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ABTOpCKMe npasa

ABTOpCKMe npaBa

Bce npaBa 3alumLleHbl; BOCNPOM3BeAeHNE UMM pacnpocTpaHeHme nobor YacTu 4aHHOro AOKYMeEHTa
B Ntobor popme nnm nobbiMn cpeacTBaMm, ANEKTPOHHBIMWU UNN MeXaHn4Yeckumm, 6es
npeaBapuTenbHOro NMCbMEHHOrO paspelueHus ot Qingdao Hantek Electronic Co., Ltd (ganee
‘Hantek’) 3anpeLuleHo.

Hantek octaBnsieT 3a cob0i NpaBo N3MEHATb HAaCTOALMIN JOKYMEHT 6e3 NpeaBapUTENbHOIO
yBegomneHus. MNoxanyncra, ceaxntecb ¢ Hantek gna nonyyeHus nocnegHen Bepcum 4aHHoro
AOKYMEHTa nepe pasmelleHnem 3akasa.

KomnaHnusa Hantek npunaraet Bce ycunums, 4Tobbl o6ecnevmtb TOHHOCTb JaHHOMO OOKYMEHTA,
O[LHaKO He rapaHTUpyeT OTCyTCTBUE ownboK. bonee Toro, Hantek He HeceT HMKakow
OTBETCTBEHHOCTM 3a MOSy4eHne paspeLleHnsl 1 aBTopmn3aLMmn TpeTbe CTOPOHOM Ha NaTeHT,
aBTOPCKOE MPaBO MMM NPOAYKT, CBA3aHHbIV C UCMOSb30BaHNEM HACTOSALLEro AOKYMEHTA.
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YKkasaHusl Mo TexHMKe 6e30nacHOCTH

NnaBa 1. Yka3aHuA no TexHuke 6e3onacHoCTHn

1.1. O6wwume nonoxeHusa o 6e3onacHoOCTU

MpoyTuTe crneayoLme Mepbl NPEAOCTOPOXHOCTU, YTODLI M3bexaTb TpaBM M NPeAoTBPaTUTL
noBpeXaeHVe AaHHOTO NPoayKTa UMM UHbIX NPOAYKTOB, CBA3AHHbLIX C HAM. YTo6bl n3bexaTb
noTeHUMarnbHbIX ONacHOCTEN, UCMOMb3yNTe AaHHbIA NPOAYKT TONbKO B COOTBETCTBUM C
PYKOBOZCTBOM.

O6cnyxuBaHue AOMKHO BbINONMHATLCA TONbKO KBaNnUdULMPOBaAHHbLIM NepcoHanom.
N36erante BO3ropaH1a unum TpaBMbl NepcoHana.

Ucnonb3ynte nogxoasawmm cunoBom kabenb. cnonb3yinte TonbKo kabenb nuTaHus,
npegHasHa4yeHHbIN 418 4aHHOro NpoAyKTa N cepTUULIMPOBAHHBIN AN CTPaHbl UCMOSb30BaHNS.

MpaBunNbHO Noakno4YanTe U oTKNYanTe npubdop. MNogknoyanTe wyn K ocumnnorpady o
noaknoYeHus npubopa Kk nsMepsieMbIM NMHUSIM TOKa; OTCOeAMHNANTE Lyn oT ocuunnorpada nocre
OTKMNoYEHNs npubopa oT n3aMmepsieMbIX NUHUIA TOKa.

3aszemnante npubop. [aHHbIN Npubop 3a3eMrseTca Yepes Xuny 3a3eMneHns kabensa nutaHus.
Y7106kl N36eXaTb NOPAKEHUS ANEKTPUYECKUM TOKOM, XKMNa 3a3eMIeHNst OSKHa ObITb NOAKNIOYEHa
K 3a3eMrieHuto. Mepen nogkntoyYeHNneM K BXOOHLIM UMK BbIXOAHBIM KreMMam npubopa, yoeanTecs,
4YTO NpPUBOP Kak cnegyeT 3a3eMIIeH.

MoakniovanTe wWyn npaBunbHO. [1poBOA 3a3eMIieHUs Lyna MMeeT HyneBon noteHuman. He
noaknyanTe NpoBog 3a3eMeHMs K MOBbILLEHHOMY HaMNpsXEHWUIO.

MpoBepbTe HOMUHAN Bcex TepMUHANOB. YToObl n3GexaTb Yyrpo3bl BO3ropaHust Unu nopaxeHust
3NEeKTPMYECKMM TOKOM, MPOBEPbLTE BCE HOMUHATbI U MapKMPOBKK Ha Nnpubope. ObpaTuTech k
pYKOBOACTBY Npubopa Ans nosy4yeHust NogpobHoN MHpopMaLumm 0 HOMUHANBHOM HaNPSPKEHUN
nepeg noakntoyeHmem npubopa.

He paboTtanTte 6e3 KpbiweK. He ncnonb3aynte gaHHbii Nprbop CO CHATBIMU KPbILLKaMK Ui
naHenamu.

M36erainTe OTKPbITbIX 3NIEKTPUUYECKUX KOHTAKTOB. He npukacanTech K OTKPbITbIM COEANHEHUSIM U
KOMMOHEHTaM MNOJA HaMpshHKeHNEM.

He paboTtante npu noao3peHun Ha HeucnpaBHOCTb. Ecniv Bbl nogo3peBaeTe, 4To npubop
NoBpeXaeH, N03BorbTe KBannMdUUMpoBaHHOMY 06Cny>KuBatoLLEeMy NepcoHany oCMOTPETb ero.

Ob6ecneybTe XOpOLYHO BEHTUNALMUIO.
He paboTanTe Bo BnaxHou/cbipon cpege.
He pabGoTanTe BO B3pbiBOONacHomn cpeae.

HepxuTe NOBEPXHOCTU NpUGopa YACTLIMU U CYXUMM.
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YKkasaHusl Mo TexHMKe 6e30nacHOCTH

1.2. YcnoBus n cumBoOnbl 6e3onacHOCTHU

B HacToswem PyKOBOACTBE MOIyT BCTPETUTLCA Ccriefyrolmne yCcrioBus:

& BHUMAHMUE [JaHHas Haanvch ykasblBaeT Ha YCroBus unu paboTbl, KOTopble MOryT NpUBECTU
K TpaBMe Unv CMepTenbLHOMY ucxoay.

T OCTOPOXHO [JaHHast Hagnvcb onpeaensieT yCrnoBmsi unu paboThbl, KOTOpbIE MOTYT MPUBECTU
K MOBpeXaeHuto npubopa nnm apyroro o6opyaoBaHus.

1.3. OnoBeleHns Ha npubope
Ha npnbope mMoryT nosiBUTLCS criegytoLLme OonoBeLLeHNs:
DANGER [OMNMACHO] ykasbiBaeT Ha HeNocpeaCTBEHHYIO Yrpo3y TPaBMbI.

WARNING [BHUMAHMUE] ykasbiBaeT Ha NOTEHLMaNbHYIO Yrpo3y TpaBMbl.

CAUTION [OCTOPOXHO] ykasbiBaeT Ha BO3MOXHY ONacHOCTb A451a npubopa nnu apyroro
obopynoBaHus.

1.4. CunmBonbl Ha npubope

Ha npu6ope moryT npucyTcTBOBaThL CreayoLne CUMBOIbI

D L A @

3awmnTtHas NamepuTenbHas OCTOPOXHO  MameputenbHas
Knemma knemma obpaTuTech Kk BXxogHas
3a3emMneHus 3a3emMneHus PYKOBOACTBY knemma
MuTtaHne MuTtaHne Bbicokoe
OTKIOYEHO BKITIO4EHO HanpsikeHve
OFF [BbIKM] ON [BKM]

1.5. YTunusauusa npubopa

MepepaboTka npuéopa

[lna nponsBoacTBa AaHHOMO Npubopa HeobxoauMbl MPMPOAHbIE pecypckl. Ecnn He
nepepabaTbiBaTb AaHHbIM NpUGOpP Hagnexalwmm obpasom, HEKOTOpbIE BELLECTBA, codepalumnecs B
HeM, MOryT CTaTb BpeAHbIMU U SSA0BUTLIMM AN OKpYXKatoLLen cpeabl nnmn vyenoseka. YTobbl
n3bexaTtb UX YTEYKN N MUHUMU3NPOBATL pacxon NpUpPOOHbIX PECYPCOB, Mbl PEKOMEHAYEM
CBOEBPEMEHHO YTUNM3MPOBaTb AaHHbIA Npubop, YToObl 06ecneynTb Haanexallee BOCCTaHOBIIEHNE
1 nepepaboTky 6ONbLUMHCTBA MaTepManoB, UCMOMb30BaHHbLIX B HEM.

Cepust MSO5000D Lincposon 3anomuHarowuin ocumnnorpad PykoBoacTBO nonb3oBaTens 2



Hayvano pa6otbl

MmaBa 2. O630p

2.1. Kpatkun o0630p Cepun MSO5000D

Mogenb Kananb! | LUnpuHa nonocsbl CKopoCTb BbIOOPKMU Oucnnen
nponycKkaHusi
MSO5062D 2 60 MI'y, l\lA;AKJ;p.D.. 3amepos B cek 7 OOMOB, LIBETHOMN
MSO5102D 2 100 Mruy It :KJ;P.U.- 3amepoB B cek 7 [HOMMOB, LBETHOM
MS05202D 2 200 My I\lng"KJ;P.U.- 3amMepoB B CeK 7 O1MOB, LiBETHOM

Tabnuua 2-1. Cnncok mogenen Cepun MSO5000D

Ocumnnorpadbl cepun MSO5000D paboTatoT B nonoce nponyckaHusa ot 60 My go 200 MIu,
obecneymBaloT oo 1 MApA. 3aMepoB B CEK B peXUMeE pearibHOro BpeMeHu 1 Ao 25 mnpa. 3amMepoB
B CEKYHAY B pexume 3KBMBANIEHTHOWM ANckpeTusaumm. K Tomy xe, nx otnmyaeT MakcMmarbHas
eMKoCTb namatn 1M ons nyywero HabnwaeHns gaHHbIX CUrHana v LBeTHON
Xnakokpuctannuyeckui TFT ancnnen 7 gIoNMOB, a Takke UHTepdENC N MEHIO, CXOXNE C CUCTEMOM
WINDOWS, anst npocTtoThl paboThbi.

Bonee Toro, MHpOpMaLIMOHHbIE MEHIO U MPOCTbIE B UCMOMb30BaHUM KHOMKM NMO3BOMSAOT NOMyyaTtb
MaKCMMaribHO BO3MOXHYI0 MHopMaLmio 06 n3amMepeHUsix; MHOroyHKUMOHanbHble bbicTpble
KnaBuLLM NOMOratoT CIKOHOMUTL BPeEMsi BO BpeMS paboThbl; YHKLMS aBTOMaTU4ECKON HaCTPONKK
[Autoset] no3sonsieT aBToMaTM4eCKM OBHapYXMBaTb CUHYCOMAAmNbHbIE U MPSAMOYTofibHbIE CUTHanbI;
Mactep nposepku Liyna [Probe Check Wizard] nomoxeT HacTpouTb KOMMEHcaLuio Lwyna u
YCTaHOBUTb KO3(hULUMEHT ocrabneHuns wyna. C noMoLLbo TpeX MeToaoB ocumnnorpada
(KOHTEKCTHO-3aBUCUMOrO, FMNEPCCHINOK U yKka3aTens), Bbl MOXETE 0CBOUTL yrnpaBneHne paboTom
npmbopa 3a 4OBOMbHO KOPOTKOE BPEMS, YTO 3HAUUTENBHO YBENUUNUT 3 (EKTUBHOCTL U
NPOu3BOANTENBHOCTb.

2.2. CnpaBoy4Hasi cuctema

[aHHbI ocu.vmnorpad) nMmeeT CnpaBoOYHYO CUCTEMY, ONUCBLIBAIOLLYIO BCE €ro XapaKTepUCTUKN. Bbl
MOXeTE NCNOoJib30BaTb CNMpPaBOYHYHO CUCTEMY ONA OTO6pa)KeHVIF| VIHCbOpMaLI,VIVI pPa3nnyHbIX TUNOB:

¢ OO6was nHdopmauusi Ans NOHMMaHKS 1 UCNonb3oBaHKs ocuunnorpada, Takas Kak
Mcnonb3oBaHus CUCTEMbI MEHIO.

€ VlHdopMaLus 0 KOHKPETHBIX MEHIO U 3NIeMeHTax ynpaBreHus, Takux Kak YnpaerneHue
BEPTUKATbHBIM MOMOXEHMEM.

€ CoBeTbl MO peLeHN0 BO3MOXHBIX MPOGNEM Npy UCMornb3oBaHWK ocuunorpada, Takme kak
CHWXEeHVE YPOBHS LLIYMa.

CnpaBoyHas cucteMa npenocTaBnseT Tpu cnocoba novncka HeobxoanMor Bam MHOPMaLNNA:
KOHTEKCTHO-3aBUCUMbIIA, TMNEPCBA3N U MHOEKCHbIN.

4 KOHTeKCTHO-3aBMCUMbIA NOUCK

HaxmuTe kHonky HELP [[Momouls] Ha nepefHen naHenu, n ocumnnorpad otobpasnt nHopmMaLmio
0 nocnegHem MeHsi, oTobpaxasLluemcs Ha akpaHe. Ceetogmog HELP SCROLL [Ucnonb3oBaHue
cnpasku] pagom ¢ kHonko HORIZONTAL POSITION [fopu3oHTanbHOe NonoxeHne] o3HavaeT
anbTepHaTUBHYHO PYHKLMIO KHONKWN. Ecnn Tema 3aHMMaeT 6onee 0aHOM CTpaHuLbl, NUCNOSb3ynTe
kHornky HELP SCROLL, anga nepexoga oT CTpaHuUUbl K CTpaHuue B npegernax TeMbl.
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¢ [Mnepccbinku

BonbWKWHCTBO TeM CnpaBKun COAEPXUT dpasbl, OTMEYEHHbIE YrNOBbIMM CKOBKaMu, Kak Hanpumep
<Autoset>. 3To ccbinkn Ha apyrue Tembl. Vicnone3dynte HELP SCROLL, uTo6bl nepeasuratb
BbleneHne OT OHOW CCbIMKM K Apyron. Haxmute kHonky onumu Show Topic [[okasaTb Temyl],
4yTOBbl 0TOBPa3nTbL TEMY, COOTBETCTBYIOLLYIO BblAENEHHON CCbifike. Haxmute KHomnky onumm Back
[Hazapg], ytobbl BepHYTLCA K NpeablayLien Teme.

4 YkasaTtenb

Haxmute kHonky HELP Ha nepefgHein naHenu, 3aTem HaXXmmute KHomky onuum Index [Ykasatens].
HaxmuTe kHonky Page Up [HaBepx] nnn Page Down [BHK3], Noka He HaraeTe cTpaHuuy ykasatens,
KOTOpasi COAEPKMT TeMY, KOTopasi BaM HyxHa. Micnonbdynte HELP SCROLL, 4To6bl BbIAENNTb
Temy cnpasku. HaxmuTte kHonky onumm Show Topic [[okasaTb Temy], 4TOBbLI MOCMOTPETHL TEMY.

NMPUMEYAHUNE: Haxxmume kHonky onuuu Exit [Bbixod] unu nro6yro Apy2yro KHOMKY MEHH,
4mo6bI oHUCMUMBb MEKCM CrpaeKu ¢ 3KpaHa U 8ePHYMbCS K OMObpaXkeHUro
ocyuJsisioepaMmm.
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MnaBa 3. Hayano pa6oTbl

3.1. YcTaHOBKa

[nsa obecnevyeHns 4OCTaTOYHOW BEHTMNSALMK ocumnnorpada npy paboTte, ocTaBbTe NPOCTPAHCTBO
bonee 5 cm cBepxy u no bokam npmbopa.

3.1.1 ACTOYHUK NUTaHUA
Mcnonb3ynte MCTOYHMK NUTaHus, obecneumnsatomii ot 90 go 240Bgrys, OT 45 o 440 u.
3.1.2 Kabenb nuTaHus

Mcnonb3ynte Tonbko kabenb NUTaHuA, NpegHasHayveHHbI Ansa gaHHoro npmubopa. O6partutecs K
rnaee 8.2 Akceccyapbl 5151 KOHKPETHbIX CTaHA4apTOoB.

3.2. dyHKUMOHaNbHaA NpoBepkKa

CnepgynTe MHCTPYKLUUN HUXe, YTOObI BbINOMHUTE BbICTPYI0 (hYHKLMOHAMNBHYHO NPOBEPKY
ocumnnorpada.

3.2.1. BknroyeHne nutaHma ocuunnorpada

BcTaBbTe BUNKY NuUTaHns B po3eTky U HaxxmuTe kHornky ON/OFF [BKI1/BbIKI]. 3atem HaxmuTe
kHonky DEFAULT SETUP [HacTpowiku no ymonyanuto]. OcnabneHuve wyna no ymonyaHuio
HacTpoeHo Ha 1X.

DEFAULT SETUP SAVE TO USB

KHonka HacTpoeK No ymosn4aHuro

3.2.2. NopkntoyeHue ocuunnorpadca

YcTaHoBuWTe nepekntoyaTens Ha wyne Ha 1X 1 nogknounte wyn k Kanany 1 Ha ocumnnorpade.
CHayvana BbIPOBHSITE CMOT Ha KOHHEKTOpE Luyna ¢ BbICTynoMm Ha BNC-paszbeme kaHana 1 u
HagaBsuTe, YTOObl MPUCOEANHUTL €ro; 3aTeM NOBEPHUTE BMpaBo, YTOObI 3aKpenuThb LUyM Ha MecTe;
rocne 3Toro coeagnHUTE HAaKOHEYHMK LLyna U KOHTPOMbHbIV BbIBOA K BbIXO4aM KOMMeHcauun Lyna
PROB COMP. Ha naHenu ectb otmeTka Probe COMP ~5B @ 1kl L.

KaHan 1 ans nogknoyeHus wyna KomneHcauus wyna
PROBE COMP
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3.2.3. HabnogeHue opmbl curHana

HaxmuTe kHonky AUTOSET [ABTOHACTPOWVKA], 1 B TeYeHMe HECKONbKIUX CeKyH/ Ha Aucnnee
AOMKeH NOABUTBLCS NPSIMOYTONbHbBIN CUrHan ¢ amnnutyaoun konebaHmm okono 5B npu 1klMu.
HaxxmnTte KHoMnKy mMeHto kaHana 1 [CH1 MENU] aBaxabl, YTOObl O4NCTUTL 3KpaH. HaxXmnte KHOMKY
MeHto kaHana 2 [CH2 MENU] n nosTopuTe warun 2 n 3, 4tobsl npocmoTpeTh KaHan 2.

Autoset X

Multi-cycle

I

Rising edze

e

3.3. NpoBepka wyna

3.3.1. Be3zonacHocTb

Mpy UCnonb3oBaHUM LLlyna AepXX1Te nanblbl 33 NpeaoxXpaHUTenemM Ha Kopnyce Liyna, YToobl
n3bexaTtb NopaxeHNst aNeKTpu4eckumM TokoMm. He npukacanTeck K MeTanmieckum 4acTam rornoBKu
Liyna, Korga oH MOAKIYEH K MCTOMHUKY NuTaHus. MoakniounTe Wwyn K ocumnnorpady v
NOACOEANHUTE KNeMMy 3a3eMIEeHMs K 3a3eMINEHUNI0 Nepes HadyanoM Kaknx-nnbo namepeHuil.

-

-

- -

-u..-"“-
-~
- ﬁn PRLOEPEHNTENE

~

ﬂ:j-"' LNA NENELSE

3.3.2. Ucnonb3oBaHMe MacTepa NPOBEPKMU Lyna

Kaxablvi pa3 npu noaknioueHnn Lyna K BXOAHOMY KaHany crnefyeT UChofib3oBaTh MacTep
npoBepku Lyna, 4Tobbl ybeantbes, YTo wyn paboTtaeT npaBunbHo. ECTb ABa cnocoba aTo caenarth:

1) Wcnonb3ynte BepTMKanbHoe MeHIO (Hanpumep, HaxmuTte kHonky CH1 MENU), yTobbl
HaCTPOUTb KO3ULMEHT ocnabneHns yna.

2) Haxmute kHonky PROBE CHECK [[MTPOBEPKA LLYTIA], 4To6bl Bocnons3oBatbca Mactepom
NPOBEPKM LLyNa, U CKOHpUrypupyntTe koadpuumMeHT ocnabnerHns wyna, TwartenbHO creays
yKa3aHNsM MEHHO.
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3.4. Py4yHasa HacTpoMKa KoOMneHcauuu Lyna

Mpv NepBOM NOAKIOMEHWUM LLlyNa K BXOAHOMY KaHarny crieayeT BbiNOMHUTb 3Ty HACTPOMKY BPYYHYHO,
YTOObI MPUBECTN B COOTBETCTBME LLYM N BXOAHOW KaHarmn. HekoMneHCMpoBaHHbIA UM HEBEPHO
CKOMMEHCUPOBAHHbIN LLYyN MOXET NPUBECTU K OLUMOKaM MUN MOrpeLLHOCTAM B UamepeHun. YTobbl
HaCTPOUTb KOMMEHCALMIO LLyrna, creaynTe waram HUXe.

1. YcraHoBuTe ocrnabneHue wyna B MeHIo kaHana Ha 10X. YcTaHOBUTe nepeknoyaTtens Ha wyne
Ha 10X n nogkniounTe wyn k Kanany 1 Ha ocuunnorpade. Ecnn Bbl UCnonb3yeTe HaKOHEYHUK-
KPHOYOK Lyna, ydoeanTech, YTO OH NNOTHO BCTaBMEH B LWyn. [MoaknioumMTe HaKOHEYHMK Lyna K
pasbemy PROB COMP ~5B @1KI'L, u KOHTPOmMbHbLIN BbIBOA K Knemme 3a3emreHnss PROB
COMP. OtobpasnTte kaHan u 3ateMm HaxmuTe kHonky AUTOSET.

2. TpoeepbTe hopmy 0TOOPaKaeMoro curHana.

KomneHcauusi usbbitouHa - L 1

KomneHcauus HegocTtaTo4yHa L ‘ N

KomneHcauus npasunbHas

3. Ecnn HeobxoamMmMo, UCNOoNb3ynTe HEMETANMMYECKY0 OTBEPTKY, YTOObI HACTPOUTL MEPEMEHHYIO
€MKOCTb Lyna o nonyyvyeHus hopmbl cUrHana, CooTBETCTBYHOLLEN pucyHKkam Bbiwwe. [pu
HeobXxoaMMOCTK NOBTOPMTE 3TOT war. CM. pUCYHOK HUXKe ANns cnocoba HacTpoku.

3.5. HacTpouka ocnabneHus wyna

LLlynbl umeroT pasnmyHbIn KoahdUUMEHT ocrabnenns, KOTOPbIN BIMSIET HA BEPTUKaNbHOE
MacwTabnpoBaHue curHana. PyHkumna nposepku wyna [Probe check] ncnoneayetcs, 4Tobbl
ybeanTtbes, 4To HacTpoiika ocnabneHus wyna cooTBeTCTBYET ocrnabneHuto wyna.

B kayecTBe anbTepHATMBHOrO METOAA MPOBEPKM LLLYNa MOXHO HaXKaTb KHOMKY BEPTUKANIbHOrO MEHHO
(kak Hanpumep, kHonky CH1 MENU) 1 BeibpaTe HacTponky wyna [Probe option], koTopas
COOTBETCTBYET KO3 PULUMEHTY ocnabneHnsa BaLlero Lyna.

Y6eantecnb, 4TO NepeknoyaTens ocrnabneHns Ha Wwyne cooTBeTCcTBYeT HacTpowke wyna Ha
ocuunnorpade. NepekntoyeHne ocywiectensetcs mexay 1X n 10X.
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Koraa nepekntoyatens ocnabneHns yctaHoBneH Ha 1X, Wwyn orpaHu4MBaeT LUMPUHY NONOCHI
nponyckaHus ocumnnorpadga go 6Mlru. Ytobsl ncnonb3oBaTh NOMHYO MNOMOCY NPOMNycKaHWs
ocumnnorpada, yoeamrech, 4To nepeknoyaTesnb ycTaHoBneH Ha 10X.

3.6. ABTOMaTu4yeckas KanmobpoBka

Mpoueaypa aBTOMaTU4ECKON KanMBpOBKU MO3BONSET ONTUMU3NPOBATL NYTb NPOXOXKAEHMSA CUrHana
ocuunnorpacda gna MakcmanbHON TOYHOCTU n3mepeHui. MNMpoueaypy MOXHO 3anycTuTb B fitoboe
Bpems, HO HeobXoAMMO 3anyckaTb KaxXabl pa3, kKoraa oKpyatLlas TemnepaTtypa U3MeHsieTcs Ha
5° n 6onee. [ins 6onee To4YHOM KannMBpPOBKK, NoXanyncTa, BKNOYMTE NUTaHWe ocumnnorpada u
nogoxamte 20 MUHYT, NOKa OH He NPOrpeeTcs A0CTaTO4HO.

Y106kl KOMNEHCMPOBATL MyTb MPOXOXKAEHWS CUrHana, OTKIKYUTE BCe LWynbl nnu kabenu ot
BXOOHbIX pa3beMoB nepegHen naHenun. 3atem Haxmute kHonky UTILITY, BbibepuTe onumio Do Self
Cal [BbinonHnTL aBTOMaTUYECKYI0 KanMbpoBKy] U criefynTe yKazaHUsSM Ha aKpaHe.

3.7 BxogHoun wnend nornyeckoro aHanusaropa

Cepua MSO500D ocHalleHa yHKUMENR NOrMYECKOro aHanmaaTopa; BXOAHOM NOpT NIOrM4eckoro
CcuvrHana BbIrnmaguT cnegyowmm obpasom:

O0I0CIQICICIDICICIDIOLN0,
OICICISISITITITITITIO

LLIne|7|cb C KNNeMMHbIM coeinHeHneM Nnoka3aH Ha PUCYHKe HWXe:
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1. Pasbem umdpoBoro Bxoga
OO6wwee uncno BxoaoB UMdpoBoro curHana — 18, pacnonoxeHbl B Aea psiaa: GND, DO-D7 u
GND, D8-D15.

2. LlUtencenbHbIn pasbem Lwwrenda
BcTtaBbTe Wwneind Bo BXOAHOW NOPT NOMMYECKOro cMrHana B COOTBETCTBUM C
nocriefoBaTenNbHOCTLI0 BXOAHOMO nopTa.
MpumeyvaHue: NMpu NnogknoyeHUM K NpMBopy akkypaTHO BCTaBMNANTE BXOAHbIE pa3beMbl,
4YTOObI M3bexaTb NOBpeXOEHUS kKabenbHbIX HAKOHEYHUKOB UNW APYyrux getanen.
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nmaBa 4. OCHOBHbIEe XapaKTepUCTUKHU

OaHHas rnaBsa cogepxut obLyto MHopmaLmio, KOTopy HeOBXOAMMO U3ydnTb Nepen
ucnonb3oBaHuem ocuunnorpadga. OHa BknoYaeT criegytoLLee:

Hactpowka ocumnnorpacda

Tpurrep

Bbi6opka gaHHbIX

MacwwtabupoBaHme 1 NO3MLMOHNPOBAHWE OCLMMIOrpamMmbl
N3mepeHne curHana

ok wbhPE

4.1. Hactpounka ocuunnorpacdca

Bo Bpems paboTbl ¢ ocumnnorpadom 4acto Bbl MOXETE UCMONb30BaTh TPU OYHKLNN:
ABTOMaTM4yeckasn HacTponka [Autoset], coxpaHeHMe HacTPOeEK U BbI30B HACTpoek. [lanee atu
PYHKLMM ONUCLIBAIOTCHA OTAENBHO.

ABTOMaTHUecKasa HacTpomka: OT1a PyHKLUNS MOXKET UCMOMb30BaTLCS, YTOOLI aBTOMaTUYECKM
HaCTPOWUTb FOPU3OHTAaNbHYHO Y BEPTUKANbHYIO LKAy ocuunnorpada u ycTaHoBUTb pa3Bsi3Ky
3anycka, T1M, No3vuuio, HaKMoH POHTA, YPOBEHb, PEXWUM TpUrrepa v T.4., ANs NonyyYeHus
cTabunbHOro oTobpaxkeHus curHana.

CoxpaHeHue HacTpoek: [1o ymonyaHmio ocuunnorpad 6yaeT COXpaHATb HaCTPONKK Kaxablv pas
nepea BbIKIMHYEHMEM U aBTOMATUYECKN BbI3biBaTb UX NpUW BKNoYeHuu. (lMpumeyvarue: Ecnu ebl
u3MeHsieme Hacmpoluku, rnoxkasyticma, nodoxxdume 6osiee 5 cekyHO neped ebIKSIOYeHUeM
ocuusnnozpagha, Yymobbl obecreyums coxpaHeHUe HO8bIX HacCMpPoOeK). Bbl MoXxeTe coxpaHaTb
10 nocTosAAHHbIX HACTPOEK ocumnnorpada 1 nepeycrtaHaBnMBaTb X N0 HEOHXOANUMOCTH.

Bbi3oB HacTpoek: Ocuunnorpad MoXeT Bbi3biBaTb M0ObIE M3 BALLMX COXPAHEHHBLIX HACTPOEK MUK
3aBOCKNE HACTPOWKKN MO YMOIYaHUIO.

HacTtpouku no ymonuyanuto: Ocuunnorpad npy 4OCTaBke € 3aBoAa NnpeaBapuTenisHO HaCTPoeH
ans paboThbl B LUTATHOM pexuMe. OTO HacTpowmka No yMonyaHuio. Bel MmoxeTe Bbl3aBaTb 3Ty
HacTpoWiky B Mtoboe BpeMs, korga BaMm Heobxoammo. YTobbl NOCMOTPETb HACTPONKM MO YMOMYaHUIo,
obpaTtuTtechb k Pasgeny 5.6.3.

4.2. Tpurrep

Tpurrep onpenenseT, korga ocuunnorpad Ha4yMHaeT nony4yatb AaHHble M 0ToOpaXkaTb cUrHar.
Korga Tpurrep npaBunbHO HACTPOEH, ocumMmnorpad MoXeT KOHBEPTUPOBATb HECTAOUIbHbIE
OTOOpa)KeHUs UMW MYCThble 3KPaHbl B MOMHOLIEHHbIE OCLMITNIOrpaMMbl. 34eCb NPUBeAeHbl OCHOBHbIE
NPUHUMNbLI paboTbl TpUrrepa.

McTouHuk Tpurrepa: Tpurrep MOXeT reHepmMpoBaTbCA MHOXECTBOM UCTOYHMKOB. Hanbonee yacTo
9TO BXOoAHOW kaHan (Ha Bbibop CH1 1 CH2). HeBaxHo, oTobpaxkaeTcst BXOOHOW CUrHarm Unu HeT, OH
MOXET MCMOMb30BaTbCH B KayecTBe Tpurrepa. Takke UCTOYHUKOM Tpurrepa MoxeT 6biTb nobon
CurHarn, NoAKmMYEHHbIN K BHELLHEMY KaHany Tpurrepa unv fMHUU nepemMeHHoro Toka (Tonbko Ans
TpUrrepos No ppoHTY). ICTOYHKK C NNHUEN NepeMEHHOr0 TOKa NOoKa3biBaeT YaCTOTHbIE CBA3N
MeXAy CUrHarom n ceTeBbIM NUTaHNEM NEPEeMEHHOro ToKa.
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Tun Tpurrepa: Ocumnnorpad MMeeT LWeCTb TUNOB TpUrrepoBs: No ppoHTy [Edge], no BuaeocurHany
[Video], no wupuHe nmnynbca [Pulse Width], no HaknoHy dpoHTa [Slope], no BpemeHu [Overtime] u
nornepemeHHbIn [Swap].

> Tpurrep no cdpoHTy [Edge] ncnonbsyetr ansa sanycka aHanorosble Unv UMGPOBbLIE CUTHANbI.
OH cpabaTbiBaeT, Koraa BXO4HOW MCTOYHWK TpUrrepa nepecekaeT onpeaerneHHbIvi nopor B
onpegeneHHoOM HanpasneHuu.

» Tpwurrep no BugeocurHany [Video] cpabaTbiBaeT Nno NMHWM UNKU NOMO CTaH4APTHOIO
BMaeocurHana.

» Tpwurrep no wupuHe umnynbca [Pulse width] moxeT cpabaTtbiBaTb N0 HOPManbHbLIM UMK
WHBEPTUPOBAHHBLIM MMMYyNbCaM, KOTOpbIEe OTBEYalOT YCNOBUAM 3anycka.

» Tpwurrep no HaknoHy cpoHTa [Slope] ucnonbayeT Ans 3anycka MOMEHT HapacTaHW4 1 cnaja
dpoHTa curHana.

> Tpwurrep no BpemeHu [Overtime] cpabaTtbiBaeT, koraa hpoHT curHana gocrturaet
YCTaHOBIIEHHOrO BPEMEHM.

> [TMonepemeHHbIN TpUrrep [Swap], B aHanorosbIx ocumnnorpadgax, jaet ctabunsHoe
oTobpaxeHue curHanoB Ha ABYX pasnuyHbIX YacToTax. [MaBHbIM 06pa3omM OH MCNofMb3yeT
KOHKPETHYIO YacTOoTy AS14 NepeKknioyeHna mexay AByMa aHanorosbiMu kaHanamm CH1 n CH2
TakvM 06pas3om, YTO KaHanbl reHePUPYOT CUrHanbl NoNnepeMeHHOro Tpurrepa vyepes
TPUITEPHYIO CXEMY.

Pexxum Tpurrepa: Bol MoxeTe BblibpaTb aBTomMaTnydeckuii [Auto] nnu wratHeii [Normal] pexum,
yTOObI ONpeaennuTb, kak ocumnnorpad byaeTt nonyyatb AaHHbIE, KOrAa OH He obHapyXuBaeT
ycnosug 3anycka. B pexume Auto ocumnnorpad cBo604HO BbIMOMHSAET NONy4YeHne B OTCYTCTBME
Aevicteytowero Tpurrepa. OH No3BONAET reHepupoBaTh HeynpaBnsemble OCUMINorpaMMbl C
pa3BepTkon, ycTaHoBneHHon Ha 80 mc/geneHvne unu megneHHee. B pexume Normal ocumnnorpad
o6HoBNsiIeT oTOBpaXkaemyto OCUUNIIOrpaMmy TONbKO Npu 0BHapyXeHun OeNCTBYIOLLEro YCroBus
Tpurrepa. 1o aToro o6HOBMEeHNs, ocumnnorpad Bee eLle oTobpaxkaeT cTapyo ocumunnorpammy.
OTOT pexum crieyeT UCNonb30BaTh, KOraa Bbl XOTUTE BUAETb TOMbKO OCLMMNOorpamMmmbl,
nonyyeHHble no Tpurrepy. B aTom pexxume ocuunnorpad otobpaxaeT ocuMnnorpaMmmy TOMnbKO
nocne nepeoro Tpurrepa. [nsa BbINONHEHUS MOMYyYEeHUs OAMHOYHOM NocneaoBaTeNnbLHOCTU
HaxxmuTe kHornky SINGLE SEQ.

Pa3Bs3ka 3anycka: Pa3Bsiaka 3anycka onpefernsieT, kakas JyacTb curHana byaet nonydveHa
TPUITEPHON CXEMOMN. DTO MOXET MOMOYb NONYYNTb CTabUbHOE OTOBPaXKeHMe OCUUNNOrpaMmbl.
[na ncnonb3oBaHus pa3Ba3ky 3anycka HaxxmuTe kHonky TRIG MENU, BeiGepute Tpurrep Edge nnm
Pulse u 3aTtem BbIGepuTe onuuio passsasku [Coupling].

Mo3uumnsa Tpurrepa: YnpaeneHme ropusoHTanbHON No3nLMen yCcTaHaBNMBaeT BpeMsl Mexay
nosvumer Tpurrepa 1 LEHTPOM dKpaHa.

HaknoH cdhpoHTa n YpoBeHb: YnpasneHne HaknoHom poHTa 1 YpOBHEM NO3BONSET ONpeaennTb
Tpurrep. Onums HaknoHa poHTa [Slope] onpeaenseT, rae HaxoguTcsa Tovka cpabaTtbiBaHUS — Ha
HapacTalwLem nunm cnagatroLiem ppoHTe curHana. [nsa BeINONHEHUS pPeryrnmpoBKU HaKnoHa
dpoHTa, Haxkmute kHornky TRIG MENU, Bbibepute Edge trigger n ucnonb3symte kHonky Slope ans
Bblbopa HapacTatoLLero [rising] nnu cnagatowero [falling] gppoHTa. KHonka TRIGGER LEVEL
yrnpaBngeT nonoxeHvem Tovkn cpabaTbiBaHUA OTHOCUTENBHO (DPOHTA.

YpoBeHb TpUrrepa MoXHo
\ / HacTpoWUTb BEPTUKAINbHO

Hapacratowmint poHT Criagatowmin poHT
HaknoH chpoHTa MOXeT BbITb HapacTaloLLMM UMK CaaaoLLnM
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4.3. BbibopKka AaHHbIX

Mpy nony4eHMr aHanoroBoro curHana ocumnsorpadg KoHsepTupyeT ero B undposon. EcTb aBa
TMna BbIOOpKM AaHHBIX: Bblibopka B peansHom BpeMmeHun [Real-time] n QkemBaneHTHasi BbIOOpKa
[Equivalent]. Beibopka B peanbHOM BpemeHu uMmeeT Tpu pexxuma: Normal [wtaTtHein], Peak Detect
[OBHapyxeHune nuka curHanal n Average [YcpeaHeHHbIN].

Normal: B aTom pexrme BbIGOpKM ocuumnnorpad 3aMmepsieT curHan ansg noCcTpoeHus
ocumMnnorpaMmMbl Yepes paBHble MHTEPBarbl. ATOT PEXUM TOYHO NpeacTaBnseT CUrHan B
B6onbwunHcTBe cniyvae. OgHako, OH HE y4MTbIBAET ObICTPble M3MEHEHMS aHANoOroBoro curHana,
KOTOpbI€ MOTYT MPOMNCXOANTb MEXAY OBYMSI 3aMepaMm, YTO MOXKET NMPMBECTU K UCKAXKEHUIO
MHdOPMALMKM U NPOMNYCKY KOPOTKMX UMMNYSbCOB. B Takux cnyyasax cnegyeT Ucnosnb3oBaTh PEXUM
Peak Detect ons nony4yeHus aHHbIX.

Peak Detect: B aTom pexume BblIOOpkM ocuunnorpad samepsieT MakcMMarnbHble U MUHUMAarbHble
3HaYEeHUs1 BXOASLLEro cMrHana B KaxaoM MHTepBare 3amepa W UCMoNb3yeT 3TU 3Ha4YeHust angd
oTobpaxeHus ocumnnorpammbl. Takum obpasom, ocumnnorpad MoxeT BblbpaTb 1 0TOOpasnTb Te
KpaTKOBPEMEHHbIE UMMNYNbCbI, KOTOPbIE MOTyT ObITb NponyLUeHbl B pexxume Normal. OgHako, B
3TOM PEXMM YPOBEHb LWyMa OydeT BhiLLE.

Average: B aTom pexume BblIGOpkM ocuunsiorpad nony4aet HECKOMbKO OCUMMNOrpamMMm, yCpeaHsieT
NX N oToBpaXkaeT Nosny4YeHHyH ocuuorpammy. ATOT PEXMM MOXHO UCMONb30BaTh ANs
COKpaLLEHUsI CIyYanHbIX NMOMEX.

AkBMBaneHTHaA BbIOOpKa: OTOT TN BbIOOPKN MOXET UCNONb30BaTLCS ANs NepUoandecKnx
curHanoB. Ecnn ckopocTb BbIOOPKN CRIULLIKOM HU3Kasi NPW BbIOOpKe B peanbHOM BPEMEHHU,
ocumnnorpad 6yaeTt Mcrnonb3oBaTh PUKCMPOBAHHYHO CKOPOCTb OISl BbIODOPKM AaHHbLIX CO
CTalMOHapPHOW MarneHbKoW 3aep>KKo Nocre Nosly4eHns Kaxaoro kagpa AaHHbix. Mocne
noBTOpeHUs Tako Bblbopku N pas, ocumnnorpad pacnonoXxuT nony4YyeHHble N kKagpoB AaHHbIX Mo
BPeMeHMU, YTOoObl CO3aaThb HOBbIN Kaap AaHHbIX. 3aTeM ocumnnorpaMmMma MoxeT ObiTb
BoccTaHoBneHa. Yucno pa3 N 3aBMCUT OT 3KBUBANEHTHOW CKOPOCTU BbIGOPKN.

BpemeHHas pa3BepTka: Ocuunnorpad oumdpoBbIBaeT curHarnbl, nonyyas 3Ha4eHne BXO4HOro
curHana B OTAernbHbIX Toukax. BpemeHHasa pa3BepTka noMoraeT HaCTPOUTb, Kak YacTo 3Ha4YeHus
oumndposbiBaloTcA. Mcnonbaynte pyuky SEC/DIV ons HacTpOrKN BpeMEHHON pasBepTKu Mo
ropu3oHTanu, KoTopas NoAxXoAuT ANs BalluX Lenen.

4.4. MacwtabupoBaHue u lNo3nunoHnpoBaHme ocumunnorpamMmmbl

OTobpakeHne ocuunnorpaMmmMbl Ha 3KpaHe MOXXHO M3MEHUTb, HACTPOMB ee MacLuTab u
no3uumMoHnpoBaHue. Mpn nameHeHnn macTaba oTobpakeHre ocuunnorpaMmmbl oyaet
YBENMYMBATLCS UM YMeHbLUAaTbCs B pasmepe. MNpu nameHeHnn nosnumoHMpoBaHUs
ocuunnorpamma 6yaeT cmelLaTbCs BBEPX, BHU3, BIPaBO UMW BIEBO.

MHamkaTop MCXOAHOro MONOXEeHUs KaHana (pacrnonoXeHHbIN crieBa Ha KOOPAMHATHOWM CETKe)
NOeHTUUUNPYET KaXKaYH ocuunorpamMmmy Ha akpaHe. OH yKasblBaeT HyNieBOM YPOBEHb
ocuunnorpaMmmeil.

BepTukanbHbIA MacliTab 1 Nno3nLUoHMpoBaHue: BepTukanbHoe pacnonoxeHue
ocuMNIIorpaMmMbl MOXHO U3MEHATb, NepeaBurad ee BBepX U BHU3 MO aKpaHy. [ns cpaBHeHWs
OaHHbIX Bbl MOXeTe BbIPOBHSATL ocLuminorpammy no apyrou. MNMpu Haxxatum kHomnku VOLTS/DIV anga
N3MEHEHMS BEPTUKANbHOIo MmaclTaba ocumnnorpammel, oTobpaxkaemas ocumnnorpamma éyget
CKUMaTbCS UKW PacLUIMPATLCS A0 HYNEBOro YPOBHS.
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OCHOBHbIE XapaKTepUCTUKn

Fopu3oHTanbLHLIN MacwTad u No3uunoHMpoBaHue: MHopmaumsa Ao 3anycka.

MoxHo HacTpouTb TOPU3OHTAJIbHOE MOJIOXKEHUE [HORIZONTAL POSITION], uyTobbl
NOCMOTPETb AaHHble OCUMNIorpaMmmbl 40 TpUrrepa, nocrne Tpurrep nnm Hekotopble 13 HUX. Korga
Bbl MEHSIETE FOPU3OHTarNbHOE NOMOXEeHNE OCUMMNOrpamMMbl, (PAKTUYECKN Bbl MEHAETE BPEMST MEXAY
NnonoXeHwem Tpurrepa 1 LLEHTPOM 3KpaHa.

Hanpumep, ecnu Bbl XOTUTE BbISCHUTb MPUYNHY KPaTKOBPEMEHHON UMMNYIbCHOM NOMEXW B BaLUEN
KOHTPOIbHOM Cxeme, cnefyeT YCTaHOBUTb TPUITEp Mo 3TOM NOMEXe 1 yBENUYNTbL Nnepuos oo
3anycka 4oCTaTovHO, YTOObI 3axXBaTUTL AaHHbLIE 40 MOMEXW. 3aTeM Bbl CMOXETE NPOaHaNM3MpoBaThb
JaHHble O0 3anycka 1, BO3MOXHO, BbIACHUTb MPUYnHY. Bbl MOXeTe U3MEHATb rOpU30oHTasbHbIN
MacTab Bcex ocumnnorpamm, nosopaymeas pydky SEC/DIV. Hanpumep, Bbl XOTUTE NOCMOTPETb
TOSBbKO OOMH LMKIT OCUMNNorpamMmmbl, 4ToObl UISMEPUTL NOSTOXUTENbHbIN BLIBPOC MO ero
HapacTatowemy poHTy. Ocumnnorpacd nokasbiBaeT ropusoHTasnbHbIN MacluTab Kak BpemMsi Ha
JerneHne B NokasaHuax maclitada. Tak kak BCce akTMBHbIE OCLUITIOrpaMmMbl UCMONb3YIOT
OLJMHaKOBYIO BPEMEHHYIO pa3BepTKy, ocumnnorpad otobpaxaeT TONbKO OAHO 3HAYEHWUe Ans BCex
aKTMBHbIX KaHasoB.

4.5. UsmepeHue curHana

Ocumnnorpacb 0To6pa>|<aeT 3aBNCUMOCTb HanpsaXXeHnqa oT BpeMeHn N1 MOXXeT NOMOYb N3MEPUTb
OTO6pa)l(aeMblﬁ curdan. Ectb Heckonbko cnoco6oB npoBecTn namepeHund: ¢ UCnoJib3oBaHMEM
KOOp,ElMHaTHOVI CETKN, KypCOpOB Ui BbINOJTHEHNEM aBTOMaTU4eCKOro namepeHu4.

KoopauHaTtHas ceTka: OTOT MeToA NO3BOSSIET BbIMNOMHUTL ObICTPYHO BU3YarbHYH OLEHKY U
NPOBECTM NPOCTbIE N3MEPEHUS C NOMOLLbIO OENEHUS KOOPAUHATHOM CeTkMN 1 KoadhdumumeHTa
MacliTabmpoBaHus.

Hanpumep, Bbl MOXeTe BbINOMHUTL MPOCTbIE U3MEPEHNS, MOCYMTAB OCHOBHbIE U Marible OeNeHNs
KOOPAMHATHOM CETKN U YMHOXMB MX Ha KO3hpMLUMEHT MacluTabupoBaHusi. Ecnv Bbl HacunTanm 6
OCHOBHbIX BEPTUKASbHbIX AENEHUIA CETKN MeXAY MUHUMArbHBIM Y MakCMMarbHbIM 3Ha4YEHNEM
curHana, n 3HaeTe, 4To koadhmumeHT MmacwTabnposaHusa paseH 50mMB/geneHune, Bbl Nerko
paccunTaeTe pasMax HanpsikeHUs crnegyroLwmm obpasom:

6 npenennn x 50mB/genexHne = 300mB.

Kypcop: 3T0T MeToq no3BonseT NpoBOAUTb M3MepeHusi, nepeasuras kypcopbl. Kypcopbl Bcerga
NOSIBMSAOTCA NapamMmu, M oTobpaxkaeMble nokasaTenm ABASTCA NPOCTO UX N3MEPEHHBLIMU
3HaveHusiMu. EcTb aBa Tvna kypcopos: Kypcop amnnutyabl u Kypcop BpemeHu. Kypcop amnnuTyabl
BbIMNSANT Kak rOpU3oHTanbHas NpepbIBUCTas NIUHUS, 3MepstoLLas BepTUKarnbHble NapameTpbl.
Kypcop BpemMeHM BbIMMSAMT Kak BEpTUKanbHas NpepbiBUCTas NIMHUS, U3MepsiioLLas ropusoHTanbHbIe
napameTpbl.

Mpn ncnonb3oBaHMKU KYpCOPOB, NOXanyncTa, ydoeamTech, YTO UCTOYHMK YCTAHOBMEH AN1S CUrHana,
KOTOpbIM Bbl XOTUTE N3MEPUTb Ha 3KpaHe. [Jns ncnonb3oBaHnga Kypcopa HaxkmuTe kHonky CURSOR.
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Cursor X
Type

B OV
B4V

Dif Far

1.00%

ABTOMaTuyeckoe usmepenme: Ocumnnorpad B 3TOM peXXMme BbIMNOSIHAET BCe pacyeThbl
aBTOMaTnyeckn. Tak kak JaHHOe U3MepeHue NUCMosb3yeT TOYKM 3anncy ocumimorpaMmm, oHo bonee
TOYHOE, YEM U3MEPEHME C MOMOLLILIO KOOPAMHATHOM CETKU U KypcopoB. ABTOMaTUYECKOE
n3MepeHne oTobpaxaeT pe3yrbTaTbl UBMEPEHUSI B NOKA3aHUSIX, KOTOPLIE NEPUOANYECKU
0BHOBMATCSA NPY NONMYYEHUN HOBbIX AAHHbIX OcLMIIorpadom.
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naBa 5. OcHOBbI paboThbl.

MepenHas naHenb ocuunnorpada pasgeneHa Ha HecKonbko (PyHKUMOHanNbHbIX 30H. B aTon rnase
npeacTasneH 6bICTPbIN 0630p BCE KHOMOK yNpaBeHns Ha nepeaHen naHenu, a Takke
oTobpaxxaeMon Ha aKkpaHe MHopMaLmMn 1 COOTBETCTBYIOLMX Npouedyp ucneitaHus. Ha pucyHke
HWXe nokasaHa nepeaHas naHenb LUndpoBbix ocumnnorpadgos cepun MSO5000D.

MepenHas nanens cepun MSO5000D

Measure X
Source
H1
H2 (close)
tvpe

1|
Frequency
eriod

O Maximum

ORise Time

17161514 13 12 11 10
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1. dopmaT oTOBpaKeHUs:
. BeKTopr - : Touku

: Cepblil 03Ha4YaeT aBTOMaTU4Yeckoe nocriecBedeHne; 3eneHnlin 03Ha4YaeT, YTo
BKMOYEHO O0TobpaxeHne nocrnecBeveHusl. Koraoa ukoHka CBETUTCS 3eNeHbIM, oA Hew
OyaeT nokasaHo Bpemsl 0TOOpaXKeHNs NOCnecBeYeHus.

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

Ocuunnorpad BblbupaeT gaHHbIE 4O TpuUrrepa.

EI -

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

Ocuwmnnorpad o6Hapyxun Tpurrep v nony4aeT UHopMaLmio nocne Tpurrepa.

(A Ocumnnorpacd pabGoTaeT B aBTOMaTU4YECKOM PEXNME W1 Nony4YaeT ocuMnorpaMmbl B
OTCYTCTBME TPUITEPOB.

S| Ocuwmnnorpac nonyyaeT 1 otTobpaxkaeT AaHHbIe OCLMINIOrPaMM HEMPEepbLIBHO B peXume

CKaHMPOBaHMSI.
° .Ocuunnorpad npekpaTun nosly4eHne AaHHbIX cUrHana.
S Ocumnnorpad 3aKoHYUI NOSyYeHe OAUHOYHONM NocriefoBaTeNbHOCTY

4.  WkoHKa MHCTPyMeHTa

-: Ecnu cBeTuTCSA 9Ta MKOHKa, KnaBmaTypa ocuunnorpadga 61okMpoBaHa OCHOBHbIM
KoMrbloTepom Yepes USB.

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

-: OTa UKOHKa 3aropaeTcs, TOMNbKO Koraa ¢ KOMMNbIOTEPOM NoAKMNoYeH BTopocTeneHHbin USB
uHTepdenc.

lMoka3aHms oToOpaXkatoT HACTPOWKY OCHOBHOM BPEMEHHOW pPa3BePTKM.

OKHO OCHOBHOW BPEMEHHOW pa3BepPTKM.

OTobpaxeHne NoNoXeHWs aKpaHa B NaMATU AaHHbIX U pasMep AaHHbIX.

BpemeHHas pa3BepTka OKHa.

Pabo4yee MeHI0 NOKa3bIBAET Pa3MUHYH0 MHAOPMALMIO AN pasnnyHbIX QYHKUNOHAMbHbIX
KHOMOK.

10. Tlokasatenb oToGpaXxkaeT noacyeT YacToThbl.

11. TlokasaTenb yKkasblBaeT ropM3oHTasrbHOE MOMoXeHNe curHana

12. Twn Tpurrepa.

© NG

I Tpurrep no opoHTY Ha HapacTarLweM PpPoHTE.
vlr"‘v . o
: Tpurrep nNo BMOEOCUrHany ¢ CUHXPOHM3aUNEN NNHUN.

~5 . Tp|/|rrep no BuageocurHany c CI/IHXpOHI/I3aL|,VIel7I nons.
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l—' . Tpmrrep no wunpnHe nMmnyrnbca, noyioxXnternbHad NoNAPHOCTDb.

u : Tpurrep no WwmpuHe umnynbca, oTpyuatenbHas NonsapHOCTb.
13. BcnnbiBatowlas nogckaska
14. YpoBeHb Tpurrepa.
15. VIkoHka nokasbiBaeT, MHBEPTUPOBAH CUrHam Unm Her.
16. OrpaHudeHmne nonockl nponyckaHus 20M. Ecnun aTa nkoHKa 3aropaeTcs, 3TO 3HAYMIT,
OorpaHu4eHne nonochl NPONyCcKaHMsa akTUBHO, €CIN HET — HEAKTUBHO.
17. WKoHka nokasbiBaeT pa3Bs3ky KaHana.
18. Mapkep kaHana.
19. OkHO oTOGpaxaeT ocuunnorpaMmmy.

5.1.1. ®opmat XY

dopmat XY ucnonbayeTcsa Ans aHanmsa casura ¢asbl, TakMe Kak npeacTtaBneHHble ourypamm
JInccaxy. 3ToT dhopmart rpacmnyeckm otobpakaeT 3aBUCMMOCTb HanpsieHnsa Ha CH1 n
HanpskeHnst Ha CH2, rae CH1 — ropusoHTanbHas ocb, a CH2 — BepTukanbHasa ocb. Ocumnnorpad
ncnonb3yeT pexmnm Bbibopkn AaHHbIX Normal 6e3 Tpurrepa n otobpaxaeT AaHHbIe B BUAE TOYEK.
CKopocTb BbIGOPKM yCTaHOBMNEHa Ha 1 MIH. 3anNpoCcoB/Cek.

Ocumnnorpad MoxeT nony4atb ocumnnorpaMmmel B oopmate YT npu nobon ckopocTn BbIGOPKU. Bhl
MOXeTe BUaeTb TakKylo e ocuunnorpammy B popmate XY. UTobbl BLINOMHUTE 3Ty onepawuio,
OCTaHoBUWTE BbIBOPKY U U3MeHnTe chopmat oTobpaxeHus Ha XY.

Tabnuua Huxke NokasblBaeT, kak paboTatoT HEKOTOpbIe 3NIeMEHTHI ynpaBneHus B oopmate XY.

AnemMeHThbI ynpaBneHus Ucnonb3yroTcsa unu HeT B popmate XY

YcraHaBnmBaeT rOpn3oHTallbH b

Hactpoiika CH1 VOLTS n VERTICAL POSITION
MacLuTab v nonoxeHue

HenpepblBHO ycTaHaBnvMBaeT

Hactpoiika CH2 VOLTS u VERTICAL POSITION

BepTUKarnbHbIA MacluTab 1 NonoxeHne

OnopHele curHanel [Reference] unu Matematuka [Math]

He ncnonbsyetca

Kypcopbl

He ncnonbsyetca

Autoset (OTobpaxaeT nepekntoyeHme Ha hopmat YT)

He ncnonbsyetca

HacTtponka BpeMeHHON pa3BepTku

He ncnonb3yeTcad

HacTtpoiika Tpurrepa

He ncnonb3yeTcad

5.2. HacTpomnka ropu3oHTaribHON pa3BepPTKU

Mcnonb3yinte HaCTPOWMKN rOpU30OHTanbHOW pa3BepTkn, YTODObl U3MEHSTL FOPU3OHTAarbHbIN MaclTab
1 nonoxexue ocuunnorpamm. lNokasatenb ropM3oHTanbHOro NONoXeHus otobpaxaeT Bpems,
npeAcTaBneHHoe LLeHTPOM 3KpaHa, Ucnonb3ys Bpems cpabaTbiBaHWUs B kayecTBe Hyns. Korga Bbl
n3MeHsieTe ropnsoHTanbHbI MacliTab, ocumnnorpamma 6ygeT pacTarmBaTbCs UU CXUMATLCS
OTHOCUTENBHO LieHTpa 3KpaHa. Noka3aTens B NpaBoM BepxHeM yriy oTobpaxaeT Tekyllee
ropu3oHTanbHoe NomnoxeHne B cekyHaax. M o3HavaeT “Main Time Base” [OcHOBHasi BpeMeHHas
passepTkal, a W — “Window Time Base” [BpemeHHas pa3sepTka okHa]. Ocuunnorpacd Takke nmeet
WKOHKY-CTperiKy BBepXy KOOpOUHATHON ceTkun Ans 0603HaYeHNs ropn3oHTanbHOrO NOMOXKEHWS.
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HORIZONTAL %

POSITION

0
HORIZ
MENU
SEC/DIV 7

1. Pyuyka FTOPU3OHTAJIbHOI'O NMONIOXEHWUA: icnonb3yeTcs Anst HACTPOMKU MNOMNOXEHUS
Tpurrepa OTHOCMTENbHO LieHTpa 3KpaHa.

2. Kaxxgas onuus HORI MENU [MeHto ropu3oHTansHOM HacTpoKrKn] onucaHsl ganee:

Onuum

Hactponkn

KomMmmeHTapumn

Window Control
[HacTpoiika okHal

Major Window
[naBHOe OKkHO]

Minor Window
[BTopocTeneHHOE OKHO]

BbiGypaeT rnaBHoe 1nm BTOPOCTENEHHOE OKHO B
pexume AByX OkoH. Mpu BbIGOpe OKHO
BblaensieTcsi. HaxxmuTe 3Ty KHOMKY B pexvme
O[HOr0 OKHa, YTOObl MEPENTM B PEXMM [ABYX OKOH.

Mark [MeTka]

Right arrow

[MpaBas cTpernkal

Left arrow

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

[Ounctuts BCe]

OTa PyHKLUMS UCNONb3YETCA TOMBKO B peXnve
OBYX okOH. OHa ycTaHaBnMBaeT METKM B
HEKOTOpPbIX MECTax OCLMNNorpamMmbl,
HeoOXOoAMMbIX MONb30BATENIO, U ULLIET 3TN METKU
C MOMOLLIbIO NPaBOW 1 NIEBOK CTPENKK. 3aTeM OHa
yCTaHaBNMBAET OKHO Ha 3Ty OTMETKY Ans
JanbHenLwero HabnogeHus.

Holdoff [Bagepxkal

Het

BbiOepuTe 3TOT NYHKT MEHIO U MOBOpaynBanTe
MHOIOPYHKUNOHAMbHYI0 PyyKy, YTOObI HACTPOUTL
3a0epXKKy BpemeHn cpabaTbiBaHNS B Juana3oHe
100HC — 10c. BbiGepute aTO MEHIO N HAXMUTE Ha
pY4Ky, 4TOBbI COPOCUTL BPEMS 3aEPXKKM Ha
HavanbHoe 3HadeHne 100HC.

Autoplay
[ABTOMaTU4eCKOE
BOCnpousBeaeHue]

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 COOTBETCTBYIOLLAS
ocuunnorpaMmMa, noka He OCTaHOBMUTCS, JOCTUTHYB
npaBoW rpaHMLbl FaBHOMO 3KpaHa CKaHUPOBaHWS.

Pexum ogHoro okHa [Single-window]
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Rl LT ]

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

PacnonoxeHue B NnamMaTh AaHHbIX yBENMNYEHHOro OKHa

NS AT

[(maBHOE OKHO

BTopocTteneHHoe OkHO
(YBENMYEHHOE OKHO)

| SAVE/RECALL MEASLIRE  ACOUIRE |

25 ke Tl
MHoroyHKUMOHaNbH = o 3 ;

py4ka MENU yriLiiy  CURSOR  DISPLAY

| M) s R

4. Pyuyka SEC/DIV: Vicnonb3yeTcsa ans M3aMeHeHNs ropn3oHTanbHOro Maclutaba BpemeHu, Tak,
YTOOLI pacTArMBaTh NN CKMMaTbL OCLUIIIIOTPaMMy FroOpu3oHTarnbHo. Ecnun nonyyeHne
ocumnnorpaMmmMbl 0CTaHOBMNEHO (C nomoLbio kHomkn RUN/STOP unu kHonkn SINGLE SEQ),
HacTporka SEC/DIV 6ygeT pactarmeatb UM CKUMaTb ocuunniorpammy. B pexnve osyx
OKOH, HaXXMUTE Ha pYy4Ky, YTOObI BbIOpaTh rmaBHOE NNn BTOpocTeneHHoe okHO. Koraa
BbIOpaHO rnaBHOE OKHO, 3Ta pyyka MMEET Te e DYHKLMKU, YTO 1 B PEXMME OOHOIrO OKHa.
Korga BbibpaHoO BTOPOCTENEHHOE OKHO, MOBEPHUTE 3TY PY4KY, YTOObLI N3MEHUTb MacLuTab
ocumnnorpamMMmbl, KOTOPY MOXHO yBenuumTs Ao 1000 pas.

lpumeyvaHue:

1. [Ansa nony4yeHusi dononHuUmMesibHol UHghopmayuu rno 3adepxxKy mpueazepa,
obpamumecsb K pa3desly dneMeHmbI ynpaeseHuss mpuaaepa.
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2. B pexume 00HO20 OkHa Haxkmume FO, ymob6bI CKpbIMb U/TU MOKa3amb MEHIO C npasol
CMOpPOHLI. Pexxum deyx okoH He noddepxusaem hyHKUUIO CKPbIMUST MEHIO.

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

Korga HacTponka SEC/DIV yctaHoBneHa Ha 80mc/geneHne unu menneHHee, a pexnm Tpurrepa
yCTaHOBIEH Ha Auto, ocumnnorpad paboTaeT B peXXnme nonyyYyeHns ckaHmpoBaHus. B aTom
pexume, oTobpaxeHne ocumnnorpaMmmbl 0OHOBNSETCS cneBa Hanpaeo 6e3 kakoro-nnbo Tpurrepa
WIN HACTPOMKN rOPU3OHTANBbHOIO MOMOXEHUS.

5.3. HacTpounka BepTUKanbLHOW pa3BepPTKMU.

HacTponkn BepTMKanbHOM pa3BepTKN NCNOMb3YOTCA Anst 0TobpaXeHus 1 yaaneHus
ocumnnorpaMMm, HaCTPOVKN BEPTUKaNbHOroO Maclitaba u pacnosnoXeHusl, yCTaHOBKN BXOLHbIX
napameTpoB 1 BbINOSIHEHMS MaTeMaTUYECKMX pacyeToB. Kaxapbii kaHan nMmeeT oTAenbHOe
BepTMKarnbHOEe MeH. OnucaHne MeHIo NPUBEOEHO HNXKE.

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

AR \VERTICAL NN

£

POSITION =

POSITION -
N A

X

£ | | -HhTH Y (enz
wenu  LwENU  {mENU.
VDLT s5/D |"'.I"'

VOLTS/DIV

\s

2. MeHr (CH1, CH2): OtoGpaxaeT onuun BepTUKaNbHOINO MEHHO; BKMOYAET UMK BbIKMOYaeT
oToBpaxeHue ocuuMnnorpamMmmbl KaHanos.

Onuum

Hactponku

KomMmmeHTapum

Coupling [Pa3sBsaska]

DC

[MocToAHHBIN TOK]
AC

[MepemeHHbIn TOK]
Ground

HacTtponka DC nponyckaeT cocTasnsioLue n
MOCTOSIHHOIO, U MEPEMEHHOro TOKa BXOAHOro curHana.
HacTtporika AC 6noKkMpyeT COCTaBNSOLLYH NOCTOSAHHOrO
TOKa BXOQHOro curHana u ocnadnset curHanb! Huke 10
.

[3azemneHne] HacTtporika Ground OTKnto4aeT BXOLHOW curHan.
20MHz Bandwidth Unlimited OrpaHnynBaeT LWMPUHY NOMNOChI NPOMYCKaHUSA, YTOObI
Limit [HeorpaHuyeHHO] COKpaTUTb LLYM Aucnnes; ounbTpyeT curHarn, 4tobbl
[OrpaHnyeHne Limited YCTpaHUTb LWYM 1 apyrue HeHyxHble BY cocTaBngatowme.
LWMPWHBI NOSOCHI [OrpaHunyeHo]

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

3HayeHun 1-2-5.
HacTtpoiika Fine nameHsieT paspeLleHne Ha ManeHbkue
Larn mexagy 3Ha4eHnsiMm Hactpowiku Coarse.

Probe Attenuation 1X BbibupaeT 3Ha4eHne B COOTBETCTBMMU C kO3 MLUMEHTOM
[Ocnabnenue wyna] | 10X ocnabneHus wyna, Tak, YTobbl 06ecneynTb NpaBUsbHbIE
100X BepTUKamnbHble NOKa3aHUA. Y MeHbLUUTE NOMocy
1000X nponyckaHna ao 6 My npu ncnonb3osaHuu wyna 1X.
Invert Off [Bskn.] VHBepTMpyeT ocumnniorpaMmmy OTHOCUTENbHO YPOBHS
[UHBepTUpOBaHME] On [Bkn.] oTcyeTa.

OTknoveHue BxogHoro curHana [Ground].

MCI'IOJ'IbByeTCFI and OTO6pa)KeHI/IFI CUrHana HyneBoro Harnpsa>XeHu4. BHyTpI/I BXO[ KaHalla coeMHEH C
YPOBHEM OTCHETA HYINEBOro Hanps>XeHua.

TouyHas HacTpowmKa [Fine]

B TouyHOW HacTpoWike pa3peLleHus, NokasaTenu BepTukanbHoro Mmacutaba otobpaxatoT
AenicteytoLyto HacTporky VOLTS/DIV. BepTukanbHbli Maclutab MeHsaeTcs ToNbKO nocne
HacTpoviku nokasatensa VOLTS/DIV n yctaHoBKM rpyboro paspeLueHus [coarse].

YpaneHwue 0T06pa)|(eH na ocuunnorpaMmmbl.

[ns yganeHus ocumnnorpamMmbl C 3kpaHa cHavarna HaXMuUTe KHOMKY MeHI0, YToObl 0TobpasnTb
BepTMKanbHOe MEHI0, 3aTEM HaXMUTe CHOBa, YToObl yaanuTb ocuunnorpammy. CurHan kaHana,
KOTOpbI Heobsi3aTeNbHO 0TOGPaXKaTb, MOXKET UCMONb30BATLCA Kak UCTOYHMK TpUITepa Unu Ans
mMaTeMaTUYeCKUX onepaLui.

3. Pyuka VOLTS/DIV [BONbT/AEN]

HacTtpavBaeT ocumnnorpad Ha ycuneHue nnm ocnabneHune curHana MCTo4YHuKa ocumniorpaMmmbl
KaHana. BepTukanbHbI pasmep oToOpaxeHuns Ha akpaHe byaeT MeHATbCS (YBenMuMBaTbCH Unu
YMeHbLLaTLCH) 40 HYNEBOro ypoBHSA. Takke MOXHO MCMOMb30BaTh 3Ty PYUKy, YTOOLI NepekntoyaTbes
mMexay rpyoon 1 TOYHOW HAaCTPOWKM.

4. MATH MENU: OtobpaxaeT mareMatm4eckme onepauun Hag ocuunnorpammamu. Cm. Tabnuuy
HUXKeE.

MeHto MATH cooepXuT BapuaHTbl MICTOYHUKOB AJ151 BCEX MaTeMaTUYECKNX onepauni.

Onepauuu BapuaHTbl ICTOYHMKOB KommeHTapumu
+ CH1+CH2 CknapgbiBaet Kanan 1 n Kanan 2
CH1-CH2 Bbiuntaet ocumnnorpammy Kanana 2 us

ocumnnorpammbl KaHana 1.

BbluuTaet ocuunnorpammy KaHana 1 13
ocumnnorpammbl Kanana 2.
JocTynHbl Tpy TMNa OKOH Ha Bblibop:, Hanning
[XsHHuHra], Flattop, Rectangular
[MpamoyronbHoe].
Zoom [3ym]: UcnonbayiTte kHonky FFT Zoom anga
HaCTPOMKMN pa3mepa OKHa.
Scale [MacwTab]: x1, x2, x5, x10.

CH2-CH1

FFT [BbicTpoe
npeobpasoaHme | CH1 nnn CH2
®ypbe, BlNd]

lMpumeyaHue: Bce ebibpaHHbIe MEHIO 8bIOENSTIOMCS OPaHXe8bIM.
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5.3.1. Math FFT [PacuyeT BMN®]

OTa rmasa 06bsICHSIET, Kak ncnonb3oBaTb yHKUMIO pacyeTa bl (beictporo npeobpasoBaHus
dypbe). Bbl MoxeTe ucnonb3oatb pexum Math FFT, 4yTobbl KOHBEpPTUMPOBATL NPOCTPAHCTBEHHO-
BpemMeHHol curHan (YT) B ero 4actoTHble COCTaBnsAoLwWme (CNeKTp), n HabnaaTtb crnegyroLme Tunbl
CUrHanoB:

» AHanuaupoBaTb rapMOHWKU B CUMOBbLIX kKabensx;

N3mepaTb cogepkaHne rapmMoHMK U MCKaXXeHUn B CUCTEMAX;
XapakTtepun3oBaTb LUYM B UICTOYHMKAX NOCTOSIHHOIO TOKa;
[MpoBepsATb MMMYSbCHBIN OTKAK PUNBTPOB U CUCTEM;
AHanuauposaTb BUbpaumu.

YV V VY

YTto6bl ncnonb3oBaTth pexum Math FFT, BbInoNHUTE cneayowme warwu:

Y

YCTaHOBWTE CUrHaM UCTOYHMKA (NPOCTPaHCTBEHHO-BPEMEHHON);

Otobpasute cnekTp bIrNo;

Buibepute T1n okHa BINo;

HacTponTe ckopocTb BbIOOPKM Ans 0TobpaXkeHnsi OCHOBHOM YacTOTbl M TapMOHUK 6e3
UCKaXXEHWUI;

Mcnonb3yinte HacTponky 3yMa, YTobbl yBENUUYUTL CMEKTP;

» Wcnonb3yite Kypcopbl ANs U3MepeHus CnekTpa.

Y V VYV

A\

5.3.1.1. HacTpownka npocTpaHCTBEHHO-BPEMEHHOW OCLUINIOrPaMMbl.

HeobxoanMo HacTponTb NPOCTpPaHCTBEHHO-BpeMeHHYo (YT) ocumnnorpaMmmMy A0 UCMONb30BaHNS
pexuma BlrN®. Cnegynte waram Huxe.

1. Haxmute kHonky AUTOSET gnsa otobpaxeHus ocumnnorpammbl YT,

2. TNoBepHWTE pyyKy BEPTUKANBHOIO MOMOXEHMUS, YTOObI NnepemMecTUTb ocuunnorpammy YT o
BepTUKanu Ha LueHTp (Hyneeoe aenexHne), 4tobel ydoeamTbes, 4to brd 6yanet otobpaxartb
WCTUHHOE 3Ha4eHMe NOCTOSAHHOTO TOKa.

3. TloBepHUTE PYyYKY rOPU3OHTANBHOIO NOSIOXKEHUA, YTOOLI PACMONOXUTL aHaNM3NPYEMYH0 HYacTb
ocumnnorpammel YT B LieHTpanbHbIX BOCbMMW AeNeHnsx Ha akpaHe. Ocumnnorpad ncnonbayet
2048 ueHTpanbHbIX TOYEK MPOCTPAaHCTBEHHO-BPEMEHHONM OCLMIOrpaMmmbl 4Ans pacyeTta
cnektpa blrlo.

4. TloepHute pydky VOLTS/DIV, 4ToObI yOeauTbes, YTO BCA OcLMIorpaMma ocTaeTcs Ha
aKkpaHe. Ecnn Bcelt ocumnnorpammMmbl He BUAHO, ocumnnorpad moxeT otobpaxaTtb
HenpaBunbHble pesynbtaThl BIN®, npubaBnsas BbICOKOYACTOTHbIE COCTaBMSOLWNE.

5. TloBepHuTte pyyky SEC/DIV, 4Tobbl yCTAHOBUTL pa3peLleHne, KOTOpoe BaM HeEOOXoaMMOo B
cnektpe blr1o.

6. Ecnu Bo3aMoXHO, HacTpounTe ocumnnorpad Ans 0ToGPaxKeHUs MHOXECTBEHHbIX CUrHamNbHbIX
LIMKIIOB.

Ecnu noepHyTb pydky SEC/DIV ans Beidopa 6onee ObICTPOM HACTPOWMKM (MEHbLLIE LIMKIOB), CNEKTP
BlN® 6ynet otobpaxaTtb 6onbLUMIA AMana3oH YacToT M COKPATUT BO3MOXHOCTb UCKaxeHus BIo.

YTo6bl HAacTponTb oToOpaxeHune BINd, cnegynte waram Hke.

1. HaxmuTte kHonky MATH MENU;
2. YcraHosuTe onuuto Operation Ha FFT [BMN®];
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3. Bblbepute kaHan ncroyHuka Math FFT.

Bo MHormx cutyaumax ocumnnorpad Takke MoXeT reHepupoBaTb nonesHbin cnektp bINd, HecmoTps
Ha TO, 4YTO curHan YT He cpabaTtbiBaeT. ITO 0COBEHHO akTyarbHO, ECMX CUrHamn Nepmognudeckui
UNK criyYanHbln (Kak, HanpuMep, LyMm).

MpumeyvaHue: Cnedyem 3anyckamb U NO3UyUOHUPOBaMb NMNepPexo0Hble Cu2Hallbl U 8bI6POCHI
KaK MOXXHO 61Uu)Ke K UeHmpy 3KpaHa.

YacTota HankBucrta

HauBbicLLaga yacToTa, KOTOpY MOXET n3MepuTb 6e3 owmbok nbor Lmdposon ocumnnorpad B
pexume peanbHOro BpeMeHU, ABnsieTCa NONOBMHOW CKOPOCTU BbIBGOPKM U HasbiBaeTca YacToTon
Hawnkeucta. MIHopmauusa o yactoTax HWkKe 4YacToTbl HakBucTa nonyyaroT HeJOCTaTOYHYI0
BbIOOPKY, YTO MPMBOAUT K NCKaxkeHUto BINd. dyHkuma Math moxeT koHBepTUpoBaTh 2048
LleHTparbHbIX TOYEK MPOCTPAHCTBEHHO-BPEMEHHOW ocuunnorpaMmmel B cnektp BI®. Monyvyaemoin
BlN® cnektp cogepxunt 1024 Toukm oT noctosiHHoro Toka (0 My) Ao yacTtoTel Hankeucta. O6bIMHO
3KpaH cxumaeT cnekTp Brd no ropnsoHTann ao 250 Touek, HO MOXHO UCMONb30BaTh OYHKLMIO
BMN® syma [FFT Zoom], utobbl pactaHyTb cnektp BIN®, Tak, 4To6bl MOXHO BbINO YETKO Pa3NUUNTb
YacTOTHble cocTaBnsaoLme B kKaxkgon n3 1024 Touek gaHHbIX cnektpa blo.

lMpumeyaHue: BepmukanbHbIl OMKUK ocyusiiozpagha HeMHO20 60/buie e20 MosioChl
nponyckaHus (60 My, 100 My unu 200 My, e 3aeucumocmu om modenu; unu 20 Mlru,
koeada onyus Brandwidth Limit ycmaHoesieHa Ha Limited). Takum ob6pa3som, cnekmp BI1®
Mo)xem omobpaxkampb delicmeumesibHYyH UHGhopMayuro 0 Yyacmome, npeebiwaroujell
WUpUHy noJsiockl nponyckaHusi ocyusnnozpaga. O0Hako, uHghopmayusi 06 amniumyde OKos10
unu eblwe WUPUHLI MOJ10ChkI MPOIycKkaHust 6ydem Hemo4Hasl.

5.3.1.2. OTo6paxeHue cnektpa BNe

HaxmunTte kHonky MATH MENU ans oTobpaxxeHuss MeH0 MaTemMaTUYeCKNX pacyeToB. Vicnonb3ynte
onuun ang sblbopa KaHana nctoyHuka, Anroputma okHa u KoadbdpuumeHnta ysenuueHus blrd.
EaomHoBpemMeHHO MOXeT oTobpaXkaTbCs TONbKO oAuH cnekTp bIo.

Onuun Math FFT Hactponku KommeHTapuu
Source [MICToYHWK] CH1, CH2 BblOupaeT kaHan ansa uctoyHuka brio.
Hanning [XaHHWHra]
. Flattop BbibupaeT Tmn okHa BId. [na gononHMTensHon
Window [Oko] Rectangular nHcpopmaLmmn obpatuTecst k pasgeny 5.3.1.3.
[MpsamoyronsHoe]

M3MeHseT ropusoHTansHoe yBenmyeHme
X1, X2, X5, X10 oTobpaxeHus BN, [ins nogpobHon
nHpopmaLmmn obpatuTecs K pasgeny 5.3.1.6.

FFT Zoom [3ym
BrNo]
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[ AV (W ER00mE Math X
Operation
O CH1+CH2

QO CHI-CH2

YacTtoTa B LeHTparbHOW FIMHUN KOOPANHATHON CETKM
BepTtukanbHbii macwtab B ob Ha genexne (0ab=1Vrus)
"opu3oHTanbHbIN MacwTab B YacToTe Ha AerneHne
CKopoCTb BbIGOPKM B KONMYECTBE 3aNpOCOB B CEKYHAOY
Twun okHa BINo®

apr LR

5.3.1.3. Bbi6op okHa BIN®

Mcnonb3oBaHue OKHa MOXET YMEHbLUNTb NPOCaYMBaHME CreKTparbHbIX COCTaBMAOLWNX B CNEKTPE
BMN®. Anroputm BIN® npegnonaraet, 4To ocuunnorpaMmma YT nOCTOSAHHO noBTopsieTcd. Korga
KONmM4ecTBO LMKNOB Lernoe (1, 2, 3...), ocumnnorpamma YT Ha4yMHaeTCa U 3akaH4YMBaETCs C
OAMHAKOBOW amMnnnTyAon, 1 B hopMe curHana HeT HMKaKNX HEOQHOPOOHOCTEN.

Ecnn yncno uuknos Heuenoe, ocuunnorpamma YT HauyMHaEeTCa U 3aKkaHYMBAETCS C pa3HOWn
aMnIMTygon, Nepexon Mexay HadarbHOW U KOHEYHOM TOYKOWM OyaeT Bbi3biBaTb HEOLHOPOAHOCTM B
curHane, 4Yto NPUBOAUT K BbICOKOYACTOTHLIM MMMYSIbCHLIM NOMEXaM.
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nPDﬂPEHﬂEEHH;\/\/\N\
-BpeMeHHanA

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

|

|

|

:

HeogHopogHocTH

&

Bes okoH

MpruMeHeHne okHa k curHany YT n3MeHsieT ocLuuniorpaMmmy Tak, YTo HavaribHOe U KOHeYHoe
3Ha4eHus Brn3ku Apyr K Apyry, YTO cokpallaeT HEOAHOPOAHOCTH.

MpocTpaHCcTBRHHO

-BpemMeHHan (Y

ocuMnnorpamma .
LUeHTpaneHele |

— -
|

2048 To4eK | yyuokeHue No Toukam
|
|
|
|
|
|

| MYHKUMA OKHA

| (X3HHWHra)
Va

|

|

Ocuunnorpamma YT
| nocne npMMeHeHWA
OKHa
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dyHKUMA MaTeMaTudeckoro pacyeta blrNd nveet Tpu BapuaHTta okHa BINd. CyuwecTsyeT BoIGOp
MeXay paspeLleHnemM YacToTbl U TOYHOCTbIO aMnNUTyabl ANS KaXaoro Tuna okHa. Bam cnepyet
onpegennTb, YTo BbIbpaTh, B 3aBUCUMOCTU OT 06beKTa, KOTOPbLIA Bbl XOTUTE U3MEPUTb, U
XapaKTepUCTUK CUrHana UCToYHMKa.

OKHO N3mepeHune XapakTepucTuku

Periodic
Hanning Waveform YacToTa nydiie, TOYHOCTb aMnnNnTyabl XyXe, YeM 4SS OKHa
[XaHuHra] [Meprnognyeckmin | Flattop.

curHan]

Periodic
Flattop Waveform § AMNNnTyaa nyyule, TOYHOCTb YacTOThbl XYXKe, YeM A1 OKHa

[Meprnogunyecknin | XaHHMHra

curHan]

Pulse or

Transient

CneumanbHOe OKHO, MPMMEHSAEMOE Afsi NPEPLIBUCTBIX
Rectangular Waveform
. curHanoB. PakTUYECKn 3TO TO XKe Camoe, YTO U OTCYTCTBUE

[MpsamoyronbHoe] | [MAynbCHbIN OKHE

UK NepexoaHbIn

curHan]

5.3.1.4. UckaxeHune BMNO

Mpo6remMbl BO3HUKAIOT, KOraa NPOCTPaHCTBEHHO-BPEMEHHOW CUrHar, NonyvyaeMbii
ocuunnorpagom, CoaepXnT YacToTHble COCTaBMsoWmWe, NpeBbilatoLLmne YyactoTy Harkeucta.
YacTOTHBLIM COCTaBMAOLLMM Bbille YacToTbl HavikBucTa OyaeT He XxBaTaTb YacTOThbl BbIOOPKM, U OHM
OynyT oToGpaxaTtbcsa Kak bornee HU3KMe YacToTHbIE COCTaBMALWME, KOTOPbIE «BbIrMbatoTcs B
obpaTHyo CTOPOHY» U3 YacTtoTbl Hankemcta. 3Tu owmnboYHbIE COCTaBMAIOLWMNE Ha3bIBAKOTCA
No6OYHbLIMN.

5.3.1.5. YcTpaHeHue No6OYHbIX COCTaBNAOLMNX
YT1o06bl ycTpaHnTb NOGOYHbIE COCTaBMAALWME, MCNOMNb3YNTE CNneayowmin MeToa.

» [NoBepHute pyyky SEC/DIV, uTobbl ycTaHOBUTL GOnee BbICOKYH CKOPOCTb BbIGOPKU. Tak Kak
yacToTa HawkBucTa yBenuumMBaeTcs, Koraa Bbl yBenuymMBaeTe CKOPOCTb BbIOOPKM, NOBOYHbIE
YacTOTHbIE cocTaBnsowWme ByayT oTobpaxaTbca npaBunbHO. Ecnn Ha akpaHe nosiBnseTcs
CINLLKOM MHOTO YaCTOTHbIX COCTaBMAIOLLMX, Bbl MOXETE UCMNonb3oBaTh onuuto FFT Zoom [3ym
Bld], 4tobbl yBenMunTL cnektp brd.

> Ecnun HeobXoaAMMOCTM OTCREXMBATb YacTOTHbIE cocTaBnstowme Bbiwe 20 My HeT, ycTaHoBUTE
onuuto Brandwidth Limit [OrpaHnyeHre nonockl nponyckaHus] B nonoxexue Limited
[OrpaHunyeHo].

> OTcunbTpyrTe BXO CUrHana U3BHe U orpaHudbTe LWMPUHY NOSOCkI MPOMNyCKaHWUs curHana
WCTOYHUKA HMKe YacToTbl HankeucTa.

» OnpepenuTe N UrHopupymTe NOBOYHbIE YacTOTh.

» Wcnonb3yite yHKLMIO 3yMa U Kypcopbl, YTOObI yBENUYUTL U M3MepuTb cnektp BIod.

5.3.1.6. YBenuyeHue n pacnonoxeHue cnekrpa bre

Bbl MOxeTe macwTabumpoBatb cnekTp BIN® n ncnonb3oBaTh Kypcopbl ANst €r0 U3SMEPEHUS C
nomoLpto onumm FFT Zoom, koTopas oOTBeYaeT 3a ropuM3oHTanbHoe yBennyeHne. Ytobbl yBenmuntb
CMEKTP NO BEPTUKANM, UCNONb3YNTe BEPTUKAIbHbLIE 3NIEMEHTbI YIpPaBeHus.

rOpM3OHTaJ1beIVI 3yM U pacnosioxeHue
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Bbl moxeTe ucnonb3doBatb onuuio FFT Zoom gns ysenuyenuna cnektpa brd no ropnsoHtanu 6es
N3MeHeHMs CKOPOCTU BbIGOPKX. [OCTYNHbI KOAdhrLMeHTbl yBenuieHus X1 (no ymonyaHuio), X2, X5
n X10. Koraa koadhpumLmeHT yBenuueHusa yctaHoBmneH Ha X1 1 ocuunmnorpaMmma pacrorioxeHa B
LeHTpe KoopaMHaTHOM CETKW, NeBas KoopAnHaTHas NIMHUA HaxoauTcs B Touke 0L, a npaBas — Ha
yacToTe HawkBucra.

Bbl yBenuumBaeTe cnektp BIMN® Ha ueHTpanbHOW KOOPAUHATHOW NMHUK, KOrga MeHseTe

KO3 pULUUNEHT yBenuyeHus. Takum o6pa3om, OCb FOPU3OHTaNbHOro yBENMYeHUs — LieHTparnbHas
NNHWA KoopauHATHOW ceTku. [oBepHUTE pyyKy ropnsoHTansHOro nonoxeHus Horizontal Position,
4yTObbI NepeaBuHyYTb cnekTp BIN® BnpaBo. HaxxmuTe kHonky SET TO ZERO [YCTaHOBUTL Ha HOMb],
4YTOBb! PACNONOXUTL LIeHTPanbHbIM CAEKTP B LIEHTPe KOOPAUHATHOW CeTKU.

BepTukanbHbIN 3yM U NOMOXeHUe.

Korga otoGpaxaeTcs cnektp BINd, BepTuKanbHble pyyYky KaHamnoB HAYMHAKOT perynnmpoBaTth 3ymM U1
NosIoXKeHne AN COOTBETCTBYHOLWMX KaHanoB. Pyyka VOLTS/DIV yctaHaBnuBaeT cnegyrowime
koadpdmumneHTol yBenmyeHus: X1 (no ymondanuio), X2, X5 n X10. Cnektp BlNd ysennunsaetcs
BEpPTUKanbHO OTHOCUTENbLHO Mapkepa M (Touka oTcyeTa pacyeTa OCUMINIorpaMMbl MO NIEBOMY Kpato
akpaHa). NoBepHUTE py4Ky BepTMKanbHoro nonoxeHus Vertical position, 4Tobbl nepeaBuHyTb
CMeKTp BBEPX.

5.3.1.7. Acnonb3oBaHue KypcopoB Asns uamepeHus cnekrpa bro

Bbl MOXeTe Ucnonb3oBaTb Kypcopbl A5 BbINOMHEHUS ABYX U3mMepeHus cnektpa brd: amnnutyapl
(8 oBb) n yacToThl (B 'y). AMNnNuTyaa paccumTbiBaeTcs oTHocuTensHo 0ab, 4To paBHO 3geck 1Vgys.
Bbl MOXXeTe 1Ucnomnb3oBaTh Kypcopbl Ans U3aMepeHust npu todoM KoaddurumeHTe yBenuyeHus.

Haxmute kHonky CURSORS, Bbibepute onuuto Source n 3atem Bblbepute Math. HaxxmuTe kHomnky
Type, uTobbl BbIbpaTh Mexay Amplitude [AmnnuTyaa) u Frequency [YactoTa)]. Haxxmute Ha SELECT
CURSORS, uT06bI BbIOpaTh Kypcop. 3aTem ncnonb3ynte pydku VO, 4tobbl nepeasuHyTb Kypcop S
n Kypcop E. Mcnonb3ynte ropnaoHTanbHbI Kypcop, YTOObI U3MEPUTL aMnnnTyay, U BEPTUKamNbHbIN
Kypcop, 4TobObl M3MepuUTL YacToTy. Tenepb oTobpaxeHne B MeHto DELTA — 3TO namepeHHoe
3HayeHwue, 1 3Ha4veHuna B Todkax Kypcopa S n Kypcopa E.

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

ug MWV || Senae
i d

AR | W] i Cursor X

Tyne

Kypcopbl YacToTbl Kypcopbl amnnutyabl

5.4. MeHio Tpurrepa

Tpurrep MOXHO OnpeaenuTb C NOMOLLILIO MeHo Trigger n nepeaHer naHenu. CyLiecTByeT LWeCTb
TMnoB Tpurrepos: Edge [no cdpoHTy], Video [[Mo Buaeo curHany], Pulse Width [Mo wupuHe
umnynbcal, Slope [[No HaknoHy poHTa], Swap [[lonepemeHHbIn] n Overtime [[o BpemeHn.]

Cepust MSO5000D Lincposoin 3anomuHarowuin ocumnnorpad PykoBoacTBO nonb3oBaTens 27



OCHOBbI paboThl

ObGpatuTech k crneaytoLLmMM Tabnmuam, YToObl HANTU pasnNUYHbIe HACTPOWKW NS KaXaoro Tuna

Tpurrepa.

1. Level [YpoBeHb]

ATRIGGERA
| | !_=~:rEL

@

ro—
TRiG
MENU

.

—_—

SETTO
50%

FORCE
TRIG

FROBE CHECK

L

1

OTa HacTpoWnKa ycTaHaBNMBaET ypOBEHb aMNIIMTYAbl, KOTOPbIN AOIMKEH Nepeceydb curHan, YTobbl
3anycTunTb BbIOOPKY Npn ncnonb3oBaHun Tpurrepa Edge nnm Pulse Width.

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

ypOBeHb Tpurrepa yctaHoBJ1€EH Ha BEePTUKalribHYHO CPeaHIOK TOYKY MeXay NnkamMmm curHana

Tpurrepa.

3. Force trigger [[puHyauTenbHbIW TPUITEP]

WNcnonbayeTca ana 3aBeplleHnst BbIGOPKN, HECMOTPS! HA COOTBETCTBYIOLLUIA CUrHanM Tpurrepa.
KHonka ctaHoBUTCA He(hYHKUMOHANbLHOW, ecnv Bbibopka yxe npekpalleHa.

4. TRIG MENU

HaxmuTte 3Ty KHOMKy, YTOObl 0TOGpa3nnock MeHo Tpurrepa. Yacto ncnonb3yeTcsa Tpurrep no
dPpoHTYy. CMm. Tabnuuy Hxe Ans nogpobHon nHhopmauuun.

Onuum

Hactponku

KomMmmeHTapumu

Trigger Type
[Tun Tpurrepa]

Edge [Mo dpoHTy]
Video

[Mo BnaeocurHany]
Pulse [Mo nmnynbey |
Slope

[Mo HaknoHy cpoHTa]
Swap [[MonepeMeHHbIN]
Overtime [[No BpemeHH]

Mo ymonyaHuo ocumnnorpad ncnonb3yeT Tpurrep
no poHTY, KOTOPLIN 3anyckaeT ocumnnorpad no
HapacTaloLeMy unu cnagatowemy ppoHTy BXOAHOrO
curHana, korga oH nepecekaeT ypoBeHb Tpurrepa
(nopor).

Source [MIcTOYHWK]

CH1
CH2
EXT

EXT/5
AC Line [JlnHuga

NepeMeHHoro Tokaj

BbiGupaeT BXOQHOM UCTOYHMK AN cUrHana Tpurrepa.
CH1, CH2: HeBaxHo, oTOGpaxkaeTcsa curHan unm
HeT, onpeaerneHHbl kaHan OyaeT 3anyLyeH.

EXT: He oTtoGpaxaeT curHan Tpurrepa u no3BorssieT
Mcnonb3oBaTth AManasoH 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 o -8B.

AC Line: cnonb3yeT curHan oT kabensa nuTaHus B
KayecTBe UCTOYHMKA Tpurrepa.

Mode [pexum]

Auto [ABTO]

Normal [LUTaTHbIN]

BbibupaeT pexum Tpurrepa.

Mo ymonyaHuio ocumnnorpag Ncnonb3yeT pexum
Auto. B aTom pexxume ocuunnorpad 3anyckaeTcs,
Korda oH He 0GHapyXnBaeT kakoro-nnbo Tpurrepa 3a
onpeaeneHHoe Bpemsi, OCHOBaAHHOE Ha HaCTpPOWKe
SEC/DIV. Ocumnnorpady nepexoguT B pexunm
CKaHMpPOBaHWSA MPU HacTPOKMKe BPEMEHHOW pa3BepTKn
80mc/aen. unu megnexHHee.

B pexxume Normal ocumnnorpad obHoBnsieT
n3o0paxxeHune, TONbKO Korga oH obHapyxmBaeT
JencreutensHoe ycrnosue Tpurrepa. Hosble curHanol
He O0TOOpaXarloTCsl, MOKa OHW HE 3aMEHSITb CTapble.
Vicnonb3ynte aTOT PEXUM, TOMLKO YTOObI
NOCMOTPETb AENCTBUTENBbHbBIE 3aryLLEHHbIE
ocumnnorpaMmmbl. TOMbKO NOCe NepBOro Tpurrepa
NnosiBNsieTCS OTOOpaXeHume.

Coupling [PasBsa3ka]

AC
DC
HF Reject

LF Reject

[MepemeHHbIN TOK]
[MocTOAHHBIN TOK]
[MopasneHne BY]

[MogaBneHne HY]

BbibupaeT coctaBnsiowime curHana Tpurrepa,
NpUMEHSIEMbIE K TPUITEPHON Lienw.

AC: BnoknpyeTt cocTaBnsaoLLYH NOCTOSAHHOIO TOKa U
ocnabnseT curHanbl Huxe 100w,

DC: lNponyckaeT BCe cocTasnstowue curHana.

HF Reject: OcnabnseT BbICOKOYACTOTHbIE
cocTaBnsaoLwme Bbiwe 80kIML,.

LF Reject: bnokvpyeT coctasnstoLme NOCTOSHHOIoO
TOKa u ocnabnseT HM3KoYaCcTOTHbIE COCTaBnsoWmne
Hxe 8kIL,.

TMPUMEYAHMUE: Pa3esiaka mpuz2z2epa esiusiem mMoJibKO Ha cu2Halibl, Npoxoodsiujue Yyepes
cucmemy mpuezepa. OHa He esiusiem Ha WUPUHY MOJ10ChI NPOIyCKaHUsi usu pPa3esi3Ky

cuz2Hana, omobpaxeHHO20 Ha JKpaHe.

Video Trigger [Tpurrep no BuaeocurHany]

Onuum Hactponku KommeHTapuu
Korga BbibpaH nyHKT Video, 6yaeT cpabaTtbiBaTtb
Video [lMo BugeocurHan ctaHgapta NTSC, PAL nnu SECAM.
BugeocurHany] PasBs3ska Tpurrepa npegBapuTenbHO yCTaHOBMEHa Ha
AC.
CH1
Source CH2 BbibupaeT nctouHuk Bxoda Ans curHana tpurrepa. Ext
[VIcTouHMK] EXT n Ext/5 ncnonb3yoT curHan, nocTynarLmnn Ha
EXT/5 KoHHekTop EXT TRIG B KayecTBe UCTOYHUKA.
Normal Normal: CpabaTtbiBaeT no oTpuuaTenbHOMY (OPOHTY
Polarity [HopmanbHas] CUHXPOUMNYbCa.
[MonapHocTb] Inverted Inverted: CpabaTtkiBaeT No NonoXutensHOMY hpoHTY
[MHBEpTUpPOBaHHAaS] CUHXpOUMNYyrbCca
All Lines
[JTto6as nuHus]
Line Number Bb|6mpaeT HY>XHYI0 BUAEO-CUHXPOHM3aumio. Mpu
Svne [Homep nuHmu] Bblbope Line Number ansa onuuun Sync, MOXHO
[gI/IHX onvaausi] | Odd Field ucnonb3oBatb yHKuno User Select [Bbibop
P H nonb3oBarens], YTobbl onpeaenuTe KOHKPETHLIV HOMep
[HeueTHoe none] VHAN.
Even Field
[HUeTHoe none]
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All Fields

[Jllo6oe nonej
Standard NTSC BbibupaeT BugeocTaHaapT A4St CUHXPOHM3aUmMn 1
[CTangapT] PAL/SECAM cyeTa vncna JIMHUN.

lMpumeyaHue: Ko2da ebibpaHa HopmarnbHasi nonsipHocmb, mpu2zep ece2da 803HUKaem Ha
ompuyamersibHO udyuux cuHxpoumnynbcax. Ecnu eudeocuzsHan codepxxum nosioKumesibHO
udyuwjue umnynbChbl, UCMOJIb3ylime onyuro MHeepmupoeaHHOU MoJISIPHOCMU.

Pulse Width Trigger [Tpurrep no wmpuHe umnynbcal

Bkl MOXeTe ncnonb3oBaTb €ro gng CpaGGTbIBaHMﬂ no nmnynbcam, OTKNOHAKLWNMCA OT HOPMBbI.

Onuum Hactponku KommeHTapum

Mpwn BblaeneHHou onuun Pulse, Tpurrep cpabaTtbiBaeT no
MMMNynbcam, KOTOpble OTBEYAIOT YCNOBMSAM TpUrrepa

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

CH1
source CH2 BbiOvpaeT BxoAALWMIA UCTOYHMK ANS cUurHana Tpurrepa
[UcTouHuK] EXT )

EXT/5

When [Koraa]

vV A K

Bbibupaet ycnosus Tpurrepa.

Set Pulse Width

Mpu BblgeneHHon nyTem HaxaTtusa F4 y onumm Set Pulse

I[L/j;a:glamb oT 20Hc po 10.0cek | Width ycTaHaBnuBaeT LLUMPUHY MMNYnbCa C NOMOLLbIO
uMnynscal BpaLLeHNss MHOrO(PYHKLNOHANBHOW PyyKu

Positive
Polarity [MonoxuTensHas)] BblbvpaeT Tpurrep No NONOXUTENBHBLIM NN
[MonsapHocTb) Negative oTpuuaTerbHbIM UMMynbcam.

[OTpuuatensHas)]

Mode [Pexwum]

Auto [ABTO]
Normal [lUTaTHbIN]

BbibupaeT Tun Tpurrepa. Pexxum Normal asnsietcs
onTUManbeHbIM AN 60MbWMHCTBA TPUITEPOB MO LUMPUHE
curHana.

Coupling
[PasBs3kal

AC

[MepemeHHbIN TOK]
DC

[[MoCTOSAHHbBIN TOK]
HF Reject
[Mogaenexne BY]
LF Reject
[MogasneHvne HY]

Bb|6|/|paeT CoCTaBlAaloLlne curHana Tpurrepa,
npuMeHdemble K TpmrrepHon cxeme.

More [Janee]

OCyLIJ,eCTBJ'IﬂeT nepexoa mexay ctpaHmuamm nogMmeHto.

Trigger when [CpabaTbiBaTb, koraal: LUnpuHa nmnynbca MCTOYHUKA OOIMKHA ObiTb = 5HC, YTOObI
ocumnnorpadg cmor obHapy>X1Tb UMNYIbLC.
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CpabartbiBaeT, Koraa wypuHa

UMnynbca MeHbLUe
yCTaHOBMNEHHON

1

€=

CpabatbiBaeT, korga wupmHa
MMMynbca He paBHa

ycTaHoBneHHoW 5%
>

MorpeluHocTb

@ = Touka Tpurrepa

_ _MNoporo.bii ypoBeHb_ _

CpabartbiBaeT, korga wvpuHa
umnynsca 6onblue
VCTaHOBIEHHOMN

1 1

CpabatbiBaeT, korga wupuHa

MMnyrbca paBHa

YCTaHOBMNEHHOW t'ls%
1

L e
MorpewHocTb

=, #: C norpeLluHocTbio +5% ocumnnorpad cpabaTbiBaeT, Koraa LWMpMHa UMNynbca curHana paBHa,
WN He paBHa YCTAHOBMNEHHON LUMPUHE UMMYMbCa.

<, >: Ocuunnorpad cpabaTbiBaeT, koraa WupuHa MMMyrbca curHana MCTOYHUKA MeHbLUE UIn
Gonblle, YeM YCTaHOBMNEHHAs LUMPUHA UMNYIbCA.

Slope trigger [Tpurrep no HaknoHy cpoHTa): YCTaHaBnuBaeT Tpurrep No BpeMeHn HapacTaHus
unu cnaga, 6onee rmbknit U TOYHBINA, YEM TPUITEP NO PPOHTY.

[HaknoH cpoHTa]

Falling [Cnagatowmn]

Onuum Hactpoiku KommeHTapuu
Slope
[HaknoH cpoHTa]
CH1
Source [McTouHm] CH2 BbibupaeT BXogdALWMA NCTOYHUK ANsi curHana
EXT Tpurrepa
EXT5
Slope Rising
[HapacTtarowwmii] BbibupaeT TMn HaknoHa ppoHTa curHana.

Mode [Pexum]

Auto [ABTO]
Normal [lUTaTHbIN]

Bbibupaet tvn Tpurrepa. Pexxum Normal ssBnsetcs
onTUMarnbHbIM NS 60bLWMHCTBA TPUITEPOB MO
LUMPWHE curHana..

Coupling
[PasBsskal]

AC
[MepemeHHbIn TOK]
DC
[MoCTOAHHBIN TOK]
Noise Reject
[MopaBneHne wymal
HF Reject
[MopasneHne BY]
LF Reject
[MognasneHne H4]

BbiGupaeT cocTaBnsioLLmMe curHana Tpurrepa,
NPUMEHSIEMbIE K TPUITEPHOW CXEME.
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Next Page
[Cnenyowas
CcTpaHuua]j
Vertical Vi HacTpauBaeT BepTUKanbHOe OKHO, YyCTaHaBnnBas
OBa ypoBHs Tpurrepa. Beibepute aty onuuio u
B V2
[Beprukane] HaxxmuTe F3 ang Bbibopa V1 nnn V2.
#
When [Korga] < BbiOupaeT ycrosust Tpurrepa
>

Time [Bpewmsi]

oT 20Hc go 10.0cek

Mpwn BbIOENEHHOW NyTEM HaxaTtus F4 gaHHoOW onummn
yCTaHaBNMBaeT BPEMEHHOW UHTEPBan C NOMOLLbIO
BpaLLEeHNs1 MHOrOOYHKLIMOHANbHON KNaBuLLN.

Swap Trigger [[onepemeHHbIN Tpurrep]: Kak doyHKUUsE aHanoroebIx ocumnnorpados, oH AaeT
cTabunbHoOe oTobpaxeHne CUrHanoB Ha ABYX PasnuyHbIX YacTtoTax. [naBHbIM 06pa3om, OH
NCMNOMb3yeT KOHKPETHYI0 YacToTy AN NepekriioyeHns Mexay AByMS aHanorosbiMmn kaHanamu CH1 un
CH2, Tak, 4To KaHanbl 6yayT reHepMpoBaTh CUrHarbl MONEPEMEHHOIO TpUrrepa Yepes TpurrepHyto

cxemy.
Onuum Hactpoiku KommeHTapum
Swap Trigger
[MonepeMeHHbI
Tpurrep]:
Auto [ABTO]
Mode [Pexum] Normal [LLiTaTHbIi] Bbibupaet tvn Tpurrepa.
Channel [Kanar] CH1 Bbibepute onuuto, HaanM?p, CH1, Bb|6fepMTe ™n
CH2 Tpurrepa KaHana v HacTpowTe MHTEPdENC MEHIO.

Hwxe nepeuncneHbl onumm noaMeHto. Tpurrep Swap no3BonsieT BbiOUpaTh pas3nnyHble peXxumbl
TpurrepoB anst CH1 n CH2 n otobpaxaTb ocuunsiorpammbl Ha OAHOM 3KpaHe. To ecTb, Ans 06onx
KaHanoB MOXHO BblbpaTh criegytoLme YeTbipe pexumMa Tpurrepa.

Type [Tun] Edge [no cdpoHTy]
’ Slope [HapaR(I:i:rgu.mVl]
[Haknon dporral Falling [Cnapatomi]
AC
[MepemeHHbIN TOK]
DC
Coupling [MocTosaHHbIM TOK] | HaxmuTe F3 nnu F4, 4Tobbl BoibpaTb cocTaBnsoLLme
[Pa3Baska] HF Reject curHana Tpurrepa, npUMeHsieMble K TPUITEPHOW CXeMe.
[MopaBneHne BY]
LF Reject
[MopaBneHne HY]
Video
Type [Tur] [no BugeocurHany]
Normal
Polarity [HopmanbHasi]
[MonsapHocTb) Inverted
[MHBepTMpoBaHHag]
Standard NTSC
[CTanpapT] PAL/SECAM
Sync All Lines Bbi6op ¢ nomoubio F4, F5.
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[CrHxpoHn3aums]

[[Ttobas nuHus]
Line Number [Homep
NNHUA]

Odd Field [HeueTHOEe
nonej
Even Field
[HeTHOe none]

All Fields
[Ito6oe none]

Type [Tun]

Pulse
[mo umnynbey]

Polarity
[MongapHocTb]

Positive
[MonoxuTeneHbIN]
Negative
[OTpuuatenbHbIn]

When [Korga] j Bbi6op ¢ nomoLubio F3.
>
Set Pulse Width
[YcTtaHoBUTL Pulse Width Haxmute F4, 4yTobbl BbIGpaTh. Perynupyiite LWnMpuHy
LWNPUHY [WnpnHa nmnynbca] | uMnynbca ¢ NOMOLLBI0 MHOFO(YHKLMOHANBHOW PYYKN.
nmnyrnscal
AC
[MepemeHHbIn TOK]
DC
[MocTOAHHBIN TOK]
Coupling Noise Reject
[PasBs3ka] [MopaBneHne wyma] Beibop ¢ nomoveio FS.
HF Reject
[MonasneHue BY]
LF Reject
[MogasneHne H4]
Slope
Type [Tun] [Mo HaknoHy
dpoHTa]
Slope Rising
[HapacTtatowwmii] BbibupaeT TMn HaknoHa poHTa curHana.

[HaknoH dpoHTa]

Falling [CnapatoLumi]

Mode [Pexwum]

Auto [ABTO]
Normal [lUTaTHbIA]

BbibupaeT Tun Tpurrepa. Pexxum Normal asnsietcs
onTUManbeHbIM AN 60MbWMHCTBA TPUITEPOB MO LUMPUHE
curHana.

Coupling
[PasBsska]

AC
[MepemeHHbIn TOK]
DC
[MocTOAHHBIN TOK]
Noise Reject
[MopaBneHwue wymal
HF Reject
[MonasneHue BY]
LF Reject
[MopnasneHne HY]

BblGrpaeT cocTaBnsiowme curHana Tpurrepa,
NPUMEHSIEMbIE K TPUITEPHOW CXEME.

Next Page
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[Cneaytowasn
CTpaHuua]j
Vertical Vi HactpauBaeT BepTUKarbHOe OKHO, yCTaHaBnuBas ABa
[BepTukans)] V2 YPOBHS Tpurrepa. BuibepuTe 3Ty onumio 1 Haxxmute F3

ang sblbopa V1 nnn V2.

When [Korga] BbiOupaeT ycriosust Tpurrepa

vV A W

Haxmunte F4, 4ToObl BbIOpaTth 3Ty onumto. lNoBepHuTe
Time [Bpewmsi] oT 20Hc o 10.0cek | MHOrOMYHKLMOHANBHYO PYy4Ky, 4TOObI HACTPOUTL
BPEMEHHOWN MHTEpBarn.

Overtime trigger [Tpurrep no BpemeHu]: Tpurrep no WMpuHe NMMyrnbca MHOrAa MOXET BbI3BaTb
3aTpyaHeHus ns-3a 6onbLIoro nepuofa Ans cpabatbiBaHUS, Tak Kak Ans cpabaTbiBaHUSA
ocuunnorpada BaM He Hy>KHa BCS LUMPUHA UMMYIbCa, a Hy>KeH TpuUrrep B onpeferneHHbI MOMEHT
BpemeHun. Takon Tpurrep HasbiBaeTcs Overtime [Mo BpemeHu].

Onuum Hactponkn KommeHTapum
Type [Tun] oT
Source CH1 YcTaHaBnuBaeT UCTOYHUK TpUrrepa
[UcTouHuK] CH2
Positive
Polarity [MonoxwuTensHbi] | BblbupaeT cpabaTteiBaHWe No NonoXuTensHOMY Unu
[MonapHocTb] Negative oTpuuaTenbHOMY UMMYIIbCY.
[OTpruatenbHbIn]
Mode Auto [ABTO]
[Pexum] Normal [LlUTaTHbIN]
Overtime ¢ Haxmute F5, 4Tobbl BIGpaTh onumto Overtime n HacTponte
[Bpemsi] VO, 4TOObI YCTAHOBUTb BPEMSI.
AC
[MepemeHHbIn TOK]
DC
Coupling [MocTosHHbIM TOK] | BeiBupaeT cocTtaBnsoLLme curHana Tpurrepa, npuMeHsemble
[PasBsaskal HF Reject K TPUITEPHOM Cxeme.
[MopasneHne BY]
LF Reject
[MopasneHune HY|

Holdoff [3apgepxka]: UTobObl ncnonb3oBaTth 3a4epXKy TpUrrepa, HaAXXMUTE KHOMKY MEHHO
HORIZONTAL u Bbi6epute onuuto Holdoff Time [Bpemsa 3agepxku] Haxkatnem F4. OyHKLMA
3a0epXKu Tpurrepa MoXeT UCMOoNb30BaTbCs AN co3AaHus cTabunsHOro oTobpaxeHus
KOMIMMEKCHbIX OCUrHANOB (TakMX Kak NocrefoBaTenbHOCTbL MMMNYNbCOB). 3adepka — 3TO BpeMs
MeXay MOMEHTOM, Korga ocuunnorpad oGHapyXnuBaeT oaunH TpUIrep 1 MOMEHTOM, KOraa OH roToB
0bHapyxuTb cneayowmn. Bo Bpems nepuona 3agepxku, ocumnnorpad He cpabaTbiBaeT. [ns
nocnegoBaTeNbHOCTU UMMYNbCOB BPeMS 3a4epXKKM MOXET BbiTb HACTPOEHO Tak, YTOObI
ocumnnorpad cpabatbiBan TONbKO Ha NepPBLIN UMMYIbLC B NocneoBaTeNbHOCTH.

Cepust MSO5000D Lincposoin 3anomuHarowuin ocumnnorpad PykoBoacTBO nonb3oBaTens 34




OCHOBbI paboThl

Mepvion onpoca Mepuopg onpoca

YpOBEHb TPUrF

YkasblBaeT Ha

TOYKM TpUrTepa N Y N
Y Y

3apepxka 3apepxka

5.5. KHonkn meHI0 1 onuun

Kak nokasaHo Huxe, LeCTb KHOMOK HaBepxy nepe,u,HePl naHesnn Ncnosb3yrTCA, rNMaBHbIM 06pa30M,

Ana Bbi30OBa COOTBETCTBYHOLLEro MEHHO HaCTDOVIKM.

| SAVE/RECALL MEASLIRE  ACOUIRE

b Ui B

MEMU gLy CURSOR DISPLAY

§ T T— -y

L= LE ro—

SAVE/RECALL: OtobpaxaeT meHto Save/Recall [CoxpaHuTb/Bbi3BaTh] Ans HACTPOEK U
ocumnnorpamMmm.

MEASURE: OTobpaxaeT meHto Measure [M1amepeHue]
ACQUIRE: OTobpaxaeT meHto Acquire [Boibopkal
UTILITY: OTtobpaxaeT meHto Utility [CrnykebHbie]
CURSOR: OtobpaxaeTt meHto Cursor [Kypcop]
DISPLAY: OTobpaxaeT meHto Display [ducnnen]
5.5.1. SAVE/RECALL

Haxmute kHonky SAVE/RECALL, 4Tobbl COXpaHUTb MNn Bbi3BaTb U3 NaMSATU HACTPONKK
ocuunnorpada 1 ocumnnorpamMmmbl. Ha nepeow cTpaHuue otobpasnTcsi Cneayowee MeHHo.

Onuun Hactponku KommeHTapum
Waveforms
[CurHansbli]
CH1
Source CH2 off BbibupaeT oTobpaxeHne ocuunnorpaMmbl, KOTOpoe Heob6XxoaANMOo
[UcTouHuMK] MATH off COXPaHUTb.
REF RefA BblbrpaeT MecTo ONopHOro curHana Aansi CoXpaHeHnst v Bbi3oBa
RefB ocumnnorpamMmsl
Operation Save CoxpaHsieT ocumnnorpaMmMmy UCTOYHUKA B BblOpaHHOE MecTo
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[Mpouecc]

[CoxpaHuTb] | onopHOro curHana

Ref on
Ref off

OTobpaxaeT unu yaansieT onopHyo OCLUNIIOrpaMmy C aKpaHa.

HaxmuTe kHonky Next Page, 4Tobbl BbI3BaTb CrieaytoLee MeHH0.

Onuum Hactponku KommeHTapum
Setups
[HacTpownku]
Operation Flash memory
Source [Pnaw-namsaTs] CoxpaHsieT TeKyLume HacTponkn Ha USB Anck unu B namsThb
[UcTouHumK USB disk ocuunnorpada.
npoueccal [USB-aunck |
OnpegensieT A4enky NnamaTi, B KOTOPYH COXPaHATb TEKYLLME
Memory HaCTPOWKN OCUMNNOrpaMMbl, UK U3 KOTOPOM Bbi3biBaTb
ot0 009 o o
[MamaTb] HaCTPOWKK ocuunnorpaMmmel. icnoneaynte py4ky VO, 4tobbl
BbIOpaTh.
Save 3aBepLuaeT NPoLEeCcCc COXpaHeHs
[CoxpaHuThb]
Operation Bhli3blBaeT HAaCTPOMKM ocumnnorpadga, CoOXpaHeHHLIE B B
[Mpouecc] Recall AYelike, BbIOpaHHOM B Nosie HacTpoek Setup. Haxxmute KHomky
[BbizBaTb] Default Setup [HacTporiku no ymonyaHuio], 4ToObl yCTAaHOBUTL B

ocuunorpage yxe U3BeCTHble HACTPONKN.

CM. HWXE MeHIo ocuunnorpamMmm.

MAVWWWY | w| EniouE Savel/Rec

| SR | w| ezoons

&

Save

Cloze

< cHI S 1. 00000KHz page 2/2 1. 00000KHz
Benble ocuunnorpaMmmbl B MEHIO — 3TO MoXHO coxpaHuUTb
Bbi3BaHHaA ocuunnorpamma RefA MakcumMmym 9 rpynn HacTpoek

lNpumeyaHue: Ocyunnozpagh coxpaHum mekyujue HacmpolKu, ecsiu ebl nodoxdeme 5
CeKyHO rociJie rnocsie0He20 U3MeHeHUSs, U OH 8bI308em amu HacmpoUku e criedyroujul pas,
Ko20a ebl eknro4Yume ocyusnozpad.

5.5.2. MEASURE

Haxmunte kHonky MEASURE, 4To6bI BEINONHUTL aBTOMaTUYeCckne nameperns. Ectb 11 Tmunos
N3MEPEHUI U OQHOBPEMEHHO MOIYT OTODOpaXaTbCs 40 8 U3 HUX.

MoBepHuTe pyuky VO, 4ToObl BbIOpaTh Ntobyto onuuto. Haxkmute VO unun F6, korga MKoHKa KpacHOM
CTPEIKN OCTAaHOBUTCS Ha HY)XXKHOM onumn. 3aTemM NosiBUTCA CneaytoLlee MeHHo.

Onuum Hactponku KommeHTapum
source CH1 BbiGupaeT NCTOYHUK N3MeEpPEHUS
[McTouHmK] CH2 P P
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Measurement

Type
[Tvn namepeHus|

Frequency [YacToTa]

PaccunTbiBaeT YacToTy curHana, nsmepsas nepsbii
LMK,

Period [[Mepwvoa]

PaccunTbiBaeT BpeMsi NepBoro Lykna.

Mean [CpegHee]

PaccuutbiBaeT cpegHee apudmeTmyeckoe HanpsKeHus
3a uenbiv nepuog.

Pk-Pk
[MonHbI pasmax]

PaccuntbiBaeT abCOMOTHYO Pa3HOCTb MeXay
HauBbICLUMM Y HAUMEHbLUVMM MUKOM BCEro curHana.

Cyc RMS [CpegHee
KBagpaTu4Hoe
3HayeHue unknal

PaccuutbiBaeT aKTyarnbHOE cpegHee KBagpaTtu4Hoe
3Ha4yeHne NonHoro nepBoro Uuukna cumrHana.

Min [MUHUMYM]

I'IpOBepﬂeT 3anncb CcUrHana BO BCEX TOYKaAX B TEKyLLEM
OKHE U 0To6pa>KaeT MWUHWMaAlbHOE 3HA4YEHNE.

Max [Makcumym]

I'IpOBepﬂeT ocuunnorpaMmmMy Bo BCeX TOYKaxX B TEKYLLEM
OKHE U 0To6pa>|<aeT MaKchMalribHOe 3Ha4YeHue.

Rise Time
[Bpems HapacTaHus]

N3mepsieT Bpema mexay 10% n 90% nepsoro
HapacTalwLlero ppoHTa curHana.

Fall Time
[Bpemsa cnaga)

N3mepsieT Bpema mexay 10% n 90% nepsoro
cnagarouiero ppoHTa curHana

Positive Width N3mepsieT Bpemsa mMexay nepsbiM HapacTaoLL MM
[MonoxutenbHas (POHTOM 1 crnegyLwmMM cnagaroLwmm poHTOM Ha
LnpurHal ypoBHe 50% curHana.

Negative Width N3mepsieT Bpemsa Mexady nepsbiM cnagatoLmnm poHTOM
[OTpyuaTtensHas W criefylowmnm HapacTaloLwmm ppoHTOM Ha ypoBHe 50%
LrpuHal curHana.

Off [Bblkn] He BbINOMHAET HUKaKNX N3MEPEHUNA.

WNcnonbaynte pyuky VO unu dyHKUMOHanbHble knasuwmy F3, F4 ans BbiGopa Tuna nusmepeHus.

Measure X
Winimum

-120mV

Measure X

MNoka3saTenu KpynHbIM 6enbIM WpugTOoM B
MEHI0 ABMSIOTCS pe3yfibTaTaMU TONbKO YTO
BbINOMIHEHHbIX COOTBETCTBYHOLUX U3MEPEHUNA.

MonyyeHune namepeHun: [ina otaensHOro curHana (Unu curHana, SBnsALLEeroca YacTolo
MHOXECTBEHHOrO CUrHarna) o4HOBPEMEHHO MOryT oTobpaxaTbcsa 40 8 aBTOMAaTUYECKMUX U3MEPEHNI.
KaHan curHana gormkeH octaBaTbCs BKMOYEHHbIM (oTobpaxaeTtcs ON), 4ToObl yIpoCTUTb
namepeHue. ABToMaTU4eCKoe N3MepeHne He MOXeT BbINOSTHATLCH Ha ONMOPHbIX UK
MaTeMaTU4ecKnx curHanax unu B pexume XY munm Scan.
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5.5.3. ACQUIRE

HaxmunTe kHonky ACQUIRE, 4ToObl HACTpOUTL NapameTpbl BbIGOPKM.

Onuum Hactponku KommeHTapuu
Real Time
Bbibupaet curHansl B LMOPOBOM pexmme
[B peanbHoMm
peanbHOro BpEMEHMW.
Category BpeEMEHU]
. BoccosgaeTt hopmy curHana mcnonb3ays
[KaTeropus] Equ-Time
9KBUBANEHTHYI0 ANCKPETU3aLMIO.
[OkBMBaneHTHOE
Bpemsi]
Normal BblbupaeT 1 To4HO oTobpaxaeT 60MNbLUMHCTBO
Mode [WTaTHBIN] CUrHanos.

(Real Time) [Pexum
(B peansHom

Peak Detect
[OBHapyxeHne nukal

OGHapyx1uBaeT UMMNYNbCHLIE MOMEXU U YCTPaHAET
BO3MOXHOCTb HETOYHOCTEWN.

BpemMmeHu)] Average CokpallaeT crnyyanHble unn HeperynspHble noMexu
[CpeaoHee] curHana. Yuncno cpegHux 3HadeHun BoibupaeTcs.
Averages
. 4
(Real Time) .
[CpeaHite aHaveHws 16 BbibupaeT uncno cpegHux 3HayeHui ¢ NOMOLLbIO
PeA 64 F3 nnu F4.
(B peansHom 128

BpeMeHu)]

Memory Depth (Real
Time) [EMKoCTb
namaTtu (B pexume
pearnbHOoro
BpemMeHu)]

4K, 40K, 512K, 1M

Bbibupaet eMKoCTb NamMsTK 4ns pasfinyHbIX
Moaenen.

Normal: Ona mogenen ocumnnorpados ¢ WUpUHOKM nosockl nponyckaHma 100MIMy makcumanbHas
CKOpOCTb BbIGOpKM 1MNpA. 3amepos/cek. [1ns BpeMeHHOW pa3BepTKN C He4OCTaTOYHOWM CKOPOCTbIO
BbIOOPKM MOXHO ucnonb3oBatb Anroputm MHTepnonauun CuHycomabl [Sine Interpolation Algorithm],
4YTOObl MHTEPNONNPOBATL TOYKN MeXAY BbiOpaHHLIMU TOYKaMK, YTOObLI MOMYYMTb NOSHYHO
ocuunnorpammy (4K no ymonyaHumio).

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

WHtepsansl LLTtaTHOM BriGopku

F 61781} 9}10

B wraTHOM pexume BbIGMpaeTCﬂ OoAHa TOoYKa 3amMmepa B KaXXAOoM UHTepBane

Peak Detect: cnonb3ynte aTOT pexunm Ang obHapy>xeHnss UMNynbCHbIX oMex B npegenax 10HC u
OrpaHUYeHns1 BO3MOXHOCTU HETOYHOCTEN. JTOT peXxMM AOCTYNeH npu HacTporike SEC/DIV B
4mkc/gen. unu megneHHee. Kak Tonbko HacTponka SEC/DIV ycTtaHoBneHa Ha 4mMKc/gen. nnm
ObICTpee, pexxum BbIOOPKM n3meHnTcs Ha LtaTHeI [Normal], noToMy 4TO CKOPOCTb BbIGOPKM
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[ocTaTouHo Benvka, u ObHapyxeHne nmkoB HeobsasaTenbHo. Ocumnnorpad He oTobpaxaeT
coobLLeHne o cmeHe pexuma Ha Normal.

Average: Ncnonb3yinTte 3TOT PEXUM AN COKPALLEHNST CryYarHbIX UM HEPErYNSAPHbIX MOMEX B
oTobOpaxaemom curHane. BoibepuTte gaHHble B pexume Normal, a 3aTemM paccumntante cpegHee
3Ha4eHne 60MbLIOro YMcna curHanoB. BeibepuTe umcno Bbibopok (4, 16, 64 unn 128) ansa pacyerta
CpeaHero 3HayeHus curHana.

MpekpalweHne BbIGOPKU: [NMpu BbINONHEHUN BLIGOPKN 0TOBpaXeHne curHana aktmeHo. OctaHOBUTE
BbIOOPKY (HaxaB kHonky RUN/STOP), 4Tobbl ocTaHOBUTL 0TOBpaxeHue. B nobom pexume ons
oToOpaXeHUs1 curHana MoXXHO MEHSITb MacluTab 1 pacnofoXXeHNe ¢ NOMOLLbIO 3NIEMEHTOB
yrpaBneHns BepTuKarnbio U roOpM3oHTanbo.

OkBUBaneHTHas Bbibopka: [NpocTto noeTopuTe LLUTaTHYIO BEIGOPKY. MICNONb3yinTe aTOT pexunMm,
4YTOObI NpoBecTM ocoboe HabnogeHWe 3a NOBTOPSAIOLLMMUCS OTODpaXKaeMbiMU NEPUOANYECKUMUI
curHanamu. Bel MoxeTe nonyunTs paspewleHne 40nc, Hanpumep, Npyu CKOPOCTU BbIBOPKM 25 mnpa.
3amepoB/cek, YTo HaMHOro 6onbLue, Yem nonyvyaemoe nNpuv BolbopKe B peanbHOM BpeMEHN.

MpuHUMN BbIGOPKMU BLIFMAAUT CrieAyHOLWMUM O6pa3om.

BxoaHble noBTOpsitowWmnecs
CUrHanbl

MepBas BbIOOpKa

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

Kak nokasaHo Bbilwe, NpoBeamTe BbIOOPKY BXOOHbIX CUrHANoB (MOBTOPSAOLLMIACA LMK) bonee
O[HOro pasa Ha HM3KOW CKOPOCTM BbIOGOPKU, PACTIONOXUTE TOYKM 3aMePOB MO BPEMEHU MX
NosIBIIEHNs], 3aTEM BOCCTAHOBUTE CUTHanbI.

5.5.4. UTILITY

HaxmunTe kHonky UTILITY ans otobpaxeHus criegyrowlero CnyxebHoro MeHto.

Onuum KommeHTapum

System Info OTobpakaeT Bepcuo NporpaMMHOro 1 TEXHUYeckoro obecnedeHus,

[MHbopmaums o CEPUNHBLIA HOMEP 1 HEKOTOPYIO Apyryto nHdopmauuo 06 ocumnnorpade.

cucteme]

Update Program BcraBbTe USB anck. B BepxHem neBoMm yrny akpaHa oTob6pasnTcs MKOHKa

[O6HOBNEHME auncka. Haxmute kHonky Update Program, n nossBUTCSl AManoroBoe OKHO

AporpamMmbi] Software Upgrade [o6HoBneHue M0]. HaxmuTe F6, 4Tobbl 06HOBUTL, Unu F2
01151 OTMEHBbI.

Save Waveform BcraBbTe USB guck ¢ 06GHOBMEHNEM NpOrpaMmbl, U B BEPXHEM NTIEBOM Yriy

[CoxpaHnTb 3KpaHa oTobpasunTcs MKoHKa ancka. LLlenkHute no ukoHke, u Bbl yBUANTE HA

ocuunnorpammy] HEeKOTOpOe BpeMsi Nay3y coxpaHseMoun ocumnnorpammsbl. Bel cMoxeTe HanTu
OaHHble CoXpaHeHHoW ocuunnorpammbl B nanke Hantek x Ha USB gucke. X
3[eCb NOKa3bIBAET, CKOJIbKO pa3 Bbl HaXann KHOMKy. Kaxxgoe HaxaTtme
cO34aeT COOTBETCTBYIOLLYH nanky. Hanpumep, HaxxmuTe oauH pas, n byget
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cosfgaHa nanka Hantek_1; Haxxmute gsaxabl, M 6yayT co3gaHbl ABe Nanku
Hantek_1, Hantek 2.

Self Calibration
[ABTO kannbposkal

Mpu BoIBOpE 3TOW onuMKU NosBUTCS Ananorosoe okHo Self Calibration.
HaxmunTte F6, 4TOObl BLINOMHUTL aBTOMaTMYeCcKyto kannbposky. Haxmute F4
AN OTMEHbI.

Advance

[PaclumnpeHnHble]

HacTponka BpeMmeHu 1 ByaunbHuka.

Haxxmute 3Ty KHOMKY, YTobbl yBMAETb ANanoroBoe OKHO AN HACTPONKM
BpeMeHun n bygunbHuka. NosepHute pyyky VO, 4ToObI BLIOpaTh OYAMIbHUK
unun Bpems (BblaeneHme YepHon pamkown). Haxmute VO, n YepHasa pamka
cTaHeT kpacHon. Haxmute VO cHoBa, 4Tobbl HacTpouTs ON/OFF [BKI1/BbIKI]
OyamnbHuka unu spems. Haxxmute VO elle pas, 4TOObl BINTU UMM COXPaHUTb
HaCTPOWKMN.

ABTOMaTU4ecKkasa KanubpoBka: [Npoueaypa aBToMaTUYECKOW KannbpoBKM MOXET ONTUMU3MPOBATL
TOYHOCTb ocumnnorpadga ans CoOoTBETCTBUSA OKpyXatoLleln TemnepaType. YTtobbl MakcMmanpoBaThb
TOYHOCTb, CNeAyeT BbINOMHATL aBTOMATUYECKYIO KanMOpPOBKY Kaxkabli pas, korga okpyKatoLuas
TemrnepaTtypa u3aMeHsieTcs Ha 5° unu 6onee. Cneayite MHCTPYKLMSAM Ha 3KpaHe.

Coeem: Haxxmume n1ro6y10 KHOMKY MEeHI0 Ha nepedHell naHesiu, Ymobbi yoanumsb
omobpaxeHue cmamyca u eolimu 8 coomeemcmeyru,ee MeHHo.

5.5.5. CURSOR

MeHto Kypcopa.

Onuum Hactponku KommeHTapum
Off [BblIkn] BbiOupaeT kypcop n3amepeHusa n otobpaxkaeT ero.
Type [Tun] | Voltage[HanpsikeHue] | PyHKumMA Voltage namepseTt amnnntyay, B TO BpeMs Kak
Time[Bpem4] dyHKLMA Time n3amepsieT 4acToTy.
CH1
Source CH2 BbiOvpaeT curHan gns nony4yeHnsa naMepeHnsi Kypcopom.
MATH Mcnonb3yeT nokasaTtenu, 4Tobbl 0TOOpa3nTb U3MEPEHMS.
[UcTouHuK]
REFA
REFB
Select S o3Ha4vaeT Kypcop 1. E o3Ha4vaeT Kypcop 2.
Cursor s BbIOpaHHbI Kypcop BbliAeNAeTCs, U MOXeT cBOGOAHO
[BuiGepuTe | E nepemewatbcs. O6a Kypcopa MOryT ObITb BblAeNEeHbI U
KVDCO ri cBOOOOHO NepemeLLaTbCa O4HOBPEMEHHO. B pamke 3a
ypcop KypPCOpPOM OTOOpaXKaeTcsl pacnofiokeHme Kypcopa.
Delta Otobpaxaet
[enbral pasHOCTb (genbTa) OToOpaxkaeT n3aMepeHne B pamke nog 3Ton onumen.

Mexay Kypcopamu.

MNMepemelueHne KypcopoB: HaxxmuTte KHOMKy psigom ¢ Select Cursor, 4tobbl BbiIGpaTb Kypcop, U
nosepHuTe VO, 4TOObI NepeaBuHYTL ero. Kypcopbl MOryT nepemeLLaTtbesi, TONbKO Koraa
oTobpaxaeTcst MeHto Cursor.
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200us

N 1.00000KHz

Kypcop BpemMeHu

5.5.6. DISPLAY

Cursor

Cursor X

CHI a0 0

Kypcop Hal'lpﬂ)KeHVI

™ 1200 1.000

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

EcTb ABa pexvma oTobpaxeHus curHanos: ¢ 04HMM OKHOM [Single-window] 1 ¢ AByMS OKHamu
[Dual-window]. O6paTtuTech k HacTporkam ropM3oHTansHon pa3BepTky AnS ONONHUTENBHON

nHdopmaumn.

HaxmuTe kHonky DISPLAY, n nosiBUTCA crneaytoLlee MeHIo.

Onuum Hactponku KommeHTapum
Vectors [BekTopsi] Pexum Vectors 3anonHseT ﬂp(.)CTpaHCTBO Mexay
Type [Tun] cocegHMMU TOYKaMU 3aMepoB; pexuM Dots otobpaxaeT
Dots [Touku]
TOJBbKO TOYKN 3aMEpPOB.
. OFF [BbIK]
Persist .
. 0.2S-8S selectable YcTaHaBnnBaeT ASIMTENbHOCTb CBEYEHUS KayKaomn
[OneKTpOHHbIN ’
[BbIOOpP OT 0,2Cc — 8¢C] | oTOBpakaemon TOYKM curHana
noMunHogop]

Infinite [EeckoHeYHO]

Format [®opmar]

YT
XY

dopmaT YT nokasbiBaeT HanpsbkeHue no BepTukanu
OTHOCUTENBbHO BpeMeHn (ropu3oHTarnbHas Lkana);
dopmat XY oTobpaxaeT Touky mexay CH1 n CH2
Kaxkabln pas npu nonyYyeHnn 3amepa, rae HanpsbkeHue
unu Tok CH1 onpepenset koopanHaty X TOYKU
(ropusoHTanb), a HanpsXkeHue unu Tok CH2
onpegenset koopauHaTty Y (BepTukanb). [Ans
nogpo6bHon nHpopmauumn obpaTTECh K ONUCaHMIO
dopmarta XY, npuseeHHOMY Aanee.

0-15; 16 HacTpanBaeMbIx YpoBHel ¢ oTobpaxaeMbim

Contrast WMHOUKaTOpPOM cocTosiHUSA; HaxxmuTe F5, 4Tobbl BoIGpaTh
[KoHTpacT] 3Ty onumio. [ina perynMpoBku NoBepHUTE
MHOIO(PYHKUNOHAMBHYIO PYYKY.

Next Page [Cnegyowas cTpaHuual
Grid Dotted line [MyHkTUp] | Pexum Off oTobpakaeT TONbKO ropu3oHTarnbHbIE U
[KoopauHaTHas Real line [JnHus] BepTMKarbHble KOOPANHATLI B LLIEHTPE KOOPANHATHON
ceTKka] OFF [BbIKIJT] CETKM Ha JKpaHe.
Grid Intensity 0-15; 16 HacTpamBaeMbix YPOBHEN C 0TOOpakaeMbIm
[MHTEeHcmBHOCTL
ceTku] WHAMKaTOPOM COCTOSHUS.
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5.6. KHonku 6bicTporo aoctyna

DEEAULT BETUR SAVETOUSBE

-

AUTOSET: ABTOMaTMyecKku HacTpamBaeT afieMeHTbl ynpasneHne ocuunnorpada ans
reHepupoBaHusa oTobpaXkeHnsa BXOAHbIX curHanoB. ObpaTtuTech K crieaytoLen Tabnuue ons
COOTBETCTBYIOLLEINO COAEPKaHWS.

HELF

RUN/
STOP |
l SINGLE 7 P
SEQN o i o

SINGLE SEQ: BbibvpaeT 04MHOYHbLIN curHan v npekpailaeT BbIGOPKY.
RUN/STOP: BkntodaeT unu BbIKMoYaeT BbIOOPKY
HELP: OtobpaxaeT meHio Help.

DEFAULT SETUP: Bhi3biBaeT 3aBofckue HacTponku. ObpaTtutech k cnegytowen tabnuue ans
COOTBETCTBYHOLLIErO COAEPXKAHMUS.

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

aHalnorn4yHo (byHKLl,I/II/I 3axBaTa 3KpaHa y KOMMboTepa.

5.6.1 AUTOSET

ABTOHacCTpoOKKa ABNAETCA OAHUM U3 NpenmyLLecTs undpoBbix ocuunnorpados. MNMpu HaxaTtum
kHonkn AUTOSET ocuunnorpad 0yaeTt ngeHThuumpoBaTth TUM curHana (CMHycomaa unm
NPsIMOYronbHasi BOfIHAa) M HaCcTpanBaTb 3SIEMEHTLI YNpaBeHNsa B COOTBETCTBMM C BXOOHBbIMU
curHanamu, Tak Ytobbl TOYHO OTOGpaXaTb OCUMIISIOrpaMmy BXOAHOrO curHana.

DYHKL MU

Hactponku

Acquire Mode
[Pexum BbIGOpKM]

HactpauBaetcsa Ha Normal [LUTtaTHbI] unu Peak Detect
[OGHapyxeHne nukos]

Cursor [Kypcop]

Off [Bbikn]

Display Format
[©PopmaT oTobpaxeHUs]

YctaHaBnuBaetcaA B YT

Display Type
[Tun oToGpakeHus]

YctaHaBsnmeaeTcs B Vectors [BekTopbl] anga cnektpa blrNd; s
WHBIX CIy4Yasax He U3MeHsIeTcs.

Horizontal Position
[Fopu3oHTanbHOe NonoXeHune]

HacTtpoeH

TIME/DIV [BPEMSI/LEN]

HacTtpoeH

Trigger Coupling
[PasBsska Tpurrepal

HacTpoeH Ha DC [[MepemeHHbIn TOK], Noise Reject [[NogasneHne
wyma] unn HF Reject [Mogasnexnne BU]

Trigger Holdoff
[Bagepxka Tpurrepal

MuHMManbHbIN

Trigger Level
[YpoBeHb Tpurrepal

YctaHaBnuBaetca B 50%

Trigger Mode
[Pexum Tpurrepa]

Auto [ABTO]

Trigger Source
[UcTouHumK Tpurrepal

HacTpoeH; ABToMaTnyeckas HacTpoWka He ncnonb3yeTcs aAns
curHana EXT TRIG

Trigger Slope
[HaknoH dpoHTa Tpurrepal

HacTpoeH

Trigger Type
[Tun Tpurrepa]

Edge [Mo dpoHTy]

Trigger Video Sync

HacTtpoeH
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[CuHXxpoHU3auma Bnaeo
Tpurrepa]

Trigger Video Standard

HacTtpoeH
[CTangapT BuAeo Tpurrepal
Vertical Bandwidth
[BepTukanbHas wupuHa MonHas

noJsiIoChbl NPONYCKaHUs]

Vertical Coupling
[BepTukanbHas passsskal

DC (ecnu po atoro 6bino BbibpaHo 3azemneHne GND); AC gns
BMAEOCUrHanNa; B MHbIX Cry4asix He n3MeHsieTcs.

VOLTS/DIV

HacTtpoeH

®yHKUMA ABTOHACTPOMKN NPOBEPSIET BCE KaHarbl Ha CUrHarbl U 0TOGpaXkaeT COOTBETCTBYHOLLME
ocumnnorpaMmmel. ABTOHacTpoiika onpeaensieT UCTOMHUK TpUrrepa B COOTBETCTBUM CO CreayoLyMm

YCNOBUSIMM.

» Ecnu curHanbl ecTb B HECKOMbBKMX KaHanax, ocumnnorpacdg 6ygeT ncnonb3oBaTtb KaHan ¢
HaMMeHbLLEN YaCTOTON CUrHana B Ka4ecTBe NCTOYHMKA Tpurrepa.

» Ecnu curHanel He oOHapy»keHbl, ocuunnorpad OyaeTt ncnonb3oBaTh KaHan ¢ HaMMEHbLLMM
HoOMepoM, oToOpaxaembli B ABTOHACTPOWKe, B KAYECTBE MCTOYHUKA TpuUrrepa.

» Ecnu curHanel He 0OHapyXeHbl, U KaHanbl He oTobpaxatoTcs, ocumnnorpad byaet otobpaxaTtb
1 ncnonb3oBaTb KaHan 1 B ka4eCcTBE UCTOYHUKA TpUrrepa.

Cn HycounaarnibHasA BOJIHa:

Ecnv npu ncnonb3oBaHum dyHkUMKM Autoset ocumnnorpad onpegensieT, YTo curHan 6rnmsok K
CuHycouae, ocuunnorpac otobpaxaeT cnefyoLme onumu.

Onuuum Sine Wave

Moapo6HoCTU

Multi-cycle Sine

OToOpaxkaeT HeCckonbKo NepMoOAoB, KOTOPbIE UMEIDT

[MHoronepuoanyeckas o . .
COOTBETCTBYHOLUMIA FOPU3OHTASNbHLIN N BEPTMKANbHbIA MacLuTa.
CwuHyconga]
Single-cycle Sine o
YcTaHaBNMBaeT ropu3oHTanbHbIN MaclwTab ans oTobpaxkeHus
[OpHonepuoguyeckas
NPYMEPHO OAHOro NEpMOAa OCLMIIIOrpamMmmbl.
CwuHyconga]
KoHBepTupyeT BXOOHOW CUrHarm B €ro YaCTOTHbIE COCTaBNALLME U
oTobpaxaeT pe3ynbTaT B BUAe rpadouka 4acTtoTbl NPOTUB
FFT [BIMNd] amnnuTygbl (cnekTp). Tak kak ata yHKUMs npeacTasnseT cobom
MaTemaTmyeckmne pacdeTbl, obpaTuteck k Pasgeny 5.3.1. Pacuet
BN ana gononHuTensHoM nHopmauun.
Undo Setup

[OTMEHUTb HAaCTPONKY]

BocctaHaBnuBaeT npeabiayLLyo HAaCTPOKKY ocuumnnorpada.

I'Ip;lmoyroanaﬂ BOJTHa Unn nMmnynbce:

Ecnu npu ncnonb3oBaHum cpyHKUMKM Autoset ocumnnorpacd onpegensieT, YTo curHan 6rm3ok k
NPSIMOYTONbHOWM BOMTHE UM UMMYMbCY, ocumnnorpad otobpaxaeT crieaytollee MeHHo.

Onuum Square Wave

Moapo6HoCTU

Multi-cycle Square
[MHoronepuoanyeckun
NPAMOYTOSbHbIN]

OTobGpaxaeT MHOIO NEPUOAOB, KOTOPLIE UMEIOT COOTBETCTBYHOLLNIA
rOpPU3OHTanbHbIA U BEPTUKaMNbHbLIA MacLuTab.

Single-cycle Square
[OoHonepuoguyeckui,
NPAMOYTOfbHbIN]

HacTtpavBaeT ropnsoHTanbHbIi MacliTab ans otobpaxeHnst OKono
oaHoro nepuoga ocumnnorpammbl. Ocuunnorpad otobpaxaeT
aBToMaTtundeckme namepeHusa Min [Munnmym], Mean [CpeaHee] n
Positive Width [[TonoxuteneHas wnpuHal.

Rising Edge
[HapacTatoLimn ppoHT]

OTtobpaxaeT HapacTaoLwmin PPOHT
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Falling Edge
[CnagatoLumii hpoHT]

OTobpaxaeT cnagatoLmn poHT

Undo Setup
[OTMEHNTb HAaCTPOWKY]

BoccTraHaenvBaeT npeabiayLyo HacTponKy ocuunnorpada.

5.6.2 Help

HaxmuTe kHonky HELP ansa otobpakeHns MeHIO CnpaBky, B KOTOPOM MpeAcTaBneHbl TEMbI,
OMnMCbIBaKoLLME BCE OMLUUN MEHIO U NeMeHThI ynpaBneHus ocumnnorpada. Ans nogpobHou
WHpopMaLMmn 0 cnpaBoYHOM cnucteme obpaTuteck Kk Pasgeny 2.2.

5.6.3 Default Setup

Koraa Bbl HaxxmmaeTe kHonky DEFAULT SETUP [HacTponku no ymondaHuio], ocumnnorpad 6yaoet
oTobpaxatb curHan CH1 n yganut Bce octanbHble. Koraa Bbl paboTaeTe Ha HaCTponkax no
ymonyanuto, Haxkmute F1, yTo6bl OTMEeHUTb HacTpomKy. Toraa ocumnnorpad BepHeTCs K cTaTycy
[0 HaCTpoeK No ymon4yaHuio. B Tabnuue Huxe npyvBeaeHbl ONUMKU, KHOMKK U MEHIO, KOTOPbIE
W3MEHSIIOT YCTAHOBKN B HACTPOMKaX MO YMONYaHWIO.

MeHro unu Cuctema Onuusa, KHOMNKa Unu py4ka 3HayeHue No ymonyaHuro
(Tpw pexxuma onunn) 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 [OnekTpOHHbIV
Display [oTo6paxeHue] i grochop] Off
Format [®opmar] YT
Window Mode [Pexum okHa] Single-window [OgHO OKHO]
) Trigger Knob [Pyuka Tpurrepa] | Level [YpoBeHb]
Horizontal [T opusoHTank] Position [[MonoxeHue] 0.00c
SEC/DIV [Cexk/gen] 200puc
Operation [Onepauus] —
Math [PacyeTbl] Source [UcToYHUK] CH1-CH2
Position [[MonoxeHue] Ogen
Vertical Scale
[BepukanbHbIn macwwiTab) 20AB
FFT Operation
FFT [BMNd] [Onepauus BId]
Source [UcToYHUK] CH1
Window [OkHO] Hanning [XaHHMHra]
FFT Zoom [3ym Bld] X1
Source [UCToYHWK] CH1
Measure [NamepeHue] Type [Tur] HeT
Type [Tun] Edge [1o dpoHTY]
Trigger (Edge) Source [cTouHMK] CH1
[Tpurrep (no dpoHTy)] Slope [HakrnoH] Rising [HapacTaHue]
Mode [Pexnm] Auto [ABTO]
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Coupling [Pa3sBsaska]

DC

Level [YpoBeHb]

0.008

Trigger (Video)
[Tpurrep (no Bnaeo)]

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 [MNonoxutensHas]

Mode [Pexunm]

Auto [ABTO]

Coupling [Pa3sBaska]

DC

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

Slope [HakrnoH]

Rising [HapacTatoLumi]

Mode [Pexunm]

Auto [ABTO]

Coupling [Pa3sBsaska]

DC

When [Korga]

Trigger (Swap)
[Tpurrep (monepemeHHbIN)]

CH1

Type [Tun]

Edge [[MTo cdopoHTy]

Slope [HaknoH]

Rising [HapacTtatowwmii]

Mode [Pexnm]

Auto [ABTO]

Coupling [Pa3sBsaska] DC

Level [YpoBeHb] 0.00B

CH2

Type [Tun] Edge [[Mo dopoHTy]

Slope [HaknoH]

Rising [HapacTatowmn]

Mode [Pexnm] Auto [ABTO]
Coupling [Pa3sBsaska] DC
Level [YpoBeHb] 0.008
Source [UCcTo4YHUK] CH1
Trigger (OT) Polarity [[onspHocTb] Positive [[NonoxutensHasi]
[Tpurrep (no BpeMeHu)] Mode [Pexum] Auto [ABTO]
Time [Bpewms] 20HC
Coupling [Pa3sBaska] DC

Vertical System,
All Channels
[BepTukansHas cuctema,
BCE KaHanbl]

Bandwidth Limit
[OrpaHnyeHne nonocel

Unlimited [HeorpaHu4eHHO]

nponycKkaHus]

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

CnepytoLwime HaCTpOMKM He U3MEHSAITCA Npu HaxaTum kHonkn DEFAULT SETUP

> HAsblk
CoxpaHeHHble HaCTPOWKM

YV V VY

[laHHble kanMbpoBku

CoxpaHeHHble OMopHbIE CUrHanbI
KoHTpacTHOCTb 0TOBpaxeHns
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5.7 MHOrodpyHKUMOHarNbHbIe PYYKU U KHOMKKU

VO: MHorogyHKLMOHansHas pydka. [Ang pasHbix onuuin MeHo nogaepxunsaeT BbIGOp
onuuin meHto (MeHio MEASURE), nepeaBuxeHue KypcopoB 1 YpOBHeW (MeHto Slope
Trigger).

HaxxmnTe Ha 3Ty py4Ky, YTOObI COPOCUTL AaHHbIE (3a4epKKy Tpurrepa, Bpems 4ns
Tpurrepa no BpeMeHu 1 Tpurrepa no HaknoHy poHTa), BbibpaTb ONUUM MEHIo 1 T.A4.
[MpocTa B MCMONb30BaHUM.

F7: HaxxmnTe Ha 3Ty KHOMKY B pexume OOHOro OkHa, YTobbl NepekntoyaTbes Mexay
oToBpaxkeHnem NyHKTUPHOW NMHUK N nepecevyeHneM. HaxxmumTe B pexxume OBYX OKOH,
YTOObI BbINOMHUTEL aBTOMPOKPYTKY.

FO: Knonka CkpbliTb/nokasaTtb. HaxxmuTte ee, 4Tobbl CKpbITb OMNLMM MEHIO C NpaBoW
CTOPOHbI 3KpaHa, 1 BbIBECTM NOJNTHO3KPAHHOE O0TODpaXkeHne ocuunorpammel. Haxmute
CHOBA, YTOOLI MOKa3aTb ONUUN MEHHO.

F1-F5: 3Tn naTb KHOMOK BCe MHOTrOOYHKUMOHanbHbl. OHM OTBEYatloT 3a BbIOOp
COOTBETCTBYIOLLMX OMLUIA MEHIO HA 9KpaHe Ans pa3nuyHbiX PEXMMOB MeHto. Hanpumep B
meHto UTILITY, F1-F5 cooTBeTCTBEHHO OTBeYatoT 3a ‘System Info’ [MHdopmaums o
cucteme] — ‘Advance’ [PaclwumpeHHble].

L]

m
w

F6: 3Ta dhyHKUMOHanNbHas KHoMka UCMNosb3yeTcs rMaBHbIM 00pa3oM ANns nepennucTbiBaHNs
CTpaHuL 1 NOATBePXXAeHMs Bbibopa, Hanpumep, npu HaxaTumn onuun Self Calibration

[ABTOMaTU4eckasa kanmbpoBka] NosBASOTCA ‘Next page’ [cneaytoLian cTpaHmual, ‘previous
page’ [npeabiaywias ctpaHumual u ‘press F6 to confirm’ [HaxkmuTe F6 ana noarsepxaeHusl].

-
'

900000 @ P

m

®

5.8 CurHanbHble pa3beMbl

CM. PUCYHOK HIbke, YTOObI HalNTU TPY CUTHamNbHbLIX pasbemMa 1 napy MeTanmnMyeckmx aneKkTpoaoB
BHU3Y NaHenu ocuunorpadga.

N . _ — - J

CHT gy CH2 BRRTNG | svaikeod
-:- @

x 1

1. CH1, CH2: BxoaHble pazbeMbl Ang 0TobpaXkeHus ocumnnorpaMmmel, Yepes KoTopble
NoaKN4YaeTca N BXOAUT N3MepseMblid curHan.

2. EXT TRIG: BxogHou pa3beM 4118 BHELWHEro UCTOYHMKA Tpurrepa, Yepes KoTopbIi
NoAKMYaeTCs U BXOAUT BHELLHWUIA CUrHan Tpurrepa.

3. KomneHcauus wyna: Beixoa kKomneHcaumm HanpskeHns Lyna u 3a3emneHne, ncnonb3yemoe
ONS 9NeKTPUYECKOro COOTBETCTBMSA LyMa U BXOAHOM CxeMbl ocuunnorpada. 3asemneHve
KOMMEeHcaLmu LWyna 1 aKpaHMpoBaHHble kabenn BNS noaknovaoTes K 3a3eMIIeHNUto 1
paccMaTpuBaloTCs Kak KneMmbl 3a3emneHns. YTobbl nsbexartb NOBpexaeHWn, He noaknioyante
WCTOYHMK HanpsKeHMs K KaKoMy-nnbo u3 aTux pa3beMoB 3a3eMIeHus.
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5.9 Hactpouka kaHanoB NoOrM4ecKoro aHanusaropa

Ocuunnorpadsbl Co CMeLLaHHbIM TUNOM curHanoB cepumn MSO5000D ocHalleHbl 16-kaHanbHbIM
NOrnM4YeckMM aHanm3aTopoM, KOTOpPLIN obecnevnBaeT 16 normdecknx KaHamnoB 1 cnocobeH
Npon3BOANTbL N3MEPEHUSA CMELLIAHHbBIX CUrHANoB C 2 ApYyrMxX aHanoroBbIx KaHanos ocuunnorpadga.
Bbl MOXeTe OTKPbITb (MK 3aKPbITb) OTAENbHbIA KaHan unm rpynny kaHanos (8 kaHanoB) yCTaHOBUTb
pasmep curHana, U3MeHUTb pacnosnoXeHne oTobpaxeHUsa LUMAPOBLIX CUTHAMOB Ha 3KpaHe 1

BblGpaTb TUN nopora.

Haxxmute gBaxabl KHOMKY F7, cuctema oTo6pasvT MEHIO KaHaroB riormyeckoro aHanusaTopa. [Ans
onucaHusi CM. CneayoLLyto Tabnumuy.

Ml

Paboyee meHI0

LA &

05 on
J— Ty

Turn On

WHTepdenc nornyeckoro aHanmsatopa

DYHKUUA MEHI0 HacTtponku OnucaHwne
D7-DO HacTtponka rpynnbl kaHanos: D7-D0O
D15-D8 HacTtponka rpynnel kaHanos: D15-D8
Current [TekyLini] <D15-D0> Bolbop Tekywlero um3Brnekaemoro  uudpoBoro
KaHana
TTL
CMOS Buibop TMNOB mnopora AnA  BCeX LMPPOBbIX
Threshold [Mopor] ECL KaHanoB. HacTpoika 3Ha4yeHns NoOpPoroBoro ypoBHsI
User npu BbIGope Tuna User [[onb3oBaTtensckui].
[Monb3oBaTenbCKNi|

User
[Monb3oBaTensckun]

<[loporoBbin
YPOBEHbL>

HacTpoika 3HavyeHuMs MOpOroBOro YpPOBHA ANis
Tvna, onpeaensieMoro norb3oBaTesnem.

1. OTobBpaxeHue u nepeopraHm3auns LMPOBLIX KaHamNoB.
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(1) Haxxmute F7-> F7->D7-D0 unu D15-D8 ans Bbixoga B MEHIO HACTPOEK rpynibl KAaHanoB u
OTKpOWTE Nnn 3akporTe oTobpaxkeHne LMdpOoBLIX KaHaroB.

(2) Haxxmute F7-> F7->Current, 4Tobbl akTMBMpOBaTh BbIGOP LIMGPOBLIX KAHANOB C MOMOLLbIO
MHOropyHKUNOHaNbLHOM pyykun. [NoBepHUTE MHOMOMYHKLUMOHAMBHYI0 PYyYKy A Bblbopa LUMdpoBbIX
KaHanos, HoMep BblbpaHHOro kaHana byaeT oTobpaxkaTbCa KpacHbIM.

(3)Haxmute Ha MHOrOYHKLUMOHANBbHYIO PYYKY U MOBEPHUTE ee, YTOObI CMEHUTbL pacnonoXeHue
BbIGPaHHOro kaHana Ha akpaHe.

MeHto oTobpaxaeTcs criegytomm obpasom.

07-00

Turn On

2. Hactpoiika Tvna nopora undpoBbIX KaHanos

Haxmute F7-> F7->Threshold Type, BbibepuTe npeaycTaHOBNEHHbIE TUMbI MOPOroB NN BbibepuTe
Nnosib30BaTENbCKUI TUMN OS5 YCTaHOBKN COOCTBEHHOIO MOPOroBOro YPOBHS.

MeHto oTobpaxaeTcs criegytomm obpasom.

OnucaHwue nopora.

Twn nopora: TTL CMOS ECL lNonb3oBaTtenbckuii

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

HacTtponka rpynnbl kKaHanos.

Haxmute F7-> F7->D7-D0 unun D15-D8, cuctema otobpasnt MeHK HaCTPOWKK rpynnbl kaHanos D7-
DO nnn D15-D8, oTkponTe Unmn 3aKponTe OTAENbHBLIN KaHamn unu rpynny kaHanoe (8 kaHanoB B
rpynne) u HacTponTe pa3mep CUrHaroB.
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DyHKUUA Hactponku Onucaxwne

MEHI0

Channel D7-DO OTKpbIBaeT UMK 3aKpbiBaeT OTAENbHbIE KaHanbl B rpynne D7-DO
[Kanan]

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

Turn Off [Boikr] | D7-DO

Size IL MNMonHoakpaHHoe oToBpaxeHue 8 kaHanos
[Pasmep] i MonHoskpaHHoe oTobpaxeHne 16 kaHanos
Reset C6pacbiBaeT curHansl B rpynne kaHanos D7-DO0
[C6poc]

1. OTKpbITUE 1 3aKpbITUE OTAENLHOro UNMGPOBOro KaHana

Haxmute F7-> F7->D7-D0->channel setup [HacTpolika kaHana), noBepHUTe MHOrOYHKLIMOHANbHYHO
py4Ky Ans Bbl6opa ungpoBoro KaHarna, KoTopbIv Bbl XOTUTE OTKPbITb UMK 3aKpbITh. HaxMnte
nepByo OnepaLmOoHHYIO KNaBuULLY MEHIO HAaCTPOWMKU KaHana Unm MHOrogyHKLUOHAMNBHYIO PYYKY,
4YTOObI OTKPbITb MU 3aKPbITb KaHamn. Korga kaHan oTKpbIT, paMka onepaLoHHOW KNaBULLN MEHH0
HaCTPOWKW KaHana 3eneHas, Korga kaHarn 3akpblT, pamka 6enas.

2. ABTOMaTtun4eckoe OTKpbITUE UMK 3aKpbiTUE BCEX LIMGPOBLIX KaHaoB

Haxmute F7-> F7->D7-D0->D7-DO0 ->open all [oTkpbITb Bce] unu close all [3akpbITb BCe] unu
Haxmute D15-D8->D15-D8->0pen all [oTkpbITb Bce] nnu close all [3akpbITh Bee], 4TObbI
aBTOMaTUYECKU OTKPbITb UMW 3aKPbITb BCE BblOpaHHbIe UndpoBble KaHanbl. YTobbl OTKPbITE UK
3aKpbITb OAUH KaHar, MOBEPHUTE MHOMOMYHKUMOHaNbHY0 pyyKy, 4TOObI BbIOpaTh kaHan, 3atem
HaxxmuTe channel setup [HacTpoika kaHana]-F1 nnm Ha MHOrOYHKLMOHAIbHYIO PYYKY.

3. Hactponka pasmepa otobpaxeHus curHana LmdpoBoro kaHana
Haxwmute F7-> F7->D7-D0O->waveform size [pa3mep curHana] unm Haxmute D15-D8->waveform
size [pa3mep curHanal, 4Tobbl BoibpaTh pa3mep oTobpaxeHus curHanos LMcpoBOro KaHana.

4. Cbpoc oTobpaxeHns curHanoB LMGPOBLIX KaHaNoB

Haxmute F7-> F7->D7-D0->reset [c6poc] unu Haxxmute D15-D8->reset [cOpoc], 4TOObI BLIMONHNUTL
cbpoc oTobpaxeHus LMGPOBOro kaHana.
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MpviMepbl NpUMEHEHNS

MmaBa 6. Npumepbl npumMmeHeHUs

OTa rnaBa packpbIBaeT AaribHewLee onMcaHne OCHOBHbLIX OYHKLUMIA ocumnnorpada, NnpuBoas
OfMHHaAuUaTh YNpPOLLEHHBLIX NPUMEPOB NPUMEHEHNS!, YTOObLI MOMOYb BaM PeLUNTbL BO3MOXHbIE
npo6riemMbl NPU UCMbITAHUN.

1. BbINONHEHNE NPOCTbIX NU3MEPEHWNIA.
WcnonbsosaHue dyHkummn AUTOSET.
Mcnonb3osaHue MeHio Measure A5 BbIMOMHEHWUS aBTOMATUYECKUX N3MEPEHNIA.
2. BbInonHeHne namepeHunin Kypcopom.
M3amepeHne 4acToThbl LuKia u aMmnamTyapl LMKna.
M3amepeHne LWMpUHbI MMNynbCa.
M3amepeHne BpeMeHn HapacTaHus.
3. AHanua BXogHbIX CUrHasnoB Ans YCTPaHEeHUs Criy4anHoro wyma
OTcnexuBaHue WYMHOro curHana
YcTpaHeHue cnyyanHoro wyma
3axBaT OANHOYHOrO curHana.
Wcnonb3oBaHue pexuma XY
3anyck no wupuHe umMnynbsca
3anyck no BMaeocurHany
OTcnexunBaHne TpUIrepoB No BUAEO-NONAM U BUOEO-TIMHNSAM.
8. Wcnonb3oBaHwue Tpurrepa no HaknoHy opoHTa AN 3axBaTa KOHKPETHOrO CUrHasna HakmnoHa.
9. Wcnonb3oBaHwe Tpurrepa no BpeMeHu Ans UsMepeHns AnnMHHOro MMMySbCHOMO curHana.
10. Ncnonb3oBaHne MateMaTUYECKUX (PYHKLMA NS aHanu3a ocumnmnorpaMmm.
11. AiamepeHune 3agepKkn pacnpoCcTpaHeHUs AaHHbIX.

No gk

6.1 NMpumep 1: BbinonHeHMe NPOCTbIX NU3MEPEHUMN.

Korga Bbl XOTUTE OTCNEAUTb HEN3BECTHLIN CUrHan B onpep,eneHHoﬁ uenun, He nmed napameTpoB ero
aMnnnTyabl 1 4aCTOThbl, Bbl MOXETE UCMOJIb30BaTh 3Ty CDYHKLI,VI}O Ona BbIMOJTHEHNA 6bICTpOI'O
n3MepeHuna 4acTtoThbl, nepuoda u nosiHoOro padMaxa amminTyabl CurHana.

Cnenynte npouenype HUxe.

YcTaHoBUTE nepekntoyvaTternb Ha wyne ocuunnorpada Ha 10X;
HaxmuTe kHonky CH1 MENU 1 yctaHoBuTe yracaHue wyna Ha 10X;
MoakntoumTe wyn CH1 K TOYKe UCMbITaHMs Lenu;

HaxmuTe kHonky AUTOSET.

PwnNPE

Ocumnnorpacd 6yaeT aBToMaTUYECKM OTCTpamMBaTh OCLMIINIOrpaMMy AN Nyyllero oToopaxeHus.
Ecnv Bam Heo6xoanMo AanbHelwas onTuMmM3aumnsi oTobpaXKeHus curHana, Bbl MOXeTe
HacTpauBaTb BepTMKanbHbIe Y TOPU30OHTaNbHbIE NOKasaTenu, noka ocuunnorpaMmmMa He byaet
OTBEYaTb BalLUM KOHKPETHbIM TpeboBaHMAM.
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RN/ DUEND | EVWWWIW | W]

BbinonHeHMe aBTOMaTU4e€CKNUX Msmepel-mﬁ

Ocumnnorpad MoxeT oTobpaxaTtb 60MbLWMHCTBO CUrHANOB MNyTEM aBTOMATUYECKMX M3MEPEHWIA.
[ns namepeHus Taknx napameTpoB, kak YacToTa curHana, nepvuog, aMnnuTyaa nosiHoro pasmaxa,
BpeMsi HapacTaHus 1 NONOXUTENbHAs WUpUHaA, cregynTe npoueaype, ONMCaHHOM HKE.

1.
2.

Haxmute kHonky MEASURE, 4To6bl BbINTU B MeH0 Measure.

MoBepHuTe pyyky VO, 4TObObI BbIOpaTh NEPBYIO «HEOMPEAENEHHYIO» ONUUI0 (OTMEYEHHYIO
KpaCHOW CTPENKOoW), 1 3aTeM BblnaUTE B NOAMEHIO, HaxaB VO unu F6.

Bbibepute CH1 ans onumm Source. 3aTem HECKONbKO pa3 Haxxmute F3 unu F4, 4tobbl BbIOpaThb
n3mepsiemMble nokasaTtenu B MeHio Type. HaxmuTe Hasag, 4Tobbl BEpHYTLCS B MHTEpPdENnc
namepeHus. inn nosepHute n Haxmute VO, 4Tobbl BbibpaTh M3MepsieMblli napameTp U
BEPHYTbCA B MHTepdenc namepeHuns. CooTBETCTBYIOLLEE OKOLLKO MOA N3MEPAEMbIM
nokasarenem oTobpaxaeT naMepeHus.

MoeTopute War 2 n War 3. 3atem BbIbepuTe apyrne namepsaemole nokasarenu. Bcero moxer
ObITb OTOOpaxXeHO 8 namepsieMbix NokasaTenen.

lpumeyvaHue: Bce nokazamersiu MEHSIFOMCS C U3MepsieMbIMU cUu2Hanamu.

PucyHoK Hke nokasbiBaeT Tpy n3MepsieMblx nokasaTtens B kadyectse npumepa. OKOLKU NO4 HUMM
oTobpaxaloT N3MepPEHUS KPYMNHbIM LWPUTOM.

' ANV ] (W] Measure X

Mirimum
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6.2 NMpumep 2: BbinosHeHMe N3MepPeHUNn Kypcopom

Bbl MOXeTe ucnonb3oBaTtb Kypcop And 6bICTp0FO Mn3MepeHna BpeMmeHn n amnnntynbl curHana.

MU3mepeHuns BpeMeHn Lmukna (KOHBEpPTUPYEeMOro B 4acToTy) M aMIMNIMTYAbl HA HapacTalLwem
¢poHTEe MMnynbca.

Onsa n3MepeHna BpemMmeHun Lukna B Hapacrtakouwiem (*)pOHTe nMmnynbeca, cnenyme npouenype Hmxe.

HaxmuTe kHonky CURSOR, 4ToObl BbIVTM B MeHI0 Cursor.

HaxmunTe kHonky F1 onumm Type u Boibepute Time.

HaxmunTe kHonky F2 unmn F3 onumm Source n Boibepute CHL.

Haxmunte F4, 4toObl BIOpaTh Kypcop. Ecnu BbibpaH S, nepegsurante Kypcop S no akpaHy,

Bpawas VO; ecnu BblbpaH E, nepeasurante Kypcop E, Bpawas VO; ecnu BeiGpaHbl 06a,

nepensuranTe nx ogHoBpeMeHHO BpalleHnem VO.

5. YcraHosute Kypcop S Ha nepBbIv NUK LMKNa.

YctaHoBuTe Kypcop EHa BTOpoM nuk uukna.

7. Okowko Delta otobpaxaeT nsamepeHHoe Bpemsi, a Cursor S n Cursor E otobpaxatoT
nonoXeHne 3TUX ABYX KypCOpPOB.

8. Haxmute kHomnky onumm Type 1 Bbibepute Voltage.

9. YcraHoBute Kypcop S B HaMBbICLLMI MWK LUKNA.

10. YcraHoBuTe Kypcop E B cambIi HU3KMI NWK Lnkna. AMAnuTyaa uukna éyaet otobpaxartbcs B

okoLuke Delta.

NP

o

Ons Jlyduwero noHMMaHuma CM. pUCYHOK HUXKe.

R/ LT M| 4.00ns sor X

OMATH (close)
ORefAlclose
ORefB(closs) *

Difference
6.600ns
151MHz
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RAL/ ) ST M 4.00ns Cursor |

Type
O Off

HI
ORefA (close)

ORefB(close)
Select cursor

Difference
120mv |

N3mepeHue WMpPUHBI UMNYbCca
[ns aHanusa uMNynbCHOro curHana, u YTobbl y3HaTb €ro WMPUHY, CRIeAYNTe Laram HUXE.

HaxmuTe kHonky CURSOR, 4ToObl BbITM B MeHI0 Cursor.

HaxmunTe kHonky F1 onumm Type u Bbibepute Time.

HaxmunTe kHonky F2 unmn F3 onumm Source n Boibepute CHL.

Haxmunte F4, 4toObl BIOpaTh Kypcop. Ecnu BbibpaH S, nepegsurante Kypcop S no akpaHy,
Bpawas VO; ecnu BblbpaH E, nepeasurante Kypcop E, Bpawasa VO; ecnu BelGpaHbl 06a,
nepeaBuraniTe UX OOQHOBPEMEHHO BpalleHuem VO.

5. Tomectute Kypcop S Ha HapacTatoLwwmi hpoHT umnynbca, a Kypcop E Ha cnagaroLmn qpoHT.
6. Tenepb Delta nokasbiBaeT namepeHHoe Bpems, a Cursor S n Cursor E nokasbiBatoT Bpemsi
OTHOCUTENbBHO TpUrrepa.

NP

Ons nyyuwero noHMMaHmna CM. PUCYHOK HUXKe.

A AT m]
. O 0ff
= Time

OVoltage

ORefAlclose)

ORefBlclose)
Select cursor

Difference
500.0us
2.00KHz

N3mMepeHne BpeMeHW HapacTaHUA UMnynbca

Bam moxeT noHagobutbcst M3MepuTb BpEMSA HapacTaHWs UMMyNbca BO MHOMMX CryYasx
NPUMEHEHUs1, 0ObIYHO, YTOOLI M3MEPUTL BpeMst HapacTaHusa mexay ypoBHAMU B 10% 1 90%
MMMYNbCHOro curHana. Ytobbl 3TO BLIMOMHUTL, CREeayrTe Waram HUXe.

1. TloepHute pyyky SEC/DIV, 4Tobbl 0TOOpa3nTb Bo3pacTarowmi poHT curHana.
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8.
9.

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

HaxmuTe kHonky CH1 MENU.

HaxmuTe kHonky onumun VOLTS/DIV n BeibepuTe Fine. MosepHuTe pyyky Vertical position,
YTOObI TOYHO pas3genuTb ocuMnorpammMy Ha 5 genexHuin.

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

HaxmuTe kHonky onuuu Type u Boibepute Time. HaxmuTe KHOMKy onumm Source v Bolbepute
CH1.

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

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

10. Moka3atenb Delta B MmeHto Cursor otobpaxaeT BpeMsi HapacTaHUsi UMnynbca.

D,J'Iﬂ Nyyqulero noOoHMMaHua CM. PUCYHOK HUXKe.
R/ ST [M] Ons | Cursor X

5 peneHnnt |

. ORefAlclose)
QRB'FB(close) .
Select cursor

DE

Difference

3.500ns
285MHz

6.3 MNMpumep 3: AHann3 BXoAHbLIX CUrHANoOB AJ1A yCTpaHeHUsA

Crny4yamHoro wyma

B onpeneneHHbix 06CTOSTENLCTBAX AN OTOOPaXKEHUs LLYMHOro curHana Ha ocuunnorpade u
Mosly4YeHMn ero AaHHbIX, Bbl MOXETe BbINOMHWUTL CieayoLLyto Npoueaypy Ans aHanmsa aToro
curHana.

/| #] nT M] .. [ AW | (W] GR2anas Acquire

Q40K  OB12K
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OTtcnexunBaHue LWYMHOIro curHana

Bownagnte B meHo Acquire, Haxas kHonky ACQUIRE.

HaxxmuTe KHOMnKy onuumn Type u Bbibepute Real Time.

HaxmuTe kHonky onuumn Peak Detect.

Ecnun Heobxognmo, Bongute B meHto DISPLAY n yctaHoBuTe onuuto Contrast, 4ToObl BUAETD
lwym Gonee 4eTKo.

HpowbdhpE

D,J‘IFI nyyquwiero noHMMaHun4A CM. PUCYHOK HMXKeE.
A/ T [M] = |V (W Acquire X

YcTpaHeHue crly4anHoro wyma

1. Bowaute B MeHio Acquire, Haxas kHonky ACQUIRE.

2. HaxmwuTe kHonky onuun Type u Bbibepute Real Time.

3. Haxmwute kHOnky onuumn Average.

4. Haxmute KHOMKy onuum Average u HaCTponTe YMUCIO NPOXOAALMNX CPEAHNX 3HAYEHWI, YTODbI
NOCMOTPETb U3MEHEHNE OTOBpaKeHNs OCLUNNOrpamMmmbl.

MpumeyvaHue: YcpedHeHuUe cokpawaem cryyaliHbill WwyM u noseosisiem sie2qe
npocMompems OaHHbIe CU2Haa.

Ons ydulero noOoHMMaHuna CM. pUCYHOK HUXKe.

rAL/ ) nT M| & [NV (W | GZ0N00E Acquire X

Time
_O Equ-Time

C 40K OB12K
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6.4 NMpumep 4: 3axBaT OAMHOYHOrO CUrHana.

Bbl MOXXeTe 06paTUTLCA K cneayroLemy npuMepy Ans NPocToro 3axsata HEKOTOPbIX
HeneprnoanYecKkMx CUrHanoB, Kak HanpuMep UMMYNbCbl U UMMYMbCHbLIE MOMEXN.

YT06bl HACTPOUTL BLIGOPKY OAMHOYHBLIX CUrHAMOB, BbINOMHUTE NPOLEAYPY HUKE.

1.
2.

W

6.

CHavana, yctaHoBuTte Lwyn ocuunnorpada n koadpuumeHT ocrnabnennst Ha CHL.

MoBepHuTE BepTMKanbHyto pyyky VOLTS/DIV u ropusoHTansHyto SEC/DIV ana npaBuibHOMO
pacnonoxeHus Ans nyywero nccnegosaHns curHana.

Bonaute B meHo Acquire, Haxas kHonky ACQUIRE.

HaxmuTe kHonky onuumn Peak Detect.

HaxmuTe kHonky TRIG MENU un BbiGepuTe Rising ans onummn Slope. 3atem HacTponTe ypoOBEHb
Tpurrepa CoOOTBETCTBEHHO.

Haxmute kHonky SINGLE SEQ anst Havana BblGOPKM.

VMcnonb3oBaHue aTon yHKLMM MOXET NOMOYb Bonee nerko 3axeaTuTb CryvariHble coOObITUSA. 3TO
ABMSETCA NPENUMYLLECTBOM MOPTATUBHOIO ocuunnorpadga.

X

6.5 NMpumep 5: Ucnonb3oBaHue pexunma XY

OTtcnexunBaHue coBura cbas MeXxay CurHanamMmum oByX KaHanoB

Hanpumep, Bam Heo6xoanMo n3MepuTb N3MeHeHMe asbl B CETW KaHarnoB.

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

1.

E

CHavana nogroToBbTe ABa Lyna ocuunnorpacda u yctaHoBUTE nepeknoyaTeny Ha oboumx
lwynax B nonoxexue 10X.

HaxmunTe kHonky CH1 MENU u HacTpownTe ocnabneHnue wyna Ha 10x; HaxkmuTe kHomnky CH2
MENU n yctaHoBute ocnabneHue wyna Ha 10X.

MoacoeanHuTe wyn CH1 k Bxogy ceTu, a wyn CH2 Kk BbIxody ceTu.

Haxmute kHonky AUTOSET.

MoBepHuTe pyykn VOLTS/DIV ans otobpaxeHus curHanos NpMMEpHO OAMHaKOBOW aMnnuTyabl
Ha Kakgom KaHane.
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BownauTte B meHto Display, HaxaB kHonky DISPLAY.

HaxmuTe kHonky onuuu Format u Beibepute XY.

Tenepb ocumnnorpad otobpaxaeT curypy Jinccaxy, xapakTepusyoLLyo BXo U BbIX04 Lienu.
MoBepHuTe pyykn VOLTS/DIV un Vertical Position ana cootseTcTaytoLlero macutaba
oTobpaxeHusa ocLuunnorpamMmmei.

10. Ucnonb3ynte ocumnnorpadpmyecknii Metog Jinccaxy, 4tobbl OTCNeXmnBaTb U paccyUTbIBaTb
caBuvru asbl No cneayolen gpopmyne.

© o N

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

Ecnu ocHoBHbIe OCK annunca HaxoasaTca B NepBOM M TpeTbeM KBagpaHTe, yron casura gasbl
[OMkeH ObITb B MEPBOM M YETBEPTOM KBapaHTe, a UMeHHo, B npeaenax (0~11/2) unu (31/2~2m).
Ecnu ocHoBHbIE OCK annunca HaxoAasTcs BO BTOPOM W YeTBEPTOM KBaZpaHTe, yron casura asbl
OOIMKeH ObITb BO BTOPOM M TPETLEM KBaApaHTax, @ UMeHHO, B npegenax (11/2~1r) unu (m-311/2). Onsa
NyyLIero NoOHMMaHNsS CM. PUCYHOK HUXeE.

"opu3soHTanbHas
LIEHTPOBKa curHana

D ootz 4
L1y

6.6 NMpumep 6: 3anyck No WMpUHe UMNynbca

3anyc|( no WwWnpunHe KOHKpeTHOro nmnynbca

Mpv NpoBepKe LUMPUHbLI UMMYyNbCca CUrHana B Lenu, BamMm MOXeT NoHagobuTbCcs NpoBepuTb
COOTBETCTBUE LUMPUHBLI UMMYIbCa TEOPETUYECKOMY 3HAYEHUN. Minu faxke ecnu 3amnyck no poHTy
MOKa3bIBAET, YTO CUrHaN MMEET TaKyH Xe LUMPUHY, YTO 1 KOHKPETHbIN CUrHar, Bbl BCE eLLe MOXET
YCOMHUTLCS B pe3yribTaTe. B Takom crniyyae cneayite npouenype, OnnMcaHHOM HUXKeE.

1. YcrtaHoBute ocnabnexue wyna Ha 10X.

2. Haxmute kHonky AUTOSET, 4Tobbl 3anyCcTnTb 0OTOGpaXkeHne CTaburnbHOM OCLUIIorpamMmmbl.

3. HaxmuTte kHonky onuum Single Cycle B MeHo Autoset n CHUMUTE nokasaHue LUMPUHBI MMNynbca
curHana.

4. Haxmute kHonky TRIG MENU.

5. Haxmute F1, ytobbl BoiGpaTh Pulse ans onunn Type; HaxmuTe F2, 4to6bl BbiIbpaTts CH1 ang
onummn Source; noepHuTe pyyky TRIGGER LEVEL, 4To6bl yCTaHOBUTL YPOBEHb TpUITEPA Ha
HWXKHIOKO TOYKY CcUrHana.

6. Haxmute F6, 4TOObI NEpenTn Ha cneayoLyo cTpaHuuy. Beibepute kHonky onumm When n
HaxmuTe F4, 4ToObl BbIOpaTh «=».
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10.

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

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

HaxxmunTe kHonky onuumn More n BbibepuTte Normal ans onuumn Mode. MNpu cpabaTtbiBaHUKM Ha
HOpMarbHble UMMYIbChl ocuunnorpadg MoxeT gaBaTbk CTabunbHOe oTobpaxkeHne curHana.
Ecnu onuma When yctaHoBneHa Ha >, < unu #, 1 NosIBNSIOTCA Kakne-nnbo BeIBpOCkl, KOTOpbIEe
COOTBETCTBYIOT onpeaerieHHbIM yCnoBusam, ocuunnorpad 6yaet cpabarteiBats. Hanpumep,
€CINU CUrHan codepXXuT Takme BblIbpOChI, Kak NoKasaHo HMKe, Bbl MOXeTe BblbpaThb ‘# unu ‘<’
yTOObI 3anyckaTb Mo UMMYNbCY.

R/ T AT [m] Y s Trigger X

Kak nokasaHoO Ha pUCyHKe BblLLe, Bbl MOXeTe Nony4nTb CTabunbHO oToBpaXeHue curHana npu
BXoAe NpsIMOYrofibHOW BOMHbI € YacTtoTon 1 kI 1 WwWnprHon nmnynsca, ycraHoBneHHon Ha 500mkc.

6.7 Npumep 7: 3anyck no BuaeocurHany

MpeanonoXxuM, Bbl OTCNEXMUBaeTe BUAEOCUrHarbl TeNeBUAeHMs, YToObl NOCMOTPETb HOPMarbHO NN
OHU BXOASAT, N BUAEOCUrHanm oTHocutcs k cucteme NTSC. Bbl MoXxeTe nony4nts cTabunbHoe
oTOGpaxeHne, UCMonb3ys TPUITEP MO BMOEOCUrHarny.

3anyck no Buaeo-nonsam

[ns 3anycka no Bugeo-nonam crieqynrte npoueaype, OnMCcaHHOW HUXKe.

1.
2.
3.

Haxmunte kHonky TRIG MENU, 4To6bl BEINTU B MEHIO Trigger.

HaxmunTe F1, 4ytoObl BbIOpaTh Video ans onuun Type.

HaxxmuTte KHOMNKy onummn Source, 4tobbl BbibpaTb CHL; HaxxMuTe KHOMKy onuun Polarity, 4ToObl
BbIGpaTe Normal; HaxxmuTe KHoMnKy onuun Standard, 4ToBbl BeibpaTe NTSC.

HaxmuTte KHOnKy onummn Sync, 4tobsl BeibpaTe Odd Field, Even Field nnn All Fields.
MoBepHuTe pyyky Trigger Level, 4ToBbl HACTPOUTL YPOBEHbL TpUrrepa 1 cTabunuanposaTtb
BUAOEOCUrHanbI.

MoBepHUTE ropusoHTanbHyto pydky SEC/DIV u Vertical Position gna otobpaxeHus Ha akpaHe
NONHOro B1aeocurHana, 3anyckaemoro rno BUAeo-norso.

PuUCyHOK Hke nokasbiBaeT CTabUNbHLIN CUrHan, 3anyckaeMbiin No BUAEO-MONI0.
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RN/ NT M] WWWWWIM 40.0us Trigger X

OEdze Video
O Pulse OSlope
Q0or

Polarity
TIE'

O lnverted

Ow™NAlILines
O ™yl inehlum

CH1 w&8& © 0dd

3anyck no Buaeo-niuHuam
[ns 3anycka no BUOeo-nnHMUAM criegynte npoueaype, OnnMcaHHON HUXe.

1. Haxmute kHonky TRIG MENU, 4To6bI 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 BeiopaTe NTSC, HaXMUTE KHOMKY
onumm Sync, 4tobbl BbibpaTth Line Number.

4. TloBepHuTte pyyky Trigger Level, 4yTobbl HACTPOUTL YPOBEHL TpUITEpa 1 cTabunmuanpoBaTb
BUOEOCUrHanbI.

5. ToeepHute VO, 4ToObl HAaCTPOUTL HOMEpP NHUK (NTSC: 0 — 525 nuHni)

6. [lloBepHUTE ropnsoHTanbHyto pydky SEC/DIV n BeptukansHyto VOLTS/DIV, yTobbl 0TOGpasnTh
Ha 9KpaHe MOSHbIA BMAEOCUrHan, 3anyckaembl Mo BUAEO-NMHUN. CM. PUCYHOK HUXE.

A8 AT M|

Polarity
S Normal

O lnverte

Ow™NAl I Lines
@ ¥™yLinelum
O wfd 0ddField

6.8 NMpumep 8: Ucnonb3oBaHue Tpurrepa No HakNoHy ¢ppoHTa AnA

3axBaTa KOHKpPeTHOro HakmnoHa curHana

Bo MHOrmx cny4asx Hac MHTepecyeT He TONbKO OPOHT CUrHana, Ho U BPEMS HapacTaHua 1 cnaga
curHanoB. [nsi Nyywero oTCNeXnBaHnst 3TUX AaHHbIX BBOAUTCHA TPUITEP MO HAKIMOHY (OpoHTa.
Cnenynte npouenype, ONUCAHHOM HUXeE.

Cepust MSO5000D Lincposon 3anomuHarowuin ocumnnorpad PykoBoacTBO nonb3oBaTens 59



MpviMepbl NpUMEHEHNS

n

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

Haxmute F1, 4yTobbl BbIGpaTh Slope ans onuun Type.

HaxmuTte KHONKy onumu Source, 4Tobbl BbibpaTe CH1; HaxxMuTe KHOMNKY onuun Slope, 4Tobbl
BbIbpaTh Rising; HaxxmuTe kHomky onuun Mode, 4Tobbl BbiGpaTh AUto; H&XXMUTE KHOMKY Onuun
Coupling, 4TobbIl BeIOpaThL DC.

HaxmunTe kHonky Next Page n Bbibepute Vertical. NMosepHute VO, 4ToObI HacTpouTb V1 n V2
AN COOTBETCTBYHOLIMNX pacnonoXeHun. HaxxmumTe kHonky onuum When un Bbibepute =.
BbibepuTe Time n HacTponTe Bpems, noka He nony4mTte ctabuneHoe oTobpaxeHue
ocuunnorpammbl. CM. pUCYHOK HUXeE.

R/ | IAry [M] 20.0us Trigger X

SVl 124y |

( —-1.24v
: When

O *#

CHIT ime

6.9 MNMpumep 9: Ucnonb3oBaHMe TpUrrepa No BpeMeHu Ansi UsMepeHus

ANMWHHOINoO MMNyrnbCHOro CUrHana

BbiBaeT TpyaHO OTCneanTb HEKOTOPbIE YacTy AFIMHHOIO MMMYSIbCHOMO CUrHana ¢ NOMOLLbH0
Tpurrepa no poHTY UK MO WMPUHE UMNysbca. B Takmx criydasix MOXHO MCNOnb3oBaTh TPUITEp Mo
BPEMEHU NO CrieaytoLlemy anropuTmy.

1.
2.

o

HaxmunTe kHonky TRIG MENU, 4To6bI BEINTU B MEHIO Trigger.

Haxmunte F1, 4ytobbl BIOpaTh OT anst onumm Type; HaxMuUTe KHOMKy onuumn Polarity, 4Tobbl
BbIGpaTb Normal; HaxkmuTe kHonKy onumm Mode, 4Tobbl BbIOpaTh Auto; HAKMUTE KHOMKY ONuun
Coupling, 4yTo6bl BeiGpaTs DC.

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

MoeepHuTe VO, 4T0bbI HAacTpouTb HoMep NMHUKM (NTSC: 0-525 nuHuR).

lMoBepHUTE ropm3oHTanbHyto pydky SEC/DIV n BepTukanbHyto VOLTS/DIV, 4ToObl 0TOOpasuntb
Ha aKpaHe MOMHbIN BUAEOoCUrHarn, 3anyckatLwuinesi No BUAEO-NMHNA. CM. PUCYHOK HIDKE.
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MpviMepbl NpUMEHEHNS

R/ ) LT M| [ EWWWWWT | [w] SE00r= Trigger

ma |
Overtime

 8.86us |

[ P

lMpumeyaHue: Pa3Huya mexdy mpua2epom Mo epeMeHU U mpu22epom 1o 3adepixKke e mom,
4mo mpuazep Mo epemMeHuU Moxem udéeHmuguyupoeame UMMYJILC, KOMOPbIU 8aM HYXK€EH, 8
coomeemcmeuu ¢ 3a0aHHbIM 8aMU 8peMeHeM u cpabomams e /11060l moy4ke umMnysbca.
Apyaumu cnoeamu, mpuzzep no epemeHu cpabamsigaem no uéeHmugukayuu ummnysbca.
OH cXO0X C pexxuMomM > mpuazepa rno WwupuHe uMnysibca, Ho He UGeHMUYeH.

6.10 NMpumep 10: Ucnonb3oBaHMe MaTeMaTUYeCKUX hyHKLUN Ons

daHanuia ocuunnorpamm

Mcnonb3oBaHue mateMaTnyeckux yHKUMI A5l aHanM3a BXOAHbIX CUTHANOB SIBMSETCA elle OgHUM
npenMyLLIeCTBO LndpoBoro ocuunnorpada. Hanpumep, Bam Hy>KHO MONYy4YUTb MITHOBEHHYHO
pa3HOCTb CUrHaroB ABYX KaHamnoB. Micnonb3ya matemaTnyeckyto oyHKumMo ocumnnorpada, Bbl
MOXEeTe MOoNy4YnTb Nydllee NpeacTaBrieHne curHana Ha akpaHe. [1nst OTCrneXuBaHus Takoro curHana
cnefyvte npoueaype Huxe.

YcTaHoBWTE onumio ocrabnenus wyna Ha 10X,

OTtkponte CH1 n CH2 ogHoBpeMeHHO, 0ba ¢ ocnabnexHnem 10X.

HaxmunTe kHonky AUTOSET gnst nony4yeHnsa ctabunbHOM ocLmnnorpamMmmbl.

Haxmunte kHonky M/R MENU, 4To6bl BINTK B MeHIO Math.

HaxmuTe kHonky onuumu Operation u Boibepute CH1+CH2.

[MoBepHUTe ropu3oHTanbHyo pyuky SEC/DIV u BepTukanbHyto VOLTS/DIV, 4To6bl NpaBunsHO
MacLTabmpoBaTb OcUMIorpaMmMy ansa npocTon NPoOBEPKMN.

oukr~whpE

BoobaBok, ocumnnorpad Takke nogaepxueaeT doyHkumm BN n *-'. Ons nogpobHoro aHanu3a bre
obpatuteck k Ma.e 5.3.1. Pacuet blNo.

MpumeyaHue: Cnedyem komneHcupoeamb o6a wiyna neped ebInosIHeHUeM
MamemMamu4ecKux onepauyulil; 8 MPOMuUeHOM cJly4ae, pa3HOCMb 8 KOMIMeHcayuu wyrnoe
nposieumcs e eude owubok e dughghepeHyUanILHOM cuzHare.

Cepust MSO5000D Lincposon 3anomuHarowuin ocumnnorpad PykoBoacTBO nonb3oBaTens 61



MpviMepbl NpUMEHEHNS

A/ & nT M| £ WA [w]

0L imite
Volts/Div

Kak nokasaHo Ha pUCyHKe BbllLe, Ha BXo4e Mbl UMeeM cuHycomnaanbHyto BornHy 1kly ¢ CH1 n
NPsIMOYronbHyto BorHy 1klMy ¢ CH2.

CnepnyviTe npoueaype, onMcaHHOM Bbilwe, YTOObl HACTPOUTL MeHto Math 1 oTcneanTb Bbl4TEHHbIE
CUrHarnbl, Kak MoKa3aHO Ha PUCYHKE HUXKeE.

Po3oBbiM 0T06pa)KaPOTCF| CIOXEHHble CUrHarnbl.

6.11 Mpumep 11: N3mepeHUne 3aaepPXKKU pacnpocTpaHeHUs AaHHbIX

Korga Bo3HMKalT NOA03pEHUS], YTO B LIENU ypaBieHns nocneaoBaTenbHOM nepegayent AaHHbIX
€CTb HeCTabUNBLHOCTb, Bbl MOXETE UCMOMb30BaTh ocUmnnorpad Ansa U3MepeHns 3aaepKu
pacnpocTpaHeHns Mexay nepeaaBaemMbiMU AaHHbIMY U CUTHANOM Havana nepegadu.

YTtoObI HaCTpOUTb U3MepPEeHNA 3a0epXKn pacrnpoCTpaHeHud, Cne,u,y|7|Te npouenype Hmxe.

1. [lMoakniounTe ABa wyna ocumnnorpaga cooTBeTCTBEHHO K KOHHeKTOpY CS (BbiGop Yuna) n
KoHHekTopy DATA Ha uune.

YcTaHoBuTe onumio ocrabnenus wyna Ha 10X ana obomx Lwynos.

OTtkponTe ogHoBpemeHHo CH1 n CH2, oba ¢ ocnabneHnem 10X.

Haxmute kHonky AUTOSET, 4ToObl 3anycTuTb CTabunbHoe oTobpaxxeHne curHana.
HacTpoiTe ropnsoHTanbHble U BepTuKanbHble NokasaTenu, YTobbl oNTMMU3MpoOBaTh
oToOpaxkeHne curHana.

arwn
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MpviMepbl NpUMEHEHNS

HaxmuTe kHonky CURSOR, 4ToObl BbITM B MeHI0 Cursor.

HaxmuTte kHonky onumun Type u Boibepute Time.

Bbibepute Kypcop S 1 nomectute ero Ha akTUBHbIA OPOHT akTMBHOIO cuUrHana, nosepHys VO.
Bbi6epute Kypcop E 1 nomectute ero Ha nepeaady BbIXOAHbLIX AaHHbIX, NoBepHyB VO (cMm.
PUCYHOK HIXE).

10. CHMMUTe faHHble 3aePXKN pacnpocTpaHeHUs B OKOLLKe nokasaHumn Delta.

© o N

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

LII_ILI#

CS

DATA
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MpviMepbl NpUMEHEHNS

6.12 Mpumep 12: Ucnonb3oBaHue Tpurrepa Anst UsMepeHus

uncppoBOro curHana

Tpurrep no cpoHTy [Edge]

YUToObl OTCNexmBaTh LMPOBOI CUrHan ¢ NOMOLLIbIO TpUrrepa no opoHTY, BbIMNOMHUTE CriegytoLLee:

PR

o o

HaxmunTe kHonky TRIG MENU, 4To6bl yBUAETE MEHIO TpUITEpa

HaxmuTe kHonky F1, 4Tobbl BbiOpaTh “Edge” B kadyecTBe TuMna Tpurrepa

HaxmuTte KHonky F2, 4Tobbl BbIOpaTb NCTOYHMK Tpurrepa (DO~D15)

HaxmuTe kHonky F3, 4Tobbl BbiIGpaTh HaknoH (HapacTaloLwwmii (OPOHT UNKn cnagaroLui
PPOHT)

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

MeToa pa3BepTKku AOCTYNEH TOMbKO NS aHanoroBoro curHana

MoeepHuTe pydky SEC/DIV n oTperynmpyiTe Bpems 40 NOMyYeHnst CTabunbHOro
oTobpaxeHus curHana. CM. pUCyHOK HUXeE.

MZ# AT DI e = oee asee 2eee DO X

oF 1.00v @E &3 1.00v I

Tpurrep no wupuHe nmnynsca [Pulse Width]

[na oTcnexnBaHusa curHana ¢ Ucrnonb3oBaHNEM Tpurrepa no wmpuHe nMmnynbca BbINOJIHUTE

cnepywolee:

1. Haxwmute kHonky TRIG MENU, 4To6bl yBUAETH MEHIO TpUrrepa

2. Haxwmute kHonky F1, 4Tobbl BIOpaTh “Pulse” B kayecTBe TMna Tpurrepa

3. Haxmute kHonky F2, 4ToGbl BbIOpaTh NCTouHMK Tpurrepa (D0~D15)

4. Haxmute kHomnky F3, 4ToObl BbIOpaTh NONSAPHOCTb MMNYIbCa (MONOXUTENbHbLINA UK
oTpuLaTenbHbIN)

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

6. MeToa pa3sBepTku 4OCTYMNEH TOMbKO A9 aHanoroBoro curHana

7. Haxmute kHonky Next Page [Crnegytolwlas cTpaHmual u Haxmmute KHonky F4, 4Tobbl BbiOpaTb
cobbiTne Tpurrepa (=,#, >, <).

8. HaxmuTte kHomnky F5, 4TOObI BbIOpaTh LWMPUHY MMMyNbca Tpurrepa u nosepHute pyyky VO,
YTOObl HACTPOUTL LUMPUHY UMNYIbCa

9. TloeepHute pyyky SEC/DIV n oTperynupyinte Bpemsi 4O Nony4yeHus ctabunbHOro

oTobpaxeHus curHana. Cm. pUCyHOK HIXKe.
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MpviMepbl NpUMEHEHNS

Pl NE ) )0 s Trigger X

—

Tpurrep no wabnoHy [Code-Pattern]

YT06bl OTCNEXMBaTh LMEPOBOIA CUrHaM C NOMOLLbIO TpUrrepa no WabnoHy, BbINOHUTE
cnegytollee:

oukwbhNpE

Haxmute kHonky TRIG MENU, 4To6bl yBUAETH MEHIO TpUrrepa

Haxmute kHonky F1, utobbl BbIbGpaTh “Pattern” B kayectBe Tuna Tpurrepa
HaxmuTe kHonky F2, 4tobbl BbIGpaTh NCTOYHKK Tpurrepa (DO~D15)

HaxmunTe kHonky F3, 4Tobbl BbiOpaTh wabnoH (H, L nnn X)

HaxmunTe kHonky F4, 4tobbl BbibpaTh pexxum Tpurrepa: Auto unm Normal
MoeepHuTe pydky SEC/DIV 1 oTperynmpyinTte Bpems 40 NOMyYeHnst CTabunbHOro
oTobpaxeHus curHana. CMm. pUCyHOK HUXeE.

A IR R D1

Tpurrep no anutensHocTy [Duration]

YUT06bl OTCREeXnBaTh LMGPOBOI CUTHAMN C MOMOLLIbIO TpUrrepa no AnMTENbHOCTM, BbINOMHUTE
criegymwoluee:

abrwbhpE

HaxmuTe kHonky TRIG MENU, 4To6bl yBUAETE MEHI0 Tpurrepa

Haxmute kHonky F1, ytobbl BeIGpaTh “Duration” B kadecTBe Tuna Tpurrepa
Haxmunte kHonky F2, 4tobbl BbIbpaTh NCTOYHKK Tpurrepa (DO~D15)
HaxmunTe kHonky F3, 4tobbl BbiOpaTh wabnoH (H, L unun X)

HaxmunTe kHonky F4, 4tobbl BblbpaTh pexxum Tpurrepa: Auto unm Normal
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MpviMepbl NpUMEHEHNS

6. Haxmute kHonky F5, 4To6bl BbIGpaTh BpemMs ANUTENsHOCTU 1 noBepHUTE pyyky VO, 4ToObI
HaCTPOUTb BpeMs ANUTENbHOCTH.
7. TosepHute pydky SEC/DIV 1 oTperynupyiite BpeMs 0O Nofy4yeHus ctabunbHoro
oTobpaxeHus curHana. CMm. pUCyHOK HUXe.
AN/l NT & D15 e e vere weeeoeee OO 4.00us Trigger
.. .. Type

(D3]

- Pattern

Tpurrep no ovepeau [Queue]
Y106kl OTCNEXUBaTL LMEPOBOW CUrHam ¢ NOMOLLBIO TpUrrepa no oyepeaum, BbINOMNHUTE creayloLlee:

HaxmunTe kHonky TRIG MENU, 4To6bl yBUAETH MEHIO TpUrTrepa

HaxmuTe kHonky F1, ytobbl BbIGpaTh “Queue” B kavyecTse Tuna Tpurrepa
HaxmuTe kHonky F2, 4tobbl BbIGpaTh KOHKpeTHbIN uHaekc odepeam (0-3)
HaxmuTe kHonky F3, 4Tobbl BbIGpaTh kaHan-nctovHuk Tpurrepa (D0-D15)
HaxmuTe kHonky F4, ytobbl BbibpaTh wabnoH (H, L unu X)

MoeepHuTe pydky SEC/DIV n oTperynmpyinTte BpemMs 40 NOMyYeHnst CTabunbHOro
oTobpaxeHus curHana. CMm. pyCyHOK HUXe.

ook whE

pAL /11 LA & ) 0 40, 0us Trigger

Tpurrep no ntepaumu [lteration)

YUT06bI OTCRexmBaTh LMGPOBOI CUTHAMN C MOMOLLbIO TpUrrepa no UTepaumm, BolNonHUTE
cnepyolee:

1. Haxwmute kHonky TRIG MENU, 4To6bl yBUAETE MEHIO TpUrrepa
2. HaxmuTe kHonky F1, 4to6bl BLIGpaTh “Iteration” B kayecTBe TuNa Tpurrepa
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w

HaxmuTe kHonky F2, ytobbl BbiGpaTh UCTOYHKK Tpurrepa (D0-D15)

HaxmuTe kHonky F3, 4Tobbl BbibpaTh WwabnoH (H, L nnn X)

5. HaxmuTte kHonky F4, 4tobbl BbIGpaTh KONMYeCTBO ntepauuin [Times] n nosepHute pyyky VO,
YTOObl YCTAHOBUTbL KONMYECTBO

6. TloeepHuTe pydky SEC/DIV 1 oTperynupyiite BpeMsi O NOfy4YeHUsa cTtabunbHOro

oTobpaxeHus curHana. CMm. pUCYHOK HUXe.

Ea

AL/ ) IAry D15 =e e ees sne e 0o 40.0us Trigger X
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YcTpaHeHue Henonagok

MnaBa 7. YcTpaHeHMe Henonagok

7.1 PeweHue npobnem

1. Ecnu ocuunnorpad He BKNO4YaeTCA NpU BKINIOYEHUU NUTaHUS, BbINONTHUTE crneaylollee:

1) [poBepbTe WHYP NUTaHUS, YTOObI YOeaNTLCH, YTO OH NPaBUMbHO MOAKIOYEH;
2) Y6eoutech, 4YTO KHOMKa nuTaHus on/off 6bina HaxaTa;
3) 3atem nepesanyctuTe ocuunnorpad.

Ceskutech ¢ MecTHbIM npeactasutenem HANTEK unu obpatutech Hanpsimyto B otaen
TexHudeckon nopaepxkn HANTEK, ecnu ocumnnorpacd Bce eLle He BKNoYaeTCa HopMarbHO.

2. Ha akpaHe He 0TOGpaXalTcA OCLUNIOrpaMMbl, Korga ocuunnorpad BKMNKOYEH.

1) TlMpoBepbTe Wyn, 4TOOLI YO6EANTLCA, YTO OH, KaK creayeT, cuauT B pa3beme BNC;

2) TpoBepbTe NepeknoyaTens kKaHanos (Takon kak KHomkn MeHto CH1 n CH2), ytobbl yoeanTbes,
4YTO OH BbIN BKITHOYEH;

3) [lpoBepbTe BXOAHOM curHan, 4Tobbl y0eanuTbCs, YTO OH NPaBUSIbHO MOAKITHYEH K LLynY;

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

5) BknHOYMTE YCUIEHUS ANsl CUrHAINOB NOCTOSAHHOMO ToKa ¢ 6OMNbLUMM 3Ha4YeHMEM;

6) BpobaBok, Bbl MOXeTe HaxaTb KHomnky Auto Measure, YToObl CHa4Yana BbINOMHUTb
aBTOMartm4deckoe obHapyXeHne cUrHaros.

Ceskntech ¢ oTgenom texHnyeckon nogaepxkn HANTEK, ecnu ocumnnorpammbl Bce eLle He
oToGpaxatoTcs.

3. Ecnu ocuunnorpamma BXOAHOI0O CMrHana cepbe3Ho geopMupoBaHa, BbiNONHUTE
cnepyiouiee:

1) [MpoeepbTe NpaBUibHOCTL NOACOEANHEHUS Wwyna K kaHany BNC;

2) TlpoBepbTe Ly, YTOObLI yOeanTbest, YTO OH MMEET XOpoLlee CoeaUHEHNE C U3MEPSIEMbIM
00BbEeKTOM;

3) TlpoBepbTe LWyn, YTOObLI yOeauTbesi, YTO OH XOpOoLIO OTKannbpoBaH. Ecnn HeT, obpaTtutecs K
MHopMaLuun o KannubpoBKe, ONUCaAHHONM B HACTOSILLIEM PYKOBOACTBE.

4. Ecnn ocyunnorpamMmmMma HenpepbiBHO NpoXoAUT Ha 3KpaHe, HO Tpurrep He cpa6aTb|BaeT,
BbINONTHUTE cneayroujee:

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

2) [lpoBepbTe NpaBUNBHOCTL HACTPOWKKN YPOBHSA Tpurrepa; Bol moxeTe HaxaTtb pydky TRIGGER
LEVEL nnn HaxaTtb kHonky SET TO 50%, 4To6bl COpOCUTL YPOBEHDb TpUIrepa Hasag K LEeHTPY
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
BXOOHbIX CUrHanoB.

Cepust MSO5000D Lincbposon 3anomuHarowuin ocumnnorpad PykoBoacTBO nonb3oBaTens 68



Cneumdukaums

MnaBa 8. Cneundmkauyma

8.1 TexHU4YeCcKue xapakTepuCcTUKU

Bce xapakTtepuctuku, ynoMsiHyThle 30ecb, OTHOCATCA K ocumnnorpadam cepumn MSO5000D. Mepea
nposepkon ocumnnorpadgpa HANTEK Ha cooTBeTCTBME 3TUM XapakTepucTtuka, ybegurech, YTo
npubop oTBeYaeT crieayoLwmnM YCIoBUSIM:

» Ocuunnorpad gomkeH npopabotaTb HENPEPLIBHO B TeYEHWE ABaALATY MUHYT Npu
onpeneneHHon paboyen Temnepartype.
» Heobxogumo BeinonHuUTbL Npouenypy Do Self Cal [BeinonHuTe aBTo-kannbposky] B MeHto Utility,
ecnu TemnepaTypa uameHmnacb 6onee yem Ha 5°.
» Ocuunnorpacd gormkeH 6biTh B Npeaenax 3aBoAcKoro cpoka nposepku npubopa.

Bce xapaKTepuCTVKM rapaHTUpOBaHbl, ECINU HE YKa3aHo ‘TUMWUYHO'.

XapakTepucTtukm ocuunnorpacpa

rOpM3OHTaJ1beIe

YacTtoTta OnckpeTnisaunnm B
peanbHOM BpeMeHn

500mrH. 3amepoB /cek - 1mMnpa. 3aMepoB/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 onumoHanbHo)

OnanasoH SEC/DIV

DS0O5102C
DS0O5062B DS05102B

DS05202B

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

oT 2Hc/gen po 40c/gen, B
nocnepgosaTenibHOCTU 2, 4, 8

To4yHOCTb CKOpOCTHK ornpoca u
BpeMeHUN OTCPOYKUN

+50 yacTen Ha MUNNNOH 3a Nobor MHTepBan BpeMeHu =1mc

To4YHOCTb M3MEpPEHWIA AENBThI
BPEMEHMU
(monHasa nonoca nNponyckaHus)

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

>16CcpeaHnx 3HauYeHun

* (1 nHTepBan onpoca +1004yacTern Ha MIH. X NokasaHusa + 0.4Hc)

MHTepBan onpoca = ¢/gen + 200

[nanasoH nonoxeHus

DS0O5102C
DS0O5062B DS0O5102B

ot 20 Hc/nen go 80 Hc/aen

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

o1 200 Hc/pgen go 40 c/nen

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

DS05202B

oT 2 Hc/aen oo 10 He/pen

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

BepTukanbHble

AL

paspeLlueHne 8-6uT,
Kaxkabll KaHan onpalmnBaeTca 0gHOBPEMEHHO

OwnanasoH VOLTS/DIV

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

[nanasoH nonoxeHus

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

AHanoroBasi nofioca 4acToT B
pexvumax

Normal n Average Ha BNC nnu c
LLYNOM, CBA3aHHas Mo NOCTOSAHHOMY
TOKY

ot 2 mB/pen pno 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 aHanorosom
Nonockl YacToT, TUMUYHO

AYX Huskmnx yacTot (-3aB)

Bpems HapacTaHua Ha BNC, TUnn4yHo

20MIy,

<10y Ha BNC

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

To4HOCTb ycuneHna NnoCToAHHOIo
Hanps>xeHund

+3% gnsa pexumon Bbldoopkn Normal unu Average,
ot 5B/nen npo1mB/aen

+4% onsa pexumon Bblbopkn Normal unu Average,
oT 5mB/pen oo 2mB/oen

TOYHOCTb M3MEPEHUSI MOCTOSAHHOIO
HanpskeHwus,
Pexwnm Bbibopkn Average

Tun namepenns: CpegHee ansa =16 curHanos ¢
BepTMKanbHbIM MNOMOXEHNEM Ha Hyrne

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

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

To4yHoCTb: * [3% X (NokasaHus + BepTuKanbHoe
nonoxeHue) + 1% BepTuKansHOro nonoxeHus + 0.2aen]
[ob6asbTe 2MB ansa HacTpoek oT 2mB/gen go 200mB/gen;
pob6aebTe 50MB gnsa HacTpoek ot 200mB/gen go 5B/gen

[MoBTOPSAEMOCTb N3MEPEHUN
HanpsiKeHus,
Pexwnm Bbibopkn Average

PasHOCTb HanpshxeHus Mexay niobbiMy ABYMS cpeaHuMn
3Ha4yeHusAMK 216 cUrHanoB, NOSy4YeHHbIX NPU OONHAKOBbIX
HacTpoWKax ¥ OKpY>KatoLLMX YCIOBUSIX.

lNpumeyaHue: lNonoca nponyckaHusi cokpawjaemcsi do 6MI"y npu ucnonb3oeaHuu wyna 1X.

Tpurrep
PasBs3ka YyBCTBUTENBHOCTb
DS05102C
YVBCTBUTENBHOCTD NcTtouHnk | DSO5062B DS05202B
Tgmrrepa NocToAHHBbIN DSO5102B
1.50en ot 10MIy go
(Tun Tpurrepa Edge) | Tok CH1 18en o1 DC go 10MMy; | | aon HA
100MTIwu;
CH2 1.5gen ot 10MINy oo
. 2pen ot 100MI'y go
Full [MonHbin] N
Full [MonHbIn]
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200mB V ot
NOCTOSAHHOIO TOKa

BXT | 200mB o7 noCTOHOTO | g 100MIy; 3508
o1 100Mly go
200MIy
1B oT noCTOsIHHOrO

EXT/5 1B oT nocTosAHHOro Toka go 100Mlu;

1.75B ot 100MI"y go
200MIy

Toka go 100MIy,

MepemeHHbIn
TOK

Ocnabnsiet curHanesl o 10y,

ga,uasneHme OcnabnsieTt curHanbl Bbile 80k
MopgaeneHne | Takke Kak CBA3aHHbIE NO MOCTOSAHHOMY TOKY Npeaensl Ans
HY yacToT cBbile 150kl L; ocnadbnsaeT curHanbl HUxel50r
McToYHMK [Onana3soH
[nana3oH ypoBHsi CH1, CH2 +8 geneHnn oT LeHTpa aKpaHa
Tpurrepa EXT +1.2B
EXT/5 6B
To4YHOCTb YPOBHS NcTouHmk ToyHoCTb
Tpurrepa, TUnn4Ho 0.2aen x BonbT/Aen B npeaenax +4 AeneHui oT LeHTpa
(TouHOCTb Ans CH1, CH2 oKpaHa
CUrHanoB C BPEMEHUM
HapacTaHus 1 cnaga EXT * (6% HacTtpoiku + 40mB)
=220Hc) EXT/5 + (6% HacTponku + 200mB)

YcTaHOBMNEHHbIN
ypoBeHb 00 50%,
TUMNYHO

PaboTtaeT ¢ BXogHbIMKW curHanamu =500y,

lMpumeyaHue: lNonoca nponyckaHusi cokpaw,aemcsi 6o 6MIy npu ucnonb3oeaHuu wyna 1X.

Tun Tpurrepa Video UcTOoYHMK Onana3soH
CH1, CH2 nongm“paanvlax aMnnuTyapl 2
aenexHumn
EXT 400mB
EXT/5 2B

dopmaTbl CUrHasoB u
YyacToTbl nonen, Tun
Tpurrepa Video

MoanepxmBaeT cMCTEMbI BELLAHNS
NTSC, PAL n SECAM ans noboro
nons U NMHUU

[nana3soH 3agepxkn

ot 100HCc go 10c

Tpurrep Pulse Width

Pexwum Tpurrepa no
LMPpUHE nMnynbca

Tpurrep korga < (MeHbLue), > (bonbLue), = (paBHO), UNK # (He paBHO);
MonoXuTenbHbIN UMAYNLC UK OTPULLATENbHBIN UMMYINBC

Touka Tpurrepa no
LMPWHE NMnMyrbca

PagHo: Ocuunnorpad cpabaTbiBaeT, koraa 3agH1UN PpoHT nMnynsca

NPOXOAMUT YPOBEHb TpUITepa.

He paBHO: Ecnun nmMnynbc MeHbLLe onpeaenieHHON LWMPUHbBI, ToYKa
Tpurrepa — a9To 3agH1 PPOHT. B NnpoTnBHOM cnyyae, ocuunnorpad
cpabaTbiBaeT, Korga MMMynbLC ANMTCA JONbLUe BpEMEHU, OnpeaeneHHoro

Kak WupuHa nmnyneca [Pulse Width].

MeHbLue: Touka Tpurrepa — 3agHuin QPOHT.
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Bonble (Takke HasbiBaeTCA TpUrrepom no spemeHm): Ocuunnorpad
cpabartbiBaeT, koraa MMNynbC AAUTCA A0NbLUE BPEMEHW, ONPESENIEHHOMO
KaK LUMPUHA nmnynbca.

OwnanasoH WunpuHbl
umnyneca

Bbibupaetcs, ot 20Hc go 10c

Tpurrep Slope

Pexunm Tpurrepa no
HaKNoHy PpoHTa

Tpurrep korga < (MeHbLue), > (bonblue), = (paBHO), UNK # (He paBHO);
MonoxuTenbHbI UMAYNLC UK OTPULATESNbHBIA UMMYNBLC

Touka Tpurrepa no
HaKMOHY hpoHTa

PaBHo: Ocumnnorpad cpabaTblBaeT, KOrga HaknoH curHana paBeH
YCTaHOBIIEHHOMY HaKIIOHY.

He paBHo: Ocumnnorpad cpabatbiBaeT, korga HakmoH curHana He paBeH
YCTaHOBIIEHHOMY HaKITOHY.

MeHbLe: Ocumnnorpad cpabaTbiBaeT, KOrga HaKkNnoH curHana MeHbLUe
YCTaHOBIIEHHOIO HAKMOHa.

Bonblwe: Ocuunnorpad cpabatbiBaeT, Korga HaknoH curHana éonblue
YCTaHOBJIIEHHOIO HaKITOHa.

[nana3oH BpemeHu

BuibupaeTcs, ot 20Hc go 10c

Tpurrep no BpemeHu

MNepeaHnin PpoHT: Hapactatowmin GpoHT nnu cnagaroLimmn ppoHT;
Hactpoiika BpemeHu: 20-10c

Tpurrep Swap

CH1

BHyTpeHHun Tpurrep: Edge, Pulse Width, Video, Slope

CH2

BHyTpeHHun Tpurrep: Edge, Pulse Width, Video, Slope

YacTtoTomep Tpurrepa

PaspelueHne
nokasarteneun

6 3HakoB

To4YHOCTb (TUMWYHO)

+30 yacTten Ha MnH.(BKo4as BCe OWNOKM ONMOPHON YacToThbl M £1ownbok
cyeTa)

[wana3soH yacTtoT

CBA3aHHbIN N0 NEPEMEHHOMY TOKY, OT 44 MMHMMYM 00 0603Ha4YEeHHOWN
LUMPUWHBI NONOCHI NPOMYCKaHUS.

NcTouHmMk curHana

Pexumel Tpurrepa Pulse Width unu Edge: Bce A0CTyMHbIE NCTOYHUKM
Tpurrepa.

YacToToMep Bcerga usmepsieT UCTOMHUK TpuUrrepa, BKNoYas Bpemsi, korga
BbIOOpKa ocumnnorpada NnpnocTaHoBEHA A1 U3MEHEHMS cTaTyca
paboTbl, NN BbibOpKa 0OUHOYHOIO CobbITMSA Obina 3aBepLUeHa.

Pexum Tpurrepa Pulse Width: Ocunnnorpad cuntaeT nmnynbschbl
3Ha4YUTENbLHOro pasMepa BHYTPU OKHa U3MepeHun B 1c, KoTopble
paccmaTpuBalTCs Kak CoObITUS TpUrrepa, Takme, kak y3kue UMMyrbChbl B
nocnegosaTensHOCTM uMnynbcoB UMM, ecnu ycTaHOBMEH B pexum < u
LUMpUHa yCTaHOBIEHa Ha OTHOCUTENBLHO ManeHbKoe Bpemsl.

Pexunm Tpurrepa Edge: Ocuunnorpacd cuntaet Bce OPOHThI
3HAYUTENBHOrO pasMmepa U NPaBUSIbHON MNOMAPHOCTMY.

Pexwnm Tpurrepa Video Trigger mode: YactoTomep He paboTaer.

BbiGopka

Pexumbl BbIGOPKK

Normal, Peak Detect, n Average

CkopocTb BbIGOPKM,
TUMWUYHO

o 2000 curHanos B cekyHay Ha kaHan (Pexwum Bbibopku Normal, 6e3
N3MepeHUIn)
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OamnHoYHas
NOCTIe4OBATENbHOCTS Pexum BbIGOPKK Bpemsi npekpalleHus BblIOOpKU
Mocne ogMHOYHOM BLIGOPKM Ha BCEX
Normal, Peak Detect KaHanax
OAHOBPEMEHHO
Mocne N BbIGOPOK Ha BCeX KaHanax
Average ogHoBpeMeHHO, N MOXeT ObITb
HacTpoeHo Ha 4, 8, 16, 32, 64 nnu 128
Bxoabl
Bxoapl

Pa3Bsa3ka Bxoga

DC, AC unu GND

BxogHoe nonHoe
COMpOTMBIIEHME, CBA3AH
Mo MOCTOSAHHOMY TOKY

1MOmM£2% B napannenu ¢ 20n®+3nd

OcnabneHue wyna

1X, 10X

MooaepxmBaemble
KO3 pULUNEHTDI
ocnabneHus wyna

1X, 10X, 100X, 1000X

MakcumanbHoe
BXOAHOE HanpshXeHune

KaTeropusa neperpysku MakcrumanbHoe HanpsikeHne

CATInCATI 300VRrums (10%), KaTteropusi yctaHoBku

CAT Il 150VRus (1)

KaTteropus yctaHoBku |l: NOHWKaeT HOMMHaNbHOE 3Ha4vyeHne Ha 20
ob/nexany Boiwe 100kl Yy oo 13B nepemeHHoro Toka nukoBo peak AC
npu 3MIMu* n Beiwe. [ns HeCMHYconaanbHbIX CUrHaNoOB NMKOBOE
3HavYeHne JomkHo ObITb MeHee 450B. Paamax Bbile 300B gosmkeH ObITb
AnuMTenbHoCcTbo MeHee 100mc. CpegHee kBagpaTUYHOE 3HAYEHMEe
YPOBHS curHana, BKIo4as BCe COCTaBMAOLLME NOCTOSTHHOIO TOKa,
noaaBrieHHbIe Yepes pa3Bs3Ky Mo NepemMeHHOMY TOKY AOSKHbI ObITb
orpaHunyeHHbl An 300B. Ecnn 3T 3HaveHne npesbilleHbl, ocuunnorpad
MOXET OblTb MOBPEXAEH.

NU3mepeHus
PasHoCTb HanpshkeHusa mexay kypcopamu: AV
Kypcopsbl Pa3HocTb BpemeHn Mexay kypcopamu: AT
Ob6patHasg BennunHa AT B Nepuax (1/AT)
YacToTa, Nepuog, CpenHee 3HayveHune, Pasmax amnnutyapl, CpegHee
ABTOMaTnyeckme pvoA, Lpea yA peA
namec v KBagpaTuyHoe 3HavyeHue uukna, MuHumym, Makcumym, Bpemst HapactaHus,
P Bpemsa cnaga, NonoxutenbHas wupuHa, OTpyuarenbHas WwypuHa

XapaKTepucTUKM cucTeMsbl Linux

Bepcusa agpa

Linux2.6.30.4

MopaepxuBaemas pannosas

cuncrtemMma

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

CaiT gns 3arpy3ku UICXOOHOToO
Koda

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

O6Lue xapaKkTepucTUKu

Oucnnen

Twn gucnnes

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

PaspelueHne gucnnes

800 (ropmsoHTanbHoe) X 480 (BepTuKanbHOE) NUKcenen

KoHTpacTHoCTb Aucnnes

HacTtpauaeTca (16 cTeneHen) ¢ NONOCON COCTOSHUSA

Bbixoa komneHcaTopa Lyna

BbixogHoe HanpsikeHue,
TUMNYHO

Okono 5B oT nuka oo nuka B Harpy3ky 21MOm

YacToTa, TUNnn4Ho

1kl

NcToYHMK nuTaHmns

Hanps»eHue

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

MoTpebneHue aHeprum

<30BT

MpenoxpaHutens

2A, Pentunur T, 250B

OkpyxatoLasn cpega

Pabouas: ot 32° 00122°F (ot 0°C go 50°C)

TemnepaTtypa

Hepabou4as: o1 -40 ° o 159.8° (o1 -40 © go +719°)

MeToa oxnaxaeHusa

KoHBekumsa

+104°F mnun Hwke (+40°C nnu HMXe): oTHocUTEeNbHas BNaxHOCTb <90%

BnaxHocTb
oT 106° go 122° (o1 +41° go 50°): oTHOcMTenNbHas BnaxHoCTb <60%
BobicoTa Pabouasa n Hepaboyas 3000m (10000 dpyTOB)
Cryuaiias SuaPaLIE 0.31rrms OVT 50Ny go 5000y, 10 MUHYT
no Kaxxaon ocu
Hflan 2'46rR'\fS ot 5"y go 500Iy, 10 MUHYT no
KaxKoom ocm
MexaHu4eckun yoap Pabouunn 50r, 11Mc, nonoBMHa cnHycouabl
MexaHunyeckne
OnuHa 313mm
Paamep BbicoTa 142mm
my6buHa 108mm
Bec 6e3 ynakoBku u akceccyapos | 2.08 kr
OnnHa 385mMm
YnakoBka LnpuHa 200Mm
BobicoTa 245MMm
BpytTo Bkntoyasa Bce akceccyapsbl 2,5kr

Nornyecknin aHanusatop

KaHnanbl BbIOOPKK 16

Makc. BxogHoWn curHan 200K (C=10p)
[vanasoH ypoBHS BXOAHOrO -60B~60B
curHana

[mnana3oH norn4yeckoro -8B-8B
anemeHTa

MakcmmanbHas ckopocTb 500 MI"y
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BbIOOpKM

LLnprHa nonockl
nponycKkaHus

100MIy,

CoBmecTuUMbI BXOAbI

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

CkopocTb BbIGOPKH

512 TbiCcAY 3amepoB

PasHocTb HanpsbxeHun AV

Kypcop PasHocTb BpemeHun AT
1/ AT(I'w)
N3mepeHus Mepnog n Yactota
lMonoxeHne namaATn RefA
RefB
Edge [®poHT] DO0-D15 HapacTaowmn nnu cnagaroLmin
PPOHT
Pulse D0-D15 Polarity (positive or negative), Pulse
[Mmnynbc] Event (=, # >, <), Pulse Width
Code Type
[LLIa6rioH] D0-D15 Wabnox (H,L,X)
Tpurrep . D0-D15 HenpepbiBHOE BpeMsi U CobbITue
Continuous
. Tpurrepa (3aBepLueHne aaHHbIX, Havano
[HenpepblBHbIN]
OaHHbIX, 3aaepKka AaHHbIX)
DO0-D15 UHaekc aaHHbix (0-3) u LWabnox
Array [BekTop] (H.LX)
Repeat DO-D1 Wa6bnoH (H,L,X), KonunyecTtso
[MoBTOP] NnoBTOPOB
8.2 Akceccyapbl

Bce cnepytolwme akceccyapbl 4OCTYMNHbI Y Ballero mectHoro npeacrasutend HANTEK.

CraHpgapTHble akceccyapbl

N3o06paxeHune

OnucaHue

[Ba naccusHbIx Wwyna X1, X10. MNaccuBHbIe LyMnbl UMEIT LWMPUHY
nonockl nponyckaHna 6MIMy (HomuHanbHo 100B rms CAT llI), korga
nepeknioYaTens B NONoOXeHUn X1, 1 MakcumansHyo nonocy
nponyckanust (HommHanbHo 300Brms CAT Il), koraa nepeknoyatens
ycTaHoBrneH B nonoxeHun X10. Kaxgbin Wwyn nmeet Bce
HeobxoanMble KOHHEKTOPbI.

LLIHyp nuTaHua cneumansHO Ans gaHHoro npubopa. B gononHeHue k
LWUHYPY NUTaHWS, NOCTaBNAEMOMY C BalLMM NpMOOPOM, Bbl MOXETE
npuobpecTu elle oauH, cepTUdULMPOBaAHHLIN ANsi CTPaHbI
NCMonb30BaHus.

==

LWHyp USB A-B anst nogkntoyeHns BHELIHUX Npubopos ¢
nHTepdencom USB-B, Takmx kKak NpuHTEpP, Ui Ansa ycTaHOBKN CBA3MU
mexay MK n ocumnnorpacgom

Cepust MSO5000D LincbpoBoin 3anomuHatowuin ocumnnorpad PykoBoacTBo nonb3oBaTens 75




Cneumdukaums

- »
T LN §
= “’ 16-kaHanbHbIN Kabenb Ans Normyeckoro aHanumaartopa

CD-anck gnsa yctaHoBku MO. CoaepXnt pyKoBOACTBO NMonb3oBaTernsi
anss MSO5000D, B KOTOPOM NpUBOANUTCS AeTalnlbHOe onucaHue
ocumnnorpados cepun MSO5000D.
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Cnyx6bl 1 nogaepxka

MnaBa 9. Cnyx6bl U nogaepxka

Cnacunbo, 4to Bbibpanu HANTEK. lNoxanyncTa, CBSXKUTECH C HAMK CreaylLwumMm 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.

KomnaHug NInugap

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

FonoBHbIe oduUckl

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

Email: service@hantek.com.cn

TexHuyeckaa nogaepkka

Ten: +86-532-88703687 (006: 606)
Email: support@hantek.com.cn
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OBcnyXnMBaHne 1 YNCTKa

FnaBa 10. O6¢cnyXXuBaHue U YUCTKaA

10.1 O6¢cnyxuBaHue

He knagute n He ocTtaBnante npnbop B MecTax, rae XUAKOKpUCTannmMyeckumn akpaH dyaet
noABepPXXeH BO3AENCTBMIO NPAMbIX COMHEYHbIX NyYyen AnMTenbHOe BpeMsl.

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

10.2 YucTkKa

OcmaTpuBanTe ocuunnorpad U LWynbl Tak 4acTo, Kak Toro TpebytoT ycnosua paboTtbl. YTobbl
OYNCTUTL BHELLIHME MOBEPXHOCTM, BBINONTHUTE CreaytoLlee:

1) Wcnonb3ynte 6€3BOPCOBYIO TKaHb, YTODObLI YAanuTb B3BELLEHHYHO Nbiflb C ocumnnorpadga u
wynoB. byabTe 0CTOPOXHbBI, YUTOOLI HE NoLapanaTth OrofeHHbI PUNBLTP AUCNNeS.

2) Vcnonb3ynte MArkyto TkaHb, CMOYEHHY0 BOAON, YTOBbI 04nCTUTL ocumnnorpad. Anga 6onee
3P PEKTUBHOM OYNCTKM Bbl MOXETE UCMONb30BaTh BOAHLIN pacTtBop 75% 13onponunoBoro
cnupTa.

lNpumeyaHue: YmobbI uzbexxamb noepexxoeHus1 moeepxHocmeu ocyussiozpagha unu wynoe,
He ucnosib3ylime HUKaKUX KOPPO3ULHbIX UTU XUMUYECKUX YUCMSWUX seujecma.
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OO6cnyxmBaHue 1 YncTka

MpunoxeHune A. BpeaHble n AaoBUThLIE

BewecTBa UJIN 3NMeMeHThbl

BpeaHble 1 540BUTbIE BELLECTBA UMK 3NIEMEHTbI -
KoMnoHeHTbI” Pb Hg Ccd | cr(vi| PBB | PBDE
Kopnyc n obonouyka X 0 0 X 0 0
Moaynb gncnnes X X 0 0 0 0
MeyaTHasa nnaTta X 0 0 X 0 0
Bnok nutaxusa X 0 0 X 0 0
OnekTponpoBofka u kabenbHble coeANHEHUS X 0 0 0 0 0
KoHHekTOp X 0 0 X 0 0
Kpenex n ycTtaHOBMNEHHbIE METU3bI X 0 X X 0 0
Mpoune akceccyapsbl (BKNOYasa Lynbl) X 0 0 X 0 0
MNpoyee 0 0 0 0 0 0

«X» 03Ha4YaeT, YTO MUHMMAarbHOE coaepKaHne aToro AA0BUTOrO U BPeOHOro BelllecTBa B
OOHOPOAHOM MaTepumarie AaHHOro KOMMOHEHTA NpeBbIWaeT Npeaen, yCTaHOBMNEHHbI CTaHAAPTOM
SJ/T 11363-2006.

«0» 03Ha4aeT, YTo coaep)kaHue 3Toro AA0BUTOrO U BPEAHOIo BELLECTBa BO BCEX OJHOPOAHbIX
mMaTepuanax 4aHHOro KOMNoHeHTa He NpeBbIWaeT npeaena, ycTaHoBNeHHoro ctaHaapTom SJ/T
11363-2006.

[aHHbIN CNNCOK COOEPXKUT KOMMOHEHTbLI, 0OA00PEHHbIE hainoM «Mepbl ynpaBneHus».
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