kHonky onumu Operation u Boibepute CH1+CH2.

[MoBepHUTe ropu3oHTanbHyo pyuky SEC/DIV u BepTukansHyto VOLTS/DIV, 4To6bl NpaBunsHO
MacLTabnpoBaTb OCUMANIOrpaMMy 41151 MPOCTON NPOBEPKMU.

o0k whpE

Boobasok, ocumnnorpad Takke nogaepxueaeT cyHkumm BN u *-'. Ons nogpobHoro aHanu3a brd
obpartuteck k Maee 5.3.1. Pacuet BINo.

MpumeyaHue: Crnedyem komneHcupoeamb oba uiyna neped ebinosiHeHUeM
MamemMamu4ecKux onepauyull; 8 NPoOMmMuUeHOM clly4ae, pa3HOCMb 8 KOMIMeHcayuu wyrnoe
nposieumcs e eude owubok e dughghepeHyUaNILHOM cuzHare.
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R/ | & nT M| WA (W]

0L imite
Volts/Div

Kak nokasaHo Ha pUCyHKe BblLLe, Ha BXo4e Mbl UMeeM CuHycomaanbHyto BornHy 1kl ¢ CHL n
NPsIMOYronbHyt0 BorHy 1kIMy ¢ CH2.

CnepyviTe npoueaype, onMcaHHOM Bbile, YTOObl HACTPOUTbL MeH Math 1 oTcneanTb Bbl4TEHHbIE
CUrHarnbl, Kak NoKasaHo Ha PUCYHKE HUXKeE.

Po3oBbiM 0T06pa)Kal0TCF| CINOXEHHble CUrHarnbl.

6.11 NMpumep 11: N3mepeHUne 3aaepPXKKU pacnpocTpaHeHUsa AaHHbIX

Korga Bo3HMKaloT Nogo3peHUst, YTO B LIeNW yNpaBeHusi nocrneaoBaTenbHoW nepeaaydein gaHHbIX
€CTb HeCTabUNbHOCTb, Bbl MOXETE UCMOMb30BaTk ocuunnorpad Ans U3MepeHns 3aaepKku
pacnpocTpaHeHns Mexay nepeaaBaemMbiMU AaHHbIMY U CUTHANOM Havana nepegadu.

YTtoObI HaCTPOUTb N3MePEHNA 3a0epPXKN pacrnpoCTpaHEHU, Cne,u,y|7|Te npouenype Hmxe.

1. [lMogkniounTe ABa Wwyna ocumnnorpaga cooTBeTCTBEHHO K KOHHeKTOpY CS (BbiGop yuna) un
KoHHeKkTopy DATA Ha uune.

YcTaHoBuTe onumio ocrabrnenus wyna Ha 10X ans o6oumx Lwynos.

OTtkponte ogHoBpemeHHo CH1 n CH2, ob6a ¢ ocnabneHnem 10X.

Haxmute kHonky AUTOSET, 4ToObl 3anycTuTb CTabunbHoe oTobpaxeHne curHana.
HacTpowiTe ropnsoHTanbHble ¥ BepTuKanbHble NokasaTenu, YTobbl oNTMMU3MpoBaTh
oToOpaxkeHue curHana.

arwn
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HaxmuTe kHonky CURSOR, 4ToObl BbIATM B MeHI0 Cursor.

HaxmuTte kHonKy onummn Type u Boibepute Time.

Bbibepute Kypcop S 1 nomectute ero Ha akTUBHbIA PPOHT akTMBHOIO cuUrHana, nosepHys VO.
Bbi6epute Kypcop E 1 nomectute ero Ha nepefady BbIXOAHbIX AaHHbIX, noBepHyB VO (CMm.
PUCYHOK HIXE).

10. CHMMUTe OaHHble 3aePXKN pacrnpocTpaHeHUs B OKOLLKe nokasaHum Delta.

© o N

O O O O
O 0O
o
P PO |
CHL CH2
DATA CS
| ||

LII_ILI#

CS

DATA——»
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6.12 Mpumep 12: Ucnonb3oBaHue Tpurrepa Anst UsMepeHus

uncppoBOro curHana

Tpurrep no cpoHTy [Edge]

YUToObI OTCNexmBaTh LMPOBON CUrHan ¢ MOMOLLIbIO TpUrrepa no opPoHTY, BLIMOMHUTE CrieayoLLee:

PR

o o

HaxmuTe kHonky TRIG MENU, 4To6bl yBUOETE MEHIO TpUrrepa

HaxmuTe kHonky F1, 4Tobbl BbIOpaTh “Edge” B kavecTBe Tuna Tpurrepa

HaxmuTe KHonKy F2, 4Tobbl BbIOpaTb NCTOYHMK Tpurrepa (DO~D15)

HaxmuTe kHonky F3, 4Tobbl BbIGpaTh HakNoH (HapacTalLwmii (OPOHT UMK cnagaroLui
PPOHT)

HaxmuTe kHonky F4, ytobbl BbibpaTh pexum Tpurrepa: Auto unm Normal

MeToa pa3BepTku AOCTYNEH TOMbKO AN aHanoroBoro curHana

MoBepHuTe pyydky SEC/DIV n oTperynmpyiTe Bpems 40 NOMyYeHnst CTaburnbHOro
oTobpaxeHus curHana. CM. pUCyHOK HUXKeE.

/] M7 05 oo = e X

S 1.00v JISEESENERR 1 0V A1

Tpurrep no wupuHe nmnynsca [Pulse Width]

[na oTcnexmnBaHusa curHana ¢ Ucrnonb3oBaHNEM Tpurrepa no wmpuHe nMmnyrnbca BbINOJIHUTE

cnepgywolee:

1. Haxwmute kHonky TRIG MENU, 4To6bl YyBUAETH MEHI0 TpUrrepa

2. Haxmute kHonky F1, 4ToBbl BbIGpaTh “Pulse” B kadyecTBe Tuna Tpurrepa

3. Haxmute kHonky F2, 4Tobbl BbIOpaTh NCTouHMK Tpurrepa (DO0~D15)

4. Haxmute kHomnky F3, 4Tobbl BbIOpaTh NOMSAPHOCTL MMMYSbCa (MONOXUTENbHbLINA UK
oTpuLaTenbHbIN)

5. Haxmute kHornky F4, 4ToObl BbIOpaTh pexum Tpurrepa: Auto nnm Normal

6. MeToa pa3BepTKku 4OCTYMNEH TOMbKO A9 aHanoroBoro curHana

7. Haxmute kHonky Next Page [Crnegytolas ctpaHmual u Haxmmute KHonky F4, 4Tobbl BbiOpaTh
cobbiTne Tpurrepa (=,#, >, <).

8. Haxmute kHomnky F5, 4TOObI BbIOpaTh LWMPUHY MMMyNbCca Tpurrepa u noBepHute pyyky VO,
4YTOObl HACTPOUTL LUMPUHY UMMNYIbCa

9. TloBepHute pyyky SEC/DIV n oTperynupynte Bpemsi 4O NonyvyeHns ctabunbHOro

oTobpaxeHus curHana. CMm. pUcyHOK HIXKe.
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R/ NIE ) )0 s Trigger X

—

Tpurrep no wabnoHy [Code-Pattern]

UToObl OTCnexmBaTh LMGPOBON CUrHamn ¢ NOMOLLbIO TpUrrepa no wabnoHy, BbINOHUTE
cnepytwoulee:

HaxmuTe kHonky TRIG MENU, 4To6bl yBUAETH MEHIO TpUrrepa
Haxmute kHonky F1, utobbl BoIbGpaTh “Pattern” B kayectse Tuna Tpurrepa
HaxmuTe kHonky F2, 4tobbl BbIGpaTh NCTOYHKK Tpurrepa (DO~D15)
HaxmuTe kHonky F3, 4Tobbl BbiOpaTh wabnoH (H, L unn X)
HaxmuTe kHonky F4, 4tobbl BbibpaTh pexxum Tpurrepa: Auto unm Normal
MoeepHuTe pydky SEC/DIV n oTperynvmpyinTte Bpems 40 NOMyYeHnst CTabuIbHOro
oTobpaxeHus curHana. CMm. pyCyHOK HUXe.

/] MR 15 en e menn ween eens ) 4.00us Trigger

oukwbhpE

Tpurrep no anutensHocTy [Duration]

YT06bl OTCRexmBaTh LMGPOBOI CUTHAM C MOMOLLIbIO TpUrrepa no AnMTENbHOCTM, BbINOMHUTE
criegymoluee:

Haxmute kHonky TRIG MENU, 4To6bl yBUAETH MEHI0 Tpurrepa

HaxmuTe kHonky F1, ytobbl BeiGpaTh “Duration” B kadecTBe Tuna Tpurrepa
Haxmute kHonky F2, 4tobbl BbIGpaTb NCTOYHKK Tpurrepa (DO~D15)
HaxmuTe kHonky F3, 4tobbl BbiOpaTh wabnoH (H, L unn X)

HaxmuTe kHonky F4, 4tobbl BbiGpaTh pexxmum Tpurrepa: Auto unm Normal

AR L
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6. Haxmute kHonky F5, 4ToBbl BbIGpaTh BpemMs ANUTENbHOCTU 1 noBepHUTe pyyky VO, 4TOObI
HaCTpOUTb BpeMs ANUTENbHOCTH.
7. ToepHute pydky SEC/DIV 1 oTperynupyiite BpeMs 0O Nofny4yeHus ctabunbHOro
oTobpaxeHuns curHana. CM. pUCyHOK HUXe.
AL NT & D15 e e vere weeeeeee OO 4.00us Trigger
.. .. Type

(D3]

- Pattern

Tpurrep no ovepeau [Queue]
Y106kl OTCNEXMBaTh LMEPOBOW CUrHaM ¢ NOMOLLBIO TPUFTEpa No oyepenum, BbINOMHUTE creayloLlee:

HaxmuTe kHonky TRIG MENU, 4To6bl yBUOETE MEHIO TpUrTrepa

HaxmuTe kHonky F1, ytobbl BbIbGpaTh “Queue” B kavyecTBe Tuna Tpurrepa
HaxmuTte kHonky F2, 4Tobbl BbIGpaTh KOHKpETHbIN uHaekc odepeam (0-3)
HaxmuTe kHonky F3, 4Tobbl BbIGpaTh kaHan-nctovHuk Tpurrepa (D0-D15)
HaxmuTe kHonky F4, ytobbl BblbpaTh wabnoH (H, L unn X)

MoBepHuTe pydky SEC/DIV 1 oTperynmpyiTe Bpems 40 NOMyYeHnst CTaburbHOro
oTobpaxeHus curHana. CM. pyCyHOK HUXe.

ook whNE

Trigger
—

Tpurrep no ntepaumu [lteration]

YUT06bI OTCnexmBaTb LMGPOBOI CUTHAM C NOMOLLbIO TpUrrepa no Utepaumm, BoiNonHUTE
cnepyollee:

1. Haxwmute kHonky TRIG MENU, 4To6bl YyBUAETH MEHIO TpUrrepa
2. HaxwmunTe kHonky F1, 4tobbl BbIGpaTh “Iteration” B kayecTBe Tuna Tpurrepa
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w

HaxmuTe kHonky F2, 4tobbl BbIGpaTh NCTOYHKK Tpurrepa (D0-D15)

HaxmuTe kHonky F3, 4Tobbl BbibGpaTh wabnoH (H, L nnn X)

5. Haxmute kHonky F4, 4tobbl BbIGpaTh KONMYECTBO ntepauun [Times] n nosepHute pyyky VO,
YTOObl YCTAHOBUTbL KONUYECTBO

6. TloeepHuTe pydky SEC/DIV 1 oTperynupyite BpeMsi 4O NOfy4YeHUsa cTabunbHOro

oTobpaxeHuns curHana. CMm. pUCyHOK HUXe.

e

R/ ) JLA] D15 oo e ees wee e 0o 40.0us Trigger X
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MnaBa 7. YcTpaHeHne Henonagok

7.1 PeweHue npobGnem

1. Ecnu ocuunnorpad He BKNO4YaeTCA NPU BKINIOYEHUU NMUTaHUS, BbINOMTHATE crneayollee:

1) [llpoBepbTe LWHYP NUTaHUs, YTOObI YOEeaUTLCS, YTO OH NPaBUMbHO MOAKIOYEH;
2) Y6eoutech, YTO KHOMKa NuTaHusa on/off 6bina HaxaTa;
3) 3atem nepesanyctuTe ocumnnorpad.

Cesxutecb ¢ MecTHbIM npeactasutenem HANTEK unu obpatutech Hanpsimyto B oTaen
TexHudeckon nopaepxkn HANTEK, ecnuv ocumnnorpacd Bce eLle He BKNoYaeTCa HOpMaribHO.

2. Ha akpaHe He oTOGpaxarTcA ocuMNIorpaMmbl, korga ocuunnorpad BKMKOYEH.

1) TlMpoBepbTe Wyn, 4ToObI Y6eanTLCA, YTO OH, Kak crefyeT, cuauT B pasdbeme BNC;

2) TpoBepbTe NepeknoyaTens kaHanoB (Takon kak KHomkn MeHto CH1 n CH2), ytobbl yoeauTbes,
YTO OH ObIn BKITHOYEH;

3) TlpoBepbTe BXOAHOM curHan, 4Tobbl yoeauTbCa, YTO OH NMPaBUSIbHO MOAKITHYEH K LLyMY;

4) Yb6epguTecb, YTO BCe U3MepsieMble LIEeNn UMEOT CUrHarbl Ha BbIXOAE;

5) BknO4YMTE YCUNEHUS ANsl CUrHaNoB NOCTOSHHOIO Toka ¢ 6OMNbLUMM 3Ha4YeHMEM;

6) BpobaBok, Bbl MOXeTe HaxaTb KHomnky Auto Measure, YToObl CHa4Yana BbINOMHUTb
aBTOMaTtmyeckoe obHapyXeHne curHaros.

CespruTeCh € oTAenoM TexHuveckon nogaepxkkn HANTEK, ecnu ocumunnorpaMmvbl Bce elle He
oToGpaxatoTcs.

3. Ecnu ocuunnorpamma BXOAHOro CUrHana cepbe3Ho Aed)opM1MpoBaHa, BbINONIHUTe
cnepgymolee:

1) lMpoBepbTe NpaBWUibHOCTL NOACOEANHEHUS Wwyna K kaHany BNC;

2) TlpoBepbTe LyM, YTOObI yOeanTbest, YTO OH MMEET XopoLlee cCoeaUHEHNE C U3MepPSIEMbIM
00BbEeKTOM;

3) T[lpoBepbTe LWyn, YTOObLI yOeauTbesi, YTO OH XOpOoLIO OoTKannbpoBaH. Ecnn HeT, obpaTtuTech K
MHbopMauun o kKannmbpoBKe, ONUCaAHHONM B HACTOSILLIEM PYKOBOACTBE.

4. Ecnn ocyunnorpamMmmMma HenpepbiBHO NPOXoAUT Ha 3KpaHe, HO Tpurrep He cpa6aTb|BaeT,
BbINOJIHUTE creayroujee:

1) [MpoBepbTe UCTOYHUK TpUrrepa, YTobbl yoeanTbCsi, YTO OH COOTBETCTBYET BXOAHOMY KaHany;

2) [lpoBepbTe NpaBUNbHOCTL HACTPOWKN YPOBHS Tpurrepa; Bol moxeTe HaxaTtb pydky TRIGGER
LEVEL vnn HaxaTtb kHonky SET TO 50%, 4To6bl COpOCUTL YPOBEHDb TpUrrepa Hasag K LEHTPY
curHana;

3) TlpoBepbTe NpaBUbLHOCTL BbIOOPa peXxnma Tpurrepa Ans BXOAHOro curHana. Pexxum Tpurrepa
no ymon4yaHuto — Tpurrep no opoHTy [edge]. OgHako, OH NOAXOAMT He Ansl BCeX BUOOB
BXOLHbIX CUTHamoB.
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MnaBa 8. Cneundmkauyma

8.1 TexHU4YecKue xapakTepuCcTUKU

Bce xapakTtepuctuku, ynoMsiHyThle 30ecb, OTHOCATCA K ocumnnorpadam cepumn MSO5000D. Mepea
nposepkon ocumnnorpadpa HANTEK Ha cooTBeTCTBME 3TUM XapakTepucTtuka, ybegmrech, YTo
npubop oTBeYaEeT CreayLwmnM YCIOBUSIM:

» Ocuunnorpad gomkeH npopabotaTe HENPEPLIBHO B TeYEHWe ABaALATA MUHYT Npwu
onpeneneHHon paboyen Temnepartype.
» Heobxogumo BeinonHuTb npouenypy Do Self Cal [BeinonHuTe aBTo-kannbposky] B MeHto Utility,
ecnu TemnepaTypa nameHumnacob 6onee yem Ha 5°.
» Ocuunnorpacd gomkeH 6biTb B Npeenax 3aBoAcKoro cpoka nposepku npubopa.

Bce xapaKkTepuCTVKM rapaHTUpOBaHbl, ECINY HE YKa3aHo ‘TUMUYHO'.

XapakTepucTtukm ocuunnorpacdcpa

rOpM3OHTaJ1beIe

YacTtoTta OncKkpeTnsaumm B
peanbHOM BpeMeHU

500mrH. 3amMepoB /cek - 1Mnpa. 3aMmepoB/cek

MHTepI’IOJ'IFI una curHana

(sin x)/x

[nuTenbHOCTbL 3anucu

MakcumanbHbI 3amep 1M Ha OAvH KaHar; MakcuMarsbHbIA 3amep
512K Ha gBa kaHana (4K,16K,40K onumoHarnbHo)

OwnanasoH SEC/DIV

DS0O5102C
DS05062B DS0O5102B

DS05202B

oT 4Hc/pen po 40c/pen, B
rnocrnegoBaTenbHoOCTU 2, 4, 8

oT 2Hc/pgen po 40c/pen, B
nocrnepgoBaTesfibHOCTU 2, 4, 8

To4yHoCTb CKOpPOCTHK ornpoca u
BpeMeHN OTCPOYKUN

1+50 yacTen Ha MUNAMOH 3a Nobor MHTepBan BpeMeHn =1mc

TO4YHOCTb M3MEPEHUIA AENBThI
BpPEMEHU
(monHasa nonoca NponyckaHus)

OanHouYHbIN curHan, pexxum Normal
* (1 uHTepBan onpoca +1004acTen Ha MIH. X Noka3aHusi + 0.6HC)

>16CcpeaHnx 3HayYeHuin

* (1 nHTepBan onpoca +1004acTern Ha MiH. X noka3aHus + 0.4Hc)

MHTepBan onpoca = ¢/gen + 200

[nanasoH nonoxeHus

DSO5102C
DS0O5062B DS0O5102B

ot 20 Hc/men oo 80 Hc/oen

ot (-8aen x c/aen) go 40mc

o1 200 Hc/pgen go 40 c/aen

oT (-8gen x c/pgen) o 400c

DS05202B

oT 2 Hc/aen oo 10 He/pen

‘ ot (-4gen x c/gen) go 20mc
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BepTukanbHble

AL

paspeLueHne 8-6uT,
Kaxkabli KaHan onpalmnBaeTca 0gHOBPEMEHHO

OwnanasoH VOLTS/DIV

ot 2mB/nen no 5B/nen Ha Bxoge BNC

[ranasoH nonoxeHus

ot 2 mB/pgen po 200 mB/pen, +2B
>200 mB/pen po 5B/gen, £50B

AHanoroBasi nofioca 4acTtoT B
pexvmMax

Normal n Average Ha BNC nnu ¢
LLYNOM, CBAI3aHHas Mo NOCTOSAHHOMY
TOKY

ot 2 mB/pgen po 20 mB/gen, +400mB
ot 50 mB/gen po 200 mB/gen, +2B
ot 500 mB/nen oo 2B/nen, +40B
5B/pen, +50B

Bbibupaembivi npeaen aHanoroson
Nonockl YacToT, TUMUYHO

AYX Huskmnx yacTot (-3aB)

Bpems HapacTaHusa Ha BNC, TUnn4Ho

20MIy,

<10y Ha BNC

DS0O5062B | DS0O5102B | DS0O5102C | DS0O5202B
<5.8HC <3.5Hc <3.5HC <1.8HC

To4HOCTb ycuneHna noCTtoAHHOIo
HanpsaxxeHnd

+3% fnsa pexxumoB Bbldbopkn Normal unun Average,
o1 5B/gen go1mB/aen

+4% onsa pexumon Bbldoopkn Normal unun Average,
o1 5mMB/men no 2mB/gen

TOYHOCTb M3MEPEHUsI MOCTOAHHOFO
HanpshkeHwus,
Pexwnm Bbibopkn Average

Tun namepenus: CpegHee ansa =16 curHanos ¢
BEpTMKarnbHbIM MOMOXEHNEM Ha Hyrne

TouHocTb: * (3% x nokasaHua + 0.1gen + 1mB), korga
BblbpaHo 10MB/gen unu 6onblue

Tun namepenus: CpegHee ansa 216 curHanos ¢
BEPTMKAsbHbIM MOMOXEHNEM HE Ha Hyne

To4yHOCTb: * [3% X (nokasaHus + BepTuKanbHoe
nonoxeHue) + 1% BepTukanbHOro nonoxexus + 0.2aen]
[ob6asbTe 2MB ansa HacTpoek oT 2mB/gen go 200mB/gen;
pob6asbTe 50MB ans HacTpoek ot 200mB/gen go 5B/gen

[MoBTOPSAEMOCTb N3MEPEHUN
HanpsKeHus,
Pexwnm Bbibopkn Average

PasHOCTb HanpshxkeHus Mexay nobbiMy ABYMS cpeaHuMn
3Ha4yeHusIMK 216 cUrHanoB, NOSyYeHHbIX NPU OONHAKOBbIX
HacTpoWKax ¥ OKpY>KatoLLMX YCIOBUSIX.

lMpumeyaHue: Nonoca nponyckaHusi cokpawaemcsi 0o 6MIy npu ucnosib3ogaHuu wyna 1X.

Tpurrep
PasBsska YyBCTBUTENBHOCTb
DS05102C
YVBCTBUTENLHOCTD NcTtouHnk | DSO5062B DS0O5202B
Tgmrrepa [NocToAHHbIN DSO5102B
1.50en ot 10MIy go
(Tun Tpurrepa Edge) | Tok CH1 1nen o1 DC go 10MMy; | ;oo HA
100MTIu;
CH2 1.5gen ot 10MI'y oo
. 2pen ot 100MIly go
Full [MonHbIn] .
Full [MonHbIn]
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200mB V ot
NMOCTOSAHHOIO TOKa

BXT | 200mB o7 nCTORHOTO | o 100MIy; 350
ot 100Mly go
200MIy,
1B oT noCcTOsIHHOrO

EXT/5 1B oT nocTosiHHOro Toka go 100MIu;

1.75B ot 100MI"y, oo
200MIy,

Toka go 100MIy,

[MepemeHHbIn
TOK

Ocnabnset curHanesl ao 10y

ga,uasneHme OcnabnseT curHanbl Bbile 80k
MopgaeneHne | Takke Kak CBA3aHHbIE NO MOCTOSAHHOMY TOKY Npeaensl s
HY yacToT cBbilwe 150k L; ocnabnaeTt curHanbl Huxel50r
McTouHmK [Onana3soH
[nanasoH ypoBHs CH1, CH2 +8 geneHun oT LeHTpa aKpaHa
Tpurrepa EXT +1.2B
EXT/5 +6B
To4YHOCTb YPOBHS NcTouHmk ToyHoCTb
Tpurrepa, TUnn4Ho 0.2aen x BonbT/OeN B Npefenax +4 AeneHui oT LeHTpa
(ToYHOCTb Ans CH1, CH2 ——
CUrHanoB C BPEMEHUM
HapacTaHus 1 cnaga EXT * (6% HacTtpovikn + 40mB)
220HcC) EXT/5 * (6% HacTtponku + 200mB)

YcTaHOBMEHHbIN
ypoBeHb 0 50%,
TUMNYHO

PaboTtaeT ¢ BXxogHbIMU curHanamu =500y,

lMpumeyaHue: lNonoca nponyckaHusi cokpaw,aemcsi 0o 6MIy npu ucnonb3osaHuu wyna 1X.

Tun Tpurrepa Video UcToYHMK OnanasoH
CH1, CH2 nongm“paanvlax aMnnuTyapl 2
aenexHumn
EXT 400mB
EXT/5 2B

dopmaTbl CUrHarsoB ”
YyacToTbl nonen, Tun
Tpurrepa Video

MoanepxmMBaeT cUCTEMbI BELLAHUS
NTSC, PAL n SECAM gns nwoboro
nons Unu NMHUU

[nanas3oH 3agepxku

oT 100HC go 10c

Tpurrep Pulse Width

Pexwum Tpurrepa no
LMpUHE nMnyrnbca

Tpurrep korga < (MeHbLue), > (6onbLue), = (paBHO), UNKn # (He paBHO);
[MonoXuTenbHbIN MMAYNBLC UK OTPULLATENbHBIN UMMYIBC

Touka Tpurrepa no
LMPUHE nMnysbca

PaBHo: Ocuunnorpad cpabaTtbiBaeT, koraa 3agH1Un PpoHT nMnynsca

NPOXOAUT YPOBEHb TpUrTepa.

He paBHO: ECnun nmnynbC MeHbLLe onpeaesieHHON LWMPUHbBI, ToYKa
Tpurrepa — 910 3a4Hu PPOHT. B npoTnBHOM cnyyae, ocuunnorpad
cpabaTbiBaeT, Koraa MMMynbC AUTCA JONbLUe BPEMEHU, OnpeaesieHHOro

Kak WupuHa nvnyneca [Pulse Width].

MeHbLue: Touka Tpurrepa — 3agHu QPOHT.
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Bonblue (Takke HasbiBaeTCA TpUrrepom no Bpemenm): Ocuunnorpad
cpabaTtbiBaeT, korga MMNynbC AAUTCA A0NbLUE BPEMEHW, ONPEeSENIEHHOro
KaK LUMPUHA nmnynbca.

[unanasoH WnpuHbl
umnyneca

BbibupaeTcs, ot 20Hc go 10c

Tpurrep Slope

Pexunm Tpurrepa no
HaKNoHY hpoHTa

Tpurrep korga < (MeHbLue), > (6onbLue), = (paBHO), N # (He paBHO);
[MonoxuTenbHbIA UMMAYNbC UK OTpULATESbHbBIA UMMYINbC

Touka Tpurrepa no
HaKMoHY hpoHTa

PaBHo: Ocuunnnorpad cpabaTbiBaeT, KOrga HaknoH curHana paBeH
YCTaHOBIIEHHOMY HaKJ1OHY.

He paBHo: Ocumnnorpad cpabatbiBaeT, korga HakmoH curHarna He paBeH
YCTaHOBIIEHHOMY HaKIIOHY.

MenbLe: Ocumnnorpad cpabaTbiBaeT, KOrga HaKnoH curHana MeHbLue
YCTaHOBIIEHHOIO HAKMOHa.

Bonbwe: Ocuunnorpad cpabaTtbiBaeT, korga HaknoH curHana donblue
YCTaHOBJIIEHHOIO HaKITOHa.

[nana3oH BpemeHu

BbibupaeTcsi, ot 20Hc go 10c

Tpurrep no BpemeHu

MNepeaHnin PpoHT: Hapactatowmin GpoHT nnu cnagaroLimn ppoHT;
Hactponka BpemeHu: 20-10c

Tpurrep Swap

CH1

BHyTpeHHun Tpurrep: Edge, Pulse Width, Video, Slope

CH2

BHyTpeHHun Tpurrep: Edge, Pulse Width, Video, Slope

YacTtoTomep Tpurrepa

PaspelueHune
nokasaTtenen

6 3HakoB

To4YHOCTb (TUMWYHO)

+30 yacTten Ha MnH.(BKoYas BCe OLWNOKM ONMOPHON YacToThbl 1 +1ownbok
cyeTa)

[wnana3soH yacTtoT

CBsA3aHHbIN N0 NEPEMEHHOMY TOKY, OT 44, MMHMMYM 00 0603Ha4YEeHHOWN
LUMPUHBI NONOCHI NPOMYCKaHUS.

McTouHMK curHana

Pexumbl Tpurrepa Pulse Width unu Edge: Bce 4OCTyMHblE NCTOYHUKM
Tpurrepa.

YacToTomep Bcerga nsmepsieT UCTOYHUK TpuUrrepa, BKNovas Bpemsi, korga
BblOOpKa ocumnnorpada NnpuocTaHoBMeHa A1 U3MEHEHMS cTaTyca
paboTbl, NN BbIOOpKa OOMHOYHOrO CObbITMSA Obina 3aBepLUeHa.

Pexxum Tpurrepa Pulse Width: Ocumnnorpad cuntaeT nMmnynbsChbl
3HaAYUTENBLHOro pasMepa BHYTPU OKHA U3MepeHun B 1c, KoTopble
paccmaTpuBalTCs Kak coObITUS TpUrrepa, Takme, kak y3kue UMMyrbChl B
nocnegoBaTensHOCTM UMnynbcoB UMM, ecnu ycTaHOBMEH B pexum < u
LUMpPUHa yCTaHOBIIEHa Ha OTHOCUTENbHO ManeHbKoe BpeMmsi.

Pexwnm Tpurrepa Edge: Ocuunnorpacd cuntaet Bce OPOHTHI
3HaAYUTENBHOrO pasMmepa 1 NPaBUIIbHON NOMSAPHOCTMY.

Pexwum Tpurrepa Video Trigger mode: YactoTomep He paboTaer.

BbiGopka

Pexumbl BbIGOPKN

Normal, Peak Detect, n Average

CkopocTb BbIGOpKM,
TUMWUYHO

Oo 2000 curHanos B cekyHay Ha kaHan (Pexum Bbibopku Normal, 6e3
N3MepEHUIN)
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OamnHoYHas
NOCTIEAOBATENBHOCTS Pexum BbIOOPKIM Bpems npekpalleHus BbIOopKU
lMocne ogMHOYHOM BLIGOPKM Ha BCEX
Normal, Peak Detect KaHanax
OAHOBPEMEHHO
Mocne N BbIGOpOK Ha BCex KaHanax
Average oAHOBpEeMeHHO, N MOXeT ObITb
HacTpoeHo Ha 4, 8, 16, 32, 64 nnu 128
Bxoabl
Bxoapl

Pas3Bsa3ka Bxoga

DC, AC unu GND

BxogHoe nonHoe
COMpOTMBIEHME, CBA3AH
Mo MOCTOSAHHOMY TOKY

1MOmM£2% B napannenu ¢ 20n®+3nd

OcnabneHve wyna

1X, 10X

MopaepxmBaemble
KO pUMEHTI
ocnabneHus wyna

1X, 10X, 100X, 1000X

MakcumanbHoe
BXOAHOE HanpsikeHune

KaTeropusa neperpysku MakcrmanbHoe HanpsikeHne

CATInCATI 300VRrums (10%), KaTteropumsi yctaHoBKM

CAT Il 150VRus (1)

KaTteropusa yctaHoBkM |l: NOHMWXaeT HOMUHaNbHOE 3Ha4vyeHne Ha 20
ob/nexkany Boiwe 100kl Yy oo 13B nepemeHHoro Toka nukoBo peak AC
npu 3MIMu* n Bolwe. [ns HeCcMHyconaanbHbIX CUrHaNoOB NMKOBOE
3HavYeHne JomkHo ObITb MeHee 450B. Paamax Bbile 300B gormkeH ObITb
anuTenbHocTbio MeHee 100mc. CpefHee kBagpaTUYHOE 3HaAYeHMe
YPOBHS CuUrHara, BKIo4as BCe COCTaBMAOLLME NMOCTOSIHHOIO TOKa,
noaaBreHHbIe Yepes pa3Bs3Ky Mo NepemMeHHOMY TOKY AOSKHbI ObITb
orpaHunyeHHbl An 300B. Ecnu 3T 3HaveHne npeBbilleHbl, ocumunnorpad
MOXET OblTb MOBPEXAEH.

U3mepeHus

PasHoCTb HanpsbkeHusa mexay kypcopamu: AV
Kypcopsbl Pas3HocTb BpemeHn Mexay kypcopamu: AT

Ob6patHasg BennunHa AT B Nepuax (1/AT)

YactoTa, Nepuoa, CpegHee 3HayveHne, Pasmax amnnutyapl, CpegHee
ABTOMaTuyeckme PvoA, Lpea yA peA
iy KBagpaTuyHoe 3HavyeHue uukna, MuHumym, Makcumym, Bpemsi HapactaHus,

b Bpems cnaga, NonoxutenbHasa wupuHa, OTpuuartenbHas WwyprHa

XapaKTepucTUKM cucTemsbl Linux

Bepcusa agpa

Linux2.6.30.4

MopaepxuBaemas hannosas

cuncrtema

Yaffs, Fat32

Opavisepsbl

Sound Driver, Buzzer Driver, FPGA Driver, SPI Driver, USB
Host Driver, LCD Driver, USB massstorage, gadget Driver

MpunoxeHus Linux

busybox1.18.4, mplayer, watchdog, gnupgl1.4.11
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Bepcusa U_boot

u-boot-1.1.6

CainT gns 3arpysku UICXOOHOTO
Kogda

www.hantek.com./download/handscope.zip

O6LKe xapaKkTepuUCcTUKU

Oucnnen

Twn gucnnes

TFT 64K uBeToB,7 OIONMOB (OMaroHanb, XXUAKOKPUCTaNINYECKINA)

PaspelueHne gucnnes

800 (ropmsoHTanbHoe) X 480 (BepTUKanbHOE) NUKcenen

KoHTpacTHOCTb Aucnnes

HacTtpauBaetcsa (16 cTeneHein) ¢ NONOCON COCTOSIHUSA

Bbixoa komneHcaTopa Lyna

BbixogHoe HanpsikeHue,
TUMNYHO

Okono 5B oT nuka oo nuka B Harpy3ky 21MOm

YacToTa, TUNmM4Ho

1kly,

McToYHMK NnuTaHmns

Hanps»xeHue

100-120B ACrms(210%), ot 45y go 440y, CATIO
120-240B ACrms(210%), ot 45Ny go 66y, CAT I

MoTpebneHne aHeprum

<30BT

MpenoxpaHutenb

2A, Pentnur T, 250B

OkpyxatoLasn cpea

Pabouas: ot 32° 0o122°F (o1 0°C go 50°C)

TemnepaTtypa

Hepabouas: o1 -40 ° o 159.8° (o1 -40 ° go +719°)

MeTopa oxnaxaeHusa

KoHBekumsa

+104°F wnun Hwke (+40°C nnm HMXKe): OTHoCUTEeNbHas BNaxHOCTb <90%

BnaxHocTb
oT 106° go 122° (o1 +41° go 50°): oTHOCKTeNbHas BrRaxHoCTb <60%
BobicoTa Pabouasa n Hepabouyas 3000m (10000 dpyTOB)
ChyiiEtias SuePaLE 0.31rrms OVT 50Ny go 5000y, 10 MUHYT
no Kaxxaomn ocu
HoRngbuas 2'46rR'\fS ot 5"y go 500Iy, 10 MyHYT no
Kaxkgom ocm
MexaHudeckuii yoap Pabouunin 50r, 11Mc, nonoBMHa cnHycoungbl
MexaHuyeckne
OnuHa 313mm
Paamep BbicoTa 142mm
my6buHa 108mm
Bec 6e3 ynakoBku u akceccyapoB | 2.08 kr
OnnHa 385Mm
YnakoBka LnpuHa 200mMm
BbicoTa 245mMm
BpytTo Bkntoyasa Bce akceccyapsbl 2,5kr

Nornyecknin aHanusatop

KaHanbl BbIOOpKK 16

Makc. BXogHOWM curHarn 200K (C=10p)
[nana3oH ypoBHS BXOAHOrO -60B~60B
curHana

[nana3oH fiorm4eckoro -8B-8B
anemeHTa

MakcrmManbHas ckopocTb 500 MI'y

Cepust MSO5000D Lincpoon 3anomuHarowuin ocumnnorpad PykoBoacTBO nonb3oBaTens

74




Cneundukaums

BbIOOPKM

LLinpmHa nonockl
nponyckaHus

100MIy,

CoBmecTUMbI BXOAb!

TTL,LVTTL,CMOS,LVCOMS,ECL,PECL,EIA

CkopocTb BbIGOPKHM

512 TbICAY 3amMepoB

PasHoCTb HanpshxeHun AV

Kypcop PasHocTb BpemeHn AT
1/ AT(Mw)
M3mepeHus Mepwuog n Yactota
[MonoxeHne namaTn RefA
RefB
Edge [®poHT] DO0-D15 HapacTaroLwmn nnn cnagaroLmin
PPOHT
Pulse DO0-D15 Polarity (positive or negative), Pulse
[Mmnynbc] Event (=, # >, <), Pulse Width
Code Type
[LLIaGrioH] DO0-D15 WabnoH (H,L,X)
Tpurrep . D0-D15 HenpepbisHoe Bpemsi  CobbiTue
Continuous
. Tpurrepa (3aBepLueHne aaHHbIX, Havyano
[HenpepbliBHbIN]
OaHHbIX, 3aepKka AaHHbIX)
D0-D15 UHaekc aaHHbix (0-3) v LWabnoH
Array [BekTop] (H.LX)
Repeat DO-D1 Wa6noH (H,L,X), KonnyecTtso
[MoBTOP] NoBTOPOB
8.2 Akceccyapbl

Bce cnepyrolwme akceccyapbl 4OCTYMHbI Y Ballero mectHoro npeacrasutena HANTEK.

CraHpgapTHble akceccyapbl

N306paxeHune

OnucaHue

[Ba naccusHbIx wyna X1, X10. MNaccuBHbIE LyMnbl UMEIT LWNPUHY
nonockl nponyckaHna 6MITL (HomuHanbHO 100B rms CAT lll), korga
nepeknioYaTens B NONoXeHUn X1, 1 MakcumarnbsHyo nosnocy
nponyckanus (HommHansHo 300Brms CAT Il), koraa nepeknoyatens
ycTaHoBIneH B nonoxeHun X10. Kaxagbin wyn nveet Bce
HeobXxoanMble KOHHEKTOPbI.

LLIHyp nuTaHua cneumansHO Ang gaHHoro npubopa. B gononHeHune k
LUHYPY NUTaHWS, NOCTaBMAEMOMY C BalLMM NpMOOPOM, Bbl MOXETE
npuobpecTu eLle oauH, cepTUdULNMPOBaHHLIN ONsi CTPaHbI
NCMonb30BaHus.

==

LHyp USB A-B ans nogknoyeHns BHELLHUX Npubopos ¢
nHTepdericom USB-B, Takmx kak npuHTEp, Unn ANnsa yCTaHOBKN CBA3MU
mexay MK n ocumnnorpacgom

Cepust MSO5000D Lincpoon 3anomuHarowuin ocumnnorpad PykoBoacTBO nonb3oBaTens 75




Cneundukaums

- e
T Ly 3
A " 16-KkaHarnbHbIN Kabenb ana norn4eckoro aHanmaartopa

CD-aunck gnsa yctaHoBku MO. CoaepXnt pyKoBOACTBO Monb3oBaTens
anss MSO5000D, B KOTOPOM NMPUBOANUTCS AeTallbHOe onucaHue
ocumnnorpados cepun MSO5000D.
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Cnyx06bl 1 nogaepxka

MnaBa 9. Cnyx6bl U nogaepxka

Cnacunbo, 4to Bbibpanu HANTEK. lNoxanyncTa, CBSXKUTECH C HAMU CreayLwmumm cnocobamm, ecnm
y Bac BO3HMKIM kakne-nnbo Bonpockl No noeoay npubopa. Mbl caenaem Bce OT Hac 3aBucsiLLee,
YTOObI MOMOYb BaM.

1. Cesaxuntecb ¢ MeCTHbIM pacnpocTtpaHutenem HANTEK
2. Ceskutechb ¢ permoHanbHbiM npeactaButenem HANTEK.
3. Cespkutech ¢ ronosHbiM odpricom HANTEK B Kutae.

KomnaHnusg IInngap

www.hantek.ru
Ten. (495)255-0772
Tex. nogaepxka: hantek@lindar.ru

FonoBHbIe oducChkl

Qingdao Hantek Electronic Co., Ltd
http://www.hantek.com

Email: service@hantek.com.cn

TexHuyeckaa nogaepkka

Ten: +86-532-88703687 (1o6: 606)
Email: support@hantek.com.cn
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OOBcnyXnMBaHUe 1 YNCTKa

FnaBa 10. O6¢cnyXuBaHue N YUCTKA

10.1 O6¢cnyxuBaHue

He knagute v He octaenante npubop B MecTax, rae XUAKOKpUCTannmMyeckumn akpaH dyaet
NnoABEPKEH BO3AENCTBMIO NPAMbIX COMHEYHbIX NyYen AnMTenbHOe BpeMsl.

MpumeyaHue: YTobbl n3bexaTtb NOBpeEXAEHMSs ocumnnorpada nnm Lwynos, He NOABEpPranTe nx
BO34ENCTBUIO CNPEEB, XNOKOCTEN NN pacTBOPUTENEN.

10.2 YucTkKa

OcmaTpuBanTe ocuunnorpad U Lynbl Tak 4acTo, Kak Toro TpebytoT ycnosuda paboTtbl. YTobbl
OYNCTUTb BHELLHME MOBEPXHOCTW, BBINONTHUTE CreaytoLlee:

1) Wcnonb3ynte 6€3BOPCOBYIO TKaHb, YTOObLI YAanuTb B3BELLEHHYHO NbIflb C ocumnnorpada u
wynoB. byabTe 0CTOPOXHbI, YTOOLI HE NoLapanaTtb OrofeHHbI PUNBLTP AUCNNes.

2) Vcnonb3ynte MArkyto TkaHb, CMOYEHHY BOLON, YTOObI 04UCTUTL ocumnnorpad. Anga 6onee
3(hPEKTUBHOM OYUCTKN Bbl MOXETE UCMONb30BaTh BOAHLIN pacTtBop 75% 13onponunioBoro
cnupTa.

lMpumeyaHue: YmobbI uzbexxamb nospexxoeHusi moeepxHocmeu ocyussiozpagha unu wynoe,
He ucnosib3ylime HUKaKuX KOPPO3ULHbIX UTU XUMUYECKUX YUCMSWUX seujecma.
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MpunoxeHune A. BpeaHblie n AaoBUTbLIE

BewecTBa UJIN ANNTeMEeHThbI

BpeaHble 1 500BUTbIe BELLECTBA UMK 3NIEMEHTbI -
KoMnoHeHTbI” Pb Hg cd | cr(vi| PBB | PBDE
Kopnyc n o6onoyka X 0 0 X 0 0
Mopaynb gncnnes X X 0 0 0 0
MeuvaTHasa nnaTta X 0 0 X 0 0
Bnok nutaxus X 0 0 X 0 0
OnekTponpoBoka n kabenbHble coeANHEHUS X 0 0 0 0 0
KoHHekTOop X 0 0 X 0 0
Kpenex 1 ycTtaHOBMEHHbIE METU3bI X 0 X X 0 0
Mpoune akceccyapsbl (BKNOYasa Lwynbl) X 0 0 X 0 0
[Npoyee 0 0 0 0 0 0

«X» 03HaYaeT, YTO MUHMMATbHOE coaepyKaHne aTOro AA0BUTOrO U BPeQHOro BelllecTsa B
OOHOPOAHOM MaTepuarie A4aHHOro KOMMNOHEHTa NpeBbIWaeT Npeaen, yCTaHOBMNEHHbI CTaHAaPTOM
SJ/T 11363-2006.

«0» 03HayaeT, YTO coaepkaHne 3TOro AA0BUTOrO U BPEAHOro BELLECTBA BO BCEX OAHOPOAHbLIX
maTtepuanax AaHHOro KOMMNOHeHTa He NpeBbiluaeT npeaena, ycTaHoBIeHHOro ctaHaapTom SJ/T
11363-2006.

[aHHbIN CNCOK COAEPXKUT KOMMOHEHTLI, OA00PEHHbIE hainom «Mepbl ynpaBneHus».
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