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[Jeknapaums 06 aBTopckom npase

Neknapauusi 06 aBTOPCKOM npase

Bce npaBa 3alUymLeHbl; HAaCTOSALWLMI OKYMEHT UMK ero YacTb 3anpeLaeTcs BOCNPOU3BoANTb UK
nepegaeatb B nobon cdopme M nobbiM cnocoOOM, 3MEKTPOHHOM W MexaHudeckum, 6e3
npenBapuTEnbHOrO MUCbMEHHOro cornacust komnanum Qingdao Hantek Electronic Co., Ltd (B
AanbHenwem nveHyemon Hantek).

KomnaHmna Hantek octaBnsiet 3a cobov npaBo Ha M3MEHEHME HacCTOsILLEero AOKyMeHTa ©0e3
npeaBapuTenbHOro yBedoMIieHnst. YToObl MONMy4YnTb akTyanbHYH0 BEepcuio AOKYMeHTa nepefn
COBepLUEHNEM 3aKa3a, CBSXKUTECH C koMnaHuen Hantek.

Hantek npunoxuna Bce ycunusi, 4ToObl 0GecnevynMTb TOYHOCTb 3TOr0 [AOKYMEHTa, OJHaKo
OTCYTCTBUE OLLIMOOK He rapaHTupyetcsa. Kpome Toro, Hantek He ©epeT Ha cebs 0TBETCTBEHHOCTb
3a MNonyvyeHue paspelleHuin No naTeHTam TPeTbUX I1L, aBTOPCKUM MpaBam WU U3denusm,

CBA3aHHbIM C UCNOJ1ib30OBaHMEM HacToALllero JOKyMeHTa.

PYKOBOACTBO Mo/ib3oBaTenb Ha pydHoi ocumnnorpad cepun DSOB000E iii



TexHwKa 6e3onacHocTu

’naea1 TexHuka 6e3onacHoCcTU

1.1 TexHuka 6e3onacHocTn

CnenyeT BHMMAaTENbHO N3Yy4nTb JaHHbIE Mepbl MPeJOCTOPOXHOCTH, YTOOLI n3bexaTb TpaBM NepcoHana
1 noBpexaeHun npnbopa unm cmexxHoro obopyaosaHus. Ytobbl n3bexarb BO3MOXHbIX Yrpo3, cnegyeT
MCNONb30BaTh HAaCTOALLMIA MPOAYKT NO NpeAHas3Ha4YeHuIo.

Tonbko KBanuduumMpoBaHHble CcneunanucTbl 4ONYCKaKTCsA K Npoueaypam Texo6cnyXuBaHus.
Cnepnyet nsderatb BO3ropaHusi u TpaBmM.

I'IpaBManoe noaknyeHne n oOTKN4YeHue. [logknounTe wyn K ocu,mnnorpacby nepen ero
NOoAKMK4YeHNEM K nsMepuTtesibHbIM LendaMm; OTKIM4YnTe Wwyn ot ocu,mnnorpacpa nocne ero oTKrnr4veHunsA
OT U3SMepPUTEnbHbIX uenen.

MpaBunbHoe nogkntoyeHune wyna. MpoBof 3a3eMneHus Lyrna UMeeT HyNeBoi noTeHumarn.
3anpellaeTcs NoakntoYaTb NPOBOA 3a3E€MIEHUS K UCTOYHMKY MUTAHUS BbICOKOTO HamnpsikeHUs.

Cob6niogaiiTe BCce orpaHMYeHUsl Ha CUrHanbl, NnogaBaeMble Ha BXoAbl. Bo nsbexaHve Bo3ropaHus
UMM ONacHOCTM MopaXkeHWs TOKOM MpoBepbTe BCe NnpeaeribHO A0MNYCTUMbIE BEMUYMHBLI U STUKETKY Ha
npubope. [epen noAknioydeHVemM npubopa TWATENbHO W3yvuTe WHOPMaUMio O MpPeaerbHO
JAOMYCTUMbIX BEMUYMHAX, UMEIOLLYIOCA B PYKOBOACTBE MO0 9KCnyaTauuu.

Pa6oTta co CHATbIMK KpbIWKaMu 3anpeLwleHa. 3anpeu.|,aeTc;| JKCnnyaTnpoBaTtb np|/|60p, ecnun Kopnyc
NN nNnaHernb CHATHI.

He ocTaBnsiiTe BHyTpeHHME LienU OTKPbITbIMU. He npukacaiTech Kk 3nemMeHTam, Oka3aBLUMMUCS
OTKPbITLIMU, KOrAa OHW HAXOAATCA Nof Harpy3Ko.

3anpewaeTtcs paboTta npubopa Nnpu NoA03pEHUN Ha HannuMe HeucnpasHocTel. Ecnu Bl
noAo3peBaeTe Hanmune NoOBPEXOEHUA U3enus, To KBannmUUMPOBaHHbIA 0BCNYXMBAOLLMIA NepcoHarn
JOIMKEH NPOBEPUTHL €ro.

Xopolwasa BeHTUnALus.
He akcnnyaTtupyinTte npubop B Mectax ¢ NOBbILEHHON BNaXHOCThLI. He akcnnyaTtupynre
npu6op Bo B3pbiBOONAaCcHbIX ycroBusx. NoaaepxnBante nOBEePXHOCTU U3AETTUA CYXUMU U

YNCTbIMMW.

1.2 TepMuHBbI U cUMBOSbLI 6@30NacHOCTH
B HacTosILLIeM pyKOBOACTBE MCMOMb3YTCA crieaytolmne CMMBOIbI:

‘& BHUMAHMUE. YkasbiBaeT Ha yCnoBus unm 4encTsuns, KOTopble MOryT cTaTb NPUYMHOM
TpaBMbl NN CMEPTU.

& OCTOPOXHO. Yka3sbiBaloT Ha yCrNoBus UNu eNCTBUSA, KOTOPbIE MOTYT CTaTb NMPUYUHOWN
NOBPEXAEHUS U3OENUs U APYroro UMmyLLecTea.

PyKOBOACTBO Nnosb3osaTens Ha pydHoi ocumnnorpad cepun DSOB000E 1



TexHwKa 6e3onacHocTu

1.3 O003HauYeHuda Ha usgenuu

CneaytoLwime cuMBOIbI UICNOMb3YHTCA Ha Npubope:

OMNACHO ykasbiBaeT Ha ONacHOCTb MOfy4YeHWs1 TPaBMbl, KOTOPas UMEETCS HA MOMEHT MPOYTEHUS
npeaynpexaeHus.

BHUMAHME ykasbiBaeT Ha onacHOCTb NOSTy4YeHUs TpaBMbl, KOTOpas HEMOCPEACTBEHHO
OTCYTCTBYET Ha MOMEHT NPOYTEHUSA NPEaYNPEXAEHUS.

OCTOPOXHO ykasblBaeT Ha BO3MOXHYI0 yrpo3y ans npubopa unm MHoro umyLlecTsa.

1.4 CumBoOnNnbI HaA nspgenuu

Cnenylou.l,me CUMBOIJ1bl NCNOJIb3YKOTCA Ha an6ope:

@ 1 A @

3axum  UameputenbHel  OCTOPOXXHO MamepuTenbHbIi

3aLUTHOro " 3aXKUM Cwm. BXOOHOW 3aXUM
3a3eMneHns  3a3eMrneHust PYKOBOACTBO
MuTtanue MuTanne

Bbicokoe HanpsxeHune
OTKJTHOYEHO NoAKNIYEeHo

1.5 YTunusauusa mspgenus

YTunusaumsa npubopa

[ns cospgaHua paHHoro npubopa Ham TpebyeTca M3Bnekatb WM UCMOMb30BaTb NPUPOAHbIE
pecypcbl. B cnyyae HenpaBunbHOW YyTUNM3auuM NPUOOP HEKOTOpPble BELLECTBA, KOTOpble
HaxoOsiTCs BHYTPUW, MOTYT NPUYMHUTL Bpea OKpyKatollen cpeae unm Yenoseky. Ytobbl nsbexartb
UX BblOpoca HapyXy M CHU3WUTb MOTpebneHve NPUPOAHbLIX PecypcoB, Mbl pPekOMeHAyem BaMm
BEPHYTb 3TOT NpMGOp Ha 3aBoa AN MpaBUIbHOW yTuUnusauum GonblUMHCTBA MaTepuarnos, U3
KOTOpPbIX OH COCTOWT.

PyKOBOACTBO Nnosb3osaTens Ha pydHoi ocumnnorpad cepun DSOB000E 2



0630p

ImaBa2 0O0630p

2.1 Kpatkoe onucaHue cepumn DSO8000E

Mopenb Kanan NMonoca YacTtoTa K/K-
DS08072E 2 70 MI'y 1IClc 56 TFT
DSO08102E 2 100 Ml'y 1TClc 56 TFT
DS08152E 2 150 Ml'y 1TClc 5.6 TFT
DS08202E 2 200 MI'y 1TClc 56 TFT

Tabnuua 2-1 MepeveHb moaenen cepmumn DSOB8000E

Ocumnnorpadbl cepun DSO8000E pabGoTtatoT B nonoce nponyckaHust ot 70 go 200 MI'y, u
obecrneymBatoT 4acToOTy OUCKPETM3auun (3KBMBANEHTHYO U B peanbHOM Bpemenun) go 1 MCa/c n
25 'Calc, cooTBeTCTBEHHO. Kpome TOro, OHUM UMEKT MakcumanbHyo rnybuHy namsatu 2M ons
ynydweHHoro HabnwgeHnsa 3a curHanom u usetHon TFT-gucnnen c gnaroHaneto 5,6 aronva, a
Takke nHtepdericel n meHio B ctune WINDOWS gns ynpoleHus paboThbl.

Mommmo aToro, nogpobHas MHdOpMauMs B MEH U yaoOHble KHOMKM MNO3BOMAOT BaMm
nonyyaTb CBEOEHUS BO BPEMS U3MEPEHUS; MHOrOQYHKLMOHANbHbIE N MOLLHbIE KHOMKK ObiCTpOro
OENCTBUSA MO3BOMST CIKOHOMUTb MHOIMO BPEMEHM BO Bpemsa paboTbl; dyHkums Autoset
No3BOSIIET aBTOMAaTMYECKM OMNpedenuTb CurHanbl Sine W KBagpaTHble CUrHanbl; MacTep
HaCTPOMKN LLYNMOB MO3BOSMMT OTPErynMpoBaTb KOMMNEHCaUMo Lwyna v 3agaTb AONONHUTENbHBIN
KOSDUUMEHT OeneHusa Lwyna. MNpu nomowm STUX METOAOB, KOTOpble nNpeaocTaBnsieT
ocuunnorpad (4yBCTBMTENbHOCTb K KOHTEKCTY; M’MNEPCCLINIKA N yKasaTersb), Bbl MOXeTe ObICTPO
BbIMONMHATL Jtobble onepauum Ha npubope Ans  ynydweHus 3GdEKTUBHOCTM BalLEro
NPOn3BOACTBEHHOIO NpoLecca.

2.2 Cncrtema nomowm

Ocuwmnnorpad MMeeT cuctemy NOMOLLM C TeEMaMu, KOTOPbIE OMUCHLIBAOT BCE 0COGEHHOCTU. Bbl
MOXeTe UCMOoNb30BaTb CUCTEMY NMOMOLLM Arsi OTOGpaeHUss HOpMaLUK pa3Horo poaa:

¢ OO6wwe ceeaeHus 06 ncnonb3oBaHUK ocumnorpada, kK NpuMepy UCNorb3oBaHWE CUCTEMBI
MEHIO.

€ WHdbopmaumsa 06 ocobbix MEHIO U cpeacTBax ynpaBneHus, K NpuMepy, KOHTPOb
BEPTMKamNbHOIo NMOMoXeHUs.

4 CoBeTbl N0 c605IM, KOTOPbLIE MOTYT BaM BCTPETUTLCS NPY UCMONBL30BaHUM ocuunnorpada, K
npumepy, cokpaLleHne NoMeX.

YUToObl OTKPLITH Ghann noMoLu, yaepxmnsante kHonky Function Menu (Bkntovasa “SAVE/RECALL”,
“MEAS”, “UTILITY”, “CURSOR?”, “CH1”, “CH2”, “MATH”, “HORI” n “TRIG”) B Te4eHune 3 cekyHAa.

PYKOBOACTBO Mosb3oBaTenb Ha pydHoi ocumnnorpad cepun DSOB000E 3



Hauano paboTbl

lmaBa3 Havano paboTtbl

3.1 MoHTax

[na nogaepkaHvs NpaBUbHOM BEHTUNSALMK ocumnnorpada Bo BpeMsi paboTbl crieayeT ocTaBuUTb
3a30p He MeHee 5 CM CBepXy U C AByX CTOPOH npubopa.

3.2 PyHKUMOHaNbHaA NnpoBepKa

BbINONHUTE yka3aHHbIe HWXKE AENCTBUS, YTOObLI MPOM3BECTU ObICTPYIO DYHKLMOHAMbHYH NPOBEPKY
ocumnnorpada.

3.2.1 Bknwo4yeHue ocuunnorpada

Haxmute kHonky ON/OFF. HacTpoliku koaddmumeHTa geneHus wwyna no ymonyaxuo - 10X.

CHI [ 0.00v

Coupling BW 20M Volt/Div Probe
Coarse

MapameTp Lwyna no ymMonyaHuto

3.2.2 MoaknroyeHue ocuunnorpada

lMepeBeanTe nepekntoyvaTenb Ha Llyne Ha 3HadeHue 1X m nogknouuTe Wyn K KaHany 1 Ha
ocumnnorpacde. CHayana BbLIPOBHAWTE OTBEPCTUE B KOHHEKTOpe Lyna ¢ BbicTynoM Ha BNC-
KOHHeKTope KaHama 1 U MpPOTONKHMTE ero, YToObl MOAKMIOYUTL; 3aTeM MOBEPHUTE Hamnpaso,
4yTOObl 3adMKCUpoOBaTbL COEAMHEHWE; Mocre 3TOro MOAKMOYMTE HAKOHEeYHMK Lyna W 3aXuMm
3as3emneHus Kk pasbemam PROBE COMP. KomneHcaums wyna COMP: ~2V@1KHz.

Kanan 1 Kanan 2

PROBE COMP
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3.2.3 HabnogeHue 3a curHanom

HaxmunTte kHonky AUTO 1 Yyepes3 HeCKONbKO CeKyH Ha AUCMnee Bbl yBUOAUTE KBAaAPAaTHbIA CUrHan
C MEXNUKoBbIM HanpsikeHuem 2B npu 1 kl'y. Haxwvute kHonky CH1 MENU u cHumunTe kanan 1.
Haxmunte kHonky CH2 MENU u nosTopuTte n. 2 n 3 gnsa kaHana 2.

Hantek L/ 8T

e 100y CHI [ 1.04v
Coupling BW 20M Volt/Div Probe

3.3 lNpoBepka wynos

3.3.1 TexHuka 6e3onacHocTu

Mpun mMcnonb3oBaHMK LyNa Nanblbl CrieQyeT AepXaTb PyKM 3a OrpakaeHUMeM Ha Kopryce Liyna,
4yTOObl M3bexaTb ydapa ANeKTPOTOKOM. 3anpellaeTcs kacaTbCs MeTanMyeckux Aetanen Ha
rOfioBKe LLyNa, ecnn OH NOAKMYEH K UCTOYHUKY HanpsbkeHus. [leped Havyanom uaMepeHus
noaKnounTe LWyn K ocumnnorpady, a 3aXknum 3a3eMneHust - K 3a3eMITeHNIo.

P d

el

Ay OrpaxkaoeHune ana pvk
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3.3.2 Ucnonb3oBaHne macTtepa NpPoBEepPKU LLYNoB

Mpu kaXkOOM NOAKMIOYEHNUM LLIyNa K BXOAHOMY KaHany creflyeT Ucnonb30BaTb MacTep NpOBEpPKU
LLLYrNOB, YTOObLI MPOBEPUTL NPaBUIIBHOCTL PaboThI Wyna. [ns aToro nMeeTcs ABa cnocoba:

1) Wcnonb3oBaHve BepTMKanbHOrO MeHio (kK npumepy, Haxmute kHonky CH1 MENU), uToGbl
HacTPOUTb KO3(PULIMEHT AeNeHMs Lwyna.

2) Haxmute kHonky UTILITY u nepenaunte Kk cTpaHuue 3/5, 3atem HaxmuTe kHonky Probe CK,
4YTOObI MCMOMBb30BaThb MACTEP NMPOBEPKU LyMNa U HACTPOMKM JOMNOMHUTENBHBIA KO3 ULMEHT
AeneHuns Lwyna npu NoOMOLLM NOACKA30K MEHIO.

3.4 Py4yHaa KkomneHcauus Wynos

MpyM NepBOM MNOAKMIOYEHWW LyMa W BXOLHOIO KaHana crefyeT BPYYHYK BbINOMHUTL 3Ty
perynMpoBky, 4ToObl COBMECTUTb Lyn M BXogHoM KaHan. Lynbl 6e3 komneHcaumn u
HenpaBWibHO KOMMEHCUPOBAHHbIE LWYMbl MOTYT CTaTb MPUYNHON OLUMOOK MM cOOEB N3MEPEHUSI.
[na HacTponkmn kKoMAeHcaumn Lyna BbINOSIHUTE crieaytolne encTBug.

1. 3apante koachdmumeHT genenmsa wyna 10X B MeHo kaHana. [lepeBeante nepekniodartens
Ha wWyne Ha 3HadeHue 10X u nogknoumTe Wyn K kaHany 1 Ha ocuunnorpade. Ecnu
ncnonb3yeTcsl Hacagka-kprYoK Ha wyne, ybeguMtecb, YTO OHA HaOEXHO BCTaBfeHa B LUyN.
3akpenuTe HakoHe4vHuK wyna B pasbeme PROBE COMP ~2V@1KHz, a 3axum 3asemneHuns
- Ha pasbeme 3a3emneHuss PROBE COMP. OtobpasuTe kaHan u Haxmute kHonky AUTO.

2. TlpoepbTe hopmMy oTOOpakaemoro curHana.

rlpaBI/IﬂbHaﬂ KOMneHcal

MepekomneHcaLms I | —— | —

HepocTtatoyHas komneH \ | |

3. Tlpn HeobGXOAMMOCTM UCMONb3ynWTe HeMeTanIM4eckyldo OTBepTKYy, YTOObl OTperynmpoBaTb
NMepeMeHHYI0 eMKOCTb Liyna, 4YTobbl dopma curHana Obifla TakoW Xe, Kak yKasaHO Ha
pucyHke. [Mpu HeobxoaUMOCTM MOBTOPUTE 3TOT MYHKT. Ha cneaytollem pucyHke nsobpaxeH
cnocob perynmpoBKy.
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3.5 HacTtpounku koachchnumeHTa geneHus wyna

Lynbl mnmelT pasHble KO3(MUUMEHTbI OEneHusi, KOTopble BIMSKT Ha BepTUKanbHoe
mMacwTabupoBaHme curHana. PyHKUMS MPOBEPKM LLYMOB WCMNOSMb3yeTcs Ansi NPOBEpKM TOro,
COOTBETCTBYIOT NN HACTPOWKN KOIhUUMEHTA AeNeHus OeNCTBUTENbHOMY KO3(duumeHTy

Lyna.

B kayecTBe anbTepHaTMBbLI NPOBEPKN LLYMOB Bbl MOXETE HaXaTb KHOMKY BEPTMKANbHOIO MEHIO (K
npumepy, kHonky CH 1 MENU) un BbiOpaTb onumio, KoTopas COOTBETCTBYET KOI(MPULIMEHTY
BaLLero wyna.

Ybegutecb, 4TO nepeknioyatenb AerneHus Ha Lyne COOTBeTCTBYyeT BblibpaHHOW onuun B
ocumnnorpadge. Hactporiku nepekntoyatens - 1X n 10X.

Ecnu nepekntoyaTene geneHua 3agaH Ha 1X, TO wWyn orpaHMyMBaeT MNOMOCY MpPOMnycKaHus
ocumnnorpada go 6 Mrry. Ytobbl ncnonb3oBaThb NOSHYK NOMOCY NPOMyCcKaHUsa ocuunnorpada,
3agavnTe nepekntodartens Ha 10X.

%ﬂ\ Mepekntoyatenb KoabduuneHTa aeneHus
B S

y,

™.

3.6 CamokannbpoBka

CamokannbpoBka NO3BOMSIET ONTUMU3MPOBATb NMYyTb MPOXOXAEHUSA curHana ocuunnorpada ans
OOCTMXXEHMST MaKCUMaITbHOW TOYHOCTU U3MeEPEHUsT. Bbl MOXeTe BbINONTHWUTL AaHHYH0 NpoLleaypy B
noboe Bpems, OOHAKO ee creayeT BLINOMHATb KaXAbll pa3 Npu M3MEHEHME OKPYKatoLLen
Temnepatypbl Ha 3HaveHue, npeBblwatowee 5 rpagyco LUenbcua. Onsa Gonee TOYHOM
KanubpoBKkM BKNoUMTE ocuunnorpad v nogoxante 20 MUHYT AN1S ero 4OCTaTOYHOro nNporpesa.

[na koMmneHcauun nNyTn NPOXOXAEHUS CUrHamna oTCoeAuHMUTE LWynbl UM Kabenu oT BXOAOHbIX
pasbeMoB nepegHen naHenu. 3atem Haxmute kHonky UTILITY, Bbibepute onuuio Self Cal u
BbIMOSTHUTE UHCTPYKLMMW Ha JKpaHe.
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naBa 4 OnncaHume OCHOBHbLIX OCOOeHHOCTeM

B aTon naBe copepxuTca obwas MHdopmauus, KoTopyto TpebyeTcs 3HaTb nepen MCnofib30BaHUEM
ocumnnorpada. OHa BKIOYaeT:

1. HacTpoiika ocuunnorpadga

2. Tpurrep

3. MNonyyeHune gaHHbIX

4. MacwTtabupoBaHune 1 NO3MLNOHNPOBaHNE cUrHana

5. NamepeHwne curHana

4.1 HacTtpowka ocuunnorpada
Bo Bpemsi paboThbl ocumnnorpadga Bbl MOXETE UCMONb30BaTh crieayroLLyto doyHkumio: Autoset.

Autoset: 31a hyHKUUS MOXKET UCMONb30BaTLCH AN PEryNUPOBKMA TOPU3OHTANBHOMO Y BEPTMKAIBHOTO
maclwTabupoBaHust ocuunnorpacga M HacTpoWku BXopa, Twna, MOSIOKEHWUs, HAKMOHA, YPOBHS W
pexuma wyna v T.4. Ans cTabunbHOro oTobpaxeHust curHana.

4.2 CuHxpoHusaums

CwuHxpoHusaums (Tpurrep) o6o3HayaeT TOT MOMEHT, korga ocuunsorpad 3anyckaetcs Anis nonyydeHus
OaHHbIX 1 O0TOGpakeHusa curHana. Ecnu Tpurrep HacTpoeH npaBuibHO, OH MOXET NpeobpasoBbIiBaTb
HecTabunbHble N306paeHns NnNn NyCcTon 3KpaH B OTYETNMBbLIA curHan. Huxke npusoaatrca 6asoBble
CBefEeHUus o Tpurrepe.

UcTouHuK Tpurrepa: Tpurrep MOXET MMETb HECKONbKO UCTOYHUKOB. CambiM pacnpoCTpaHeHHbIM
sBnsetca BxogHon kaHan (CH1 n CH2). HesaBucumo o1 Toro, otobpaxkaetcs nm BXOAHOW CUrHarn, OH
MOXET 3arnycKkaTb CTaHAapTHbIE ornepauun.

Tun Tpurrepa: Ocuunnorpad MMeeT LeCTb TUMOB TPUITEPOB: (OPOHT, BUAEO, LUMPMHA UMNYIbCa,
HaKIoH, AOMONHUTENbHOE BPEMS U anbTepHaTUBHbIN

»  ®POHT - UCMOSb3yeT aHaNoroBble UMM LMGPOBbLIE UCTbITaTeNbHbIE LEnn s
CUHXPOHM3ALMN. DTO NMPOUCXOAMNT, KOrda UCTOYHMK BXOOHOMO TpUrrepa nepecekaet
3afaHHbI YPOBEHb B 3aaHHOM HanpaBfieHNN.

> Bwneo-Terrep BbINONMHAET NoneBsyw U1 J'II/IHeﬁHyIO CUHXPOHU3aLUNio Yepes CTaHAapTHbIE
BnaeocurHarnbl.

> Terrep no AnNUTenbHOCTU UMNynNbCa MOXET 3anyCKkaTb HOPpMalibHble N HECTaHOAPTHbIE
MMNynbChbl, KOTOPbl€ COOTBETCTBYIOT YCIOBUAM TpUrrepa.

» HaknoH ncnonb3yeTt BpemMda nageHuna n HapactaHua Ha (*)pOHTe CurHana ana CUHXpoHu3auunn.

» Tpwurrep [ononHUTENbLHOro BpeMeHU MEET MeCTO MOocrie TOro, Kak (poHT curHarna
[AoCTUraeT 3ajaHHOro BPEMEHN.

» AnbTepHaTUBHbIN TPUrrep, ABNSIOLMIACA PYHKLUMNEN aHaNoroBbix ocumnnorpados, BolgaeTt
CcTabunbHOE OTODpaXXeHne cUrHarnos C
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OBYMsi pasHbIMW YacToTamu. [naBHbiM 06pa3om, OH MCNornb3yeT 3afaHHY YacToTy Ans
NMepekroyeHnss Mexagy ABymsa aHanoroBbiMu kaHanamm CH1 u CH2, 4ytoGbl kaHambl
co3faBanu curHanbl Tpurrepa Yepes Lenb Tpurrepa.

Pexxum tpurrepa: Bol moxeTe BbiGpaTh pyyHOW UM aBTOMaTUYECKUA pexuM, 4Tobbl onpeaenuTb
cnoco® npuema pAaHHbIX ocuunnorpadoMm, Korda oH He obHapyxuBaeT ycnoBue 3anycka. B
aBTOMaTUYECKOM peXuMe MNpuem OCYLLECTBNSETCA B OTCYTCTBUM AencTylowero Tpurrepa. OH
no3BonsieT co3naTb curHanbl 6e3 Tpurrepa ¢ pasBepTkon no Bpemenu 80 mc/oen. nnn meHee. B
HOpManbLHOM pexume oTobpaxkaemble curHanbel OOHOBASIOTCHA, TOMbKO Korga ocuunnorpad
obHapyxvBaeT AelcTBUTENbHOE ycnoBue 3anycka. [lepen Takmm obHOBReHuem ocuunnorpad Bce
elle otobpaxaeT cTapble curHanbl. JOTOT PeXMM criegyeT MCMoNb30BaTb, TOMbKO €CM Bbl XOTUTE
npocmoTpeTb 3(PEPEKTUBHO CUHXPOHU3NPOBAHHbBIE CUrHasnbl. B atom pexume ocuunnorpad
oTobpakaeT curHanbl TOMbKO Nocne nepeoro Tpurrepa. Ons BbINONHEHUs OAUMHOYHOrO LMKNa npuemMa
HaxxmuTe kHonky SINGLE SEQ.

Bxopn tpurrepa: Bxop Tpurrepa onpegenseT, Kakas 4acTb curHana 6yaeT nogaHa B Lenb Tpurrepa.
OTO MOXET NoOMOoYb B MOMyYeHnn ctabunbHOro otobpaxeHusa curHana. [nsa 3anycka Bxofa Tpurrepa
HaxxmuTte kHonky TRIG MENU, BeiGepuTe Tpurrepa Edge unu Edge, 3atem BeiGepute nyHkT Coupling.

MonoxeHue Tpurrepa: KoHTPOSb rOPM3OHTANILHOMO MOMOXEHWS 3aaeT BpeMsi MeXAY MONoXeHnem
Tpurrepa v LEHTPOM 3KpaHa.

HaknoH u ypoBeHb: CpefcTBa KOHTPONA HaknoHa n ypoBHs (Slope n Level) nomoratoT onpegennts
Tpurrep. Onums Slope onpegensieT, roe HaxoguTCA Tovka TpuUrrepa - Ha HapacTalolweMm Wnu
crnagjawuwem poHTe curHana. [ns KOHTPOmMs HakmnoHa Tpurrepa HaxmuTte kHonky TRIG MENU,
BblbepuTe Tpurrep Edge (ppoHT) 1 mcnonb3yinTe kHomky Slope, 4TOObI BbIOpaTh HapacTaloLWwmn unm
cnagatowun poHT. KHonka LEVEL koHTponupyeT nonoxeHue Ha ppoHTE, B KOTOPOM Haxo4uTCs
TOYKa Tpurrepa.

YpoBeHb TpUrrepa MoXxHO
HaCTPOUTbL BEPTUKAmBLHO.

Hapactatowmn dopoHT Hucnagaowmii opoHT

HaknoH Tpurrepa MoxeTt ObITb HapacTalwum nnm cnagarowmm.
4.3 MonyyeHune AaHHbIX

Mpu nony4yeHun aHanoroBoro curHana ocuunnorpad npeobpasyet ero B uudposon. MmeeTtcs aea
cnocoba npvema: npuem B pearlbHOM BPEMEHU W 3IKBMBANEHTHLIN npuem. [Mprvem B peanbHOM
BpemeHn umeet Tpu pexuma: Normal, Peak Detect n Average (HopmanbHbIN, OOHapyXeHWe MUKOB U
cpenHuii). Ha ckopocTb NnpremMa faHHbIX BNUSIET HACTPOMKa pasBepPTKM NO BPEMEHMN.

Normal: B pgaHHOM pexume nonyyeHusa ocumnnorpad npuHMMaeT CcurHan uvepes O[MHAaKOBble
BPEMEHHbIE MHTepBanbl Ans MNOCTPOEHMS ocuunnorpamMmmbl. OTOT PEXMM MO3BONSAET TOYHO
otobpasute curHanel.  OgHAKO nNpU MNOMOLUM HEro Hemnb3s MNonyyYnTb ObICTPble W3MEHEHMS
aHarnoroBoro curHana, KoTopble MOryT UMETb MECTO MEXAy OBYMS MpuemMamu, YTo MOXEeT NPUBECTYU K
rmoMexaM M NMPOMyCKaHWIO y3KMX MMMYNbCOB. B Takux cnydasx cnegyeT ucnonb3oBaTb pexunm Peak
Detect ans npvema gaHHbIX.

Peak Detect: B atom pexume npuema ocuunsorpad npuHMMaeT MakcumarbHble U MUHUMalbHble
3HaYeHUs1 BXOOHOTO curHana
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Ha KakOOM WHTepBarne npuvema W WCMOoNb3yeT 3TV 3HA4YeHWUs Ans OTOGpaKeHust curHama. Takum
obpasom, ocuunnorpad MOXeT MNpUHMMAaTb M oTobpakaTb 9TW Y3KME WMMYNbCbl, KOTOPble
nponyckatoTcs B pexume Normal. OgHako B 3TOM pexume UMeloTcs Gonee BbICOKME NOMEXM.

Average: B paHHOM pexume nonydeHus ocuunnorpad npvHMMaeT curHanbl, ycpeaHsieT UX U
oToGpaxkaeT B BMAe OCUUMNNOrpaMmbl. ITOT PEXMM MOXET MCMOMb30BaThbCA ANSA CHUXEHUS YPOBHS
CnyyYyanHoro wyma.

OKBUBaNEeHTHbIN NpueM: OTOT TUMN NpMemMa MOXeT UCNONb30BaTbCA ANS NEPUOLNYECKNX CUTHANMOB.
B cny4yae o4eHb HM3KOWM CKOPOCTU Mpuema AaHHbIX MPU UCMONb30BaHUM NpuemMa B pearibHOM BpeEMEHHU
ocumnnorpacd ncnonb3yet GUKCMPOBaHHYK CKOPOCTb AMsi MpUeMa AaHHbIX C MOCTOSTHHON HEBOIbLLOMN
3alepKKOM nocne Kaxaoro npuema kagpa faHHbix. [locne noBTopeHus Takoro npuema B TeveHue N
pa3 ocuunnorpad BbicTpamBaeT nony4yeHHble N KagpoB MO BpeMeHU, YToObl COCTaBMTb HOBbIN Kagp
OaHHbIX. 3aTeM MOXHO BOCCTaHOBUTb curHan. KommyectBo pa3 N CBfi3aHO CO CKOpPOCTbIO
3KBUBANEHTHOro npmnema.

PasBepTka no BpemeHu: Ocumnnorpad ouUMPPOBLIBAET CUTHaANbl MyTEM MOMyYeHUs1 3HAYeHUs
BXOAHOIO CurHana B AOWCKpeTHbIX Tovkax. PasBepTka no BpemeHV MO3BOMASET KOHTPONMPOBATb
yacTtoTy oumncpoBku curHanos. Wcnone3dynte kHonku TIME/DIV, yTobbl oTperynupoBaTtb pa3BepTKy
Mo BPEMEHU Ha rOPU3OHTarbHON LWKarne, KoTopasd COOTBETCTBYET BalUMM LiEMsIM.

4.4 MacwTtabupoBaHue ¥ NO3MLMOHMPOBaHUE CUrHana

OTobGpaxkeHWe CUrHanoB Ha 9KpaHe MOXHO W3MEHWUTb MNyTemM perynupoBkM uMX Maclitaba u
nonoxenus. lNMpu n3amMeHeHUn macluTaba n3obpaxkeHne curHana yBenmuynBaeTcsl Ui yMeHbLIaeTCs.
Mpy N3MEHEHUN NOMNOXEHUS CUrHan OBUraeTcsl BBEPX, BHW3, BIIEBO UMW BNpPaBo.

MHamkaTop KkaHana (pacronoXeHHbI creBa OT CeTKWU) YyKasbiBaeT KaOblii CUrHam Ha akpaHe.
NHamkaTop ykasbiBaeT NCXOOHbIV YPOBEHb PacnofioXeHns curHana.

BepTukanbHas wWKana u nonoxeHuwe: BepTukanbHOe MONOXeHWE cuUrHana MOXHO W3MEHUTb,
nepemMellas ero BBEPX M BHWU3 MO 3KpaHy. [ns cpaBHEHWS OaHHbIX Bbl MOXETE BbICTPOUTb CUrHarbl
apyr Hag gpyrom. [lpu HaxaTum kHorku VOLTS pns M3aMeHeHusi BepTMKamnbHOW LWKamnbl curHana
oToBpaxeHne curHana CXnMMaeTcs Unn pacLuMpsieTcst BEpTUKanbHO 4O UCXOOHOrO YPOBHS.

FopusoHTaanaﬂ wkKana v nonoxexHue: [laHHble go CUHXPOHU3aUunun

Bbl moxeTe otperynupoBaTb HacTporiky HORIZONTAL POSITION, 4ytob6bl npocmaTprBaTh AaHHbIE MO
CWrHamny 40 CUHXpOHM3auMu unu nocne Hee. pu M3MEHEHUN TOPU3OHTarNbHOrO MOMOXEHUSA cUrHana
Bbl MEHSIETE BPEMSI MEX/Y MOSIOXEHNEM TpUrrepa 1 LLEHTPOM 3KpaHa.

K npumepy, ecnv Bbl XOTUTE OOHaAPYXUTb MPUYMHY MOMEXM B UCMbITAaTENbHOW Lenu, TO Bam cnegyet
3anycTuTb Tpurrep BO BpeMsi MOMEXM W BbICTaBUTb [AOCTAaTOMHO [ANUWHHBIA nepuoa nepepq
CVHXPOHM3aumen, YToObl NONYy4YMTb AaHHbIE OO0 MOMEXW. 3aTeM MOXHO aHanu3npoBaTb AaHHble OO0
CVMHXPOHM3aUMN W BbISBUTb BO3MOXHYHO MPUYUHY. Bbl MOXeTe W3MEHWTb TOpPU3OHTaNbHOE
MacwTabupoBaHue curHanos npu nomowwn kHonku TIME/DIV. K npumepy, Bbl MOXeTe NPOCMOTPETb
TONbKO OAWH LMKI CUMrHana, 4tobbl uamepuTb BbIOpOC Ha HapacTawweM dpoHTe. Ocumnnorpad
nokasblBaeT rOpU3oHTarnbHyl0 LWKany B BUAEe BPEMEHU Ha AeNneHne B AaHHbIX O Wkane. Tak Kak aons
BCEX aKTUBHbIX CUrHANOB MCMOMb3yeTcs O4Ha W Ta e pasBepTka No BpeMeHu, To ocuunnorpad
oToGpaXkaeT TOMNbKO OOHO 3HaYeHWe ANns BCeX aKTUBHbIX KaHaroB.
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4.5 UamepeHue curHana

Ocuunnorpad oTobpaxaeT rpadvkv HanpsKeHUs U BPeMeHW U MOXEeT MOMOYb B MU3MEepeHUn
oTobpaxaemMoro curHana. VMeeTcs HecKONbKO CrMOCOGOB M3MepeHWsl: NMpPU MOMOLLM CEeTKM,
KYPCOPOB UMM aBTOMaTUYECKOro M3MEpEeHUs.

CeTtka: OTOT MeTOA NO3BOSISIET COBEPLLUTbL ObICTPYIO BU3YarnbHY0 OLEHKY W BbINOSIHUTL NPOCTOE
N3MepeHue Npu NOMOLLN AeNEeHUN CeTKN 1 koaddmumeHTa MacluTabnpoBaHus.

K npumepy, Bbl MOXeTe BbINOMHUTL NPOCTbIE N3MEPEHNS], MOCUMUTAB KPYMHbIE U MENKue AeneHnst
CETKM M YMHOXUB MX Ha KoadhpuumeHT macwTabupoBaHus. Ecnu mexagy MUHMManbHbIM Y
MakcMMmarsibHbIM 3Ha4YeHMeM curHana HamgeHo 6 KPYMnHbIX BepTuKasbHbIX AENeHUn ceTkn u
nmeetcs koaddpuumMeHT macwTabupoBaHua 50 mB/geneHve, TO MOXHO ferko BbIMMCNNUTb
MEXMMKOBOE HarpsiKeHne:

6 peneHnn x 50 mB/genenune = 300 mB.

Cursor (Kypcop): OT1oT MeTo4 no3BOnsieT BaM BbINOMHATbL U3MEPEHUS MyTEM MNepeMeLleHuns
Kypcopa. Kypcopbl Bcerga nosiBnsoTca B nape, n otobpaxkaemble pe3ynbTaTthbl - 3TO BCEro NULLb
N3MepeHHble 3HavYeHus. MmeeTcsa ABa BUAa KypCOPOB: aMMNUTYAHLIN KypCop U KYpcop BPEMEHM.
AMNAMTYOHbBIA KypCcOp NOSBASETCS B BUAE rOPU3OHTanbHOM NPepPLIBUCTON NNHUN A58 U3MEpPEHUs
BEpPTUKamNbHbIX NapaMeTpoB. Kypcop BpeMeHu NosBRAsIETCS B BUAE BEPTUKANbHOW NPEPbIBUCTON
NNHUKN NS U3MEPEHUS TOPU3OHTarbHbIX NapamMeTpPoB.

Mpu ncnonb3oBaHMKM KypcopoB ybeamTech, YTO UCTOMHUK 3afaH Ha CUrHan, KOTOPLIN Bbl MOXETE
N3MepuTb Ha 3kpaHe. [na ucnonb3oBaHus kypcopoB HaxmuTe kHonky CURSOR.

Hantek /@1 T

CHI . 0.
Type Source S -1pgy Defta
Voltage 9E 100V 2.00v

ABTOMaTH4YecKkoe uamepeHue: B aTom pexume ocuunnorpad BbINomHAET BCE U3MepeHust
aBTOMaTM4ecku. Tak Kak B U3AMEPEHUN UCMONb3YITCA TOYKU CUrHana, To OHo siBnsieTcs Gonee
TOYHBIM, YEM M3MEPEHUS MPU MOMOLLIM CETKN UMK KypCcopoB. ABTOMaTUYECKME N3MepPeHUs]
nokasblBatloT pe3ynbTaTbl U3MEPEHMs NpY NMOMOLLM NoKasaHWn, KOTopble Nepruoandeckn
OGHOBMSAOTCSA HA HOBbIE JaHHbIe, MONyYeHHblE OT ocuunnorpada.
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BasoBble npuHUMnbI paboTbl

naBa 5 ba3zoBble NPUHUUNBLI PaboThbI

MepegHas naHenb ocumnnorpada pasgeneHa Ha HecKonbko (YHKUMOHanbHbIX obnacTten. B
3TON rMaBe Mbl AaAMM KpaTKui 0630p BCeX KHOMOK yrnpaBrneHus Ha nepegHen naHenun, a Takke
nMHpopmMauumn, otobpakaemon Ha akpaHe, U NpoBeAeHUs UchbiTaHUA. Ha cnepytolem pucyHke
n3obpaxeHa nepenHss naHenb Undpooro ocumnnorpada cepun DSO8000E.

Measure

Frequency Period PKPK ;
1,000KHz | 1.000ms 316V L

W e e e e

AUTOSET

L -

v

caTm
e
VIRLC 4 W

oA mA com
FUBED MAXYMA  FUBED MAXESA

17 16 7 15 14 13

MepeaHsia naHenb cepum DSO8000E

OnwncaHue

1. X/K-ancnnen

2. F1~F5: 3agaTtb unu nepeknoymTb Onunm MeHo
3. BkniounTb NoacBeTKY.

4. MEAS: Noka3aTb MEHIO U3MEPEHUIA.

PyKkoBoAcCTBO Nosib3oBaTena Ha NnopTaTuBHbIe ocuuanorpadsl cepuit DSO-8000E/DSO-1000E 12



BasoBble npuHUMnbI paboTbl

5. AUTORANGE:

6. MENU OFF: BkntounTb/0TKNIOYNTL MEHIO

7. MENU: BKMOYMTE/OTKNIOYNTL MEHIO

8. AUTO: VcnonbayeTca ansg aBTOMaTMYECKON HAaCTPOMKN B pexunme paboTbl ocumnnorpada
9. RUN/STOP: kHonka ans 3anycka 1 0CTaHOBKWU paboThl.

10. KHonku HanpasneHus

11. TRIG: NokasaTb MeHI0 Tpurrepa

12. LEVEL: OTperynupoBaTtb ypoOBEHb TpUrrepa

13. TIME/DIV: YBENUUMUTb UM YMEHbLLUTL Pa3BePTKY MO BPEMEHU

14. POSITION: OTperynupoBaTb NOMOXEHNE TOYKM 3anycka Ha rOpU30oHTarnbHON LIKare.
15. HORI: lNokasaTb ropnaoHTanbHoe MeHo

16. VERTICAL: OTperynupoBatb BEpTUKaNbHOE NMOMNOXEHNE curHana

17. VOLTS: YBennunTb Unu yMeHbLUUTb HanpsikeHne/gen.

18. KHonka nuTaHus.

19. REF: MNokasaTtb meHio REF

20. MATH: Nokasatb MeHto REF nnu REF

21. CH2: NokasaTb MeHio CH2

22. CH1: NokasaTb MeHto CH1

23. UTILITY: MNMokasaTtb meHto Utility

24. SAVE RECALL: Nokasatb meHio SAVE nnn RECALL

25. RECORDER:

26. SCOPE/DMM: MNMepekntounTb nHTEpderickl pyHkumin DMM, Scope nnmn Waveform Generator
27. CURSOR: lNoka3saTtb MeHto Cursor

5.1 ObnacTtb oToOpaxeHUn

1. Jlorotun
Hantek

2. ®opwmar
oToOpaxeHus: IE : XY
YT - > Toukm
: BekTOphl

: Cepbill UBET yKa3biBaeT HA aBTOMATUYECKYI0 YCTONYMBOCTL; 3eeHbIn 0603HavaeT,
4YTO OTOOpaXKeHMe YCTONYMBOCTU BKIKOYEHO. ECNun MKOHKa MMeeT 3eneHbIn LBET, TO
Bpems oTobpaxkeHnss yctonumsocTn bygeT oTobpaxkaTbCA 3a HEMN.
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16

17

15— TR Y CH1 [

Coupling BYY 20M Volt/Div 9
14 1312 11 10
3. Pexum nonyyeHus: Normal, Peak Detect n Average (HopmanbHbIA, 0GHapyXeHue NnKos u
cpeaHun)

4. Crartyc Tpurrepa:

Ocuwmnnorpad npuHMMaeT AaHHble nepen TPUITEPOM.

IE Bce gaHHble nonyyeHbl, ocuunorpad rotoB NpUHNATL TPUITEP.
T Ocuumnnorpacd obHapyxun ycrnosue 3anycka u NpUHUMaeT AaHHbIE.

Ocu,vmnorpacb HaxoamuTcAa B aBTOMaTU4ECKOM peXxnm U npuHMMaeT CUrHarsbl bes

TPUITEPOB.
[s] Ocuwmnnorpad NOCTOSIHHO NPUHUMAET N OTOGPaXKaeT AaHHbIE CUTHArIOB B peXume
CKaHUpOBaHMS.
° Ocuwmnnorpacd npekpaTtun nonyyYeHne AaHHbIX cUrHana.
S Ocuumnnorpad 3aKOHYUI LUK OAMHOYHOIO Npuema.
5. WkoHka MHCTpymeHTa:

.: Ecnu 3aropaeTca aTa MKOHKa, 3TO 3HAYMUT, YTO KnaeuaTtypa ocuunnorpada 3abnokuposaHa

rnaBHbIM KOMMbIOTEPOM Yepe3 KoHTposb USB.

]
: Ecnu aTa MKoHKa 3aropaeTcs, 3To 3Ha4mT, 4To noaknodeH USB avck.

-: VkoHKa 3aropaeTcs, TONbKO ecnv Beaombli MHTepdenc USB noakntoyeH K KOMMNbHTepy.

6. [naBHOE OKHO pasBepTKM MO BpeMeHu

7. OTobpaxeHune NonoXeHNs OkHa B NaMATW AAHHbLIX U ANMHbI AaHHbIX
PyKkoBoAcCTBO Nosib3oBaTena Ha NnopTaTuBHbIe ocuuanorpadsl cepuit DSO-8000E/DSO-1000E
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8. PasBepTka OkHa No BpeMeHU

9. Pabo4ee MeHI0 NoKa3bIBAET pasHy MHAOPMaLMIO 4518 pasHbIX PYHKLMOHAMNBbHbIX KHOMOK.
10. YpoBeHb Tpurrepa

11. Twn Tpurrepa:

I Tpurrep Ha HapacTatoweM (ppoHTe.
\ Tpurrep Ha cnagatoem poHTe.
™ ¥ Tpurrep no BuaeocurHany ¢ IMHENHOMW CUHXPOHU3aLMen

-~ . Tpurrep no BMaeocurHany ¢ NofieBon CUHXpoHU3aumen

l_' . Tpvlrrep no AnnTeribHOCTU nMnyrnbca, NoyfioxXunternbHada noJidpHOCTDb.

u : Tpurrep no oNUTENLHOCTN UMNYNbCa, OTpULaTenbHas NONSPHOCTb.
12. [nanas3oH ypoBHA.
13. VIKOHKa yKkasblBaeT Ha TO, UHBEPTMPOBAH NN CUrHarn.
14. TMpepnen nonocel nponyckaHua 20M. Ecnu aTa nkoHka 3aropaeTcsl, 3TO 3Ha4YUT, YTO BKMOYEH
npegen norockl NponyckaHusi, B NPOTUBHOM CIlydae OH OTKIHOYEH.
15. VIKOHKa yKasblBaeT Ha BX0Of, KaHana.
16. Mapkep kaHana
17. OkHO oTOGpakaeT curHarn.

5.1.1 dopmart XY

dopmaTt XY ucnonb3yeTcs Ansa aHanmsa ¢asoBbIX pasHuWL, KOTopble NpeacTaBreHbl durypamm
Jluccaxy. ®opmart nomellaeT HanpsbkeHne Ha CH1 u HanpsxeHne Ha CH2 Ha rpadhmke, roe CH1
- 3TO ropm3oHTanbHasa ocb, a CH2 - 310 BepTMkanbHasa ock. Ocuunnorpad Mcnonb3yeT pexnm
npuema Normal 6e3 Tpurrepa n otobpaxaeT gaHHble B BMAE Tovek. YacToTta auMckpetmsaumu
dukcumposaHa Ha 1 MC/c.

Ocuwmnnorpad MoxeT nonyyaTtb curHansl B oopmate YT ¢ nobon YacTtoTon guckpetusaumn. Bol
MOXeTe npocMaTpuBaTb TOT e curHan B dopmate XY. [na BbINOMHEHUA 3TOW onepaumu
cnegyeT OCTaHOBUTb NpUeEM N n3MeHnTb chopmat gucnnes Ha XY.

B cnepgytowen Tabnuue nokasaHa paboTa cpeacts ynpaeneHusa B popmate XY.

CpepcTtBa ynpasieHus MUcnonb3ayetca uam Het B popmate XY

Cpepnctea ynpasnerusi CH1 VOLTS n VERTICAL POSITION HacTpoiika ropusoHTanbHoro maclutabmpoBaHus u
MONOXEHMS

[MocTosiHHas HacTporika BepTUKanNbHOro
MacLTabvpoBaHus u

Cpeactea ynpaeneHus CH2 VOLTS n

VERTICAL POSITION Nonoxexns

Reference unu Math He ncnonbayeTcs
Kypcopbl He ncnonbayetcs
Autoset (cbpoc chopmaTa oTobparkeHnsa oo YT) He ncnonbayetcs
CpepncTBa ynpaBneHus pa3BepTKOl No BpeMeHu He ucnonbsyetcs
CpepncTBa ynpaBneHus Tpurrepa He ucnonb3syeTtcsa
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5.2 Nl'opusoHTanbHble cpeacTBa yripaBneHus

[Opu30OHTanbHblE CpeacTBa yMNpaBfeHUs WCMOMb3yTCA AN M3MEPEHUs TOPM3OHTarNbHOro
MacLTabmMpoBaHMs 1 MNONOXEHUsI cUrHanoB. [lokasaHWsi rOpU3OHTANbHOIO NOMOXEHUSA coaepKaT
BpeMSsl, NpeACcTaBneHHOEe LLEHTPOM 3KpaHa Npu NOMOLLM BPEMEHU TpuUrrepa, paBHoOro Hynw. [pu
N3MEHEHUN rOPU3OHTaNbHOro MaclTabnpoBaHUA CUrHan pacluMpsaeTcs UM CKMMaeTCs K LLEHTPY
3KpaHa. [lokasaHusi cnpaBa BBEPXY KpaHa MoKa3biBaloT TEKyLLee ropu3oHTaribHoe NOSIoXeEHWE B
cekyHay. M obosHadaeT "rnaBHyto pa3BepTky no BpemeHun”, a W - "pasBepTKy No BpeMeHu OkHa".
Takke ocuunnorpac MMeeT CTperky HaBepXy CETKU NS yKaszaHUsi ropU30HTaNbHOMO MOSOXEHWS.

1. NOJNIOCA TOPU3OHTAIIbHOI'O MONOXEHUA: Vicnonb3yeTca ona ynpaBneHus NonoXeHnem
Tpurrepa B LieHTpe 3KpaHa.

2. Kaxxgbin nyHkT B MeHto HORI onncaH Huke.

Onuuun

Hacrpoitku

KommeHTapuu

Window
Ctrl

Double Win
Single Win

3agaTb pexum okHa Current Ans o4HOro UM ABYX OKOH

Window Sel

Major Win
Minor Win

BblGop KpynmHOro unv Marnoro okHa B peXxvme OBYX OKOH.
Mocne BbIGOp OKHO nopcBeudvBaeTcd. Haxmute Ha aTy
KHOMKY B PEXMME OAHOr0 KOHa, YTOObl BOWTU B PEXuUM
[ABYX OKOH.

HoldOff

Bbibepute 370 MEHIO M HaXMUTE CTPENKU BBEPX U BHU3,
YTOOblI OTperynupoBaTb BPEMSA yAep)XaHus Tpurrepa B
npegenax 100 HC - 10 c.

Reset

BoccTtaHoBUTb rOpuU3oHTanbHOE NOJIOXEeHWUe Tpurrepa B UEHTpe 3KpaHa.

Pre Mark

3Ta YHKLUMSI UCMOSb3YETCS TONBbKO B pexumMe AByX OKOH. OHa
CTaBUT OTMETKM B MecTax perucTpaumm curHana, KoTopble
MHTEPECHbI

nonb3oBaTensiM M UWET 3T OTMETKM NpY MOMOLUM CTPEesiok
BNpaBo 1 BneBo. 3aTeM OHa pacnonaraeT OKHO Haj OTMETKOWN
ANs NoApO6HOro N3yyeHus.

Next Mark

OTa PYHKUUS MCNOMb3YeTCs TOMbKO B PEXUME [BYX OKOH.
OHa cTaBUT OTMETKM B MecTax peructpauum curHana,
KOTOpble WHTEPECHbI NOSb30BaTeNsIM U ULLET 3TU OTMETKU
npu MNOMOLLM CTPENOK BMpaBo M BneeBo. 3aTeM OHa
pacrnonaraeT OKHO Haj OTMETKOW AN NoapOOHOro N3yyeHus.

Set/Clear

MocTtaBntb unu yaannTb TEKYLLYHO OTMETKY.
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OTa yHKUMS UCMonb3yeTcs B PEXUME [BYX OKOH.
Haxmute Ha KHOMKY MeHI0, 4TOObl aBTOMaTU4ecKu
Play/Stop NnepemMecTuUTb ee CrieBa HanpaBo C 3a4aHHOW CKOPOCTLIO.
B pacLuMpeHHOM OKHe oyayT oTobpaxaTtbcs
COOTBETCTBYHOLLME CUFHana OO  OCTaHOBKM  Mpwu
OOCTMKEHMM NPaBOro Kpasi FNaBHOMrO OkHa CKaHUMPOBaHUS.

Pexnm ogHoOro okHa

Hantek /[ #(f1[A]

Pexxum ABYyX OKOH (NMOSHbIN 3KpaH)

PacnonoxeHne gaHHbIX paclwmnpeHHOoro okHa B namM4aTu

<—— KpynHoe OKHO

‘ Manoe okHo
(pacwmpeHHoe OKHO)

— o @K OHI /" 1.0# | " Horizontal |

Window Ctrl Wlnow eI HoldOff 13 '
Major Win

3.TIME/DIV: Vicnonb3ayeTca AN U3MEHEHUS TOPU3OHTanbHOW LUKarnbl BpeMeHn Ans yBenuieHus
WUNN YMEeHbLUEHNsT curHana no ropusoHTanu. Ecnu npvem curHanoB ocTaHOBMEH (MpU NMOMOLLM
kHonkn RUN/STOP), To cpenctso ynpaenenus TIME/DIV pacwmpuT unu cokpatuT curHan. B
pexunme OBYX OKOH HaXMuTe KHomky F1, 4ToObl BbIGpaTh KpynHoe unmn manoe okHo. [Mpu Bbibope
KpYMHOro okHa kHonka F1 umeet Te e yHKUMKM, YTO M B pexunme ogHoro okHa. [pu Bbibope
Marnoro okHa Haxmute kHornky TIME/DIV, 4tobbl macwTtabupoBaTb curHasn, 4Ybe yBENUueHue
pocturaet 1000.
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5.2.1 Oucnneun pexunma ckaHnpoBaHusa (pexum Roll)

Ecnn TIME/DIV 3agaHo Ha 80 mc/gen. unv MeHblue, U BKIOYEH aBTOMATUYECKUIA PEXMM TpuUrrepa,
ocumnnorpad paboTaeT B pexume npuMema ckaHupoBaHus. B aTom pexume oTobpaxeHune curHana
obHoBnseTcH crieea Hanpaso 6e3 Tpurrepa Unm KOHTPOIIS TOPU3OHTAITbHOIO MOJTOXEHUS.

5.3 BepTtukanbHble cpeacTsa ynpasreHuUs

BepTI/IKaJ'IbeIe cpeactea ynpablieHMA MOryt ucnonb3oBatbCA AO5A 0To6pa>|<eH|/|;| n yaaneHua
CUrHanos, HaCTDOIZKI/I BepTUKarbHoOro MaCLIJTa6I/1pOBaHI/I$| n no3nuunn, 3agaHnAa BXOOHbIX NapamMeTpoB
N BbINOSMIHEHUS MaTemMaTUyecKMx BbluMcneHun. Kaxabli kaHan umeeT oTaernbHoe BepTuKanbHoOe
MEeHI0 And HaCTp0I7IKI/1. Hwuxe npuBOANTCA onmMcaHne MeHHo.

1. NOJIOCA BEPTUKAINIBHOIO MNONOXEHWUA: MNMepemelleHne curHana kaHana BBepX M BHU3 Ha
3KpaHe. B pexvme OBYX OKOH nNepemecTuTe curHanbl B 0B60MX OKHax OAHOBPEMEHHO U B OOHOM
HanpasneHun. [1Ba kaHana cOOTBETCTBYIOT ABYM MOMocam.

2. Menw (CH1, CH2): lMokasaTb MyHKTbl BEPTUKANIbHOTO MEHIO; BKMHYUTL WU OTKIIOYMUTD
oToGpaXKeHne CUrHanoB KaHanoB.

Oonuuu Hacrpoiiku KommeHTapuu
OTkpbITbIN BXOA nponyckaeT coctasnsowme DC n AC
DC BXOOHOro curHana.
Channel AC 3akpbIThii BXOA 6nokupyeT coctasnstowme DC BxogHoro
inpt(;t GND curHana v ocrnabnset curHans! Hwke 10 u.
mode

3emnsa pazbeanHsieT BXOAHOW cuUrHan.
OrpaHuyeHune WUPUHbI NPONYCKaHWs A YMEHbLLEeHWS!
nomex oTobpaxeHusi; UNbTPbI U CUTHAN N YyCTpaHeHus

20MHz Bandwidth Unlimited

Limit Limited

nomex v APYrnx HEHYXHbIX BY koMnoHeHTOB
) Bui6op paspelueHusi nonockl VOLTS.

Volt/Div oarse Coarse 3aaaeT nocrnegoBatenbHocTb 1-2-5. Fine usmensiet

paspeLUeHns ¢ ManbIM Larom mMmexay Hactporikamm Coarse
1X

Bbibop 3HayeHne B COOTBETCTBMM C KOS DULMEHTOM
Aenexus wyna

Llyn ::gg(x ans obecneyeHnst NpaBuIbHbIX BEPTUKArbHbLIX MOKa3aHWU.

1000X Mpwn ncnonb3oBaHuu wyna 1X yMeHbLUUTE LWMPUHY
nponyckaHus 60 MIu.
Invert 8‘: MHBEpTUPOBATH CUrHaN OTHOCUTENBHO MCXOAHOMO YPOBHS.
Reset 3apgatb BepTuKarnbHOe MONoXeHre KaHana B LeHTpe

BEPTUKarbHOIo aKpaHa,
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Pexxum Bxopa 3azemneHusi
VMcnonb3yeTcst ans otobpaxeHusa curHana 0 B. Bxog kaHana nogkritoveH K MCXogHoMy ypoBHio 0 B.
ToyHoe pa3spelueHue

Mpn HacTpovike TOYHOrO paspeLleHUss MokasaHus BepTuKarbHOro maclutabupoBaHus oTobpaxatoT
genictButenbHble HacTporikn VOLTS. BepTukanbHasi wWkana MEHSeTCs TOMbKO MOCre HaCTPOMKK
VOLTS v 3agaHus 3HaveHus Coarse.

YpaneHue oTobpaxeHUsA curHana

UTobObl yaanuTb curHam ¢ 3KpaHa, cHavana HaXmuTe KHOMKY MeH, YToObl MokasaTb BepTUKanbHOe
MEHI0, 3aTEM HaXMuTe elle pas, YTobbl yaanutbe curHan. CurHan kaHana, KoTopbli Heobs3aTernbHO
oTobpaxaTb, MOXET WUCMOfb30BaTbCA B Ka4yeCTBE WMCTOYHMKA Tpurrepa unm gnst maTeMaTU4ecKmMx
onepauun.

3. VOLTS

KoHTponb ocuunnorpaca Ans yBenvyeHuss unu ocnabneHuns curHana UCTOYHMKa curHana kaHana.
BepTukanbHbIii pasamep OTOGpaXkeHWsl Ha 9KpaHe M3MEHUTCS (YBEeNMUUYUTCA WM yMeHbLUUTCH) OO0
NCXoAdHoro ypoBHs. Takke Bbl MOXeTe WCMoNb3oBaTb KHOMKY F3, 4ToObl mepekntoyatbes Mexagy
Coarse u Fine.

4. MeHo MATH: OTo6pa3ntb MaTeMaTUyeckne onepauun curHana. MNoapobHocTn ykasaHbl B

cnepyowen Tabnuue. MeHio MATH copepXnt onumu CTOYHMKA ANs BCEX MaTeMaTuyecknx

onepauun.
Onepauun Onuumn NCToYHUKa KommeHTapumn
+ CH1+CH2 CnoxuTb KaHan 1 n kaHan 2
CH1-CH2 BblyecTb curHan kaHana 2 u3
o curHana kaHana 1.
BblyecTb curHan kaHana 1 13
CH2-CH1
curHana kaHana 2.
X CH1XCH2 YMHoxunte CH1 1 CH2.
/ CH1/CH2 Paspenuts CH1 Ha CH2
/ CH2/CH1 Pasgenuts CH2 Ha CH1
Position 3apaTb nonoxeHune kaHana Math.
Scale 3apaTtb BepTMKanbHoe MaclutabupoBaHue.
[insa BeiGopa JOCTYMHO NATbL BbIOOPOB OKOH:
Window Hanning, Flattop, Rectangular, Bartletta wu
Blackman
Source CH1
FFT ; CHz
Wcnoneayite kHonky FFT Zoom, 4Tto6bl HAacTponTb
pa3mep OkHa
FFT
zoom MacwTab: x1, x2, x5, x10. dBrms
Vertical Base Vrms

MpumeyaHue: Bce ebI6paHHbIe MEHIO MOACEeYeHbI OPaHKe8bIM U8emom.
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5.3.1 Marematnyeckoe BMN®

B aTon rnaBe onucaHo ncnonb3oBaHMe matematunyeckoro BN (bbicTpoe npeobpasoBaHue dypbe).
Bbl MoxeTe ucnonb3oBatb pexum BrNd, 4yTobbl pasnoXutb CUrHan BPEMEHHOTO MHTepBarna Ha €ero
YacTOTHbIE COCTaBMSAOLIMNE (CNEKTP), a Takke YTobbl HabNAaTh 3a CMrHanamu criegyrLmx TUMNOoB:

AHanManpoBaTb rapMOHMWKM B CUIOBbIX LUHYpaXx;

N3amepsaTb cogepxaHne rapMoHUK U UCKaXKEHWE B CUCTEMAX;
XapaktepusoBaTb MOMEXM B UCTOYHUKAX NMUTAHMS MOCTOSHHOMO TOKa;
McnbiTbiBaTb MMNYIbCHBLIE XapakTepUCTUKK UNbTPOB U CUCTEM;
AHannsnpoBaTtb Bubpauuto.

VVY VYV

UTtobbl ncnonb3osatb pexum Math FFT, BeinonHuTe cneayioLimne aencTeums:

» 3apaiiTe curHan UCTOYHMKA (BPEMEHHOIO MHTEpBana);
» Otob6pasute cnektp blo;

» Bblbepute TN okHa Brd;
»

HacTpoite YacToTy guckpeTtusaumm, 4tobbl 0To6pasnTb PyHOAMEHTANbHY YacToTy U FrapMOHUKK
6e3 N0BOoYHbIX COCTABMNAOLLNX;

Mcnonk3yinTte cpeacTea yBenuyeHusl, YTobbl yBENMUNTL CNEKTP;
Mcnonb3yinTte Kypcopbl, YUTOObI N3MEPUTL CNEKTP.

Y VY

5.3.1.1 HacTtpoika curHana BpeMeHHOro UHTepBana

o npumeHeHuns pexuma BrNd Heobxoanmo 3apgaTe curHan BpemeHHoro uHtepsana (YT). BeinonHute
cneayoLne aencTeums

1. Haxmute kHonky AUTO, 4To6bl nokasatb curHan YT.

2. Haxwmute kHonky Vertical Position, 4yTobbl BepTuKanbHO nepemecTuTb curHan YT K UeHTpy
(HyneBoe geneHuve) ansa obecneyveHus Toro, 4to bINd ByaeTt nokasbiBaTh NpaBUibHOE 3HAYEHNE
NOCTOSIHHOIO TOKa.

3. Haxmute kHonky Horizontal Position, 4To6bl pacnonoxutb 4YacTb curHana YT, nognexatiyto
aHanu3y, B BOCbMW LiEHTpanbHbIX AerneHunsx dkpaHa. B ocuunnorpade ucnonesyetca 2048
LeHTparnbHbIX TOYEK CUrHana BPEeMEHHOro MHTepBarna ans BbluucreHns cnekrpa brio.

4. Haxwmwnte kHonky VOLTS, utobbl Becb curHam HaxoAurncst Ha akpaHe. Ecnu Bcero curHana He
BMOHO, TO ocumnnorpad MoxeT oTobpasuTb HeBepHble pesynbTatbl BIMN® nytem gobasneHus
BbICOKOYACTOTHbIX COCTaBMSAOLLX.

5. Haxmute kHonky TIME/DIV, yTtobbl 06ecneunts paspelueHne, kotopoe TpebyeTtcst B cnektpe BIoO.
6. [lo Bo3MOXHOCTM 3aganTe ocuunnorpad Ha oTobpaxkeHne HECKONbKUX LIUKIOB cUrHana.

Ecnu Bbl HaxmeTe kHonky TIME/DIV, utobbl BbibpaTh BbICTPY0 HACTPOMKY (MEHbLUE LUKMOB), TO Ha
cnektpe BrN® 6ynet otobpaxaTbca 6onbLUNA Anana3oH YacToTa U YMEHbLUNTBLCS BEPOSTHOCTb MOMEX
Bro.

[nsa HacTpovikn oTobpaxeHust BN BeinonHUTE criegyowme gENCTBUS.

1. Haxmute kHonky M/R;
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2. 3apante FFT B onuun Operation;
3. BbibepuTe kaHan Math FFT Source.

B 6onbLumnHCTBE CriyqaeB ocuumnnorpad MOXeT Takke co3gaTb nonesHbin cnektp brd, HecmoTtps
Ha To, 4Yto curHan YT He 3anyweH. VIMEHHO 3TO NPOUCXOAWUT, €Crn CUrHam sBnsAeTcs
nepvoanYecKUM Unu crnyyYanHbiM (K NpUMepy, LLyM).

MpumeyaHue: lMepexoOHbIe unu nakemHble cu2Hasbl OOHKHbI CUHXPOHU3UPOB8ambCsi U
pacrnosazambcsi Kak MOXXHO 6J1UXe K UeHmpy 3KpaHa.

YactoTa HaMkBucTa

Camas Bbicokas 4yacTtoTa, KOTOPYH MOXET M3MepuTb Ntobon ocumnnorpad B peanbHOM BpEMEHHU
0e3 owmnboK - 3TO NOMoBMHA YacTOThl AUCKPETU3aUUN, U OHA Ha3bIBAaeTCsl YacToTa HaWKBMCTA.
YactoTHas wHdopMauus 3a npegenamm 4acToTbl HaWKBUCTA MMEEeT HEeOOCTaTOYHbIM Liar
AnckpeTusauumn, 4to BbI3biBaeT Nobo4dHble coctaenstowme bMd. Martematmyeckaa yHKUMS
MOXeT npeobpasoBatb 2048 LeHTpanbHbIX TOYEK CUrHama BPEMEHHOro WHTepBarna B CNeKTp
BMN®. Monyumewmiica cnektp Br® cogepxunt 1014 Toukm ot oTkpbIToro Bxoda (0 u) 4O YacToThI
HankBucta. OObIMHO 3kpaH cxmmaeT cnektp BIP ropmsoHTanbHo go 250 Toyek, ogHaKoO Bbl
MoXeTe ucnonb3oBaTb hyHkUMo FFT Zoom ansa pacwupeHns cnektpa BINd, ytobbl MOXHO 6bIno
YETKO BMAETb YacTOTHbIE COCTaBnALWME B Kaxaon ua 1-24 Todek gaHHbix B criekTpe bBrio.

lpumeyvaHue: BepmukanbHbIl OMKAUK ocyusisiozpagha HEMHO20 Npeabiliaem e2o nosocy
nponyckaHusi (70 My, 150 My unu 200 MI'y e 3asucumocmu om modenu; unu 200 Mly,
ecnu onyusi Bandwidth Limit 3adaHa Ha Limited). lMoamomy cnekmp BI® moxem
omobpaxamb delicmeumesibHyI0 4aCmMOMHYy UHhopMayuro Had nosocol nporycKaHus
ocyusinoepagha. OOHako amniumyOHasi uHgopmayusi pssGoM ¢ Mos1ocoll npPonycKaHust
unu ebiwe Hee He 6ydem mo4YHou.

5.3.1.2 Ortob6paxeHue cnektpa bMNd

Haxwvunte kHonky MATH MENU, 4to6bl oTKpbiTb MeHio Math.  mncnonb3ynte onumn, 4TOObI
BblOpaTh KaHana UCTOYHMKA, anropuTtMm OkHa U koadpmumeHT yBenmyeHms brd. OgHoBpeMeHHO
MOXXHO OTOOpaXxaTb TONbko oauH crnekTp Bro,

Marematnyeckoe bNo | Hactpoiiku | KommeHTapum

Source CH1, CH2 Bbibop kaHana B kayecTBe UCTOYHMKa BI®.
Hanning, Flattop,

. Bbibop Tvna okHa BIM®. Ona nonyyeHus
Window Rectangular,Bartlett, ﬂO,El.pOp6HOI7I VIHd)OpMaLJ,VII/Iﬂ y

Blackman cm. pasgen 5.3.1.3.

N3meHeHne FOPU3OHTAlIbHOro yBenm4yeHunsa

FFT Zoom X1, X2, X5, X10 otobpaxeHus bNd. [ins nonyyeHns nogpobHom
MHdopmauuu cMm. pasgen 5.3.1.6.
dBrms, 3agaTb abmc B KayecTBe BepTUKaNbHOW
pa3BepTKU
Vertical .
Base Vrms 3agatb Bepegrers B KAYECTBE BEPTUKANBHOWM
pas3BepTKU
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/21T &

Operate Source Window
Hanning
|

5

1. YacTtoTa B LeHTpanbHOM NIMHUK CETKN

2. BeptukanbHas wkana B Ab Ha genexne (0 Ab = 1 Bepeaners.)

3. [lopusoHTanbHas wWKana B BUAE YacTOThbl Ha gerneHne

4. YacrtoTa gucKkpeTusaumm B BUAE KONMYecTBa BbIOOPOK B CEKYHAY

5. Twn okHa BlN®

5.3.1.3 Bbl6op okHa BIN®P

OkHa yMeHbLIaoT NnpocaynBaHue cnekTpanbHbIX cocTaBnsowmx B cnektpe bId. Anroputm Brd
npegnonaraet, Yto curHan YT SABRASeTCA NOCTOSAHHO noBTopstowmmca. Ecnn umncno umknos
asnaetcs uenbim (1, 2, 3 ...), To curHan YT HauymHaeTcs 1 3akaHYMBaeTCs Ha O4HON amnnnTyae u
B dpopme curHana oTCyTCTBYIOT HECMIOLIHOCTMU.

Ecnu uncno uuknoB He siBnsieTcs LenbiM, To curHan YT HaunHaeTcsa u 3akaHuMBaeTCs Ha Pa3HbIX
aMmnnntygax n nepexoabl Mexay TokamMn Ha4arna U OKOHYaHUA BbI3bIBAlOT pa3pbiBbl B CUrHane,
YTO NPMBOAUT K BbICOKOYACTOTHbLIM nepexoaam.
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CvrHan BpeMeHHoro W\/\/\
nHTepsana (YT) |

=~ 2048
LeHTPanbHbIX
TOYEK AaHHbIX

| HecnnowHoctn

o
A

be3 oKoH

anIMeHeHI/Ie OKHa K curHany YT no3BonsieT N3MeHNTb CUrHamn Takum o6pa30M, YTOObI 3HAYEHMS
Ha4ana 1 oCTaHOBKW ObInK pagom gpyr € Apyrom, 4To NnpnBoAnUT K YMEHbLUEHUIO HEeCNMNOLIHOCTEN.

CUrHan BpEMEHHOro [\ '{'\

nHTepsana (YT)
. 2048

LLeHTPaNbHbIX
-—  TOYeK AaHHbIX -

&

[oToyeyHoe yMHOXeHue

PyHKUMA OKHA
(raHHMpoBaHue)

)

<

CurHan YT nocne
NPUMEHEHUA OKOH

— <

be3 okoH

®yHkunsa Math FFT umeet tpm onumm FFT Window. NmeeTcsa BbIOOp Mexay paspelleHMeM no
yacToTe M aMnnMTyOQHOM TOYHOCTBIO [ANs KaXgoro Tuna OKOH.  Twun onpegensietcs B
COOTBETCTBUM C OOBHEKTOM, KOTOPLIA Bbl XOTUTE M3MEPUTL, a TaKKe XapakTepUCTUKaMKN curHana
NCTOYHMKA.

OKHO UsmepeHune XapaKkTepucTtuku

"aHHUpoBaHWe Mepuoguyeckuin curHan  Jlyywe YacToTa, Xy»ke aMninuTygHas TOYHOCTb, YeMm
- [Nnockoe nepekpbiTUEe

lMnockoe nepekpbiThe MNepruoanyeckuin curHan Jlyyie 4yactoTta, Xy)Ke aMnnnTygHas TOYHOCTb, YeM

raHHMpoBaHue OkHO cneumansHOro npeaHa3HayYeHus, npuMeHsiemoe ans
MpamMoyronsHbIN HEeMOCTOSHHbLIX CMrHanoB. Takas cuTyaums
MMNynbCHbIN UM NepexoaHbIn curHarn aHarnormyHa oTCyTCTBUIO OKOH.
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BaptnetT

BRskMaH OanHO4YHbIE YacTOTHbIE
curHansl ans oGHapyxeHus

Haunyudwee yBenuyeHue, rapMOHMK BbICOKOro nopsiaka.

Hauxyflee paspelleHue rno

yacroTe.

5.3.1.4 TMNo6ouyHble cocTaBnsAwowwme NP

Ecnu curHan BpeMeHHOro uWHTepBana, MnonyyYeHHbld ocuunnorpacoM, WMeeT 4YacTOTHble
COCTaBMAOLWME Bbille 4YacTOTbl HAMKBUCTA, TO BO3HMKAKT Npobnembl. YacToTHble cocTaBnsawowmne
BblLLUE YaCTOThbl HalkBMCTa, OyAyT MMETb HeLOCTaTOuUHbIN War AUCKpeTudauun n 6ygyt otobpaxarbcs
B BMAE HM3KOYACTOTHbIX COCTaBMAKOLWMX, KOTOpble "BbIXOOAT" W3 4acToTbl HankeBucTa. Takue
ownboYHbIE COCTaBNAOLLME HAa3bIBAKOTCA Nomexm (MoBOoYHbIE COCTaBnsaoLLME).

5.3.1.5 YcTpaHeHne N06OYHbLIX COCTABMAAOWMX

Ons yCTpaHeHuA NOBOYHbBIX COCTaABNAOLLNX MCMNOJNb3YyKTCA crneayrune Mmetoa:

» Haxmute kHonky TIME/DIV, 4yTobbl 3agaTh Gonee BbICOKYH 4YacToOTy AMCKpeTM3aumu. Tak kak
YacToTa HaWKBMCTa YBENMYMBAETCH BMECTe C MOBbILWEHWEM 4acTOoTbl AWCKpeTusauuu, TO
noboyHble CcoCTaBrsAOWME 4YacToTbl OyayT oToOpaxartbcs npaBunbHo. Ecnv Ha akpaHe
NosIBNSIETCA CNULLKOM MHOFO YacCTOTHbLIX COCTaBMSAIOWMX, TO Bbl MOXETE MCNOMb30BaTb OMNLMIO
FFT Zoom, ytobbl yBenmuntb cnektp Brd.

» Ecnun tpebyeTtcst npocMoTpeTb YacToTHblE cocTaBnstowme Boiwe 20 My, cnegyet 3agatb
onuwuto Bandwidth Limit Ha 3HayeHue Limited.

»  OTdhunbTpynTe BXOS CUrHana CHapyXu 1 orpaHu4bTe Nofocy NponyckaHus curHana UCTodHuKa,
4yTObbl OHa BblNa MeHbLUIe YacToTa HanKBUCTA.

» BbisiBuTe 1 oT6pocbTe Bce NoGOYHbIE COCTaBNSOLME.

» Wcnonb3ynTe cpefctsa yBENUYEHUSI U KYpCOpbl, YTODObI YBENUYUTL U N3MepuUTb cnekTp Bro.

5.3.1.6 YBenuuenue n no3nunoHnposaHue cnektpa BrNo

Bbl moxeTe macwTtabupoBaTb crnektp BM® u ucnonb3oBaTb Kypcopbl AN €ro U3MEPEHUS Mpu
nomowm onumn FFT Zoom, koTopasi No3BonsieT BbINOMHUTL FOpPU3OHTanbHoe yeenuuyeHue. [ns
BEPTUKANbHOIO YBENMYEHUS CNEeKTPa UCMOMb3yeTcs BepTMKarbHble CpeacTBa yrpasneHus.

FopusoHTaanoe yBeJrinyeHue " noryioxeHue

Bbl mMoxeTe wucnonb3oBaTb onuuio FFT Zoom, uTobbl yBENWUMTL CNEKTp no ropusoHtanu 6e3
N3MeHeHWs1 YacToTbl Auckpetmnsaumn. [ocTynHbel criegyolime koadduumneHTbl yeenmyeHns - X1 (no
ymon4anuio), X2, X5 n X10. Ecnn 3agaH koacpdumumeHT yBenudeHnss X1 1M curHan pacnosriokeH B
LeHTpe CeTKu, TO NneBasi NMHMA ceTkn Haxoantca Ha 0 'y, a npaBas - Ha YacToTe HanKBUCTA.

Mpn n3meHeHuUn KoadpuUMeHTa yBenuyeHus Bbl caBuraete crnektp BIM® k ueHTpanbHOW NUHWUK
ceTkM. Takum obpasom, OCb ANs FOPU3OHTANbHOrO YBENMMYEHUS SBMASETCHA UeHTpanbHasd INUHWS
ceTkn. Haxmunte kHonky Horizontal Position, 4ytobbl nepeasunHyTe crnektp bBlN® snpaso.
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BepTMKaanoe yBelninyeHme u nonoxeHue

Bo Bpemsi oTobpaxeHus cnektpa BINP BepTukanbHbIE KHOMKM KaHana CTaHOBATCH CpeacTBaMu
ynpasrneHus yBenuyeHvem 1 MNo3vUMOHMPOBaHWEM ONS COOTBETCTBYIOLWMX kaHanoB. KHomka
VOLTS noseonsieT BbiOpaTh criegyoLime kosdguumeHTsl yenuieHns: X1 (Mo ymonyaHui), X2,
X5 n X10. Cnextp BlN® yBenununBaeT no BeptMkanm 4o Mapkepa M (MaTematmyeckas ncxogHas
TOKa curHana criesa akpaHa). Haxmwute kHonky Vertical Position, 4Tobbl nepeaBuHyTb CNeKTp
BBEPX.

5.3.1.7 Wcnonb3oBaHue KypcopoB AN uamepeHus cnekrpa brno

Bbl MOXeTe MCnonb3oBaTbh Kypcopbl AMS BbINOMHEHWUS ABYX W3MepeHun Ha cnektpe BI1d:
amnnuTyga (B ab) n yactoTta (B I'u). AMnnuTyaa HadmHaeTcsa 0 gb, 4to paBHo 1 BecpeaHekB. Bl
MOeTe MCMOoJIb30BaTb Kypcopbl ANsi U3MepeHust npu Niobom koadduumneHTe yBennyeHus.

Haxmute kHonky CURSOR, BbiGepute onuuto Source, a 3atem Bbibepute Math. Haxmute
KHOMKy onuuu Type, 4Ttobbl BbIOpaTh TMN - Amplitude unu Frequency. Haxmute Ha onuumio
SELECT CURSOR, u4T06bl BblOpaTh kypcop. 3atem nepemectute Kypcop S wu kypcop E.
Vicnonb3ynte ropusoHTanbHbIA Kypcop ANs U3MEpPeHUs aMnnuTydbl, a BepTUKANbHbIA Kypcop -
Ana uamepeHus yactotbl. Tenepb B MeHio DELTA oTtobGpaxaeTcs m3aMepeHHoe 3HadeHue,
3Ha4eHusa B kypcope S u E.

HenbTa - 370 abcontTHOE 3HaYeHne kypcopa S m kypcop E.

Hantek E,m,, T 4.00ms [EEEk Hantek Eﬁ,« T MWWV E A4.00ms [k
= [ 12.70Hz |

T B

5]
Y
|
|
|
1
I
|
1
I
1
|
l
|
1
|
|
|
|
|

Cursor ~ Cursor

Type Source | 0S1.035KHz Delta Source S [-33.5dB | Delta
\©E3.035Km: | 2-000KHz E 45495 50.0dB

Kypcopbl 4acToThl Kypcopbl amnnuTyabl
5.4 CpepncTtBa ynpaBrieHUs1 TPUrrepom

Tpurrep MOXXHO 3afaTtb Yepe3 MeHi Trigger. MmeeTcsa wecTb BMaoB Tpurrepa: Edge (dpoHT),
Video (Bngeo), Pulse Width (wumpuHa nponyckaHus), Alter (anbTepHaTuBHbIN), Slope (HaknoH) n
Overtime (mononHuTenbHbi). B crnepyowmx Tabnuuax ykasaH pasHbli Habop onuun Ang
Kaxkgoro Tuna Tpurrepa.

MeHto TRIG

HaxmunTe 3Ty KHOMKY, Y4TOObl OTKPLITL MeHIO Tpurrepa. OBbI4HO McNonb3yeTcs Tpurrep "OpPoHT".
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MoapobBHOCTKM ykasaHbl B cnegytowen Tabnuue.
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YpoBeHb TRIG

3agaeT ypoBeHb aMnnuTyAbl, KOTOPbLIA JOMKEH nepeceyb curHan, 4Tobbl HaYanoch NonyyYeHne
AaHHbIX Npy Ucnonb3oBaHuKu Tpurrepos Edge nnu Pulse Width.

m Menio TRIG

YposeHb TRIG

Oonuuun Hactpoiiku

KommeHTapum

Twn Tpurrepa

Edge

Mo ymonuaHuio ocumnnorpacd ncnonesyeTcs Tpurrep "poHT", KOTOpPbIN
3anyckaeT ocuunnorpad Ha cnagatpoLemM unu Hapacraowem ppoHTe
BXO[HOrO CUrHana, Korga oH nepecekaeT ypoBeHb Tpurrepa (nopor).

CH1
Source CH2
EXT/5

BbibpaTb BXOOQHOW MCTOYHKK B kayecTBe curHana Tpurrepa. CH1, CH2:
HesaBucumo ot Toro, otobpaxaeTcs Ny curHan unm Het, ByaeT 3anyLyeH
onpefeneHHbIn curHan.

EXT/5: AwnanormyHo onuumu EXT, ogHako curHan noaaensieTcst
KoadpmumeHTOM 5 1 obecneumBaeTcs ypoBeHb Tpurrepa ot +6B go -6B.
BeiGop pexvma Tpurrepa.

Auto
Mode Normal
Single

Mo ymonyaHuio ocuunnorpag Mcnonb3yeT aBToOMaTUYeCcKUi
pexvM. B atom pexume ocumnnorpad BblHYKAOEH 3anyckatb
Tpurrep, Korga OH He obHapyxuBaeT Tpurrep B npegenax
3a[jJaHHOro BPEMEHMU, KOTOPOE OCHOBaHO Ha HacTponkax TIME/DIV.
Ocuunnorpad BXoauT B PEXWM CKaHMpPOBaHWS Mpu passBepTke Mo
BpemeHu 80 mc/gen. unu meHee. B pexume Normal ocuunnorpad
obHoBNAET Aucnnen TONbKO MNpu OBHapyXeHuu AeUCTBYIOLLEro
ycnoBus 3anycka. HoBble curHanbl oTobpaxaroTcs TONbKO nocne
TOro, Kak 3aMeHAT cTapble. Mcnonbaynte 3TOT pexum, 4TOoObI
NpOCMOTPETb MMeloLLMecs 3anyLleHHble curHanbl. OTobpaxeHue
NosIBNSiIETCHA TONbKO MOCHE NePBOro Tpurrepa.

AC
DC

Coupling Noise Reject
HF Reject
LF Reject

50%

Bbibepute cocTaBnsiowmMe curHana Tpurrepa, KoTopble

NPUMEHSAIOTCS B Lienu Tpurrepa.

AC: Bnokupyet coctaBnsitowme DC w 3arnywaer curHanbl

Hwxe 10 Ny,

DC: NponyckaeT Bce coctaBnatowme curHana. Noise Reject:

3arnyllaeTt cocTaBnsitoLLme nomex.

HF Reject: 3arnywaet BbICOKOYACTOTHblIE COCTaBMsOLWMNE

Bbilwe 80 KI'u,.

LF Reject: briokmpyet coctaBnstowme DC u 3arnywaet
HM3Ko4acToTHbIe cocTaenstowme Hke 80 kI,

YcTaHaBnnBaeT BepTUKanbHOE MOMOXeHWe Tpurrepa K
NOJIOXXEeHMEe HYNEeBOro YpOBHS kaHana.

TNMPUMEYAHWE : Bxo0 mpuzzepa sjiusiem moJjibKO Ha cu2Halsl, Komopbll npoxodum 4yepes
cucmemy mpuzzepa. OH He eflusiem Ha WUPUHY MPOIrycKaHUsI unu exo0 cuzHana,

omoGpamaemoao Ha 9KpaHe.

Video Trigger (3anyck no BugeocurHany)
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Oonuuun Hactpoiiku KommeHTapuu
Mpn BbIGOpe Video 3anyckaetca CTaHOAPTHbIN
Video Bugeocurdan NTSC, PAL nnn SECAM. Bxoa tpurrepa
3a4aH Ha 3aKpbITbIN.
CH1 BbibpaTb BXOQHOM WCTOYHMK B KadecTBe curHana
Source CH2 Tpurrepa. Ext/5 ucnonb3oBatb curHan, npUMeHsieMbIN
(MCTOYHMK) EXT/5 ans pasbema EXT TRIG, B ka4ecTBe UCTOYHUKA.
Normal: Tpurrepsbl Ha oTpuLaTeNbEHOM PPOHTE
Polarity Normal CYHXpouMnyribca.
Inverted Inverted: Tpurrepbl Ha NONOXUTENBLHOM (PPOHTE
CUHXpOMMNYIbCa.
All Lines
Line BbiOpaTb NpaBunbHY0 CUHXPOHM3aUMo Buaeo. lMNpu
Number BbIGOpe Line
Sync Odd Field B HAcCTPOWKe Sync Bbl MOXETE UCMONb30BaTh PErynsitop
Even User Select onga 3agaHus Homepa CTPOKW.
Field All
Fields
Standard NTSC BbibepuTe BUaeoCTaHAAPT 4715 CUHXPOHMU3ALMN U
PAL/SECAM BbIYUCIEHNST KONIMYECTBa CTPOK.

lMpumeyaHue: Mpu ebibope Normal Polarity mpuzzep ecezda eo3HuUkaem Ha crnadaroujux

udywux

CUHXpoOUMIylibCcax.

Ecnu eudeocuzHan

codepXxum  Hapacmaruwue

cuHxpoumMnysbcbl, mo cnedyem ucnosib3oeams onyuto Inverted Polarity.

Pulse Width Trigger (Tpurrep no AnNUTeNbLHOCTU UMMNYJbCA)

o707 TpUrrep MOXHO NCNoJ1b3oBaTh OJ1A4 3anyCKa Ha UCKa)XeHHbIX nMnyJibCcax.

Onuuum Hactpoiiku KommeHTapuun
Mpu BbiBope Pulse Tpurrep BO3HWKaeT Ha MMNynbcax,
Pulse KOTOpbl€ COOTBETCTBYIOT YCIOBUIO TpuUrrepa (3agatoTtcs
npu nomowm Hactpoek Source, When un Set Pulse
CH1 Width).
Source CH2 BbibpaTb BXOQHOW UCTOYHMK B KA4YEeCTBE CUrHana Tpurrepa.
EXT/5 EXT/5: He otobpaxaeTr curHan Tpurrepa MU
obecneumBaeT ypoBeHb Tpurrepa ot +6B go -6B.
Polarity Positive, Negative
Auto
Mode Normal BbibpaTb TMN Tpurrepa. Pexum Normal Hamnydwmm
Single obpasom nogxoouTt Ans 6ONbLUINMHCTBA CNy4YyaeB
AC NPUMEHEHUS 3anycka rno nomnoce nponyckaHus.
DC
Coupling Noise Reject Bbibepute cocTaBnsoLmne curHana Tpurrepa, Kotopble
HF Reject NPUMEHSIIOTCS B LIenu Tpurrepa.
LF Reject
When # BbibepuTe ycrioBme 3anycka.
<
2>

Pulse Width 20ns to 10.0sec

noJyioca nponyckaHuA

Mpn nomoLum HacTponikn Set Pulse Width 3apaeTtca

50%

Trigger When: [1nuTensHOCTb UMMNYrbca MCTOMHUKA AoMmkHA BbITb 25 He, 4ToBbI ocumnorpad
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MOr 0OHAPYKUTE UMOYALC
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Tpurrepbl, KOr4a MMMNYNbC MEHbLLE
HacTpoeK AnUTENbHOCTY

Tpurrepbl, KOr4a UMMYbC
Gonblue HacTpoek
ANUTenbHOCTU

. . OpOroBbIN YPOBEHb- - —

Tpurrepbl, KOrAa UMMYMLC Tpurrepel, koraa uMnynbLc
He paBeH HacTpoiikam PaBeH HacTpoukam
ANUTENbHOCTY +5% ANUTENbHOCTN 5%
1 NG 1 !
«—> b —

—> 1 < 1 —» | «—
Honyck Honyck
® = Touka Tpurrepa

=, #: B npegenax gonycka +5% 3anyckaeT ocuunnorpacd, korga AnMTenbHOCTb MMMynbca

CUrHana paBHa uUnu He paBHa 3aJaHHOW ANUTESNTbHOCTM UMNyrbea.

<, >: 3anyC|<aeT ocu,vmnorpacb, ONUTENBbHOCTb MMNyInbCca NCXOOHOIo CUrHarna MeHbLle unu

Gonbllue 3agaHHON ONUTENBHOCTU UMMNYNbCa.

Slope Trigger: OueHnBaeT Tpurrep B COOTBETCTBUMN CO BPEMEHEM HapacTaHus U nageHusd, bonee

rmbkas n ToyHasi oueHka, yem Tpurrep Edge.

Oonuuun Hactpoiiku KommeHTapum
Slope
CH1
Source CH2 BbibpaTb BXOOHOW NCTOYHUK B KAYECTBE CUrHana Tpurrepa.
EXT/5
Slope Rising BbiGpaThb TWMN HaKMOHa curHana.
Falling Bui6patk Tvn Tpurrepa. Pexxum Normal 6onee Bcero
Mod Auto noaxoauT Anst 6onbLIMHCTBA BUAOB NPUMEHEHUs Tpurrepa
ode
Normal no ANNTENBHOCTM MMMyIbCa.
AC
Coupl BbibpaTth cocTaBnsowme curHana Tpurrepa, Kotopble
oupiing Noi D(FJ; _ NPUMEHSIIOTCS B Lienu Tpurrepa.
oise Reject
HF Reject LF
Vertical Reject V1 OTperynupoBaTb BePTUKarIbHOE OKHO NMyTEM HAaCTPONKM ABYX YPOBHEN
V2 Tpurrepa. Beibpatb aTy onuuio u Haxatb F3 ans BeiGopa V1 unu V2.
= BbiGepute ycrnosume 3anycka.
When #
<
>
Time 20nsto 10,0 s Mpy noMoLm TOWM HAaCTPOWKKM 3a4aeTcs BPEMEHHOM
NPOMEXYTOK.

PyKkoBoAcCTBO Nosib3oBaTena Ha NnopTaTuBHbIe ocuuanorpadsl cepuit DSO-8000E/DSO-1000E

30



BasoBble npuHUMnbI paboTbl

Alter Trigger (anbTepHaTUBHLIN TpUrrep): AHanoroeble ocuunnorpadgbl CNOCOOHbI BblAaBaTb

ctabunbHoe M306pa>KeH|/|e CuUrHanoB C ABYMA pPa3HbIMX YaCTOTaMu.

maBHbIM 06pa3om, OH

ncnonb3yeT 3afaHHyl0 YacToTy OJ1S NepeKnoyYeHms Mexay ABYMsi aHanoroBbiMu kaHanamm CH1
n CH2, 4yTobbl KaHanbl co3gaBany curHanbl Tpurrepa vYepes Lenb Tpurrepa.

Oonuuun Hactpoiiku KommeHTapuu
Alter
Auto
Mode Bbibpatb TUN Tpurrepa.
Norma
| CH1 HaxaTb Ha HacTpoliky, kK npumepy CH1, BbiGpaTth Tvn
Channel 5
CH2 Tpurrepa KkaHana v 3agatb MHTEpPdENC MEHIO.

Hwxe npencraBneH nepeyveHb HacTpoek B noameHto. Alter Trigger no3sonset kaHany 1 u 2
BblOpaTb pa3sHble pexume Tpurrepa U otobpasuTb CUrHarnbl Ha OOAHOM 3KpaHe. JTO 3HauuT,
4YTO A8 06oUX KaHaNoB MOXHO BbIOpaTh criedyloLme YeTbipe pexnuma Tpurrepa.

Type

Edge

Slope

Rising
Falling

Coupling

AC DC
Noise
Reject HF
Reject LF

BbiGepute coctaBnsioLme curHana Tpurrepa, Kotopble
NPUMEHSIIOTCA B LIENW Tpurrepa.

Type

Reject
Video

Polarity

Standard

Normal
Inverted

NTSC
PAL/SECAM

Sync

All Lines
Line
Number
Odd Field
Even Field

BbibpaTb npaBumbHYO CUMHXpPOHM3auuio Buaeo. [lpu
Bbloope Line Number B HacTpovike Sync Bbl MoXeTe
ncnonb3oBatb perynsatop User Select ana 3agaHus

HOMepa CTPOKM.

Type

All Fields
Pulse

Polarity

Whe

Positive
Negative

ol

A

>

BbibpaTb ycnosue 3anycka.

Set PW

Pulse Width

3apaTtb A4NUTENbHOCTL MMynbea.

Coupling

AC
DC

Noise Reject
HF Reject
LF Reject

BbiGpaTb cocTaBnsioLme curHana Tpurrepa, Kotopble
NPUMEHSIIOTCA B LIEENW Tpurrepa.

Type

O.T.
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positive

Negative

Overtime 20ns to 10.0sec 3agatb BpEMEHHOM NPOMEXKYTOK.
AC

DC
Noise Reject BblbpaTh cocTaBnstoLLme curHana Tpurrepa, Kotopble
: NPUMEHAITCA B Lenu Tpurrepa.
HF Reject P H P P

LF Reject

Polarity

Coupling

Overtime Trigger (Tpurrep AOMNONMHUTENILHOrO BPEeMEHU): B TpUrrepe no ANUTENbHOCTU
UMMynbca y Bac MOryT BO3HWKHYTb TPYAHOCTU C ANUHHBLIM BPEMEHEM Tpurrepa, Tak Kak Bam He
Hy>KHa NonHasa AnMTensHOCTb MMMYyrbeca Ans 3anycka ocuunnorpada, oaHako BaM HYXHO, YTobbI
TpUrrep npousowen B TOYKE [OOMOMHUTENBbHOrO BpPEMEHMU. OTO Ha3biBaeTca Tpurrep
pononHuTensHoro Bpemenu (Overtime Trigger).

Oonuuun Hactpoiiku KommeHTapuu
Type O.T.
s CH1 BLIG
ource bIOpaTb UCTOYHUK TpUrrepa.
CH2 P purTep
) Positive
Polarity ) BbibpaTb Tpurrep no NOAOKUTENbHLIM UM OTpULATESNBHbIM
Negative “MnynsLcam
Auto
Mode
Normal
Overtime
AC
DC
] . BbibpaTb cocTaBnawLwme curHana Tpurrepa, Kotopble
Coupling Noise NMPUMEHSIOTCA B LIENWN TpUrrepa
Reject HF P H purrepa.
Reject LF
50% Reject

Holdoff: YTobbl ncnone3osatb yaepxanue Tpurrepa (Trigger Holdoff), Haxkmute kHonky HORI 1
3apavite Hactpouky Holdoff Time. ®yHkums Trigger Holdoff moxeT wucnonb3oBaTtbca And
CO3[aHNA CTabWMbHOrO OTODPaXKEHMSI CIOXHbIX CUrHanoB (K NpuMepy, Cepum WMMMynbCOB).
YoepxaHue - 3TO Bpems Mexay OOHapykeHuem ocuunnorpadom OAHOro Tpurrepa U ero
rOTOBHOCTBHO OOHapyxuTb [gpyron. B TeuyeHve BpemeHu yaepxaHus ocuunnorpad He
3anyckaetcs. [Ins cepun UMMNYNbCOB BpeMs YOEPXaHWS MOXHO OTperynMpoBaTb, 4TOObI
ocumnnorpad 3anyckancsi Tofbko Ha NEPBOM MMMNYIbCE B CEPUN.

WHTepBan npnema WHTepBan npnema

YpoBeHb Tpurrepa

r=Tp -1
1 1
1 1
1 1
1 1
1 1
[RRry Sy |
1 1
T
1 1
1 1

L
[

YkasbiBaeT

TOYKM TpUrrepa O - I\ _/
Y Yo

YnaepxaHue YnepxaHue
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5.5 KHONKu MeHIo n onuunn

qupre KHOMKK Ha nepe,u,HePl naHesnn ncnonb3yrTCd A4 Bbi30OBa COOTBETCTBYHOLLNX MEHIO

HaCTPOMKMN.

SAVE/RECALL: OtkpbiTb MeHto Save/Recall ons HacTpoek 1 curHanos.

MEASURE: OTkpbiTe MeHo Measure.

UTIILITY: OTkpbiTb MeHto Utility.

CURSOR: OtkpbiTb MeHto Cursor.

5.5.1SAVE/RECALL

HaxmuTte kHonky SAVE/RECALL, 4to6bl coxpaHuTb nnu Bbi3BaTb HACTPOWKKM ocumnnorpada unm

CUrHanb..
Onuum Hactponku KommeHTapuu
Wave Bovitn B meHio Save Wave.
Setup Bontu B meHto S/R Setup.
Csv Bontn B meHo CSV.
Default BbI3BaTb HACTPOMKMU MO YMOMYaHUIO.
Save Wave CoxpaHuTb n300paXkeHne Ha aKpaHe.
Onuuu Hacrpoitku KommeHTapuu
Wave
Source CH1,CH2 BbibpaTtb n3obpaxeHune curHana ans CoxpaHeHus:.
USB
Media Flash Bblbpatb HocuTEnb.
SD
Location 0-1000
Save CoxpaHuTb CUrHan UCTOYHKKa Ans BbIBpaHHOIO MCXO4HOro MecTa.
Recall lMokasaTb MCXOOHbLIN CUTHAM Ha 3KpaHe.
Delete Yaanutb curHan.
Onuun Hactpoitku KommeHTapum
Setup
Local CoxpaHuTb TekyLume HacTporikn Ha USB-ancke unu B namatn
Source :
USB disk ocumnnorpada.
3agaTb MECTO B NamMATU, B KOTOPOM HY>XHO COXPaHUTb TEKYLLME
Location Oto9 . y
HaCTPOWKUN NN U3 KOTOPOrO HY)XXHO BbI3BaTb HACTPOMKM CUrHana.
Save BbInonHUTL coxpaHeHue.
BbiaBaTb HacTponkn ocumnnorpada, KOTopble XpaHATCHA B MecTe,
BbIGpaHHOM B none Setup.
Recall HaxxmuTte kHonky Default Setup, 4tobbl 3anyctutb ocumnnorpad ¢

M3BECTHOW HAaCTPOWMKOW.
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Oonuuun Hactpoiiku KommeHTapuu
Csv
CH1
Source CH2 BbiOpaTb kaHan curHana gns xpaHeHus/
A Open
File List Y
Close OTKpbITb UMK 3aKPbITb CNNCOK (hansoB..
Save CoxpaHuTb curHan UCTovHUKa ans BbIbpaHHOro MecTa.
Recall lMoka3aTb MCXOOHbIN CUrHaM Ha aKpaHe.
Delete YaanuTtb curHan.

5.5.2 MEASURE

Haxmute kHonky MEAS, uToObl BbINOMHMTL aBTOMaTuM4eckne mamepeHusi. Mmeetca 32 tuna
n3MepeHusl, U Ha 3KpaHe MOXHO Ao 4 TunoB. [lonb3oBaTenb MOXeT NoBOpavMBaTb CTPErKu
HanpaeneHun Ans Bblbopa MyHKTOB mamepeHus, nubo Haxatb “Modify -> Type" aons BbiGopa
TMNa N3MepeHuns.

Haxmute “Modify”, uTobbl BbibpaTe MCTOUHMK MamepeHnss (CH1 nnu CH2) n tun mamepenus.
3aTtem Haxxmute “OK” ans nameHeHus.

Haxmnte MEAS, nocrne 4ero nosiBUTCS CrieayoLlee MeHIo.

Oonuuun Hactpoiiku KommeHTapum
CH1
Source BbibpaTb MCTOYHUK N3MEPEHUS.
} CH2
Tun namepeHus
1 Frequency BblumcnuTb YacToTy curHana nytem M3MepeHms NepBoro LmKna.
2 Period BblumcnuTb BpemMsi NepBoro Lmkna.
Bbluncnutb cpegHee apudmeTndeckoe HanpsikeHne Ha BCEM
3 Mean
curHane.
4 PK-Pk BbluncnnTb abCOMOTHYIO pasHULy MexXay HanbonbLwnm u
HauMeHbLUMM MMKOM BCEro CUrHana.
BblumcnuTb cpegHekBagpaTMYHOE HaMpsbKeHME No BCEMY
5 CRMS
curHany.
5 PRMS Bblumcnutb cpegHekBagpaTUyYHOE N3MEPEHME MEPBOrO MOSMHOMo
LMKIa B curHane.
- Min Camoe BbICOKOE OoTpuLaTeENbHOE MUKOBOE HanpsiXXeHue Ha BceM
i
curHane.
3 M Camoe BbICOKOE MOSOXUTENBbHOE NMUKOBOE HanpsiXeHue Ha
ax
BCEM curHane.
9 Risi N3meputb Bpemsa mexay 10% n 90% nepBoro HapacTaroLero
isin
g dpoHTa curHana.
10 Falli N3meputb Bpemsa mexay 90% n 10% nepBoro HapacTaroLero
allin
g dpoHTa curHana.
11 M3mepnTb Bpemsa Mexay nepBbiM HapacTaloLwWmMm OPOHTOM r
+
Width cnefyowmMmM cnagarowmnm opoHTOM Ha YpoBHe curHana 50%.
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M3mepnTb Bpemsa mexay nepsbiM cnagatoLmm dpoHTOM r

12 - Width cnegyoLwmMm HapacTaLwmm PPoHTOM Ha ypoBHe curHana 50%.
M3mepuTb curHan nepsoro uukna. NonoxuTtenbHbli ko3 uumeHT

13 + DUty 3anoJfiIHeHUA - 3TO COOTHOLLEHNE Mexay NonoXnTensHon ANNTENbHOCTLIO
nMmnynbca n nepnoaom.

14 - Duty MamepuTb curHan nepsoro uukna. OTpuuaTenbHbIi KOAMUUNEHT 3anofHEHUS
- 3TO COOTHOLWIEeHne mexay OTpVILI,aTeJ'IbHOVI ANNTEeNbHOCTbIO MMNyrnbca n
nepnoaom.

15 Base M3mepuTb camoe BbICOKOE HanpsXXEHNE Ha BCEW ocuumnnorpaMmmve.

16 Top M3mepuTb camoe HU3Koe HanpsKeHne Ha BCeln ocuummnnorpamme.

17 Middle M3mepuTb HanpsbkeHne Ha yposHe 50% mexay Base u Top.

18 Amplitude HanpskeHne mexay Viop n Vbase curHana.
3apaetca B Buage (Base - Min)/Amp x 100 %, uamepsietcsa no

19 Overshoot .

BCEW ocuunnorpaMmme.

20 Preshoot Sap,?eTcn B Buae (Max - Top)/Amp x 100 %, namepsietcs no
BCEW ocuunnorpaMmme.

o1 PMean Bbluncnntb cpegHee apudmMeTnyeckoe NepBoro LmkKna Ha
ocuunnorpamme.

22 FOVShoot 3apaetca B Buge (Vmin-Viow)/Vamp nocne nageHus curHana.

23 RPREShoot 3apaetca B Buge (Vmin-Viow)/Vamp nepea nageHnem curHana.

24 BWidth [nntenbHOCTb NakeTa, M3MePEHHOro Ha BCen ocuunmnorpaMmme.
Bpems mexay nepsbiM HapacTaoLWmm POHTOM UCTOUHMKA 1 1
nepebIM

25 Delay 1-2 1
HapacTarWwumM POHTOM MCTOYHUKA 2.

26 Delay 1-2 | Bpemsa mexgy nepbiM cnagaroLnm OPoOHTOM MCTOYHKUKA 1 1
nepebIM cnagarLwmm pOHTOM UCTOYHUKA 2.

27 LFF Bpemsa mexgy nepsbiM cnagaroLnm OPOHTOM UCTOYHKUKA 1 1
nocnegHnm cnagarmm dpoHTOM crnagarlmm 2.

28 LFR Bpemsa mexagy nepsbiM cnagarownum OPOHTOM UCTOYHKUKA 1 1
nocnegHnm HapacTarLWnM POHTOM UCTOYHUKA 2.

29 LRF Bpemsa mexay nepBbiM HapacTaloLwmMMm PPOHTOM NUCTOYHMKA 1 1

nocneaHnM cnagarouinm QQQOHTOM NCTOYHMKA 2.

30 LRR Bpemsa mexay nepBbiM HapacTaloLmMM PPOHTOM UCTOYHMKa 1 1
nocrnegHUM HapacTaroLmMM PPOHTOM UCTOYHMKA 2.
31 FFR Bpemsa mexay nepsbiM cnagaroLnum OPOHTOM UCTOYHUKA 1 1
nepBbIM HapacTawLMM (POHTOM UCTOYHMKA 2.
32 FRF Bpemsa mexay nepBbiM HapacTaloLmMM PPOHTOM UCTOYHMKa 1 1
nepebIM cnagarLwmm pOHTOM UCTOYHUKA 2.
Off He npoBoauTb n3MepeHus.
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=

Frequency Period
1.000KHz 1.000ms 40.0mvV 2.12v

Hantek M/ [#fl. T

Measure

CH1 [ v
Mean Pk-Pk
Modify

MokasaHus KPynHbIM I.IJpVI(bTOM B MEHIO - 3TO pe3ynibTaTbl COOTBETCTBYHLLUUNX M3MepeHMl7I.

BbinonHeHue V|3MepeHI/II7I: [na oguHoyHoro curHana

(wnn  curHana, pasgeneHHoro Ha

HECKOJ1bKO CI/IFHaJ'IOB) OQHOBpPEMEHHO MOXHO OTO6pa3VITb 00 4 aBTOMaTUYeCKnX M3MepeHI/Il7I.

Kanak curHana pomkeH octaBaTbca B coctosiHu ‘ON’ (oToOpaxaeTtcst) Ons  ynpoLLeHus

n3MepeHust.

MaTeMaTu4eckum curHanam, nmoo B pexxume XY nnu Scan.

5.5.3 UTILITY

HaxxmuTte kHonky UTILITY, 4Tobbl oTkpbITh MeHto Utility.

ABTOMaTmM4yeckoe n3amMepeHme HeBO3MOXHO BbINMONMHUTL MO WUCXOAOHbIM  UINA

Onuum KommeHTapuu

System Info  TNokasaTtb Bepcuto MO n obopyaoBaHns, CEPUNHBLIN HOMEP U HEKOTOPYHO
apyryto nicdopmauuio 06 ocumnnorpade.

Update BcraButb USB-guck ¢ o6HoBReHeM nporpaMmbl, MOCIE Yero NosiBUTCS MKOHKA
Ancka B NeBoM BepxHeM yrny. Haxmwute kHonky Update Program, n oTkpoetcs
ananor Software Upgrade.

Self Cal BbibepuTe 3Ty onumio, nocne yero nosisutca guanor Self Calibration. HaxxmuTe
F6, 4ToObl BLINONHWUTE CaMOKanBpPOBKY.

System BKnounTb/OTKMIOUNTL 3BYK, U3MEHUTL A3bIK U MHTEpdeNnc 1
3aatb BpeMs oTknoyeHnsa 3agaTb OEVCTBUE U BPEMS.

Probe Ck Cm.n. 3.3.2

Pass/Fail McnbiTaHus 4o oTkasa

Record 3anucb 1 BocnponsseaeHue.

Filter 3apatb pyHkumto Filter.

Display Cm.n.5.5.6

Acquire Cm.n.55.3

DMM Bkntounte/oTkN0uNTE pyHKLMIO DMM.

Frequency BKNIOUNTL/OTKNIOYNTL CHETHYMK HYaCTOThI.

More.. CraTyc cuctemMbl, YHKLMN CUCTEMbI MUTAHKE W LIBET OCLMUMNIOrPaMmel.
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Self Cal: MNpu nomowm camokanMbpoBKM MOXHO OMTMMM3MPOBATb TOYHOCTb ocuumnnorpada,
4yTOoObl OH COOTBETCTBOBANl TeEMMepaType OKpyxawlleh cpedbl. [Ons yBennyeHUss TOYHOCTU
crneayeT BbINOMHUTL CaMOKanubpoBKy B Criydae M3MEHEHUs TemnepaTypbl OKpyKatoLlen cpeabl
Ha 5°C n 6onee. Cnegynte MHCTPYKUUSAM Ha SKpaHe.

Coeem: ymobbl ybpamb omobpaxeHue cmamyca u eolimu e coomeemcmeyrujee MeHio
Ha)XMume KHOINKY MeHI0 Ha nepedHel naHesu.

5.5.4 DISPLAY

Hactponkn ocumnnorpadga BnusaoT Ha oTtobpaxeHue curHana. CurHan MOXHO M3MepUTb BO
Bpemsi ero 3axeata. PasHble cTunmM oTobpaXeHus curHana Ha 3KpaHe [akT BaXkHYH
MHdOpMaLMIO O HEM.

[na otobpaxeHnss curHana MMeeTcst ABa PEXNUM - C OAHUM U C ABYMSA OKHamun. [ng nonyyeHus
noapobHon nHdopmaumm obpaTUTeCk K pasgeny no ropu3oHTanbHbIM CPeAcTBaM yrpaBrieHus.

Mento DISPLAY.

Oonuuun Hacrpoiiku KommeHTapuu
BekTopbl  3aMOMHAT  MPOCTPaAHCTBO  MeXay
Type Ve npunerawLiyMmM ToYkaMmu BbIOOPKU Ha AMCNIeE;
tg{g TOYKM 0603HAYAIOT TOMBKO TOYKM BbIGOPKM.
OFF 3apaeT Bpems Ans oTobpaXKeHns Kaxxaom
Persistency BblGop 0.2S-8S
Infinite TOYKM BbIGOPKMU.

dopmar YT oToOpaxaeT BepTMKanbHOe
HanpsbkeHMe MO OTHOLIEHWIO KO  BPEMEHU
(ropusoHTanbHas wkana); opmat XY otobpaxaet
Touky mexgy CH1 wn CH2 kaxgbim pas npu
nony4eHnn BIGOPKHU,
DSO Mode YT B KOTOpoOM HanpsbkeHue nnun Tok CH1 onpegenset
XY koopauMHaTy X TOYKM (NO ropusoHTanu), a
HanpsikeHne n Tok CH2 onpeaensieT koopanHaty Y
(no BepTukanu). [Ona nonyvyeHmss noapobHow
MHdopmaLmm cM. onncaHne popmaTta XY ganee.

Contrast Perynuposka 0-15 16.

Grid ggg?ﬁnine Mpu Boibope OFF oToGpakatloTcst ropnsoHTanbHble
OFF N BEpPTUKamnbHbIE KOOPAMHATLI B LIEHTPE CETKM Ha

9KpaHe.

Grid Intensity Perynnposka 0-15 16.
Auto

Refresh Rate 50 kaapos
40 kagpos

. 30 kagpos
Wave Bright Perynuposka 0-15 16.
BL Keep 5s,10,30s,60s,Unlimited

PyKkoBoAcCTBO Nosib3oBaTena Ha NnopTaTuBHbIe ocuuanorpadsl cepuit DSO-8000E/DSO-1000E 35



= c
basosbre MPrHEVTBEPaboTht
11

ViermuKeep 55,10;30s;60s; Untimited
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5.5.5ACQUIRE

Haxwmute kHonky "UTILITY”, ytobbl BonTY B MeHto Utility, 3aTem nepengnte Ha cTp. 4/5, nocne
yero HaxxmuTe kHonky ACQUIRE, 4ToObl HacTpouTb NapameTpbl Npuema AaHHbIX.

Oonuuun Hactpoiiku KommeHTapuu
Real MpuHUMaTE curHan no unucgpoBomMy MeToay B pearibHOM BpeMeHU.
Type Time MepecTponTb CUrHamn no MeTony 3KBUBaSIEHTHOW BLIGOPKU. MPUHSTBL 1
Equ-Time TOYHO O0TOGPAa3UTL CaMble KPYrHble CUrHarnbi.
Mode (Real N | Haltu nomex n ycTpaHnTb BEPOATHOCTb MOGOYHBLIX COCTABSISAOLLMX.
Time) orma YMEeHbLNTb Cry4YanHble UM HEKOPPENMPOBaHHbIE NOMEXU B
Peak Detect oTobpaxeHUn curHana. MoXHO BbiGpaTb KONIMYECTBO CPeaHUX
Average 3HaYEHMI.
Averages
(Real 4,8, 16, 32, 64, 128 BbibpaTb KONMYECTBO CpeaHUX 3HAYEHUIA.
Time) .
LongMem 4K, 40K, 512K, 1M, 2M BbiOpaTb rmyouHy namaTt Anst pasHbix MOAenNen nnar.
(Real Time)

Normal: [nsa mogenu ocuunnorpadga ¢ nonocow nponyckanna 100 My MakcumarnbHas 4acTtoTa
ouckpetmnsaumm coctasnsetr 1 C/c. [Ona pasBepTkM NO BPEMEHM C HEAOCTAaTOYHOW 4acTOTOM
ONCKPETM3aLMM MOXHO MCMNONb30BaTh anropuTM CUHYCHOW MHTEPMONAUMM AN UHTEPNONALUUN TOYEK
MeXay OTOOPaHHBbIMU TOYKaMU C LiefbHo NOTyYeHUst MONTHOM 3anucy curHana (no ymonyanmio 4K).

HopmanbHble nHTEpBarbl npuema

BbiGopka . Toukm- |- b f- o p e )

B pexxume Normal pexxume ogHa Touka BbIGOPKM NPUHUMAETCS B KaXXAOM UHTepBarne

Peak Detect: O1oT pexxum ncnonbsyetcs ans obHapyxeHusi nomex B npegenax 10 Mc 1 orpaHnyeHus
NoBOYHbIX COCTaBNAKLWMX. ITOT pexum fenctsyeT npu Hactponke TIME/DIV 4 wmkc/gen. unu
menneHHee. [locne HacTtporkn TIME/DIV Ha 4 mkc/gen. nnm GbicTpee pexum npuema CTaHOBUTCS
Normal, Tak kak 4YacTtoTa guckpeTmsaumm SBMsieTCs AOCTaTOYHO ObICTPONW, 1 Ans Hee He TpebyeTtcs
pexum Peak Detect. Ocuunnorpad He oTobpaxaeT coobLieHne O TOM, YTO peXxunm Obln U3MeHeH Ha
Normal.

Average: OTOT pexuM MCMNonb3yeTcs ANs YMEHbLUEHUS CyvarHbIX U HEKOPPENMPOBaHHbLIX NOMEX B
otobpaxaemoMm curHane. [lpumnte paHHble B pexume Normal, a 3atem ycpegHute 6Gornbluoe
KonnyectBo curHanoB. Bbeibepute konuyectBo npuemoB (4, 16, 64 unu 128) ons ycpenHeHus
curHana.

MpekpaleHne npuema AaHHbIX: Bo Bpemsa npuema otobpaxeHue OCUMMNOrPaMmbl MEHsSieTCS.
UTo6bl 3achmkcnpoBaTh 0TOGpaxeHue, octaHoBuUTe npuem (HaxmuTe kHonky RUN/STOP). B nio6om
pexvme
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0T06pa>KeH|/|e MOXXHO MaCUJTa6I/IPOBaTb nnnm  pacnonioXmtTbe nNpn nNOMOLLK BepTUKalbHbIX W"
roOpn3oHTanbHbIX CPeACTB ynpaBlieHUA.

OKBUBanNeHTHbIN npuem: MoBTopeHne npvema B pexume Normal. QTOT pexum mcnonb3yeTcs
ans ocobbl HabnAeHU NOBTOPHO OTobpaXkaeMbiX Nnepnognyecknx curHanos. MoxHO BbiOpaTb
paspeLueHune 40ps, T.e., YacToTa guckpeTtumsauum 25 'Ca/c, 4TO ropasfo Bbille, YeM NosyyYyeHHoe
npv Npueme B pearlbHOM BPEMEHMN.

an/IHLIVIH npuemMa gaHHbIX ONMUCAH HUXe.

BxogHble nosTopawwmeca
CUTHaNbI

|_|epBbIl7I aneM w

BTopon npnem

Tpetnin npnem

YeTBepThii Npuem _ﬂ n n ﬂ ﬂ

Kak nokasaHo Bblle, NPUMUTE BXOAHbIE CUrHarbl (MOBTOpsieMble LMKIbl) 6onee ogHoro pasa Ha
HWU3KOW YacToTe ANCKPETU3aLIMM, BbICTPONTE TOUYKM BbIGOPKN MO BPEMEHU UX NOSABMNEHUS, 3aTeM
BOCCTaHOBUTE CUrHarnbI.

5.5.6 CURSOR

MeHto Cursor.

Oonuuu Hacrpoitku KommeHTapum
Off BbibpaTb Kypcop namepeHus 1 nokasaTb ero.
Type Voltage Voltage npeaHasHayeHo Ans namepeHus amnnutyael, a Time - ans
Time BPEMEHW N YaCTOTbl.
CH1
cH2 BbiOpaTb curHa oBeae COpPHOro n3mepe
blOpaTb curHan aons NnpoBeaeHus K HOro M3MEepPEHUS.
Source MATH P A poBeA ypeop P
REEA Mcnonb3oBaTb NokasaHusa Ans oTobpaXkeHnst pe3ynbTaToB
N3MepeHus.
REFB
S o6os3HavaeT kypcop 1. E obosHauaeT kypcop 2. BbiGpaHHbIN
Select S Kypcop MOACBeYMBAETCS, U ero MOXHO CBOGOAHO nepemeLlaTb.
Cursor E ObGa kypcopa MOXHO BbiOpaTb W nepemeliaTb OOHOBPEMEHHO.
OKHO 3a KypCOpPOM YKa3bIBaeT ero MECTOMOSIOXKEHME.
Show
difference MokasaTb pe3ynbTaTbl B OKHE MOz 3TOi Onuuen.
Delta (delta)
between
cursors.

MepemeweHune KypcopoB: Haxmute kHonky F3, 4To6bl BbIOpaTh Kypcop, U NepemMecTuTe ero
npv nomoLum cTpenku. Kypcopbl MOXHO Nepemellatb, TOMbKO Koraa oTobpaxaeTcs MeHto
Cursor.
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Hantek R8T . Hantek  RAL/[#1S1. T

-----g

g &F 500mv CH1 [ 580mY Cursor B &% 500mV CHI £ 560my Cursor
Type Source  ©S gg5.ous Delta Type Source OS5 -ggomy Delta
SF 405 0y 500.0us | 2.00KHz Voltage E(Toey || 2D4¥

Kypcop Time Kypcop Voltage

5.6 KHonku 6bicTpOoro nencTeuA

AUTORANGE: ABTOMaTU4eCKM 3a4aTb CPEACTBa yrnpaBneHns ocumnnorpacgomM Ha cosgaHune
N300paxkeHUss BXOAHbIX CUTHaNoB B peanbHOM BPEMEHM.

AUTOSET: AsTomaTnyeckn 3agaTb cpeacTea ynpasneHus ocuunnorpacgom Ha cosgaHme
N300paxxeHns BXOOHbIX curHanoB. CM. crieaytoLlyto Tabnuuy.

RUN/STOP: HenpepblBHO NpMHUMATb CUrHasbl UM OCTAHOBUTL NPUEM AaHHbIX.

5.6.1 AUTOSET

Autoset - 3TO 04HO M3 nNpeuMyLLecTB, KOTopbiMM obnagaem uudgpposon ocumnnorpad. [pu
Haxatmm kHonkn AUTO ocuunnorpad onpegenser Tun curHana (CuHycouaanbHbIA Unn
KBagpaTHLIN CUrHam) u perynupyeT cpeacTBa yrnpaBneHunst CornacHo BXOOHbIM CUrHanam, Y4Toobl
MOXHO ObINI0 TOYHO 0TOOPAa3NTbL OCLUITIIOrPaAMMy BXOOAHOMO CUrHana).

DYHKUMUU Hactpoiiku
Pexum nprnema BbibpaH pexum npuema - Normal ngn Peak Detect
Kypcop OTkntoyeH
dopmat oTobpaxeHus 3agaH Ha YT
Tun oTobpaxeHus 3apaHbl Ha BekTopbl Ans cnektpa bINd; B npotuBHOM crnyyae 6e3 uameHeHun
Horizontal Position OTperynupoBaHo
TIME/DIV OTperynupoBaHo
Bxopa Tpurrepa 3apgaHo Ha DC, Noise Reject unun HF Reject YoepxaHue Tpurrepa
MuHumanbHoe
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YpoBeHb Tpurrepa

3agaH Ha 50%

Pexum Tpurrepa ABTOMaTUYECKU
McTouHuk Tpurrepa OTtperynupoBaHo
HakrnoH Tpurrepa OTperynupoBaHo
Twun Tpurrepa Mo cpoHTy

Buaeo-cuHxpoHusaums tpurrepa  OTperynvpoBaHo

BupeocTtaHgapT Tpurrepa

OTtperynnpoBaHo

BepTukanbHasi nonioca nponyckaHms MonHas

DC (ecnwu po atoro 6bin BbibpaH GND); AC gns BugeocurHanos; B NPOTUBHOM Crlyvae

BepTukanbHbIn
BXoA4

0e3 nsameHeHumn

VOLTS

OTperynupoBaHo

®yHkuma Autoset npoBepsieT Bce kaHarbl Ha cuUrHanbl 1 0ToGpaXkaeT COOTBETCTBYHOLLNE
ocuunnorpammbl. Autoset onpenensieT MCTOYHUK TpUrrepa B COOTBETCTBMU CO CrieayoLLIMMU

YCNOBUSIMU.

» Ecnun HecKkonbko KaHanos nony4yaroT CuUrHarsbl, TO ocumnnorpacb 6y,qu MCcnoJjib3oBaTb

KaHan ¢ cMrHasiom HanMmeHbLUEen YacTOTON B Ka4eCcTBE UCTOYHMKA Tpurrepa.

» Ecnu curHanbl He oGHapyxeHbl, To ocuunnorpadg 6yaeT ncnonb3oBaTh kaHana ¢

HanmeHbLUnM HOMEepPOM B Autoset B kauecTBe NCTOYHMKA Tpurrepa.

» Ecnu curHanbl He obHapyeHbl 1 kaHanbl He oTobparkatoTcs, To ocumnnorpacd oyaget

nokasblBaTb M UCMOSb30BaTh KaHana 1 B ka4ecTBe MCTOYHMKA Tpurrepa.

CuHycHbIN curHan (Sine):

Korga npu ncnosib3oBaHnn (byHKLI,I/IVI Autoset ocumnnorpacb onpependeT, YTO CUrHasn aHarnorm4eH
CMHYCHOMY CuUrHarny, oH 0To6pa>|<aeT crnegytouine onunn.

Onuwuu curHana Sine Wave OnucaHue

Multi-cycle Sine

MokasaTb MHOXECTBEHHbIE LIMKIbI, KOTOpblEe NMEIOT
COOTBETCTBYOLLME BEPTUKAIIbHbIE N TOPU3OHTallbHbIE LLKarbl.

Single-cycle Sine

3agatb rOPU3OHTAlIbHYIO LWWKany and 0T06pa>|<eH|/|9| OOHOro uunkKna
curHana.

Cancel

OTKpbITb NPeabIAyLLMIA 3Tan HACTPONKMW.

KBa,qpaTHblﬁ CUrHan vnm nmnynbce:

Koraoa npuv ucnonb3oBaHum dyHKLUMK Autoset ocumnnorpad onpeaensieT, YTo CUrHan aHanormyeH
KBagpaTHOMY cuUrHarny, oH oTobpakaeT criegytoLime onuum.

Onuuun KBagpaTHOro CUrHana OnucaHue

Multi-cycle

lNokasaTb MHOXEeCTBEHHbIe UMKIbI, KOTOpble NMerT
COOTBETCTBYOLLME BEPTUKAIIbHbIE N TOPU3OHTallbHbIE LLKarbl.

3aaatb ropusoHTarnbHYyHo LWKany ans otobpaxeHust ogHOro Lukna

Single- curHana. Ocuunnorpad oToOpaxaeT aBTOMaTuyeckue
cycle nsmepenus Min, Mean n Positive Width.

Rising lMokasaTb BO3pacTatoLwmm POHT.

Falling MokasaTb cnagatoLwnin POHT.

Cancel OTKpbITb NPeablayLLMIA 3Tan HACTPONKMK.
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5.7 CurHanbHble pa3beMbl

Ha cnepgytolwem pucyHke n3obpakeHbl YeTblpe CUrHanbHbIX pasbema 1 napa MeTanm4yeckmx
3MeKTPOAOB BHU3Y NaHenun ocuunorpadga.

CH1 OUTPUT  EXT TRIG/SYNC CH2

PROBE COMP

1. CH1, CH2: BxogHble pasbembl Ans 0TOOpaXeHUs curHana, Yyepes KoTopble OCyLLEeCTBSeTCS
MOAKMNoYEHME 1 BXOA CUrHana Ans nsmepeHus.

2. OUTPUT: BeixogHon BNC-pasbeM curHana.

3. EXT TRIG/SYNC:

1) BxogHow pa3beM Ans BHELLHErO MCTOYHMKA TpUITepa, Yepes KOTOPbIN OCYLLEeCTBNSETCA
NOOKIHOYEHNE N BXO4 BHELUHENO NCTOYHMKA TpUrrepa.

2) BbIxogHOW pasbeM CUHXPOMMIYMBLCOB ANd curHana.

4. Probe COMP: Bbixog v 3eMnsa KOMMAEHCauMuM Liyna, UCMoSib3yemble AN NEKTPUYECKOro
COOTBETCTBUS Lyna W BogHOM uenu ocuunnorpada. JkpaHbl 3a3emneHnss u BNC
KOMMEHcauuMmM Lyna cuyutalTca BbiBOOAMM 3a3emrieHns. Bo usbexaHue nospexgeHumn
3anpelaeTcsa nogknioYaTb UCTOYHUK HanNpPsXKeHNs B 3TUMK BbIBOAAM 3a3€MIEHNS.
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Mpurmepbl NpUMeHeHUs

'maBa 6 NMNpumMmepbl ncnonb3oBaHUA

B aToi rnaee npmBoauTcs noapobHoe onmcaHne OCHOBHbIX 0OCOBeHHOCTeN ocumnnorpada npu
nomowy 11 ynpoLLeHHbIX NPUMEPOB, KOTOPbLIE MOMOTYT BaM peLLnTb NPoGreMbl C TECTUPOBaHMEM.

1.

N o o &

10.
11.
12.
13.

BbinonHeHne NpocTbiX U3MEpPEHUI
Mcnonb3oeaHne AUTO

Mcnonb3osaHue meHio Measure ons BbIMOMHEHMS aBTOMAaTUYECKMX M3MepeHVIVI

N3mepeHusi ¢ NoMoLLbHo Kypcopa
N3mepeHune KonbLEeBOoM 4acToThbl M amnnuTyabl

l/IsMepeHme ANNTENBbHOCTU MMNYIbCa

MsmepeHme BpeMeHN HapacTaHuA

AHanua BXo4HbIX CUrHanoB Ans ycTpaHeHus crnyyYyanHbix nomex HabnwogeHne 3a curHanom ¢
nomexamu
YcTpaHeHue cnyyamHblx moMex

3axeaT 0gHOKpaTHOro curHana
Mcnonb3oBaHue pexuma X-Y

Tpmrrep no AnMnTenbHOCTN nMmnyrbca

Tpurrep no BugeocurHany
HaGnioaeHue 3a Tpurrepamu No BUAEO-MOMNAM U BUAEO-CTPOKaM

Mcnonb3oBaHue Tpurrepa no HakMoHy Ansi 3axXxBaTa KOHKPETHOro CMrHana HakmoHa
Mcnonb3oBaHmne 4ONONMHUTENBLHOrO TpUrrepa Ans UsMepeHnst curHana ¢ AfIMHHbIM UMMNYbCOM
Mcnonb3oBaHne mateMatuyeckux yHKUMIN ONsi aHanmM3a curHanos

M3mepeHne 3agepxkm pacnpocTpaHeHnst AaHHbIX

KoHTponb noacBeTku

ABTOMaTM4Yeckoe OTKNIoYEHNE

6.1 NMpumep 1: BoinonHeHWe NPOCTbLIX U3MEPEHUN

Ecnn Bbl xoTuTe HabnwgaTb HEWM3BECTHbLIN CUrHanm B KOHerTHOVI uenn, HO y BaC HeT ero

aMmnnnTyabl U 4acTtoTbl, TO MOXHO WCNOJ1Ib30BaATb 3TY (byHKLlI/IlO Ona BbINOJTHEHUA 6bICTpOl'O
n3mMepeHnd no 4acTtoTe, nepmnoay u MEXXMNUKOBOWN aMmnnutyge curHana.

BbinonHute cneayowime aencTens

1.

2.
3.
4

Bapgante 10X Ha nepekntoyaTene wyna ocumnnorpacda;
Haxmunte kHonky CH1 MENU v 3aganTte koadhcpmumeHT aenexus wyna Ha 10X;
MogkntoumTe wyn CH1 k ucnbiTaTtensHOM TOYKE LEenw.

Haxmute kHonky AUTO.
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Ocuwmnnorpac aBTOMaTU4eCKM HACTPOUT Hauny4ee oTtobpaxeHue curHana. Ecnum Bbl xoTute
[AOMOMHUTENBHO ONTUMM3NPOBAaTL OTOBpaXkeHWe curHamna, To MOXHO BPYYHYH OTperynmpoBaTb
BEpTVKanbHblE FOPU3OHTamNbHbIE CPeaCTBa yNpaBreHus, YTobbl cUrHan cooTBETCTBOBA BalLUM
Hy>XaaMm.

Hantek A /T#1

ot
Coupling BW 20M Volt!Div Probe
Coarse

BbinonHeHMe aBTOMaTU4eCKUX M3MepeHVIl7I

Ocu,vmnorpacb MOXeT OTO6pa)KaTb ©0nbLINHCTBO cuUrHanos nytemMm aBToMaTuU4eCKnX M3MepeHVIVI.
Ons N3MepeHnA Taknx napameTpoB, Kak YaCcTtoTa CUrHana, nepuopn, Mexnukosasd amnnntyna,
BpeMA HapacCTaHUA U NONoXUTENbHaA ANUTENbHOCTb BbINOITHUTE cneaylouimne OencTBumS.

1. Haxmute kHonky MEAS, uTo6bl OTKpbITE MeHto Measure.

2. Bbibepute nepsyto onumio unspecified (oTmeveHa KpacHOW CTpenkon) u 3atem BovauTe B
NOOgMEHIO.

3. Buibepute CH1 B onuum Source. 3aTteM MOBTOPHO BLIOEPUTE 3NIEMEHTbI U3MEPEHUS B
MeHio Type. HaxmuTte KHOMKy Ans Bo3BpaTa B UHTepdenc namepeHns. CooTBeTCTBYyOLLEE
OKHO MOf, 3NTIEMEHTOM U3MEPEHMS NOKa3bIBAET N3MEPEHUSI.

4. TlosTopuTte nyHkTbl 2 1 3. 3aTeM BbIbepuTe Apyrue anemeHTbl namepeHnsd. OBbIYHO MOXHO
oTO6pasnTb 4 arnemeHTa U3mMepeHus.

I'Ipumeanue: Bce nokasaHust usMeHsIlomcsi emecme ¢ U3MEepPEeHHbIMU cucHalamu.

Ha cnegyowem pucyHke M3obpaxeHo Tpu arnemeHTa usmepeHusi B kadectse npumepa. OkHa
noa HAMKU OTOGPaXaloT U3MEPEHUS KPYMHBIM LLPUDTOM.
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Hantek A /T#1

e L 1 CHI £ 560mY Measure
Frequency Period Mean Pk-Pk

1.000KHz  999.6us 80.0mV 2,12V Madify

6.2 NMpumep 2: N3mepeHns ¢ NOMOLLLIO Kypcopa

Bbl MOXeTe ucnonb3oBaTtb Kypcop Ons 6bICTpOFO n3MepeHna BpemMmeHn n amnnntyabl CurHana.

N3mepeHue ANUTENbHOCTU BbIHYXAEHHbIX Konle6aHui (npeobpasyeTca B 4acToTy) U
aMnnNuTyAabl No HapacTawLweMy PPOHTY MMNyNbca

Ans n3MepeHust AnNUMTENbHOCTM BbIHYXOEHHbIX KoniebGaHuii No HapacTaroweMy OPoHTY MMMynbeca
BbIMOJSIHUTE CreayoLme AeNCTBUS.

1.  Haxmute kHonky CURSOR, 4To6bl OTKpbITb MeHto Cursor.
2. HaxmuTte kHonky F1 B onumm Type n BeiGepute Time.
3. Haxmute kHonky F2 B onumm Source n Boibepute CH1.

4. Bblbepute Kypcop. Ecnu BbibpaHo S, nepemecTuTe Kypcop S Ha akpaHe; ecnu BelbpaHo E,
nepemectuTe Kypcop E; ecnu BbiGpaHbl 06a Kypcopa, X MOXHO ABUraTb OAHOBPEMEHHO.

5. TlomecTuTte Kypcop S Ha nepBbI NUK KorbLa.
6. [lomecTtute Kypcop E Ha BTOpoW nuk KonbLa.

7. B Touke genbTa oTobpaxaeTcs nsmepeHHoe BpeMsi, a Kypcopbl S u E nokassiBatoT
MOSIOXKEHMS 3TUX ABYX KYPCOPOB.

8. Haxmwute kHonky onuun Type u Beibepute Voltage.
9. TlomecTuTe Kypcop S Ha caMblil BICOKUIA MUK KONbLA.

10. lMomecTtunTe Kypcop E Ha cambIi HU3KMIA NKUK KonbLa. B Touke genbTta oTobpaxaeTcs
aMmnnuTyga Konbua.

[na GonbLluen SICHOCTN CM. PUCYHKN HUXKE.
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I/I3mepeH ne AnnTenbHOCTU UMNyrnbca

[na aHanusa curHana MMmnynbca u n3mepeHnsa ero AnNUTeNbHOCTM BbINOMTHUTE CrieayoLme
JencTeus.

1.

2.

Haxmunte kHonky CURSOR, 4T0o0bI OTKpbITL MeHo Cursor.
HaxmuTte kHonky F1 B onumu Type 1 BeibepuTe Time.
HaxmunTe kHonky F2 B onumn Source n BbibepuTte CHI.

BbibepuTe kypcop. Ecnu BbiOpaHo S, nepemMecTuTe Kypcop S Ha akpaHe; ecnv BblbpaHo E,
nepemectuTe Kypcop E; ecnu BbibpaHbl 06a Kypcopa, X MOXHO ABUraTb OAHOBPEMEHHO.

lMomecTuTe Kypcop S Ha 3KkpaH; ecnu BbldopaHo E, nepemecTute Kypcop E; ecnu BobiGpaHbl 06a
Kypcopa, UX MOXHO ABUraTb OQHOBPEMEHHO.

B Touke genbTa oTobGpaxkaeTcs M3MepeHHOe BpeMsi, a Kypcopbl S 1 E nokasbiBaloT Bpemsi
OTHOCUTENBLHO TpUrrepa.

[nsa 6onbLluen ACHOCTU CM. PUCYHOK HUXKE.
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Hantek /[ #f1. T
1S [E]
T T
| |
| |
| |
| |
| |
| |
| |

CHI [ 560mY Cursor

Source  OS gg95.0us Delta
on .. 5000us  200KHz

M3mepeHne BpeMeHU HapacTaHUA UMMNynbca

Bam MoxeT noTtpeboBaTbCsi WM3MEpPEHWE BPEMEHM HapacTaHud MMNynbca B OOMbLUMHCTBE
cnydaeB ansd uamepeHua BpeMeHu HapactaHms Mexgy 10% un 90% ypoBHA curHana.
BbinonHuTe cneayoLwimne AencTBus.

1.
2.

8.
9.

Haxmute kHonky TIME/DIV, yToGbl nokasaTb HapacTatoLwmn poHT curHana.

Haxmute kHonkm VOLTS un Vertical Position, 4Tobbl 3agate amnnutygy curHana npumepHo
Ha 5 geneHun.

HaxmuTte kHonky CH1 MENU.

Haxmute kHonky onuumn VOLTS u Beibepute Fine. HaxxmuTe kHonky Vertical Position ans
TOYHOrO pasferneHns curHana Ha 5 geneHun.

HaxmuTe kHonky Vertical Position, 4Tobbl nomMecTuTb curHan no ueHTtpy. Nomectute
©a30Byl0 NMMHMIO CUrHana Ha 2,5 geneHuns Hxke LeHTpa CeTKN.

Haxmute kHonky CURSOR.

HaxmuTe kHonky onumn Type u Bbibepute Time. Haxmute kHonky onuun Source v Boibepute
CHA1.

BbibepuTe kypcop S un nomectute ero Ha ypoBHe 10% curHana.

BbibepuTe kypcop E n nomectute ero Ha ypoBHe 90% curHana.

10. lNokasaHusi 4enbThbl B MEHIO Cursor - ato BpeMA HapacTtaHua nMmnyrbca.

[nsa 6onbLluen ACHOCTU CM. PUCYHOK HUXKE.
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S
v u

6.3 MNMpumep 3: AHanNnM3 BXOAHbIX CUTHANOB AnA

yCTpaHeHUus1 cny4yamHbIX NoMex

B HekoTopbIx 06CTOATENBCTBAX Arst OTOOpakeHWUs curHana ¢ noMexamu Ha ocumnnorpadge u
nony4YyeHns MHOpPMaLIMN O HEM MOXHO BbIMOSHUTL CrieayloLmne AeUCTBMS AN aHanusa curHana.

il

HabniogeHue 3a cUrHanom c Wymom

1. Bontu B MeHio Acquire.

2. Haxmwute kHonky onuun Type u Boibepute Real Time.
3. Haxmute kHonky onummn Peak Detect.

4. T[pwn HeobxogumocTn BoranTe B MeHto DISPLAY u HactponiTe onuuto Contrast ans 6onee
YeTKOro NPOCMOTPa NOMEX.

[na GonbLluen SICHOCTN CM. PUCYHOK HUXKE.
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YcTpaHeHue crny4yaHbIX nomex

1. Bontu B MeHio Acquire.

2. Haxmwute kHonky onuun Type u Boibepute Real Time.
3. HaxmuTte kHOMNKy onummn Average.

4. Haxmute kHonky Average u HacTponTe KONMYEeCTBO yCcpeaHeHW Ans npocMmoTpa
U3MeHeHMIn B ocumnnorpamme.

lMpumeyaHue: YcpedHeHuUe cokpawjaem cry4valiHbie noMexu u rnoseosisiem 6osiee npocmo
us3yyums cuzHarl.

[nsa 6onbLuer ACHOCTU CM. PUCYHOK HUXKE.

6.4 MNMpumep 4: 3axBaT OAUHOYHOIO CUrHana

Bbl MOXeT 06paTTbCs K crieaytoLleMy npumepy, YTobbl MPOCTO 3axXBaTUTb HEKOTOPbIE
anepvoanyeckne curHarnbl, Takue kak UMNynbCbl U KPaTKOBPEMEHHbIE MOMEXMW.
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[na HacTponkmn npuema 0gHOro curHana BbINOMHUTE creylolmne JenNcTBuS.
1. CHadana HacTpowTe wWwyn ocumnnorpada n koaddpuumeHt genexHmsa CH1.

2.  HaxmuTte BepTukansHyto kHonky VOLTS u ropusoHTansHyo TIME/DIV gns nyywero
paccMoTpeHus curHana.

3. Bowtu B meHio Acquire.
4. Haxmute kHonky Mode, 4tobbl BbiGpaTh Peak Detect.

5.  Haxmwute kHonky TRIG MENU un BbiGepuTe Rising B onummn Slope. 3atem npaBurnbHO
HaCTpoWTe ypOBEHb TpUrrepa.

6. Bbibepute pexum Single ans Havana npuema.

Mpy NOMOLLM 3TON PYHKLIMN MOXKHO NErko 3axBaTuTb OTAENbHblE COObITUA. OTO ABNAETCH
npeumyLectsom ocuunnorpada HandHeld.

6.5 Mpumep 5: Ucnonb3oBaHue pexunma X-Y

MpocMoTp (ha3oBbIX pa3HML Mexay ABYMsl CUTHarnaMm KaHana
K npvMepy, BamM Hy)XHO M3MepUTb M3MEHeHWe B pa3e B CETM KaHarmoB.

MogkniounTte ocuunnorpad K uenu n Habnwgante 3a BXo40M U BbIXOg4oM Lenu B pexume XY.
BbinonHute cneayowime aencTens

1. CHadana nogrotoBbTe LWynbl ocuunnorpada v nepeBeamTe nepeknoyaTeny Ha obounx Lwynax
Ha 3HadeHune 10X.

2. Haxmute kHonky CH1 MENU v 3aganTe koaddmumeHT genenns wyna Ha 10X; HaxmuTe
kHonky CH2 MENU 3apanTte koadduumeHT aeneHust wyna Ha 10X.

3. MopcoeaunHuTe Wyn kaHana 1 Ko BXoay CeTw, a Liyn KaHana 2 K BbIXody CeTw.

4. HaxmuTte kHonky AUTO.
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5. Haxmute kHonky VOLTS, 4yToGbI 0OTOOpPasvMTb MNpPUONN3NTENLHO OAMHAKOBbIE aMMMTYAbI
curHanoB no oboum kaHanam.

6. BounTtn B meHio Display.

7. Haxmute kHonky onumm DSO Mode u BeiGepuTte XY.

8. Tenepb ocumnnorpad nokasbiBaeT urypy Jinccaxy ans onucaHus Bxoga v Belxoaa Lienw.
9. Haxmute kHonkn VOLTS m Vertical Position ons npaBunbHoro maclutabupoBaHus curHana.

10. Wcnonb3ynte ocumnnorpaduyeckmun metog Jinccaxy ansa HabnogeHms v BblMUCIEHNS
¢ra30BbIX pasHWL, COrnacHo cneayrowlen gopmyne.

Tak kak sin@=A/B wnu C/D, roe 6 - 310 yron ¢asoBon pasHul, mexay kaHanamu, a A, B, C, D
NpeacTaBnsloT TO, YTO U300OpaXXeHO Ha CrneaylLlleM PUCYHKE, Bbl MOXETE MOMyYnUTb 3HAYEHWEe
yrrna ¢pa3oBow pasHuubl Npy NoMoLLM crneaytowlen popmynel: 8=tarcsin(A/B) unu tarcsin(C/D).

Ecnu rnaeHble ocu annunca HaxoOaTCcsl B MEPBOM U YeTBEpPTOM KBaapaHTe, TO yron ¢as3oBon
pasHuLbl OOMKEH ObiITb B NEepBOM WM 4YeTBEPTOM KBagpaHTe, T.e. B npegenax (0~T1/2) wnu
(31/2~211). ECnNnt rMaBHble OCKU SNNuMnca HaxoasTcst BO BTOPOM M YETBEPTOM KBaapaHTe, TO Yron
ha3oBoi pasHuULbl JOMKeH ObITb B BTOPOM M YeTBEpPTOM KBadpaHTe, T.e. B npefdenax (T/2~1)
unu (1r-31/2). Ons 6onbLuen SCHOCTM CM. PUCYHOK HUXE.

Fopu3oHTanbHOE
LeHTpUpoBaHue

! 2R
o,/ 114}

(17

6.6 NMpumep 6: 3anyck Tpurrepa Mo ANUTENbHOCTHU
uMnynbca

—>

Tpurrep no 3agaHHOW ANUTENLHOCTU UMNYNbCca

Mpu TecTMpoBaHUM ANUTENBHOCTU MMMyNbCa CUrHama B Lenu BaM MOXeT noTpeboBaTbes
NnpoBepKa TOro, COOTBETCTBYET N UMMYIbC TEOPETUYECKOMY 3HadYeHuto. [axe ecnu Tpurrep no
(bpOHTY NoKa3bIBaET, YTO Balll CUrHAN UMEET Ty Xe ANUTENbHOCTb MMMYbca, YTO U 3afaHHbIN
CUrHan, y Bac ocTaloTCsl COMHEHWs1 Mo NoBoay pesynbTaTta. BbinonHute cnegyowme oencTeus.

1. 3apgante koadpumumneHT generns wyna 10X.
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2. Haxwmute kHonky AUTO, 4Ttobbl 3anycTuTb cTabunbHoe oToGpaxeHue curHana.

3. Haxwmute kHonky onumu Single Cycle B meHto Autoset n cunTaiiTe ANUTENBHOCTL UMMYbCca
curHana.

4. Haxwmute kHonky TRIG MENU.

5. Bblbepute Pulse B onummn Type; Bbibepute CH1 B onummn Source; Haxxmute kHonky TRIGGER
LEVEL, 4toGbl 3agatb ypoBeHb TpUrrepa BHU3Yy curHana.

6. Haxmute kHonky onuun When u BbiGepute ‘="

7. Haxmute kHonky onumm Set Pulse Width. 3againte gnMTensHOCTb MMMyNbCa Ha 3HaYeHue,
cymMTaHHoe B . 3.

8. HaxwmuTte kHonky onumn TRIGGER LEVEL, 4to6bl 3aaath ANMTENBHOCTL UMNYTbCa Ha 3HAYeHUe,
cymTaHHoe B . 3.

9. HaxwmuTte kHonky More u Bbibepute Normal B onummn Mode. Mocne Tpurrepa no HopmarsbsHbIM
uMnynbcam ocuunorpad MoXeT BblaaTb CTabunbHOe 0ToOpaeHne ocUUNorpaMmbl.

10. Ecnu onuusa 3agaHa Ha >, < UMW # U UMEIOTCA UCKaXXEHHbIE UMMYIbCbl, KOTOPbIE COOTBETCTBYIOT
3agaHHOMYy YCroBuioo, To ocuunnorpad sanyctutcs. K npuMepy, cUrHam COAEpXWUT Takue e
NCKaXXeHHble MMMYIbChI, KaK Noka3aHo Bbille, U Bbl MOXeTe BblbpaTth # unu ‘<’ ans Tpurrepa no
UMNyIbCy.

Kak noka3aHO Ha pUCyHKe BbillE, Bbl MOXETE MONY4YNTb CTabubHOE OTOOpaXXeHne oCLUMIorpaMmbl,
ecnv BBefeTe KBaapaTHbI curHan ¢ yactoton 1 kl'y u gnutenbHOCTbIO MMnynbca Ao 500 Mke.

6.7 Npumep 7: Tpurrep no BuAeocUrHany

Mpennonoxmm, YTo Bbl NPOBEPSIETE BUAEOCUIHANbI TENEBU30pa, YTobbl yGeauTbesl B MX HOpMaribHOM
BX0OAe, 1 BUaeo-curHan npegHasHadeH anga cuctembl NTSC. Bbl MoxeTe nonyunTb ctabunbHoe
oToBpakeHWe Npu NOMOLLM TpUrrepa no BMOEO-CUrHany.

Tpwurrep no Buaeo-nonsm
[nsa Tpurrepa no B1AeO-NonsM BbINOMHUTE criedytoLlme AencTBuS.
1. Haxmwute kHonky TRIG MENU, 4to6bl oTKpbITE MeHt0 Trigger.

2. Haxwmute F1, ytoGbl BoIGpaTh Video B onumm Type.
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HaxmuTte kHoMky Source, 4To6bl BeiopaTe CH1; HaxxmuTe kHonky Polarity, 4to6bl BeIOpaTh
Normal; HaxxmuTe kHonky Standard, 4To6bl BbibpaTe NTSC.

HaxmuTte kHomKy Sync, 4ytobbl BbibpaTte Odd Field, Even Field unun All Fields.

Haxmute kHonky Trigger Level, utobbl oTperynuposaTb YypoBeHb Tpurrepa u
CcTabumnmanpoBaTb BUOEOCUTHAIbI.

Haxmute kHonkm TIME/DIV n Vertical Position, 4To6bl 0TO6pa3suTb Ha 3KpaHe NOSHbIN
BUAEOCUrHan, 3anycKaloLmMincs no BUOeo-nonto.

Ha crnenytowiem pucyHke nsobpaeH 3anyck CTabunbHOro curHana rno B1aeo-nonio.

Tpurrep no Bugeo-cTpokam

[na Tpurrepa no B1Uaeo-cTpokam BbINOMHUTE crieaytowmne OeNCTBUS.

1.

2.

Haxmute kHonky TRIG MENU, 4ToObl OTKpbITL MeHi0 Trigger.
BbibepuTe Video B onumm Type.

Haxmute kHonky Source, 4Tobbl Beibpate CH1; Haxxmute kHonky Polarity, 4tobbl BeIOpaTh
Normal; HaxmuTe kHonky Standard, 4ytobel BeiopaTs NTSC; HaxmuTe KHOMKy Sync, 4ToObl
BblOpaTh Line Number.

HaxxmuTte kHonky Trigger Level, 4Tobbl oTperynvpoBaTb ypoBEHb Tpurrepa u
cTabununsnpoBaTb BUAEOCUTHATbI.

3apaiite Homep cTpokn (NTSC: 0-525 cTpoku).

Haxmute kHonkm TIME/DIV n Vertical Position, 4To6bl 0TO6pa3suTb Ha 3KpaHe NoSHbIN
BMAEOCUrHan, 3anycKaroLLmMincs no Buaeo-cTpoke. CM. pUCYHOK HMKE.

PyKoBOACTBO N0/b30BaTe/A HA NOpTaTUBHbIE ocumanorpadbl cepuin DSO-8000E/DSO-1000E 51



Mpurmepbl NpUMeHeHUs

6.8 NMpumep 8: Ucnonb3oBaHue TpUrrepa No HaKMoHy

AnA 3aXxBaTa KOHKPeTHOro CurHasia HakrnoHa

Bo MHOrmMx cnyyasix Ham He TOSbKO BaKeH (OPOHT CUrHamna, HO Mbl TaKkKe XOTUM 3HaTb BpeMs
cnaga u HapacTaHusa curHana. [ns HabnwogeHusa 3a STMMKU CUrHanamu Mbl UCNOSb3yemM TpUurrep
no HakmnoHy. BeinonHuTe cnegytowime 4encTBUS

1. Haxwmute kHonky TRIG MENU, 4To6bl oTKpbITE MeHIo Trigger.
2. Bbibepute Slope B onumu Type.

3. HaxmuTe kHOMNKy Source, 4ToObl BbiopaTs CH1; HaxMuTe kHonKy Slope, 4ToObl BbIOpaTh
Rising; HaxxMuTe kHonky Mode, 4Tobbl BbibpaTh Auto; HaxxmuTe kHonky Coupling, 4ToObI
BbIGpaTh DC.

4. Haxmute kHonky Next Page v Beibepute Vertical. OTperynupyiite nonoxexue V1 n V2.
Haxmute kHonky onuuun When u Beibepute ‘=’

5. Bblbepute Time u perynupyinte Bpems, noka He nonyynte crabunbHoe oTobpaxeHue
ocuunnorpamm. CM. pUCYHOK HUXe.
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6.9 NMpumep 9: Ucnonb3oBaHUe Tpurrepa

AONOJIHUTENIbHOIro BpemMeHun Ansd namMmepeHus

CUrHana ¢ AJIMHHbIM NMNYJIbCOM

3aqaCTyro OblBaeT Henerko HabnwaaTb HEeKOTOPYHo 4YacCTb CUrHara ¢ AJinHHbiIM MMnyJribCOM Mnpu
noMoLLn Tpurrepa no d)pOHTy nnn annTeribHOCTN nMmnyrbca. B Takom crniy4yae MOXHO
ncnosib3oBaTb TpUrrep AOMNMOJIHUTESIbHOIo BpeMeEHN.

1.

2.

Haxmute kHonky TRIG MENU, 4yToBbl OTKpbIT MeHio Trigger.

Beibepute O.T. B onuum Type; HaxmMuTe kHonky Polarity, 4to6bl BeiGpaTs Normal; Haxmute
kHonky Mode, 4Tobbl BbIGpaTh Auto; HaxmuTe kHonky Coupling, 4To6bl BeiGpaTs DC.

HaxxmuTte kHonky Trigger Level, yTobbl oTperynMpoBaTb ypoBEHb TpUrrepa u
cTabunuanpoBaTb BUAEOCUTHATbI.

3apanite Homep cTpokn (NTSC: 0-525 cTpoku).

Haxmute kHonku TIME/DIV n Vertical Position, 4To6bl 0TO6pa3uTb Ha aKpaHe NorHbIN
BMAEOCUrHan, 3anycKarLLmMncs no Buaeo-cTpoke. CM. pUCYHOK HUKe.
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MpumeyaHue: Pa3Huuya mexdy mpuz2epoM OOMNoSIHUME/IbHO20 ePeMeHU U 3adepiKKu
3aksilo4aemcsi @ mom, Ymo rnepebii Moxem O6HapyXueamb UMMYLC, KOMOPbIlU eam

HY)XeH, 8 coomeemcmeuu C 3adaHHbIM epeMeHeM U 3anyckamb € J1Ho60l moyke
umnynsca. [pyaumu crnioeamu, mpu2zep OOMOHUMESIbHO20 6PeMeHU 603HUKaem Ha
OCHO8aHUU OIr03HaeaHusi uMMyJsbca. OH noxox Ha pexuM > mpuazepa Mo
dnumensHOCMU UMMYJIbLCA, HO HE aHafo2u4yeH eMy.

6.10 MNMpumep 10: Ucnonb3oBaHMe MaTeMaTUYECKUX

dyHKUMI ana aHanuM3a curHanos

Mcnonb3oBaHne MaTemaTuyeckux (OYHKUMIA ANs aHanu3a BXOAHbIX CUTHAroB sIBMSIETCA elle
OOHVM MpEenMyLLEeCTBOM UMcpoBoro ocuunnorpada. K npumepy, Bbl XoTUTe nonyvaTb
MFHOBEHHYIO pasHuULy Mexzay ABYMS curHanamu kaHamna. [lpu nomowm mMaTemaTuyeckon
pyHKUMM ocumnnorpada Bbl MOXETE NONy4nTb Nyyluee oTobpaxeHne curHana Ha akpaHe. [ns
HabroaeHVs 3TOro cUrHana BbIMOMHUTE CreayoLme AeicTBuS.

1. 3apante koadhpumumeHT aeneHus wyna 10X.

2. Ortkpovite CH1 n CH2 ogHoBpemMeHHoO ¢ koachduumneHTom geneHuna 10X.

3. Haxmute kHonky AUTO, 4ToObl 3anycTuTb cTabunbHoe oTobpaxeHue curHana.
4. Haxmute kHonky M/R MENU, 4To6bl oTKpbIT MeHto Math.

5. Haxmwute kHonky Operation u Bbibepute ‘CH1+CH2'.

6. Haxmute kHonkn TIME/DIV n VOLTS, 4tobbl npaBunbHO MacwTabupoBaTb curHan ans
NPOCTON NPOBEPKM.

Kpome Toro, ocumnnorpad Ttakke nogaepxuBaeT yHKUmMM - n BIN®. [Ons nogpobHoro aHanmsa
BlN® cm rnasy 5.3.1 Matematuyeckoe Bro.

MpumeyaHue: [leped ebinosIHeHUEM MameMamuYeckuli onepauyuli Heo6x00uUMo
KoMrneHcupoeamb o6a wlyna; e NMPOMuUEeHOM cJly4ae pa3HuUybl € KoMmneHcauuu wyna
nosiesimcsi e eude owubok e AughghepeHyUaILHOM cuzHarse.

Kak nokaszaHoO Ha puUCYHKe Bbille, nogante cuHycHbi curHan 1 klu ¢ kaHana 1 u KBagpaTHbIN
curHan 1 kl'y,
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C KaHana 2.

BbinonHuTe BhilLeonucaHHble AEUCTBUSA ANs HACTpoliku MmeHto Math 1 HabnoganTe 3a
BbIYTEHHbIM CUrHarIoOM, Kak MoKasaHo Ha creayloLemM pUCyHKe.

Po30oBbIM LiBeTOM 0603Ha4YeHbl obaBneHHble curHanbi.

6.11 MNMpumep 11: N3mepeHne 3aaepXKU pacnpocTpaHeHUs

OaHHbIX

Ecnn Bbl nonaraete, 4To B Lenu ynpaslieHNA pacnpocTtpaHeHneM nocnenoBaTesibHbIX AaHHbIX

nmeeTcss HectabunbHOCTb, TO Bbl MOXeETe N3MEPUTb 3adepXKy pacrpoCTpaHeHnda wMexay

CUrHanom paspeLieHna n JaHHbIMU nepenadvu.

[lna HacTPoOWiKM N3MepPEHNs 3aAePXKKM pacnpoCTpaHEHMS BbIMOSHUTE crieaytolime 4encTBuUS.

1.

MogkntounTe aBa wyna ocumnnorpada k seieogy CS (Bbibop kpuctanna) n DATA Ha
MUKpPOCXeMe.

Bapanite koacpduumneHT geneHuna 10X gna oboumx Lwynos.
Otkporite CH1 n CH2 ogHoBpemeHHo ¢ koachduumneHtTom genenunsa 10X.
Haxmute kHonky AUTO, 4yTobbl 3anycTutb cTabunbHoe oTobpaxeHne curHana.

OTperynupyiTe cpeacTBa ropu3oHTanbHOro U BepTUKanbHOro yrnpasreHus Ans onTuMmnsaumm
oTobOpaXKeHUs1 ocLUUNIorpamMmmbl.

Haxmunte kHonky CURSOR, 4T0o0bI OTKpbITL MeHo Cursor.
Haxxmute kHonky onuun Type u Beibepute Time.
BbibepuTe kKypcop S n NOMECTUTE ero Ha akTUBHbLIN OPOHT CUrHana paspeLLeHus.

Bbibepute kypcop E n nomectute ero Ha nepexon BbiBoAa [AaHHbIX (CM. crnegyloLini
PUCYHOK).
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10. TMpo4yTnTe 3aaepxKy pacnpoCcTpaHeHMs OaHHbIX B nokasaHusax Delta.

o O O O

o OO

P PO |

Kanan 1
KaHan 2
[aHHble I CS
O O
O
o uud f?

- S

D

6.12 [Mpumep 12: KoHTpONb NOACBETKU

1. Haxxmute kHonky UTILITY, ytobbl BonTtn B MeHo UTILITY.

2. Haxmunte F5, 4To6 cnycTUTLCA Ha CTpaHULy BHUS.

3. MNMocne poctmwkeHus cTp. 4 Haxxmute F3, yTobbl BONTM B MeHto Display.

4. Haxmute F5, yTobbl nepenTn Ha cTp. 3 MeHo oTobpaxeHus, HaxmuTe F3.

5. 3apaliTe BpeMs NOACBETKM NPW NMOMOLLM KHOMKM HanpaBneHus.
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6.13 [Mpumep 13: ABTOMaT4ECKOE OTKNIOYEHUEe

1. Haxxmute kHonky UTILITY, 4to6bl BonTK B MeHto UTILITY.
2. Haxxmunte F5, 4T00 CnycTUTLCA Ha CTPaHMLY BHU3.
3. MNocne poctmkeHus cTp. 2 Haxmute F3, 4Tobbl BONTH B MeHo Shutdown.

4. Haxxkmute F1, utobbl BbibpaTth PowerOff, HaxxmuTte F2, 4ToGbI BbIOpaTh Time, 3aTtem

3afaiTe BpeMs Mpy NOMOLLM KHOMKW HanpaBneHus.

5. Haxxmute F3, ytobbl nogTBEPpANTD.
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MynbTumeTp

naBa7 MynbTumMeTp

OnucaHue rnasbl

B aTolh rnaBe coagepxutca onucanue yHkumen mynetumetpa cepun DSO8000E. B onucaHum
cogepaTcs MHCTPYKLUM NO UCNOMNb30BaHWIO MEHIO U BbINOMHEHNIO 6a30BbIX N3MEPEHUN.

MopkntoyeHue npubopa

VMcnonb3ynte Bxoaa rHesfa 4-mm Ttuna "6aHaHn" ans ucnonb3oBaHusa yHKLMn mynbTumeTtpa: 10A,
mA, COM,V/Q/C.

Pabouee okHO MynbTUMeTpa

DMM Coupling

PucyHok 7-1 Pabo4dee okHO MynbTuMeTpa
OnucaHue
1) MHamkaTopsbl pexmnma namepenus: DC: MismepeHne nocToAHHOro Toka
AC: N3amepeHne nepemMeHHoro Toka
2) CUMBON TEKYLLErO pexunma mynbTumeTpa
3) Mlngukatopa py4yHoro/aBTomaTn4eckoro guanasoHa, cpeamn kotopblx MANUAL ob6o3Havaet
AnanasoH U3MepeHnsi B py4HOM pexnme, a Auto - AManasoH U3MepeHust B aBTOMaTU4ECKOM
pexumve.
4) lNoka3aHnsa n3MepeHus.
5) WkanbHbIA nHamMKaTop
6) KoHTponb pexuma namepenms DC nnun AC
7) KoHTponb namepeHus abcontoTHOW/OTHOCUTENBHOM BENUYMHBI: 3HaK “||” OTpaXaeT KOHTPOIb

n3MepeHnst abConoTHOM BENMUYMHDI, @ “ " NPeACcTaBNseT KOHTPOSb N3MEPEHMSI OTHOCUTENBHOM
BENUYMHBI.

8) PyyHon unu aBTomaTU4eCKMin KOHTPOIb AnanasoHa U3MepPEHUs
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9) Tun namepenns, ekntodas VOLT, A, OHM, DIODE, CON, CAP.

Pa6ota mynbTumeTpa

Ecnu Bbl HaxoanTeck B okHe ocuunnorpada, Haxmmute SCOPE/DMM, v ocuunnorpad
NEePEKMIOYMNTCS B OKHO pexnma MynbTuMeTpa. 3aTeM Ha aKpaHe NosIBUTCS OKHO pexuma
N3MepeHMsi, KOTOPOE UCMONb30BaNoCh B NOCNeaHWIA pa3 nepes BbIXOAOM U3 pexnma
MynbTuMeTpa. [py NepBOM NepektoMeHMn Ha U3MepeHne MynbTUMeETpa CTaHAaPTHLIM
PEXMMOM SIBNSIETCS PEXUM HaNPsXKEHUS MOCTOSIHHOMO TOKa.

N3mepeHne 3Ha4eHNN CONPOTUBIIEHUA

OnA naMepeHusi cCONpoTUBIIEHUs1 BbINONIHUTE criegylowme eNCTBUSA:

1) Haxxmute kHonky F1 gnsa Beibopa OHM, 3aTtem Ha skpaHe NOsiBUTCA OKHO M3MEpPEHNS
COMPOTUBIEHNS.

2) BctaBbTe YepHbIn NpoBog B pasbem COM Tuna "6aHaH", a KpacHbIn npoBog - pasbem V/O/C
Tvna "0aHaH".

3) MNoaknounTe KpacHbIA U YEPHbIA UCNbITaTENbHbIE NPOBOAA K pe3ncTopy. 3HayeHune
conpoTuBreHus otobpaxaetcsa Ha akpaHe B Om.

3atem 9KpaH 6y,u,eT BbIMMaAAeTb, Kak NOKa3aHo Ha PUCYHKe 7-2.

5 10 15

DMM
OHM

PucyHok 7-2 N3mepeHre conpoTuBEHNS.

BbinonHeHne guoaHoro namepeHus

[AnsA BbINONHEHUA U3MepeHUs Ha Auoae, BbINOSIHUTE creaywme 0eNCTBUA:

1) Haxxmute kHonky F1, ytobbl BhiGpaTe DIODE, 1 HaBepxy akpaHa nosiBUTCA CMMBOM AMoaa.
2) BctaBbTe YepHbIn NpoBog B pasbem COM Tuna "6aHaH", a KpacHbIn npoBog - pazbem V/O/C
Tvna "0aHaH".

3) lMopgknounTe YEepHbIA U KpacHbIN NpoBOAa K Anoay, 1 Ha akpaHe OyaeT oTobpaxaTtbcs
3Ha4YeHWe HanpsXkeHus anoda B BOMbTax.

3aTtem akpaH b6yaeT BbIrnsAgeTb, kKak MOKa3aHOo Ha pUcyHke 7-3.
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PucyHok 7-3 [lnogHoe namepeHme

N3mepeHne BKNHOYEHUA/OTKNIOYEHUA
[nsA BbINONHEHUA TecTa BKNIOYEHUA/OTKNIOYEHUA BbINOJIHUTE crieaytolie AeNCTBUA:

1) Haxkmute kHonky F1, uto6bl BhibpaTe CON, 1 HaBepxy akpaHa nosiBUTCA MHAMKATOP
BKITHOYEHUS/OTKITIOHEHMS.

2) BctaBbTe YepHbIi npoBof B pazbem COM Tuna "6aHaH", a kpacHbI npoBog - pasbem V/O/C
TMna "GaHan".

3) MogkniounTe KpacHbIN U YepHbIN NPOBOAA K UCMbITaTeNbHbIM ToYkaM. Ecnu sHaveHue
COMPOTMBIIEHNS MCNbITATENbHbLIX To4ek MeHbLue 30 Om, TO TecTep N3AacT 3ByKOBOW CUrHar.

3aTem akpaH OyaeT BbIrMsaeTb, Kak Moka3aHo Ha pUCYHKe 7-4.

PucyHok 7-4 \amepeHne BKMOYEHUA/OTKTHOYEHNS
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BbinonHeHune n3MepeHnda eMKOCTHU
Onsa namMepeHuAa eMKOCTHU BbiNOJIHUTE cneaylouine AENCTBUA:

1) Haxmute kHonky F1, yTo6bl BbIGpaTe CAP, 1 HaBepxy aKkpaHa NosiBUTCA CUMBOI
KOHAeHcaTopa.

2) BctaBbTe YepHbIi NnpoBog B pazbem COM Tuna "6aHaH", a kpacHbIi npoBoa - pasbem V/O/C
Tvna "0aHaH".

3) MopaxnioymTe YepHbIN U KpacHbIN NPOBOAA K KOHOEHCATOpPY, Ha 3KpaHe NOSIBUTCA 3HAYeHue
eMKOCTU B MKD nnn HO.

3aTem 9KpaH 6y,qu BbIMMAAETb, KaK MNOKa3aHO Ha PUCYHKe 7-5.

[t
0 5 1

DMM
CAP

PucyHok 7-5 N3mepeHune emkocTu
BbinonHeHUe namepeHns HanpsXKeHUA NOCTOAHHOro ToKa
Ons namepeHusa HanpsXkeHUA NOCTOAHHOrO TOKa BbINOJIHUTE crieAylowme eNCTBUA:
1. HaxxmuTe kHonky F1, utobbl BeiGpaTe VOLT, 1 HaBepxy akpaHa nosisutcs cumsorn DC.
2. BctaBbTe YepHbIvi npoBog B pasbem COM Tuna "GaHaH", a kpacHbIi NpoBof - pasbem V/O/C
Tvna "GaHan".
3.MoaknounTe YepHbIN 1 KpacHbIA NPoBoAa K M3MepPAEMbIM TOYKaM, U Ha SKkpaHe OyaeT

0T06pa)KaTbCF| 3Ha4YeHne HanpsaxXeHnd B TO4Kax B BOJNbTax.
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3aTem akpaH b6yaeT BbIrnsageTb, kKak MOKa3aHO Ha pUCyHKe 7-6.
Auto DC

O ) (mV

0 20 28 45

5 10 15 25 30 35 40

Coupli Mod |
DM oupling ode 19

PucyHok 7-6 ViamepeHre HanpsikeHUst MOCTOSIHHOMO ToKa

BbinonHeHWe namMmepeHns HanpsxXeHUusa nepemMeHHoro Toka

Onsa namepeHns HaNpPsHkeHUA NepeMeHHOro Toka BbIMOJIHUTE crieayloLe AeUCTBUA:

1) Haxkmute kHonky F1, uto6bl BbibpaTs VOLT, n akpaHe nosisutcsa cumson DC.

2) Haxmute kHonky F2, yto6bl BeiGpaTh VOLT, 1 akpaHe nosisutcsa cumeon AC.

3) BcTaBbTe YepHbI NnpoBog B padbeM COM Tmna "6aHan", a KpacHbIn npoBog - pazbem V/O/C
Tvna "GaHan".

4) MopKno4MTe YEPHBINA U KPacHbIN NPOBOAA K M3MepSeMbIM TOYKaM, U Ha 3KpaHe byaeT
oTOOpakaTbCsa 3Ha4YEHME HanpshKeHWs MEPEMEHHOr0 TOKa B TOYKax B BOMbTax.

3atem 9KpaH 6y,u,eT BbIMMaAAeTb, Kak NOKa3aHo Ha PUCYHKe 7-7.

B e T
O
O ()
O () (mV

5 40 45 B0

0] 20 2h 30

5 10 15

Coupli Mod :
DMM oupling ode 19

PucyHok 7-7 ViamepeHre HanpsbkeHUst NepeMeHHOoro Toka
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BbinonHeHue n3mepeHunsa NOCToOAHHOIO TOKa
[Ona namepeHnsa NnocToAHHOro Toka meHee 600 MA BbINONHUTE criegylowme AeUCTBUA:

1) Haxkmute kHonky F1, utoGbl BbiGpaTth A, 1 akpaHe nosiutca cumeon DC. EguHmnuamm Ha

rnaBHOM 3kpaHe apnstTca MA. Haxmvute F3, utoObl nepekntounteca mexgy MA n 10A. 600 MA

SABNAETCS Npeaesnom.
2) BcTtaBbTe YepHbIvi npoBof B pasbem COM Tuna "GaHaH", a KpacHbI NPOBOA - pasbeMm mA
Tvna "GaHaH".

3) MogknounTe YEepHbIA U KpacHbIN NPOBOAA K M3MepsSeMbIM TOYKaM, U Ha 3KpaHe byaeT
oTObpaxaTbCs 3Ha4YeHMEe NOCTOAHHOIO TOKa B TOYKaX.

3aTem akpaH OyaeT BbIrMsaeTb, Kak Moka3aHo Ha pUCYHKe 7-8.

Auto DC

PucyHok 7-8 smepeHune Toka ons cunbl Toka meHee 600 MA
[Ona namepeHnsa NOCTOAHHOIo Toka cBbiwe 600 MA BbiNnonHUTe crneaylouwme AencTBuUN:

1) Haxkmute kHonky F1, 4toGbl BbiIGpaTh A, 1 akpaHe nosiutca cumeon DC. EguHnuamm Ha
rMaBHOM 3KpaHe sBNsTCa MA.

2) Haxxmute F3, 4Tobbl nepekntountbes Ha nameperve 10A, 1 egMHULaMmn Ha rmaBHOM 3KpaHe
oyayt A.

3) BctaBbTe YepHbIn npoBoa B pazbem COM Tuna "0aHaH", a KpacHbI NpoBOA - padbem 10A

Tvna "0aHaH".

4) IMopKno4mMTe YEPHbINA U KPacHbIN NPOBOAA K M3MepSeMbIM TOYKaM, U Ha 3KpaHe byaeT
oTObpaxaTbCs 3Ha4YeHMEe NOCTOSAHHOIO TOKa B TOYKaX.

5) Haxxmute F2, ytobbl BepHYTLCA K 3amepeHuto 600 MA.

3atem 9KpaH 6y,u,eT BbIMaAAeTb, Kak NOKa3aHo Ha PUCYHKe 7-9.
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Auto DC

PucyHok 7-9 UsmepeHune Toka ans cunel Toka 10A

BbinonHeHue n3mMmepeHunsa nepeMeHHOro Toka
[Ona namepeHnsa nepeMeHHoOro Toka meHee 600 MA BbINONHUTE crneaylowme AeNCTBUA:

1) Haxxmute kHonky F1, 4Tobbl BbiOpaTh A, 1 akpaHe nosiButca cumson DC. EavHuuamun Ha
rmaBHOM 3KpaHe GyayT MA, n cumBon mA OyaeT oTobpaxaTbCs BHU3Y 3KpaHa, HaxmuTe F2,
4TObbI NepekniounMTLCs Mexay nsmepeHunem mA n 10A. 600 MA aBngaeTca Nnpeaenom.

2) Haxxmute F2 ogunH pas, n BHU3y akpaHa nosisutcst AC.

3) BctaBbTe YepHbIn npoBoa B pazbem COM Tuna "6aHaH", a KpacHbI NPOBOA - pasbeMm mA
Tvna "0aHaH".

4) MopKno4mMTe YEPHbINA U KPpacHbIN NPOBOAA K M3MepsSeMbIM TOYKaM, U Ha 3KpaHe byaeT
oTobpaxkaTbCs 3Ha4YeHMEe NEPEMEHHOrO TOKa B TOYKaX.

3aTtem akpaH b6yaeT BbIrnsageTb, Kak MokasaHo Ha pucyHke 7-10.

PucyHok 7-10 NamepeHne nepemeHHoro Toka ansa 600 mA
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[Ona namepeHnsa nepeMeHHOro Toka cBbiwe 600 MA BbinonHuTe crnegyloLine AenNcTBUA:

1) HaxkmuTte kHonky F1, 4to6bl BbIGpaTh A, 1 akpaHe nosiutca cumeon DC. EguHnuamm Ha
rMaBHOM 3KpaHe ABNATCA MA.

2) Haxxmute F3, 4ToObl nepekntountbes Ha nameperne 10A, n egMHULamMmn Ha rmaBHOM 3KpaHe
oyayt A.

3) Haxwmute F1 oamH pas, n BHM3y akpaHa nosisutcsa AC.

4) BcTtaBbTe YepHbii npoBoa B pazbem COM Tuna "6aHaH", a KpacHbI NpoBoA - pasbem 10A
Tvna "0aHaH".

5) MopgxnioymTe YepHbIN U KpacHbIN NPOBOAA K N3MepSieMbIM TOYKaM, U Ha 3KpaHe byaeT

oTobpakaTbCcs 3Ha4YeHMEe NEPEMEHHOrO TOKa B TOYKaX.

6) HaxxmuTe F3, 4tobObl BEpHYTLCA K M3mepeHunto 600 MA.

3artem akpaH OyaeT BbIrMsAeTb, kKak NOKa3aHo Ha pUcyHke 7-11.

Auto DC

PucyHok 7-11 N3mepeHune nepemeHHoro Toka ans 10A
OTHOCUTenbHOe u3MmepeHune
TekyLwmnn pesynbTaT OTHOCUTENBHO 3a4aHHON YCTaBKM OTOOpaXkaeTca B OTHOCUTENbHOM
n3MepeHuun.
B cneayowem npumepe nokasaHo npoBeaeHNe OTHOCUTENbHOro uamepeHusi. CHavana
TpebyeTcs NONy4YnTb yCTaBKYy.

1) Haxxmute OHM.

2) BctaBbTe yepHbii NnpoBof B pazbem COM Tuna "6aHaH", a kpacHbI npoBog - pasbem V/O/C
Tuna "6aHaH".

3) MNoaknounTe KpacHbIA U YEPHbIA UCNbITaTENbHbIE MPOBOAA K pe3ncTopy. 3HavyeHune
conpoTuereHnst oTobpaxaeTcsa Ha akpaHe B OM.

4) lNocne BbIpaBHMBaHWS NOKa3aHWi HaxxmuTe F2, nocne 4yero BBepxy aKpaHa nosBuTCS ||/A.
Pspom oTobpaxaeTcsa coxpaHeHHas ycTaBka.

3artem akpaH OyaeT BbIrMsAeTb, kKak NOKa3aHo Ha pUCyHke 7-12.
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Manual

PucyHok 7-12 OTHOCUTENBHOE N3MeEpeHne
Bbi6op py4HOi/aBTOMaTM4€CKOW pErynMpoBKU AMana3oHa
Mo ymon4yaHuio B npubope 3aaaH peXxumMm aBTOMaTU4eCKOM perysiMpoBKu guanasoHa.
I'Ipe.qnonO)KMM, YTO Bbl UCNOJIb3yeTe PEeXNM HanpsaXeHnAa NOCTOAHHOIO Toka, u YTOObI
NepeKkNiYUTLCSA Ha PYYHOWN peXuMm, BbINMOJSIHUTE crieayloline AeNCcTBUA:

1) Haxkmute F3, 4TOObI BOWTU B PYYHOW PEXUM, MOCIIE Yero BBEPXY KpaHa nossuTtca Manual.

2) B py4HOM pexnmMe ananasoH M3MepeHUIn YBENNYMBAETCSA Ha MOPSAOOK NPU HAXKaTUM KHOMKK
F4, a npu QOCTUXEHMM CaMOro BepXHero nopsigka oH nepexoauT Ha caMblil HU3KUIA MOPSA0K Npu
HaxxaTumn F4.

3) Haxxmute F3, 4TOObI BEpHYTLCA B aBTOMATUYECKUIA PEXUM, NMOCHe Yero BBEpPXY KpaHa
nosisutca Auto.

BHuMaHue: namepeHme eMKOCTU B Py4YHOM peXnMe HEeBO3MOXHO.

3aTtem akpaH OyaeT BbIrMsAeTb, kak NOKa3aHo Ha pUcyHke 7-13.

Manual DC

Mode

/2

PucyHok 7-13 Py4yHom pexxum perynupoBku ananasoHa
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maBa 8 Perucrtpartop

OnucaHue a2naesbi

B HacTosiLel rnaBe coaepKnTcs nowlaroBasi MHCTPYKUMS Mo (OYHKLUMSIM pernctpaTopa py4YHoro
undcposoro ocumnnorpada cepun DSO8000E. B onucaHum cogepxatcs UHCTPYKLUMM NO
NCMONb30BaHNIO MEHIO M BbIMNOMHEHUIO 6a30BbIX Onepauuii.

PeructpaTtop umeet cnefyromne yHKUnn:

pacduk TpeHpoB: paduk TpeHQoB NpeaHasHavyeH Ansi COXpaHEeHUs1 UBMEPEHUIN B NaMsATU U
pasmelleHnsa Ha rpaduke ocumnnorpada nnm MynbTUMeTpa B 3aBUCUMOCTM OT BPEMEHN.

MakcmmaneHas anuHa rpadumka TpeHgoB coctaBnseT 1,2 MH. TOYEK AaHHbIX.

PerucrtpaTtop curHana: 3anucb curHana B peanbHoOM BpemeHn 6e3 npobenos. Npubop moxeT
COXpaHsATb BCE AaHHbIE MO CUrHany 1 3aTem BocnpousBoantb nx. MakcumarbHas anvHa

perncrtpartopa CUrHarioB coctaBndaeT 8 MIH. ToYeK OaHHbIX.
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8.1 TpeHg mynbTUMeTpa

1 2 3
2290mV
8
f
4
Restart
6 =
1. Tekywlee 3anncaHHoe BpemMs
2. [pouUEeHT TEKYLLUMX OAaHHbIX BO BCEN NaMATU
3. 3HayeHne napameTpa 3anMcaHHbIX OaHHbLIX B TEKYLLUA MOMEHT
BPEMEHMU

4. dakTnyeckoe BpeMs
5. Bpems BbIGOpKU TOYKM Kypcopa.
6. 3HauyeHne namepeHus NnapameTpa TOYKKN Kypcopa
7. BepTukanbHas wkana
8. BepTukanbHas wkana

Sa Rate Display Status

Restart 1}’2
108a/ls Nomal Run
Manual
plpl Return 2/2m—
Off

MeHto ¢hpyHKUMIM TpeHaa MynbTUMeTpa
PyHKUMA HacTtpoiiku UHcTpyKuus
Restart BbIATK 13 TeKyLIMX AaHHbLIX U HAa4YaTb 3anMcb 3aHOBO.
Sa Rate 10Sa...0.005Sa 3agatb YyacToTy AncKpeTusaumm
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Display mode normal lMokasaTb 3anncaHHble AaHHble A0 MUHYTHI.

All view Moka3aTb BCe TOYKM
Record Status Run ABTOMAaTM4YECKN 3anucaTtb AaHHble

Stop OCTaHOBUTL 3aNNCb AaHHbIX
1/2 BonTun Ha BTOPYIO CTpaHWLy MEHIO
Manual Off ABTOMAaTM4YeCKN 3anucaTtb AaHHbIe

On 3anucaTb AaHHble Bpy4Hyto. Haxatb Record ans
Return Bo3BpaT k hyHKLMOHANBbHOMY COCTOSIHUIO MyTbTUMETpa
2/2 BosBpaT k nepBow cTpaHuLe.

lMpumep npumeHeHus1 mpeHOa MyJibmumMempa
PyHKLUMA 3anycKa TpeHaa
Waru:

1. NopgawnTe namepeHHbIn curdan. Cwm. pnaBy 7 MynbTuMeTp.
2. Haxmute [F4] vnun [F5] , 4to6bl BoTM B MeHio Trend B rnaBHOM MeHI0 MynbTUMeTpa. Takke

nonb3oBartenb MoXeT HaxaTb kHonky RECORDER, uto6b1 BonTu B Trend.
Mpubop 3anuleT 3HaYeHne U3MepPEHNss BXOAHOTO NopTa U MOMECTUT U3MEPEHNs Ha rpadomk B
3aBYCUMOCTU OT BPEMEHM.

3. Haxmute [F4] , 4ToBbl OCTAHOBUTL UMK 3aMyCTUTL 3aMUCh AaHHbIX.

4. Ha BTOpOW CTpaHuLie MEHIO MOXHO BbIOpaTh py4HOW UM aBTOMATUYECKUIA PEXUM 3arnuncu
OaHHbIX. [Mocne Bblbopa py4yHOro pexuma sanuwmnte gaHHble BpydHyto. Haxatb Record gns
3anucum.

OTob6paxeHue AaHHbIX 3anNUcu

5. Haxmute [F3] , uToBbl BbIGpaTh pexum oToGpakeHus.

Pexum Normal: Ha KpaHe oTobpaxaloTcsa AaHHble 40 MUHYTbI. 3anncaHHble AaHHble, paHee
COXpaHeHHble B NamsATH.

Pexum All view: Ha akpaHe oTobOpaxatoTcs BCe AaHHbIE, 3annUcaHHbIe B NaMSITL.

6. AHanu3 gaHHbIX: NepemMecTuTe Kypcop, YTobbl NpoaHanM3npoBaTh AaHHble. HaxmuTte
KHOMKY HanpaBneHusi, 4Tobbl NEPEMECTUTb Kypcop.

7. Haxmute [Return] , 4toGbl BbINTU M3 TpeHAa.

8.2 dyHKUMA NOCTPOEHUA TpeHAaa

MeH1o chyHKUMIM TpeHAa

Onuus HacTtpouka MHcTpykums
Restart BbITU 13 TeKyLMX AaHHBIX 1 Ha4YaTb 3anucb

3aHoBO. Source BbibpaTtb nctouyHnk  CH1, CH2
Param BbibpaTb Mean, Pk-Pk, Frequency, Period, Minimum, Maximum
napameTp Ans
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n3MepeHus.
Status Run MpodomknTb 3anmch AaHHbIX
Stop OcTaHOBUTb MW NPOAOIKMTE 3anUCh AAaHHbIX
1/2 BoiTu Ha BTOpYIO CTpaHULYy MEHIO
Display Normal MokasaTb 3anucaHHble AaHHblE A0 MUHYTHI.
View All lMokasaTb BCe JaHHbIe B MPOMNopLMmM CxaTus
Manual Off ABTOMaTUYECKM 3annucaTb AaHHbIE
On 3anucaTb AaHHble Bpy4Hyto. Haxatb Record ans
3anucu.
Return BepHyTbcsa B MHTEpdenc ocuunnorpaga
2/2 BepHyTbCs Ha NepByo CTpaHWLYy MEHHO

CHavana BbiGepuTe UCTOUHUK U n3MepeHne. Bbl MoxeTe BbibpaTe yHKLMK perucTpaTopa B
rMaBHOM MEHI0 perncTpaTopa curHanoB. YTobbl OTKPbITh FABHOE MEHIO, BbIMOMHWUTE CrieaytoLme
JencrTeuns:

Haxmute [Recorder] , utobbl OTKPLITL FMaBHOE MEHIO perucTpaTopa.

lMpumep npumeHeHus1 mpeHoa
Warn:

OTKpbITUE (PYyHKLUM TPEeHAA

1. MopanTte curHan Ha kaHan 1 unu 2.

2. Haxxmnte [Recorder] , 4to6bl OTKpPLITL rMaBHOE MEHIO peructpaTopa.
3. Haxxmute [F2] , yto6bl BEIGpaTh ScopeTrend.

4. BbibepuTe n3MepeHHbIM NnapaMeTp U HaYHUTE 3anuck rpaduka TpeHaa.
5. Haxmute [F4] |, 4To6bl 0OCTAHOBUTL UMM MPOAOIMKUTL 3aMUCh JaHHbIX.

OToOpaxkeHne AaHHbIX 3anNUcu

6. Haxmute [F5] , 4ToBbl BOWTY Ha BTOPYIO CTPaHULLY MeHH0 rpadvika TpeHOoB.
7. Haxmute [F3] , 4ToGbI BbIGPaTh peXXMM OTOGPaXKEeHUS AaHHbIX.

Normal: Ha 3kpaHe oTobpaatoTcs AaHHble 4o MUHYTHI. View All: Ha akpaHe oTobpaxatoTcs Bce
AaHHble NamMsTu.
8. AHann3 gaHHbIX: MepPeMECTUTE Kypcop, YTOObI NpoaHanmManpoBaTh AaHHbIE.

9. Haxmunte Return, 4toGbl BbIVTM U3 rpadinka TPEHAOB.

8.3 Perucrtparop curHana

Haxmute [Recorder] , uTobbl BOWTY B rMaBHOE MEHIO permcTparopa B pa3BepTKu BO BPEMEHM

ckaHMpoBaHus, 3aTem HaxmuTe [F2] | 4Tobbl BbiGpaTs ScopeRec.

Record Replay Option Return

MeHIo byHKUMI perncTpaTopa curHana
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Onuus MHcTpyKkums

Record 3anucatb curHan 6e3 npobenos.

Replay BocnpouasecTtu 3anncaHHbIn curHan.
Return BbIiTK 13 cbyHKUMM perucTpaTopa curHana

Mode

172

Restart

File List

S Ret 2{2
ave eturn —

MeHI0 hbyHKLMI pexuma coxpaHeHUsi peructpaTopa curHana

Onuus MHcTpyKkums
Start HauaTb 3anucb curHanos.
Pause OcTtaHoBUTb 3anuch curHana
Restart
Mode Continuous (HenpepbIBHbIN):
Single (0QNHOYHBIN):
1/2 BoiTu Ha BTOpYO CTpaHULy MEHIO.
Save BbibpaTb MecTo ansa coxpaHeHus 3anunciy, Bkrtodas USB-guck
File List OTKpbITb CAMCOK (halinos
Return BbINTV 13 NOOMEHIO U BEPHYTLCS B [MaBHOE MEHI0 perncrparopa
curHana
2/2 BepHyTbCA Ha nepByo CTpaHULy MEHIO.

Mode

1/3m—

File List Unit

Restart

Return 3/

MeHro yHKLMIA pexxuma BoCcnpousBeaeHUs peructpatopa curHana

Onuumsa MHcTpyKuus

Start ABTOMaTMYECKM OCTAHOBUTb BOCMPOU3BEAEHNE CUrHana; Bbl MOXeTe
N3MEHUTb pasBepTKY Mo BPEMEHU NS U3YYEHUsI cUrHana B namsiTu.

Pause ABTOMaTMYECKM NMPOAOITKNUTL BOCNPOU3BEAEHUE CUrHANA; Bbl MOXETe
N3MEHUTb pasBepTKY Mo BPEMEHU NS U3YYEHUsI curHana B namsiTu.

Restart Bocnpowuasectu curHan

Mode Continuous (HenpepbIBHbLIN):

Single (oQNHOYHBIN):
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1/3 BonTu Ha BTOpYIO CTPaHULY MEHIO.

Recall Bbi3BaTb cuMrHan, XxpaHALWMNCs B NaMsaTu

File List OTKpbITb UK 3aKPbITb CMNCOK hannos

Unit Frame: Mpun Bocnpoun3BegeHnn curHan oGHOBNSIETCA B COOTBETCTBUM
CO BpPEMEHEM Npuema OTAeNbHbIX KaapoB
Point: MNpn BocnponsseaeHum curdan obHOBNASIETCS NOTOYEYHO CrieBa
Hanpaso.

2/3 BoNTU Ha TPeTbIO CTPaHULY MEHIO.

Prev BepHyTbCs K curHany u BOCrnpousBecTu.

Next YckopuTb BOCMPOU3BELAEHNE CUrHana.

Return BbINTK M3 MEHIO BOCNPOU3BEOEHMS.

3/3 BepHyTbCA Ha nepByo CTpaHULY MEHI0.

Mpumep npumeHeHuUs1 peaucmpamopa cuzHana

3anyck pyHKLMM peructpaTopa curHana:

1. Haxmute
2. Haxxmute

3. Haxxmurte
“Single”.

4. Haxxmute

[Recorder] , 4TOGbl OTKPLITL rMaBHOE MEHIO.
[F2] , ytoGbl BEIGPaTL SCopeRec.
[F1] , 4To6Bbl HacTpouTsb perucTpaTop curHana. K npumepy, “Continuous” v

[F4] , uToGbI 3aNyCTUTL 3aMUCh AaHHbIX.

CwurHan He gBuraetcsa HanpaBo, U 3anncaHHble AaHHble COXPaHATCA B MaMATU. BpeMﬂ 3anmcu

OyneT 3aBMCETb OT pa3BePTKM MO BpeMeHU. Bbl MoxeTe ocTaHOBUTLCS B NMtoboe Bpems.

BocnpousBeaeHune curHana

5. Haxxmute [F2] |, uToBbl BOCNpOU3BECTM CUrHan.

Bbl MOXeTe BOCNPON3BECTU 3anuUcaHHbI CUrHamn HeCKonbKo pas 1 B nboe BpeMs
ucnonb3osBatb pyHkuuKM Prev unu Next.

6. Haxkmute [F5] |, 4TOGbI BLINTU M3 percTpaTopa curHana.
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naBa 9 NeHepaTop CIP

Ocumnnorpady cepum  DSOB000E (B 1000E HeT) ocHaweH yHKUMR reHepaTopa
ocuunnorpamMmmbl, B KOTOPOM OAWH KaHan UMeeT BbIXOLHOW CUrHam Mpou3BONIbHON dopMbl,
BbIXOAHOM KaHan 8 OuMT M BbIXoObl CUHXpOcuUrHanoB. [lonb3oBaTenb MOXeT pedakTUpoBaTb
ocuunnorpaMmmy npu MOMOLLM MbIlM U BbIOUpaTh CTaHAAPTHbIE TWMbl, Takne kak Sine, Ramp,
Square, Trapezia, DC, Exponent, AM/FM.

HacTpoiika napameTpoB ocUUnnorpaMmmbi

Bbibepute TN curHana u HacTpoWTe €ero napameTpbl B OOKOBOW naHenu, B pasgene
“Parameters”.

Co3paHue curHana Sine

Onsa nonyyeHns curHana Sine BbINOMHUTE cneayoLlee:
1. Haxmute F1, 4ToGbI BLIGpPaTL"Sine".
2. 3apaniTe napameTpbl curHana:

Frequency (4actoTa): Hactporika YactoTbl curHana.
Amplitude (amnnutyga): Hactponka amnnuTyasl curHana.

Offset (koppekuusi Y): HacTpovika BepTUKanbHOM Koppekumu curHana.
Sync Out: BKNIOYMTb UK OTKMOYUTE CUHXPOBLIXOA;:

Output (BbiBOA): BeIOpaTh TN BeIXOAHOTO curHana: Continuous, single nnu trun off.

Ext Trig (BbIxogHasa CUMHXP.): BKNIOYMTL MM OTKMOYUTL BHELLHWIA TPUITEP, HapacTatoLwmn unm
nagaroLnin poHT.

Co3paHue curHana Ramp

[ns nonyyeHus curHana Ramp BbinonHuTe crnegyollee:
1. Haxxmute F1, 4yTo6bl BEIGpaTh "Ramp”.
2. 3apaniTe napameTpbl curHana:

Frequency (vyacTtoTa): HacTpovika 4acToTbl CurHana.
Amplitude (amnnutyga): Hactpowka amnnutyabl curHana.
Offset (koppekuusi Y): HacTpolika BepTUKanbHOM Koppekumu curHana.

Duty (ckBaxxHOCTb): HacTpoika CKBaXXHOCTU cuUrHana.
Sync Out: BKNIOYMTb UK OTKMOYUTE CUHXPOBLIXOA;:

Output (BbiBOA): BeIOpaTh TN BhIXOAHOTO curHana: Continuous, single nnu trun off.

Ext Trig (BbIxogHasa CUMHXP.): BKNIOYMTL MM OTKMOYUTL BHELLHWIA TPUITEP, HapacTatoLwmn unm

nagaroLnin poHT.

CospnaHue curHana Square

Ons nonyyeHnd curHana Square BbIMOJTHUTE criefytollee:

1. Haxxmute F1, ytobbl BbIOpaTh "Square”.
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2. 3apaniTe napameTpbl curHana:
Frequency (4actoTa): Hactporika YactoTbl curHana.

Amplitude (amnnutyga): Hactpowka amnnutyabl curHana.
Offset (koppekums Y): HacTporika BepTuKanbHOM KOppeKLnM curHana.
Duty (ckBaxkHOCTb): HacTpoika CKBaXKHOCTU curHana.

Sync Out: BKNoUYNTb UMK OTKIKOYNTb CUHXPOBBIXOA:
Output (BbIBOA): BbIbpaTh TMN BLIXOAHOrO curHana: Continuous, single unu trun off.

Ext Trig (BbIxogHas CUMHXP.): BKNIOYMTL MM OTKMOYUTL BHELLHWIA TPUITEP, HapacTatoLwmin unm

nagaroLnin poHT.

CospnaHue curHana Trapezia

[nsa nonyyeHus curHana Trapezia BbINonHUTE cneaytollee:
1. Haxxmute F2, ytobbl BeIGpaTh "Trap".

2. 3apganTe napameTpbl curHana:
Frequency (4actoTa): Hactporika YactoTbl curHana.

Amplitude (amnnutyga): Hactpowika amnnutyabl curHana.

Offset (koppekums Y): HacTporika BepTUKanbHOM KOppeKLnn curHana.

Duty (ckBaxxHOCTb): HacTpoika CKBaXXHOCTU cuUrHana.

Rise Duty (ckBaxHOCTb HapacTaHus): HacTponka CkBaXXHOCTU HapacTaHusa curHana.
High Duty (BblcOkasi ckBaXXHOCTb): HacTporika BbICOKOW CKBaXXHOCTM CUrHana.

Fall Duty (ckBaxHOCTb NageHus): HacTporika CKBaXXHOCTU NadeHnsi curHana.

Sync Out: BKNIOYMTL UK OTKMOYUTE CUHXPOBLIXOA;:
Output (BbiBOA): BeIOpaTh TN BeIXOAHOTO curHana: Continuous, single nnm trun off.

Ext Trig (BbIxogHasa CUMHXP.): BKNIOYMTL MM OTKMOYUTL BHELLHWIA TPUITEP, HapacTatoLwmn unm

nagarLnin poHT.

CospaHue curdana Exponent

[ns nonyyeHus curHana Exponent BeinonHuTe cnepgytollee:
1. Haxxmute F1, ytobbl BbIOpaTh curHan "Exp".
2. 3apaniTe napameTpbl curHana:

Frequency (4actoTa): Hactporika YactoTbl curHana.
Amplitude (amnnutyga): Hactponka amnnuTyasl curHana.
Offset (koppekums Y): HacTporika BepTUKanbHOM KOppeKLnn curHana.

Phase (dasa): Hactpoika gasbl curHana.
Time (Bpems): Hactponka napameTtpa Tao curHana.
Exp Type: HacTtporika HakrnoHa curHana.

Sync Out: BKNoUYnNTb UMK OTKIKOYNTb CUHXPOBBIXOA:

Output (BbIBOA): BbIbpaTh TMN BLIXO4HOrO curHana: Continuous, single unu trun off.

Ext Trig (BbIxogHas CUMHXP.): BKNIOYMTL UM OTKMOYNTL BHELLIHWUI TpUrrep, HapacTaroLwmn unm
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nagaroLnin poHT.
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Co3paHue curHana AM/FM

Ina nonyyenunsa curHana AM/FM BbinonHuTe cneaytoLlee:
1. Haxmute F1, ytobbl BbIGpaTh "AM/FM Wave".
2. 3apganTe napameTpbl curHana:

Frequency (4actoTa): Hactporika YactoTbl curHana.
Amplitude (amnnutyga): Hactpowka amnnutyabl curHana.
Offset (koppekums Y): HacTporika BepTuKanbHOM KOppeKLnm curHana.

Depth (rnybuHa): HacTtporika rmy6uHbl curHana.

Type (tun): CmeHa BbIxogHoro curHana AM Ha FM

Max Freq: Hactponka makc. 4actoTsl curHana. FM: CmeHa curHana AM Ha FM.
Sync Out: BKNIOYMTb UK OTKMOYUTE CUHXPOBLIXOA;:

Output (BbiBOA): BeIOpaTh TN BEIXOAHOTO curHana: Continuous, single nnm trun off.

Ext Trig (BbIxogHasa CUMHXP.): BKNIOYMTL MM OTKMOYNTL BHELLHWIA TPUITEP, HapacTatoLwmn unm

nagaroLnin poHT.

Arb waveform

Bbi3BaTb COXpaHEHHbIN hann .Csv.
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YcTpaHeHWe HeucnpaBHoCTe

naBa 10 YcTtpaHeHUe HencrnpaBHOCTEMU

10.1 YcTpaHeHue cboeB

1.

1)
2)
3)

Ecnu ocuunnorpac He 3anyckaeTcs Npy BKIOYeHUM NUTaHUA, BbINOMHUTe cnegylolwume
AeucTBua:

MpoBepbTe NPaBUIbHOCTL NOAKMHOYEHUSI CUIIOBOTO LLUHYPA;
MpoBepbTe HaxXaTne KHOMKWN BKIHOYEHWUS/OTKIIOYEHS;
Mepesanyctute ocuunnorpad.

CBsknTeChb C MECTHLIM ANCTPUBBLIOTOPOM NN HAMPSIMYIO C HALWMM OTAENOM NOAAEPXKKWN, ecnn
nocre BbINOMHEHHbIX AENCTBUIA ocumnnorpad Bce paBHO He 3anycKkaeTcs.

2.

1)
2)

3)
4)
5)
6)

Ecnu Ha 3kpaHe npu BKIOYEHUU OTCYTCTBYET U306pakeHne ocLUmnorpamMmmsil,
BbINONHUTE crie4yloline OeUCTBUA:

MpoBepbTe coeanHeHue LWyna u BxogHoro BNC-pa3bema;

lMpoBepbTe nepekntodeHne kaHanos (kHonku meHto CH1, CH2), 4tobbl yoeantbcs, 4To OHU
BKMIOYEHbI;

lMpoBepbTe BXOOQHOW CUrHar, YTOObLI yoeanTbes B NPaBUTbHOM MOAKIIOYEHUN K LLYMY;
YbeauTech, YTO BCe U3MEPEHHbIE Lenn MMEIOT CUrHanbl Anst Bblaaudu;

Bkntounte ysenuueHme ansa curHanos DC 60nbLUIO BENNYMHBI;

Kpome Toro, Bbl MOXeTe HaxaTb KHOMnKy Auto Measure, 4ToObl CHa4ana BbINOMHUTL
aBTOMaTtm4eckoe obHapyXeHUs CUrHarmnoB.

Ecnu ocumnnorpaMma Bce paBHO He OTobpakaeTcs, CBSAXKMUTECH C HALLUM OTAENOM TEXHUYECKOW
NOAAEPXKKU.

3.

1)
2)
3)

1)
2)
3)

Ecnu ocuunnorpamMmma BXOAHOrO CUrHana CUnbHO UCKaXeHa, BbIMOJNIHUTEe cregylolmne
AencTBuA:

lMpoBepbTe Wyn, 4TOOLI YOeaMTbCH, YTO OH NpaBunbHO NogkntoyeH kK BNC-pasbemy kaHana;
MpoBepbTe Ly, YTOObI YOeanTbLCS, YTO OH NPaBUIbHO NMOAKIIOYEH K TECTUPYEMOMY OOBLEKTY;
MpoBepbTe Ly, YTOObl YOeanTbCsl, YTO OH NpPaBUnbHO oTkanubpoBaH. B npoTuBHOM cnyyae
N3y4nTe MHCTPYKLIMM MO KanmbpoBKe, coaepKallMecs B HAaCTOSILLEM PYKOBOACTBE.

Ecnu ocuunnorpaMmma MeHsieTcsl Ha 3KpaHe, HO TpUIrep He 3anycKaeTcs, BbINOMHUTE
cnepytowmve oencTBmA:

Y6eautech, YTO UCTOUHUK TpUITEPA COOTBETCTBYET BXOAHOMY KaHany;

Y6eautech, YTO YPOBEHb TpUrrepa HaCTPOEH NPaBuUITbHO.

MpoBepbTe pexum Tpurrepa, 4Tobbl yoeantbcs B NnpaBuiibHOM BblGope A5t BXOOHOTO
curHana. Pexum Tpurrepa no yMosmyaHuio - 3To Tpurrep no poHTy. OAHaKo OH He NoaxoauT
AN BCEX BUAOB BXOAHbLIX CUrHAmMOB.
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'maBa 11 TexHMYecCKne xapakKTepPUCTUKMU

11.1 TexHUYecKue xapakTepuUCTUKU

Bce ykaszaHHble TeXHUYECKME XapaKTEPUCTUMKM MPUMEHSIIOTCS K ocuunnorpadgam cepum
DSOB8000E. Mepen nposepkor ocuunnorpada Ha COOTBETCTBUME I3TUM TEXHUYECKUM
XapakTepucTmkam yoeamTech, YTO OH COOTBETCTBYET CriefyoLNM YCIOBUSIM:

»  Ocumnnorpad gomkeH paboTtaTb HENPEPLIBHO B TEYEHWE ABAALATU MUHYT NpU 3a4aHHON
pabouen TemnepaType.

» CnepgyeT BbINONHUTL CaMoKannbpoBky Yepes MeHto Utility, ecnn paboyas TemnepaTtypa
nameHuTcs 6onee yem Ha 5°C.

» Ocuunnorpad AomkeH MMeTb 3aBOACKOM MHTepBan kannbpoBku. MapaHTUpOBaHbI BCe

TEXHMYECKMNE XapaKTEPUCTUK, KPOME OTMEYEHHBIX CUMBOSIOM "TUMUYHLIN".

TexHU4YecKue xapakTepucTuku ocuunnorpacpa

Fopu3oHTanbHbIe

[nanasoH 4acToThl 1TClc

WHTepnonsuma curHana (sin x)/x

MakcMMym 2 MIH. BbIGOPOK Ha OAWH KaHas; MakcuMym 1 MIH.

Anuwa sanvew BblOOpOK Ha ABa KaHana (4K, 40K, 512K, 1M)

DS08072E DSO08152E
DS08102E DS08202E

Ownanasod BPEMA/OEIN.
oT 4 Hc/pen po 2000 c/pen B oT 2 Hc/pen go 2000 c/pen B
nocriegoBaTenbHOCTU nocrneaoBaTeNbHOCTU
2,4,8 2,4,8

YacTtoTa gnckpeTtmsaumm n

+50ppm Ha BpeMeHHOM uHTepBarne 21 mc
TOYHOCTb 3aAePXKM N0

Pexum Single-shot, Normal
To4YHOCTb M3MepeHHns * (1 nHTepBan Bbibopku +100ppm x nokasaHus + 0,6 HC)

N3MEHEHUS BPEMEHN >16 ycpegHeHun

(nonHas nonoca nponyckanus)| + (1 uHTepsan Boibopku +100ppm x nokasaHusi + 0,4 Hc)
WuTepBan BbIGopkn = c/aen + 200

DSO8072E DS08102E

oT 4 Hc/aen oo 8 He/pen (-8 oen x c/gen) go 20 mc

ot 20 Hc/pen po 80 mkc/oen (-8 oen x c/pgen) go 40 mc
ot 200 mkc/aen oo 2000 c/gen | (-8 gen x ¢/gen) go 2000 c
DSO8152E DS08202E

oT 2 Hc/aen go 10 He/pen | (-4 pen x c/gen) go 20 mc

[unana3soH pacnonoxeHusi
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BepTukanbHble

Mpeobpasoartens A/L

PaspelueHue 8 6ur,
KaXkabll KaHan namepsieTcsl OAHOBPEMEHHO

OnanasoH VOLTS

ot 2 mB/nen oo 100 B/nen Ha Bxoge BNC

[wanasoH pacnonoxeHus

+400B(100B/gen-20B/gen)
+50B(10B/nen-5B/nen)
+40B(2B/nen-500mB/gen)
+2B(200B/nen-50mB/nen)
+400mB(20mB/gen-2mB/gen)

Bbibrpaemoe orpaHuyeHue nonochl
MponyckaHusi, TUMMYHoE

Husko4acToTHbIN OoTKNKK (-3 AB)

Bpewmsi HapacTtaHusi B BNC, TunnyHoe

20 MI'y,

<10 'y npn BNC

DS08072E DSO8102E | DSO8152E | DSO8202E
< 5,0 HC <3,5 HC <2,3 HC <1,8 HC

TouyHocTb yeunenms DC

13% pexuma npuema Normal unm Average, ot 100 B/gen
no 10 mB/pen

14% pexuma npmvema Normal nnm Average, ot 5 mB/gen
no 2 mB/pen

TouyHocTb nameperuns DC,
pexuMm npuema Average

Tun namepenus: CpegHee =16 curHanos c
BEPTUKAIbHbLIM MONOXEHNEM B Hyre

TouHoCTb: £ (3% x nokasanve + 0,1 gen + 1 mB),
koraa BblbpaHo10 MB/ gen unu 6onblue

Tun namepenus: CpegHee =16 curHanos c
BEPTUKANbHbIM MONIOXEHNEM HE B HyIne

TouHOCTb: + [3% x (NoKa3aHWs + BEpPTUKarbHOE
nonoxexue) + 1% BepTUKanbHOro nonoxexus + 0,2 gen|

[o6aBuTb 2 MB onsa HacTpoek oT 2 mB/gen go 200
mB/gen; no6asutb 50 MB gnsa HacTpoek ot 200 mB/gen go
5 mB/pgen;

BocnponssognmocTb n3mepeHus
DC, pexvm npuema Average

M3mMeHeHWe HanpsbkeHns Mexay ABYMS yCpeaHEeHUSIMU
=16 curHanoB, NOJTy4eHHbIX B OAMHAKOBbIX YCITOBUSIX
HacTPOWMKM U OKPYKatoLLLen cpeabl

lMpumeyaHue: MNMpu ucnonb3oeaHuu wyna 1X wWupuHy nNpornyckaHusi cnedyem ymeHbwums 60 MIy.

Tpurrep
Bxon YyBCTBUTENBHOCTD
NcTouHunk DSO8072E Do
DSO8102E DSO8202E
YHyBCTBMTENBHOCTB
pArTepa (10 DG CH1 1 gen ot D_C 1,5 gpenor 10 My,
B oh2 $051O M u; Ao 100 Mrry;
;2 Aen ot 10 My 2 gen ot 100 My
A0 MOMHOro [0 NOMHOTO
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1B o1 DC no
100 MIu;
EXT/ 1iBotrD
5 ot DC go nonHoro 1758 or
100 MI'y, mo
MOMHOro
AC MNopaensieT curHanbl HUXxe 10 My,
HF Reject MNopaBnseT curHans! Bbilwe 80 My,
, AHanornyHo npeaenam npu Bxoae DC ans ykasaHHbIX
LF Reject | gy e yacTor BbilLe
NcTouHuK [Onana3soH
[unana3soH ypoBHS CH1, CH2 | +8 peneHuii OT LeHTpa aKpaHa
Tpurrepa EXT/5 +6V
To4HOCTL YPOBHS NcTouHmk | TOYHOCTb
Tpurrepa, TMNMYHas
(To4HOCTb ANs CH1,CH2 | 0,2 men x BonbT/gen B Npeaenax +4 genexHui oT LeHTpa
CUrHanoB, UMEKLLMX 3KDaHa
BpPEMS HapacTaHus EXT/5 * (6% HacTponku + 200 mB)

3agatb ypoBeHb Ha
50%,

paboTaeT ¢ BXoaHbIMM curHanamm 250 My,

lNMpumeyaHue: lNpu ucnonb3oearuu wyna 1X wupuHy NponycKaHusi cinedyem yMeHbWUMb

60 Mrry.
Twun Tpurrepa no UcTtounuk | [umanasoH
CH1, CH2 | MexnukoBasi amMmnnuTyaa 2 oeneHuni
EXT/5 2B

CDOpMaTbI curHarioe un
nons

Twun Tpurrepa no
BMAeocurHany

MoponepxuBaeT cuctemMbl TpaHcnsaumn NTSC, PAL n SECAM ans
no60oro nNons nnmn cTpokn

[wanasoH yaoepxaHus

oTr 100 Hc oo 10 ¢

Terrep no ANnTenbHOCTU nMmnynbca

Tpurrep no
ONUTENBHOCTY
nmnynsca

3anyck, ecnu < (MeHbLle 4yeMm), > (bonbLue Yem), = (paBHO) Unn # (He
paBHO);

lMonoxnTenbHbIN UK OTpULATENbHbLIN UMNYMLC

Touka Tpurrepa no

PaBHo: Ocuwmnnorpad 3anyckaetcs,
nepecekaeT ypoBeHb Tpurrepa.

He paBHo: Ecnn nmnynec yxxe, 4em 3agjaHHas LWMprHa, TO TOYKa Tpurrepa
HaxoouTcsa B 3agHeM ¢poHTe. B npotmBHOM cnydae ocuwunnorpad
3anyckaeTcd, Korga uMmnynbC gnutcd Gonblie, YeM BpeMs, 3afaHHOe B

Korga 3agHui  (poHT MMMynbca

ANUTENbLHOCTA KayecTse OANMTeNbHOCTU UMMNYIbCA.
umnyneca MeHblue YeM: Touka Tpurrepa HaxoauTcs B 3aHEM (DPOHTE.
Borblue 4Yem (Takke HasblBaeTCs TPUIrep [AOMOMHUTENbHOTO BPEeMEHM):
Ocuunnorpad 3anyckaeTcs, Koraa UMnynbc AnuMTcs Gornblue, Yem Bpems,
Jnana3soH OT20Hcpo 10 c
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Tpurrep no HaknoHy

Pexum Tpurrepa no
HaKMNOHV

3anyck, ecnu < (MeHbLUe 4YeMm), > (bonblue YeMm), = (paBHO) uUnu # (He
paBHoO);

Touka Tpurrepa no
HaKMNoHy

PaBHo: Ocuumnnorpac 3anyckaeTcs, Koraa HaknoH curHana paBeH
3aaHHOMY HaKIIOHYy.

He paBHo: Ocumnnorpad 3anyckaeTcs, Koraa HakmnoH curHana He
paBeH 3a4aHHOMY HaKMOHYy.

MeHbLue yeM: Ocumnnorpady 3anyckaeTcs, korga HaknoH curHana
MEHbLLIE 3aJaHHOr0 HaKroHa.

BonbLe yem: Ocuunnorpacd 3anyckaeTcs, KOraa HakmnoH curHana
OonblUe 3a4aHHOro HakMnoHa.

[nanasoH BpemeHu

O120HCc g0 10 C

Tpurrep

MepeaHuin bpoHT: HapacTawowmin nnu nagarowmnn ppoHT: HacTporika

AnbTepHaTUBHbIN TpUrrep:

Kanan 1

BHyTpeHHWUiA Tpurrep: PpoHT, ANUTENBHOCTL MMNYIbCa, BUAEO, HAKIOH

Kanan 2

BHyTpeHHUN Tpurrep: ®poHT, ANUTENBHOCTb UMMYNbCa, BUAEO, HAKIMOH

CyeTumK YacToTbl Tpurrepa

PaspelueHne nokasaHun

6 paspsagos

ToyHoCTb (TMNU4YHaSA)

+30ppm (BKNtoYasa BCe YaCTOTHbIE NOrPELUHOCTM U MNOrpeLLHOCTH

JnanasoH 4YacToTbl

Bxog AC, oT 4 'y 4o pacyeTHOM Nosockl NPonycKaHUs

McTo4YHuK curHana

Pexumbl Tpurrepa Mo ANWMTENbHOCTM UMMynbca WM (PPOHTY: Bce
[OCTYMHbIE UCTOYHUKM TpUrrepa

CyeTumMk 4YacToTbl M3MepsieT WUCTOYHUK Tpurrepa, BKMYas naysbl
npvema ocuunnorpacda, Bbl3BaHHble U3MEHEeHUsIMWU cTaTyca paboThl,
nnbo 3aBepLUEHNnEM OQHOKPATHOro npmema.

Pexum Tpurrepa no AnutensHOCTM MMMynbca: ocuunnorpad cumtaet
UMMYbCbl 3HAYMMON BENUYNHBI BHYTPU OKHa U3mMepeHust 1 ¢, koTopble
KBanMuLMpyoTCS Kak CoBbITUSE TpUrrepa, K npumMepy, y3kue MMnynbChbl
B cepun umnynbcoB WWM, ecnn 3agjaH pexum <, a ANUTENbHOCTb
3ajaHa Ha 0YeHb KOPOTKOE BpeMS.

Pexum Tpurrepa no dpoHTy: Ocumnnorpad cumtaet Bce POHTHI

AOCTATOUHKIA ReNUUYUHKL U INDARUNKHON AOO9NHOCTUA

MonyyeHue
Pexumbl Normal, Peak Detect n Average
OauHoyHas Pexum nonyyeHuns Bpemsa octaHoOBKM nonyyeHus

Normal, Peak Detect

I'IpM OOMHOYHOM MNOoJTIy4eHNN Ha BCEX KaHanax
OQHOBpPEMEHHO

Average

Mocne N Ha Bcex kaHanax ogHoBpeMeHHo, N
MoXeT ObITb 3agaHo Ha 4, 8, 16, 32, 64
mnn 128
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Bxoabl
Bxon DC, AC unn GND
BxoaHow
Ml\):ln};;anc, 1 MOm +2% napannensHo ¢ 20 ng+3 nd
KoadhdpumumeHT 1X, 10X

MNopaepxmBaemblin
yn

1X, 10X, 100X, 1000X

Koadhdumum
MakcumansHoe KaTeropus nepeHanpseHus MakcmManbHoe HanpsxeHne
BXogHoe CATIu CATII 300 Bcpearers (10x), KaTeropmsa moHTaxa
HanpsikeHne CAT Il 150 Bcpegners (1x)
U3mepeHuns
PasHuua HanpspkeHnsa mexay kypcopamu: AV
Kypcopel PasHuua BpemeHun mexay kypcopamu: AT JkeuBaneHTHO AT B [epuax
(1/AT)
YactoTta, nepuod, cpeaoHee, MeXnNuKoBoe, UMKk cegHekB., PRMS,
MWUHUMYM, MakCMMyM, BPEMS HapacTaHus U NafeHus, + ONUTENbHOCTb, -
ABTOMaTU4YeCKUNe
ONUTENbHOCTb, + KO3(PMULIMEHT 3anonHeHus, - KO3MULIMEHT 3anonHeHus,
n3mepeHus

pasBepTka, Bepx, cepeauHa, amnnuTyga, nepeGop, Henobop, PcpenHee,
FOVShoot, RPREShoot, BWidth, 3agepxka 1-2 1, 3agepxka 1-2 |, LFF,
LFR, LRF, LRR, FFR, EFRF

O6LWue TeXxHNYeCcKue xapakTepucTuku

Ouvcnnen

Twn gucnnes

TFT-gucnnen wupuHon 5,6 atonma

PaspelueHne

480 (no BepTtukanu) X 640 (No ropmMsoHTanmn) nukcenen

KOHTpaCT auncnned

Perynupyetca (16 waros) npu nomoLuu nonsyHa

BbixogHow curHan koMmneHcaTtopa wyna

BbixogHoe

HanpsikeHwve, Okono 2 Vpp npu Harpyske 21 MOwm

YactoTa, TunuuHas | 1 kly,

MuTtaHne

KoMMyTUpytoLLMi AC Bxopn:100-240 B nep. ToKa cpepvers.,1,5A MAKC,50 I'y/60 My;  DC
NenexonHuK Boixoa: 12 B, 3000 mA

MoTpebneHne <30 BT

YcnoBua okpyxatoLen cpeapl

Pabouas: oT 32°F go 122°F (ot 0°C go 50°C)

TemnepaTypa
pamyp Hepabouas: ot -40°F o 159,8°F (o -40°C 0 +71°C)
+104°F unu Hnxe (+40°Cunu H1xe): oTHocuTenNbHas BriaxHoCTb <90%
BnaxHocTb
oT 106°F go 122°F (oT +41°C go 50°C): oTHOocHTeNbHasa BNaxHoCcTb <60%
BbicoTa 3000 m

dunsmnyeckune napameTpbl

Pa3

260 x 220 x 75(mm)
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Bec 2,5 kr

FeHepaTop ocuunnorpaMmmbl

[nana3oH 4acToThI 1Ty (DC)~25 MI'y

LIAM 2K-200 MIu, nporpamMmmupyembIii
MyBuHa namaTtu 4 KSa

BepTukanbHoe paspellueHne 12 6ut

C1abunbHoOCTb <30ppm

AmnnuTtyga +3,5 B Makc.

BbixogHoM nmneagaHc 50 Om

BbixogHoM TOK 50 mA nuk= 50 MA

Monoca nponyckaHus cuctemMbl 25M

"apMoHMYeckme nckaxeHns -50dBc (1 Kl'u), -40dBc (10 KI'w)

Pexum mynbtumeTpa

MakcumanbHoe paspelueHme| 6000 nogcyeTos

Pexumbl ncnbitaHna DMM | HanpspkeHue, TOK, CONpOTUBREHUE, EMKOCTb, VO, U LIeNOCTHOCTb

MakcumarnbHoe BXxoaHoe AC:600B DC:800B

MakcumanbHbI BxoaHon Tok| AC: 10A DC: 10A

BxogHon nmnepnaHc 10 MOwm

TexHunyeckune XapaKTepucTtukun mynbTumMmeTpa

[wnana3soH To4vHOCTb PaspelueHne
Hanps>kenve | 60,00 mB (py4Hon) 10 mkB
MOCT. Toka 600,0MB 100 MkB
6,0008 +1%+3 paspsaa 1mB
60,00B 10mB
600,0mB 100 My
800B 1mB
Hanps>kenve | 60,00 mB (py4Hon) 10 mkB
NEPEMEHHOTO | 500,00 MB (pyuHoiA) 100 mkB
TOKa
6,000B +1%+3 undpbl 1 kMY
60,00B 10A
600,0mB 100 My
MoctosHHbIn | 60,00 MA 11%z5 paspsagos 10 MA
TOK 600,0 MA 100 MKA
6,000 A +1,5%15 paspsagos 1 MA
10,00A 10 MA
MepemeHHbin | 60,00 MA 11%z5 paspsagos 10 MkA
Tok 600,0 MA 100 MKA
6,000 A +1,5%15 paspsagos 1 MA
10,00A 10 MA
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ConpoTtumenenune| 600,0 0,1 Om
6,000K 1 Om
60,00K +1%=3 paspsga 10 Om
600,0K 100 Om
6,000M 1000 Om
60,00M +1,5%+3 paspsaga 10 kOm

EmkocTb 40,00 HOD 10 nd
400,0 HD 100 n®
4,000 Mk +1%+5 paspagos 1 HO
40,00 mk® 10 HD
400,0 mk® 100 H®
BHuMaHue: CaMmoe ManeHbKkoe 3Ha4YeHNe eMKOCTU, KOTOPOE MOXKHO U3MEPUTL -
5 HO.
Avon 0B~2,0B
Tect <10 Om

11.2 Akceccyapbl

YKasaHHbIe HUXe npnHaAnNexXHoCTn MOXXHO MNMOJ1y4YnTb, CBA3aBLLNCb C MECTHbIM ,EI,VICTpVI6b}OTOpOM

HANTEK.

CtaHaapTHble NPUHAANeXHOCTU

® & 6 6 O O o o

CD-auck

Kabenb USB

JleHTa Velcro

[Ba naccuBHbIX Lyna

CunoBoWi NnepexoaHuK

[Ba wyna mynbTumeTpa

Kabenb ¢ BNC Ha BNC

CmeHHas ronoska BNC
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O6Lwme NpaBMaa YX04a M YNCTKM

naBa 12 O6wwme npaBuna yxoaa u YUCTKH

12.1 O6wuu yxopn

He xpaHuTe n He ocTtaBnanTte npubop Tam, rae XKK-gucnnenm moxeT nogeepratbCsi NPAMbIM
COMHEYHbIM ITy4am B TeYEHME NPOAOIPKMTENBHbLIX MEPMOAOB BPEMEHU

MpumeyaHue: Bo nsbexaHve nospexaeHns npubopa nnu LLynos He noaseprante nux
BO3ENCTBUIO CMIPEEB, XMOKOCTEN UMK pacTBOpUTENEN.

12.2 OymcTka

OcmoTp ocumnnorpacda 1 WynoB NPOM3BOANTCS C YACTOTOMN, COOTBETCTBYIOLLEN paboynm
ycrnoBusaM. [N O4MCTKM BHELLHEN NOBEPXHOCTU BbINOMTHUTE criedytolmne encTBus:

1) Wcnonb3yite 6e3BOPCOBYIO TPAMKY, YTOGL! yAANUTL Mbifb HA BHELLHEW CTOPOHE
ocuunnorpacda 1 Lynos.

MNocTapanTeck He nouapanaTb rnaakui hunbTp gucnnes.

2) Ncnonb3yiTe MAMKY0 YBIAXXHEHHYHO TKaHb AN YNCTKM npubopa. [ns 6onee acheKkTUBHOM
YUCTKN MOXXHO MCMONb30BaTh BOAHbLIN pacTBOp 75% 130nponumnoBoro cnupTa.

lMpumeyvaHue: Bo u3bexaHue noepexxdeHusi noeepxHocmeu npubopa unu wynoe He
ucnonb3ylime abpa3ueHble Uuslu xXumMu4vyeckue Yyucmsiujue cpedcmea.
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Ycayrm un nogaeprkka

maBa 13 Ycnyru n nopaepxkka

Cnacunbo 3a Bbibop komnanum HANTEK. Ceskutecb ¢ Hamu, ecnv y Bac eCTb BOMPOCHI MO HaLLen
npoaykumn. Mbl 6yaem pagbl Bam NOMOYb.

1. Cesxutecb ¢ MecTtHbiM anctpubstotopom HANTEK;
2. CsbkuTecb ¢ MecTHbIM noneebiM nogpasaenenHnem HANTEK;

3. Caspkutechb co wtab-keapTuponn HANTEK B Kutae.

LLitab-kBapTUpa
Qingdao Hantek Electronic Co., Ltd

http://www.hantek.com

http://www.hantek.ru

Agpec: 5/F, No.177 Zhuzhou Road (Huite Industry City), Qingdao, China 266101
Ten: +86-532-88703687 / 88703697

dakc: +86-532-88705691

MouTa: service@hantek.com.cn

TexHuyeckan noanepxka

MoyTa: hantek@lindar.ru
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MpunoxeHne

NMpunoxeHne A OnacHble unu

AA0BUTbLIE BelleCcTBa UJIN JJIEMEeHTbI

OnacHble nnn sA40BUTbIE BELLECTBA UMW 3NIEMEHTbI !

KommnoHeHT? Pb Hg Cd Cr(Viy nba neaos
O6onouka u wacecwm X 0 0 X 0 0
HOucnnen X X 0 0 0 0
Mukpocxema X 0 0 X 0 0
VCTOYHMK NUTaHus X 0 0 X 0 0
OnekTponpoBoaa v kabenu X 0 0 0 0 0
Pasbem X 0 0 X 0 0
KpenneHus X 0 X X 0 0
Mpoure npuHagnexHocTu X 0 0 X 0 0
(BKknNtoYasa wynol)

Mpouee 0 0 0 0 0

X 0b603HavaeT, 4YTo, N0 MEHbLUEN Mepe, COAEPXKaHNE 3TOro SA0BUTOMO U OMACHOTO BELLECTBA B
O[HOPOAHOM MaTepurane KOMMNOHeHTa NpeBbIAaeT Npeaen, ykasaHHbli B ctaHgapTe SJ/T 11363-
2006.

0 o6o3Ha4vaeT, YTO coaepkaHne 3TOro SSA0BUTOrO M OMACHOMO BELLECTBA BO BCEX OQHOPOAHbIX
MaTepuanax 3Toro KOMMOHEHTa HaxXoAUTCS HKe Npeaena, yka3aHHbi B ctaHgapte SJ/T 11363-
2006.

OTOT nepeyeHb KOMMOHEHTOB COAEPXUT KOMMOHEHTLI, yTBEPXAeHHbIe B hanne "Mepsi no
KOHmMposo".
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