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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 NN MeXaHnyeckumm, 6es
npeaBapuTenbHOro NMCbMEHHOrO paspelueHus ot Qingdao Hantek Electronic Co., Ltd (ganee
‘Hantek’) 3anpeLueHo.

Hantek octaBnsieT 3a cob0i NpaBo N3MEHATL HAaCTOALMIN JOKYMEHT 6e3 NpeaBapUTENbHOIO
yBegomneHus. MNoxanyincra, ceaxntecb ¢ Hantek gna nonyyeHus nocnegHen Bepcum 4aHHoro
AOKYMEHTa nepej 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 MOSTy4eHne paspeLleHns U aBTopmu3aLmmn TpeTbe CTOPOHOM Ha NaTeHT,
aBTOPCKOE MPaBO MMM NPOAYKT, CBA3AHHbIV C UCMOSNb30BaHNEM HACTOSALLErO AOKYMEHTA.

Cepust DSO1000S lMopTaTmBHbLIN ocuunnorpad PykoBoacTBo nonb3oBaTtens \%



YKkasaHusl Mo TexHMKe 6e30nacHOCTH

naBa 1. Yka3zaHuAa no TexHuke 6e3onacHoOCTU

1.1. O6wwume nonoxeHusa o 6e3onacHoOCTU

MpoyTuTe crneayoLme Mepbl NPEAOCTOPOXHOCTU, YTODLI M3bexaTb TpaBM M NPeAoTBPaTUTL
noBpeXaeHVe AaHHOro NPoayKTa UMM UHbIX NPOAYKTOB, CBSA3AHHbLIX C HAM. YTo6bl M3bexaTb
noTeHUManbHbIX ONacHOCTEN, UCMOMb3yNTe AaHHbIA NPOAYKT TOMbKO B COOTBETCTBUM C
PYKOBOZCTBOM.

O6cnyxuBaHue AOMKHO BbINONMHATLCA TONBLKO KBaNnU@ULMPOBaAHHbLIM NepcoHanom.
M36eranmte BO3ropaHusa Unu TpaBMbl NepcoHana.

MpaBuNbLHO NogKnoYanTe u oTKN4YanTe Npmobop. MNoaknoyanTe Wyn K ocuunnorpady ao
noAKnYeHns npudopa K M3amepsaemMbiM NTIMHUAM TOKa; OTCOEAMHANTE Lyn OT ocuunnorpacda nocne
OTKITOYEHNS NprMbopa OT N3MepseMbIX NMHUIA TOKa.

Moaknio4yanTe Wyn npaBuibHO. [1poBOA 3a3eMIieHUs Lyna MMeeT HyneBon noteHuman. He
noAKnyanTe NPoBo 3a3eMSIEHMS K NMOBBILLEHHOMY HaMpPSKEHWHO.

MpoBepbTe HOMUHaN Bcex TepMUHaNoB. UTobbl n36exatb yrpo3bl BO3ropaHust Uiv NopaXeHus
SMEKTPUYECKMM TOKOM, NPOBepbTE BCE HOMUHAMbI 1 MapKUPOBKM Ha npubope. O6patuteck Kk
pykoBOACTBY nNpubopa ans nony4yeHns noapobHorn nHdbopmMauum 0 HOMMHANBHOM HaNPSKEHUN
nepepn nogknideHnem npmubopa.

He paboTtanTe 6e3 KpbiweK. He ncnonb3aynte gaHHbIi NPUBop CO CHATBIMU KPbILLKaMK UK
naHensimMu.

U3GeramnTe OTKPbITbIX 3JTIEKTPUYEeCKUX KOHTAaKTOB. He anKacaVlTer K OTKPbITbIM COEONHEHUAM U
KOMMNOHEHTaM noA Hanps>XeHnem.

He paboTaiTe npn nogo3peHUn Ha HeucnpaBHOCTb. Ecnu Bbl Nnogo3peBaeTte, 4To Npubop
NMOBPEXAeH, NO3BOSbTE KBAaNNMULMPOBaHHOMY OGCNYKMBaOLLIEMY NepPCoHany oCMOTPETb €ro.

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

HepxuTe noBepXHOCTU NpUBopa YNCTLIMU U CYXUMM.

1.2. YcnoBusa n cumBoOnbl 6e3onacHOCTH

B HacTosiLem pykoBOACTBE MOIyT BCTPETUTLCA Ccrieayruine ycroBua:

& BHUMAHME [JaHHas Hagnvch ykasbiBaeT Ha YCNoBUSA UK paboTbl, KOTOpbIE MOTyT MPUBECTU
K TpaBme Unmn cmepTenbHOMY UCXOAY.

T OCTOPOXHO [aHHas Hagnvcb onpefenseT yCnoBus unu paboTsl, KOTOpble MOTYT NPUBECTU
K noBpexaeHuto npndopa unu apyroro o6opyaoBaHus.

Cepusi DSO1000B MopTaTmBHbIN ocuunnorpad PykoBoacTeo nonb3oBaTtens 1



YKkasaHusl Mo TexHMKe 6e30nacHOCTH

1.3. OnoBelieHUA Ha npubope

Ha npubope MoryT nosiBUTbLCA crieqyloLmne OnoBeLleHus:
DANGER [OMNMACHO] ykasbiBaeT Ha HENOCPEACTBEHHYHO YrpO3y TPABMbI.
WARNING [BHUMAHMUE] yka3biBaeT Ha NOTEHLManbHy0 yrpo3y TpaBMbl.

CAUTION [OCTOPOXHO] ykasbiBaeT Ha BO3MOXHYH ONacHOCTb And npmubopa unv apyroro
obopynoBaHus.

1.4. CumBonbl Ha npubope

Ha npnGope mMoryT npucyTcTBOBaTH CrieaytoLume CUMBOSbI

S 1 A @

3awuTHasn M3mepuTenbHasa OCTOPOXXHO  M3mepuTenbHas
Knemma Knemma obpartutecsb k BXOAHas
3a3eMreHus 3a3eMreHus PYKOBOACTBY Knemma
MuTtaHne MuTtaHve Bbicokoe
OTKITHOYEHO BKITHOYEHO HanpsbkeHve
OFF [BbIKN] ON [BKI]

1.5. YTunusauusa npubopa

MepepaboTka npubopa

[ns nponssoacTea gaHHOro npmbopa Heob6xoanmbl NPUPOAHbIE pecypckl. Ecnn He
nepepabaTbiBaTb AaHHbLIM NPpUGOP Hagnexalwmm obpa3om, HEKOTOpbIE BELLECTBA, codepalumnecs B
HeM, MOryT CTaTb BpeAHbIMU U SO0BUTLIMU OJ1S OKPY>KatoLLEe cpebl Unu Yyenoseka. Ytobbl
n3bexartb X yTEYKN 1 MUHMMU3NPOBATL pacxof NPUPOAHbLIX PECYPCOB, Mbl PEKOMEHAYEM
CBOEBPEMEHHO YTUNM3MPOBAaTb AaHHbIA Npnbop, 4TOOLI 0becneunTb Haanexaliee BOCCTaHOBEHNE
1 nepepaboTky GONbLUMHCTBA MaTepmanos, UCMOMb30BaAHHbLIX B HEM.

Cepusi DSO1000B MopTaTmBHbIN ocuunnorpad PykoBoacTeo nonb3oBaTtens 2



0630p

MmaBa 2. O630p

2.1. Kpatkun o0630p Cepun DSO1000S

Mopenb Kananb! | LWupwuHa nonochkbl CKopoCTb BbIOOPKMU Oucnnewn
nponycKkaHusi

DS01062S 2 60 MI'y 1 MnppA. 3amMepoB B CEK 5.6 gonma, LBEeTHOM

DS01122S 2 120 Ml 1 MnpA. 3amMepoB B CEK 5.6 alorima, UBEeTHOM

DS01152S 2 150 MI'y, 1 MnpA. 3amMepoB B CEK 5.6 gonma, LBETHOM

DS01202S 2 200 MI'y, 1 MnppA. 3amMepoB B CEK 5.6 gonma, LBETHOM

Tabnuua 2-1. Cnncok mogenen Cepun DSO1000S

Ocumnnorpadbl cepumn DSO1000S paboTatoT B nosnoce nponyckaHmsa ot 60 My go 200 My,
obecneuvBaoT 0O 1 MNp4. 3aMepoB B CEK B peXume peanbHoro BpemeHun. K Tomy xe, nx otnvyaet
MakcumarnbHas eMKocTb Nnamatn 1M ans nydwero HabnwaeHa AaHHbIX CUrHana u LBeTHON
Xugkokpuctannudeckun TFT gnennen 5,7 goMMOB, a Takke NHTepPdENC N MEHIO, CXOXMNE C

cuctemonn WINDOWS, ans npoctoThl paboThl.

Mpunbopsbl cepmmn 1000S obnagatoT N30MALNEN KaHaMNoB OT 3eMIX 1 Apyra oT Apyra, YTo no3sonseT
NpoBOANTb N3MepeHMe 6e3 onacHOCTM NOBPEANTb U3MEPSIEMYIO CXEMY UM cam ocumnnorpad.

Bonee Toro, MHhOPMaLIMOHHbIE MEHIO N MPOCTbIE B NCMOMb30BaHUN KHOMKU NO3BONSOT Nofny4vaTb
MaKkcUMarbHO BO3MOXHYHO UHpopMaLMio 06 n3amepeHusx; MHOroyHKLIMoOHanbHble BbiCcTpble
KnaBuLIM NOMOraloT CIKOHOMUTL BpeMS BO BpeMsi paboTbl; (PyHKUMS aBTOMaTUYECKON HaCTPOVKK
[Autoset] no3BonsieT aBToMaTUYECKM OBHapPYXMBaTb CUHYCOMAArbHbIE U MPSAMOYTOfbHbIE CUrHarbI;
MacTtep nposepku wyna [Probe Check Wizard] noMoXeT HacTpOUTb KOMMAEHCaUMIo Lyna u
yCTaHOBUTb KO3 pruneHT ocnabneHaHus wyna. C noMoLLbio MeTogoB, obecneynBaembix
ocumnnorpagomM (KOHTEKCTHO-3aBUCUMOTO, TMNEPCCHINKM U yKasaTens), Bbl MOXeTe OCBOUTb
ynpasneHue paboton npnbopa 3a AOBOSILHO KOPOTKOE BPEMS, YTO 3HAYMTENBHO YBENUYUT

3P PEKTUBHOCTL M MPON3BOANTENBHOCTD.

2.2. CnpaBo4yHas cuctema

HaHHbIn ocuunnorpad MMeeT CpaBoOYHY0 CUCTEMY, ONUCHIBAIOLLIYIO BCE €ro XapaKTepuCTUKK. Bbl
MOXETE UCMONb30BaTb CNPaBOYHYI0 CUCTEMY A5l OTOOpaXeHnst MHOPMaLMK Pa3fMYHbIX TUMOB:

€ OO6uwasn nHcpopmauma Ans NOHMMaHUS U UCNONb30BaHUS ocumnnorpada, Takas kak
Mcnonb3oBaHWsi CUCTEMbI MEHHO.
€@ VHdopmaums 0 KOHKPETHBIX MEHIO N 3NIEMEHTax yNpaBreHns, Taknx Kak YnpaBneHve
BEepPTMKaIbHbIM NONIOXKEHNEM.
4 CoBeTbl M0 peLleHnto BO3MOXHbIX MPo6nem npu ncnonb3oBaHWK ocuuniorpada, Takme Kak
CHWXeHne ypoBHS LLyMa.

Cepusi DSO1000B lMopTaTmBHbIN ocuunnorpad PykoBoacTeo nonb3oBaTtens




Hayvano pa6otbl

Mmaea 3. Hayano pa6oTbl

3.1. YcTaHOBKa

[ns obecneyeHns OOCTATOMHOM BEHTMRALUKM ocumnnorpada npu paboTte, ocTaBbTe NPOCTPAHCTBO
bonee 5 cm cBepxy u no bokam npmbopa.

3.2. dyHKUMOHaNbHaA NpoBepkKa

CnepgynTe MHCTPYKLUUN HUXe, YTOObI BbINOMHUTE BbICTPY0 (OYHKLMOHANBHYHO NPOBEPKY
ocumnnorpada.

3.2.1. NutaHne ocumnnorpacdcpa

HaxmunTe kHonky ON/OFF [BKI/BbIKJT]. OcnabneHaHue wyna no ymon4yaHuio HacTpoeHo Ha 1X.

T nn 1. .--”.Jr 1 8y CH.I

Coupling BW 20M Vaolt/Div Probe Invert
1x

www hantel:.ru
MapameTpsbl LWyna no yMonyaHuo
3.2.2. NopkntoyeHue ocuunnorpadca

YcTaHoBuWTE NepekntoyaTens Ha wyne Ha 1X 1 nogknounte wyn k KaHany 1 Ha ocumnnorpade.
CHayvana BbIPOBHSIATE COT Ha KOHHEKTOPE Lyna ¢ BbICTynoMm Ha BNC-pasbeme kaHana 1 n
HagaBuTe, YTOObI NPUCOEANHUTL €ro; 3aTeM NOBEPHUTE BMNpaBo, YTOObI 3aKpenuThb LWyN Ha MecTe;
nocrie 3Toro COeaAMHUTE HaKOHEYHNK LLyna U KOHTPOSbHbIN BbIBOA K BbIXO4AM KOMMEHCaLMK Lwyna
PROB COMP. Ha naHenu ectb oTmeTka Probe COMP ~2B @ 1KI'u,

wwrw, hanteko.ru

Kanan 1: gnsa nogkntoyeHns wyna
KomneHcauusa wyna PROB COMP

3.2.3. HabnogeHne popmbl curHana

HaxxmuTte kHornky AUTO [ABTO], 1 B Te4eHue HECKONbKUX CEKYHA, Ha AMcniee JOMKeH NosBUTbCA
NPSIMOYrOMnbHbINA CUrHaN ¢ amnnuTyaon konebaHun okono 2B npu 1klMu. Haxmmnte KHOMKY MeHto
kaHana 1 [CH1 MENU] v nosTopuTte waru 2 n 3, 4106kl NnpocmoTpeTb KaHan 2.

Cepusa DSO1000B MopTaTuBHLIA ocuunnorpad PykoBoacTBo nonb3osaTtens 4



Hayvano pa6otbl

rl:- et 1.00V '::Hlf 16 0m\y

Coupling Volt/Div Probe
Coarse 1X
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3.3. NMpoBepka wyna

3.3.1. Be3sonacHocTb

Mpu ncnonb3oBaHWK Lilyna AepXuTe Nanblbl 3a NpegoxpaHMTenemM Ha Koprnyce Liyna, YToobl
n3bexaTb NopaxeHUsi aNEeKTPUYECKUM TOKOM. He npukacanTech K MeTanIM4eckum 4acTsm ronoBKU
Liyna, Koraa oH MOAKIYEH K MCTOMHUKY NuTaHus. MoakniounTe Wwyn K ocumnnorpady v
NnoJicoeAuHUTE KIeMMY 3a3eMIIEHMS K 3a3eMINEHMIO Nepe HaYarnoM Kakux-nmbo namMepeHuil.
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3.3.2. Acnonb3oBaHue macTepa NpPoBepKMU Liyna

Kaxobli pa3 npy NOAKMYEHMM LLyNa K BXOAHOMY KaHany crieyeT UCNonb3oBaTb MacTep
NPOBEPKM Lyna, 4Tobbl yoeauTbes, YTO Wyn paboTaeT npaBunbHO. ECTb ABa cnocoba 3To caenathb:

1) Wcnonb3ynte BepTMKanbHoOe MeHIO (Hanpumep, HaxmuTte kHonky CH1 MENU), 4ToGbl
HaCTPOUTb KOAPULIMEHT ocnabneHns Lyna.

2) Haxwmwute UTILITY [CITYXKEBHbIE] ->F5->F5->F2, yto66I Bocnons3oBatbcs Mactepom
NPOBEPKM LLyNna, U CKOHUrypupymnte koaddpuumeHT ocnabneHus wyna, TwartensHo cneays
yKa3aHnsiM MeHH0.
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3.4. Py4yHasa HacTpoMKa KoOMneHcauuu Lyna

Mpy NepBOM NOAKIIOMEHWUM LLlyNa K BXOAHOMY KaHarny crieayeT BbINOMHUTb 3Ty HACTPOMKY BPYYHYHO,
YTOObI MPUBECTU B COOTBETCTBME LLYM U BXOAHOW KaHarn. HekoMneHCMpoBaHHbIA UM HEBEPHO
CKOMMEHCUPOBAHHbIN LLYyN MOXET NPUBECTU K OLUMOKaM MW NOrpeLLHOCTAM B n3mepeHun. YTobbl
HaCTPOUTb KOMMEHCALMIO LLyrna, creaynTe waram HUXe.

1. YcraHoBuTe ocrnabneHue wyna B MeHo kaHana Ha 10X. YcTaHOBUTE nepeknoyaTtenb Ha Lwyne
Ha 10X n nogkniounTe wyn k Kanany 1 Ha ocuunnorpade. Ecnm Bbl Ucnonb3yeTe HaKOHEYHUK-
KPHOYOK Lyna, ydoeanTech, YTO OH NNOTHO BCTaBMEH B LWyn. [MoaknioumMTe HaKOHEYHMK Lyna K
pasbemy PROB COMP ~5B @1KI'L, n KOHTPONbHOWM BbIBOA K Knemme 3aszemnenuns PROB
COMP. OtobpasnTte kaHan n 3ateMm HaxmuTe kHonky AUTO.

2. TpoBepbTe hopmy 0TOOPaKaeMoro curHana.

KomneHcauusi usbbitouHa - L B

KomneHcauus HegocTtaTo4yHa L ‘ N

KomneHcauus npasunbHas

3. Ecnn HeobxoamMmMo, UCNOoNb3ynTe HEMETANNMMYECKY0 OTBEPTKY, YTOObI HACTPOUTL MEPEMEHHYIO
€MKOCTb Liyna o nonyyvyeHus hopmbl cUrHana, CooTBETCTBYHOLLEN pUcyHKam Bbiwwe. [pu
HeobXxoaMMOCTUN NOBTOPMTE 3TOT wWwar. CM. pPUCYHOK Hke s cnocoba HacTPOWKM.

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 Hactpoika ocnabneHus wyna cooTBeTCTBYET ocrnabneHuto wyna.

B kayecTBe anbTepHATMBHOrO METOAA MPOBEPKM LLLYNa MOXHO HaXXaTb KHOMKY BEPTUKANIbHOrO MEHHO
(kak Hanpumep, kHorky CH1 MENU) 1 BeiGpaTe HacTporky wyna [Probe option], koTopas
COOTBETCTBYET KO3 PULUMEHTY ocnabneHnsa BaLlero Lyna.

Y6eantecnb, 4TO NepeknoyaTens ocrnabneHns Ha Wwyne cooTBeTCcTBYEeT HacTpowke wyna Ha
ocuunnorpade. NepekntoyeHne ocywiectensetcs mexay 1X n 10X.
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Korga nepekntovartenb ocnabneHus yctaHoBrneH Ha 1X, Wyn orpaHn4mMBaeT LWMPUHY NOMocChl
nponyckaHusa ocumnnorpadga go 6MIry. Ytobel ncnonb3oBaTtb NOSIHYKO NOMOCY NPOMYCKaHUA
ocumnnorpada, yoeamrech, 4To nepeknoyaTtesnb ycTaHoBneH Ha 10X.

Mep=enyETene Conabnes s
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3.6. ABTOMaTu4eckas KanubpoBka

Mpouenypa aBToMaTUYECKOW KannmbpoBKM MO3BONSET ONTUMU3NPOBATL NYTb NPOXOXAEHMS CUrHana
ocumnnorpada Anst MakcumarnbHOM TOYHOCTU n3MepeHuit. INpoueaypy MOXHO 3anycTuTb B noboe
BpeMsi, HO HEOOXOAMMO 3anycKaTb KaXAbI pas, Korga okpyxarwasa Temnepartypa U3MeHsieTcsa Ha
5° n 6onee. [ins 6onee To4YHOM KannMBpOBKX, NoXanyncTa, BKNOYMTE NUTaHWe ocumnnorpada u
nogoxamte 20 MUHYT, NOKa OH He NporpeeTcsl A0CTaTOYHO.

Y106kl KOMNEHCMPOBATL MYyTh NPOXOXKAEHWS CUrHaNa, OTKMKYUTE BCe LWynbl unu kabenu ot
BXOOHbIX pa3beMoB nepegHen naHenun. 3atem Haxmute kHonky UTILITY, BbibepuTe onumio Do Self
Cal [BbinonHnTb aBTOMaTUYECKYI0 KanMbpoBKy] U criefynTe yKkazaHUsM Ha aKpaHe.

Cepusi DSO1000B lMopTaTmBHbIN ocuunnorpad PykoBoacTeo nonb3oBaTtens 7
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nmaBa 4. OCHOBHbIEe XapaKTepUCTUKHU

OaHHas rnaesa cogepxut obLuyto nHopmMaLmio, KOTOpy HEOBXOAMMO M3ydnTb Nepen
ucnonb3oBaHuem ocuunnorpadga. OHa BknoYaeT criegytoLLee:

Hactpowka ocumnnorpacda

Tpurrep

Bbibopka AaHHbIX

MacwTtabupoBaHme 1 NO3MLMOHNPOBAHE OCLMMIOrpamMmbl
N3mepeHwne curHana

ahrwNPRE

4.1. Hactpounka ocuunnorpacdca

Bo Bpems paboTbl ¢ ocumnnorpadom 4acto Bbl MOXETE NCMOMb30BaTh PYHKLMIO ABTOMAaTMYECKON
HacTpouku [Autoset].

ABTOMaTH4ecKas HacTpouka: OTa PyHKUMNS MOXET UCMONb30BAaTLCH, YTOOLI aBTOMATUYECKN
HaCTPOUTb FOPM3OHTaNbHYIO U BEPTUKANbHYIO LWKany ocuunnorpada 1 ycTaHoBUTb pasBsi3Ky
3anycka, T1M, No3unLmnio, HakNoH POHTA, YPOBEHb, PEXUM TpUrrepa v T.4., ANns Nony4yeHus
CTabUNbHOro OTOOPaXKeHUs curHana.

4.2. Tpurrep

Tpmrrep onpependeT, Korga ocu,mnnorpacb Ha4YnHaeT nosiyyvyaTb AaHHble U 0T06pa)|(aTb CurHar.
Korga Tpurrep npaBuiibHO HAaCTpPOEH, ocu,vmnorpacb MOXEeT KOHBEpPTUpOBaTb HecTabunbHble
0T06pa)KeHVIF| nnn nyctble 3KpaHbl B NOJIHOLEHHbIE OCLKUNIIOrpaMmmbil. 3noecb npmBegeHbl OCHOBHbIE
npuHUUNbI paGOTbI Tpurrepa.

UcTouHuk Tpurrepa: Tpurrep MoXeT reHepMpoBaTbCA MHOXECTBOM UCTOYHUKOB. Hanbonee yacto
9TO BXOoAHOW kaHan (Ha Bbibop CH1 n CH2). HeBaxHo, oTobpakaeTcst BXOOHOW CUrHarm Unu HeT, OH
MOXeT UCMONb30BaTbCs B KAYECTBE TpUrrepa.

Tun Tpurrepa: Ocumnnorpad MMeeT LWeCTb TUNOB TPUITepoB: No ppoHTy [Edge], no BuaeocurHany
[Video], no wupuHe nmnynbca [Pulse Width], no HaknoHy cpoHTa [Slope], no BpemeHu [Overtime] n
nonepemeHHbIn [Swap].

> Tpwurrep no copoHTy [Edge] ncnonbsyeTt ansa sanycka aHanoroBble Unv LMdpoBble CUrHanbl.
OH cpabaTbiBaeT, Koraa BXOAHOW MCTOYHWK TpUrrepa nepecekaeT onpeaernieHHbI nopor B
onpegeneHHoM HanpaBneHuu.
» Tpurrep no BugeocurHany [Video] cpabaTbiBaeT No NMHUM UMK NOMO CTaH4APTHOro
BMaeocurHana.
» Tpwurrep no wupuHe nmnynbca [Pulse width] moxeT cpabaTbiBaTb N0 HOPManNbHbLIM UK
WHBEPTUPOBAHHBLIM UMMNYSIbCaM, KOTOPbIE OTBEYAIOT YCINOBUAM 3arycka.
» Tpwurrep no HaknoHy cpoHTa [Slope] ucnonbayeT AN 3anycka BpeMsi HapacTaHusa U cnaga
dpoHTa curHana.
» Tpurrep no BpemeHu [Overtime] cpabaTbiBaeT, Korga poHT curHana gocturaeT
YCTaHOBIIEHHOrO BPEMEHM.
> [MonepemeHHbIN TpUrrep [Swap], B aHanorosbIx ocumnnorpadax, aet crabunbHoe
oTobBpaxkeHne CUrHamnoB Ha ABYX pa3nuyHbIX YacTtoTax. [naBHbIM 06pa3om OH UCNonb3yeT
KOHKPETHYIO YacTOTy 414 NepeKnioYeHna Mexay AByMa aHanorosbiMu kaHanamum CH1 n CH2
TakvM 06pas3om, YTO KaHanbl rEHePUPYOT CUrHanbl NONepeMeHHOro Tpurrepa vyepes
TPUITEPHYIO CXEMY.
Cepusi DSO1000B lMopTaTmBHbIN ocuunnorpad PykoBoacTeo nonb3oBaTtens 8
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Pexxunm Tpurrepa: Bol MoxeTe BbibpaTb aBTomMaTnydeckui [Auto] nnu wratHeii [Normal] pexum,
4yTOObI ONpeaenuTb, Kak ocuunnorpad ByaeTt nonyvats AaHHbIE, KOraa OH He obHapyxmBaeT
ycrioBus 3anycka. B pexxume Auto ocumnnorpad cBo604HO BLINOMHAET NONyyYeHne B OTCYTCTBUE
Jewncteytowero Tpurrepa. OH No3BoNSeT reHepMpoBaThb HeynpaBnsemMble ocLumnnorpaMmmbl ¢
pasBepTKoM, ycTaHoBreHHon Ha 80 mc/geneHue unu meaneHHee. B pexxume Normal ocumnnorpacd
OoBHOBNSAET 0TOBpaKaeMyo ocLUNNOrpamMmmy TOMbKO NPU OBHapYXeHNV AeNCTBYIOLLEro YCroBUs
Tpurrepa. 1o aToro o6HoBReHus, ocumnnorpad Bce eLle oTobpaxkaeT CTapyto ocuunnorpamMmmy.
OTOT pexum crnegyeT UCNonNb3oBaTh, KOraa Bbl XOTUTE BUAETb TOMbKO OCUMMANorpamMmmbl,
nony4eHHble No Tpurrepy. B aTom pexnme ocumnnorpad otobpaxaeT ocLmMnorpamMmmy TONbKO
nocrie nepsoro Tpurrepa. [Ansa BLINOMHEHNS NOMy4YeHUss OQUHOYHOW NocrnenoBaTeNbHOCTU
HaxmuTe kHonkKy SINGLE SEQ.

Pa3Bs3ka 3anycka: Pa3Bsa3ka 3anycka onpegensieT, kKakad 4acTb curHana 6yaeT nony4veHa
TPUITEPHON CXEMOMW. DTO MOXET NMOMOYb NONYYNTb CTaburnbHOE OTOGpaXeHe oCUUNIorpaMmmel.
[na ncnonb3oBaHNs passa3ky 3anycka HaxxmuTe kHonky TRIG MENU, BeiGepute Tpurrep Edge nnm
Pulse n 3aTtem BbIOGepuTe onuuio passsasku [Coupling].

Mo3uuusa Tpurrepa: YnpasreHne ropusoHTanbHOM No3nuven yctaHaBsnmBaeT BpeMS MeXay
nosnumen Tpurrepa u LEHTPOM 3KpaHa.

HaknoH dpoHTa 1 YpoBeHb: YnpasneHne HaknoHom chpoHTa 1 YpoBHEM NO3BONSET onpeaenutb
Tpurrep. Onumsa HaknoHa poHTa [Slope] onpepenseT, rae HaxoauTca Todka cpabaTbiBaHMA — Ha
HapacTaioLwem unu cnagatowem ppoHTe curHana. [ns BbINONHEHUS PErYNMPOBKN HAKIMOHa
poHTa, Haxxmute kHorky TRIG MENU, BeiGepute Edge trigger n ucnonb3yire KHoMnky Slope ans
BblGopa HapacTatoLLero [rising] nnu cnagatouwero [falling] dopoHTa. KHonka LEVEL ynpaensieT
MOMNOXeHNeM TOYKN cpabaTbiBaHNsi OTHOCUTENBHO OPOHTA.

YpOBEHb TpUrrepa MOXHO
\ / HaCTPOUTbL BEPTUKANbHO

Hapacratowmit GpoHT Cnagatolwmin ppoHT
HaknoH ppoHTa MoxeT ObITb HapacTaloLLMM UK cnagatoLwmm

4.3. BbibopKa AaHHbIX

Mpy nony4eHMM aHanoroBoro curHana ocuunorpadg KoHsepTupyeT ero B undposon. EcTb aBa
TMna BblIBopku AaHHbIX: Beibopka B peansHoM BpeMmeHu [Real-time] n SksmuBaneHTHas Bblbopka
[Equivalent]. Beibopka B peanbHOM BpemeHu uMmeeT Tpu pexxuma: Normal [wraTtHein], Peak Detect
[OBHapyxeHue nuka curHanal n Average [YcpeaHeHHbIN].

Normal: B aTom pexurme BbIGOpKK ocumnnorpad 3aMmepsieT curHan ansg nocTpoeHus
oCUMNIIOrpaMmbl Yepes paBHbIE MHTEPBarbl. ATOT PEXMM TOYHO NPeACTaBNsAEeT CUrHan B
B6onbwunHcTBe criyvae. OgHako, OH He y4MThIBAEeT ObICTPble M3MEHEHMS aHANoOroBoro curHana,
KOTOpble MOTYT NMPOUCXOANTb MeXOy ABYMSA 3aMepamMu, 4TO MOXET NPUBECTU K NCKAXKEHUIO
NMHOpMaLMKM 1 NPONYCKY KOPOTKMX MMNYNbCOB. B Taknx cny4vasix creayeT NCnonb30BaTb PEXNM
Peak Detect ons nony4yeHus gaHHbIX.

Peak Detect: B aTom pexume BbIbopkM ocuunnorpad samepsieT MakcumMarbHble U MUHUMarbHble
3HaYeHNs1 BXOASALLEro cMrHana B KaXaoM MHTepBare 3amepa W UCMonb3yeT 3TW 3HaJYeHnst angd
oTobpaxeHus ocumnnorpammbl. Takum obpasom, ocumnnorpad MoxeT BblbpaTb 1 0TOOpasnTb Te
KpaTKOBPEMEHHbIE MMMYIbChI, KOTOPbIE MOTYT ObITb NponyLleHbl B pexxume Normal. OgHako, B
3TOM PEXMM YpOBEHb LWyMa OydeT BhiLLE.
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Average: B aTom pexume BblIGopkM ocuunnorpad nony4aet HECKOMbKO OCLUINOrpamMMm, yepeaHsieT
nX 1 oTobpaxkaeT NonyyYeHHyo ocumnnorpaMmmy. ATOT PEXUM MOXKHO MCMOMNb30BaTh A5
COKpaLLEHUsI CIyYalHbIX MOMEX.

OKBMBaneHTHas BbIGOpKa: OTOT TUMN BbIOOPKN MOXET UCMOMb30BATLCS ANSA NEPUOANYECKNX
curHanoB. Ecnn ckopocTb BbIOOPKN CRIULLIKOM HU3Kasi NPy BbIbopKe B peanbHOM BPEMEHH,
ocumnnorpad 6yaeTt ncrnonb3oBaTbh PUKCMPOBAHHYHO CKOPOCTb ANs BbIOOPKM AaHHbIX CO
CTalMOHapPHOW ManeHbKoW 3a4epKKoM nocre Nony4YeHns Kaxaoro kagpa AaHHblx. Mocne
NoBTOPEHMs Takol Bbibopku N pas, ocumnnorpad pacnonoXuT nosy4veHHble N kagpoB AaHHbIX MO
BPEMeHMU, YTOObI co34aTb HOBbIM Kadp AaHHbIX. 3aTeM ocLMUnnorpaMma MoXeT ObITb
BoccTaHoBneHa. Yumcno pas N 3aBUCUT OT 3KBMBANEHTHOWM CKOPOCTUN BLIGOPKMN.

BpemeHHas pa3BepTka: Ocuunnorpacd oundpoBbiBaeT ocumnnorpaMmMel, nomnyyas aHadeHme
BXOJHOrO cuMrHana B oTaenbHbIX Toukax. BpemeHHast pa3sepTka nomMoraeT HacTpOUTb, Kak 4acTo
3Ha4veHus oumdpoBbiBatoTCA. MicnoneaynTe kHonky TIME/DIV ons HacTponky BpeMEHHOW pa3BepTKu
No ropu3oHTanu, Kotopasi NoaxoauT ANg BalluMX Lenen.

4.4. MacwTtabupoBaHue u lNo3nunoHnpoBaHme ocumunnorpaMmmbl

OTo0OpaxkeHne ocuunnorpaMmmbl Ha 3KpaHe MOXXHO M3MEHUTb, HACTPOMB ee MacLuTab u
no3nuMoHnpoBaHue. Mpn nsmeHeHnn macuTaba oTobpakeHre ocuunnorpaMmmbl oyaet
yBenMuMBaTbCs UM YyMeHbLUaTbCs B pasmepe. MNpu nameHeHnn nosnumoHMpoBaHUs
ocuunnorpamma 6yaeT cmelLaTbCs BBEPX, BHU3, BIPaBO UM BIEBO.

MHamkaTop MCXOAHOro MONOXEHUS KaHana (pacnonoXXeHHbIN crieBa Ha KOOPAMHATHOW CETKe)
NOeHTUUUMPYET KaXKay ocuunnorpamMmmy Ha akpaHe. OH ykasbliBaeT HyNieBOM YPOBEHb
ocuunnorpaMmmeil.

BepTukanbHbI MacliTab 1 no3nLnMoHMpoBaHue: BepTukanbHoe pacnonoxeHue
ocuMnIIorpaMmMbl MOXHO U3MEHATb, NepeaBurad ee BBepX U BHU3 MO aKpaHy. [ns cpaBHeHUs
OaHHbIX Bbl MOXeTe BbIPOBHATL OcLMAnorpamMmmy no agpyrou. MNpu Haxxkatum kHonkn VOLTS ang
N3MEHEHUS BEPTMKAIbHOIO MaclTaba ocumnnorpamMmmel, oTobpaxkaemas ocumnnorpamma éyget
CKUMaTbCA UNN PacLUMPATLCS A0 HYNEBOro YpOBHS.

FopusoHTanbHbLIN MacwTab U no3vunoHmpoBaHue: UHdopmMaumus 4o 3anycka.

MoxHo HacTpouTb [OPU3OHTAJIbHOE MOJIOXKEHUE [HORIZONTAL POSITION], uyTobbl
NocMOTpeTb AaHHble ocumnnorpaMmMel 4o TpUrrepa, nocne Tpurrep Unu HekoTopsle N3 HUX. Korga
Bbl MEHSIETE FOPU3OHTANbHOE MOMOXEHWe ocumnnorpamMmMbl, hakTUYeckn Bbl MEHSIETE BPEMS MeXay
NnonoXeHvem Tpurrepa 1 LLeHTPOM aKpaHa.

Hanpumep, ecnu Bbl XOTUTE BbISCHUTb MPUYNHY KPaTKOBPEMEHHON NMMNYbCHOM NOMEXW B BaLUeN
KOHTPOINbHOM CXeme, cnegyeT YCTaHOBUTb TPUITEP MO 3TOM MOMEXe N yBENUYNTL Nepuog oo
3anycka 4ocTaTouvHo, YToObl 3axXBaTUTb AaHHbIE 40 NOMEXWN. 3aTeM Bbl CMOXETE NpoaHanuManpoBaTtb
OaHHble 40 3anycka 1, BO3MOXHO, BbIICHUTb MPUYnHY. Bbl MOXeTe M3MeHATb rOpM30oHTanbHbIN
MacLTab Bcex ocumnnorpamm, Haxumasi kHornky TIME/DIV. Hanpumep, Bbl XOTUTE NOCMOTPETb
TOMbKO OOMWH LMK OCLMANOrpamMmmbl, YToObl M3MEPUTL MOMOXUTENBHLIN BbIGPOC MO ero
HapacTatowemy ppoHTy. Ocumnnorpad) nokasbiBaeT ropM3oHTanbHbIA MaclTad Kak Bpems Ha
JerneHve B NokasaHuax macwtada. Tak kak Bce akTMBHbIE OCLUITNIOrpaMmMbl UCMONb3YIOT
OAMHAKOBYH BPEMEHHYIO pa3BepTKy, ocumnnorpad oTobpaxaeT TONbKO OAHO 3HaYeHne ans Bcex
aKTUBHbIX KaHamnoB.
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4.5. UsmepeHue curHana

Ocuunnorpacd oTobpa)kaeT 3aBUCMMOCTb HAMPSPKEHUSI OT BPEMEHW U MOXET NMOMOYb U3MEPUTb
oToGpaxkaeMblli curHan. EcTb Heckorbko cnoco6oB NPOBECTM M3MEPEHUS: C UCMONIb30BaHUEM
KOOPAMHATHOW CEeTKU, KYPCOPOB UMW BbINOSTHEHNEM aBTOMATUYECKOrO N3MEPEHNS.

KoopaunHaTtHas ceTka: 3TOT MeTOZ NO3BOSSET BbINOMHUTL ObICTPYHO BU3yarbHYH OLEHKY U
NPOBECTN NPOCTLIE U3MEPEHMUS Yepes AeNEHNsS] KOOPANUHATHOM CEeTKN U KoadhdmumneHTa
mMacLTabupoBaHus.

Hanpumep, Bbl MOXeTe BbINOSIHUTL NPOCTbIE N3MEPEHUS, MOCYMTAB OCHOBHbIE U Marnble AeneHns
KOOPAMHATHOM CETKN U YMHOXMB MX Ha kKO3hpMUMEHT MmacluTabupoBanusi. Ecnv Bbl HacunTanm 6
OCHOBHbIX BEPTUKAIbHbIX AENEHUIA CETKN MEXAY MUHUMASbHBIM 1 MakCMMarbHbIM 3Ha4YEHNEM
curHana, n 3HaeTe, 4To koahdumumeHT MacluTabmnposaHus paseH 50mMB/geneHune, Bbl Nerko
paccunTaeTe pasMax HanpsxeHus cnegyroLmm obpasom:

6 peneHnn x 50mB/nenenune = 300mB.

Kypcop: 3T0oT MeToa No3BonseT NpoBOAUTL M3MEPEHUS], NepeaBurasi Kypcopsl. Kypcopbl Bceraa
NosIBIIAOTCA Napamu, 1 oTobpaxaeMble nokasaTenu ABMsATCA NPOCTO UX U3MEPEHHBIMU
3HayeHunsmn. Ectb aBa Tmna kypcopos: Kypcop amnnutyabl 1 Kypcop Bpemenu. Kypcop amnnuTyabl
BbIMMAANT Kak rOpu3oHTarnbHas NpepbiBUCTas NMHUS, N3MepsioLLas BepTUKanbHble napameTpbl.
Kypcop BpeMeH BbIMMAAWT Kak BepTUKanbHas npepbiBUCTas NMHUSA, U3MePSIOLLIAsa rOpM30oHTarnbHbIe
napameTpbl.

Mpn ncnonb3oBaHUKM KypcopoB, NoXxanymncra, yoeanTech, YTO MCTOYHUK YCTAHOBIIEH ANs cUrHana,
KOTOpbIM Bbl XOTUTE N3MEPUTb Ha 3KpaHe. [Jns ncnonb3oBaHng Kypcopa HaxkmuTe kHonky CURSOR.

wwwrhantek.ru

ABTOoMaTHyeckoe usmepeHue: Ocumnnorpad B 3TOM pexrMe BbINONHSAET BCE pacyeThl
aBTOMaTM4eckn. Tak Kak JaHHOe U3MepeHne UCNoMb3yeT TOUKU 3anmcKk ocuMnnorpamMmm, oHo 6onee
TOYHOE, YEM U3MEPEHME C MOMOLLbIO KOOPAMHATHON CETKM 1 KypcopoB. ABTOMaTMYecKoe
namepeHve otobpaxaeT pesyrbTaTbl U3MEPEHMSI B MOKa3aHMSAX, KOTOPbIe Nepruoanyecki
OGHOBNATCA NPY NMOMNMYy4YEeHUM HOBbIX AaHHbIX OCUMMNOrpadom.
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OCHOBbI paboThl

naBa 5. OcHOBbI paboThbl.

MepenHas naHenb ocuunnorpada pasgeneHa Ha HecKonbko (PyHKUMOHanNbHbIX 30H. B aTon rnase
npeacTasneH 6bICTPbI 0630p BCe KHOMOK yNpaBeHns Ha nepeaHen naHenu, a Takke
oTobpaxxaeMon Ha aKkpaHe MHopMaLmMn 1 COOTBETCTBYIOLMX Npouedyp ucneitaHus. Ha pucyHke
HWXe nokasaHa nepeaHaAs naHenb UnpoBbix ocumnnorpadgos cepumn DSO1000S.

wwrurhantelo.ry
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OCHOBbI paboThl

MepegHas naHenb cepun DSO1000S

Cepusi DSO1000B lMopTaTmBHbIN ocuunnorpad PykoBoacTeo nonb3oBaTtens 13



OCHOBbI paboThl

5.1. Qucnnen

1. ®opmaT oToBpaxeHus:

YT I: : XY
: BekTopbl - - Toyku

: Cepblil 03Ha4YaeT aBTOMaTU4Yeckoe nocrecBedeHne; 3eneHnlin 03Ha4YaeT, YTo
BKMHOYEHO O0TOOpaXkeHne nocneceseYeHus. Korga nkoHka cBETUTCS 3eNeHbIM, Nog Hel
OyaeT nokasaHo Bpemsl 0TOOpaXKeHNs NOCnecBeYeHus.

o R | 8 B: ¥ B

| ARV W] 200us

BE L 1,00\ CHIGA 0.00V
Coupling BW20M  Vol/Div  Probe
10 1BQ2 1 :

g wwrvrhantel.ru

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

Ocuwmnnorpad BblibUpaeT AaHHbIe 40 TpuUrrepa.

@E.‘*’!\’

Bce gaHHble Ao Tpurrepa nonyyeHsbl, U ocuunnorpad rotos K BOCNIPUSITUIO TpUrrepa.

Ocuwmnnorpad obHapyxun Tpurrep 1 nony4aet UHopMaLmio nocne Tpurrepa.

ﬁ—l

OCLI,VIJ'IJ'IOFpa(b pa60TaeT B aBTOMaTU4e€CKOM peXxXnmMme 1 nojiydaeT ocuunnorpamMmmvbl B
OTCYyTCTBUE TPUITEepOB.

o]

Ocuwmnnorpacd nonyyaeT 1 oToGpaXkaeT AaHHble OCLMINIOrPaMM HENMPEPLIBHO B PEXUME
CKaHMPOBaHWS.

Cepusi DSO1000B lMopTaTmBHbIN ocuunnorpad PykoBoacTeo nonb3oBaTtens 14



OCHOBbI paboThl

.Ocuunnorpad npekpaTun Norny4yeHne AaHHbIX curHana.
Ocuwmnnorpad 3aKoHYMN NonyyYeHne OAMHOYHON NocreaoBaTeNbHOCTM

MKoHKa MHCTpyMeHTa

1 IR

Ecnu cBeTuTCs 9Ta MKOHKa, knasmaTypa ocuunnorpadga 61okMpoBaHa OCHOBHbIM
KoMnbloTepom vepes USB.

Ecnu cBeTUTCS 3Ta MKOHKA, 9TO 3HAYMT, YTO nogkntoyeH USB guck.

@ o

3Ta MKOHKa 3aropaeTcs, TONbLKO Koraa ¢ KOMMbTEPOM NoakNoYeH BTopocTeneHHbin USB
UHTepdeic.

lMokasaHusa oTobpakatoT HACTPOWMKY OCHOBHOM BPEMEHHOW pa3BepTKM.

OKHO OCHOBHOW BpeMEeHHOW pa3BepTKu.

OTobpaxeHue NonoxeHns akpaHa B NaMATU AaHHbIX U pa3mMep AaHHbIX.

OKHO BpeMEHHOW pa3BepTKu.

Paboyee MeHI0 NoKasbIBaeT pasnmyHyo MHAOPMaLMIO ANs pasnnyHbIX (OYHKLMOHANbHBLIX

KHOTMOK.

10. WkoHka oTobOpaxkaeT pa3Bs3Ky KaHana.

11. [dvnanasoH ypoBHeMN

12. WkoHka oTobpaxaeT, MHBEPTMPOBaHa N ocuuniorpaMmma unm Her.

13. OrpaHnyeHnune nonocbl nponyckaHnsa 20M. Ecnu aTa MKOHKa 3aropaeTcsi, 3TO 3Ha4UT,
orpaHvyeHve Nonockl NPOMyCcKaHUSA akTUBHO, €CNN HET — HEaKTUBHO.

14. Twn Tpurrepa:

© oo ~No O

I Tpurrep no opoHTY Ha HapacTaroLweM PpoHTe.
'rlr"‘v_ T -
. lpurrep no sngeocurHasny ¢ CMHXpoHusaumnen nmHun.

il . Tpurrep no BMAeOCUrHaNy ¢ CUHXpPOHU3aunen nong.

[ : Tpurrep no LWMpPUHE UMMynbca, NONOXUTENbHAs NONAPHOCTb.

u : Tpurrep no wnpuHe umnynsca, oTpuuatensHas NoONApHOCTb.
15. YposeHb Tpurrepa.
16. Mapkep kaHana.
17. OkHo oTOoGpaxaeT ocumnnorpammy.

5.1.1. ®opmart XY

dopmat XY ncnonb3yetcsa Ansg aHanusa casura asbl, Takne kak npeacTaBneHHble urypamm
JInccaxy. 3ToT dhopmart rpacmnyeckm otobpakaeT 3aBUCMMOCTb HanpsikeHnsa Ha CH1 n
HanpshkeHnss Ha CH2, rae CH1 — ropu3oHTanbHas ocb, a CH2 — BepTukanbHasa ocb. Ocumnnorpad
ncnonb3yeT pexunm BbibopkM 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 BblGOPKU. Bhl
MoOXeTe BUaeTb Takylo e ocuunnorpammy B popmaTe XY. UTobbl BLINOMHUTE 3Ty onepawuio,
OCTaHoBMWTE BbIGOPKY U U3MeHUTe chopmat oTobpaxeHus Ha XY.

Tabnuua HuXe NokasbiBaeT, kak paboTaloT HEKOTOpble 3NeMeHTbI yripaBneHus B popmate XY.

Cepusi DSO1000B lMopTaTmBHbIN ocuunnorpad PykoBoacTeo nonb3oBaTtens 15



OCHOBbI paboThl

AneMeHThbI ynpaBneHus

Ucnonb3yroTcsa unu HeT B popmate XY

Hactpoiika CH1 VOLTS u VERTICAL POSITION

YcraHaBnvBaeT rOpn3oHTallbH b

MacLuTab v nonoxeHue

Hactpoiika CH2 VOLTS u VERTICAL POSITION

HenpepblBHO ycTaHaBnvMBaeT
BepTUKasnbHbIA MacluTab 1 NonoxeHne

OnopHele curHanel [Reference] unu Martematuka [Math]

He ncnonbsyetca

Kypcopbl

He ncnonbsyetca

Autoset (OTobpaxxaeT nepekntoyeHne Ha bopmat YT)

He ncnonbsyetca

HacTtponka BpeMeHHON pa3BepTku

He ncnonb3yeTcad

HacTtpoiika Tpurrepa

He ncnonb3yeTcad

5.2. HacTtpounka ropusoHTanibHON pa3BepPTKU

Mcnonb3yinte HaCTPOWMKN rOpU3OHTarnbHOW pa3BepTky, YTODObl U3MEHSTL FOPU3OHTAarbHbIN MaclTab
1 nonoxeHue ocuunnorpamm. MNokasatenb ropM3oHTanbHOro NONoXeHus otobpaxaeT Bpems,
npeAcTaBneHHoe LIeHTPOM 3KpaHa, UCnonb3ys Bpems cpabaTbiBaHWs B KayecTBe Hyns. Korga Bbl
n3MeHsieTe ropn3oHTanbHbI MaclTab, ocumnnorpamma byaeT pacTarmBaTbCs UMK CXNUMATLCS
OTHOCUTENBHO LieHTpa 3KpaHa. Noka3aTens B NpaBoM BepxHeEM yriy oTobpaxaeT Tekyllee
ropu3oHTanbHoe NonoxeHne B cekyHaax. M o3HavaeT “Main Time Base” [OcHOBHasi BpeMeHHas
passepTka], a W — “Window Time Base” [BpemeHHas pa3sepTka okHa]. Ocuunnorpacd Takke nmeet
WKOHKY-CTPeriKy BBepXy KOOPOUHATHOMN ceTkun Anst 0603HaYeHNS rOPU30OHTaNIbHOIO NOMOXKEHMS.

1=

A Y
APOSITION®
a | o

wwwr.hantek.ru

1. KINABULLA TOPU3OHTAJIbHOIO NMONOXEHWUA: Ncnonb3yeTcs Ans HaCTPOMKU NONOXEHUS
Tpurrepa OTHOCMTENBHO LieHTpa 3KpaHa.

2. Kaxgaa onuua HORI MENU [MeHto ropu3oHTanbHOW HacTpOrKK] onucaHsbl ganee:

Onuumn HacTtpoiiku KommeHTapuu
Window Control Major Window BbiGupaeT rmaBHOe unm BTOPOCTENEHHOE OKHO B peXumMe ABYX
[HacTtporika okHal [FnaBHOe okHO] okoH. IMpwu BbIBOpPE OKHO BblAenseTca. HaxmuTe 3Ty KHOMKY B
Minor Window peXmme OLHOro OKHa, YTODbI NepenTN B PEXUM [BYX OKOH.
[BTopocTeneHHoOe OKHO]
Mark [MeTka] Right arrow OTa yHKUMS UCnonb3yeTcs TONbKO B pexuMe AByX OKOH. OHa
[MpaBas cTpenkal ycTaHaBnuBaeT MeTKM B HEKOTOPbIX MeCTax OCLMIIorpamMmmel,
Left arrow HeobxoAMMbIX NONb30BATENIO, U ULLET 3T METKMN C NMOMOLLIbIO
[[leBas ctpenkal npaBon 1 NeBON CTpenkn. 3aTem oHa ycTaHaBnuBaeT OKHO Ha
Set/Clear 3Ty OTMETKY 4S8 JanbHenwero HabngeHus.
[YcTaHoBUTL/0UNCTUTD]
Clear All
[OumcTuTb BCe]
Holdoff [3apgepxka] | Het BbibepuTe 9TOT MYHKT MEHIO 1 LLeNKakTe KHOMKWU-CTPEnKM
BBEPX M BHW3, YTOObI HACTPOUTL 3a4EPXKKY BPEMEHN
cpabaTbiBaHusa B AnanasoHe 100Hc — 10c.
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OCHOBbI paboThl

Autoplay Het 3Ta hyHKUMS UCTIONb3YETCS B peXMMe OBYX OKOH. HaxmuTe
[ABTOMaTUYeckoe 3Ty KHOMKY 1 aBTOMaTUYeCKu NepeaBuHbTE ee Ha
BOCMpousBeneHne] ornpeneneHHol CKOPOCTY creBa Hanpaeo. B yBenuyeHHoOM

OKHe 6yp,eT OTO6pa)KaTbC$| COOTBETCTBYKOLLasA
ocuunnorpaMmma, noka He OCTaHOBWUTCS, JOCTUIHYB NpaBou
rpaHnubl rMaBHOIo 3KpaHa CKaHMPOBaHUA.

Pexunm ogHoro okHa [Single-window]

WAV [w

wwurhantek.ru

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

PacnonoxeHue B naMsT AaHHbIX YBEJNTMYEHHOIo OKHa

[TmaBHOE OKHO

BTopocTteneHHoe OKHO
(YBEnunyeHHoe OKHO)

www,hantel.ru

3. TIME/DIV: Ucnonb3yeTca AN U3aMeHeHWsi ropu3oHTanbHoro Maclutaba BpemeHu, Tak, 4Tobbl
pacTarMBaTb UNKN CXUMaTb OCLMINOrpamMmmy ropusoHTansHo. Ecnv nonyveHue ocumnnorpaMmmel
OCTaHOBMEHO (C nomoLLbio kHonkn RUN/STOP), HacTporka TIME/DIV 6yaeT pactarueats unm
cXKnmatb ocumunnorpammy. B pexrme AByX OKOH, HaKMuTe KHOMKY F1, 4To6bl BoIGpaTh rmaBHoe unm
BTOpPOCTENeHHoe okHo. Koraa BblOpaHo rnaBHOE OKHO, KHOMKa F1 nmeeT Te e yHKLUUN, YTO U B
pexume ogHoro okHa. Korga BbibpaHo BTOPOCTENEHHOE OKHO, HaXkMuTe kHonky TIME/DIV, 4ToGbl
N3MEeHNTb MacliTab ocuMnorpaMmmel, KOTOPY MOXHO yBenuuuTb Ao 1000 pas.

Cepusi DSO1000B lMopTaTmBHbIN ocuunnorpad PykoBoacTeo nonb3oBaTtens 17



OCHOBbI paboThl

5.2.1. OToGpaxeHue pexmma ckaHmpoBaHusa (Pexum Roll [MpokpyTkal)

Korga HacTporika TIME/DIV yctaHoBneHa Ha 80mc/geneHne nnvm MegnieHHee, a pexxum Tpurrepa
yCTaHoBIEH Ha Auto, ocuunnorpad paboTaeT B pexnme noslydyeHnsa ckaHMpoBaHus. B aTom
pexume, oTobpaxkeHne ocumniorpaMmmbl 0OHOBRSIETCS cneBa Hanpaeo 6e3 kakoro-nnbo Tpurrepa
WITM HaCTPOWKN rOPU3OHTANbHOrO NOSIOXEHMS.

5.3. HacTtpounka BepTUKanbHOW pa3BepTKM.

HacTponkn BepTMKanbHON pa3BepTKN NCMOMb3YOTCA ANst 0OTOOpaXeHus 1 yaaneHus
oCUMNIIorpaMm, HaCTPOWKM BEPTUKANbHOro Maclutaba n pacnosioXeHusl, yCTaHOBKM BXOAHbIX
napamMeTpoB U BbINOSIHEHNSA MaTeMaTUYECKNX pacdeToB. Kaxabiv kaHan MMeeT OTAesNbHoe
BepTMKarnbHOEe MeH. OnucaHmne MeHIo NPMBEOEHO HUXKE.

1. KnaBuwa BEPTUKAJIbHOIO MNOJIOXKEHUA: MNepeaBuraet ocumniorpammMy kaHana BBEpX 1
BHM3 M0 3KpaHy. B pexxnme AByx OKOH nepeaBuraeT ocumsnorpaMmMbl B 000MX OKHax
O[HOBPEMEHHO B OHOM HarnpaeneHun. [la kaHana CoOTBETCTBYHOT ABYM KiaBuLLaM.

(=)

) Lo=]
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o
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2. MeHr (CH1, CH2): OtobpaxaeT onuun BepTUKaNbHOIO MEHHO; BKIOYAET UIN BbIKIOYaeT
oToOpaxeHne ocumnorpaMmmMbl KaHamnoB.

Onuum

Hactponku

KomMmmeHTapumu

Coupling [Pa3sBaska]

DC

[[MoCTOSAHHbBIN TOK]
AC

[MepemeHHbIn TOK]
Ground

Hactporika DC nponyckaeT cocTaBnsowme u
MOCTOSIHHOIO, U NepeMeHHOro Toka BXOOHOro curHana.
Hactponka AC 6nokmpyeT COCTaBnSAOLLYH NOCTOAHHOIO
TOKa BXOAHOro curHamna u ocrnabnsiet curHansl Hke 10
.

[BasemneHne] Hactponka Ground oTknio4aeT BXOAHOW CuUrHarn.
20MHz Bandwidth Unlimited OrpaHnuynBaeT LUMPUHY NOMNOChI NPONYCKaHUS, YTOObI
Limit [HeorpaHuyeHHO] COKpaTUTL LYM Aucnnes; punbTpyeT curHarsn, 4tobbl
[orpaHuyeHue Limited YyCTpaHUTb LWYM U Apyrue HeHyxHble BY cocTasnstoLme.
nonockl nponyckaHusa | [OrpaHnyeHo]
20MIy]
VOLTS Coarse [[py60] BblbupaeT paspelueHue knasuwn VOLTS.
[HANPAXXEHUE] Fine [TouHO] Hactponka Coarse Ha3Ha4aeT nocreoBaTenbHOCTb

3HaveHun 1-2-5.
HacTtpoika Fine nameHsiet paspeLleHne Ha ManeHbkue
Larn mexay 3HavyeHnsiMm HacTpowku Coarse.

Probe Attenuation 1X BbibupaeT 3Ha4eHne B COOTBETCTBMM C KO3 PMLMEHTOM
[Ocnabnenue wyna] | 10X ocnabnenus wyna, Tak, 4Tobbl 06ecneunTs NpaBUsbHbIE
100X BepTUKarbHbIe NOKa3aHus. YMeHbLLMUTE Nonocy
1000X nponyckaHus o 6 My npu ncnonb3oBaHuu wyna 1X.
Invert Off [Bskn.] MHBepTMpyeT ocuuUnnorpamMmmy OTHOCUTENBLHO YPOBHS
[MHBepTMpoOBaHue] On [Bkn.] oTcyera.

OTKnoYeHne BxogHoro nutaHusa [Ground].
Cepusi DSO1000B lMopTaTmBHbIN ocuunnorpad PykoBoacTeo nonb3oBaTtens 18
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MCI'IOJ'IbSyeTCFI and OTO6pa)KeHI/IFI CUrHalia Hynesoro Harnpsa>XeHu4. BHyTpI/I BXO[ KaHalla coeunHEH C
yYpoBHEM OTCHETa HYNEeBOro HanpAaXeHu4.

TouyHas HacTpowmKa [Fine]

B TouyHOW HacTpowike pa3peLleHuns, NokasaTenu BepTukanbHoro macutaba otobpaxator
aenctseyrowyto HacTporky VOLTS. BepTukanbHbii MmacluiTab MeHSeTCA TONbKO NOCIe HAaCTPOWKM
nokasatenst VOLTS n ycTaHOBKM rpyboro paspeLueHust [coarse].

YpaneHwue OTOGpa)KeHVIﬂ ocyunnorpamMmmbl.

[ns yganeHus ocumnnorpamMmbl C 3KkpaHa cHavarna HaXMuUTe KHOMKY MeHH0, YToObl 0TobpasnTb
BepTMKarbHOe MEHI0, 3aTeM HaXXMUTE CHOBAa, YToObl yaanuTb ocuunnorpammy. CurHan kaHana,
KOTOpbI Heobsi3aTenbHO 0TOGPaXaTb, MOXKET MCMONb30BaTLCA Kak UCTOYHWK TpUITepa Unu Ans
mMaTeMaTUYEeCKUX onepaLui.

3. VOLTS [HAMPSDKEHVE]

HacTtpauBaeT ocuunnorpad Ha ycurneHue nnm ocnabneHne curHana UCToYHMKa OCLMIorpamMmbl
KaHana. BepTukanbHbIn pasmep oToOpaXkeHWUst Ha aKpaHe OyaeT MeHATbCA (YBENUYMBATLCS U
YMEHbLUATLCA) A0 HYNEBOro YPOBHS. Takke MOXHO MCNOMb30BaTb KHOMNKY F3, 4ToGbI
nepekntovaTbCst Mexay rpyoor n TO4HOM HaCTPONKMK.

4. MATH MENU: OtobpaxaeT mareMmatm4eckme onepauum Hag ocumnnorpammamu. Cm. Tabnuuy
HUXKeE.

MeHto MATH cooepXuT BapuaHTbl MICTOYHUKOB 4151 BCEX MaTEMaTUYECKNX onepauni.

Onepauuu BapuaHTbl NICTOYHUKOB KommeHTapuu
+ CH1+CH2 CknapgbiBaet Kanan 1 n Kanan 2
CH1-CH2 BbiuntaeT ocumnnorpammy Kanana 2 us
o ocumnnorpammbl Kanana 1.
CH2-CH1 Bbiuntaet ocumnnorpammy Kanana 1 ua

ocumnnorpammbl Kanana 2.

JocTynHbl Tpy TMNa OKOH Ha Bblbop:, Hanning
[XsHHuHra], Flattop, Rectangular
[MpamoyronbHoe].

Zoom [3ym]: UcnonbayiTte kHonky FFT Zoom ang
HACTPOMKMN pa3mepa OKHa.

Scale [MacwTab]: x1, x2, x5, x10.

FFT [BbicTpoe
npeobpasoBaHme | CH1 nnn CH2
®ypbe, BlNP]

lMpumeyaHue: Bce ebibpaHHbIe MEHIO 8bIOeSTIOMCS OPaHXe8bIM.

5.3.1. Math FFT [PacueT BMN®]

OTa rmasa 06bsICHSIET, Kak ncnonb3oBaTb yHKUMIO pacyeTa bl (beicTporo npeobpasoBaHus
dypbe). Bbl MoXeTe ucnonb3oath pexum Math FFT, utobbl KOHBEepTUpOBaTh BXxoaHOW curHan (YT)
B €0 YacCTOTHbIE COCTaBnsoLWMe (CNEKTP), U HabnaaTe cneayLwme TUMbl CUrHanoB:

AHanM3npoBaTb rapMOHUKN B CUSOBbLIX Kabersx;

N3amepsaTb cogepXaHne rapMoOHUK U UCKaXKEHUI B CUCTEMAX;
Xapaktepum3oBaTtb LYM B UCTOYHUKAX MOCTOSAHHOIO TOKa;
MpoBepsaTb MMNYNbCHbIA OTKNNK OUNBTPOB U CUCTEM;
AHanuanpoBaTtb BUbpauun.

YV V VY

YTto6bI ncnonb3osaTth pexum Math FFT, BeinonHUTE cneaytoLlme waru:
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YcTtaHoBuUTE ocumnniorpaMmmMmy UCTOYHMKA (BXOLQHOrO);

Otobpasute cnekTp BINo;

Bbibepute Tn okHa BIo;

HacTpownTte ckopocTb BbIOOpKM AN oTobpakeHnsi OCHOBHOWM YacTOTbl U rapMOHUK 6e3
UCKaXKEHWUM;

Mcnonb3ynTe HacTpowkKy 3yMa, YTOObl yBENUYUTL CNEKTP;

Mcnonb3ynte Kypcopbl 48 N3MepeHnsa cnekTpa.

YV VYV

Y VY

5.3.1.1. HacTtpouka BXxogHOW OCLMNNOrpaMmmsbil.

Heobxogmmo HacTpouTtb BxogHyto (YT) ocunnnorpaMmmy 4O MCNONb30BaHUA pexnva blro.
CnepynTte waram Huxe.

1. Haxmute kHonky AUTO anga otobpaxeHus ocuunnorpammbl YT.

2. LlenkHuTe KHOMKOW BEPTUKANIbHOMO MOMNOXEHUH, YTOObI NepemMecTuTb ocuunnorpammy YT no
BEpTMKanu Ha LeHTp (HyneBoe geneHue), 4tobbl ydoeantbes, 4to BIN® 6yaet otobpaxkaTb
WCTUHHOE 3Ha4YeHNe NOCTOSTHHOTO ToKa.

3. LLenkHnTe KHOMKY ropu30oHTaNbHOIO NOSIOXEHUS, YTOOLI PACMONOXUTL aHaNU3NPyeMyto 4YacTb
ocumnnorpammbl YT B LLEHTP BXOAHOW OcUMIorpamMmmbl A4nsi pacdeTa cnektpa brio.

4. LUWenkHute kHonky VOLTS, 4yTobbl y6eanTbes, 4To BCS OCLMMNOrpaMmma oCcTaeTcsi Ha aKpaHe.
Ecnn Bcen ocuunnorpaMmbl He BUAHO, ocumniiorpad MOXeT oTobpaxaTb HenpaBuIlbHbIE
peaynbTaTbl BIN1P, npnbaenas BbICOKOYACTOTHbIE COCTaBNAOLLME.

5. LWenkHuTe kHonky TIME/DIV, uTobbl yCTaHOBUTL paspeLleHne, KoTopoe BaMm Heo6X0aMMO B
cnektpe blo.

6. Ecnu Bo3aMOXHO, HacTpounTe ocumnnorpad Ans 0ToGpaxXeHUs MHOXECTBEHHbIX CUrHaNbHbIX
LIMKIIOB.

Ecnu wenkHyTb kHonky TIME/DIV ans Bbibopa 6onee ObICTpon HaCTPONKK (MEHbLLE LIMKIOB),
cnekTp BIN® 6yaet otobpaxaTb 6onbLUMA AManasoH YacToT U COKPaTUT BO3MOXHOCTb UCKaXKeHMWs!
BrMo.

YTo6bl HAacTponTb oTobOpaxeHue BId, cnegynte waram Hke.

1. HaxmuTe kHonky M/R;
2. YcraHosute onuuio Operation Ha FFT [BlN];
3. BbibepuTte kaHan uctodHuka Math FFT.

Bo MHOrmx cutyaumax ocumnnorpad Takke MoXeT reHepupoBaTb nonesHbln cnektp bINd, HecmoTps
Ha TO, 4YTO curHan YT He cpabaTbiBaeT. OTO OCOBEHHO aKTyarnbHO, ECM CUrHarn NepUoanYecKunin
UNK criyyamHbIn (Kak, HanpuMep, WymMm).

MpumeyaHue: Cnedyem 3anyckamb U MO3UYUOHUPOBaMb NMepPexo0Hble CU2Halbl U 8bI6POCHI
KaK MOXHO 6J1LXKe K UeHmpy 3KpaHa.

YacTtoTa HamkBucra

HauBbicluas yacToTa, KOTOpyH MOXeT n3amepuTb 6e3 owmbok nbon uudgposon ocumnnorpad B
pexvme peanbHOro BpeMeHu, ABNAEeTCA NONOBUHON CKOPOCTM BbIBOPKN M HasbiBaeTcs YacTtoTom
Hankeucta. VIHpopmaumna o yactoTax HUXKe YyacToTbl HakBucTa nonyyaroT HeJOCTaTOUHYO
BbIGOPKY, YTO MPUBOAMT K UCKaxkeHMo BId. dyHkuma Math moxeT koHBepTupoBaTb 2048
LeHTpanbHbIX TOYEK BXOAHOW ocuunrorpaMmmbl B cnektp br®. Monyyaemsinn BN cnekTp
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copepxuT 1024 Toukmn ot noctosiHHoro Toka (0 ) Ao yacTtoThl HarikeucTa. OBbLIMHO 3KpaH CXMMaeT
cnektp BIN® no ropmnsoHTanu go 250 ToYek, HO MOXHO Mcnonb3oBaTb pyHkuMo BINd syma [FFT
Zoom], 4ToBbl pacTaHyTb crnekTp Bld, Tak, 4yTobbl MOXHO BbINO YETKO PA3NUYNTL YacTOTHbIE
coctaengdowme B kaxkgon ns 1024 toyek gaHHbix cnektpa brio.

lNpumeyaHue: BepmukanbHbIlU OMKIIUK Oocyusisiozpagha HeMHO20 60s1bue €20 10J10ChI
nponyckaHus (60 MMy, 100 Ml'y unu 200 Mly, e 3asucumocmu om modenu; unu 20 My,
koada onyus Brandwidth Limit ycmaHoesniena Ha Limited). Takum o6pa3om, cnekmp BI1®
Moxkem omobpaxamb delicmeumesibHYH UHhoOpMayuro o Yacmome, rnpeeabiwaroujel
WUupUuUHy nosockl NponyckaHusi ocyunnozpaga. O0Hako, uHghopmayusi o6 amniumyade OKoOJ10
unu eblwe WUPUHLI MOJ10ChkI NMPOryckaHust 6ydem Hemo4Hasl.

5.3.1.2. OTo6paxeHue cnektpa BNe

HaxmunTte kHonky MATH MENU ans oTobpaxxeHnss MeH0 MaTemaTU4YeCcKnx pacyeToB. Vicnonb3ynte
onuun anga Bblbopa KaHana nctoyHmka, AnroputmMa okHa u KoaddpumumeHnta ysenuuenusa o,
EnmHoBpeMeHHO MOXET O0TobpaXaTbCsa TONbKO oAauH cnekTp bIo.

Onuun Math FFT Hactponku KommeHTapuu
Source [UcTo4HuK] CH1, CH2 BblbupaeT kaHan anga uctoyHuka brio.
Hanning [XaHHWHra]
. Flattop BbibupaeT Tmn okHa BId. [na gononHMTensHon
Window [OkHo] Rectangular nHcpopmMaLmmn obpatuTecs k pasgeny 5.3.1.3.
[MpsimoyronbHoe]

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

FFT Zoom [3ym
BrNo]

WWWWWWWW Wl 200us i

Hanning

tfww.hantek.ru
5

YacToTa B LieHTpanbHOW IMHUN KOOPANHATHOW CETKM
BepTukanbHbin macwtab B b Ha genexne (0ab=1Vrus)
["opu3oHTanbHbIN MacwTab B YacToTe Ha AerneHne
CkopocCTb BbIOOPKM B KONMYECTBE 3anpoCOB B CEKYHAY
Twvn okHa BINo®

o wbhPRE
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5.3.1.3. Bbl6op okHa BIN®P

Mcnonb3oBaHne OKHa MOXET YMEHbLUUTL NpocavynMBaHne CrekTpasnbHbIX COCTaBMSIOWNX B CMEKTPE
BMN®. Anroputm BIN® npegnonaraet, 4To ocuunnorpaMmma YT NOCTOSAHHO noBTopsieTcd. Korga
KonunyecTBo LMKNOB Lernoe (1, 2, 3...), ocumnnorpamma YT HauMHaeTCs U 3aKkaH4YMBaeTCcH C
OAMHAKOBOW amnnnTyaomn, 1 B hopMe cUrHana HeT HUKaKNX HeOOHOPOOHOCTEN.

Ecnn yncno uuknoB Heuenoe, ocuunnorpamma YT HauMHaeTCs U 3aKaHYMBAETCS C pasHOW
aMnIMTygon, Nepexon Mexay HadarbHOW U KOHEYHOW TOYKOW ByaeT Bbi3biBaTb HEOLHOPOOHOCTM B
curHane, 4Yto NPUBOAUT K BbICOKOYACTOTHLIM MMMYJIbCHLIM NOMEXaM.

MpocTpaHcTBEHHO

-BpeMeHHanA |
ocuunnorpaMmma *l.lEHTpanthIE._ [
(YT) 2048 Touek |
OaHHBIX :
|
|
|
|
HeogHopogHocTH
|
|
|
|
|

Eez OKOH

MpumeHeHne okHa K curHany YT U3MeHsieT ocLMnnorpaMMy Tak, YTo HadanbHOe 1 KOHEeYHoe
3Ha4yeHns 6rM3kM Opyr K Apyry, YTO COKpalllaeT HEOAHOPOAHOCTM!.
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MpocTpaHCcTBEHHO

-BpemMmeHHan (Y
ocuunnorpamma

| (X3HHWHra)
N

|

|

YMHOKEeHUe NO TOYKAM

DOYHKUMA OKHA

Ocuunnorpamma YT
| nocne npMMeHeHWA
OKHa

dyHKUMA maTeMaTudeckoro pacyeta blrNd nveet Tpu BapuaHTta okHa BINd. CyuwecTsyeT BoIGOp
MeXay paspeLleHnemM YacToTbl U TOYHOCTbIO aMNNUTYAbl AN KaXaoro Tuna okHa. Bam cnepgyet
onpeaennTb, YTo BbIbpaTh, B 3aBUCUMOCTM OT OO6BbEKTa, KOTOPbLINA Bbl XOTUTE U3MEPUTb, U

XapakTepUCTUK CUrHana UCToYHMKa.

OKHO

N3mepeHune

XapakTepucTuku

Hanning
[XaHuHra]

Periodic
Waveform
[Meprognyeckmin
curHan|

YacToTa nyyule, TOYHOCTb aMNNUTYAbI XyXKe, YeM AN OKHa
Flattop.

Flattop

Periodic
Waveform
[Mepuogunuecknin
curHan]

AMNNnTyaa nyyule, TOYHOCTb YaCTOThbl XYXKe, YeM A1 OKHa
X3HHMHra

Rectangular
[MpsimoyrosnbHoE]

Pulse or
Transient
Waveform
[UmnynbCcHbIN
NN NepexoaHbIn
curHan]

CneunanbHoe OKHO, npnmMmeHdaemoe and npepbiBUCTbIX
curHanoB. ®aKTUYECKN 3TO TO XKe camoe, YTO 1 OoTCcyTCTBME
OKHa.

5.3.1.4. UckaxeHue BINd

MpoGnemMbl BO3HUKAIOT, KOrga BXOAHOM CUMrHan, nonyyYaembli ocumnnorpacgomM, CoaepxmT
YaCTOTHbIE COCTaBMAIOLLME, NPEBbILAtoLLMe YacToTy Halikeucta. YacToTHEIM COCTaBNALLMM BbilLe
yacToTbl HarvkBuncTta GyaeTt He xBaTaTb YacToThl BbIOOPKM, M OHM ByayT oTobpakaTbcs kak bonee
HU3KMEe YacTOTHble COCTaBMSOLNE, KOTOPbIE «BbIrMOaTCA B 0OpaTHYO CTOPOHY» U3 YacTOThI
HalkBucTta. 311 oimboYyHble cocTaBnALWME HAa3biBalOTCA NOOOYHbLIMU.
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5.3.1.5. YcTpaHeHue NOOOYHbIX COCTAaBNSAIOLMNX
YT1o06bl ycTpaHnTb NOGOYHbIE COCTABMAALWME, MCNOMb3YATE CNeayowmin MeToa.

» Haxmute kHonky TIME/DIV, uTobbl ycTaHOBUTL 6onee BbICOKYH CKOPOCTb BbIGOPKU. Tak Kak
yacToTa HawkBucTa yBenuumMBaeTcs, Koraa Bbl yBenuymMBaeTe CKOPOCTb BbIOOPKM, NOBOYHbIE
YacTOTHbIe cocTaBnsoLwme ByayT oTobpaxaTbca npaBunbHO. Ecnn Ha akpaHe nosiBnseTcs
CINULLKOM MHOTO 4YaCTOTHbIX COCTaBMAIOLLMX, Bbl MOXETE UCNonb3oBaTh onuuto FFT Zoom [3ym
BId], 4tobbl yBenuunts cnektp brod.

» Ecnun HeobXxoaMMOCTM OTCrEXMBaTb YacToOTHbIE cocTaBnstowme Bbiwe 20 My HeT, ycTaHoBUTE
onuuto Brandwidth Limit ["paHuua nonockl nponyckaHusi] B nonoxeHue Limited [OrpaHnyeHo].

» OTcunbTpyrTe BXOA CUrHana U3 BHe U orpaHnybTe LUMPUHY NONOCHI NPOMYyCKaHus curHana
WCTOYHUKA HMKe YacToTbl HankeucTa.

» OnpegenuTe N UrHopupymTe NOBOYHbIE YacTOThl.

» Wcnonb3yite yHKLMIO 3yMa U Kypcopbl, YTOBbI yBENUYUTL 1 U3MepuTb cnektp BIod.

5.3.1.6. YBenuyeHue n pacnosnoxeHue cnekrpa brno

Bbl MOxeTe macwTabumpoBatb cnekTp BIN® n ncnonb3oBaTb Kypcopbl ANsi €r0 USMEPEHUS C
nomoLpto onumm FFT Zoom, koTopas oTBeYaeT 3a ropu3oHTanbHoe yBennyeHne. Ytobol yBenuuntb
CMEeKTP No BEPTUKANM, UCNONb3YNTE BEPTUKAIbHbLIE 3NTEMEHTbLI YpaBreHus.

rOpM3OHTaJ1beIl7'I 3yM U pacnosfoxeHue

Bbl moxeTe ucnonb3oatb onuuio FFT Zoom gns ysenunyenuna cnektpa brd no ropnsoHtanu 6e3
N3MEeHeHMs CKOPOCTU BbIBGOPKX. [OCTYNHbI KO3dhpurLMeHTbl yBenuieHns X1 (no ymonyaHuio), X2, X5
n X10. Koroa koadhpumLmMeHT yBenuueHusa yctaHoBneH Ha X1 1 ocuunnorpaMmma pacrosioxeHa B
LeHTpe KOOPAUHATHOW CeTKU, neBasi KoopanHaTHasa NMUHNS HaxoauTca B Touke Olu, a npaBas — Ha
yacTtoTe HawkBucra.

Bbl yBenuumBaeTe cnektp BIN® Ha ueHTpanbHOM KOOPAUHATHOW NMHUK, KOr4a MeHseTe

KO3 PULUUNEHT yBenuueHus. Takum o6pa3om, OCb FOPU3OHTaNbHOMO YBENUYEHUS — LieHTparnbHas
NNHUA KOOPOWHATHOM CEeTKWU. HaXmmnTe Ha KHOMKY ropn3oHTansHoro nonoxeHust Horizontal Position,
yTOBbI NepeaBUHYTL cnekTp BIN® Bnpaso.

BepTuKanbHbIA 3yM U NOJIOXKEHMe.

Korga otoGparkaetcs cnektp bBId, BepTukanbHble KHOMKU KaHANOB CTAHOBATCS KHOMKaMM 3yma U
NONOXeHUs Ais cooTBETCTBYIOWMX KaHanos. KHonka VOLTS ycTaHaBnuBaeT cnegytowime
koachduumneHTsl yBenmyeHms: X1 (no ymonyanuio), X2, X5 n X10. Cnektp BMN® ysennuneaetca
BepTUKanbHO OTHOCUTENbHO Mapkepa M (Toyka oTcyeTa pacyeTa ocuunIorpaMmmel No NEBOMY Kpato
3KpaHa). HaxxmuTe KHOMnKy BepTUMKanbHOro nonoxeHus Vertical position, 4Tobbl nepeaABUHYTb
CneKkTp BBEpX.

5.3.1.7. Ucnonb3oBaHue KypcopoB Ans uamepeHus cnekrpa bre

Bbl MOXeTe Ucnonb3oBaTh Kypcopbl A5 BbINOMHEHUS ABYX U3mepeHus cnektpa brd: amnnutyapl
(8 oBb) n yacToThl (B y). AMNnnTyaa paccumtbiBaeTcs oTHocuTensHo 0ab, 4To paBHO 3gech 1Vgys.
Bbl MOXXeTe 1Ucnonb3oBaTh Kypcopbl Anst U3aMepeHust Npu ntodomM KoaddurumeHTe yBenuYeHus.

Haxmute kHonky CURSORS, Bbibepute onuuto Source 1 3atem Bblbepute Math. HaxxmuTe kHomnky
Type, uTobbl BeIbpaTh Mexay Amplitude [AmnnuTyaa) u Frequency [YacTtoTa)]. Haxxmute Ha SELECT
CURSORS, uT06bI BbIOpaTh Kypcop. 3atem nepensuHbTe Kypcop S u Kypcop E. Vcnonb3aynte
rOPU3OHTambHbIN Kypcop, YTOObI M3MEepUTbL aMnnnTyay, U BEpTUKaNbHbIA Kypcop, YToObl n3amepuTb
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4acToTy. Tenepb 0T06pa>|<eH|/|e B MeHI0 DELTA — 3T0 nsamMepeHHoe 3HayeHune, U 3Ha4YeHus B ToYKax

Kypcopa S un Kypcopa E.

[enbTta — 310 abcontoTHoe 3HayeHne Kypcopa S munHyc Kypcop E.

Freguency

= E z8b ok

99.99KHz

KypCopel 4acToTel

W W

T50eHE

Magnitude

KypCopel aMINUTYA kI

wwwr hantek.ru

5.4. MeHio Tpurrepa

Tpurrep MOXHO onpeaenuTb ¢ NOMoLLbLI0 MeHo Trigger. CyLlecTByeT LecTb TUMNOB Tpurrepos: Edge
[mo dpoHTy], Video [Mo Buaeo curHany], Pulse Width [[Mo wuprHe umnynscal, Slope [[Mo HaknoHy
dpoHTa], Swap [[MonepemeHHbIn] 1 Overtime [[Mo BpemeHu.]

TRIG MENU

Haxxmute aTy KHOMKY, 4Tobbl 0TOGPa3nnock MeHo Tpurrepa. Yacto ncnonbsyetcs Tpurrep no
dpoHTy. CM. Tabnuuy HWxe Ans nogpobHon uHopmauuu.

Onuum Hactponku KommeHTapuu
Trigger Type
[Tun Tpurrepa]
Edge [[Mo cdopoHTy]
Video Mo ymonyaHuio ocumnnorpadg ncnonb3yeT TpuUrrep no
[Mo sBuaeocurHany] .
POHTY, KOTOPbIN 3anyckaeT ocumnnorpad no
Pulse [Mo nmnynbey |
Slope HapacTalrLLeMy 1Unun cnagatoemy poHTY BXOOHOMO
Mo HaKMoHy dpoHTal E:I_T(;H?:)a, KorQa oH nepecekaeT ypoBeHb Tpurrepa
Swap [[TonepemeHHbIN] por).
Overtime [[No BpemeHH]
CH1 BbiGupaeT BXOQHOM UCTOYHMK AN cUrHana Tpurrepa.
CH2 CH1, CH2: HeBaxHo, oTOOpaxaeTcsa curHan unm Her,
Source [IcTOYHWK] AC Line [JInHng onpegeneHHbIn kaHan byaeT 3anyLeH.
nepemMeHHoro AC Line: icnonb3yeT curHan oT kabensa nuTaHus B
TOKa] Ka4yeCcTBE UCTOYHMKA TpuUrrepa.

Mode [pexum]

Auto [ABTO]
Normal [LUTaTHbIN]

BbibupaeT pexum Tpurrepa.

Mo ymonyaHutio ocumnnorpag Ncnonb3yeT pexnm
Auto. B aTom pexnme ocumnnorpacd sanyckaetcs,
Korda oH He 0OHapyXnBaeT kakoro-nnbo Tpurrepa 3a
onpeaeneHHoe Bpemsi, OCHOBaAHHOE Ha HaCTpPOWKe
TIME/DIV. Ocumnnorpad nepexoaut B pexmmv
CKaHMpPOBaHWSA MPU HacTPOKMKe BPEMEHHOW pa3BepTKn
80mc/aen. unu meanexHHee.

B pexxume Normal ocumnnorpad obHoBnsieT
n300pakeHne, TONbKO KOrga OH 0OHapyxmBaeT
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JencreutenbHoe ycrnosue Tpurrepa. Hosble curHanbl
He oTOGpaXxatoTCsl, MOKa OHW HE 3aMEHSITb CTapble.
Vicnonb3ynte aTOT PeXnMm, TONbKO YTOOLI MOCMOTPETL
OENCTBUTENbHbIE 3aNnyLLEHHbIE OCLMMIIOrpamMmMbl.
Tonbko Nocre NepBoro Tpurrepa NosABIseTcs
oToOpaxeHue.

Coupling [PasBsa3ska]

AC
DC
HF Reject

LF Reject

[MepemeHHbIn TOK]
[MocTOAHHBIN TOK]
[MopasneHne BY]

[MogaBneHne HY]

BbibupaeT coctaBnsioLlme curHana Tpurrepa,
NpUMEHSIEMbIE K TPUITEPHON Lienw.

AC: BnoknpyeT cocTaBnsoLLYyH NOCTOSAHHOIO TOKa U
ocnabnseT curHanbl Huxe 100w,

DC: lNponyckaeT BCe cocTasnstowue curHana.

HF Reject: OcnabnsaeT BbICOKOYACTOTHbIE
cocTaBnsaowme Bbiwe 80KIML,.

LF Reject: BnokvpyeT coctaBnstoLme NOCTOSHHOIo
TOKa u ocnabnseT HMU3KoYaCTOTHbIE COCTaBnsoWmne
Hxe 8kl L,

TMPUMEYAHMUE: Pa3esiaka mpu2z2epa esiusiem mMoJIbKO Ha cu2Halsibl, Npoxoodsiujue yepes
cucmemy mpuezepa. OHa He esiusiem Ha WUPUHY MoJ10Cbl POIyCKaHUsi usiu pa3esi3Ky

cuz2Hana, omobpaxeHHO20 Ha 3KpaHe.

Video Trigger [Tpurrep no BuaeocurHany]

Onuum Hactponku KommeHTapuu
Korga BbibpaH nyHKT Video, 6yaeT cpabaTtbiBaTtb
Video [lMo BugeocurHan ctaHgapta NTSC, PAL nnu SECAM.
BuaeocurHany] PasBs3ka Tpurrepa npegsaputenbHO yCTaHOBMEHa Ha
AC.

Source CH1 BuiG
cTouHMK] CH2 bIOMpaeT NCTOYHMK BXOAa AN curHana Tpurrepa.

Normal Normal: CpabaTtbiBaeT no oTpuuaTenbHOMY (OPOHTY
Polarity [HopmanbHas] CUHXPOUMMYbCa.
[MonapHocTb] Inverted Inverted: CpabaTtkiBaeT No NonoXutensHoMy hpoHTY

[MHBEpTUpPOBaHHaS] CUHXpoUMNYyrbca

All Lines

[JTto6as nuHums]

Line Number

[Homep muHmm] BeIGMpaeT HyxHYto BUAEO0-CUHXPOHM3aUMio. Mpn
Sync 0dd Field BblGope Line Number anga onuumn Sync, MOXHO
[CurixpoHusaLus] | [HeueTHoe none] ucnonb3oBatb yHKumMo User Select [Bbibop

] nonb3oBarens], 4Tobbl onpeaenuTe KOHKPETHbIV HOMep

Even Field TIMHUN.

[HeTHoe none]

All Fields

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

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

Pulse Width Trigger [Tpurrep no wmpuHe uMmnynbcal

Bkl MOXkeTe ncnonb3oBaTb €ro gns CpaﬁaTblBaHMﬂ no mnmnynbcam, OTKNOHAKLWNMCA OT HOPMBbI.
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Onuun Hactponku KommeHTapum
Mpwn BblAeneHHou onuun Pulse, Tpurrep cpabaTtbiBaeT no
MMNynbcam, KOTOpble OTBEYAIOT YCNOBMAM TpUrrepa
Pulse [MmnynbC]
(onpegeneHHbIM onumsamn Source, When n Set Pulse
Width).
source CH1 BbibupaeT BXogsLmMin UICTOMHKK ANs CUrHana Tpurrepa
[McTOYHMK] CH2 P AALl A P pa.

When [Korga]

vV A H

BbiGupaeT ycrnosus Tpurrepa.

Set Pulse Width

[YcTaHoBUTL Mpwn BblgeneHHon onuuun Set Pulse Width ycTtaHaBnBaeT
oT 20Hc go 10.0cek
LIMPUHY LIMPWHY UMMyrbCca.
uMnynbscal
Positive
Polarity [MonoxuTenbHas] BbiOvpaeT Tpurrep No NONOXMTENBHBLIM NN
[MonapHocTb] Negative oTpuuaTtenbHbIM UMMynbcaMm.
[OTpyuatensHas]

Mode [Pexwum]

Auto [ABTO]
Normal [lUTaTHbIN]

BbibupaeT Tun Tpurrepa. Pexxum Normal asnsetcs
onTUManbeHbIM AN 60MbWMHCTBA TPUITEPOB MO LUNPUHE
curHana.

Coupling
[PasBs3kal

AC

[MepemeHHbIn TOK]
DC

[[MoCTOSAHHbBIN TOK]
HF Reject
[MopaBneHne BY]
LF Reject
[MogasneHve HY]

Bb|6|/|paeT CoCTaslidloLme curHana Tpurrepa,
npuMeHdeMble K TpmrrepHon cxeme.

More [Janee]

OCyLLl,eCTBJ'IFIeT nepexoa Mmexay ctpaHmuamm nogMmeHHo.

Trigger when [CpabaTbiBaTb, koraal: LLUnpuHa nmnynbca MCTOYHUKA OOIMKHA ObiTb = 5HC, YTOObI
ocumnnorpadg cmor obHapy>X1Tb UMNYIIbLC.

CpabatbiBaeT, korga wupuHa

MMNyrbca MeHblLUe

YCTaHOBMNEHHOW
1
€----- »

CpabartbiBaeT, Koraa wypuHa

UMnynbca He pasHa
ycTaHoBneHHow 5%
>

1 — | <

MorpelwHocTb

= Touka Tpurrepa

_ _lNoporoBbIn ypoBeHb _ _

CpabatbiBaeT, korga wupmHa
mMmnynbca 6onblue
VCTaHOBMNEHHOMN

1

CpabaTbiBaerT, korga LwupuHa
nMnynbca pasHa
yCTaHOBMNEHHON i|5%

1

e
MorpelwHocTb

=, #: C norpeLluHocTbio +5% ocumnnorpad cpabaTbiBaeT, koraa LWMpMHa UMNynbca curHana paBHa,
Uy He paBHa YCTAHOBMNEHHOW LUMPUHE UMMYyrbea.
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<, >: Ocuunnorpad cpabaTbiBaeT, koraa WupuHa nMnysbca curHana MCTOYHUKA MeHbLLE UInn

fonble, yem yCTaHOBJ1IEHHadA WnpurHa nMmnyrnbca.

Slope trigger [Tpurrep no HaknoHy cpoHTa): YcTaHaBnNuBaeT Tpurrep No BpeMeHU HapacTaHus

unu cnaga, 6onee rmbknit U TOYHBIN, YEM TPUITEP MO PPOHTY.

[HaknoH dpoHTa]

Falling [Cnagatowmn]

Onuum Hactpoiku KommeHTapuu
Slope
[HaknoH cpoHTa]
Source [VIGTouHMK] CH1 BbibupaeTt BXogdALWMA NCTOYHUK ANsi curHana
CH2 Tpurrepa
Rising
Slope .
[HapacTtatowwmii] BbibupaeT Tvn HaknoHa ppoHTa curHana.

Mode [Pexum]

Auto [ABTO]
Normal [LUTaTHbIN]

onTuMarbHbIM AN 6onblUNHCTBA Tpurrepos no
LUNPpUHE CUrHana..

Bbibupaet tvn Tpurrepa. Pexxum Normal siBnsetcs

AC
[MepemeHHbIn TOK]
DC
[MocTOAHHBIN TOK]
Coupling Noise Reject BblbupaeT cocTaBnsaoLlme curHana Tpurrepa,
[Pa3Baska] [MogoasneHue wyma) | NpUMMEHSeMbIE K TPUITEPHON CXEME.
HF Reject
[MopasneHne BY]
LF Reject
[MopaBneHne HY]
Next Page
[Cnenyowas
CcTpaHuua]j
Vertical V1 HactpauBaeTt BepTMKangge OKHO, yCTaHaBnueas
[OBa ypoBHs Tpurrepa. Beibepute aty onuuio u
[Beprukane] € Haxxmute F3 ons Bbibopa V1 nnun V2.
#
When [Korga] < BbiOupaeT ycnosus Tpurrepa
>

Time [Bpewmsi]

oT 20Hc go 10.0cek

I'Ipvl BblAeNeHnn gaHHOW onumm yCTaHaBnBaeT
BpeMeHHOVI MHTEpPBAarl.

Swap Trigger [MonepemMeHHbIN Tpurrep]: Kak dyHKUMS aHanorosbIx ocumnnorpados, oH AaeT

cTabunbHoe oToGpaXKeHe CUrHanoB Ha ABYX PasfMyHbIX YacToTax. [naBHbIM 06pa3om, OH
MCNONb3YeT KOHKPETHYIO YacTOTy ANsi NepPeKnioYeHNs MeXay ABYMs aHanoroebiMu kaHanamu CH1 u

CH2, Tak, 4To KaHanbl 6yayT reHepupoBaTb CUrHarbl MONEPEMEHHOr0 TpUrrepa Yepes TPUIrepHyo

cxemy.
Onuum Hactponknu KommeHTapum
Swap Trigger
[MonepemeHHbI
Tpurrep]:
Auto [ABTO]
Mode [Pexum] Normal [LLiTaTHbI] Bbibupaet Tvn Tpurrepa.
Channel [Kanan] CH1 Bbibepute onuunto, Hanpumep, CH1, BbibepuTte TUN
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CH2

Tpurrepa KaHamna n HacTponTe UHTEPEENC MEHIO.

Hwxxe nepeuncrieHbl onummn noamMeHto. Tpurrep Swap no3BonsieT BbiGupaTb pas3nnyHble peXxumbl

TpurrepoB anst CH1 n CH2 n otobpaxaTb ocuuniorpammbl Ha OAHOM 3KpaHe. To ecTb, Anst 0bonx
KaHanoB MOXHO BblbpaTh criegytolme YeTbipe pexumMa Tpurrepa.

Type [Tun] Edge [no cdpoHTy]
’ Slope [HapaR(I:i:rgu.l,MVl]
[Haknon dporral Falling [Cnapatomi]

AC
[MepemeHHbIN TOK]
DC
Coupling [MocTosaHHbIM TOK] | BeiBupaeT cocTaBnsoLwmne curHana Tpurrepa,
[Pa3Baska] HF Reject NpUMeHsieMble K TPUITEPHON CXeMe.
[MonasneHue BY]
LF Reject
[MopasneHne HY]
Video
Type [Tun] [no BuaeocurHany]
Normal
Polarity [HopmanbHas]
[MonsapHocTb) Inverted
[MHBepTMpoBaHHag]
Standard NTSC
[CTanpapT] PAL/SECAM
All Lines
[J[Trobas nuHus]
Line Number [Homep
NNHUA]
Sync Odd Field [HeueTHOE
[CrHXxpoHn3aums] nonej
Even Field
[HeTHOe none]
All Fields
[[to6oe none]
Pulse
Type [Tun] [mo nmnynbey]
Positive
Polarity [MonoxuTensbHbIN]
[MonapHocTb) Negative

[OTpyuaTtensbHbIn]

When [Korga] z
>
Set Pulse Width
[YcTaHoBUTL Pulse Width
YcTaHaBnmBaeT WUPUHY UMMyrbca
LLUMPUHY [WvpuHa nmnynbca)
umnyrnscal
AC
Coupling [MepemeHHbIn TOK]
[PasBsska] bC
[MocTOAHHBIN TOK]
Noise Reject
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[MopasneHwue wymal
HF Reject
[MonasneHue BY]
LF Reject
[MopaBneHne HY]

Type [Tun]

Slope
[Mo HaknoHy
hpoHTa]

Slope
[HaknoH dpoHTa]

Rising
[HapacTtatowwmii]
Falling [CnagatoLumi]

BbibupaeT TmMn HaknoHa poHTa curHana.

BbibupaeT Tun Tpurrepa. Pexxum Normal asnsertcs

Mode [Pexum] Norguatlo[mf;Tol-]lblﬂ] onTUManbHbIM AN GONbLUMHCTBA TPUITEPOB MO LUMPUHE
curHana..
AC
[MepemeHHbIn TOK]
DC
[MocTOAHHBIN TOK]
Coupling Noise Reject BbiOvpaeT cocTaBnsaolme curHana Tpurrepa,
[PasBsska] [MogaBneHue wyma) | NpUMeHsemMble K TPUITEPHON CXeme.
HF Reject
[MonasneHue BY]
LF Reject
[MonasneHne H4]
Next Page
[Cneaytowwasn
CcTpaHuua]j
. HacTtpavBaeT BepTMKanbHOEe OKHO, yCTaHaBnvueas ABa
Vertical V1
[BepTukans)] V2 YPOBHSA Tpurrepa. Buibepute aTy onumio n Haxmute F3
ang sbibopa V1 nnn V2.
#
When [Korga] < BbibupaeT ycnosus Tpurrepa
>

Time [Bpewms]

oT 20Hc o 10.0cek

Mpwv BbIAENEHMM AAaHHOM ONUUKU YCTaHaBnMBaeT

BPEMEHHON UHTEpBar.

Overtime trigger [Tpurrep no BpemeHu]: Tpurrep no WMpuHe NMMynbca MHOrAa MOXET BbI3BaTb
3aTpyaHeHusa us-3a 6onbluoro nepuoaa Ans cpabatbiBaHUSA, Tak kKak Ansa cpabaTtbiBaHUs
ocuunnorpada Bam He HyXXHa BCH LUMPUHA UMMNYIbCA, @ HYXXeH TpuUrrep B onpeaeneHHbIn MOMEHT
BpeMeHu. Takon Tpurrep HasblBaeTcs Overtime [Mo BpemeHu].

Onuum Hactpoiku KommeHTapum
Type [Tun] oT
Source CH1 YcTaHaBnMBaeT UCTOYHUK TpUrrepa
[McTouHNmK] CH2
Positive
Polarity [MonoxwuTenbHbii] | BelbupaeT cpabaTteiBaHWe No NonoXuTensHOMYy nu
[MonsapHocTb) Negative oTpuuaTteribHOMY UMMYIIbCY.
[OTpuuaTtenbHbIv]
Mode Auto [ABTO]
[Pexwum] Normal [lUTaTHbINA]
Overtime t
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[Bpemsi]

AC
[MepemeHHbIn TOK]
DC
Coupling [MocTosHHbIN TOK] | BeiBupaeT cocTtaBnsoLLme curHana Tpurrepa, npuMeHsemole

[PasBsaskal HF Reject K TPUITEPHOM Cxeme.

[MopasneHne BY]
LF Reject

[MopaBneHne HY]

Holdoff [3apepxxka]: YUTobbl ncnons3oBath 3a4epXKKy Tpurrepa, HaxxmuTe kHornky HORI 1 Beibepute
onuuto Holdoff Time [Bpemsa 3agepxku]. PyHKUNS 3aaepKKM TpUrrepa MoXeT MCNonb30oBaTbCcs ANd
co3gaHus cTabunbHOro oTobpaxeHUsa KOMMMEKCHbIX OCLUINIIOrPaMm (Takmx Kak
nocnegoBaTenbHOCTb MMMNYNbCOB). 3adepkka — 9TO BpeMs Mexay MOMEHTOM, Korga ocuunnorpad
OoBHapyxuBaeT OAUH TpUIrep 1 MOMEHTOM, KOra OH roToB 0BHapyXuTb cneaytowmin. Bo Bpems
nepuoga 3agepxku, ocumnnorpad He cpabaTbiBaeT. [lna nocnegoBaTenbHOCTU MMMNYNbCOB BpeMS
3a0epXKKM MOXET BbITb HACTPOEHO Tak, YTobbl ocumnnorpad cpabaTbiBan TOMNbLKO Ha NepBbI
UMNYIbC B NOCNeA0BaTENbHOCTY.

Mepvion onpoca Mepuopg onpoca

YpOBEHb TPUrF

YkasblBaeT Ha

TOYKM Tpurrepa w Y, N
Y Y

3apepxka 3apepxka

5.5. KHONKn meHo u onuun

Kak nokasaHo Huxe, YeTblpe KHOMKN Ha rlepep.HePl naHesnn Ncnosb3yrTCA, rNMaBHbIM O6p330M, ansa
BbIl30Ba COOTBETCTBYHOLLEro MeHio HaCTpOVIKM.

SAVE/RECALL: OtobpaxaeT meHto Save/Recall [CoxpaHuTb/Bbi3BaTb] ANS HAaCTpoek u
ocuunnorpamm.

MEASURE: OtobpaxaeT meHto Measure [L3amepeHue]
ACQUIRE: OtobpaxaeT MmeHto Acquire [Bbibopkal]
UTILITY: OtobpaxaeT meHto Utility [CnyxebHble]
CURSOR: OtobpaxaeT meHto Cursor [Kypcop]
DISPLAY: OtobpaxaeT meHto Display [ducnnen]
5.5.1. SAVE/RECALL

Haxmute kHonky SAVE/RECALL, 4ToBbl COXpaHUTb UMK BbI3BaTb U3 NaMATN HACTPONKM U
ocumnnorpammel ocuunnorpada. Ha nepeoi ctpaHuue 0TobpasnTcs creayoLlee MeHto.
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Onuun Hactponku KommeHTapum
Waveforms
[CurHansbl]
CH1
Source CH2 off BblbrpaeT oTobpaxkeHne ocumnnorpaMmmbl, KOTopoe Heob6xoanmo
[UcTouHNMK] MATH off COXpaHUTb.
REF RefA BbibupaeT MecTo OnopHOro curHana Ansg CoxpaHeHWst Unu Bbi3osa
RefB ocumnnorpammbl
Save CoxpaHsieT ocumnnorpaMmmy UCTOYHMKA B BblOpaHHOE MecTo
Operation [CoxpaHuTb] | onopHoOro curHana.
[Mpouecc] Ref on
Ref off OTtobpaxaeT unu ygansiet OnopHyo ocumnnorpaMmmMy ¢ akpaHa.

HaxmuTe kHonky Next Page, 4Tobbl BbI3BaTb CrieaytoLee MeHH0.

Onuum Hactponku KommeHTapum
Setups
[HacTpownku]
Operation Flash memory
Source [Pnaw-namsaTs] CoxpaHsieT TeKyLume HacTpoiku Ha USB Avck unu B namsThb
[UcTouHumK USB disk ocumnnorpada.
npoueccal [USB-aunck |
Memory Onpe,u,evnﬂeT AYelrKy NaMsiTi, B KOTOPYIO COXpaHAThL Tekylume
[MamsiT] otr0p09 HaCTPOMKM OCLMIIIIOTPaMMBbl, U1 3 KOTOPOW BbI3bIBATHL
HACTPOVKN OCLMNOTPaMMBl.
Save 3aBepLuaeT NpoLEecc COXpaHeHus
[CoxpaHuThb]
Operation Bhli3blBaeT HAaCTpoOMKM ocumnnorpada, CoOXpaHeHHLIE B B
[Mpouecc] Recall AYelike, BbIOpaHHOW B Nosie HacTpoek Setup. Haxxmute KHomky
[BbizBaTb] Default Setup [HacTporiku no ymonyaHuio], 4ToObl yCTAaHOBUTL B

ocuunorpage yxe U3BeCTHble HACTPONKN.

CM. HMXE MEHIo ocuunnorpamMmm.

Benble ocuunnorpaMmmbl B MEHIO — 3TO
BbI3BaHHaA ocuunnorpamma RefA.
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lNpumeyaHue: Ocyusnozpagh coxpaHum mekyujue HacmpolKu, ecsiu ebl nodoxdeme 5
CceKyHO nocse nocsieGHe20 U3IMEHEeHUsI, U OH 8bI308em 3mu HacmpoUku e criedyrouwjull pas,
Ko20a ebl ekroYume ocyusinnozpadg.

5.5.2. MEASURE

HaxmunTte kHonky MEAS, 4TOObI BbINOMHWUTL aBTOMaTudeckme namepenus. Ecte 11 Tmnos
N3MEPEHMNI U OOHOBPEMEHHO MOTYT OTOOpaXaTbCsi 4O 8 U3 HUX.

HaxmuTe kHonky MEAS, 3aTtem NosiBUTCA crieqylowee MeHHo.

Onuum Hactponku KommeHTapum
source CH1 BbibupaeT NCTOUHMK n3amepeHus
[McTOUHMK] CH2 p p
Measurement PaccuntbiBaeT 4acToTy curHana, uamepsisi NepBbIi
Type Frequency [HacToTa] y ' P P

[Tun namepeHud]

LIMIKIT.

Period [[Mepwvoa]

PaccunTbiBaeT BpeMsi NepBoro Lykna.

Mean [CpegHee]

PaccuutbiBaeT cpegHee apudmeTmyeckoe HanpsKeHus
3a uenbiv nepuog.

Pk-Pk
[MonHbIM pasmax]

PaccuntbiBaeT abCoOMOTHYO Pa3HOCTb MeXay
HauBbICLUMM W HAUMEHbLUVMM MUKOM BCEro curHana.

Cyc RMS [CpegHee
KBagpaTu4yHoe
3HayeHue unknal

PaccuutbiBaeT aKTyanbHOE cpegHee KBagpaTtu4Hoe
3Ha4yeHne NofHoro nepBoro uukna cumrHana.

Min [MUHUMYM]

I'IpOBepﬂeT 3anncb CUrHana BO BCEX TOYKaAX B TEKyLLEM
OKHE U 0To6pa>|<aeT MWUHWMaAlbHOE 3HAa4YEeHNE.

Max [Makcumym]

MpoBepsieT ocumUnnorpamMmmy Bo BCEX TOYKaX B TEKYLLEM
OKHe M oTobpaXkaeT MakCUManbHOE 3HaYeHue.

Rise Time
[Bpems HapacTaHus]

NamepsieT Bpema mexay 10% n 90% nepsoro
HapacTalLlero ppoHTa curHana.

Fall Time
[Bpemsa cnaga)

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

Positive Width N3mepsieT Bpemsa mMexay nepsbiM HapacTaloLL M
[MonoxuTtensHasa PPOHTOM 1 crneayoLLmMM cragatolwmm (poHTOM Ha
LnpurHal ypoBHe 50% curHana.
Negative Width N3mepsieT Bpemsa Mexay nepsbiM cnagatoLmnm poHTOM
[OTpyuaTtensHas W criefylowmnm HapacTaloLwmm ppoHTOM Ha ypoBHe 50%
LupuHa] curHana.
Off [BblIkn] He BbINONHAET HUKaKNX N3MEPEHUN.
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MokasaTenu KpynHbIM 6enbim
WPUETOM B MEHIO ABNAIOTCA
TONbKO pe3ynbTaTamm
COOTBETCTBYHLINX U3MEPEHUNA.

MonyyeHune namepeHunin: [ins otaensHOro curHana (Mnv curHana, SBsitoLLerocs YacTblo
MHOXXECTBEHHOIO CUrHana) ogHOBPEMEHHO MOryT OTObpaxaTbcsi 40 8 aBTOMATUYECKUX U3MEPEHUIA.
KaHan curHana gormkeH octaBaTbCs BKOYEHHbIM (0TobpaxaeTtca ON), YTOObI yNIpoCTUTb
namepeHve. ABTOMaTtu4eckoe N3MepeHne He MOXET BbIMOSHATLCS Ha OMOPHbIX UMK
MaTeMaTU4YeCcKMxX curHanax unu B pexxume XY unm Scan.

5.5.3. ACQUIRE

HaxmuTe kHonky ACQUIRE, 4Tobbl HAaCTponUTb NapameTpbl BbIGOPKN.

Onuum Hactponku KommeHTapuu
Real Time
[B peankHOM BbibupaeT curHansl B LMPPOBOM pexnme
P peanbHOro BpeEMEeHMW.
Category BpeEMEHU]
[Kateropus] Equ-Time BoccosgaeT popmy curHana, ncnonb3sys
4 9KBMBANEHTHYIO OUCKpeTU3aumio.
[OkBMBaneHTHOE
Bpewms]
Normal BbibupaeT 1 TouHO oTobpaxaeT 60MNbLUMHCTBO
Mode [WraTHbIN] CUrHarnos.

(Real Time) [Pexxum
(B peanbHom

Peak Detect
[OBHapyxeHne nukal

OGHapyx1MBaeT UMMNYNbCHLIE MOMEXU U YCTPaHAET
BO3MOXHOCTb HETOYHOCTEWN.

BpemeHu)] Average CokpallaeT cnyvanHble Unn HeperynsipHole nomMexu
[CpenHee] curHana. Yuncno cpegHux 3Ha4yeHuin BblbupaeTcs.
Averages 4
(Real Time) 16
[CpeaHue 3HayeHus 64 BbibupaeT uncno cpegHux 3HaveHum
(B peansHom 128

BpeMeHm)]

Memory Depth (Real
Time) [EMkocTb
namaTt (B pexume
pearnbHOro
BpemMeHu)]

4K, 40K, 512K, 1M

BbibupaeT eMKOCTb NaMsaTK ANs pasfinyHbIX
Moaenen.

Cepusi DSO1000B lMopTaTmBHbIN ocuunnorpad PykoBoacTeo nonb3oBaTtens 34




OCHOBbI paboThl

Normal: Anga moaenen ocumnnorpadoB ¢ WMpUHOW nonockl nponyckaHus 100MIMy makcumansHas
CKOpOCTb BbIBOpKM 1MnpA. 3amepos/cek. [1ng BpeMeHHOW pa3BepTKkM ¢ HeJOCTaTOYHOW CKOPOCTLI0
BbIBOPKM MOXHO ucnonb3oBatb Anroputm UHtepnonauumn CuHycomasbl [Sine Interpolation Algorithm],
4YTOObl MHTEPNONNPOBATL TOYKN MeXAY BbiOpaHHLIMU TOYKaMK, YTOObLI MOMYYMUTL NOSHYHO
ocumnnorpammy (4K no ymonyaHumio).

WHTepBanb! LUtaTHOM BoibGopkn

112345 ¢f6}7([8]9}10

,ToqkwsaMepp.T.... [ U SN SO I

B wraTtHOM pexume BbIGMpaeTCﬂ OoAHa TOYKa 3amMepa B KaXXAOM UHTepBarne

Peak Detect: Mcnonb3ynte 3TOT pexum ansa oOHapy>XeHUst MMMYnbCHbIX MoMex B npeaenax 10HC u
orpaHvyeHns BO3MOXHOCTU HETOYHOCTEN. ATOT PeXMM AOCTYNeH npu HacTporike TIME/DIV B
4mkc/pgen. unu megneHHee. Kak Tonbko HacTponka TIME/DIV yctaHoBneHa Ha 4Mkc/gen. unu
BbIcTpee, pexunm Bblbopkn nameHnTces Ha LTaTHein [Normal], noToMy 4TO CKOPOCTb BbIGOPKU
poctatoyHo Benuka, n ObHapyxeHue NMKkoB Heoba3aTenbHO.

Average: Ncnonb3yinTe 3TOT peXUM ANs COKPaLLEeHUs CryvanHbIX U HeperynsapHbIX NoMex B
oTobpaxaemom curHarne. Beibepute aaHHble B pexxvme Normal, a 3atemM paccuutanTte cpegHee
3Ha4veHue 6onbLIoro YMcna curHanoB. Beibepute vmcno Beibopok (4, 16, 64 unn 128) anga pacyeta
cpegHero 3HaveHus curHana.

MpekpaweHne BbIGOPKU: [Mpn BbINONHEHUN BLIGOPKN 0TOBpaXkeHne curHana aktmeHo. OctaHOBUTE
BbIGOpKY (Haxas kHonky RUN/STOP), ytobbl ocTaHOBUTL oTOBpaxkeHune. B nobom pexume ans
oToBpaXkeHMs curHana MOXXHO MeEHSATb MacluTab 1 pacrnonoXeHne ¢ NOMOLLbIO 3NEMEHTOB
ynpasreHus BepTUKarnbio U FOPU3OHTanMbHo.

OkBMBaneHTHas BbibopkKa: [pocTo noTopuTe LUTaTHYIO BLIGOPKY. MICMOnb3ynTe STOT pexnm,
4YTOObI NpoBECTN 0coboe HabnaeHe 3a NOBTOPSAIOLLMMNCS 0TODpakaeMbIiMU NEPUOANYECKUMMU
curHanamu. Bel MoxxeTe nony4nTb paspelweHne 40nc, Hanpumep, Npu CKOpocTu BeIGOpkM 25 mnpa.
3amMepoB/ceK, YTO HaMHOro 6onbLue, Yem nosyvYaemMoe nNpu BblIOOPKE B pearibHOM BPEMEHM.

MpWHUKMN BLIGOPKM BLIMAAUT CreaylmumM o6pasom.

BxoaHble noBTOpsiowmnecs

CuUrHanbl

Mepsas BbIGOpKa _n_"_"_"_n—
BTopas Bbibopka n n n n ﬂ

TpeTbsl BbibOpKa n n n " rL
YeTBepTada Bbl60pKa_ﬂ ﬂ ﬂ ﬂ ﬂ
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Kak nokasaHo Bbilwe, NpoBeamTe BbIOOPKY BXOOHbIX CUrHANoB (MOBTOPSAOLLMIACA LMK) bonee
OAHOr0 pa3a Ha HU3KOW CKOPOCTU BbIODOPKK, pacrnonoXuTe TOYKU 3aMePOB MO BPEMEHU UX
NnosiBIeHus, 3aTeM BOCCTAHOBUTE CUrHarbI.

5.5.4. UTILITY

Haxmute kHonky UTILITY anga otobpaxeHus CrnyxebHOro MeHio.

Onuuun KommeHTapum
System Info OTobpaxkaeT Bepcuo NporpaMMHOro 1 TEXHUYeckoro obecnedeHus,
[MHdbopmaums o CEPUNHbLIA HOMEP 1 HEKOTOPYIO Apyryto nHdopmauuo 06 ocumnnorpade.
cucteme]
Update Program BcraBbTe USB guck ¢ 06HOBREHNEM NporpaMmebl, U B BEPXHEM NEBOM Yyrny
[O6HOBREHUE 3KpaHa oTobpasnTcs MkoHka ancka. Haxmute kHonky Update Program, m
nporpamMmbl] nosiBUTCA amanorosoe okHo Software Upgrade [o6HoBneHue MO]
Save Waveform BctaBbTe USB guck. B BepxHem neBoM yriy akpaHa oTobpasnTcsa MKOHKa
[CoxpaHuTb ancka. LLenkHnTe no MKOHKY, U Bbl YBUONTE HA HEKOTOPOE BPEMS nay3sy
ocumMnnorpammy] coxpaHaeMon ocumnnorpamMmmel Bel cMoXeTe HanTu faHHble COXpaHEHHON

ocumnnorpammbl B nanke Hantek x Ha USB gucke. X 3aecb nokasblBaerT,
CKOIbKO pas Bbl HaXanu KHOMKy. Kaxxgoe HaxaTtue co3gaet
COOTBETCTBYHOLLYIO Nanky. Hanpumep, HaxxmuTe oauH pas, u OyaeT co3gaHa
nanka Hantek_1; HaxxmnTe aBaxabl, U 6yayT co3gaHbl ABe nanku Hantek 1,
Hantek 2.

Self Calibration
[ABTO KannbpoBka]

Mpwn BLIGOPE 3TOM ONUMK NoABUTCA Ananorosoe okHo Self Calibration.
Haxmnte F6, 4TOObI BLINOMHWUTL aBTOMATUYECKYO KannbpoBKy.

Advance
[PaclumpeHnHble]

HacTtpolika BpemeHu 1 ByannbHUKa
Cwm. onanoroBoe OKHO Ansi HACTPOWKN BPEMEHU 1 ByannbHMKa.

ABTOoMaTH4ecKas kKanubpoBka: [NpoLieaypa aBToMaTUYECKON KannmbpoBKN MOXET ONTUMU3NPOBAaTL
TOYHOCTb ocumnnorpada Aans COOTBETCTBUSA OKpyXKatolliel TeMmnepaType. UTobbl MakcummnanpoBaTtb
TOYHOCTb, CrieyeT BbINOMHATL aBTOMaTUYECKYIO KannbpoBKY KaXkablii pas, Korga okpyatollas
TemrepaTtypa u3aMeHsieTcsa Ha 5° unu 6onee. Cneayiite MHCTPYKLMSAM Ha SKpaHe.

Coeem: Haxxmume n1ro6y10 KHOMKY MEeHI0 Ha nepedHell naHesiu, Ymobbi yoanumsb
omobpaxkeHue cmamyca u eolimu 8 coomeemcmeyrujee MEeHHo.

5.5.5. CURSOR

MeHto Kypcopa.

Onuum Hactponku KommeHTapum
Off [BblIkn] BbibupaeT kypcop uamepeHus un otobpaxaet ero.
Type [Tun] | Voltage[HanpspkeHue] | dyHkuua Voltage nsmepsieT amnnutyay, B TO BpeMsl Kak
Time[Bpewms] dyHKUMsa Time namepseT 4acToTy.
CH1
S CH2 BbibupaeT curHan ons nonyvyeHnsa namepeHnsi Kypcopom.
ource
MATH Mcnonb3yeTt nokasaTenu, YTobbl 0TOOpa3nTb N3MEPEHUSI.
[McTouHNmK]
REFA
REFB
Select S o3Ha4vaeT Kypcop 1. E o3Ha4vaeT Kypcop 2.
Cursor s Bbi6paHHbIn Kypcop BbliaenseTcs, U MoxeT cBO60AHO
[BuiGepuTe | E nepemewyatbcs. Oba kypcopa MoryT 6bITb BblaeneHb! U
KprOpFi cB0OOOAHO NepemeLLaTbca OAHOBPEMeHHO. B pamke 3a

KypCOpOM 0TOGpaxaeTcs pacrnonioxeHne Kypcopa.
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Delta
[denbTal

Otobpaxaet
pasHocTb (genbTa)
Mexagy Kypcopamu.

OToOpaxkaeT n3aMepeHne B pamke nog 3Ton onumen.

MepemelleHne KypcopoB: Haxmute KHOMNKyY psigoM ¢ Select Cursor, 4Tto6bl BbibpaTb Kypcop U
nepensuHyTb ero. Kypcopbl MOryT nepemMeLyaTbCs, TOMbKO Korga otobpaxkaeTtca meHto Cursor.

TR W

[T

5378

wwur.hantek.ru

Kypcop BpemeHun

5.5.6. DISPLAY

TR (W

1T

||II

Sourca 0S5 204y Delta

BE . Gay

www. hantek.ru
Kypcop HanpsikeHus

OTobpaxeHne curHana 3aBMCUT OT HAacTpoek ocumnnorpacda. CurHan MoxeT OblTb N3MEPEH, Kak
TOSbKO OH 3axBa4yeH. Pa3nunyHble cnocobbl 0ToOpakeHnss curHana Ha akpaHe AatT 3HaYMMYHo
MHGOpPMaLMIO O HEM.

EcTb ABa pexvma oTobpaXkeHus CUrHanoB: C 04HMM OKHOM [Single-window] 1 ¢ 4ByMSt OKHamm
[Dual-window]. O6paTtuTech k HacTporkam ropm3oHTanbHOM pa3BepTkM A4S ONOSHUTENBHON

nHdopmaumn.

MeHio DISPLAY

Onuum Hactponku KommeHTapum
Vectors [BexTopbi] Pexum Vectors 3anonHset ﬂp(.)CTpaHCTBO Mexay
Type [Tun] Dots [Touku] coceaHMMU TOYKaMU 3aMepoB; pexuM Dots otobpaxaeT
TOJNBKO TOYKM 3aMEPOB.
. OFF [BbIKJT]
Persist .
., 0.2S-8S selectable YcTaHaBnnBaeT ANMTENbHOCTb CBEYEHUS KaXKaon
[OneKTpoHHbIN ’
[BbIGOP OT 0,2C — 8c] | oTOGpakaemom TO4KN curHana.
noMrUHOGoP]

Infinite [EeckoHeYHO]

Format [®opmarT]

YT
XY

®dopmat YT nokasbiBaeT HanNpsikeHne no BepTmkanm
OTHOCUTENBHO BPEMEHMU (rOpU3OHTaNbHas Lwkana);
dopmat XY oTobpaxaeT Touky mexagy CH1 n CH2
Kaxabl pa3 npy nonyvyeHnn 3amepa, rae HanpshkeHue
unu Tok CH1 onpegenset koopauHaTy X TOYKK
(ropusoHTans), a HanpsxeHne unu Tok CH2
onpegenseT koopavHaty Y (BepTukans). [ns
noapobHon nHpopmauumn obpaTUTECh K ONUCaAHMWIO
dopmarta XY, npMBegeHHOMY ganee.

Contrast 0-15; 16 HacTpanBaeMbIX YPOBHEN C 0TOOpakaeMbim
[KoHTpacT] WHOMKATOPOM COCTOSIHUS.

Next Page [Cnegyowas cTpaHuual
Grid Dotted line [MyHkTUp] | Pexxum Off oTobpakaeT TONbKO ropu3oHTarnbHbIE U
[KoopauHaTHas Real line [JTnHus] BepTMKarbHble KOOPANHATLI B LLIEHTPE KOOPANHATHON
ceTKka] OFF [BbIKIJT] CETKM Ha dKpaHe.
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Grid Intensity
[MHTEeHcmBHOCTL
ceTku]

0-15; 16 HacTpamBaeMbiX YPOBHEN C 0TOOpakaeMbim
WHOMKATOPOM COCTOSIHUS.

5.6. KHonku 6bicTporo gocrtyna

.
e

wwwrhantek.ru

AUTO: ABTOMaTMyecku HacTpamBaeT 3MeMeHThl yrpaBrieHne ocumnnorpada ansa reHepmpoBaHus
oTOOpaXkeHMs BXOAHbIX curHanoB. ObpaTuTech k cneaytollen Tabnuue Anst COoTBETCTBYHOLLErO

cofepxaHus.

RUN/STOP: BkrntoyaeT unu BbIKMNoYaeT BbIOOPKY.

5.6.1 AUTO

ABTOHaCTpoOlKa SABMSIETCA OAHUM U3 NPEMMYLLECTB LMPOBbIX ocuunnorpados. [MNpu HaxaTum
kHonkv AUTO ocumnnorpad 6yaeTt naeHtugpumumpoBaTtb TUN curHana (CuHyconaa unm
NpPsSIMOYronbHasi BONHA) U HacTpamnBaTb 3MEeMEHTbI yNpaBfeHnsi B COOTBETCTBMU C BXOAHBIMU
cUrHanamu, Tak 4tobbl TO4HO oToBpaXkaTb ocumMIorpaMmMy BXOAHOMO curHana.

PyHKUUMU

Hactponku

Acquire Mode
[Pexum BbIGOPKM]

HacTtpanBaetca Ha Normal [WUTtaTHbin] nnu Peak Detect
[O6HapyXeHMe nNnkos]

Cursor [Kypcop]

Off [Bbikn]

Display Format
[PopmaT oTobpaxeHus]

YctaHoBneH Ha YT

Display Type
[Tun oToBpakeHus]

YcTtaHoBneH Ha Vectors [Bektopsbl] ans cnektpa BINd; B nHbIX
cny4yasix He N3MeHsieTcs.

Horizontal Position
[Fopu3oHTanbHOe NonoxeHune]

HacTpoeH

TIME/DIV [BPEMS/TEN]

HactpoeH

Trigger Coupling
[PasBsiska Tpurrepal

HacTtpoeH Ha DC [[epemeHHbIv TOK], Noise Reject [[NogasneHue
wyma] nunn HF Reject [lMogasneHne BY]

Trigger Holdoff
[Bagepxka Tpurrepal

MuHMManbHbIN

Trigger Level
[YpoBeHb Tpurrepal

YctaHaBnuBaeTtca B 50%

Trigger Mode

Auto [ABTO]

[Pexxum Tpurrepal
Trigger Source H

acTpoeH
[UcTouHuK Tpurrepal
Trigger Slope
[HaknoH cpoHTa Tpurrepal Hactpoex
Trigger Type

[Tvn Tpurrepal

Edge [[Mo cdopoHTy]

Trigger Video Sync

[CuHXxpoHU3auma Bnaeo HacTtpoeH
Tpurrepa]
Trigger Video Standard H
acTpoeH
[CTangapT BUAeo Tpurrepal
Vertical Bandwidth n
OnHas

[BepTukanbHag WwnpuHa
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NoJsIoChbl NPONYCKaHUs]

Vertical Coupling
[BepTukanbHas passsskal

DC (ecnu po atoro 6bino BbibpaHo 3azemneHne GND); AC gns
BUAEOCUrHaNa; B MHbIX Cly4asix He N3MeHsieTcs.

VOLTS

HacTtpoeH

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

yCcnoBuamMn.

» Ecnu curHanbl eCTb B HECKOMbKMX KaHanax, ocumnnorpad 6yaeTt ncnonb3oBaTth KaHan ¢
HaMMeHbLLEN YaCTOTON CUrHana B Ka4ecTBe UCTOYHMKA Tpurrepa.

» Ecnu curHanel He oOHapy»keHbl, ocuunnorpad OyaeTt ncnonb3oBaTh KaHan ¢ HAaMMEHbLLMM
HomMepoM, oToOpaxaemblii B ABTOHACTPOWNKeE, B KA4ECTBE MCTOYHUKA Tpurrepa.

» Ecnu curhanbl He obGHapykeHbl, 1 KaHanbl He oTobpakaroTcs, ocumnnorpad bygeTt oTobpaxaTb
1 ncnonb3oBaTb KaHan 1 B ka4eCcTBE UCTOYHUKA TpUrrepa.

Cn HycounaarnibHasA BOJIHa:

Ecnv npu ncnonb3oBaHum dyHkUMKM Autoset ocumnnorpacd onpegensier, YTo curHan 6rnmsok K
cuHycouae, ocuunnorpac otobpaxaeT cnegyoLme onumu.

Onuwuun Sine Wave

Moppo6HocTH

Multi-cycle Sine

OTobpaxkaeT MHOro Nep1MoaoB, KOTOPbIE MMEIOT COOTBETCTBYHOLLMIA

[MHoronepuoguyeckas o o
rOpU30HTanbHbIA U BEpTMKanbHbIA MacluTab.
cuHyconaal
Single-cycle Sine o
YcTaHaBnMBaeT ropusoHTanbHbIN Maclwtab ans otobpaxkeHus
[OgHonepuogmyeckas
NPUMEPHO OAHOro Nepuoaa OCLMINorpamMmmbl.
cuHyconaal
KoHBepTnpyeT BXOQHOW CUrHarmn B ero 4YacTOTHbIE COCTaBNALLME U
oTobpaxaeT pe3ynbTaT B BuAe rpaduka 4acTtoTbl NPOTUB
FFT [BMNd] aMmnnuTyabl (cnekTp). Tak kak ata dyHKums npeacTtasnseT cobou
MaTemaTunyeckmne pacdeTsbl, obpaTutech k Pasgeny 5.3.1. PacueTt
BIN® gna gononHuTenbHOM nHdopMaumn.
Undo Setup

[OTMEHUTb HaCcTPOMKY]

BocctaHaBnuBaeT npeabiayLLyo HAaCTPOKKY ocuumnnorpada.

Square Wave or Pulse [[pamoyronbHas BosiHa Unv UMnynbel:

Ecnu npu ncnonb3oBaHun cyHKUMKM Autoset ocumnnorpad onpegensieT, YTo curHan 6rm3ok K
NPSIMOYTONbHOW BOSTHE UM MMMNYNbCY, ocumniorpad otTobpaxaeT creayroLlwee MeHHO.

Onuwun Square Wave

Moppo6HocTH

Multi-cycle Square
[MHoronepuogmnyeckun
NPSIMOYronbHbIN]

OTobpaxaeT MHOro NnepuoaoB, KOTOPblE UMEKT COOTBETCTBYHOLLUN
rOPU3OHTanbHbIN U BEPTUKAMNbHbIN MacLuTab.

Single-cycle Square
[OgHonepuognyeckun,
NPSIMOYrOMbHbIN]

HacTtpanBaeT ropuaoHTanbHbI Maclwtad ana otobpaxeHnsi OKoso
oaHoro nepuwoga ocumnnorpammel. Ocuunnorpad otobpaxaeT
aBToMatumdeckme nsamepeHusa Min [Munnmym], Mean [CpeaHee] n
Positive Width [[NonoxutensHas wvpuHal.

Rising Edge g
[HapacTatoLmii (hpoHT] OtobpaxaeT HapacTaoLwmn PoHT
Falling Edge 5}
[ChagatoLmi ppoHT] OTobpaxaeT cnagatowmn poHT
Undo Setup

[OTMEHUTb HAaCTPOMKY]

BoccTraHaenvBaeT npeabiayLyo HacTponKy ocuunnorpada.
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5.7 CurHanbHble pa3beMbl

Cwm. PUCYHOK HMXe, YTOObI HAWTK ABa CUrHAMNbHBLIX pa3bema n napy Mmetajifin4eCknx ayieKTpoaon
BHU3Y NaHesnun ocuunnorpada.

wwrwrhantek.ru

1. CH1, CH2: BxogHble pasbeMbl A5isi 0TOOpaXxeHWs ocuMinorpamMmmbl, Yepes KoTopble
NoaKNYaeTCca N BXOOUT N3MepseMblin curHar.

2. KomneHcauus wyna: Bbixoa koMneHcaunm HanpsbkeHusa Lwyna n 3asemneHune, ncnonb3yemoe
ONS 3NeKTpMYeCcKoro COOTBETCTBMS Luyna U BXOAHOM cxeMbl ocuunnorpada. 3asemneHve
KOMMeHcaLmu LWyna 1 akpaHMpoBaHHble kabenn BNS noaknovaoTes K 3a3eMeHnto u
paccMaTpuBaloTCcs Kak KneMmbl 3a3emneHns. Ytobbl nsbexartb NOBpeXaeHUn, He noaknioyante
WUCTOYHUK HanpsikeHUs K Kakomy-nnbo 13 aTux pasbeMOoB 3a3eMMeHus.
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MnaBa 6. NMpumepbl NpuMeHeHUs

OTa rmaea packpbiBaeT JanbHevee onncaHne OCHOBHbIX (byHKLl,I/IVI ocu,vmnorpacba, npmneoaA
OOMHHaAUaTb yNpoLWeHHbIX NpuMepoB NpuMeHeHud, 4YTOObI MOMOYL BaMm pewnTb BO3MOXHbIe
ﬂp06ﬂeMbI npn ncnbiTaHU.

1. BbINONHEHWE NPOCTbIX NU3MEPEHWNIA.
WMcnonb3osaHue gyHkumm AUTO.
Mcnonb3oBaHue MeHo Measure gns BbIMOMHEHWS aBTOMaTUYECKUX N3MEPEHUI.
2. BbInonHeHne namepeHunin Kypcopom.
M3mepeHne 4yacToTbl LuKia u aMmnauTyabl LMKna.
M3mepeHne LWMpuHbI nMnyrnbea.
M3mepeHne BpeMeHn HapacTaHus.
3. AHanua BXogHbIX CUrHaNoB Ans YCTPaHEeHUs Criy4anHoro wyma
OTcnexmBaHune LWYMHOro curHana
YcTpaHeHve cnyvyanHoro wyma
3axBaT 0ANHOYHOrO curHana.
Wcnonb3oBaHue pexuma XY
3anyck no wuprHe nmnynsca
3anyck no BngeocurHany
OTcnexunBaHne TpUIrepoB No BUAEO-NONAM U BUOEO-NIMHNUSAM.
8. Wcnonb3oBaHwue Tpurrepa no HakmnoHy opoHTa ANs 3axBaTa KOHKPETHOIO CMrHarna HakmoHa.
9. WNcnonb3osaHwue Tpurrepa no BpeMeHu Ans N3MepeHnNst ANNHHOIO MMMYIbCHOMO cUrHana.
10. Ncnonb3oBaHne MaTeMaTUYECKUX (PYHKLNA ANs aHanu3a ocLMnnorpamm.
11. N'amepeHune 3agepXkn pacnpocTpaHeHNs AaHHbIX.

No gk

6.1 NMpumep 1: BbinoniHeHMe NPOCTbIX U3MEPEHUN.

Korga Bbl XO0TUTE OTCNEeAWTb HEN3BECTHLIN CUrHan B onpep,eneHHoﬁl uenun, He nmed napameTpoB ero
amMmnnnTyabl 1 4aCTOThbl, Bbl MOXXETe UCMNOJ1b30BaTb 3Ty (byHKLl,VII-O AOnaA BbIMOJTHEHNUA 6bICTp0r0
n3mMepeHna 4acTtoThbl, nepuogda 1 NnosiHoro pasmaxa amnnnTynbl CUrHana.

Cnepynte npouenype HUxe.

YcTaHoBWTE NepekntoyaTternbs Ha wyne ocuunnorpadga Ha 10X;
Haxmute kHonky CH1 MENU u yctaHoBuTe yracaHue wyna Ha 10X;
MoakntoumTe wyn CH1 K TO4YKe UCMbITaHMs Lenu;

Haxmute kHonky AUTO.

PwnNnPE

Ocuunnorpac 6yaeT aBTomMaTU4eckn oTcTpamMBaTh OCLMIIOrpaMMy A5 Nyyllero otobpaxeHus.
Ecnv Bam HeobxoanMo AanbHelwas onTuMm3anmnsi oTobpaxkeHns curHana, Bbl MOXeTe
HacTpavBaTb BepTUKarbHbIE U FOPU3OHTaNbHbIE NMOKa3aTenu, Noka ocumniorpaMMa He 6yaeT
OTBEYaTb BaLLNM KOHKPETHbIM TpeboBaHMAM.
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BbinonHeHne aBToMaTn4eCcKuxX M3MepeHMVI

Ocumnnorpacb MOXeT OT06pa)KaTb BONbLWNHCTBO CUrHANoOB nyTtem aBTOMaTnU4eCKNX M3MepeHVII7I.
Onsa N3MEepPEHNA TakKnx napameTpoB, KakK YaCToTa CUrHana, nepuon, amniantyaa nosiHoro pasmaxa,
BpeMA HapacTaHUAa U NoNoXXnTteribHadA WUpuHa, cnep,y|7|Te npouenype, OMUCaHHOM HMXE.

1.
2.

HaxmuTe kHonky MEAS, 4ToGbI BbIMTK B MEHIO Measure.

Bbibepute nepByto «HeonpeaeneHHyo» onumio (0OTMEYEHHYIO KpacHOW CTPENKon), 1 3aTem
BbIAMTE B NOAMEHIO.

Bbibepute CH1 anga onuum Source. 3aTeM HECKONbKO pa3 BbibepuTe namepsiemMble nokasatenu
B MeHIo Type. HaxxmuTe Hasag, YToObl BEPHYTLCSA B MHTEPhENC namepeHus.
CoO0TBETCTBYHOLLEE OKOLLKO NOA U3MEpPSiEMbIM Noka3aTenemMm oTobpaxaeT naMepeHus.
MoeTopute War 2 n lWar 3. 3atem BbIbepuTe apyrne namepsaemMble nokasartenu. Bcero moxer
ObITb OTOBpaxeHOo 8 n3mepsiemblx NokasaTenen.

I'lpumeanue: Bce nokazamesiu MeHs1romcs ¢ usmMepsieMbIMU CUu2HasiaMmu.

PurcyHOK HuKe nokasbiBaeT TpU U3MepsieMblX Nokasatens B kayectse npumMepa. OKOLLKM Mo HUMK
oTOGpaxalT U3MEPEHUS KPYMHBIM LLUPUGTOM.

;._".f','a‘n'.;-il":\'n. W
[ E'.ﬂ:!:ﬂ‘i

R ®a » 4 2 F Measure
Frequency | Peri Mean ~ Ph-Pk
1.000KHz  4,000ms 2.00V 418V Modify

www. hantek.ru
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6.2 NMpumep 2: BbinosHeHMe N3MepPeHUNn Kypcopom

Bbl MOXeTe ucnonb3oBaTtb Kypcop AOnd 6bICTpOFO N3MepeHna BpeMmeHn n amnnntynbl curHana.

N3mepeHunsa BpeMeHn Lukna (KOHBEpPTUPYEeMOro B 4acToTy) M aMINIMTYAbl HA HapacTalLwem
¢poHTEe MMnynbca.

[ns nsmepeHus BpeMeHU LnKna B HapacTatoLlem poHTe UMnynbea, crieqynte npouenype Huxe.

LA

o O

10.

HaxmuTe kHonky CURSOR, 4ToObl BbITM B MeHI0 Cursor.

HaxmunTe kHonky F1 onumm Type u Bbibepute Time.

HaxmunTe kHonky F2 onumm Source n Boibepute CH1.

BbibepuTe kypcop. Ecnu BbiOpaH S, nepeasurante Kypcop S no akpaHy; ecnu BolbpaH E,
nepegpurante Kypcop E; ecnn BeiGpaHbl 06a, nepeasurante nx 0AHOBPEMEHHO.
YctaHoBuTe Kypcop S Ha nepBbIi MUK LMKNa.

YctaHoBuTe Kypcop EHa BTOpou nuk Lmkna.

OkoLuko Delta otobpaxaeT nsmepeHHoe Bpems, a Cursor S n Cursor E otobpaxatot
MOSIOXKEHNE 3TUX OBYX KypCOPOB.

HaxmunTe KHonKy onummn Type u BoibepuTte Voltage.

YcTtaHoBuTe Kypcop S B HamBbICLUUIA MWK LMKNA.

YctaHoBuTe Kypcop E B cambin HU3Kuin MWK Lmkna. AMNnuTyaa umkna 6yaet otobpaxaTbes B
okowuke Delta.

Ons Nyywero noHMMaHuma CM. pUCYHOK HUXKe.

0.0

www.hantek.ru
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M3mepeHue WnprHbI UMNynbeca
[nsa aHanv3a MMNyNbCHOMO CMrHana, v YTobbl y3HaTb €ro LWMPKWHY, CreayvTe LWaram HUXe.

HaxmuTe kHonky CURSOR, 4ToObl BbIVTM B MeHI0 Cursor.

HaxmuTe kHonky F1 onuum Type n Bbibepute Time.

HaxmuTte kHonky F2 onumn Source u Bbibepute CHL.

Bbi6epuTe kypcop. Ecnu BbiOpaH S, nepeasurante Kypcop S no akpaHy; ecnu BolbpaH E,
nepepnpurante Kypcop E; ecnu BbibpaHbl 06a, nepeasurante nx o4HOBPEMEHHO.

MomecTtuTe Kypcop S Ha HapacTatoLwmin ppoHT numnynbsca, a Kypcop E Ha cnagatowmin opoHT.
6. Tenepb Delta nokasbiBaeT namepeHHoe Bpems, a Cursor S n Cursor E nokasbiBatoT Bpemsi
OTHOCUTENBHO TpUrrepa.

rowobdPE

o

[ns nyylwero noHMMaHUS CM. PUCYHOK HUXKE.

wwrw . hantek.ru

M3mepeHne BpeMeHM HapacTaHUA UMMNyrnbca

Bam moxeT noHagobutbCcs N3MepUTb BPEMS HapacTaHMs UMMyNbca BO MHOTUX CIydasix
NPUMEHEHUs1, 0ObIYHO, YTODOLI M3MEPUTL BPeEMSI HapacTaHus Mexay ypoBHsMU B 10% 1 90%
UMNYfbCHOro curHana. Ytobbl 3TO BbINOMHUTL, CIIEQYNTE LWaram HUXKe.

1. Haxwmute kHonky TIME/DIV, 4ToGbl 0TOGpa3nTb Bo3pacTalowmin (opoHT curHana.
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8.
9.

HaxmuTe Ha kHonku VOLTS u Vertical position, 4Tobbl HACTPOUTL amNNUTYAy CUrHana Ha
NPUMEpPHO 5 AeneHun.

Haxmute kHonky CH1 MENU.

HaxmuTe kHonky onuuu VOLTS u BeiGepute Fine. HaxxmuTe kHonky Vertical position, 4Tobbl
TOYHO pasgenuTb ocumnnorpaMmmy Ha 5 geneHun.

HaxmunTe kHonky Vertical position, 4ToObl OTUEHTpOBaTL ocuunnorpammy. Pacnonoxumre
OCHOBHYIO MMHUIO OCLMNNOrpamMmmbl Ha 2,5 AeneHnst Hxe LeHTpa KoopaUHaTHON CeTKU.
Haxmunte kHonky CURSOR.

HaxmunTe kHonky onumu Type u Boibepute Time. HaxmuTe kHoOMKy onuum Source v BoibepuTe
CH1.

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

BbibepuTe Cursor E n pacnonoxuTe ero Ha ypoHe 90% curHana.

10. Mokasatenb Delta B MeHto Cursor oTobpakaeT BpeMsi HapacTaHUsi UMMynbea.

Ons nyyuwero noHMmMmaHmna CM. PUCYHOK HUXKe.

5 O ENEH kA

wwur.hantek.ru

6.3 MNMpumep 3: AHanu3 BXoAHbLIX CUrHANoOB ANA yCTpaHeHusA

Crny4yamHoro wyma

B onpenesieHHbIX obcTosTenbcTBax Ang 0T06pa>Keva LUYMHOIo CurHana Ha ocumnnorpad)e n
nonyvyeHnn ero aHHbIX, Bbl MOXeTeE BbINOJIHUTb CrieayroLyto npoueaypy ona aHanun3a aToro
curHana.
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OTtcnexnBaHue WyMHOro curHana

BoriguTe B MmeHio Acquire.

Haxmute kHomky onumun Type u BoibepuTe Real Time.

HaxmuTe kHonky onuum Peak Detect.

Ecnn Heobxogmmo, BonanTe B MeHto DISPLAY 1 yctaHoBuTe onuumto Contrast, 4tobbl BUOeTb
wym Gonee 4eTKo.

PP

Ons Nnyywero noHMMaHuaA CM. pUCYHOK HUXKe.

www. hantelk.ru

YcTpaHeHue cry4yamHoro wyma

1. Bowngute B MeHo Acquire.

2. Haxmute kHomnky onummn Type u Boibepute Real Time.

3. Haxmute kHOMKy onuum Average.

4. HaxmuTe KHOMKY onumn Average 1 HaCTPOWUTE YUCNO NPOXOOSALLUMX CPEAHMX 3HAYEHWUI, YTOObI
NMOCMOTPETb M3MEHEHNE 0TOBPaXXeHUs1 oCUMNNorpaMmei.

lMpumeyaHue: YcpedHeHuUe cokpauwjaem criy4qalHbili WyM U ro3eoJsisiem jiea4ye
npocMompems OaHHbIe cUu2Hasa.

[ns nyylwero noHMMaHUS CM. PUCYHOK HUXKeE.
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6.4 Npumep 4: 3axBaT OAMHOYHOrO CUrHana.

Bbl moxeTe O6paTI/ITbCH K criegyrouiemy npuMmepy ona npoctoro 3axsata HEKOTOPbIX
Henepunogn4ecknx curHanoB, Kak HanpuMmep nMmnynbCbl U UMNYIbCHbIE NMOMEXN.

YToObI HaCTpOUTb BbI60pKy OOMHOYHbIX CUTHanNoB, BbINOJIHUTE Npoueaypy HXe.

1.
2.

W

6.

CHavana, yctaHoBuTe LWyn ocuunnorpada n koadduuneHTt ocnabnexms Ha CH1.

HaxmuTte BepTukanbHyto kHonky VOLTS u ropusoHTansHyto TIME/DIV gna npaBunsHoOro
pacnonoXxeHnsa ong ny4wero nccnegosaHns curHana.

Bongute B MeHio Acquire.

HaxmuTe kHonky onuumn Peak Detect.

HaxmunTe kHonky MENU TRIG un BbibepuTe Rising ansa onuum Slope. 3atem HacTponTe ypoBEHb
Tpurrepa COOTBETCTBEHHO.

BbibepuTe pexumm Single onst Ha4yana BeIGOPKMY.

Mcnonb3oBaHune 3Tor hyHKUMM MOXKET MOMOYb Goree nerko 3axsBaTuTb CryYaiHble cobbITUsA. 3TO
ABNSAETCA NPeMMyLLLEeCTBOM NOpTaTUBHOrO ocumnnorpada.

_.000s |

Pesi el S

wwurhantek.ru
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6.5 NMpumep 5: Ucnonb3oBaHue pexnma XY

OTcnexuBaHue caBura d)as Mexay cMrHanamu AByX KaHanoB
Hanpumep, Bam Heo6xoanMo n3MepuTb N3MeHeHWe asbl B CETU KaHarnoB.

MoakniounTe ocumnnorpad K Lenu 1 crneauTe 3a BXOAOM M BbIXOAOM Lenu B pexxumve XY. CriegyiTte
npoueaype H1xe.

1. CHavana nogrotoBbTe fABa Liyna ocumnnorpada 1 yctaHoBUTE nepeknodaTenu Ha obounx
wynax B nonoxeHue 10X.

2. Haxmute kHonky CH1 MENU n HacTponTe ocnabneHue wyna Ha 10x; HaxxmuTe kHonky CH2
MENU n yctaHoBuTe ocnabneHue wyna Ha 10X.

3. TlMoacoeguHute wyn CH1 k Bxogy cetn, a wyn CH2 K BbiIxoay ceTu.

Haxmute kHonky AUTO.

HaxmuTe kHonkm VOLTS anga otobpaxeHust CUrHanos NnpMMepHO oAMHaKoBOW amMnnnTyadbl Ha

KaXkaoM KaHane.

Bongute B meHio Display.

HaxmunTe kKHonKy onummn Format n Beibepute XY.

Tenepb ocumnnorpad otobpaxaeT durypy Jinccaxy, xapakTepusyoLLyo BXoA U BbIXOS, LEenu.

Haxmute kHonkmn VOLTS un Vertical Position ana cootseTcTBytoLlero Mmacuitaba otobpaxeHus

ocumnnorpamMmbl.

10. Ucnonb3ynte ocumnnorpaduyecknii Metop Jlnccaxy, 4Tobbl OTCNexmnBaTb U paccyUTbiBaTh
casurn hasbl No criegytoLlen opmyrne.

ok

© N

Tak kak sin@=A/B unu C/D, rae 6 — 310 yron cagura gasbl mexagy kaHanamu, a A, B, C, D
NpeacTaBnsioT TO, YTO NOKa3aHO Ha PUCYHKE HWXKeE, Bbl MOXeTe NodyvnTb 3Ha4YeHne yrna casura
dasbl no copmyne: 8=tarcsin(A/B) unu tarcsin(C/D).

Ecnu ocHoBHbIe OcK annunca HaxoaAaTCs B NEPBOM M TpeTbeM KBadpaHTe, yron casura dasbl
OOJMKeH ObITb B MEPBOM M YETBEPTOM KBadpaHTe, a MMeHHO, B npeaenax (0~11/2) unu (3m/2~2m).
Ecnu ocHoBHbIE OCK annunca HaxoAasTcs BO BTOPOM W YeTBEPTOM KBaZpaHTe, yron casura asbl
OomkeH ObiTb BO BTOPOM M TPeTbeM KBagpaHTax, a UMeHHo, B npegenax (11/2~1r) unu (-311/2). Onga
fyyLero NoOHMMaHNs CM. PUCYHOK HUXe.

"opusoHTanbHas
LlEeHTPOBKa curHana

il
AN NN
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6.6 NMpumep 6: 3anyck No WKpUHe UMNynbca

3anyc|( no WnpunHe KOHKpeTHOro nmnynbca

Mpv NpoBepKe LUMPWHbLI UMMYNbCa CUrHana B Lenu, BamMm MOXeT NoHagobuTbcs NpoBepuTb
COOTBETCTBME LUMPUHBI MMMyTbca TEOPETUYECKOMY 3Ha4YeHUn. Vnu gaxe ecnum 3anyck no opoHTy
MOKa3bIBaET, YTO CUrHAM MMEET TaKYH e LUMPUHY, YTO U KOHKPETHBbI CUrHar, Bbl BCE ELLE MOXET
YCOMHUTLCS B pe3ynbTaTe. B Takom criydae crnepyinte npoueaype, OnvcaHHOM HKe.

1. YcrtaHoBute ocnabnexue wyna Ha 10X.

2. Haxwmunte kHonky AUTO, 4Tobbl 3anycTuTb oTobpaxeHue ctabunbHOW ocumnnorpaMmmbl.

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

4. Haxmute kHonky TRIG MENU.

5. Bbibepute Pulse gnsa onumm Type; Bbibepute CH1 ans onummn Source; HOXXMUTE KHOMKY
TRIGGER LEVEL, 4yTobbl yCTaHOBUTL YPOBEHb TPUITEpPa Ha HKHIOK TOYKY curHana.

6. Haxmute kHonky onumm When n Beibepute «=».

7. Haxmute kHonky onumm Set Pulse Width. YcTtaHoBWTe LWMPUHY MMMNynbca Ha 3HaYeHne, CHAToe
B NyHKTE 3.

8. Haxmute kHonky TRIGGER LEVEL, 4TOObl yCTAaHOBUTL LUMPUHY MMNYMbCa Ha 3HA4YeHUe,
CHSATOE B NyHKTE 3.

9. Haxmute kHomnky onumm More u Beibepute Normal gnsa onumm Mode. Mpu cpabaTbiBaHMM Ha
HOpMarbHble MMNYMbChI OcLUMnnorpad MoXeT AaBaTb CTabunbHoe oTobpakeHne curHana.

10. Ecnu onuua When yctaHoBneHa Ha >, < Unu #, n NoABNsTCA Kakne-nnbo BeIGpPOCkI, KOTopble
COOTBETCTBYIOT onpeerneHHbIM ycrnosusam, ocuunnorpad 6yaet cpabartbiBats. Hanpumep,
€CINW CUTrHan coaepKuT Takmne BbIOPOChHI, Kak NoKa3aHO HMXKe, Bbl MOXETE BblOpaTth ‘# unm ‘<’
4YTOBbI 3anyckaTb MO UMMNYNbLCY.

wuww. hantek.ru

Kak nokasaHo Ha pucyHke Bbille, Bbl MOXETE MOfy4nTb CTabuibHO OTOBpaXkeHne curHana npu
BXOZ€ NPAMOYrofibHOW BOSHbI C YacToTon 1 k'Y 1 WMpMHOM MMnynbCea, yctaHoBreHHon Ha S00MKC.

6.7 MNMpumep 7: 3anyck Nno BuUAeocurHany

Mpeanonoxum, Bbl OTCNEXMBaeTe BUAEOCUTHANbI TENEBUAEHUS, YTOObI MOCMOTPETb HOPMAarbHO Nn
OHW BXOZSAT, U BuAeocurHan oTHocutcs k cucteme NTSC. Bbl MOXxeTe nonyyYnts cTabunsHoe
oToOpaxeHune, Ncnonb3ysi TpUrrep No BUAeOCUrHany.
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3anyck no BMAeo-nonsm
[ns 3anycka no Buaeo-nonsiM cnedynte npoueaype, ONMCaHHOM HUXKe.

1. Haxmute kHonky TRIG MENU, 4To6bl BbINTU B MeHIO Trigger.

2. Haxmute F1, yTobbl BoIOpaTth Video ansa onuumn Type.

3. HaxmuTte kHOMKy onumm Source, 4Tobbl BoidopaTe CH1; HaxxmnTe KHONKY onumun Polarity, 4tobbl
BbIOpaTe Normal; HaxxmuTe KHoMnKy onuun Standard, 4ToObl BeIGpaTe NTSC.

4. HaxmuTe KHOMKy onumn Sync, 4Tobbl BeibpaTs Odd Field, Even Field unu All Fields.

5. HaxmuTte kHonky Trigger Level, 4ToGbl HACTPOUTL YPOBEHL TpUrrepa 1 cTabunnamposatb
BMAEOCUIHanbl.

6. Haxmute ropnsoHTansHyto kHonky TIME/DIV u Vertical Position ons otobpaxeHust Ha akpaHe
MOMHOro BMAeOoCHrHana, 3anyckaemoro no Buaeo-nonto.

PuUcyHOK Hke nokasbiBaeT CTabUNbHLIN CUrHan, 3anyckaeMbiin No BUAEO-MNONI0.

0.000S

y

wwrwr hantek.ru
3a|'|yCK no BUAEO-NMNHUAM
,D.HFI 3anycka no snaeo-yiuHnaAm cne,u,y|7|Te npoueanype, OMUCaHHON HNXe.

1. Haxwmute kHonky TRIG MENU, 4yTo6bl BbINTU B MEHIO Trigger.

2. Bbibepute Video ans onuun Type.

3. Haxmwute kHOMKy onuumn Source, 4tobbl BbibpaTte CH1; HaxxmuTe kHONKy onuun Polarity, 4Tobbl
BbIOpaTh Normal; HaxxmuTe KHOMKy onuumn Standard, 4ToObl Beibpate NTSC, HaKMUTE KHOMKY
onuun Sync, 4Tobbl BbibpaTh Line Number.

4. HaxmuTte kHonky Trigger Level, 4Tobbl HACTPOUTL YPOBEHL TpUrrepa 1 ctabunmuanposaTb
BUAEOCUrHarnbl.

5. HactponTe Homep nuHum (NTSC: 0 — 525 nuHui)

6. Haxmute ropmsoHTanbHyto kHonky TIME/DIV n BepTukanbHyto VOLTS, 4tobbl 0TOBpasuTb Ha
9KpaHe MOMHbIN BuaeocurHarn, 3anyckaemMbiin no BUAEO-NMHUN. CM. PUCYHOK HUXKE.
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6.8 NMpumep 8: Ucnonb3oBaHue Tpurrepa nNo HakNoHy ppoHTa Ans

3axBaTa KOHKPeTHOro HakmnoHa curHasna

Bo MHOrmx cny4asx Hac MHTepecyeT He TONbKO OPOHT CUrHana, Ho U BpEMS HapacTaHua 1 cnaga
curHanoB. [nsi Nyywero oTCneXxnBaHnst 3TUX AaHHbIX BBOAUTCS TPUITEP MO HAKMOHY (OpoHTa.
Cnenynte npouenype, ONUCaHHOM HUXE.

1.
2.
3.

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

BbibepuTe Slope anst onumm Type.

HaxxmnTe KHONKy onummn Source, 4Tobbl BbibpaTte CHL; HaxmMuTe KHOMNKy onuun Slope, 4Tobbl
BblbpaTh Rising; HaxmuTe kKHoMKy onuun Mode, 4Tobbl BbibpaTh AutO; Ha&XXMUTE KHOMKY OnLmMu
Coupling, 4Tobbl BeIBpaTh DC.

HaxmuTe kHonky Next Page n Belbepute Vertical. Hactponte V1 1 V2 Ans COOTBETCTBYHOLLNX
pacrnonoxeHun. Haxxmute kHonky onuun When v Bbibepute =.

BbibepuTe Time n HacTponTe Bpemsl, Noka He nony4uTte ctabuneHoe oTobpaxeHne
ocumnnorpammMbl. CM. pUCYHOK HUXe.

wwrw hantek.ru
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6.9 MNMpumep 9: Ucnonb3oBaHMe TpUrrepa No BpeMeHu Ansi UsMepeHus

ANMTMHHOIo UMNynbCHOro CUrHana

BbiBaeT TpyaHO OoTCrneanTb HEKOTOPbIE YacTu ANIMHHOIO UMMYIbCHOrO CUrHamna ¢ NOMOLLIbIO
Tpurrepa no POHTY UMK MO WNPUHE UMNyIbca. B Takux criyyasix MOXHO MCMOnb3oBaTb TPUITEP Mo
BPEMEHW MO CriefytoLlemMy anropuTmy.

1. Haxmute kHonky TRIG MENU, 4To6bl BbINTK B MeHIO Trigger.

2. Bbibepute OT ans onumm Type; HaXXMUTE KHOMNKY onuun Polarity, 4to6bbl BoiOpaTe Normal;
HakmuTe KHonky onuun Mode, 4Tobbl BbIGpaTh Auto; HaXKMUTE KHOMKY onumu Coupling, 4Tobbl
BblGpaTb DC.

3. HaxmwuTte knasuwy Trigger Level, 4ToBbl HACTPOUTL YPOBEHbL TpUrrepa U cTabunusnpoBaTtb
BUaeocurHansl.

4. HactpowTte Homep nuHumM (NTSC: 0-525 nuHun).

5. Haxmute Ha ropusoHTanbHyto kHonky TIME/DIV u BepTukansHyto VOLTS, 4Tobbl 0TOGpasnTb
Ha aKpaHe MOMHbIN BUAeoCUrHan, 3anyckarLwmnes no Buaeo-nuHnn. CmM. pucyHOK HmKe.

NRRIE

wwwr hantek.ru

MpumeyaHue: PazHuya Mexdy mpua2epom no epeMeHU U mpu22epom o 3adepixKe e mom,
Ymo mpua2ep Nno epeMeHuU Moxkem uéeHmughuyupoeame UMIYJILC, KOMOPbIU 8aM HY)XX€EH, 8
coomeemcmeuu ¢ 3a8aHHbIM 8amu epeMeHeM u cpabomams e /11060l moyke umnysnbca.
Apyaumu cnoeamu, mpuzzep no epeMeHu cpabamsieaem rno uéeHmudhukayuu umnyssca.
OH CXO0X C peXXumMoM > mpuaaepa rno wupuHe uMnysibca, HoO He UGeHMUYEH.

6.10 NMpumep 10: Ucnonb3oBaHue MaTeMaTU4eCKUX (pyHKLUN Ans

dHanuia ocuunnorpamm

WNcnonb3oBaHne MatemaTuyecknx oyHKUMIA st aHanM3a BXOAHbLIX CUrHANoB SBMSIETCS eLle OaHUM
npenMyLLecTBO LUMdpoBoro ocuunnorpadga. Hanpumep, Bam Hy)XHO NOMYy4YUTb MTHOBEHHYIO
pa3HOCTb CUrHanNoB ABYX kaHanoB. Mcnonb3ys MaTeMaTuyeckyto pyHKLMIO ocumnnorpada, Bbl
MOXETe MoNy4nTb Nydllee NpeacTaBreHne curHarna Ha akpaHe. [ins oTCnexvuBaHus Takoro curHana
cnepyvite npoueaype HuxXe.

1. YcrtaHoBute onumio ocnabnexus wyna Ha 10X.
2. Ortkponite CH1 n CH2 ogHoBpemeHHO, oba ¢ ocnabnenunem 10X.
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Haxmute kHonky AUTO ang nonyyeHns ctabunsHOM ocuunnorpaMmmei.

HaxmuTe kHonky M/R MENU, 4To6bl BbIMTK B MeHI0 Math.

HaxmuTe kHonky onuuu Operation u Boibepute CH1+CH2.

HaxmuTte Ha ropusoHTansHyto kHonky TIME/DIV 1 BepTukansHyto VOLTS, 4Tobbl NpaBunsHO
MacwTabupoBaTb ocumnnorpaMmmMmy Ans npocTon NpoBepKu.

oo AW

Bnobaeok, ocuunnorpad Takke nogaepxueaeTt pyHkumm BN v *-'. Ana nogpobHoro aHanusa BINo
obpatuteck k Mnaee 5.3.1. Pacuet blNo.

lNpumeyaHue: Crnedyem komneHcuposamb 0b6a wyna nepeod ebINnO/IHeHUeM
MamemMamu4eckux onepauyull; 8 MPOMUHOM clly4yae, pa3HOCMb 8 KOMeHcayuu wynoe
nposisaumcs e sude owubok 8 dughghepeHyuanLHOM cuzHare.

000

www. hantek.ru

Kak nokasaHo Ha pUCYHKe Bbllle, Ha BXOAE Mbl MMEEM CUHycomnaanbHyto BorHy 1klMy ¢ CH1 n
NpsiMOyrosibHyto BosHy 1klMy ¢ CH2.

CnepnyiiTe npoueaype, onMcaHHoW Bbille, YTOObl HACTPOUTL MeHo Math 1 oTcneanTb BblYTEHHbIE
CUrHarbl, Kak NoKasaHo Ha PUCYHKE HIXKE.

wurw . hantel.ru

Po30BLIM 0To6pa>|<a+0Tc;4 CIOXXeHHble CUrHarnbol.
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6.11 MNMpumep 11: UsmepeHne 3apepKKU pacnpocTpaHeHUs AaHHbIX

Koraa Bo3HMKalOT NOAO3PEHUS, YTO B LIENKW yNpaBeHusi nocrneaoBaTenbHoW nepeaaydein gaHHbIX
€CTb HeCTabUNbHOCTb, Bbl MOXETE UCMOMb30BaTh ocUunnorpad AnsA U3MepeHns 3aaepKu
pacnpocTpaHeHns Mexay nepeaaBaemMbiMU AaHHbIMM U CUTHANOM Havana nepeaadu.

YTtoObI HaCTpOUTb U3MepeHNA 3a0epXKn pacrnpoCTpaHeHud, Cne,u,y|7|Te npouenype Hmxe.

1.

arwn

© N>

MoakniounTe ABa wyna ocumnnorpaga cooTBETCTBEHHO K KOHHeKTopY CS (BbiGop Yuna) un
KoHHekTopy DATA Ha uune.

YcTaHoBuTe onumio ocrabnenus wyna Ha 10X ana oboumx Lwynos.

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

Haxmunte kHonky AUTO, 4yTobbl 3anycTute cTabunbHoe oTobpaxkeHne curHana.
HacTpowiTe ropnsoHTanbHble U BepTuKanbHble NokasaTenu, YTobbl ONTMMU3MPOBaTh
oToOpaxkeHne curHana.

HaxmuTe kHonky CURSOR, 4yToObl BbITM B MeHI0 Cursor.

HaxmuTe kHomnky onumm Type un Boibepute Time.

Bbibepute Kypcop S n nomectute ero Ha akTuBHbIA (OPOHT aKTMBHOMO CUrHana.

Bbi6epuTe Kypcop E n nomectute ero Ha nepefavy BbIXOAHbLIX 4aHHbBIX (CM. PUCYHOK HUXE).

10 CHUMKWTE JaHHble 3aepPXXKN pacrnpoCTpaHeHUs! B OKOLLKe nokasaHui Delta.

© O O O
© OO
@)
P P
CH1 CH2
DATA CS
1 |

LII_ILI#

C5

4
-
=+

DATLS
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6.12 NMpumep 12: YctaHoBKa IP ceTtun

[ns yctaHoBku IP ceTu cnepyiTte npoueaype, ONMCaHHOW HIKE.

1. Bbibepute meHto Utility->System->Pc Set->Mode->NET. 3ateM nosBuTCca AnanoroBoe OkHO

NetCfg.

Device |P

Device Port

& the Directions keys to select an
option. Then press ENTER key tomodifty

wwurhantek.ru

2. Bubibepute Device IP [IP ycTtporicTea] nnu Device Port [[lopT ycTpolcTBa), KoTopble Bbl XOTUTE
HacTpouTb U HaxxmuTe kHonky ENTER. MNosBuTca agunanorosoe okHo Input panel [[NaHens
BBOAA].

wurw . hantek.ru

3. W3meHuTe napamMeTp C NOMOLLLI0 DYHKLMOHAIBLHOW KnaBuaTypsl.
6.13 NMpumep 13: 3apaaka

BaTtapes npubopa YacTMyHO 3apsiKeHa Npou3BoauTENEM, HO MOXET NoTpeboBaTbCa Noa3apsaaka
nepen nepsbIM BKMOYeHeM npubopa.

Ecnv npubop nokasbiBaeT HU3KWUIA YPOBEHb 3apsiaa, BbIMOMHUTE criedytoLuee:

1. TMopkntounte ocumnnorpad K MCTOMHUKY NMUTaHUS C MOMOLLbIO NepeKnoyatoLLerocs aganTepa.
2. Bam He HyxHO 3apsikaTb GaTapeto B Te4YeHMe onpeaenieHHoro BpeMeHM, U Bbl MOXETE
1crnonb3oBaTh NpMbop BO BPeEMSs Noa3apsaKu.

Ecnu 6aTapes He ncnonb3oBanack JoNroe Bpems, YToObl HaYaTb 3apsaaKy Bam MOXeT
noTpeboBaTbCsa NOACOEANHUTL 3apsiAHOE YCTPOMCTBO, 3aTEM OTCOEAMHUTL U CHOBA NOACOeANHUTb
ero.

MpumeyaHue: Ocumnnorpad MOXET 3apskaTbCsl HE3aBUCMMO OT TOro, BKIHOYEH OH nnu HeT. Korga
ocumnnorpad BbIKMOYeH, 3apsaka 6atapeu 3anmeT 5 yacos. Koraa ocumnnorpacd BKMOYeEH,
3apsaka 6aTtapem 3anmeT okono 12 yacos. [nuTensHOCTb BpeMEHW 3apaKM 3aBUCUT OT BaTapen.
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Tun 6aTapen: 7,4B.
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MynbTumeTp

NnaBa 7 MynbTumeTp

06 3ToM rnaBse

B HacTosLeln rnase npuBeaeHo BeeaeHve B pyHKuun mynstumeTtpa Cepun DSO1000S. B
BBeJeHMe AaHbl PEKOMEHAAUMN, KaK UCMONb30BaTb MEHIO U BbINOMHATE OCHOBHbIE U3MEPEHNS.

MoaknoyeHue MynbTUMeTpPa

Ncnonb3ynte 4-mm Ge3onacHble pasbeMbl TUMNa «baHaH» Ana pyHKumn mynbtumeTtpa: 10A, MA,
COMm, V/Q/C.

Pabouee okHO MynbTUMeTpa

jmh 5

Coupling

(i 7 i wurur.hantel.ru

PucyHok 7-1. Pabo4ee OkHO MynbTMMeTpa
OnucaHue

1) WHaukaTopbl pexvma uamepeHus:
DC: MamepeHne NoCTOSIHHOMO ToKa
AC: ViamepeHune nepemeHHOro Toka

2) CwvmBon TekyLiero pexuma MynbtumeTpa.

3) WHawnkaTtopsbl gnanasoHa Manual/Auto, n3 kotopblx MANUAL OTHOCUTCA K UBMEPEHUAM B
py4yHOM pexume paboThbl, a Auto o3HavyaeT U3MepeH1s B aBTOMaTU4ECKOM pexnme paboTbl.

4) 3HayeHue nokasaTens U3MepeHus.

5) WHankaTtop npouecca

6) HacTtpowika pexuma nameperns DC unum AC.

7) HacTtporika abCcontoTHON/OTHOCUTENBLHOW BEMMYUHBI U3MEPEHUS: 3HAK «||» O3Ha4aeT
abCcontoTHYI0 BENNUYUHY, a «A» 03HA4YaeT OTHOCUTENbHYIO BEMNUYMHY.

8) HacTtpoiika py4yHOro nnv aBToMaTM4eCckoro pexvMma n3amepeHus.
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Pa6oTta ¢ mynbTumeTpOM

Ecnu Bbl HaxoauTech B OkHe ocumnnorpadga, HaxmuTe kHonky OSC/DMM, ocuunnorpacd
NEepPEeKIIYMUTCA B OKHO pexuma MynbTumeTpa. 3aTeM Ha 3KkpaHe oToBpasnTCst OKHO pexuma
U3MepeHusl, KOTOPOe MCMONb30Banoch NocneaHUn pa3 nepea TeMm, Kak Bbl BbILLNN U3 pexvma
MynbTuMeTpa. Korga Bbl BKMOYaeTe U3MEPEHNS MyNbTUMETPOM BMepBbIE, PEXUM U3MEePEHUS NO
ymonyanuio — pexxum DC voltage [HanpsikeHre NoCTOSAHHOro Toka).

MN3mepeHue 3Ha4YEHU CONPOTUBNEHUA

YT106bI U3MEpPUTL CONPOTUBIIEHME, BLINOITHUTE crneayiollee:

1) HaxmuTe KHOMKy R, 1 3aTeM Ha 3KpaHe NOSIBUTCH OKHO U3MEpPEHMWS CONPOTUBEHMUS.

2) BctaBbTe 4YepHbIn KOHTAKT B pa3dbeM COM Tuna «baHaHy, a KpacHbI KOHTaKT B pa3bem V/O/C
TMNa «6aHaH».

3) [logknounte KpacHbIN U YepHbIN U3MepUTENbHbIE KOHTaKThI K pe3ncTtopy. 3HadyeHve
conpoTueneHus ByaeT nokasaHo Ha akpaHe B Omax.

OKpaH byaeT BbIrnsaaeTb, Kak Mokas3aHo Ha pUCyHKe 7-2.

|||||l||||_[m|_l_|

Mode

wwuw.hantel.ru
PucyHok 7-2. hlsmepeHne conpoTmBrieHus

TecTupoBaHue aMoaa
Y100bI npoBecT uaMepeHusa Ha gnoae, BbiNoJIHATE crieaytoulee:

1) HaxmuTe KHOMKY Anoaa, U HaBepXy aKpaHa NosiBMTCA CUMBOM AMoAa.

2) BctaBbTe 4epHbI KOHTAKT B pa3dbeM COM Tuna «baHaH», a KpacHbI KOHTaKT B pa3bem V/O/C
TUNa «b6aHaH».

3) TloaknounTe YepHbIN N KPaCHbIA KOHTAKThI K AMOAY, U Ha 3KpaHe 0ToOpasnTca 3HavyeHue
HanpsbkeHUs guoaa B BOMnbTax.

OKpaH byaeT BbIrnaaeTb, Kak MokaszaHo Ha pUcyHke 7-3.
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PucyHok 7-3. IamepeHne anoaa

Mpo3BoOHKa uenu

Onsa npoBeneHus NpoBepKn BKIMHOYeHUA-BbIKITIOYeHUA, BbINOJNTHUTE creayloulee:

1) Haxmute kHonky On-off, n HaBepxy akpaHa nosiBUTCcs nHamkatop On-off.
2) BcraBbTe YepHbi KOHTAKT B pa3dbeM COM Tuna «baHaH», a KpacHbIN KOHTaKT B pa3dbem V/O/C

Tnna «6aHaH».
3) [MloaknoymTe KpacHbIN N YEPHbIN KOHTaKTbl K TOYKaM MUcnbiTaHus. Ecnn 3HayeHne

COMNpoOTUBIIEHNA B TOYKaAX UCMbITAaHNA MeHee 30 Owm, Bbil YChNbIWNTE NMUCK np|/|60pa.

OKpaH byaeT BbIrnsaaeTb, Kak MokaszaHo Ha pucyHke 7-4.

wwuwr.hantek.ru

PucyHok 7-4. NpoBepka BKMOYEHUSA-BbIKYEHWS

N3mepeHne eMKoCTH
60
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[ns usamepeHUs eMKOCTU BbINONMHUTE criegylollee:

1) HaxmuTe kHomky C, 1 HaBepXy 3KpaHa NosiIBUTCA CMMBOJ KOHAEHcaTopa.

2) BcTaBbTe YepHbI KOHTAKT B pasbem COM Tuna «b6aHaH», a KpacHbI KOHTaKT B pa3bem V/O/C
TUNa «b6aHaH».

3) TloaknounTe YepHbIN N KpaCHbIA KOHTaKThbl K KOHOEHCATOPY, U Ha 3KpaHe oTobpasnTcs
3HayeHne eMKocTn B MKD nnm HO.

OkpaH byaeT BbIrnsa4eTh, Kak Noka3aHo Ha pPUCYHKe 7-5.

www . hantek.ru
PucyHok 7-5. N3amepeHne emKocTu

MN3mepeHne HanpsaKeHUA NOCTOAHHOrO TOKa
Y100bI U3MepuUTb Hanps>xeHne NnOoCToAHHOIoO ToKa, BbIMNOJIHUTE crieayroLlee:

1) HaxmuTte KHOMKy V, 1 HaBepxy akpaHa nossutcs DC.
2) BcTaBbTe 4YepHbI KOHTAKT B pa3dbeM COM Tuna «baHaH», a KpacHbI KOHTaKT B pa3bem V/O/C

Tnna «6aHaH».

3) TlloaknounTe YepHbIN N KpaCHbIA KOHTaKThbl K TOYKaM U3MEPEHMs, N Ha aKkpaHe oTobpasunTcs
3Ha4yeHne HanpsikeHus1 B U3BMEePEHHOWN TOYKe.

OKpaH byaeT BbIrMsAAeTb, Kak MokasaHo Ha pUcyHke 7-6.
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PucyHok 7-6. UlsmepeHune HanpsikeHnsa NoCTOSAHHOro Toka.

M3mepeHure HanpsikeHUs1 NepeMeHHOro Toka
YT106bI U3MepuTb Hanps>xeHne nepemMeHHOro Toka, BbinosiHuTe crnenyrouiee:

1) Haxmute KHOMNKY V, 1 HaBepXxy akpaHa nosisutca DC.

2) Haxwmwute kHonky F1, n Ha akpaHe nossuTca AC.

3) BcTaBbTe YepHbI KOHTAKT B pazbem COM Tuna «baHaH», a KpacHbIN KOHTaKT B pasbem V/O/C
TUNa «b6aHaH».

4) Tlopknio4ymTe YepHbIN N KPaCHbIN KOHTaKTbl K TOYKaM M3MEPEHWUS, U Ha 3KpaHe O0TobpasnTes
3HaYeHUe HanpsPKeEHUs NEPEMEHHOrO TOKa B M3MEPEHHOM TOYKE.

OKpaH byaeT BbIrnsaaeTb, Kak Noka3aHo Ha pucyHke 7-7

Coupling

wwwr.hantek.ru

PucyHok 7-7. NlsmepeHne Hanps»KeHna nepeMeHHOro Toka
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VlsmepeHMe Cunbl NOCTOAHHOIO TOKa
Y106bI NU3MEPUTL CUITY NOCTOAHHOIO TOKa MeHee 600MA, BbINONHUTE cnepytollee:

1) HaxmuTe KkHoMKy A, 1 Ha akpaHe nossutca DC. EAnHMLBI UBMEpPEeHUs Ha rMaBHOM 3KkpaHe — MA.
Haxmunte F2, 4yToObl nepekntounteca mexay MA n 10A. 600MA gonycTMmo.

2) BcTaBbTe YepHbI KOHTAKT B pasbem COM Tuna «bGaHaH», a KpacHbIN KOHTaKT B pa3bemM MA
TMna «baHaH».

3) [lMloaknouymTe YepHbIN U KPACHbIN KOHTaKTbl K TOYKaM U3MEPEHUS, U Ha SKpaHe oTobpasntcs
3HaYeHMe CUIbl MOCTOAHHOIO TOKa B MU3SMEPEHHOM TOYKE.

4) Haxmute F2, 4Tobbl BEpHYTLCS K M3MepeHuto 0o 60MA.

OKpaH byaeT BbIrnsaaeTb, Kak MokaszaHo Ha pUcyHke 7-8.

Coupling

wwuwr.hantek.ru

PucyHok 7-8. N3amepeHne cunbl NOCTOSAHHOro Toka Ao 600MA.
Y106bI N3MEPUTL CUITY NOCTOAHHOIO TOKa 6onee 600MA, BbINnoNHUTE crieayoLuee:

1) HaxmuTe KHOMKy A, 1 Ha akpaHe nosisutca DC. EAMHMLBI USMEPEHUST Ha FMaBHOM 3KpaHe — MA.
Haxmunte F2, 4ToObl nepekntountbca Ha 10A, eauHNLLI U3MEPEHMS Ha TMaBHOM 3KpaHe - A.
2) BcTaBbTe YepHbI KOHTAKT B pasbem COM Tuna «bGaHaH», a KpacHbIN KOHTaKT B pasbem 10A

TUna «baHaH».
3) [loakmnoymTe YepHbIN U KPACHbIN KOHTaKTbl K TOYKaM U3MEPEHWS, U Ha 3KpaHe oTobpa3ntcsa

3Ha4YeHne Ccuribl MOCTOAHHOIO TOKa B VI3MepeHHOl7I TO4Ke.

OkpaH OyAeT BbIrMsAAeTh, Kak MoKasaHo Ha pucyHke 7-9.
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PucyHok 7-9. UismepeHune cunbl noctodaHHoro toka ansa 10A
I/I3mepe|-me CUnbl nepeMeHHOro Toka

Y100bI N3MEpPUTL CUINy NepemMeHHOro Toka MmeHee 600MA, BbinonHUTe cneayoulee:

1) HaxmuTe KkHOoMKy A, 1 Ha akpaHe nossutca DC. EANHWLBI UIBMEPEHUS Ha MMaBHOM 3KpaHe — MA,
n MA OygeT oTobpaxaTbCsl HAaBepXY 3KpaHa. HaxxmuTe F2, 4ToObl NepekntounTbes Mexay MA 1
10A. 600mA gonycTtumo.

2) Haxwmwute kHonky F1 oguH pas, n BHU3y akpaHa oTobpasutcsa AC.

3) BcraBbTe YepHbIi KOHTAKT B padbeM COM Tuna «6aHaH», a KpacHbIN KOHTaKT B pasbem MA
TUna «b6aHaH».

4) TlopknioymTe YepHbIN U KPaCHbIN KOHTaKTbl K TOYKaM M3MEPEHUS, U Ha 3KpaHe O0TobpasnTes
3Ha4YeHne cunbl NeEPEMEHHONO TOKa B U3MEPEHHOWN TOYKeE.

OKpaH byaeT BbIrnaaeTb, kak nokaszaHo Ha pucyHke 7-10.
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PucyHok 7-10. lamepeHue cunbl nepeMeHHoro Toka ao 600mA.

Y100bI M3MEpUTbL CUny nepemMeHHoro Toka 6onee 600MA, BbLINOMHUTE criegyloLlee:

1)
2)
3)
4)

5)

6)

HaxmuTe kHonky A, 1 Ha akpaHe nosiButca DC. EAMHMLEI U3MEpeHnst Ha rmaBHOM aKpaHe — MA.
Haxmute F2, 4yTobbl nepeknounteca Ha 10A, eauHNLIbI U3MEPEHMS Ha rMaBHOM 3KpaHe - A.
HaxmunTe kHonky F1 oauH pas, n BHU3Yy aKkpaHa oTobpasutca AC.

BcTaBbTe YepHbIN KOHTAKT B padbem COM Tuna «baHaH», a KpacHbIN KOHTaKT B pasbemM 10A
Tnna «b6aHaH».

[Moakno4mTe YepHbI M KpacHbIN KOHTAKTbI K TOYKaM U3MEpPEHUs], U Ha 3KpaHe oTobpasnTcs
3Ha4YeHne cunbl NepeMeHHOro Toka B U3MepPEHHON TOYKe.

HaxmunTte F2, 4ToObl BepHYTLCA K n3amepeHunsm o 600mA.

OkpaH ByaeT BbIrnsaeTb, Kak NokasaHo Ha pucyHke 7-11.

LO00. A
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PucyHok 7-11. lamepeHune cunbl nepemeHHoro Toka ans 10A.
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BbInosiHeHUe OTHOCUTESbHbLIX M3MepeHVIl7I

M3mepeHHbIN TeKyLLMIA pe3ynbTaT OTHOCUMTENBHO onpeaerneHHoro pedepeHCcHOro 3Ha4eHms
oToGpaXkaeTcsl NpU BbINOMHEHUM OTHOCUTENBHBIX M3MEPEHNIA.

Cneny}ou.wlﬁ npumMep NokKa3biBaeT, KaK BbIMOJTHATbL OTHOCUTEJIbHbIE U3MEepPEeHUs. CHavana
Heob6xoaAMMO nony4yuTb peq)epel-lcuoe 3Ha4YeHue.

1)
2)

3)

4)

Haxmute OK

BcTaBbTe YepHbI KOHTAKT B padbem COM Tuna «b6aHaH», a KpacHbIn KOHTakT B pasbem V/O/C
TUNa «b6aHaH».

IMoaKMHOYMUTE KPACHbBIN 1 YEPHbLIN N3MEPUTENbHbIE KOHTaKTbI K pe3nMcTopy. 3HavyeHne
conpoTuMBreHus byaeT nokasaHo Ha akpaHe B Omax.

Mpwn BbIKNIOYEHHOM BblPpaBHUBAHUM NOKa3aHWI HAXXMUTE KHOMKY F1, 1 HaBepxy akpaHa

oTobpasutcs ||/A. CoxpaHeHHoe pedepeHCHOe 3Ha4YeHne oTobpaxaeTcs psiaoM.

OKpaH byaeT BbIrnsaaeTb, Kak MokaszaHo Ha pucyHke 7-12.

Manual

Manual G00ahm

www. hantek.ru

PucyHok 7-12. OTHocuTeNbHOE N3MepeHue

BbiGop aBTOMaTU4eCKOU/py4HHON HACTPOUKM AnanasoHa

Pexxum grManasoHa no ymonyaHuio — aBTomatuieckuin. NMpegnonaraeTtcs, 4To Bbl
ucnonb3yeTe PeXUM HanpsXKeHUs NMOCTOSIHHOMO TOKa; YTOObI NepPeKiUYNTLCA B PyYHOMN
pexum, BbINOMHUTE criegyloLyee:

1)

2)

3)

HaxmuTe kHonky F3, 4TOObl BbITM B PYYHOW PEXUM OMana3oHa, U HaBepXxy aKpaHa
oTobpasutcs Manual.

B py4yHOM pexume, AnanasoH M3MepeHus yBenmMunBaeTCca Ha OgHY OTMETKY C KaKabliM
HakaTnem KHomMku F4, u npu AOCTUXKEHUM MaKCUManbHON OTMETKN NP1 NOBTOPHOM HaxaTuu F4
nepexoauT K HAaUMEeHbLUEMY 3HAYEHWIO.

HaxmuTe F3, 4TOGbI BEPHYTLCS B aBTOMATUYECKUI PEXMM, N HaBEPXY aKpaHa oTobpasnTbes
Auto.

BHumaHue: I/IsmepeHvle €MKOCTN HE MeeT PyHHOIro pexunma HaCTpOVIKM anana3oHa.

OKpaH byaeT BuIrnsaaeTb, kKak NokasaHo Ha pucyHke 7-13.
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PucyHok 7-13. Py4HOW pexxum HacTpOVKU AnanasoHa
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YcTpaHeHue Henonagok

naBa 8. YcTpaHeHMe Henonanok

8.1 PeweHue npobnem

1. Ecnu ocuunnorpad He BKNOYaeTCA NPU BKINIOYEHUU NMUTaHUS, BbINOMHUTE crneayoluee:

1)
2)
3)

MpoBepbTe LWHYpP NUTaHWS, YTOObI YOeauTbCsl, YTO OH NPaBUSILHO NMOAKIHOYEH;
Yb6eautech, YTo KHonka nutaHusa on/off Obina Ha)kaTa;
3artem nepesanyctute ocuunsnorpad.

Ceskutechb ¢ MecTHbIM npeactasutenem HANTEK unu obpatuTtech Hanpsimyto B otaen
TexHudeckon nopaepxkn HANTEK, ecnu ocumnnorpacd Bce eLle He BKNoYaeTCa HOpMaribHO.

2. Ha akpaHe He 0TOGpaXalTCA OCLMINIOrpaMMbl, Korga ocuunnorpad BKMKOYEH.

1)
2)

3)
4)
5)
6)

lMpoBepbTe Wyn, 4ToObI Y6eanTbCs, YTO OH, Kak creayeT, cuauT B pasdbeme BNC;

lMpoBepbTe NepeknoyaTenb KaHanoB (Takow kak KHoMkn meHto CH1 n CH2), ytobbl yoeaunTbes,
YTO OH BblIN BKITHOYEH;

lMpoBepbTe BXO4HOW cUrHarm, Ytobbl yoeanTbesi, YTO OH MpaBUIbHO MOAKIOYEH K LLyNY;
Yb6enuTech, YTO BCe U3MepsieMble LIenu UMET CUrHarbl Ha BbIXOAE;

Bkntounte ycuneHus ans CUrHanoB NOCTOSIHHOTO TOKa C GONbLUMM 3HAaYEHNEM;

Bno6aBok, Bbl MOXeTe HaxaTb KHOMKy Auto Measure, 4ToObl CHa4Yana BbIMOSTHUTb
aBTOMaTn4yeckoe obHapyXeHue CUrHaros.

CespkuTech ¢ oTaenom TexHudeckon nogaepxkn HANTEK, ecnu ocuunnorpaMmmel Bce elle He
oToOpaxatoTcs.

3. Ecnu ocuunnorpamma BXOAHOro CMrHana cepbe3Ho AeopMuMpoBaHa, BbiNoHUTe

1)
2)

3)

cnepywoujee:

lMpoBepbTe NpaBMbHOCTL MOACOEANHEHNS Wwyna K kaHany BNC;

MpoBepbTe Wyn, 4ToObl Y6eanTbCs, YTO OH MMeeT XopoLlee CoOeaANHEHNE C N3MepsieMbIM
00ObeKTOM;

lMpoBepbTe Wyn, 4To6bI Y6eanTbLCs, YTO OH XOPOLLIO OTKanubpoBaH. Ecnn HeT, obpaTutecs K
NMHopMauumn o KanubpoBKe, ONUCaAHHOM B HACTOSILLIEM PYKOBOACTBE.

4. Ecnn ocyunnorpamMmmMma HenpepbiBHO NpoxXoAUT Ha 3KpaHe, HO Tpurrep He cpa6aTb|BaeT,

1
2)
3)

BbINOJTHUTE crieayroljee:

MNpoBepbTe CTOYHKK TpUrrepa, YTobbl ydeauTbCs, YTO OH COOTBETCTBYET BXOAHOMY KaHany;
MpoBepbTe NpaBUbHOCTL HACTPOWKN YPOBHSA TpUITepa;

MpoBepbTe NpaBubLHOCTL BbiGOpa pexuma Tpurrepa Ans BXoAHOro curHana. Pexxum Tpurrepa
no ymonuyaHuto — Tpurrep no ¢poHTy [edge]. OgHako, OH NOAXOAMWT He Ans BceX BUAOB
BXOAHbIX CUrHarIoB.
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MmaBa 9. Cneundmkauyma

9.1 TexHUYeCKMe XapaKTepUCTUKN

Bce xapakTepucTuku, ynomsHyTble 34ecb, OTHOCATCS K ocumnnorpacdam cepum DSO1000S. MNepen
nposepkon ocumnnorpacgpa HANTEK Ha cooTBeTCTBME 3TUM XapakTepucTtuka, ybegmrech, YTo
npubop oTBeYaeT CreayoLWmMM YCNOBUAM:

» Ocuunnorpad gomkeH npopabotaTb HENPEPLIBHO B TeYEHWe ABaALATY MUHYT Npu
onpeneneHHon pabo4yen Temnepartype.
» Heobxoaumo BeinonHuTbL npouenypy Do Self Cal [BeinonHuTe aBTo-kanmbposky] B MeHto Utility,
ecnu TemnepaTypa uameHmnaco 6onee yem Ha 5°.
» Ocuunnorpacd gomkeH 6bITb B Npeaenax 3aBoAcKOro cpoka nposepku npubopa.

Bce xapaKTepuCTVKM rapaHTUpOBaHbl, ECINU HE YKa3aHo ‘TUMWUYHO'.

XapakTepucTtukm ocuunnorpacpa

rOpM3OHTaJ1beIe

YacTtoTta OnckpeTnisaunnm B
peanbHOM BpeMeHn

1mnpa. 3amepoBs/cek

MHTepI’IOJ'IFI una curHana

(sin x)/x

[nutenbHOCTbL 3anucu

MakcumanbHbI 3amep 1M Ha oauH KaHan; MakcumarbHbIA 3aMep
512K Ha gBa kaHana (4K,16K,40K onumoHarnbHo)

OnanasoH TIME/DIV

DS01062S
DS01122S

DS01202S
DS01152S

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

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

To4yHOCTb CKOpPOCTHK ornpoca u
BpeMeHUN OTCPOYKUN

+50 yacten Ha MUNNMOH 3a Nobor MHTepBan BpeMeHn =1mc

To4YHOCTb M3MEpPEHUI AENbThI
BPEMEHMU
(monHasa nonoca NponyckaHus)

OanHoYHbIN curHan, pexxum Normal
* (1 nHTepBan onpoca +1004acten Ha MIH. X nokasaHus + 0.6HC)

>16cpeaHux 3HayYeHn

+ (1 nHTepBan onpoca +1004yacTern Ha MIH. X Noka3aHua + 0.4Hc)

MHTepsan onpoca = ¢/gen + 200

[rnanasoH nonoxeHus

DS01062S
DS01122S

oT 4Hc/nen oo 8 He/oen

ot (-8aen x c/gen) go 20mc

oT 20 Hc/aen po 80 He/pen

oT (-8gen x c/pen) po 40mc

oT 200 Hc/pen o 40 c/pen

oT (-8aen x c/gen) go 400c

DS01202S DS0O1152S

oT 2 Hc/oen go 10 He/aen

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

AL

paspeLueHune 8-6ut,
KakObl KaHan onpawmBaeTcsl OAHOBPEMEHHO

[dwnanasoH HanpspkeHns

ot 2mB/nen oo 5B/agen Ha Bxoge BNC

[nanasoH nonoxeHus

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

AHanoroBasi nofioca 4acToT B
pexvumax

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

oT 2 mB/pgen go 20 mB/gen, +400mB
o1 50 mB/pen to 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

DS01062S DS01122S DS01152S | DS01202S
<5.8HC <2.9Hc <2.3HC <1.7HCc

To4HOCTb ycuneHna NnoCToAHHOIo
Hanps>xeHund

+3% ans pexxumoB Bbloopkn Normal unu Average,
oT 5B/nen no1mB/nen

+4% ans pexxumoB BbIOopkn Normal unu Average,
oT 5mMB/gen po 2mB/aen

TOYHOCTb M3MEPEHUSI MOCTOSAHHOIO
HanpskeHwus,
Pexwnm Bbibopkn Average

Tun namepenus: CpeagHee ansa =16 curHanos ¢
BepTUKarbHbIM MONIOXEHNEM Ha Hyrne

TouHocTb: * (3% x nokasaHus + 0.1gen + 1MB), korga
BblGpaHo 10MB/aen nnu 6onbLue

Tun namepenns: CpeaHee anga 216 curHanos ¢
BEPTUKASbHBIM MOJTOXXEHNEM HE Ha Hyre

TouHOCTb: * [3% X (NnokasaHus + BepTuKanbHoOe
nonoxeHue) + 1% BepTuKanbHOro nosioxeHus + 0.2aen]
[o6GaebTe 2MB ansa HacTpoek ot 2mB/gen oo 200mB/gen;
nobasbTe 50MB ansa HacTpoek ot 200mB/gen go 5B/oen

[MoBTOPSAEMOCTL U3MEPEHUN
HanpsiKeHus,
Pexwum Bbibopkn Average

PasHocTb HanpsixeHus Mexay nobbiMmn ABYMSt cpeaHUMU
3HaYeHusaMK 216 cUrHanoB, NONyYEHHbIX NPU OAUHAKOBbIX
HaCTpOWKax M OKPY>KarLLMX YCIIOBUSIX.

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

Tpurrep
PasBsska YyBCTBUTENBHOCTb
VICTOUHMK DS01062S DS01152S
YyBCTBUTENBHOCTD DS01122S DS01202S
Tpurrepa NocToAHHBbIN 1.50en ot 10MIy 4o
(Twn Tpurrepa Edge) | Tok CH1 lpen ot DC go 10MIy;

100MIu;
2pen ot 100MIy go
Full [MonHbIn]

1.50en ot 10MIy go
Full [MonHbIn]

CH2
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Tn:ermeHHbM Ocnabnsiet curHansl oo 10y,
ga,uasneHme OcnabnsieT curHanbl Bbile 80k
MogaeneHne | Takke kak cBA3aHHbIE NO NOCTOAHHOMY TOKY nNpeaesibl Ans
HY yacToT cBbilwe 150kl L; ocnadbnsaeT curHanbl HMxel50r
[vana3soH ypoBHs McToYHMK [OnanasoH
Tpurrepa CH1, CH2 +8 geneHnin oT LeHTpa akpaHa
To4YHOCTb YpOBHS McToYHMK To4yHOCTb
Tpurrepa, TUNN4YHO
(ToyHoCTb ANg .
CUIHAMOB C BpEMEHMM | CHL. CH2 0.2pen x BonbT/gen B npegenax 4 geneHun ot ueHTpa
HapacTaHus 1 cnaga Skpana
220HcC)

YcTaHOBMNEHHbIN
ypoBeHb 00 50%,
TUMNYHO

PaboTtaeT ¢ BXogHbIMK curHanamu =500y,

lpumeyaHue: lNonoca nponyckaHusi cokpaw,aemcsi do 6MIy npu ucnonb3osaHuu wyna 1X.

Twvn Tpurrepa Video McTOYHMK [nanasoH
CH1, CH2 I'IOJ'IHbIVvaa3MaX aMnnuTyapl 2
aenexHumn

dopmaTbl CUrHasnoB n
YyacToTbl nonewn, Tun
Tpurrepa Video

MoanepxmBaeT cMCTEMbI BELLAHNS
NTSC, PAL n SECAM agns noboro
nons UnNu JIMHUK

[nanasoH 3agepxku

ot 100HC go 10c

Tpurrep Pulse Width

Pexwum Tpurrepa no
LIMPUHE nMnynbca

Tpurrep korga < (MeHbLue), > (6onbLue), = (paBHO), UNK # (He paBHO);
MonoXuTenbHbIN UMAYNLC UK OTPULLATENbHBIN UMMYINBC

Touka Tpurrepa no
LIMPpUHE nMmnyrnbca

PaBHo: Ocumnnorpad cpabaTbiBaeT, korga 3agHuMn poHT nMmnynsca
NPOXOANT YPOBEHL TpUrrepa.

He paBHO: Ecnun nmnynbC MeHbLLe onpeaeneHHON LWMPUHbBI, ToYKa
Tpurrepa — aTo 3agH1 PPOHT. B npoTnBHOM cnyyae, ocuunnorpad
cpabartbiBaeT, koraa MMNynbC AAUTCA A0NbLUE BPEMEHU, ONPEeaENEHHOro
Kak WupuHa nMnyneca [Pulse Width].

MeHbLue: Touka Tpurrepa — 3agHui QPOHT.

Bonblue (Takke HasbiBaeTCA TpUrrepom no BpemeHun): Ocuunnorpad
cpabaTbiBaeT, korga MMMynbC ANUTCA OONbLUe BPEMEHU, OnpeaesneHHoro
KaK LWMpUHa nMnyrnbca.

[nana3soH LWnpUHBbI
umnynbca

Bbibupaetcs, ot 20Hc go 10c

Tpurrep Slope

Pexwum Tpurrepa no
HaKMoHY poHTa

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

Touka Tpurrepa no
HaKNoHy PpoHTa

PaBHo: Ocunnnorpad cpabaTbiBaeT, KOrga HakmnoH curHana paBeH
YCTaHOBIIEHHOMY HaKIIOHY.

He paBHo: Ocuunnorpad cpabaTtbiBaeT, Koraa HakioH curHana He paBeH
YCTaHOBIIEHHOMY HaKITOHY.
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MeHbLe: Ocuunnorpad cpabatbiBaeT, KOrga HaKkMmoH curHana MeHblue
YCTaHOBIIEHHOrO HaKMoHa.
Bonbuwe: Ocunnnorpad cpabaTtbiBaeT, KOrga HakMmoH curHana donbLue
YCTaHOBIIEHHOIO HaKIoHa.

[vana3oH BpeMmeHu

Bbibupaetcs, ot 20Hc go 10c

Tpurrep no BpemMeHu

MepenHun poHT: HapacTtatowmin opoHT Unu cnagatoLumi poHT;
HacTtpoiika BpemeHnu: 20-10c

Tpurrep Swap

CH1

BHyTpeHHun Tpurrep: Edge, Pulse Width, Video, Slope

CH2

BHyTpeHHun Tpurrep: Edge, Pulse Width, Video, Slope

YacTtoTtomep Tpurrepa

PaspelueHne
nokasaTtenen

6 3HakoB

To4HOCTb (TUMMYHO)

+30 yacTten Ha MIH.(BKMOYas Bce OWNOBKM ONMOPHON YacToThbl U +1owmnbok
cyeTa)

[OnanasoH 4yactoTt

CBsa3aHHbIN N0 NnepeMeHHOMY TOKyY, OT 4L, MuHMMYM A0 0603Ha4YeHHOM
LUMPWHBI NONOCHI MPOMYCKaHUS.

McTouHmnk curHana

Pexumbl Tpurrepa Pulse Width unu Edge: Bce 4OCTYMNHbIE UCTOYHUKN
Tpurrepa.

YacTtoTomep Bcerga usmepsaeT UCTOYHUK TpUrrepa, Bkntoyast Bpemsi, koraa
BblGOpKa ocumnnorpadga npuocTaHoBneHa Ans U3MeHeHns ctaTyca
paboTbl, nnn BelIbopka 0AMHOYHOro cobbITMA Bbina 3aBepLUeHa.

Pexum Tpurrepa Pulse Width: Ocunnnorpad cuyntaeT nMnynbChbl
3HAUUTENbLHOrO pasMepa BHYTPU OKHa M3MepeHui B 1c, KoTophble
paccmaTpuBaloTCs Kak cobbiTus Tpurrepa, Takme, Kak y3kue UMMynbChbl B
nocnegoBatenbHOCTM uMnynscos LM, ecrnv ycTaHOBNEH B peXxmm < U
LUMPUHA yCTaHOBMEHA HA OTHOCUTENBHO ManeHbKoe Bpems.

Pexwnm tpurrepa Edge: Ocuunnorpacd cuntaet Bce (OpOHThI
3HAYMTENBLHOMO pa3mMepa Y NpaBuUbHOM NONAPHOCTHU.

Pexwum Tpurrepa Video Trigger mode: YactoTomep He paboTtaer.

BbiGopka

Pexumbl BbIGOPKK

Normal, Peak Detect, n Average

CkopocTb BbIGOPKM,
TUMUYHO

o 2000 curHanoB B cekyHay Ha kaHan (Pexum Bbibopku Normal, 6e3
n3mepeHuin)

OaunHo4vHas
Pexwum BbIGOpKU Bpems npekpalueHms BoIGopku
nocregoBaTenbHOCTb
Mocne ogMHOYHOM BLIGOPKM Ha BCEX
Normal, Peak Detect KaHanax
OAHOBPEMEHHO
Mocne N BbIOOPOK Ha BCex kaHanax
Average oaHoBpeMeHHOo, N MOXeT ObITb
HacTpoeHo Ha 4, 8, 16, 32, 64 nnu 128
Bxoabl
Bxoapl

Pa3Bsa3ka Bxoga

DC, AC unu GND
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BxogHoe nonHoe
COMpOTMBIEHNE, CBA3AH
No NOCTOAHHOMY TOKY

1MOmM+2% B napannenu ¢ 20n®+3nd

OcnabneHue wyna

1X, 10X

MopoaepxuvBaemMble
KO3 PULMNEHTDI
ocnabneHus wyna

1X, 10X, 100X, 1000X

KaTteropus neperpysku

MakcumanbHoe HanpsaxxeHne

CAT In CATII

300VRrums (10%), KaTeropums yctaHOBKU

CAT 1l

150VRrus (1X)

MakcumanbHoe
BXOAHOE HanpshXeHune

KaTteropusa yctaHoBKM Il: NOHWXaeT HOMUHaNbHOe 3HayeHue Ha 20
Ob/oekany Bbiwe 100kMy go 13B nepemMeHHoro Toka nukoBo peak AC
npu 3MIMu* 1 Belwe. [Ana HeCcMHyconaarnbHbIX CUrHaNoOB NNKOBOE
3HaveHue JomkHo ObiTb MeHee 450B. Paamax Bbilie 300B gormkeH ObiTb
AnnTenbHOCTbI0 MeHee 100mc. YpoBeHb curHana RMS, Bkntovasi Bce
COCTaBNALLME MOCTOSHHOIO TOKA, NOA4ABIIEHHbIE Yepe3 pa3Bs3Ky No
nepeMeHHOMY TOKY AOSKHbI ObITb orpaHnyenHbl an 300B. Ecnu atn
3HaYeHune NpeBbILLEHbI, ocumnnorpad MoxeT ObiTb NOBPEXOEH.

N3mepeHus
PasHocTb HanpsikeHus mexay kypcopamu: AV
Kypcopsl PasHocTb BpemeHn mexay kypcopamu: AT
O6paTtHas BennuuHa AT B Mepuax (1/AT)
ABTOMATUYECKME YacTora, Nepuoa, CpegHee 3HaveHme, Pasmax amnnutyabl, Liukn RMS,
S3MEDEHMS] MuHumym, Makcumym, Bpemst HapacTtaHus, Bpems cnaga, MNonoxutensHasa
P wupwuHa, OTpuuarensHas WpuHa

O6wWwme xapakKTepuCcTUKu

Oucnnen

Twn aucnnes

5.6 aormoB TFT gucnnen

PaspelueHne gncnnes

480 (BepTukansHoe) X 640(ropn3oHTansHoe) nukcenemn

KOHTpaCTHOCTb auncnned

HacTtpaunBaeTca (16 cTeneHein) ¢ NOI0CON COCTOSIHUSA

Bbixog komneHcaTopa wyna

BbixogHoe HanpsaxexHue,
TUMNYHO

Oxkono 5B ot nuka oo nuka B Harpy3ky =1MOm

YacToTa, TUNnM4Ho

1klMy,

McToYHUK nuTaHms

Mepekntovatowmn agantep

Bxopg nepemeHHoro Toka:100-240B ACgrus,0.6A Makc, 50IMu-60Iy; Beixog
NOCTOSIHHOro Toka:9B,2A

Bxop noctosiHHOro Toka

DC 8.5-15B,2A

MoTpebneHne aHeprun

<30BT

OkpyxatoLasn cpega

TemnepaTtypa

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

Hepabou4as: o1 -40 ° go 159.8° (ot -40 ° to +71°)

MeTopq oxnaxxaeHus

KoHBekuuns

BnakHocTb

+104°F mnu Huxe (+40°C unn HMxe): oTHocuTenbHas BraxHocTb <90%

oT 106° go 122° (o1 +41° go 50°): oTHOCcMTENbHAsA BraxHOCTb <60%

BbicoTa

Pa6ouas 1 Hepabouas | 3000m (10000 chyTOB)
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Cny4ariHas Bubpauus

0.31rgms 0T 50y oo 5000, 10 MUHYT
Mo KaXkaown ocu

2.46rgys oT 5y go 5000, 10 MUHYT No

Hepabouas N
Kaxkgomn ocu

MexaHudeckun yoap Pabouni 50r, 11mMc, NonoBMHa cnHycounabl
MexaHu4eckne

OnnHa 245mm
Pasmep BricoTa 163Mm

mybuHa 52mm
Bec 1.2 kr

Pexum mynbTumeTpa

MakcumanbHoe paspeLueHme

6000 oTcyeTOB

Pexumbl ncneitaHng DMM

Ounoa n HenpepbIBHOCTL

HanpspkeHne, Cuna Toka, ConpoTtusneHune, EMKoOCTb,

MakcumanbHoe BxogHoe HanpsbkeHms | AC: 600B; DC: 800B

MakcumanbHasa BXogHasa cuna Toka

AC: 10A; DC: 10A

BxogHoe nonHoe conpoTuBneHue 10MOm

XapakTepucTUKN MynbTUMeTpa

[Ownana3soH To4HOCTb PaspelueHne
Hanps»keHne 60.00MB(BpYy4Hy0) +1%=+13Hak 10mkB
NOCTOAHHOIO TOKa 600.0mB 100mkB
6.000B 1mB
60.00B 10mB
600.0B 100mB
800B 1B
Hanps»eHue 60.00mMB(Bpy4HYt0) 1+1%=x33Haka 10mkB
NnepemMeHHoro Toka 600.0MB(Bpy4Hyt0) 100mkB
6.000B 1mB
60.00B 10mB
600.0B 100mB
Cwvna nocTosiHHOro 60.00mMA 11.5%=13Hak 10mMKA
TOKa 600.0mA +1%+13Hak 100mKA
6.000A +1.5%+33Haka 1MA
10.00A 10mA
Cuna nepemMeHHoro 60.00mA +1.5%z=33Haka 10mKA
TOKa 600.0mMA +1%=+13Hak 100mKA
6.000A +1.5%+33Haka 1MA
10.00A 10mA
ConpoTtueneHne 600.0 +1%=13Hak 0.1Q
6.000K 10
60.00K 10Q
600.0K 100Q
6.000M 1KQ
60.00M +1.5%=*33Haka 10KQ
EmkocTb 40.00HD +1%=13Hak 10n®
400.0HD 100n®

Cepusi DSO1000B lMopTaTmBHbIN ocuunnorpad PykoBoacTeo nonb3oBaTtens

74



Cneumdukaums

4.000MKD 1HD
40.00MKkD 10HD
400.0MkD 100H®

BHuMaHue: HanmeHbLuee 3Ha4YeHne eMKOCTH, KOTOPOE MOXET ObiTb
N3MepEHo, - SHO.

Owuon 0B~2.0B
MpoBepka <10Q
BKIMHOYEHNSA-

BbIKJTHO4YEHUA

XapaKTepucTUKM cucTeMsbl Linux

Bepcusa agpa

Linux2.6.30.4

MoppepxuBaemas annosas

cucremMma

Yaffs, Fat32

[panBepbl

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

MpunoxeHus Linux

busybox1.18.4, mplayer, watchdog, gnupg1.4.11

Bepcus U_boot

u-boot-1.1.6

CanTt gna 3arpyskm MCXoaHOro

Koga

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

9.2 Akceccyapbl

Bce cnepytolwme akceccyapbl 4OCTYMNHbI Y Bawero mectHoro npegctasutend HANTEK.

CraHpgapTHble akceccyapbl

N306paxeHue

OnucaHue

[Ba naccusHbIx wyna X1, X10. lNMaccuBHble Lynbl UMEIOT LUMPUHY
nosiockbl nponyckaHna 6MITy (HommHaneHo 100Brms CAT lll), korga
nepeknioYaTens B NONoXeHUn X1, 1 MakcumansHyo nonocy
nponyckaHus (HomuHansHo 300Brms CAT Il), koraa nepeknoyatenb
ycTaHoBrneH B nonoxeHun X10. Kaxgbin wyn nmeet Bce
HeobxoanMble KOHHEKTOPbI.

KpaTkoe pykoBOACTBO k ocuunnorpadgam cepmm DSO1000S. B Hem
npvBeaeHbl, rMaBHbIM 06pa3oM, hyHKLMN U OCHOBbI paboThl
ocumnnorpadgos.

CeTeBow aganTep, COOTBETCTBYHOLLMIA CTaH4APTaM CTpaHbl
HasHa4yeHus.

HdononHuTenbHbIe akceccyapbl

N3o06paxeHune OnucaHwme
5 USB npoBog A-B, ncnonb3yembl 418 NOgKNIOYEHNS BHELLIHMX
i npubopoB ¢ nHtepdericom USB-B, Takme kak npuHTep, unu ans

ycTaHoBkuM cBa3un mexay MK n ocumnnorpadom.
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Hastoh

CD-anck gnsa yctaHoBku MO. CoaepXnt pyKoBOACTBO NMonb3oBaTernsi
 u ana DSO1000S, B KOTOPOM MpMBOANTCA AeTalrlbHOE OnucaHue
ocumnnorpados cepum DSO1000S.

Cepusi DSO1000B lMopTaTmBHbIN ocuunnorpad PykoBoacTeo nonb3oBaTtens 76




Cnyx6bl 1 nogaepxka

NnaBa 10. CnyxO0bl U nogaepxKa

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

1. Casaxuntecb ¢ MeCTHbIM pacnpocTtpaHuTenem HANTEK.
2. Cesxutech ¢ permoHanbHbiM npeactaButenem HANTEK.
3. Cespkutech ¢ ronosHbiM odpricom HANTEK B Kutae.

FonoBHbIe oduUckl

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

Appec: 5/F, No0.177 Zhuzhou Road (Huite Industry City), Qingdao, China
266101

Ten: +86-532-88703687 / 88703697

dakc: +86-532-88705691

Email: service@hantek.com.cn

TexHuyeckaa nogaepkka

Ten: +86-532-88703687 (006: 607)
Email: support@hantek.com.cn

OTanen MapkeTuHra

Ten: +86-532-88703687 (0o6: 603)
Email: david@hantek.com.cn

OTaen npoaax

Ten: +86-532-88703687 (0o6: 604)
Email: rose@hantek.com.cn
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OBcnyXnMBaHne 1 YNCTKa

NnaBa 11. O6¢cnyxnBaHue N YNCTKa

11.1 O6¢cnyxuBaHue

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

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

11.2 Yuctka

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

1) Wcnonb3ynte 6€3BOPCOBYIO TKaHb, YTOObLI YAanuTb B3BELLEHHYH Nbiflb C ocumnnorpada u
wynoB. byabTe 0CTOPOXHbBI, YUTOOLI HE NoLapanaTth OrofeHHbI PUNBLTP AUCNNes.

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

lNpumeyaHue: YmobbI uzbexxamb noepexxoeHusi mnoeepxHocmeu ocyussiozpagha unu wynoe,
He ucnosib3ylime HUKaKUX KOPPO3ULHbIX USTU XUMUYECKUX YUCMsWux seujecma.
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OO6cnyxmBaHue 1 YncTka

MpunoxeHune A. BpeaHble n AaoBUThLIE

BewecTBa UJIN 3NMeMeHThbl

BpeaHble 1 500BUTbIE 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
OnekTponpoBoka n kKabernbHble coeaANHEHUS 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 AA0BUTOMO U BPeQHOro BelllecTBa B
OOHOPOAHOM MaTepumarie AaHHOro KOMMOHEHTA NpPeBbIWAaeT Npeaen, ycTaHOBMNEHHbI cTaHAapToOM
SJ/T 11363-2006.

«0» 03HayYaeT, YTo cofepKaHne 3Toro AA0BUTOIO U BPEeAHOro BeLLleCcTBa BO BCEX OAHOPOAHbIX
mMaTepuvanax 4aHHOro KOMNoHeHTa He NpeBbIWaeT npeaena, ycTaHoBNeHHOro ctaHaapTom SJ/T
11363-2006.

[aHHbIN CNNCOK COAEPXKUT KOMMOHEHTbLI, 0A00PEHHLIE tharinom «Mepbl ynpaBneHus».
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