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ABTOpCKMEe NpaBa Ha MHCTpyKumio: © komnanwms Lilliput. Bce npasa
3aLUMLLEHBI.

Mpopykumst komnanum Lilliput 3awmweHa nateHtamm CLUA v gpyrux
CTpaH, BKItOYas yXe MOoJlyYeHHble M HaxoAsliMecss B CTaauu pac-
CMOTpeHUs1 3asiBOK. MHdopmauums, npeacTaBneHHas B UHCTPYKUMN,
3amMeLlaeT paHee onybnvkoBaHHbIe MaTepuarnsl.

MHdopmaums, npeactaBneHHass B AaHHOW MHCTPYKUMM, sIBNSnach
KOppekTHOM Ha MomeHT ee usgaHus. OWON npogomkaeT ynyywaTtb
NpoAyKUMIO 1 OCTaBnsieT 3a CobON NMpaBo BHOCUTb U3MEHEHUSI B ee
TEeXHUYECKUE XapaKTepUCTUKN 6e3 npeaynpexaeHus.

OWON sBnsieTcsi 3aperMcTpMpoBaHHOM TOProBOM MapKon KOMMaHuu
Lilliput

FapaHTUHBbIE 06sA3aTeNnbCcTBA

Komnanwus Lilliput rapaHTupyeT oTcyTCTBME AEdEeKTOB Kak B Matepu-
anbHOM YacTu, Tak B (PyHKUMOHANbHOCT npubopa B TeYeHUe Tpex
neT co AHsS MOKYMKN NepBUYHbIM MOKynaTenem y komnawum Lilliput.
[apaHTUIHbBIN CPOK Ha NPUHAANEXHOCTW, BKMoYas LWynbl, 6aTapen n
afjanTep, CoCTaBnseT OAWH roa. FapaHTua pacnpocTpaHseTcs TONbkKo
Ha MepBUYHOrO MOKynaTens M He MOXeT ObiTb pacnpocTpaHeHa Ha
TpeTbyx Nuu. Ecnv B uagenum Bo3HUKNAG HEUCNPaBHOCTb B TeYeHUe
nepvoda AenctBus rapaHTum, komnanus Lilliput BbINOMHWUT pemMoHT
HeuncnpaBHOrO M3Aenusi, He B3WMasi NnaTy 3a CMEHHbIe YacTu U pa-
60Ty, nNnbo 3amMeHWUT HewcnpaBHoe wu3genuve. [detanu, mogynu wu
CMEHHbIe 4YacTu MoryT OblTb HOBBIMW WM OTPEMOHTUPOBaHHLIMM.
Bce 3ameHeHHble geTanu, MoAynu U MNepexofsT B COOGCTBEHHOCTb
komnaHuu Lilliput.

YT106bI MOMNyYnTh CepBUCHOE O6CNyXMBaHWE B COOTBETCTBUU C ra-
paHTUHBIMKU 0Bsi3aTenbCTBaMK, MOKynaTenb [OOMKEeH YBEAOMUTb
komnaHuio Lilliput o HeucnpaBHOCTM OO0 WCTEYEHWUs rapaHTUAHOIO
cpoka. MokynaTenb HeceT OTBETCTBEHHOCTb 3a YNakKoBKYy WU AOCTaBKY

OWON
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HeWncnpaBHOrO W3AENUsi B CEPBUCHBIN LIEHTP, Ha3Ha4YeHHbI komna-
Huew Lilliput, B conpoBoXaeHWM Konum o AOKYMEHTa O MOKynke usge-
nms.

HacToswwan rapaHTa He nokpbiBaeT niobble AedekTbl, HencnpasHoO-
CTU W MOBPEXAEHWs!, Bbl3BaHHble HenpaBWIbHLIM UCMONb30BaHUEM
UM HenpasuibHbIM 06cnyxumBaHvem msgenus. Komnanus Lilliput He
6ynet umeTb 0643aTENLCTB MO BbINOMHEHWIO 0BCNYXXMBaHKSA U3aenus
No 3TOW rapaHTUK, CBA3AHHOMO C: @) PEMOHTOM HEeWcrnpaBHOCTEWN,
BbI3BAHHbIX MOMbITKAMW MOHTaXa, PEMOHTa WU TeXHUYeckoro o06-
CMyXMBaHWUA U3genusa NiogbMu, He ABNALWMMUCA NPeACcTaBUTENAMM
komnanuu Lilliput; 6) pemMoHTOM HencnpaBHOCTEN, BbI3BaHHLIX Henpa-
BUITbHBIM  UCMONb30BaHNEM WNW MOAKMIOYEHNEM HECOBMECTUMOro
060pya0BaHUst; B) PEMOHTOM MOBPEXAEHUA WU HEUCNPaBHOCTEW,
CBAI3aHHbIX C UCMOMb30BaHWEM HeLUTaTHbIX UCTOYHUKOB MUTaHUS; )
obcnyxumBaHmeMm u3genus, kotopoe 6blo MOAUULMPOBAHO MK
WHTErpypoBaHoO C ApPYrMMy usgenusMu B criyyae, ecnm addekT oT
3TOM MoAMdUKaLMM UNU MHTErpaumn YCnoXHSIeT Unu yBenuunsaeT
BpPEMSI CEPBUCHOIO 0B6CNYXUBaHS.

CBsxuTeCch € BrKanWNM LEHTPOM NpoAaX M 0BCnyXuMBaHWUS KOM-
naHuu Lilliput, 4ToBbl NONY4YMTb NOMHYK KOMWUKO rAapaHTUAHOIO 3aKmo-
YyeHus.

3a ucknyeHMeM nocrnenpoaaxHoro o6cnyKMBaHus, onUcaHHo-
ro Bbiwe, komnaHus Lilliput He npeanaraeT HUKakKUX rapaHTMh Ha
obcnyxuBaHue, onpeaeneHHo 3asiBlieHHOe UIKu onocpeaoBaHHO
o6o3HaYeHHoe, BKIIOYasA, HO He OorpaHMYuBasicb NoppasymeBa-
IOWUMUCS FapaHTUSIMM Ha TOBapHble KayecTBa U COOTBETCTBUE
cneunanbHbiM 3apavyam. Komnanusa Lilliput He npuHumaer Ha
cebsi OTBETCTBEHHOCTb 3a KaKOM-NMMG0 HENpPSIMOM, YMbILIEHHbIN
Mnu onocpeaoBaHHbIN yllep6 npubopy.

naea 1
OBLWHUE TPEBOBAHUA TEXHUKU
BE3OMNACHOCTHU

Bo nsbexaHne nonyvyeHns TpaBM W MOBpEXAEHVA npubopa unv noa-
COEAMHEHHOro K Hemy obopyaoBaHus, Npexae Yem npucTynuTb K pa-
60Te ¢ NpMbopoM, BHUMATENBLHO NPOYTUTE HIDKECTeaytoLLyo NHAOpP-
mMauuto no 6esonacHon pabote. YToObI UCKMOYNTL BO3MOXHbIE Onac-

HoCTKW, npnbop paspeluaeTcsi UCMOMNb30BaTb TOMbKO B YKa3aHHbLIX B

WHCTPYKUMK LiensX.

TexHuyeckoe obcnyxveaHue npmbopa MOXeT NPOBOAUTL TOMNLKO KBa-

NMMLMPOBaHHbBIA NepcoHarn.

Bo nsbexaHne Bo3ropaHus Unu Nony4YeHUs TpaBM:

¢ [lpaBunbHO NoacoeAnHANUTe LWyn. 3a3eMNAOLWWIA BbIBOA Lyna
COOTBETCTBYET Hyneson chase npubopa. He nogcoeguHsiiTe 3a-
3eMMAOLWUIA BbIBOA LLyNa K NONOXUTENbHOM hase.

e lcnonb3ynte Haanexawun WHyp nuTadusa. [na nutadus npu-
6opa 1cnonb3ywTe TOMbKO LUHYP, BXOASALMIA B KOMMNIIEKT NOCTaB-
K1 1 CepTUDMLIMPOBAaHHbBIN AN NPUMEHEHUS B BalLe CTpaHe.

e [lpaBunbHO noacoeAuHAWTe M OTCOeAMHAWTe npubop oT
n3mepuTenbHon uenu. Koraa Lwyn unu nameputenbHbIi NPOBOA,
NOACOEANHEHbI K UCTOYHWKY HanpshkeHWs, He MoAcoeauHsanTe n
He OTCOeAVHANTE LUyN UM U3MepuTEnbHbI NPOBOA ClyYalHbIM
ob6pasom.

e [lpubop TpebyeT 3asemnenus. [laHHbIN nNpubop 3asemnsercs

Yepes 3a3eMNSIOLMIA NPOBOA B LUHype NuTaHusA. Bo nsbexaHve
MOPaKEHNS SMEKTPUYECKMM TOKOM 3a3eMnsioWwuin NposBod Aor-
XeH ObITb noakntoyeH k 3emne. MNpnbop AomkeH ObITb Haanexa-
Wwmm obpasom 3asemneH, npexae yem OyayT npousBedeHbl Ka-
Kne-nnbo noaKIoYeHNs K ero BXOAHBIM UMW BbIXOAHBIM rHe3dam.
Mpu nuTaHMM OT ceTU NMepeMeHHOro Toka He [ornycKaeTcs
HaNpsAMYI M3MepATb HanpshkeHUe UCTOYHUKA MUTaHuA, no-
CKONbKY 3a3emMiieHMe M3MepuTernbHOW CXeMbl U 3aseMnsio-
WM NPOBOJ LUHypa MUTaHUSA OKaXyTcsi coefMHeHbl BMecTe,
YTO NpPUBEAET K KOPOTKOMY 3aMbIKaHUIO.
Mpu nutaHum ot Gatapen Heob6xoAMMO 3azeMnuUTbL NpuGoOp.
Bo usbexaHue nopaxeHUs 3INEKTPUYECKMM TOKOM Heob6xo-
AUMO COEANHUTL NPOBOAOM 3EMITIO U BbIBOA, 3a3€MIIeHUA Ha
3agHeln CTOpOHe Kopnyca npubopa.

e O3HakoMbTeCb C MNpefenbHOM AONYCTUMOW Harpy3kom Ha Bcex
BXOAHbIX rHe3gax. Bo u3bexaHne BoO3ropaHuWs unv nopaxeHus
3MNEeKTPUYECKUM TOKOM MpOBepbTe BCE yKa3aHHble 3HaYeHus [0-
MyCTUMOWN Harpy3kn U MeTKM, HaHeCeHHble Ha npubop. lMpexae
YeM MnofdaBaTb CWUrHanm Ha BXOAHble rHesaa, obpaTuTecb K WH-

CTpyKumMn 3a 6onee nogpobHoW MHdOpMauuen o AonyCTUMON
Harpyske.

e He pa6oTtaiiTe ¢ NnpM6opomM € OTKpbITbIM KopnycoM. He go-
nyckaeTcsi Mcnonb3oBaHue npubopa Npu CHATbIX MaHensix unm
aeTansix kopnyca.

* lcnonb3ynte npaBuribHble NpeAoOXpaHUTenu. YcTaHaBnusam-
Te B Npnbop TONbKO NpeaoXpaHUTENU LWTATHOTO TUNa U ¢ Haane-
XalMmu xapakTepucTukamm.

e W3beranTe uamepeHU B LieNAX C OTKPbITbIMU NMPOBOAHMKa-
Mu. He npukacaTecb K OTKPbITBIM COEAUHEHUSIM U KOMMOHEH-
Tam, Korga nuTaHue npubopa BKHOYEHO.

¢ He ucnonb3yite Nnpubop, ecnvu y Bac NOABUMIIUCb COMHEHUS
B ero npaBunbHou pa6ote. Ecnu Bbl nogo3peBaeTe, YTO B Npu-
6ope BO3HUKNN MOBPEXOEHUS, NPEXAE YeM NpoAorKaTb ero akc-
nnyataumio, OTAanTe ero Ha npoBepKy KBanuduuUMpOBaHHbLIM
cneuunanucram.

e Wcnonb3ynte ocuunnorpad B XOpPOLIO NPOBETPUBAEMOM
nomelleHMn. YOoctoBepbTech, YTo obecrneymBaeTcs Haanexa-
wasn BeHTMnsAUMsA npubopa. 3a 6onee noapoGHoOM MHGopMaumnen
obpaTuTech K MHCTPYKUMK MO SKCMyaTaLuuu.

e He paboTaiTe c npu6opom Bo BnaxxHou cpeae

e He pa6oTanTe c npu6opom Bo B3pbLIBOONACHOW aTmocdepe.

e [loapepxuBanTe NOBEPXHOCTbL NPMGOpa YMCTON U CYXON.

naBa 2
TEPMWHbI U CUMBOJbl TEXHUKWU
BE3OMNACHOCTHU

TepmuHbI mexHuku 6e3onacHocmu
TepMUHbI B AlaHHOW MHCTPYKUMKU. Bbl MOXeTe BCTpeTUTb crieayto-
LLMEe TEPMUHBI B TEKCTE UHCTPYKLIMK:

A MpepynpexaeHue!
OnucblBaeT yCrnoBusi U AeiCTBUSA, KOTOpble MOTYT NpeACcTaBnATb Yrpo-
3Y KWU3HW MONb30BATENS UM NPUBECTY K MOSYYEHMWIO TPaBMbI.

A BHumaHume!
OnwucbiBaeT yCroBus U AEWCTBUS, KOTOpblE MOTYT MPUYMHUTBE Bpes
npubopy unu gpyromy obopynosaHuio

TepmuHbI Ha npubope. Bbl MoXeTe BCTPeTUTL crieaytoLime TePMUHbI
Ha kopnyce npubopa.

Danger — npepynpexaeHne o HeNOCpPeACTBEHHON Yrpo3e NonyyYeHus
TpaBm

Warning — npegynpexgeHve O noTeHumanbHOM yrpose MonyyeHus
Tpasm

Caution — npegynpexaeHvie 0 noTeHuMansHon yrpose npubopy unm
Apyromy obopyaoBaHuUto

Cumeosibl mexHuku 6esonacHocmu

OnacHoe Hanps>xeHune

ObpaTnTech K MHCTPYKLMUK

BbixoA 3aWwuTHOrO 3a3eMreHus

Bbixog 3a3emnexus koprnyca
Bbixoa 3a3emMneHnst U3aMepuUTenbHbIX CXEM

v Op(B

Bo un3bexaHue nonyyeHus TpaBM U MOBPeXAeHWs NpuGopa Unu noa-
COE[IMHEHHOTO K HeMy 060pYOOBaHWS BHUMATENbHO MPOYTUTE HUXKE-
cneayoLLyo UHgopmaumio no 6esonacHoi paboTe. YTobbl UCKIOUYUTL
BO3MOXHbIE OMacHOCTU, NPMBOp paspeLLaeTcs UCMonb3oBaTh TOMLKO
B yKa3aHHbIX B MHCTPYKLWW LiensXx.

A MpepynpexaeHue

[Ba kaHana ocumnnorpada anekTpru4eckn He U3oNMpoBaHbl Apyr oT
apyra. Bo nsbexaHve KOpOTKUX 3aMblKaHWUI, He JOMycKaeTcs Noaco-
eOVHATb 3a3eMreHve ABYX LUYNOB pasHbIX KaHanoB K ABYM pasnuuy-
HbIM HEN30NMPOBaHHbLIM YPOBHAM NMOCTOSIHHOTO HanNpPsXKEeHUS.

A MpenynpexaeHne

[Ba kaHana gomkHbl MeTb obLuyto 6a3y B npouecce namepeHuin. Bo
nsbexaHve KOPOTKMX 3aMblkaHWN, He [AonyckaeTcs MNoACOoeauHATb
3a3eMIieHne OBYX LUYMOB pasHbIX KaHamnoB K ABYM pasfnnyHbIM He-
N30MMPOBaHHBIM YPOBHSIM MOCTOSIHHOIO HaNPshXKEHUSI.
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CxeMma 3a3emMneHus ocuumnnorpada:

po3eTKa

wyn ocuyunnorpadg 3neKTpoceTH

BXxoA @ v !?
cUrHana | 4
==

LUHYP NUTaHUS

=
BbIBOA @

3azeMneHus

Cxema 3asemneHus ocuunnorpada B criyyae, Korga 3anuTaHHblIA oT
6aTapen ocuunnorpad NOAKIYEH Yepes MopT K KOMMbIOTEPY, 3anu-
TaHHOMY OT 3MEKTPOCETN NEPEMEHHOTO ToKa:

Ocuunnerpady
(nuTaHKne ot nepcoHankbHbId poseTka
wyn barapeu) KOMNbIOTEP  3MEKTPOCETH
BXOA e £ T q_l
chrvana [T — @ kabenb N
iis USB/COM @
VGA/LAN
3aszemMneHua

He ponyckaeTca usMepeHuMe MOLLHOCTM MEepeMEeHHOro Toka, ecnu
ocuunnorpad nuMTaeTcsl OT 3MEKTPOCETU MNEPEMEHHOro Toka, Unn
ecnu ocumnnorpad, 3anuTaHHbIi OT OaTapen, MNOAKMIOYEH 4epes
MopT K KOMMbIOTEPY, 3aNMTaHHOMY OT 3M1eKTpPOCeTH.

A MpepynpexaeHue

Bo n3bexaHne noxapa nnvm nopaxeHust 3NeKTpUYECKUM TOKOM, ecnv

Ha BXxof npvbopa nogaeTcst HanpsKEHWe BbilLE C NMUKOBLIM 3HAYEHU-

em 42 B (co cpegHekBagpaTuyHbIM 3HaveHvem 30 B), a Takke B Ue-

nsax ¢ MolwHocTblio Gonee 4800 B-A, npugepxuBante crnepytoLmx
yKasaHuii:

e lAcnonb3yiiTe TOMbKO W30NUPOBAHHbLIE LUYMbl U U3MEPUTENbHbIE
nposoga.

e [lepen Hayanom paboTbl ocmaTpvBanTe LUynbl, U3MEPUTENbHbIE
NpoBOAAa M NPUHAAMNEXHOCTM Ha NpegMeT MeXaHU4YecKux nospe-
XKOEHWI 1 3aMeHsANTE UX B Crydae 06HapYXeHUsI TaKoBbIX.

e OtcoeguHsinTe oT Npubopa Bce LWyMbl, U3MepUTenbHbIE NpoBoAa
W NPVHAANEeXHOCTU, KOTOPbIE B AAHHbIN MOMEHT HE UCMOMb3yoT-
csi B pabore.

e [lo 3aBeplieHMn ucnosb3oBaHus oTcoeauHsinTe USB-kabenb,
coeavHsoWwMn ocuunnorpad 1 KoMnbloTep.

e He nogaBanTe Ha BxoAbl Npubopa HaNpsHKEHUs Bbille HOMMU-
HanbHO AonycTumbiXx. C OCTOpPOXHOCTbIO paboTavite npu ocnab-
NneHun nsMepuTenbHbIX NpoBoAoB 1:1, MOCKOMbKY HanpshkeHue,
nogaHHoOe Ha KOHUbl MpoBOAOB, OyaeT nepefaHo Hernocpen-
CTBEHHO Ha npubop.

e He vcnonb3ynte OTKpbITbE MeTannmyeckue pasbembl Tuna BNC
n «6aHaHoBOro» TMNa.

e He BcTaBnsante MeTannuyeckue npegmMeThl B rHe3aa npubopa.

Maea 3
OCHOBHbIE XAPAKTEPUCTUKU

Monoca nponyckaxusa: 60 MIMu-300 My,

YacToTa BbiGopku: 500 'y — 3,2 My

[Ba kaHana, anvHa 3anvucu 10 MIH. ToYek B KaXaoM KaHane
PyHKLMSA aBTOMaTMYECKOro Bbibopa LWKarnbl

MHTennekTyansHoe UCNONHEHWE Kopryca C TOMNWWHOM 7 CM
TFT-pucnnei Bbicokoro paspeluenus (800 x 600 nukcenos) Bbl-
coTon 8 armoB

BcTpoeHHas dyHkums 6eicTporo npeobpasosaHus ®ypee (FFT)
LonyckoBas dyHkums Pass/Fail («rogeH/He rogeH»)

3anucb 1 BocnpousseaeHne ocumunnorpaMmm

UHTepdeiic VGA (Tonbko B Mogensix ¢ uHaekcom V u mogensix,
BKIovatoLwmx nHtepderic VGA no ymonyaHumio)

MopTbl 06MeHa AaHHbIX No nHTepdericy USB

CBepxbEMKUE NUTUEBBLIE BaTapen (onuusi)

Pycckuin n aHrmuinckuin akpaHHbIn HTepdenc

Mopaepkka MHOTMX A3bIKOB

naBsa 4
PYKOBOOCTBO HAYUHAKOLLEIO
NONb30OBATENA

B aTon rnaee onuceiBaloTCa cneaytoLume BONpockl:
O3HakomreHve ¢ yCTponcTBOM ocuumnnorpada
O3HakomreHne ¢ MHTepdencomM nons3osaTens
BbinonHeHwne obLiero ocmoTpa

BbinonHeHve nposepku dyHKUMIA ocumunnorpada
KomneHcauus wyna

YcTaHoBKa koaddumumneHTa ocnabneHus wyna
BesonacHoe ncnonb3oBaxue Liyna
BbinonHeHne aBTokanmbposkm

O3HakomreHve ¢ BepTuKanbHON CUCTEMON
O3HakoMneHne ¢ ropu3oHTanbHOM CUCTEMOW
O3HakomIeHve ¢ CUCTEMON 3anycka

4.1. BBogHasa nHdopmaums 06 yctponcrtee
ocuunnorpada

Mpuctynas k paboTe ¢ HOBbIM ANst BaM TUMOM ocuunnorpada, Bam
cnedyeT B NepBYlO o4yepefb O3HAKOMWUTBLCA CO CTPYKTYpOW ero ne-
peaHen naHenu, n uMdpoBble ocuunnorpadbl He SABMSOTCH UCKMHO-
YeHnem. B aTomM paspgene paetcs npocToe onvcaHuwe paboTbl u
yHKUMIA NepegHen naHeny ocuunnorpada, kotopasi No3BonuT Bam B
KOPOTKME CPOKM NeperTn k paboTe ¢ ocuunnorpadom.

4.1.1. MepedHsisi naHenb

Ocuunnorpad UMeeT MPOCTY0 MNEePeaHIo MNaHenb ynpaBreHus C
o4YeBMAHBIMK AN nonb3osaTtens yHKUMAMM, NO3BONSIOLLME BbINOS-
HATb PsA MPOCTbIX Onepauui, B KOTOPbIX 3a4elNCTBOBaHbI NOBOPOT-
Hble perynatopbl U yHKLMOHanNbHbIE KHOMKW. [MoBOpOTHbIE peryns-
TOpbl OTBeYaloT 3a PYHKUMWU, TUNWUYHbIE U ANS APYrMX ocuunnorpa-
¢oB. Matb kHonok (F1-F5) sBnsoTcs KHOMkamy paboTbl C MEHHO.
[Mpoyre KHOMKM — PpyHKLMOHANbHBIV KHOMKW, C MOMOLLIbIO KOTOPbIX Bbl
MOXeTe BXOAUTb B MEHIO Pa3fNYHbIX (PYHKLMIA UK Hanpsimyto 3anyc-
KaTb BbINOMHEHVEe onpeaeneHHbIX MYHKLNNA.

PucyHok. 4.1. NepenHsa naHenb ocuunnorpada

1. BblkntoyaTenb NUTaHns

2. ObnacTtb oTOGpaKeHNs AaHHbIX (guennen)

3. CBeToBas MHAUKALMS NUTaHWSA

3eneHbill uHOUKamop: nokasbiBaeT, YTo ocuunnorpad NOAKIYEH K
ceTu NepeMeHHOro Toka, n 6aTtapes NONMHOCTLIO 3apsikeHa (ecnu B
ocuunnorpade npucyTcTeyeTt 6aTapes)

XKenTbin nHAMKaTOP: NokasbiBaeT, YTO Koraa ocumnnorpad nog-
KIMIOYEH K CeTV NepeMeHHOro Toka, 1 batapes 3apsbkaeTcs (ecnu B
ocuunnorpade npucyTcTeyeT 6atapesi)

MNHOukamopsI ebIkIOYeHbI: ocumnnorpad pabotaeT 6e3 nogknio-
YeHUs1 K ANEeKTpoCceTu.

4. ObnacTb opraHoB ynpaBreHusi (KHOMKM 1 NOBOPOTHbIE PerynsiTo-
pbi)

5. Bbixog TectoBoro curHana (5B/1kly) ans komneHcauum wyna

B mopgenn SDS7072(V) napameTpbl curHana MoryT HacTpamBaTbCs;
obpaTtuTech k onucaHuio dyHkuum Signal Ha cTp. 25 B pasgene 5.5.6.
«HacTpolika BcriomoraTenbHbIX CUCTEMHBIX (OYHKLNIA»

6. Bxoa Ans BHeLIHero cMHxpocurHana

7. Bxogbl M3MepuTenbHbIX KaHaNoB Ans uccnefyemMblX CUrHanoB

8. KHonka oTkntoYeHns MeHto
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4.1.2. Jlesasi naHenb

-

PucyHok. 4.2. JleBasi naHenb ocumnnorpada
1. Bbikntovatenb NUTaHus: «—» 0b6o3Ha4YaeT NonoXKeHne BKNIoYeHUs

npubopa; «O» 0603Ha4YaeT NoMoXeHNe BbIKOYEHUs Npubopa.
2. BxogHoe rHe3go ons WwHypa nuTaHusl OT 3NeKTpoceTu.

4.1.3. [pasas naHesnb

—

-

1

g

!
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PucyHok. 4.3. MNMpaBas naHens ocuunnorpada

1. Mopt USB «xocT»: Vcnonb3yetcs AN nepefavn AaHHbIX, Npu
KOTOPOW BHELLHWE ycTpoicTBa ¢ uHTepdericom USB noacoeauHsoT-
ca K ocuunnorpady Kak K Bedyllen CucTeme («XOCT-CUCTEME»).
Hanpumep, 3TOT MOPT MOXHO MCMOMb3oBaTb AN OOHOBMEHWS Npo-
rpaMmmHoro obecneyenusi ¢ dnew-Hakonutenst USB.

2. MopTt USB «ycTpoicTBo»: Vcnonb3yeTca Ans nepefayun gaHHbIX,
npu KOTopon ocuunnorpad nogknioyaeTcst K BHellHeMy obopyaoBa-
HWIO KakK BegoMoOe YCTPOMCTBO. Hanpumep, aTOT MOpT no3BonsieT
noacoeaunHATL ocumnnorpadg K nepcoHarnbHOMY KOMMbOTEpPY.

3. Mopt COM/VGA (B KayecTBe OMLMM): UCMONb3YeTCs Kak nocrne-
[oBaTenNbHbIN MOPT AN MNOAKMIYEeHNUs ocuunnorpada K BHELUHUM
ycTporcTBam unu ans noakntoveHuss k VGA-Bxogy MOHUTOpa wnu
npoekTopa.

4. Nopt LAN: nopT MHTepdenca nokanbHom ceTu ansi COegUHeHNst ¢
nepcoHarnbHbIM KOMMbIOTEPOM.

4.1.4. 3a0Hs51 naHenb

2

4 5 4

PucyHok. 4.4. 3agHasa naHenb ocuunnorpacda

1. MopT BbIXOAa NyCKOBOro curHana n curHana gpyHkumm Pass/Fail

2. Pyuka

3. PeweTku BeHTUNSATOPA

4. Hoxkn, nossonsioLme perynmpoBarh Yron HaknoHa ocuunnorpada
5. KoHTakT ansa 3asemneHuns

4.1.5. MNaHenb ynpaeneHusi (KHOMKU U pe2ynsimopbl)

e e eee

1 2 3 6 7 8

PucyHok. 4.5. MNaHenb ynpasnexus

1. Bbibop onuuii MeHto: H1-H5

2. Bbi6op onumn meHto: F1-F5

3. “Menu off”: oTknoueHne meHo

4. Perynstop M (MHOrodyHKUMOHarbHbIA perynaTop): korga B MeHo
nosiensietcs cumeon (), aTo o3HadyaeT, YTO Bbl MOXETE HaCTPOUTH
3HayeHve unu BbIbpaTb MYHKT MEHIo ¢ nomMoLbto perynatopa M. Bbl
MOXeTe HaxaTb Ha Hero, YToObl 3aKpbITb MEHIO CreBa.

5. MNMone dyHKUMOHanbHbIX KHOMOK: BCero 12 KHoMok

6. lMone ynpaBneHWs BepTUKaNbHOW LUKaNOW C Tpemsi KHOMmKamu u
YeTbIpbMS perynsaTopamu:

«CH1 MENU» 1 «CH2 MENU» oTBeuvatoT 3a paboTy ¢ MeH kaHarnoB
CH1 n CH2. KHonka «Math» cnyxut ans paboTbl ¢ MeHI0 MaTeMaTu-
YecKux onepauuii, BKrovatllee LwecTb Buaos onepauuin: CH1-CH2,
CH2-CH1, CH1+CH2, CH1*CH2, CH1/CH2 n FFT (bbicTpoe npeob-
pasoBaHue ®ypbe). [1Ba perynatopa, ynpaBnsiioLMX MNOMOXEHWeM
ocuunnorpammbl B kaHanax CH1 n CH2 no Beptukanu «VERTICAL
POSITION», u gBa perynatopa, ynpaBnsioLMX BepTUKanbHOW pas-
BepTkon kaHanoB CH1 n CH2 «VOLTS/DIV».

7. MNone ynpaBneHns ropuM3oHTanbHON LUKarNon C OAHOW KHOMKON W
OBYMS perynsitopamu:

perynsitop, ynpaensioWmMiA No3vuMer 3anycka OCLMINIorpammbl
«HORIZONTAL POSITION», perynatop ropvM3oHTanbHON pa3BepTku
«SEC/DIV» 1 kHOMKa Bbl30Ba MEHIO HACTPOMKU FOPU3OHTaNbHON Cu-
ctembl «<HORIZ MENU».

8. O6nacTb ynpaBneHus 3anyckoMm C TPeMsl KHOMkamu U OAHWUM pery-
NATOpOM:

Perynsitop ypoBHa 3anycka «TRIG LEVEL» wu Tpu kHonku ans
HaCTPOWMKN CUCTEMbI 3anycka.
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4.2. O3HaKoMIIeHue ¢ uHTepcencom nonb3oBaTens

2% 22 21 20 19 8

PucyHok 4.6. MpumepHbIn BUA aucnnes ¢ nHTepderncomM nonbL3oBa-
Tens

1. ObnacTb oTOBpaXeHUst ocLMNNIorpamMmmbl
2. HgukaTop cocTosiHUS 3anycka, NPUHUMAKLWUIA 3HAYEHUSI:
Auto: ABTOMaTUYECKNI peXuM, Npu KOTOPOM OCLMnorpaMmMma
hopmupyeTcs 6e3 nyckoBOro curHana.
Trig: dopmmnpoBaHmne ocLmMnnorpamMmmMbl NpU BbINOMHEHUM YCNOBUSA
3anycka.
Ready: [laHHble HakannMBaloTCA A0 3anycka B OXWAAHUM MYCKO-
BOrO curHana.
Scan: HenpepblBHbI C60p AaHHBIX U (POPMMPOBAHNUSA OCLMMIO-
rpammbl.
Stop: OcTaHoBka cbopa AaHHbIX.
3. ®roneToBbI Mapkep T, NoKa3biBalOLLMIA NO3ULMIO 3arycka Mo ro-
pu3oHTanu.
4. Mapkep, nokasbiBalLWuiA NO3MLMI0 MOMEHTA 3anycka BO BHYTpPEH-
Hel namsTn.
5. [1Be xenTble NyHKTUPHbIE NIMHUW NOKa3blBalOT pa3Mep pacluMpeH-
HOro OKHa nNpocmoTpa.
6. B aTOM none nokasaHo TekylLlee 3Ha4YeHwe Mo3uuMu 3anycka no
ropu3oHTanu, n oTobpaxaeTcsa MOMNoXeHne TeKyLero okHa BO BHYT-
pPEHHEN NnamaATun.
7. B aTomM none nokasaHO YCTaHOBMEHHOE Bpems (CM. onucaHue
dyHkumn «Config» B pasgene 5.5.6. «HacTpoiika BcnomoratenbHbIX
CUCTEMHBIX DYHKLIMIN»).
8. NHpukaTop nopkntoueHHoro k ocumnnorpady USB-HakonuTens.
9. VMinankaTop coctosHuA 6atapen nutaHus (CM. onucaHue B rnase
10, npunoxexue B)
10. KpacHbin mapkep, MokasblBalLMI ypPOBEHb 3arycka B KaHane
CH1.
11. Ocuunnorpamma curHana B kaHane CH1.
12. [1Be pronetoBble MYHKTUPHbIE FIMHWUM, UCMONb3YIOLWMECH B Kyp-
COPHbIX U3MEPEHUSIX.
13. XKenTbIh Mapkep, NokKasblBalOLWMIN YpOBEHb 3amnycka B kaHane
CH2.
14. Ocuunnorpamma curHana B kaHane CH2.
15. YacToTa nyckoBoro curHana ansi kaHana CH1.
16. YacToTa nyckoBoro curHana ansi kaHana CH2.
17. SnemeHTbl TeKyLero yHKLMOHanNsHOro MeHHo.
18/19. Tekywmin TMN 3anycka:
- N0 Bo3pacTawLLiemMy poHTY
\-no HucnagatoLemy OpoHTY
™ - 1o CMHXPOMMMYMbCY CTPOKW BUAEeOoCUrHana
«& - 10 CMHXPOMMMYNbCY Kaapa BuaeocurHana
OToGpakaemMoe 3HayeHve MnokasblBaeT BENMUYMHY YPOBHS 3anycka B
COOTBETCTBYIOLLEM KaHane.
20. 3HayeHne nokasbiBaeT BENUYMHY AENeHWs TopU3OHTanbHON LLKa-
bl TEKYLLIEro OKHa.
21. 3HayeHne nokasbiBaeT BeNUYMHY AENeHWUsl OCHOBHOW rOpU30H-
TanbHOW LKanbl
22. 3HayeHune nokasbiBaeT TEKYLLY0 4YacToTy BbIOOPKU W ONWHY 3anu-
cu.
23. MiHgnkaTopbl TMNa N3MepeHUst 1 COOTBETCTBYIOLLIETO U3MEPEHHO-
ro 3HayeHuss B COOTBETCTBYIOLWEM KaHane. iHamkaTop Tuna usmepe-
HMS MOXET MPUHMMaTb cregytoLlme 3HaYeHus:
F —vacTota curHana

T — nepvog curHana
V — cpefHee 3HaveHue curHana
Vp — pa3max curHana (pasHuua mMexay MakcuMasbHbIM U MUHK-
ManbHbIM MUKOBLIMU 3HAYEHUAMM)
Vk — cpegHekBagpaTM4HOe 3HaYeHne curHana
Ma — makcumansHoe 3HayeHe amnuTyabl
Mi — MMHUManbHOE 3HaYeHe amnnuTyabl
Vi — 3HayeHne HanpsXXeHNs Ha NII0CKOM BEPXHEM y4yacTke CUrHa-
na
Vb — 3HayeHWe HanpsbkeHWs Ha NOCKOM BEPXHEM y4acTke Cur-
Hana
Va — amnnutyaa curHana
Os — BENMYMHA NONOXMUTENBHOTO BbIGpOCa Ha (hpoHTE curHana
Ps — BenununHa oTtpuuatensHoro Belibpoca nepen poHTOM cwr-
Hana
RT — Bpems HapacTaHus nepegHero ppoHTa curHana
FT — Bpems y6biBaHuA 3agHero poHTa curHana
PW — wwupuHa nonoxuTensHoro umnynsca (+D)
NW — wupwuHa oTpuuatensHoro nmnyrnbsca (-D)
+D — koadbULMEHT 3aNONHEHNSA NONOXUTENBHOTO MMMYybCca
-D — koadhdrLUMEHT 3anonHeHns oTpulaTenbHOro MMnynsca
PD - senuunHa 3apgepxkn A—B ¥
ND — BenuunHa 3agepxkun A—BY.
24. 3HaveHVs [eneHus BEepPTUKaNbHOW LuKamnbl U MOMOXEHUS Hyns
BEpTVKanbHON LWKanbl AN KaXgoro KaHana.
Tun pa3Bsa3ky Bxofa kaHana o603HaYeH MHANKATOPOM:
«—» — CBA3b MO NOCTOSHHOMY TOKY;
«~» — CBAI3b M0 NEPEMEHHOMY TOKY;
«==» — KaHan 3amMKHYT Ha 3emnio.
25. OKHO KypCOpHbIX M3MepeHuin, B KOTOpOM OTobpaxatoTcs abco-
NIOTHbIE 3HAYEHWS MOSIOXKEHNSI KyPCOPOB U UX Pa3HOCTb — pesyrnbTar
KYPCOPHOrO M3MEepeHus.
26. XenTbln Mapkep ykasblBaeT Ha ypOBEHb HyneBOro rnoTeHuuana
(Honb BepTMKanbHOM LWkankl) Ana kaHana CH2. Ecnu nHavkatop He
oTobpakaeTcs, aTO 03HAYaET, YTO KaHan He OTKPbIT.
27. KpacHbii MapKkep ykasblBaeT Ha ypOBEeHb HyfneBOro noteHumana
(Honmb BepTWKanbHOM WKanbl) Ans kaHana CH1. Ecnu nHgukatop He
oTOGpaXkaeTcs, 3TO O3Ha4aeT, YTO KaHar He OTKpbIT.

4.3. O6wmn ocmoTp ocuunnorpadca

Mocne Toro, kak Bbl Nprobpeny HOBbIM ocuunnorpad, pekoMeHayeT-
€Sl MPOBEPUTL €ro B COOTBETCTBUM CO CreayoLLen npoLeaypom:

1. YpoctoBepbTeCb B OTCYTCTBUM MNOBpPEXAEHUMW, MOJNyYeHHbIX
npuv TPaHCNOPTUMPOBKE.

Ecnu Bbl 06Hapyxunm, 4To KapTOHHas ynakoBKa WKW 3aliMTHbIe ne-
HOMMacToBble MPOKMaAKM MOMyYnnu CepbesHble MOBPEXAEeHWUs, He
BblbpacbliBaiiTe MX, NMOKa He NMpoBeAeTe MOJHbIA OCMOTP U MPOBEPKY
paboTtocnocobHocTu ocuunnorpada u NOCTaBEHHbIX C HUM NpuHaa-
NEeXHOCTEMN.

2. MNpoBepbTe NnpuHagnexHocTn

MocTtaBnsemble BMecTe € ocuunnorpadom MpUHaANEexXHoCTn nepe-
yucneHsbl B pasgene «MNpunoxeHve A: KomnnekT noctaBku» OaHHOM
UHCTPYKuMn. Heobxoanmo npoBepuTb, BCE MU MPUHAAMEXHOCTM U3
3TOr0 CrnMcKka MpUCYTCTBYIOT B nocTtaBke. Ecnu obHapyxutcs, 4to
Kakme-nmbo M3 NpuHaanNexHoOCTen yTepsiHbl UK MOBpPeXAeHbl, CBS-
XuTecb c AucTpubbrtoTopom komnaHvum Lilliput, oTBETCTBEHHLIM 3a
cepBuUCcHOe 0bGcnyxmBaHWe, UNN C MECTHbIM MPeACcTaBUTENBCTBOM
komnanuu Lilliput.

3. MpoBepka ocumnnorpada

Ecnn obHapyxuTtcsa, 4To Ha kopnyce ocuunnorpada npucyTCTBYIOT
NoBpeXAeHUs, unu npubop He yHKLMOHMPYET Haanexawym obpa-
30M, WM B XOAEe TEeCTOBbIX W3MEPEHWN BbISBMSOTCA Henonagku,
CBSXXUTECH C ANCTpubbloTopom koMnaHum Lilliput, oTBeTcTBEHHBIM 3a
cepBUCHOE 0OCNyXMBaHWe, UNN C MECTHbIM MPeACTaBUTENBCTBOM
komnanun Lilliput. Ecnu npnbop nonyynn nospexaeHne npu TpaHc-
NMOPTUPOBKE, COXPaHsINTe ero ynakoBKy. [pu yBedoOMIEeHWM TpaHc-
nopTHoro otaena komnaxum Lilliput 06 aToM npouciliecTsnm komna-
Hve ByaeT Npon3BeadeH PEMOHT Unu 3ameHa npubopa.

4.4. lNMpoBepka pyHKLUMOHMpPOBaHUSA ocuunnorpacda

YT106bI YyAOCTOBEPUTBLCA B HOpMarnbHOM paboTte ocuunnorpada, Bbl-
nonHuTe BbICTPYID MPOBEPKY €ro OyHKUMA B COOTBETCTBMU CO Crie-
ayioLLen npouenypon:

1. MNMoacoeAauHUTe LWWHYP NUTaHUA K anekTpoceTu. Bknwouute
KHOMKY NMUTaHusA Ha nNeBOW cTopoHe npubopa (yaocToBepb-
TeCb, YTO HaXxaTa MNONMIOBUHA «—» KHOMKM). 3aTeM HaXXMUTe KHOMKY
() Ha BepxHeii naHenu npu6opa.

Mpunbop BbINONHAET aBTOMaTUYecKoe TECTUpPOBaHUE U MoKasbliBaeT
cTapToBoe u3obpaxeHue. Haxmute kHonky «Utility», a 3atem —
kHonky H1, utobbl BoMTM B MeHio «Function». BpaweHvem peryns-

5
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Topa M BbibepuTe onuuio Adjust n HaxxmmTe kHonky H3, ans Buibopa
onummn «Default». Mo ymonyaHuio B MeHI0 ycTaHaBnmBaeTcs Koad-
duumeHT ocnabneHus wyna 10X.

2. YctaHOBUTe nepekntoyatenb Ha Liyne ocuunnorpacda B nosu-
umio 10X n noacoepgmHuTe ero ko BxoAdy kaHana CH1 ocuunno-
rpada.

CoBMmecTVTe OTBEPCTME B pa3beMe Liyna CO LUTEKEPOM B rHesfe
kaHana CH1 v 3akpenuTe Lyn B rHe3ae, NOBEPHYB €ro B NPaBUIibHYO
CTOPOHY.

MoacoeAnHWTE KOHYMK Lyna M 3aXUM 3a3eMIEeHUs K pasbemy KOM-
neHcaropa Lyna.

3. HaxmuTe kHonkKy «Autoset».

Yepes HECKOMbKO CeKyHA Ha aucrnee otobpasnTcs NpsAMOYrofbHbIN
CVIrHa c vyactoton 1 kK'y n amnnutygon 5 B (CM. pUCyHOK 4.7).

PucyHok. 4.7. ABToHacTponka

lMpoBeauTe aHanormyHyo Nposepky Ans kaHana CH2, nosTopue wa-
m2mu3.

4.5. KomneHcauumsa wyna

Mpu nogcoeanHeHwm Lwyna K NioboMy 13 BXOAHbIX KAaHaNoB B NepBbIf
pa3 BbIMOSIHUTE €ro perynupoBKy, YTOOblI cornacoBaTh LUyM C BXOA-
HbIM kaHanom. Llyn, KOTopbIn HE CKOMMEHCUPOBAaH, UMM CKOMMNEHCU-
pOBaH HETOYHO, MOXET CTaTb MPUYMHON OWMBOK UMW HEBEPHBIX U3-
MepeHu. [Ons komneHcauuu Liyna BbINOMHUTE criegylowmne aen-
CTBUS:

1. YcraHoBuTe KO3I(UUMEHT OcrabneHus wyna B MEHI OCLUNIo-
rpacdba paBHbiM 10X (cM. pasgen 4.6 «YcTaHoBka koadduumeHTa
ocnabnexus wyna») n nogcoeauvHuWTe LWyn Ko Bxoay kaHana CH1.
Ecnn ncnonb3yeTca 3arHyTbil HAaKOHEYHWK Llyna, YAOCTOBEpbTECH,
YTO OH HAXOAMTCS B HAAEXHOM KOHTakTe co wynoMm. CoeanHnUTe KOH-
YVK LWyna C pa3bemMOM KOMMeHcaTopa Liyna v COoeavHUTE OMOPHbIA
32XUM C BbIBOAOM 3a3eMIEHNsI pasbemMa Liyna U HaXMUTE KHOMKY
«Autoset».

2. OueHute copMy MOMYYEHHOW OCLUMMNNOrpamMmmbl U OTPerynupyinTe
wyn, noka He ByaeT AOCTUrHyTa NpaBuibHas KOMMNeHcaums (CM. pu-
CYHOK 4.7 1 pUCYHOK 4.8).

YypesMepHad npaeunbHaA HEQOCTaTOMHaA
KOMneHcauunAa KOMnNeHcauna KOMneHcayunA

PucyHok 4.8. BapuaHTbl ocuunnorpaMmMel Npu KOMAeHcaumm Lwyna

A
>

PucyHok 4.9. Perynuposka wwyna

4.6. YcTaHOBKa Ko3addpuLmeHTa ocnabneHus wyna

LLlyn gonyckaeT YyCTaHOBKY HECKOSMbKUX 3Ha4YeHun KoadduumeHTa
ocnabneHusi, OT KOTOPOro 3aBMCUT MacluTab BepTMKanbHOM LuKarnbl
ocuunnorpada.

YT106bI M3MEHUTL MNKN NPOBEPUTL KO3 ULIMEHT ocnabneHus wyna B
MeHto ocuunnorpada:

1. Haxmute KHOMKY MeEHI0 YHKUMS ANs MCMoNb3yeMoro KaHana
(CH1 MENU nnn CH2 MENU).

2. HaxwmuTte kHonky H3, 4ToGbl BbI3BaTh MeHI0 wyna. BeibepuTe npa-
BUITbHOE 3HaYeHue, COOTBETCTBYIOLLEE HACTPOMKe Luyna.

370 3HayeHue OyaeT COXpaHsTbCS B HACTpoMKax ocumnnorpada
BNMOTb A0 CNeAyoLEero N3MeHeHus.

A BHumaHme!

Mo ymonuaHuio B HacTponkax ocuunnorpada yctaHoBNeH Koaddu-
uMeHT ocnabnexus wyna 10X.

YpoctoBepbTech, YTO kK03 PULMEHT ocnabneHus, Ha KOTOopbI ycTa-
HOBMEH nepekntoyaTerb Liyna coBnagaeTt ¢ KoadduLuneHTom ocnab-
neHus, 3aJaHHOM B MeHo ocuuniorpada.

KoadbcpuumeHT ocnabnexust wyna MoXeT NpMHUMaTh 3HaveHun 1X n
10X (cM. pucyHok 4.10).

PucyHok 4.10. MNepekntoyaTens koadduumeHTa ocnabneHus wyna

A BHumaHue!

Koraa koadhduumeHT ocnabneHns yCctaHoBIEH Ha 3HadeHne 1X, wyn
orpaHn4ymBaeT Mnornocy nponyckaHus ocuunnorpadpa go 5 Mrru. Ans
MCMNONb30BaHUsl BCEN MOMOChbl NPONyCckaHus ocuunnorpada cnegyet
YCTaHOBUTb 3Ha4YeHne 10X.

4.7. Be3onacHoe ucnonb3oBaHue Lyna

MpenoxpaHuTensHoe KOMbLO Ha Lyne, nokadaHHoe Ha pucyHke 4.11,
3alwmLaeT Baluy nasnbLbl OT MOPAKEHUSA SNEKTPUYECKAM TOKOM.

PucyHok 4.11. MNpepoxpaHntenbHoe KonbLo

A MpenynpexaeHue

Bo nsbexaHue nopaxeHusi aNeKTpUYECKM TOKOM B XO4e U3MepeHUi
BCerga Aepxute nanblbl 3@ NPeAoXPaHUTENbHbIM KOMbLOM.

He npukacantecb K OTKpbITOMY MeTannMyeckomy y4acTky Luyna, Ko-
raa OH NOACOEAMHEH K UCTOYHUKY CUrHana.

Mpexae yeM npuctynatb K No6bIM N3MepeHusiM, obs3aTensHo nog-
coeguHuTe LWyn K ocuunnorpady u 3asemnute ocuunnorpad yepes
BbIBOZJ 3a3eMJIeHNs.

4.8. ABTOKanuGpoBKa

BbinonHeHve aBTokanMbpoBkuM no3BonsieT ObICTPO AOCTUYL OMTU-
ManbHbIX HacTpoek ocuunnorpada, obecneymsaromnx Makcumarb-
HYI0 TOYHOCTb U3MepeHuin. Bbl MOXeTe BbINONMHWUTL aBTOKannbpoBKy
B Noboi MomeHT. 3Ty npoueaypy HeobxoAMMO BbIMOMHATL, €Cnn
U3MeHeHne Temneparypbl OKpyxKatoLLen cpeapl npesbilwaeT 5°C.
Mepen BbINONHEHMEM aBTOKANMOPOBKW OTCOEAMHUTE BCE LUyMbl
npoBoda OT BXOAHbIX pa3bemoB ocumnnorpada. Haxmute KHomky
«Utility», 3aTtem kHonky H1 gnsa BbidoBa meHio Function. Bpawenun-
em perynstopa M Bbibepute onumio Adjust. HaxmuTe kHonky H2,
ons Bblbopa onuun «SelfCal». MNMocne atoro 3anycTute BbINOMHEHNE
aBTOKanNMGpoBKK.

4.9. O3HaKoMNneHne ¢ BepTUKanbHOW CUCTEMOW

Kak nokasaHo Ha pucyHke 4.12, B none ynpasneHus BepTUKanbHON
wkanon «VERTICAL CONTROLS» ecTb HeckonbKo KHOMOK U pery-
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natopos. Cneayowpe onepaunn No3BONSAT BaM MOCTENEHHO OCBO-
UTbCS C HAaCTPOWKOM BEPTUKANbHON LUKarnbI.

PucyHok 4.12. MNone ynpaBneHus BepTUKanbHON LUKanown

1. Ucnonbaynte perynatop «VERTICAL POSITION», 4tobbl pacno-
NOXMTb ocumnnorpaMmmy nocepeauHe okHa. Perynstop «VERTICAL
POSITION» nosBonsieT cMecTuTb OCUMNIIorpaMmmy Mo BepTUKanu.
Mpu BpaweHumn perynsitopa «VERTICAL POSITION» mapkep Hyne-
BOro moTeHumana («3emnu») COOTBETCTBYIOLLErO KaHana Takke cme-
LL|aeTca BBEPX UMW BHW3 BCEA, 3a OCLMNIIOrpaMmon.

PekoMeHAauMm no BbINOSTHEHWUIO U3MEPEHUI

Ecnu kaHan HaxoguTca B pexvme CBSi3W MO MOCTOSIHHOMY TOKY, Bbl

MOXeTe ObICTPO M3MepUTb MOCTOSIHHYIO COCTaBISIOLLYI0 CurHana,

Habnogas pasHuLy Mexay OCLMNIOorpaMmmon U HyneBbiM MoTeHuma-

oM («3emnen»).

Ecnun kaHan Haxogutcsa B pexvme CBA3WU MO NepeMeHHOMY TOKy, no-

CTOSIHHasi COCTaBMsloLWas OTCeKkaeTcs Ha BXoae kaHana. B atom pe-

Xume ocuunnorpad otobpakaeT nepemMeHHyl COCTaBMSIOLLYI0 CUr-

Hana c 6onbLuei YyBCTBUTENBHOCTLIO.

KHonka 6bicmpozo cbpoca sepmukanbHo20 cMeweHusi Ha 0.

Mosephute perynatop «VERTICAL POSITION», 4yTobbl M3mMeHUTb

no3numnio 0TobpaXkeHWs1 curHana B JaHHOM KaHane Mo BepTukanu,

WM HaXXMUTe Ha perynsitop, Ytobbl GbICTPO BO3BPaTUTL CMELLEHME

no BepTUKanu Ha Hynesoe 3HayeHue. OTo 0CoBeHHO nomnesHo, Koraa

ocuunnorpaMma cMmecTunach Janeko 3a npefenbl AUcnnesi, U Bam

TpebyeTca HeMeAnNeHHO BEPHYTb ee B LIGHTP OKHa.

2. V/IaMeHUTe HacCTpOVKM BepTUKanbHOW LWKanbl v npoHabniopante

nocnefoBaBLUVe N3MEHEHNS OCLMMIOrpaMMbl.

e [loBepHuTe perynstop BepTukanoHow pa3septkn «VOLTS/DIV» un
u3aMeHuTe MaclTab (LeHy AeneHus)) BepTUKanbHOW LuKanbl. Bbl
obHapyXuTe, YTO 3HaYeHWe JeneHnsi B CTPOKE COCTOSIHWSI COOT-
BETCTBYIOLLEro KaHana cooTBETCTBEHHO M3MEHUTCS.

e Haxwmute kHonkm «CH1 MENU», «CH2 MENU» n «Math» n
03HaKOMbTECb C MEHI0, CUMBOMaMu, MHdOpMaLmen CTPOKU Co-
CTOSIHUSA BEPTUKamNbHOW LUKanbl COOTBETCTBYIOLLErO KaHana u us-
MEHEHNSIMW OCLMINOrpaMMbl, KOTOPble MPOSIBATCA Ha Aucnnee.

4.10. O3HaKOMIeHue C ropu3oHTaribHOM CUCTEMOM

Kak nokasaHo Ha pucyHke 4.13, B none ynpasneHuns ropusoHTanbHon
wkano «<HORIZONTAL CONTROLS» umetoTcs gBa perynatopa u
ogHa kHonka. Cregylowve onepauun Mo3BONAT BaM MNOCTEMNEeHHO
OCBOUTLCH C HACTPOMKOW rOPU3OHTaNbHON LIKasbl.

PuvcyHok 4.13. Mone ynpaBneHnsi ropusoHTanbHOM LWKanomn

1. Wcnonbayite perynstop ropusoHTanbHon passepTku «SEC/DIV»
ONsi yNpaBreHusi MacluTaboM ropusoHTarnbHOW LiKanbl U NpoHabnto-
[alTe COOTBETCTBYIOLLEE W3MEHEHVWE WHGOPMALMM O COCTOSHUM
npubopa. Mosopotom perynsitopa «SEC/DIV» n3aMeHWTe BeENUUUHY
[eneHVsi TopU3oHTanbHOWM LUKanbl, U ee 3HayeHWe COOTBETCTBEHHO
N3MeHNTCA B cTpoke cocTosiHus «Horizontal Time Base».

2. Ucnonbaynte perynsatop «<HORIZONTAL POSITION», 4Tobbl oT-
perynupoBaTb MONIOXEHWEe ocuunnorpaMMbl B OKHe. Perynsitop
«HORIZONTAL POSITION» nossonsieT cMmellatb MonoXeHUe TOYKU
3anycka OCLMMNorpaMMbl MO FOPU3OHTanNU, a Takke BbIMOMHATL psf
Opyrux onepauui. Ecnu oH ncnonb3yetcs ANs CMELLEeHUs TOYKU 3a-
nycka, To npu BpaweHum perynstopa «VERTICAL POSITION» oc-
umnnorpaMmma B OkHe Oy[eT COOTBETCTBEHHO NepemeLLatbesl No ro-
pW3oHTanu.

KHorika 6eicmpozo cbpoca cmeweHus no3uyuu 3arnycka Ha 0.
Mosephute perynsitop «<HORIZONTAL POSITION», 4To6bl M3MeHUTb
no3uumnio oToGpaXeHUst curHana B A4aHHOM KaHane Mo ropu3oHTanu,
UM HaXXMUTE Ha perynsitop, Ytobbl GbICTPO BO3BPaTUTL CMELLEHME
no3uumMK 3anycka no ropusoHTanM Ha HyneBoe 3HaveHue.

3. C nomowpbto kHonkn «HORIZ MENU» Bbl MoXeTe Bbi3blBaTb
HacTpOMKM OKHa W YNpaBnaTb pacluMpeHneM OKHa.

4.11. O3HaKoMIneHue ¢ cucTteMom 3anycka

Kak nokasaHo Ha pucyHke 4.14, B none ynpaBneHWs 3amyckom
«TRIGGER CONTROLS» umeeTcs oavH NMOBOPOTHbLIN perynatop u
Tpu kHoOMku. Cnepylowme onepauum MNO3BOMAT BaM MNOCTEMNEHHO
OCBOUTLCH C HACTPOWKOM 3anycka OCLMMNorpamMmmei.

Force )

PucyHok 4.14. MNMone ynpaBneHns cucTeMoi 3anycka
1. HaxmuTe kHonky «Trigger Menu» 1 Bbi3oBuTE MeHio 3anycka. C
MOMOLLIbIO KHOMOK BbiGOpa 3MeMeHTOB MEHK MOXHO HacTpOWTb na-
pameTpsbl 3anycka.
2. Ucnonbaywite perynstop «TRIG LEVEL» ans ynpaBneHusi ypoB-
Hem 3anycka.
Mpw Bpawenun perynatopa «TRIG LEVEL» mapkep ypoBHS 3anycka
Ha akpaHe OyfeT cmellaTbCH BHWU3 uUnu BBepx. Npn aTom mMoxHO By-
neT Habnioaath, Kak BMECTE CO CMELLIeHMEM MapKkepa COOTBETCTBEH-
HO M3MEHSAeTCA YMCIeHHOoe 3HayeHue YpOBHSA 3amycka, oTobpaxae-
Moe Ha gucnnee.
Mpumevanne: Perynatop cmelenns yposHsi 3anycka «TRIGGER
LEVEL» ogHOBpeMeHHO siBMSieTCA KHOMKOW ObICTporo Bo3BpaLleHust
YPOBHS 3anycka Ha HyneBoe 3HayeHue.
3. Haxatume kHomnku «50%>» no3BonsieT yCTaHOBUTb YPOBEHb 3anycka
Ha CpefHWI YpoBEHb MyCKOBOrO cUrHamna no amnnutyae.
4. Haxatue kHonku «Force» no3sonseT npuHyauTensHO noaaTb nyc-
KOBOW CWrHam, 4To, Kak NpaBumno, UCNonb3yeTcs B pexumax 3anycka
«Normal» (HopManbHsblit) 1 «Single» (0QHOKpPATHbIN).

Maea5
PYKOBOOCTBO ONbITHOIO NOJIb3OBATENA

K paHHOMYy MOMEHTY Bbl y)Xe MO3HaKOMUMUCh ¢ 6a30BbIMU Onepauy-
AMU Haf pasnMYHbIMK CUCTEMaMU YMpaBneHus ocuunnorpacoM ¢
UCMONb30BaHMEM KHOMOK U PErynsaTopoB Ha €ro nepefHel naHenu.
MpounTaB npedpioyllyio MaBy, Nonb3oBaTerlb AOMKEH MOMNyYUTb
6a30Bble HaBblkM PaboThbl C HACTpoWKaMu ocuunsorpada U cunTbIBa-
HUeM MHpOPMaLMKN U3 CTPOKK cocTosiHUS NpuGopa Ha avcnnee. Ecnun
Bbl €LLle He OCBOMIIM BbILLIEYNOMSIHYThIE OMnepaLmn, Bam pekoMeHy-
eTca obpaTuTbes K rmase 4 «PyKOBOACTBO HAUMHAIOLLETO MOMb30Ba-
Tens».
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B HacTosLen rnase onNucbLIBalOTCA CreayoLe BonpochI:
e HacTtpovika BepTUKarnbHOW CUCTEMBI

HacTpolika ropu3oHTanbHoOM cMcTeMbl

HacTporika cuctembl 3anycka

HacTporika pexvnma BbIGOpPKN AaHHbIX

HacTtpolika oTobpaxeHns AaHHbIX

CoxpaHeHve ocLuMnnorpaMM U Bbi30B X U3 MaMATH
3anunck 1 BoCnponsseAeHne ocumniorpamm
HacTtpovika BcnomoraTenbHbIX CUCTEMHbIX PYHKLMIN
BbinonHeHne aBToMaTUYECKUX N3MEpPEHUI
BbinonHeHne KypCopHbIX n3mepeHui
Mcnonb3oBaHne yHKUMM aBTOMacLUTabupoBaHus
Mcnonb3oBaHne UCMOMHUTESNBbHBIX KHOMOK

PekomeHayeTcsi BHUMATENbHO NpoYuTaTth 3Ty rnaey, YToObl O3HaKoO-
MUTLCS C PasfUYHBIMU U3MEPUTENbHBIMU (OYHKUMSMU W ApYrUMuy
onepauusiMmn, KOTopble NO3BONSIOT BbIMOMHATL AaHHbIE ocuumnnorpa-

dbl.

5.1. Hactpowka BepTukanbHOM CUCTEMbI

Mone «VERTICAL CONTROLS» cogepXwWT TpW KHOMKU MEHHO:
CH1 MENU, CH2 MENU »n Math — v yeTbipe perynsitopa: perynsito-
pbl VERTICAL POSITION n VOLTS/DIV ans kaxaoro u3 AByX KaHa-
nos.

5.1.1. Hacmpoliku kanHanoe CH1 u CH2

Kaxabll kaHan umeeT CBOe He3aBMCMMOE MEHIO BepTUKanbHOW LUKa-

nbl.

BkntoueHne v BblknoveHne oTobpaxeHns ocuunnorpamMm (CurHansl B

KaHanax, pesyrnbTaTbl MaTeMaTu4eckux onepaumn):

Haxatne kHonok CH1 MENU, CH2 MENU » Math npusogut k cne-

AyloLwym pesynbtatam:

e Ecnu ocuunnorpamma OTKMOYEHa, TO OHa BKIOYaeTcs, M Ha
aucnnee nosiBNSETCA COOTBETCTBYIOLLEE MEHIO.

e Ecnu ocuunnorpamma BKMOYEHa, HO MeH He oTobpaxaetcs,
OHO NOSIBUTCS Ha Aucnnee.

e Ecnu ocuunnorpamMma BKMOYeHa, U Ha Aucnnee oTobpaxaertcs
MEHI0, OCLIMNNorpamMmma BbIKMIOYaEeTCsl, @ MEHIO 3aKpbiBaeTCsl.

full hkand

MeHto kaHana CH2

100. OmVrA

HacTtpolika
Nonockl NPONYCcKaHus

HacTpoiika
wyna

HacTtpoika
pasBA3KM BXOAA

PucyHok 5.1. MeHto HacTpoiku kaHana (MeHto «HacTpolika nonochl
nponyckaHusi» (Limit) He npegycmoTpeHo B mogdensix SDS6062(V) u
SDS7072(V))

OnuvcaHne MeHto HaCTpoOeK KaHana gaHo B cnen,y}ou.l,eﬁ Tabnuue:

8

MapameTp
MEHHo

HocTtynHble
3HaYeHus

OnucaHue

M noctosiHHas, 1 NnepemMeHHas co-
CTaBnsloLLME CUTHaNa npomnyckaT-
Cs1 B KaHan
OTcekaeTcst NOCTOsIHHAsA COCTaB-
NSAKLLaa BXOQHOro curHana.
BxogHon curHan 6rnokupyetcsi

DC
Coupling AC

Ground

OFF Ocuunnorpamma otobpaxaeTcs
HOpMaribHO.

ON

OcuunnorpamMmmMa MHBEpPTUPYeETCS

Inverted

X1 Heobxogmmo BbIGpaTh 3HaueHne

X10 | koadhduumeHTa ocnabneHve, cos-
X100 | napatoulee c ocrnabnexnem, ycTa-
X1000 HOBJIEHHOM Ha Luyrne

Attenu

YES Ecnu Bbl M3mepsieTe Tok No AaH-
HbIM NafieHVs1 HanpskKeHUs! Ha pe-

NO

3ucTope, Bolbepute YES

MeasCurr

Probe BpaleHuem perynstopa M yctaHo-
BUTE COOTHOLLEHWE amnep/BonbT.
OocTynHbi gnana3soH: 100 mA/B —
1 KA/B.

OTHolweHne amnep/BonbT =
1/conpoTueneHue.
OTHoOLLIEHNE amMnep/BONbT BhIMNC-
nseTca aBToMaTUYecKm

AN (MA/V)
V/A (mV/A)

Limit
(kpome
mogenen
SDS6062(V)
n
SDS7072(V))

Mcnonb3yeTcsa nonHas nonoca npo-
nyckaHusi ocuunnorpada
[ns ymeHblueHns Wwyma nonoca
20M NponyckaHWst orpaHNYMBaeTCs 3Ha-
yeHnem 20 My,

Full band

1. YcTaHOBKa TMna pa3Bsi3kuM Ha BxoAe KaHana

Ons npumepa Bo3bMeM kaHan CH1 u mpsiMoyronbHbIA curHan, co-
OepXalumin NOCTOSIHHYI0 cocTasnswoLwyo. BeinonHute cnepyrowne
LencTeus:

1) Haxmute kHonky CH1 MENU, 4ToObl Bbi3BaTb MEHH HACTPOMKU
kaHana CH1.

2) Haxmute kHonky H1, 1 Ha gucnnee nosiBUTCA MEHIO HacTpOWKu
pa3ssasku Coupling.

3) HaxmuTe kHonky F1, 4Tobbl BbIOpaTh CBA3b MO MNOCTOSIHHOMY TOKY
«DC». Npn 3TOM M NOCTOSIHHAsA, U NEPEMEHHasi COCTaBMSOLLIME CUT-
Hana OyagyT nponyckaTbcs B KaHan. CooTBeTCTBylOLLas OCLMMMO-
rpamma nokasaHa Ha pucyHke 5.2.

4) Haxxmute kHonky F2, 4ToGbl BbIGpaTh CBA3b N0 NEepeMeHHOMY TOKY
«AC». Tenepb NOCTOsIHHAsi COCTaBNsOLWAas BXOAHOrO curHana oyaer
oTcekaTbCs Ha Bxofde B kaHan. CooTBeTCTByLLas ocuuniorpamma
nokasaHa Ha pucyHke 5.3.

1.
0.00div
_Full hand|
PucyHok 5.2. Bug ocuunnorpaMmmel B pexmnmMe CBS3n Mo NOCTOSHHOMY
TOKY

2. Hactpoiika koacdbcdmumeHTa ocnabneHms wyna

[N KOPPEKTHbIX N3MEepPeHUi 3HavyeHne koadbduumeHTa ocnabnenns
Lyna B MEHI0 HacTpoeK kaHana [OSMKHO COBMafaTh CO 3HAaYeHueM,
yCTaHOBMEeHHbIM Ha Lwyne (cMm. pasgen 4.6 «YcTtaHoBka koadduum-
eHTa ocnabnenusa wyna»). Ecnu koadduumeHT ocnabnexus Lyna
ycTaHoBneH kak 1:1, B MEHI0 HacTpoek kaHana crnegyeT BblbpaTb
3HayeHue X1.
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IOns npumepa Bo3bmem kaHan CH1 un koadduumeHT ocnabnexus

wyna 10:1. BeinonHute crnegyoLwmne AenNCTBUSA:

1) Haxmute kHonky CH1 MENU, 4TOObl Bbi3BaTb MEHH HACTPOMKU

kaHana CH1.

2) Haxmute kHonky H3, 1 Ha gucnnee nosiBUTCA MEHIO HacTpOWKu

wyna Probe. Haxmute kHonky F1, 4yTo6bl BbIOpaTh nNapameTp

Attenu. C nomowbtlo perynstopa M ycTaHoBuTE KO3I(DDULMEHT

ocnabnenus Lyna B NEBOM BepxXHEM yrny avcnnes Ha X10.

Ha pucyHke 5.4 nokasaHbl HaCTPOWMKM M BepTuKanbHas Likana, oToo-

paxaemble, Korga ucnosnbayeTcst KoapdruneHT ocnabneHuns, paBHbIN

10:1.
[¢]

0.00div

PucyHok 5.3. Bug ocumnnorpaMmmbl B pexume CBS3W Mo NepemMeHHo-
My TOKY

mA-  0.00div

PucyHok 5.4. Perynuposka koadduumeHTa ocnabnenus wyna

B Tabnuue npuvBeaeHbl BO3MOXHblE 3HA4YeHUs KOdULMEHTa
ocnabneHust wyna, M COOTBETCTBYHWOLUME WM 3HAYEHUS B MEHIO
HaCTPOWKK Luyna.

YpoBeHb ocnabneHus wyna | 3HauyeH1e B MEHIO HacTpoek Luyna
1:1 X1
10:1 X10
100:1 X100
1000:1 X1000

3. lns n3mepeHUsi Toka Yepe3 najeHue HanpspkeHUs Ha pesu-
cTope

[Onsa npumepa Bo3bmem kaHan CH1. Ecnu Bbl u3amepsiete Tok no Be-
NMYMHe NafeHns HanpsKeHWs Ha pes3ncTope C conpoTmeneHvem 1
OM, HeoOGX0AMMO BbIMOMNHUTL CreaytoLime AeNCTBUSA:

1) Haxmute kHonky CH1 MENU, 4ToObl Bbi3BaTb MEHH HACTPOMKU
kaHana CH1.

2) Haxmute kHonky H3, 1 Ha gucnnee nosiBUTCA MEHIO HacTpOWKu
wyna Probe. Haxmute kHonky F2, 4To6bl BbiGpaTe napametp Meas-
Curr n yctaHoBuTb ero 3HayeHue Ha YES. lMpu atom Ha agucnnee
NnosIBUTCA MeH 3HayeHu oTHoweHus A/V. Haxmwute kHonky F3 un
BpaweHnem perynatopa M ycTtaHoBuTE OTHOLUeHVWE AMMep/BOMbT,
paBHOe 1/conpoTuBneHue pesuctopa. B gaHHoMm cnyyae 3aTto cooT-
HOLLEHWe JOMMKHO BbiTb 3a4aH0 paBHbIM 1.

Ha pucyHke 5.5 nokasaHbl HacTpoOMku 1M BepTuKanbHas Likana, oTob-
paxaemble Npu U3MEpPEHUN Toka Yepe3 NnageHne COnpoTUBIIEHUS Ha
pe3ucTtope ¢ conpotusneHmem 1 Om.

1.000V A

PucyHok 5.5. lamepeHue Toka Yyepes nageHve HanpskKeHus Ha pesu-
cTope

4. NHBepTUpOBaHUe ocuuMnorpaMmmbl

MHBepTupoBaHue ocuunnorpaMMbl — 37O ee obpalleHue OTHOCU-
TeNbHO HYNeBoro noTeHumana.

Ons npumepa Bo3bMem kaHan CH1 u koadbdmumeHT ocnabnenus
wyna 10:1. BeinonHuTe crneayouime AeNCTBUS:

1) Haxmute kHonky CH1 MENU, 4ToObl Bbi3BaTb MEHI HACTPOMKM
kaHana CH1.

2) HaxmuTte kHonky H2 u Bbibepute 3HadeHne ON ans napametpa
Inverted. Ocumnnorpamma MHBEPTUPYETCSH, Kak NOKasaHO Ha PUCYHKe
5.7.

3) Haxwmute kHonky H2 ewe pa3 u Bbibepute 3HayeHne OFF gns
napameTpa Inverted. Ocuunnorpamma cHoBa 6yaeT oTobpaxaTbcs B
HOpMarnbHOM BMAE, Kak Noka3aHo Ha pucyHke 5.6.

0.00div

PucyHok 5.7. IHBepTupoBaHHas ocuunnorpaMmma
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5. Hactporika nonocbl nponyckaHus (daHHas pyHKUMS OTCYTCTBY-
eT B mogensix SDS6062(V) n SDS7072(V))

Korga BbICOKOYACTOTHbIE KOMMOHEHTBI OCLMIIIOrpaMMbl HE SBNSIOTCS
BaXXHbIMW ANl aHanM3a, MOXHO OrpaHVUYUTb LUMPUHY NOMOChI NPonyc-
KaHus, YTOObI OTCeYb YacToThl Bbille 20 MITu.

Onsa npumepa Bo3bmeM kaHan CH1. BeinonHute cnegywowwve gen-
CTBUS:

1) Haxmute kHonky CH1 MENU, 4ToObl Bbi3BaTb MEHH HACTPOMKM
kaHana CH1.

2) Haxmute kHonky H4, n Ha gucnnee nosiBUTCS MEHIO HacTpOWKu
nonockl nponyckaxusi Limit.

3) Haxwmute kHonky F1, 4yTobbl ycTaHOBUTH MOMHYHO MOMioCy npomnyc-
kaHus («full band») «DC». [Npu 3TOM BbICOKOYACTOTHbIE COCTaBMSA-
owme curHana 6yayT nponyckaTbecs B KaHar.

4) Haxxmute kHonky F2, 4yTobbl BbiGpaTh 3HayYeHne «20M», orpaHnyve
LUMPUHY nomnockl npomnyckaHus senuumHon 20 MIu. Mpu aTom co-
cTaBnsoLwme curHana ¢ yactotamu Boiwe 20 MMy ByayT otcekaTbes
Ha BXoJe B kaHar.

5.1.2. Mamemamuyeckue onepayuu Had ocuyusisio2pamma-

mMu

dyHkuMsA «MaTemaTuyeckve onepauum» UCMONb3yeTcst ANs BblYMC-
neHns 1 oTobpaxeHns pesynbTaToB Onepauuii CroXEHWUs, YMHOXe-
HUS, AeneHns N BbluMTaHUs curHanoB B kaHanax CH1 n CH2, a tak-
e onepauun 6bicTporo npeobpasoBaHus Pypbe (FFT) curHana u3
kaHana CH1 nnu CH2.

[YcTaHOBKa MHOXUTENS Ha
X5

[YcTaHOBKa MHOXUTENS Ha
X10

Factorl

Rectangle

PucyHok 5.8. MeHio maTemaTtuyeckux onepaummn

Hwxe npvBeaeH nepeyveHb beHKLI,MOHaJ'IbeIX BO3MOXHOCTEN B MEHI0
BbIYUCIIUTENbHbIX onepauwﬁ Hag ocumnnorpaMmmamu:

MapameTp [OocTynHble
MeHIo 3HaveHus SILLERED
Factor1 CHA1 BbiGop nCTOYHMKa curHana
CH2 lonepaHga 1
Sign Y Bb|§op Tuna apudmeTmye-
CkoV onepauun
ON BbiGop nCcToYHMKa curHana
Dual WfM Math Factor2 OFF onepaHga 2
(onepaunun Hag PerynupoBka nonoxeHus
OBYyMS! ocumMnnorpaMMbl No BepTU-
curHanamm) VERTPOS Kanu BpalleHvuem perynsi-
Topa M
PerynvpoBka BepTMKanbHo-
VOLTS/DIV ro macwTtaba ocumnno-
rpammbl BpalleHveM pery-
InaTopa M
BuiGop kaHana 1 B kaye-
ICTBE UCTOYHMKA OaHHbIX
s CH1 iInns FFT
ource BLiG 5
CH2 bIbop KaHana 2 B kaye-
CTBE UCTOYHMKA A@HHbIX
iInna FFT
FET BbIGOP OKOHHOM OYHKLMN:
(6bicTpOE Npe- Rectangle [npsimoyronbHoe okHO
o6 a:E)OBaHze Window | Blackman |okHo BnakmeHa
p¢ e Hanning |okHO XeHHWHra
yp Hamming [okHo XeMMmuHra
dB BepTukanbHas Wwkana B b
Format
Vrms BepTukanbHas wkana B B
X1 YcTaHOBKa MHOXUTENS Ha
Zoom X2 Xt
X5 YcTaHOBKa MHOXUTENS Ha
X10 X2
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[ina npumepa Bo3bMeM apuMETUHECKYIO OMepaLnio CIOXEHNUs Cur-
HanoB B kaHanax CH1 n CH2. [ns cnoxeHuss curHanos cnegyet
BbINOMHUTL CriegytoLne AevicTBrs:

1) Haxmute kHonky Math, 4ToGbl BbI3BaTh MEHIO MatemMaTU4ecKkux
onepauun Hag ocuunnorpammamy Wfm Math.

2) Haxmwute kHonky H1, 4yToGbl BbI3BaTb MEHIO apudmeTnyeckux
onepauun Hag Asyms curHanamu Dual Wfm Math. 3to meHio no-
SIBUTCS B NNE€BOM 4acTU 9KpaHa.

3) HaxmuTte kHonky F1, 4ToGbl BbIGpaTh curHan B kaHane CH1 B ka-
yecTBe nepsoro onepaHga (Factor1).

4) Haxxmute kHonky F2 n Bbibepute Tvn onepauun — cnoxeHwue (+)

5) Haxmute kHonky F1, ytobbl BbiOpaTh curHan B kaHane CH2 B ka-
YyecTBe BTOporo onepaHaa (Factor2).

6) Haxmute kHonky F4 u BeibepuTte napametp VERT POS. Hactpoii-
Te MOfIoXeHne OoCUMNIorpaMmel No BEPTUKANW BpalleHneM peryns-
Topa M.

7) Haxmute kHonky F4 n Bbibepute napametp VOLTS/DIV. Hactpoin-
Te BepTuKanbHbI MacliTab ocumnnorpamMmmMbl BpalleHMeM perynsto-
pa M.

PucyHok 5.9. Ocuunnorpamma pesynbTtarta ClOXeHUst CUrHanos B
kaHanax CH1 n CH2

5.1.3. dyHKyusi 6bicmpozo npeobpasoeaHusi dypwe (FFT)
MaTtematuueckas yHkumsa 6eicTporo npeobpasosaHust Pypbe (FFT —
Fast Fourier Transform) nossonsieT npeobpasoBatb Bpemsipaspe-
LUEHHYI0 OCLMMMorpaMMy B YacTOTHbIV cnekTp. 3To npeobpa3oBaHune
OYeHb MOMEe3HO AN aHanmM3a CUrHanoB, UccregyemblX C MOMOLLbIO
ocuunnorpada. Bbl MoxeTe nerko conocrtaBuTb YacTOThl, BbISIBIEH-
Hble Npu npeobpasoBaHnW, U3BECTHbIM CUCTEMHbLIM YacToTamu, Ta-
KMM KaK 4acToTbl 3afatoLiMx reHepaTopoB, Pe30HAaTOPOB U UCTOYHU-
KOB NMUTaHus.

PeanusoBaHHas B gaHHOM ocuunnorpade dyHKuusi bbicTporo npe-
ob6pasoBaHua Pypbe NpeobpasoBbiBaeT BpeMsipas3peLLEHHYHO nocne-
poBaTtenbHOCTb M3 2048 TOueKk 3HA4YeHU CcurHana, B YacTOTHbIN
cnekTp, cogepxawmi 1024 Toukn B AgnanasoHe ot 0 'y A0 YacToThI
Hanksucra.

[ns BbinonHeHns onepauun GoicTporo npeobpasosBaHus Pypbe Hyx-
HO MpOM3BECTM crieayloLne AenCcTBUs:

1) Haxmute kHonky Math, 4To6bl BbI3BaTh MEHIO MaTeMaTU4ecKkux
onepauun Hag ocumnnorpammamy Wfm Math.

2) Haxmute kHonky H2, 4Tobbl BbI3BaTh MEHI0 BbicTporo npeobpaso-
BaHuA Pypbe FFT.

3) Haxmute kHonky F1, ytobbl BbiOpaTh curHan B kaHane CH1 B ka-
YeCcTBE NCTOYHUKA AaHHbIX Ans npeobpa3oBaHus.

4) HaxmuTe kHonky F2, n Ha gucnnee akTuBMpyeTcs napameTp OKOH-
Hon cpyHkumm Window. C nomoupto perynatopa M Bbibepute 3Have-
Hve napametpa Window (Tun OKOHHOW (DYHKLMU — NpPSIMOYrornbHoe
OKHO, OKHO XeHHUHra, XemmuHra nnu bnakveHa)

5) Haxxmute kHonky F3, 4Tobbl BeiGpaTh hopmaTt BepTUKanbHOM LuKa-
nbl: B Aeunbenax (dB) unm Bonbtax (Vrms).

6) Haxmute kHonky F4, n Ha akpaHe nosiBuTCs napameTtp npubnuxe-
Hua un3obpaxeHus Zoom. C nomoupto perynstopa M Bbibepute
MHOXMWTENb YBENUYEHNS OkHa cpeam 3HaveHun x1, x2, x5, x10.
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Bbi60p OKOHHOW hyHKLUUM

B ocumnnorpadgpe npeaycMoTpeHbl YeTbipe OKOHHble yHKUMKU. Kax-
0asi U3 HUX SBNSETCS BapyaHTOM KOMMPOMWCCa MEXAY pas3peLueHu-
€M M0 YacToTe M TOYHOCTbIO onpeaeneHns amnnuTyabl. Bel 4omkHbI
BblIbpaTb onTUManbHoe Ans Ballero criydas okHO B 3aBMCMMOCTM OT
XapaKTepuCTMK CUrHana u oT napameTpoB, KOTOpble BaMm TpebyeTcs
nameputb. Mpn BeIGOpe OKOHHOW (hyHKLMM UCToNb3yWTe crneayowne
pekomeHgauum:

Tun

yHKUMM OnucaHue OkHO

OTO NyyLWINA TUN OKOHHOMN CPYHKLIMK
\ANsa paspeLueHns YacToT, 6mM3knx
\ApYr K ApYry, HO XYALUWA BapyaHT Ans
M3MepeHnst aMnanTyAbl KOMMOHEHTOB
curHana Ha aTux vYactotax. PyHKUms
Hauny4wmnm obpasom noaxoamT Ans
M3MepeHMs YaCTOTHOro cnekTpa He-
nepnoanyecknx CUrHanoBs v namepe-
HWMS YaCTOTHBIX KOMMOHEHT BONU3N
Hyns.

cnonb3yiTe NpsiMOYrofbHOe OKHO
IANa M3MepeHnst HecTaLMOHapPHbIX
NpoLeccoB 1 BCMECKOB, KOrAa ypo-
BeHb curHana Ao v nocne cobbITus
NpumepHO oauHakoB. McnonbayiTte
3TO OKHO W AN KOMOUHALMIA rapMOHK-
lHECKMX CUrHanoB C PaBHbLIMU amMnun-
TyAamu 1 o4eHb 6nnM3knuMm YactoTta-
MU, a Takke Ans LWMPOKOMNONOCHOro
CTAaTUCTNYECKOTO LLyMa C OTHOCK-
TeNbHO MeANEeHHO MEHSIOLLMMCS
cnekTpom

Mpsimo-
yronsHoe
OKHO

[OTOT TUN OKOHHOW PYHKLUW OYEHb
XOPOLLIO NOAXOAUT AN paspeLLeHns
4acToT, 6nM3kux Apyr K Apyry, npun
HecKonbKo NyyLler TOYHOCTW onpeae-
INeHns aMnNnuTyabl, YeM C MOMOLLIbIO
nNpsiMoyroneHoro okHa. OH Takke gaet
HEeMHOro nydllee paspeLleHune no
lHacToTe, YeM OKHO XEHHWHra.
cnonb3ynte okHo XeMMuHra ans
aHanm3a rapmMoHWUYecKVX U Nepuoaun-
HECKMX CUrHamNoB N Y3KOMOSIOCHOro
CTAaTUCTNYECKOrO LyMa. OTO OKHO
NOAXOAMT M ANS aHanu3a HecTaumo-
HapHbIX NPOLLECCOB, CKa4KoB U
BCMNEeckoB, KOrAa ypoBHW cUrHana ao
1 nocne cobbITUS CyLEeCTBEHHO pas-
InnyatoTcs.

IOKHO
XeMMuHra

[OTO 0YeHb xopoLLee OKHO AN TOYHO-
o M3MepeHus amnnnTyapl, HO OHO
\naeT xyAaLlee paspeLleHne 4acToT.
cnonb3ynTe okHO XeHHWHra ans
M3MepeHnst rapMOHNYECKUX U Nepuro-
OKHO IAMYECKMX CUrHaNoB U Y3KOMOMOCHOro
IXeHHWHra [cTaTUCTUYeCcKoro Wyma. OTO OKHO
NOAXOAMT M ANS aHanu3a HecTaumo-
HapHbIX NPOLLECCOB, CKa4KoB U
BCMNEeCcKoB, KOrAa ypoBHM cUrHana ao
1 nocne cobbITUS CyLECTBEHHO pas-
InnyatoTcs.

OTO NyuyLlan okoHHas dyHKUMA ANs
M3MepeHVs amnnuTyA 4acTOTHbIX
KOMMOHEHT curHana, Ho XyALlas Ans
pa3peLueHns 4acToT.

cnonb3ynte okHo BrnakmeHa-
Xappvica ans namepeHuns npemmyLue-
CTBEHHO OAHOYACTOTHbBIX CUTHAMOB
\ans aHanusa BKNaga BbICLUUX rapMo-
HVK.

IOKHO
bnakmeHa

Ha pwucyHke 5.10 npuBemeH npumep ObicTporo npeobpasoBaHusi
dPypbe, NPUMEHEHHOTO K CMHYcoupanbHOMYy curHany vactoton 1 kly
npu UCMONb30BaHNW NPSIMOYTOfIbHOTO OKHa:

H

=
—

PucyHok 5.10. BeicTpoe npeobpazoBaHue Pypbe ¢ NpSAMOYronbHbIM
OKHOM

PekoMeHaaumm no npumeHeHuo ObICTPOro npeobpasoBaHus

®dypbe

e Ecnu TpebyeTcs yBenuyMTb y4acTOK MOy4eHHOro npu npeobpa-
30BaHWK CneKTpa, ucnonb3ynte MyHKUMIO NpubnmkeHns Zoom.

e [lna aHanu3a 4acToT WUCMOfMb3yeTe yCTaHaBMMBAEMYylo MO yMOsl-
YaHWIo BepTUKarnbHYyIO LWkany B geumbenax (dB), sto nossonset
OJHOBPEMEHHO HabniogaTb CUNbHO pasnuyaloLmecs Mo amnnu-
TYAe KOMMOHEHTbl cnekTpa. Mcnomb3ymte wkany B BONbTax
(Vrms) ans cpaBHEHUs amMnNnMTYA PasnuyHbIX YaCTOTHBLIX KOMMO-
HeHT curHana.

e Hanuyve y curHana NOCTOSIHHOM COCTaBMSAOLWEN MOXET npuBe-
CTV K OWMBOYHOMY OnpeaeneHnio aMmnnnTya KOMNOHeHT dypbe-
cnektpa. Ons mMuHMMM3auum NOCTOSIHHOM COCTaBRsOLWENn ycTa-
HOBUTE Ha BXOAE KaHana CBsi3b N0 NepeMeHHOMY TOKY.

e [Ins yMeHbLUEHWs Cry4yaiHOro Luyma u nomex AucKpeTusauun B
NepuoanM4ecKknX NN OOQHOKPATHbIX CUrHanax, ycTaHoBUTE Pexunm
cbopa AdaHHbIX ocuunnorpada Ha 3HaveHue Average (ycpedHe-
Hue).

Yro Takoe yactota HaitkBucra?

YacTtota HankeBucrta — 370 camasi BbICOKasi 4acToTa, KOTOPY0 MOXET
n3meputb nrobor Lmudposon ocumnnorpadg, paboTatowuin B pexnme
peanbHOro BpeMeHu, 6e3 MckaxeHus 3a cyeT AuckpeTmsauumu. JdTta
YacToTa paBHa MONIOBMHE 4YacTOTbl AUCKPETU3auMW MNpu yCrnoBuK
OoTCyTCTBMSA owmnbok. Ecnv npoucxoant HenonHas AWCKpeTU3auus,
Korga 4acToTa curHana okasbiBaeTcsl Bbille 4YacToTel HalnksucTa,
BO3HMKAET HaNoXeHWe CMNeKTPOB U UCKaxeHue popmbl curHana. B
CBS13U C 9TVM, obpallanTe BHUMaHWE Ha COOTHOLLEHWE MEXAY YacTo-
TOW AUCKPEeTU3aLmMn N N3mMepsemMon YacToToMN.

Mpumevanus:

B pexvme FFT HegonycTumbl cneaytoLimne yCTaHOBKu:
1) YcTaHoBKa OkHa

2) ®opmart ocen XY B HacTporikax OToOpaxeHus.

3) NamepeHune

5.2. PaboTa c perynsatopamu BepTUKaNbLHOro CMeLleHus u
BepTUKanbHOW pa3BepTKU

1. Perynatop VERTICAL POSITION ncnonb3yeTtcs onst perynmpoBKku
CMeLLEeHNsI OCLUMNorpaMMbl Mo BEPTUKANW, BKIKOYAs COXpaHEHHbIE U
BblYMCIIEHHblE ocumnnorpaMmbl. PaspelueHne cMmeLleHusi, koTopoe
obecneymBaeT 3TOT perynaTop, U3MEHSEeTCsl BMECTE C LieHOW Aerne-
HWS1 BEPTMKaNbHON LUKanbl.

2. Perynatop VOLTS/DIV ucnonb3yeTcst Ans perynupoBKy paspeLue-
HUS oCUMMIorpaMM Mo BepTUKanu, BKMYasi COXPaHEHHbIE U BblYMC-
NeHHble ocuunnorpaMmbl. Pa3pelueHne no BepTvKanu MeHsieTcsi ©
waramu 1-2-5. BpalleHne perynstopa no 4acoBoW CTperike yBennin-
BaeT BepTUKanbHOe paspelleHne, MpOTMB YacoBOW CTPenku —
yMeHbLUaeT.

3. Korga nonoxeHve ocuunnorpaMmMbl MO BEPTUKaNU M3MeHsieTcs,
U3MEeHeHHasi BENMYMHa CMELLEeHNs AN OaHHOro kaHana otobpaxa-
€TCs B FIEBOM HWKHEM Yriy agucnnes (CM. pucyHok 5.11).

1"
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PucyHok 5.11. WHopmaLumsa o nonoxeHun ocumnnorpamMmmel no Bep-
TVKanm

5.3. HacTtpowka ropusoHTanLHOM CUCTEMbI

Mone anemeHTOB ynpaBneHus ropusoHTanbHow wkano HORIZON-
TAL CONTROLS copgepxut kHonky HORIZ MENU 1 gBa noBopoT-
Hbix perynsatopa: HORIZONTAL POSITION v SEC/DIV.

1. Perynatop HORIZONTAL POSITION: aToT perynsitop ucnosnb3y-
eTcsa ANs perynnpoBKy CMELLEHNS OCLIMIMOrpamMMbl B KaX4oM KaHane
(Bkntoyas pesynbTaTbl MaTemMaTUYeCcKnx onepaumin) No ropu3oHTanu.
Pa3pelueHune, kotopoe obecneumBaeT 3TOT Pperynstop, MeHseTcs
BMECTe C LieHON AereHUsi rOpU30oHTarnbHON LWKasbl.

2. Perynatop SEC/DIV: aTOT perynatop vcrnonb3yeTcs Ans U3MeHe-
HWSI FOPU3OHTAaNbHON PasBepPTKM N BbIGOPa LieHbl AeneHNst OCHOBHOW
FOPVU3OHTanNbHOW LUKanbl, UM TOPU3OHTAmNbHOM LUKanbl OKHA.

3. Knonka HORIZ MENU: npu HaxaTum 3TOM KHOMKM Ha aucnnee
NOSIBMAETCA MEHI0 HACTPOVIKN FOPU3OHTaNbHON LWKambl (CM. PUCYHOK
5.13).

e

Main

PucyHok 5.12. MeHt0 HacTpOKM ropM30oHTanNbLHON LWKanbl

B Ttabnuue npvBeaeHoO onucaHne 311eMEHTOB MEHIO HACTPOMKM ropu-
30HTanbHow Lwkansl Horizontal Menu:

MapameTp
MEeHI

OnucaHue

Main (ocHoBHasi ropu- |HacTpoiika OCHOBHOW FOPM3OHTanbHON LUKa-
30HTanbHas LWKana) [nbl Ana oTobpaxkeHns ocuunnorpaMmm

Set (HacTpolika okHa) |OkHO nmpepcTaBnsieT cobow obnacTb ocumn-
Tlorpammbl, OrpaHWYEHHYH ABYMSI Kypcopa-
MU. OTa yHKUMA HepocTynHa B pexuMe
BbicTporo npeobpasoBanus Pypee (FFT)

Zoom (npubnwxeHne |BblaeneHHoe Kypcopamu OKHO paclumpsieTcst
OKHa) Ha BeCb gucnneu

OcHOBHasi ropuM3oHTanbHas wWwkana

HaxmunTe kHonky H1, 4To6bl BeIGpaTh anemeHT Main MeHo HacTpoek
ropu3oHTanbHow wWkanbl. B atom cnyvae perynstopsl HORIZONTAL
POSITION »n SEC/DIV 6yayT vcnonb3oBaTbCsi ONs PerynupoBKu
pa3MepoB OCHOBHOIO OKHa. Bup aucnnes ans atoro cnyyas nokasaH
Ha pucyHke 5.13.

PucyHok 5.13. HacTpoika OCHOBHOW rOpU3OHTanbHOW LUKanbl
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HacTtpoiika okHa

HaxmuTe kHonky H2, 4ytobbl BbibpaTh anemeHT meHio Set. Ha guc-
nree MosBATCS [Ba Kypcopa, orpaHuuuBaioliMe obnactb okHa. C
nomowibto  perynsitopoe HORIZONTAL POSITION u SEC/DIV
HacTpounTe pasmMep U NOSIOXKEHUE OKHA MO FOPU3OHTanNM (CM. PUCYHOK
5.14). B pexume bbicTporo npeobpasoaHus Pypee (FFT) ata onums
HepocTynHa.

PucyHok 5.14. Hactpoiika okHa

MpubnuxeHne okHa

HaxmunTe kHonky H3, 4Tobbl BbiGpaTh anemeHT meHio Zoom. [pu
3TOM 0brnacTb OKHa, OrpaHMYeHHas ABYMS Kypcopamu, pasBepHeTCs
Ha BeCb 3KpaH (CM. pucyHok 5.15).

PucyHok 5.15. MNpubnmkeHne okHa

5.4. Hactpomka cucTtembl 3anycka

3anyck onpefensieT MOMEHT, B KOTOpbIA LMcpoBON ocuunnorpad
HaumHaeT cbop AaHHbIX K OTOBpaXKeHne ocuMnnorpamMmmbl Ha UX Oc-
Hose. Ecnu 3anyck HacTpoeH nNpaBunbHO, OH NO3BOMNSAET NPeBpPaTUThb
HecTaburbHyIo KapTyHY B MHPOPMaTMBHYIO OcLMmiorpammy.

Mocne Havana cbopa AaHHbIX ocumnnorpad HakannueaeT JoCTaTou-
HOEe KONMMYeCTBO AaHHbIX, YTOObl 0TOBPa3nTL ocuunnorpammy criesa
OT TOYKM 3anycka. B oxuaaHum BbIMOMHEHWSI yCroBUs 3amnycka oc-
uunnorpad HakannueaeT AaHHble HenpepbiBHO. [ocne obHapyxeHus
ycrnoBusa 3anycka ocuunnorpad HemnpepbiBHO HakannueaeT JocTa-
TOYHO AaHHbIX A5 0TOBpaXeHWs ocLuMnIorpaMMbl crpasa OT TOYKM
3anycka.

[Mone anemeHTOB ynpasreHusi 3anyCckoM COAEPXUT OAUH PerynaTop u
TPW KHOMKN paboTbl C MEHIO.

TRIG LEVEL: 3TOT perynstop CnyXuT Afsi perynMpoBK1 YPOBHSI 3a-
nycka. HaxaTve atoro perynstopa cbpacbiBaeT ypoBeHb 3anycka Ha
Honb.

50%: KHOMKa, MPY HaXkaTunM KOTOPOWN YpOBEHb 3amnycka yCcTaHaBnuea-
eTCsl Ha CpefHee 3Ha4yeHne Mexay MUHMManbHbIM Y MakCUMarbHbIM
3HaYeHNAMM NyCKOBOrO CuUrHamna.

Force: kHomka, KoTOpas NpUHyAUTENBHO POPMUPYET CUrHan 3anycka
W, KaK NpaBuo, UCMOSb3yeTcs B pexumax HopmanbHoro («Normal»)
1 ogHokpaTHoro («Single») 3anycka.

Trigger Menu: kHornka, Bbi3blBatoLLasa Ha AUCMNEN MEHIO ynpaBneHus
3anyCcKoMm.
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OWON

YnpaBneHue 3anyckom

B ocuunnorpade peanv3oBaHbl ABa Tuna 3anycka: OAHOBPEMEHHbIN
3anyck 1 NoovepeaHbIn 3amnyck.

OpHoBpeMeHHbIN 3anyckK: UCNonb3yeT cobbiTMe 3anycka ans dop-
MMUpOBaHUs cTabunbHbIX ocuunnorpaMmm B 0bonx kaHanax ofHoBpe-
MEHHO.

MooyepeAHbIN 3anycK: 3anyck HECUHXPOHN3NPOBAHHbLIX CUTHAmNoOB B
pa3HbIX KaHanax.

MeHio opgHoBpemeHHoro 3anycka (Single Trigger) u noovepegHoro
3anycka (Alternate Trigger) onucaHbl B HXecneayoLwmx pasgenax.

5.4.1. OOHoepeMeHHbIl 3anyckK

B npubope npeaycMoTpeHbl YeTbipe pexuma 3anycka: no poHTy, no
BMAEOCUrHany, No HakNoHy pPoHTa 1 NO UMMYIbLCY.

3anyck no dpoHTy («Edge Trigger»): B atom pexume ocuumnno-
rpamma sarnyckaeTcs No onpeAerieHHOMY YPOBHIO HanpsKeHus, KoTo-
pbIl yCTaHABNMBAETCA C onpeaerieHHbIM TUNom poHTa.

3anyck no BuaeocurHany («Video Trigger»): B 3TOM pexume 3anyck
OCYLLECTBNSETCA NO KagpoBOMY WM CTPOYHOMY CUHXPOMMMYMbCY
CTaHAapTHbIX BUAEOCUTHANOB.

3anyck no HaknoHy cpoHTa («Slope Trigger»): ocuunnorpamma
3anyckaeTcs npu onpeaeneHHon CKOPOCTU HapacTaHus unu ybbisa-
HUA opoHTa.

3anyck no umnynbcy («Slope Trigger»): ocumnnorpamma 3anycka-
eTCcsi MpW NOSIBNEHUM B NMYCKOBOM CUrHane umMnynbca onpegernieHHown
LUNPWHBI.

1) 3anyck no poHTy

3anyck no poHTY MPOWUCXOAUT NpW NPEOAONEHNUN BXOAHBIM CUTHa-
JIOM NOPOroBOro HanpsaXeHua. Bbl MoxeTe Bbl6paTb 3anyck no
HapacTatoLemMy Unu no Hucnagatoemy OpoHTy.

MeHto HacTpolikv 3anycka no PpoHTY NokasaHo Ha pucyHke 5.16.

——

Single
Edge

PucyHok 5.16. MeHto 3anycka no ppoHTy

B Tabnuue gaHo onvcaHue MeHI0 HacTPOKMKM 3anycka no opoHTy:

MapameTp| JocTynHble Onucanue
MeHH 3HaveHus
Single Edge YcTaHoBKa pexuma 3arnycka BepTuKarnbHO-
Mode 9 ro KaHana Ha 3anyck no poHTy
CH1 MCTOYHMKOM MyCKOBOro curHana siBnseTcs
kaHan 1
CH2 MCTOYHMKOM MyCKOBOro curHana siBnseTcs
kaHan 1
Source EXT Mcnonb3yeTcsa BHELLHWIA MYCKOBOW CUrHan
EXT/5 B kavecTBe nyckoBoOro curHana vcrnonb3ay-
eTcsa 1/5 OT BHELUHero nyckoBOro curHana
AC Line |[McTouyHukoM nyckoBoro curHana siBnsieTcsi
CeTb NepeMeHHOro Toka
AC lMocTosiHHaa cocTaBnswowas oTcekaeTcs
OT MYCKOBOrO CMrHana
DC Bce coctaBnsowme curHana nponyckawT-
cA
Coupling HF OT nycKkOBOro curHamna oTCeKaeTCsl BbICO-
KOYacCTOTHas cocTaBnsiollas, a Huakova-
CTOTHasi CoCTaBnsoLLas nponyckaeTcs
LF OT NycKoBOro curHamna OTcekaeTCsl HU3KO-
YacTOTHasl COCTaBMsiioWasl, a BblCOKOYa-
CTOTHas CoCTaBMsAoLasa NponyckaeTcs
S| _;(_ 3anyck no HapacTatLeMy PpoHTy
ope -5,; 3anyck no HucnagatoLemy OpoHTY

Auto Ocumnnorpamma dpopmMmupyeTcss paxe B
OTCyTCTBME CODbITVS 3anycka

Mode Normal |Ocuunnorpamma cpopmmpyeTcs npu nosie-
FIeHVN MyCKOBOTO cUrHana

Single Mpn nosiBneHun curHana ocuunorpamma
hopmupyeTcs OQHOKPATHO

Holdoff  [100HC-10HC, BbIGEpUTE BpEMEHHYK 3a-

Holdoff OepXKy [0 crefylollero 3arycka ¢ nomo-

wbto perynatopa M
Reset YcTaHaBnNuBaeTCs 3HaYeHUe 3aepXku no
ymonyaxuto (100 He)

2) 3anyck no BupeocurHany

B 3TOM peXxuMe 3anyck OCYLLIECTBMAETCA MO KagpoBOMY UMM CTPOY-
HOMY CWMHXpPOUMNYNbCY CTaHAapTHbIX BuaeocurHanoB NTSC, PAL
unn SECAM.

MeHo HacTpoek 3anmycka No BWAEOCUrHamy MOoKasaHo Ha PUCYHKe
5.17.

PucyHok 5.17. MeHto 3anycka no BuaeocurHany

B tabnuue npuBedeHO onucaHWe MEHI0 HacTpOWKM 3arycka no Bu-
fgeocurHany:

MapameTp| ocTynHble Onucanve
MeHIo 3HavyeHusA
Single Video YcTaHoBKa pexuma 3anycka BepTuKanbHoO-
Mode ro kaHamna Ha 3arnyck no BugeocurHany
CH1 MCTOYHMKOM NyCKOBOrO CUrHana siBnsetcs
KaHan 1
CH2 MCTOYHMKOM MyCKOBOrO CUrHana siBnsetcs
Source kaHan 1
EXT Mcnonb3syeTca BHELLHWIN MYCKOBOW CUrHan
EXT/5 B kauyecTBe nyckoBOro curHamna ucrnonb3ay-
etcs 1/5 OT BHELLUHero nyckoBoOro curHana
NTSC BbiGop cTaHgapTa Mcnonb3yemoro Buaeo-
Modu PAL curHana
SECAM
Line 3anyck no CTPOYHOMY CUHXPOUMIMYIbCY
Field 3anyck No kagpoBOMY CUHXPOUMMYIbCY
Odd 3anyck Mo CUMHXPOMMMYMbCaM HeYeTHbIX
kagpos
Sync Even 3anyck No CUHXPOMMMNYfibCaM YeTHbIX Kaj-
poB
Line NO. |3anyck no cuHXpoumnynbCy 3afaHHOW
cTpoku. Bbibepute Homep CTpPokM C nomo-
Wbto perynatopa M
Mode Auto Ocumnnorpamma dopmMmupyeTcss gaxe B
OTCYyTCTBME COObITMS 3anycka
Holdoff  [100HC-10HC, BbIGEpUTE BpEMEHHYKO 3a-
[EpXKy A0 crnepylolero 3anycka ¢ nomo-
Holdoff
wbto perynatopa M
Reset YcTaHaBnvuBaeTca 3HaveHue 3adepxku no
ymonyaxuto (100 He)

3) 3anyck no HaknoHy dpoHTa

B 9TOM peXumMe 3anyck OCYLLECTBMSIETCS MO MOSOXUTENbHOMY WUnn
oTpuuaTtensHoOMy (hpOHTa C OnpefeneHHOW CKOPOCTbI HapacTaHus
unm ybbiBaHus.

MeHio HacTpoek 3anycka no HakroHy hpoHTa MoKa3aHO Ha PUCYHKe
5.18.

PucyHok 5.18. MeHto 3anycka no HakrnoHy ppoHTa

B Tabnuue npuBegeHO onucaHWe MEHI0 HACTPOWKM 3anycka no
HaKNoHy dopoHTa:

MapameTtp| [HOocTynHbie Onucauve
MEHI 3HayYeHus
Single YcTaHOBKa pexuma 3anycka BepTu-
Mode Slope KanbHOro kaHarna Ha 3arnyck Mo HaKroHy
mMnynbca
CH1 MCTOYHMKOM MycKOBOro curHana siens-
Source eTcs kaHan 1
CH2 MCTOYHMKOM MyCKOBOro curHana siBns-
eTcs kaHan 2
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_%SE)K Bbibop TMna cpoHTa
When %= 5 |Bbibop ycrosus sanycka. HacTpoite
_ | TS |Bpemsi HapacTaHus unu y6biBaHUs C
__ 4= | ke |nomoubto perynsitopa M
High level C nomoupbto perynstopa M HacTpoite
BEPXHUA npeden BbICOKOrO YPOBHS
curHana
Low level C nomoupto perynstopa M HacTpovite
Threshold HVXKHUIA Npefen HU3KOro YPOBHS CUTHa-
&SlewRate na
Slew rate CKopoCTb  HapacTaHusA(yObiBaHus) -
HacTponka OTHOLLUEHUS PasHOCTU Mex-
Yy BbICOKMM U HU3KUM YPOBHEM CUrHa-
na K BpEMeHW HapacTaHusi (ybbiBaHuWs)
Auto Ocumnnorpamma cdopmupyeTcs gaxe B
OTCYyTCTBME COObITMS 3anycka
Mode Normal Ocuunnorpamma  chopmupyeTcs  npwu
NOSIBMIEHNM NYCKOBOTO CUrHana
Single lMpn nosBNeHWn curHana ocuunmo-
rpamMma popmmpyeTcs OAHOKPaTHO
Holdoff 100HCc-10HC, BbIGEPUTE  BpPEMEHHYIO
3afepXKy A0 crnedyloLlero 3amnycka c
Holdoff
nomoLubio perynstopa M
Reset YcTaHaBNUBaETCsl 3HAYeHWe 3aOepXKu
no ymon4axuio (100 Hc)

4) 3anyck no HaknoHy poHTa

B aTOM pexume 3anyck OCyLLEeCTBMAETCHA NO 3aAaHHOW LUMPUHE UM-
nyneca. Bblbop cOOTBETCTBYIOLIErO YCMOBUSA Ha LUMPUHY MMMynbca
no3sonseT obHapyXuTb aHOpMarbHbIe CUrHarbI.

MeHto HacTpoek 3anycka no UMMyrbCy NokasaHo Ha pucyHke 5.19.

Single
Fulse
PucyHok 5.19. MeHto 3anycka no nmnynscy
B tabnvue gaHo onvcaHue MEHH HACTPOMKM 3amycka No UMNysbCey:
Mapametp| [ocTynHble Onucauve
MEHH0 3Ha4YeHusA
Single YcTaHOBKa pexuma 3anycka BepTu-
Mode Pulse KanbHOro KaHamna Ha 3anyck no um-
nynecy
CHA1 McToYHMKOM NycKOBOro curHana siBnsi-
Source eTcs kaHan 1
CH2 McToYHMKOM MycKOBOro curHana siBnsi-
eTcs kaHan 1
AC MocTosiHHaa cocTaBnsiowas oTceka-
eTCcsi OT MYCKOBOroO CurHana
DC Bce cocrtaBnsiowue curHana npomnyc-
KatoTcs
HF OT nyckoBOro curHana oTCeKaeTcs
Coupling BbICOKOYaCTOTHasi CcocTaBnswlas, a
HM3KOYaCcTOTHasi COCTaBmnsoLWas npo-
nyckaeTcsi
LF OT nyckoBOro curHana oTCeKaeTcs
HM3KOYaCTOTHasl COCTaBrisiolWas, a
BbICOKOYaCTOTHas cocTaBsnsioLas
nponyckaeTcsi
Polariti BbiGop nonsipHocTu nMnynbca
- - BbiGop ycnoBus, HaknaablBaeMoro Ha
When LUMPUHY MMMyMbCa W HacTpoWka Lu-
- - PUHBI (ANUTENBLHOCTU) UMMYMbCa pery-
naropom M
Auto Ocumnnorpamma copmupyeTcs Aaxe
B OTCYTCTBME CODbITMA 3anycka
Mode Normal OcuunnorpaMmma dopmupyeTcs npu
MOsIBNIEHNM MYCKOBOrO CUrHana
Single Mpn nosiBNeHWnM curHana ocuunso-
rpamma popMUpyeTcst O4HOKPaTHO
Holdoff 100HC-10HC, BbIGEpPUTE BPEMEHHYIO
3aflepXKy 00 Creaytolero 3anycka ¢
Holdoff
nomoLybto perynstopa M
Reset YcTaHaBnuBaeTcs 3HaYeHUe 3afepPXKKu

5.4.2. [TooyepedHbIl 3anyck

Mpy nooyepenHOM 3arnycke MyCKOBOW CUrHam NpUxoauT U3 ABYyX Bep-
TUKanbHbIX kKaHanoB. JTOT TUN 3anycka ucnonb3yeTcst Ans Habnoge-
HUSI ABYX HECUHXPOHM3WPOBaHHbLIX cuUrHanoB. Bbl mMoxeTe BbiGpaTb
pa3Hble pexuMbl 3anycka Ans pasHbiX KaHanoB, B TOM 4ucre 3anyck
no ppoHTY, Mo BMAEOCUrHaIy, MO MMMYMbCY U MO HAKIOHY (OPOHTA.

1) NooyepeaHbIN 3anyck (pexum 3anycka: no pPoHTy)

MeHto nooyepegHoro 3anycka no PPoHTY Noka3aHo Ha pucyHke 5.20.

PucyHok 5.20. MeHto noo4epeaHoro 3anycka (B pexume: no poHTy)

B Tabnuue gaHo onvcaHne MeH0 HACTPOWMKU MooYepenHoro 3anycka
(pexxum 3anycka: no PPoHTY):

MapameTp| focTynHble Onucanve
MeHIo 3HavyeHuA
Alternate Edge YcTaHoBKa pexuma 3anycka BepTuKanbHO-
Mode ro KaHana Ha 3anyck no poHTy
CHA1 MCTOYHMKOM MYCKOBOrO CUrHana siBnsetcs
kaHan 1
Source
CH2 MCTOYHMKOM MyCKOBOrO CUrHana siBnsetcs
KaHan 1
AC MocTosiHHaa cocTaBnswowas oTcekaeTcs
OT NYCKOBOro curHana
DC Bce cocTtaBnsowme curHana nponyckawT-
cs
Coupling HF OT nyckoBOro curHamna oTCekaeTCsl BbICO-
Ko4acToTHasi COCTaBMsiollasl, a Hu3Koua-
CTOTHasi cCoCTaBnsAoLLas nponyckaeTcs
LF OT nyckoBOro curHamna oTcekaeTCsl HU3KO-
YacTOTHasl COCTaBMsiloWasl, a BblCOKOYa-
CTOTHas cocTaBnsoLLasi nponyckaeTcs
S| _)(_ 3anyck no HapacTatoLemMy PpOHTY
ope —\,; 3anyck no H1ucnagatowemMy ppoHTy
Auto Ocumnnorpamma dopmMmupyeTcss pgaxe B
Mode oTCyTCTBME COObITUSA 3anycka
Holdoff  [100HC-10HC, BbIGEpPUTE BpEMEHHYK 3a-
OepXKy [0 crefylollero 3arycka C nomo-
Holdoff wbto perynatopa M
Reset YcTaHaBnNuBaeTCs 3HaYeHUe 3aepXku no
ymonyaxuto (100 He)

2) NoouepenHbIN 3anyck (pexum 3anycka: no BuaeocurHany)
MeHio noouyepegHoro 3arnycka (pexumM 3anycka: no BugeocurHany)
roka3aHo Ha puUCyHke 5.21.

ALT
Video

PucyHok 5.21. MeHto noo4epegHoro 3anycka (B pexvmMe: no BUAeo-

curHany)

B Tabnuue gaHo onvcaHne MeH0 HACTPOWMKM MooYepeaHoro 3anycka
(pexxum 3anycka: no BugeocurHany):

no ymon4axuio (100 He)

14

Mapamer, OCTYMNHble
p p| Rocty OnucaHue
MEHI0 3HavyeHuA
Alternate Video YcTaHoBKa pexuma 3anycka BepTuKarnbHO-
Mode ro kaHamna Ha 3arnyck no BugeocurHany
CH1 MCTOYHMKOM MyCKOBOrO CUrHana siBnsetcs
kaHan 1
Source
CH2 MCTOYHMKOM MyCKOBOrO CUrHana siBnsetcs
KaHan 1
Modu NTSC Bbibop cTaHgapTa ucnonb3yemoro BUAEo-
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PAL curHana CH1 MCTOYHMKOM MyCKOBOrO curHana sBns-
SECAM Source eTcs kaHan 1
Line 3anyck no CTPOYHOMY CUHXPOMMMYMbCY CH2 MCTOYHMKOM MyCcKOBOrO curHana sBns-
Field 3anyck No kKagpoBOMY CUHXPOUMMYIbCY eTcsa kaHan 1
Odd 3anyck no CUHXpPOMMMYNbCaM HeYeTHbIX AC [MocTosHHas cocTaBnsiowas oTceka-
kagpos eTCs OT MyCKOBOro curHana
Sync Even 3anyck No CUHXpOMMMNyfibCaM YeTHbIX Kaj- DC Bce cocrtaenswowume curHana npornyc-
pos KatoTca
Line NO. |3anyck no cuHXpoumnynbCy 3afaHHOW HF OT nyckoBoro curHana oTcekaeTcs
CTpokn. Bbibepute Homep CTpPOkM C Nomo- Coupling BbICOKOYACTOTHAA cocTaBnsiowas, a
wpto perynsitopa M HM3KOYaCTOTHasi cocTaBnstoLas npo-
Mode Auto Ocumnnorpamma dopmMmupyeTcss gaxe B nyckaeTcs
OTCYyTCTBME COOLITMS 3anycka LF OT nyckoBoro curHana oTcekaeTcs
Holdoff 100HC-10HC, BbIGEPUTE BpPEMEHHYIO 3a- HM3KOYACTOTHas CcocTaBnsowas, a
[EepXKy A0 crnepylolero 3anycka ¢ nomo- BbICOKOYaCTOTHas cocTasnsioLas
Holdoff Wblo perynsTopa M nponyckaeTcs
Reset YcTaHaBnuBaeTca 3HaveHue 3adepXxku no Polarit Bbibop nonspHocTu nMnynbca
ymonyaxuto (100 He) - h
. - - BbiGop ycrnoBus, HaknaablBaeMoro Ha
3) MooyepeaHbIN 3anyck (pexxMM 3anycka: No HakNnoHy ¢poHTa) When WMPMHY MMMYIbCA M HACTPOMKA LL-
MeHto noovepeaHoro 3anycka (pexum 3arnycka: Mo HaknoHy poHTa) - - PUHbI (AMMTENBHOCTI) MMNYNbCA pery-
nokKasaHo Ha puUCyHke 5.22. nsTopom M
Auto OcuunrorpaMma chopMupyeTcs Aaxe
Mode B OTCYTCTBME CODObITMSA 3anycka
PucyHok 5.22. MeHto noo4epegHoro 3anycka (B pexxumMe: No HaknoHy Holdoff 100HC-10HC, BbIGEpPUTE BPEMEHHYIO
¢ppoHTa) 3aepXKy OO0 cregyloLwlero 3anycka c
Holdoff nomoLlbio perynstopa M
B Tabnuue gaHo onucaHne MeHI0 HacTPOMKK NOOYepesHoro 3anycka Reset YcTaHaBNMBAETCS 3HAYEHME 3a0epXKKM
(pexvMm 3anycka: Mo HaKMoHy pPoHTa): no ymonyaruto (100 He)
MapameTtp| [OocTtynHbie Onucauve
MeHio 3HaveHusA WHTepnpeTauusi TepMUHOB:
Alternate YcTaHoBka pexumMma 3anycka BepTu- 1. UCTOUYHUK (s°urce):
Mode Slope KaneHOro kaHarna Ha 3arnyck no HakrnoHy 3anyck MOXeT BbINOMHATLCS MO CUrHaMy U3 HECKOSIbKUX UCTOYHMKOB:
“mmnyrbca BxoAHble kaHanbl (CH1, CH2), cetb nepemeHHoro Toka (AC Line),
CH1 McTouHMKOM nyckoBOro curHana sBns- Ext, Ext5.
Source eTCA KaKan 1 e BxopHble kaHanbl: 3TO Hanbornee 4acTo MCMOMb3yeMbli UCTOY-
CH2 McTouHMKOM nyckoBOro curHana sens- )

eTcs kaHan 1

BbiGop TMna cpoHTa

Pt

When _ = | T:p_ |BbiBop ycnoBusi 3anycka. Hactpoiite
_ | T |Bpemss HapacTaHus unu yBbiBaHuA C
__ i | TSk [nomoubto perynsitopa M

High level C nomoupto perynstopa M HacTpoiite
BEPXHU/A nMpeden BbICOKOrO  YPOBHSI
curHana

C nomoupto perynstopa M HacTpoiite
Threshold HVDKHWIA Npefen HU3KOro YpoBHS CUTHa-
&SlewRate na

Slew rate CkopocTb  HapacTaHusi(ybbiBaHus) -
HacTpoika OTHOLUEHUSI Pa3HOCTU MexX-
Oy BbICOKMM W HU3KUM YPOBHEM CUrHa-
na K BpeMeHU HapacTaHusi (ybbiBaHus)

Low level

Auto Ocuunnorpamma cdopMupyeTcst Aaxe B
Mode oTcyTCcTBME CObbITUSA 3anycka

Holdoff 100HC-10HC, BbIOEPUTE  BpPEMEHHYHO
3aflepXKy A0 crnedylollero 3anycka ¢
nomoLLbto perynsitopa M

Reset YcTaHaBnMBaeTCsl 3HAYeHWEe 3afepXKku
no ymon4axuio (100 He)

Holdoff

4) NMooyepeaHbIN 3anyck (pexMm 3anycka: no UMNynbey)
MeHto noovepegHoro 3anycka (pexum 3anycka: no MMMyrnbCy) noka-
3aHO Ha pucyHKke 5.23.

ALT
Fulse

PucyHok 5.23. MeHto nooyepeaHoro 3anycka (pexum: no nMnynbey)

B Tabnuue faHo onucaHWe MEHI HacTPOWKM NMooYepesHOro 3anycka
(pexxvm 3anycka: no MMNynbCy):

Mapawmer, OCTYMNHbIE
P p| Aocry OnucaHue
MEHH0 3HaYeHusA
YcTaHOBKa pexuma 3anycka BepTu-
Alternate P M p
Pulse KanbHOro KaHamna Ha 3anyck no um-
Mode
nynbcy

HUK MYyCKOBOro curHana (CMHXpOCMFHaJ’Ia). B atom crny4ae kKaHan
CNYXUT UCTOYHMKOM MYCKOBOro cCurHana Hes3aBUCUMO OT TOro,
0To6pa>|<aeTc;| ocuunnorpaMma 3Toro curHana unu Her.

e BHelwHu 3anyck: 3anyck MOXeT NMPOM3BOAUTLCHA MO CUTHaNy u3
TPETLEro NUCTOYHUKA, B TO BPEMS Kak AaHHble Ans ocumMniiorpam-
Mbl cobupatoTtcs n3 kaHana CH1 unun CH2. Hanpumep, aTto MmoxeT
ObITb 3anyck CUrHany BHELUHero TaKTOBOro reHepatopa unv no
CurHamny u3 Jpyrod 4yactu cxembl. MICTOYHWMKM CUHXpOcCUrHana
EXT, EXT/5 ucnonb3yoT curHan, nogaHHbI Ha BXOA4 OCLMNIIO-
rpacdba EXT TRIG. B pexume EXT aTOoT curHan ucnonb3yeTcs
HenocpeAcTBeHHo. [lpn 3TOM AmanasoH [OoNyCTUMbIX YPOBHEW
3anycka coctasnsieT -0,6 B — +0,6 B. B pexxume EXT/5 atoT cur-
Han genutcst Ha 5, 1 guanasoH [onyCcTMMbIX YPOBHEN 3anycka
pacwmpsieTca oo -3 B — +3 B.

2. Pexxum 3anycka (Trigger Mode):

Pexum 3anycka onpegenseT, kak ocuunnorpad BegeT cebs B OTCyT-
cTBUWe nyckosoro curHana. Ocumnnorpad obecneunBaeT Tpu pexumMa
3anycka: aBToMaTU4eCckunii, HOpMarsbHbIA U OQHOKPATHBIW.

e ABTOMaTM4yeckui 3anyck (Auto): aTOT pexum no3BonseT oc-
uunnorpady opMmMpoBaTh OCUMMNOrpaMMbl Aaxe B OTCYTCTBUE
nyckoBoro curHana. Ecnu cobbiTne 3anycka He NpoucxoauT B Te-
YeHMe HEeKoTOpOro nepuoja oOXuaaHus  (onpegensieMoro
HaCTPOWMKOW rOPU3OHTarNbLHOW pasBepTkun), Npnbop NpuUHyAUTEnb-
HO 3anyckaeT oopMUpPOBaHUE OCLMIIIOrpamMMbl.

e HopmanbHbii 3anyck (Normal): B HopManbHOM pexume ocuumn-
norpamma copMupyeTcs TONbKO MPW BbIMNOSIHEHUW YCOBUSA 3a-
nycka. Ecnu 3anyck He npoucxogut, To ocuunnorpad HaxoauTcs
B pexvMe oXuaaHus, a npeabigylias ocumniorpamma, ecnm oHa
6blna chopMmpoBaHa, CoXpaHsAeTcs Ha aucnnee.

e OpHoKpaTHbI pexuM (Single): B pexvme ofHOKpaTHOroO 3anyc-
ka nocne HaxaTtus Ha kHonky Run/Stop ocuunnorpad oxvaaet
3anycka. [Mpu BbINONHEHWUN ycnoBus 3anycka dopmupyeTcs oaHa
ocuunnorpamma, nocrne 4ero ocuunnorpad octaHaBnMBaeTcs.

3. PasBsa3ka Bxoaa (Coupling):

PasBsaska Bxoga NyckOBOro curHana onpefensieT, kakasi 4acTb Cur-
Hana nonageT B cxeMy 3anycka. B ocuunnorpacde npeagycMoTpeHbl
YyeTblpe TUMNa pasBA3KM.
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e CBsa3b no nepeMeHHoMy ToKy (AC): B 3TOM crnyyae Ha BXoAe B
KaHan GrokvpyeTcs NOCTOsIHHAs COCTaBnsoLas curHana.

e Cgasb no nocrosHHomMy Toky (DC): B atom cnyvae B kaHan
MpOMnycKaloTCA Kak nepemMeHHas, Tak U MOCTOSHHasA COCTaBrisiio-
e curHana.

e bBnokupoBka Hu3kux yactot (LF Reject): B aTom cnyyae Ha
BXOfe B kaHan 6rnokupyeTcs nNOCTOsIHHas COCTaBnswooWwas curHa-
na, n ocnabnsanTca CoCTaBNSAIOLLME C YaCTOTON Hke 8 KIu.

e BnokupoBka Bbicokux yactoT (HF Reject): B atom cnyyae Ha
BXOAE B KaHamn ocnabnsioTcsi COCTaBnsolWmMe curHana ¢ 4acro-
Ton Bblwe 150 kIy,.

4. 3apepxka (Holdoff):

3agepkka 3anycka MOXET MPUMEHSTbCS Ans cTabunusaumm ocumn-
norpammbl. Bpemsi 3agepxku — 310 nepuos oXxuaaHus ocuunnorpa-
da nepen paspelleHnem HoBoro 3anycka. Ocuunnorpad He 3any-
CTUT hopMMpPOBaHNE HOBOW OCLIMIINIOrpaMMbl MO NMYyCKOBOMY CUrHany,
noka He UCTeYeT BpeMsi 3aJepxkn. OTO NO3BOMNSET Nonb3oBaTenNto 3a
KOPOTKMIA MPOMEXYTOK BPEMEHW NPOBEPUTL CUrHamM ¥ NnoMoraet rnpo-
BEpUTb HEKOTOpble CJIOXHble CWUrHanbl, Takue Kak aMnianTyaHo-
MopynMpoBaHHasi ocumniiorpaMma u T.4.

5.5. PaboTa c chyHKLMOHaNbHbLIM MEHIO

O6nactb MeHI0 ynpaBneHns OYHKUMSAMU COAEPXUT YeTblpe KHOMKM
meHio: Measure, Utility, Cursor, Autoscale, Save, Display n Help n
4 KHOMKM HemeaneHHoro ucnonHeHus: Autoset, Run/Stop, Single,
Copy.

5.5.1. Hacmpolika cnocoba ebi6opKu
HaxmuTe kHonky Acquire, n Ha gucnnee nosiBUTCS MeHI0, n3obpa-
XXEHHOe Ha puUCyHke 5.24.

cgu Mode

VAcqu Mode

PucyHok 5.24. MeHto HacTpoliku cnocoba BeiGopkn ACQU MODE

B cnegywoweint Tabnuue AaHO onucaHue MeEHI HacTpoWku croco6a
Bbl6opku Acqu Mode:

MapameTp | oCTynHbIE
MeHIo 3HayYeHus

OnucaHue

1000
10K
Length 100K
1M

Bbi6op AnuHbI 3anucu

10M

MapameTp HocTtynHble Onucauve
MeHio 3HauYeHus
Sample HopManbHbIVi pexunm BbIGOpKM
Pexum ob6Hapy>XeHusi MMKOB UCMOfb-
ByeTca Ans AeTEeKTMPOBaHWUA MaKcu-
ManbHbIX U MUHUMAanNbHbIX 3HAYEHWUN.
Peak Mpon3soanTCs NOUCK MUHUMYMOB U
Sample detect MaKCMMYMOB Ha CMEXHbIX UHTepBa-
Inax. MosBonseT obHapyxwuBaTb KpaT-
Kue BCMrecku curHana u npumeHsieT-
ca Ansi oGHapy>XeHUsi MOMEX.
4.16. 64 Pexum ycpeaHeHus ucnonb3ayetcsa
Average ’ 12’8 ’ |ANs yMeHbLUEeHMA criy4anHoro Lyma.
Bo3moxeH BbIGOp YMcna ycpeaHeHui

B cnepytowenn tabnuue AaHO OnMCaHME MEHIO HaCTPOWKW ANWHbI
3anucu Length:

16

MameHnuTte HacTpoliky cnocoba Bbibopku B MeHio Acqu Mode v npo-
HabntofanTe xapaktep M3MEHEHWN B OoToGpaxkaeMblx ocuumnnorpam-
Max.

Aogqu Mode

Peak detect

(12 M : _/ 0. 00mv

-2.00div] Depth:l

PucyHok 5.25. Pexxum obHapy>eHUsi TMKOB, NMpy KOTOPOM MNPOsiBNSiET-
CSi CUMbHbIN LWYM, U MOTYT BbITb OBHapy>XeHbl BCNNECKN B KOHLE
(PPOHTOB MPSIMOYrOSIbHOTO UMMNyIbCca

0.000ns

Acgu Mode

PucyHok 5.26. HopmanbHbI pexym BbIGOPKU, MPY KOTOPOM MOMEXMN
Ha ocuunnorpamMmme nposiBAAOTCS cnabo

Acqu Mode

—

PucyHok 5.27. Ocumnnorpamma, Ha KOTOPOW LyM NOAABIEH B PEXU-
Me BbIGOPKY C ycpeaHeHneM npu ycpeaHeHun no 16 Beibopkam
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5.5.2. Hacmpolika cucmembl omobpaxeHusi cuzHana
HaxmuTe kHonky Display, n Ha gucnnee nosiBUTCA MeHto, n3obpa-
XXeHHOe Ha puCyHke 5.28.

PucyHok 5.28. MeHI0 HacTpoliku oToBpaxeHusi curHana

B cneaytoLleii Tabnuue AaHO OnNMcaHWe MeHI0 HacTPOWKK oToBpake-
Hus curHana Display Set:

MapameTp| [ocTynHble Onucauve
MeHIo 3HaveHus
Dots OTobpaxatoTcst TONbKO TOYKM COBpaH-
HbIX JaHHbIX
Type Vect [MpomexyTkn Mmexay cocegHnMm Touka-
MW BbIGOPKU COEAUHATCS NIMHUSAMA
(BekTopamu)
OFF
1 second |HacTtpownTte Bpemsi nocnecBeveHusi ¢
Persist Time |2 seconds |nomotupto perynstopa M (oTkntoyeHo,
5 seconds|1 c, 2 ¢, 5 ¢, NOCTOSIHHO)
Infinity
Clear C6poc nocrneceeyeHust
ON BkntoueHune chopmata oTobpaxeHus XY
XY Mode OFF O\T(Kmoqume dopmaTa oTobpaxeHus
X
. ON BkntoyeHne yactoTomepa
Trig Freq OFF OTKNYEHNE YacToTomMepa
. MopcoeanHWTE MOHUTOP Yepes nopT
VGA Disp ON VGA. Ecnu ycTaHOBMEHO 3HaYeHne
(nopt VGA OFF ON, TO0 ocumnmnorpamma MoxeT 0T06-
— onuus) ’
paxaTbCsi HA MOHWUTOpE.

Tun otobpaxeHus (Type)

Haxumas kHonky F1, MOXHO nepeknioyaTbea Mexay oTobpaxeHuem

ocuunnorpammel B pactpooM (Dots) n BektopHoMm (Vect) doopmatax.

PasHuly Mexagy aTMMy TMnamm oTobpaxeHust MOXHO yBUAETL, CpaB-

HVB pucyHkn 5.29 n 5.30.
o

0.000ns

B

, SR———
@ e

-2.00div)

PucyHok 5.30. OTobpaxkeHne ocumnnorpaMmmbl B pacTpoBon doopme

MocnecBeueHue (Persist)

Korga BkntoyeHa dyHKUMA nocnecBeveHus, npyu oTobpaxeHun oc-
uunnorpaMmMbl UMUTUMPYeTCS 3pdeKT MNocrnecBeveHs B OCLMMMO-
rpacax C MIOMUHECLEHTHBIMW 3MEKTPOHHO-NyYeBbIMU  TPyOKamMu.
Mpeabigylime ocumnnorpamMmmMbl NPOAOIHKaT 0TOBpaxaTbCs € nocTe-
NEeHHbIM YMEeHbLUEHMEM SIPKOCTM, a Tekyllas ocuunnorpamma otob-
paxaeTcsi C MakcumarnbHOW sipkocTbto. Haxkmute kHonky H2, u Ha
aucnnee nosiBUTCS MeHio pyHkumm nocnecseveHuns Persist. Haxmu-
Te kHorky F1 v Bbl nony4mTe BO3MOXHOCTb BbiGpaTb BpeMsi nocre-
cBeyeHus: OFF (nocnecseyeHne oTknoveHo), 1second, 2seconds,
5seconds (1, 2, 5 c¢), Infinity. Ecnu BeibpaHo 3HaueHue «Infinity», To
n3MepeHHble ToYkM ByayT coxpaHaTbCcs 1 oTobpaxaTbcst 40 TeX nop,
noka He ByaeT U3MEHeHO Bpemsi MocrnecseveHns (CM. pucyHok 5.31).
MocnecBeyeHne MoxeT ObITb COpOLLEHO HaxaTuem kHonku F2.

[ 44.0v
AL L.

R
oc e ing on o N e BRI BRI

PucyHok 5.31. HeorpaHnyeHHo gonroe nocnecsevyeHne ocumnno-
rpammel (Infinite)

®dopmart otobpaxeHus XY

JT0T dopmaT MOXET NPUMEHATLCA TOMbKO MNPU OAHOBPEMEHHOM
ucnonb3oBaHWn curHanoB u3 kaHana CH1 un kaHana CH2. MNocne
TOro, kak BblbpaH chopmat otobpaxeruns XY, curHan us kaHana CH1
oToOpaXKaeTCA Ha ropuM3oHTanbHOW OCK, a curHan u3 kaHana CH2 —
Ha BepTuKanbHon ocw. MNpu aTom ocuunnorpad nepeknovaeTcs B
pexum BblbOPKM AaHHbIX 6e3 3sanycka. [aHHble oTobpaxaloTcs B
BMAE LBETHbIX TOYEK.

B aTOM pexume opraHbl YNpaBreHWs WCMOSMb3YIOTCSH CReayoLmnm
obpasom:

e Perynstopbl VOLTS/DIV u VERTICAL POSITION kaHana CH1
UCTIONb3YIOTCS AN PErynpoBKU FOPU3OHTarbHOW pa3BepTku U
FOPU3OHTanNbHOrO CMELLEHUSI.

e Perynsatopbl VOLTS/DIV u VERTICAL POSITION kaHana CH2
UCNonb3ylTCA AN PErynMpoBKM BEPTMKANbHON pasBepTku U
BEPTMKaNbHOIO CMELLEHUS!.

Cnepyrowme ¢yHKUUM He paboTalT B pexume XY:

e OnopHble UNN BbIYUCIIEHHbIE OCLIMNIIOTPaMMbI.
e Kypcopbl

e YnpaBneHne BpeMEHHOW pa3BepTKon

* YnpaBneHue 3anyckom

e BbicTpoe npeobpasoBaHue Pypbe

MocnepoBaTtenbHOCTL AEVCTBUI AN NepexoAa B pexum oTobpaxe-
Husa B bopmate XY:

1. Haxxmute kHonky Display, 4To6bl BbI3BaTb MEHIO HACTPOMKU OTOB-
paxeHus Display Set.

2. Haxwmute kHonky H3, ytobbl BbibpaTh 3HayeHne ON n BkmOUUTL
pexum XY. ®opmaT oTobpaxeHuss npu 3ToM m3meHuTcsa Ha XY (CM.
pucyHok 5.32).

YactoTtomep

B coctaBe ocuunnorpaca npegycMoTpeH 6-OUTHbIN YacToToMep.
OTOT YacToTOMEP MO3BONSAET U3MEPSATb YacToThbl OT 2 U, 4O BepXHeW
rpaHuUbl MONockbl nponyckaHus ocuunnorpada. Yactora curHana
U3MepsieTCH KOPPEKTHO TONbKO B TOM cryyae, Korga uaMepsieMbli
KaHan coaepxuTt I'IyCKOBOl7I CUrHanm, n yCtaHoBJIEH peXum 3anycka no
poHTy. Ecnmn BbIGpaH noovepeHbIvi 3anyck, To peanuayeTcs OBYX-
KaHanbHas paboTa YacToTomepa, Npyu KOTOPOM M3MEPSOTCS YacToTbl
curHanoB B oboux kaHanax. MamepeHHas yacToTa oTobpaxaeTcs B
nNpaBOM HWXHEM yrny gucnnea.

[ns BknoYeHus yactoTomepa:

17
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1. Haxxmute kHonky Display.

2. Mocne nosBneHuns meHio Display Set HaxmuTe kHonky H4, c no-
MOLLbIO KOTOpOW Bkntovaetcs (3HaveHve ON) u BbiknoyaeTcs (3Ha-
yeHne OFF) yacTtoTomep.

M:1.0ms

| OFF 0N OFF |

PucyHok 5.32. OtobpaxeHue ocunnnorpammel B popmate XY.

Bbixoa VGA (Tonbko B MoAensix ¢ uHgekcom V)

MopT uHTepcherica VGA no3BonsiioT NOACOeAMHATL K ocuunnorpady
MoHuTOp. C ero nomoLlpio n3obpaxkeHve ¢ gucnnes ocuunnorpada
MOXHO BbIBOAWUTb HEMOCPEACTBEHHO HA MOHUTOP.

[ns HacTponku Beixoga VGA:

1. Haxxmute kronky Display.

2. Mocne nosiBnexuns meHio Display Set HaxmuTe kHonky H5, ¢ no-
MOLLbIO KOTOPOW Bkntovaetcs (3HaveHve ON) u BbiknoyaeTcs (3Ha-
yeHune OFF) BbiBOA curHana.

5.5.3. CoxpaHeHue ocuyusnoezpaMmMmbl U 8bI308 ee U3 namsi-

mu

HaxmuTe kHOMKy Save, 1 Ha gucnnee MosiBUTCS MEHI, C MOMOLLbIO
KOTOPOro Bbl MOXETE COXPaHsiTb OCLMMANOrpaMMbl, HAaCTPOMKM WK
n3obpaxeHusl. 3TO MeHIo NMokasaHo Ha pucyHke 5.33.

Internal

PucyHok 5.33. MeHIo coxpaHeHus ocuunnorpamm

B Tabnuue npvBeOeHO oOnucaHUEe 3MEMEHTOB MEHI COXpaHeHUs
naHHbIX Save Function:

CoxpaHeHve ocuunnorpaMmmbl M3 Bbl-
GpaHHOro UCTOYHMKA MO BbliGpaHHOMY
agpecy. lNMpu niobom 3HaveHun napa-
meTpa meHio Type v npu nobom Buae
avcnnea ocuuniiorpaMmy MOXHO CO-
XpPaHWUTb MNPOCTBIM HaXaTUEM KHOMKM
Copy Ha naHenu ocuunnorpada.
dann coxpaHsietcs B oopmate BIN

Save

CoxpaHeHve  ocuunnorpaMMmbl  BO
BHYTPEHHIO0 NaMsiTh.

CoxpaHeHve  ocuunnorpaMMmbl  Ha
BHewHu USB-HakonuTtenb. B aTom
cnyyae ums davina MOXHO penakTu-
poBaTtb. Pain ocumnnorpamMmmbl MOXHO
OTKPbITb C MOMOLLI NPOrpaMmMbl aHa-
nu3a ocuunnorpamm OWON (noctas-
NSieTCs Ha KOMMaKT-Aucke, npunarae-
MOM K ocumnnorpady)

Internal
Storage
External

Ecnu BbibpaHo 3HaveHne Setting napametpa Type, oTobpaxatoTcs
creaytoLme onuuu:

Settingl  |Bbibop agpeca no3vuuy coxpaHeHus
Setting | ... HacTpoek B NnamsaTu ocuunnorpadga
Setting8
CoxpaHeHne TeKyLUMX HacTpoek oc-
Save uunnorpada B €ro BHYTPEHHIO na-
MSITb
Load Bbi30oB HacTpoek M3 mamsiTu no yka-

3aHHOMY agpecy

Ecnn BbiGpaHo 3HaueHue Image napametpa Type, oTobpaxatoTcs
creqytoLme onuuu:

CoxpaHeHue TeKyLlero n3obpaxeHus c
aucnnes. dain MoXeT OblTb COXpaHeH
Tonbko Ha USB-HakonuTene, noatomy
nepeg  COXpaHeHVWEM  HeobXxoaMMOo
noacoeAnHUTL ero K ocuwunnorpady.
Mma danna MOXHO peaakTupoBaTb.
Pann coxpaHsietcs B popmare BMP

Save

Mapametp | OocTtynHble Onucanve
MeHI 3HaveHus
BbiGop TMna coxpaHsieMblxX AaHHbIX:
Wave Ocuunnorpamma
Setting HacTtporikm
Type Image M3obpaxeHune
Record 3anuch (nogpobHee TUN gaHHbIX «3a-

nMcb» onucaH B pasgene 5.5.4 «3a-
MMCb W BOCMPOU3BEAEHWE OCLMNIIOo-
rpamm»)

Ecnun BbIGpaHo

3HayeHne W

cnegyoLime onumu:

ave napametpa Type, oTobpaxatoTcs

Source

CH1
CH2
Math

Bbibop uCTOYHMKA COXpaHsemown oc-
umMnnorpammbl

Object

1-15

Adpec B namsiTv, no koTopomy 6yaert
coXpaHeHa WNU Bbl3BaHA OCLIMMIIO-
rpamma

Object
&

Show Show

ON
OFF

BbI3oB ocumnnorpaMmbl U3 nNamsTu Ha
aucnnen, Wnu ypaneHve Bbi3BaHHOMN
ocuunnorpammbl ¢ aucnnes. Ecnu
BblbpaHo 3HaveHne ON, u no ykasaH-
HOMY ajpecy B namsTu cogepxatcs
[aHHble, Ha pgucnnee oTobpasuTcs
ocuunnorpaMmma, a agpec M COOTBET-
cTBylowas uHgopmaumsa OygyT noka-
3aHbl B JIEBOM BEPXHEM Iy AUCHMes.
Ecnn paHHbI agpec He coaepXut
[aHHbIX, Ha Aucnnee nosiBUTCs coob-
wieHne «None is saved»

18

CoxpaHeHu1e U BbI3OB ocLMiorpamm

Ocumnnorpad no3sBonseT COXpaHWTb BO BHYTPEHHIO namsTb 15
ocuunnorpaMmm, KOTopble MOryT oTobpaxaTbCs Ha Aucniee OAHO-
BPEMEHHO C TekKyllel ocuunnorpamMmmont. HactpamBaTh Bbi3BaHHYO 13
namsAT! OCUMMNOrpaMMy Henb3s.

YT106blI COXpaHuTb ocuunnorpammy u3 kaHana CH1 no appecy 1,
HY>XXHO BbIMOSIHUTbL CreayoLime AenCTBIA:

1. CoxpaHeHue: HaxmuTe kHonky H1, n B neBom yrny gucnnes no-
aButca MeHio Type. MosopoTom perynatopa M BeibepuTe B kayecTse
TUNa coxpaHsemblX AaHHbIX 3Ha4yeHne Wave.

2. Haxwmute kHonky H2, a 3aTem kHonky F1, 4yTobbl BbIGpaTh B kaye-
CTBE UCTOYHMKA ocumnnorpaMmmel kaHan CH1.

3. HaxmuTte kHonky H3, a 3atem kHonky F1 1 noBopoTom perynsitopa
M BbLIGepuTe 3HaueHne agpeca 1.

4. Haxwmute kHonky H5, a 3atem kHonky F1, 4yTobbl BbiGpaTh 3Haye-
Hue Internal.

5. Haxmute kHonky H4, 4ToGbl COXpaHUTb ocuunnorpaMmy.

6. BbizoB n3 namsatu: Haxmute kHonky H3, a 3atem kHonky F1 n
nosopoToM perynatopa M Bbibepute 3HaveHve 1 Kak agpec Bbl3oBa
u3 namatu. Haxmute kHonky F2, 4ytobbl BbiGpaTh 3HadyeHne ON na-
pameTpa Show. Ocuunnorpamma, coxpaHeHHasi Mo 3TOMy aapecy,
NOSIBUTCA Ha AUCnIee, a B JIeBOM BEPXHEM yrny aucnses otobpasar-
€S agpec n conyTcTylowas nHpopmaums.

PucyHok 5.34. CoxpaHeHue ocuunnorpaMmmbl
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PekomeHdauyuu

HesaBncumo oT BbIGpPaHHOrO TNa CoOXpaHsaeMbIX AaHHbIX (3Ha4YeHUUs
napameTtpa Type), n npu nobom Buae uHTepdeiica nonb3osBaTtens
OCLIMNMOrpamMmmMy MOXHO COXPaHUTb NPOCTLIM HaxaTuem kHonku Copy
Ha naHenu ocuunnorpada. Ecnu napametp Storage 13 meHio coxpa-
HeHUs [aHHbIX yCTaHoBneH Ha 3HauveHune «External», npepnsapw-
TENbHO HYXHO MOACOeAVHUTL K ocuunnorpady BHewHun USB-
HakonuTenb. Mpexae Yem noacoeauHsTe USB-HakonuTens u 3aga-
BaTb MMA panna Ans COXpaHeHWs AaHHbIX, O3HAKOMbTECh C HWbKe-
cnepyoLuen nHdopmaumen.

CoxpaHeHue TeKyLLero nsoépaxeHus ¢ gucnnes

M3o6paxeHre, hopmmpyemoe Ha gucnrnee, MOXHO COXpaHUTb TOMbKO
Ha BHewHu USB-Hakonutenb, NoaToMy ero Heobxoanmo npegsapu-
TenbHO NOACOeAVHUTDL K ocuumnnorpady.

1. MoacoeauHeHne USB-HakonuTensi: BcTaBbTe pasbeM USB-
HakonuTens B noptT USB «xocT» (ykasaTtenb 1 Ha pucyHke 4.3 «[lpa-
Basi NaHenb»). Ecnn cnpaBa BBepxy Ha Aucnnee nosiBUNach NUKTo-
rpavmva [, USB-HakonuTens ycnelwHo noaknioveH. Moaaepxusae-
MbIn hopmaT dbarnoson cuctembl Hakonutensa: FAT32, pasmep kna-
cTepoB He gomkeH npesbiwate 4K. Ecnn USB-Hakonutens He ono-
3HaeTcs ocuunnorpacdom, BaM HyXHO oTdopmMaTupoBaTh ero B noa-
OepxvBaemMoM dopmaTte B COOTBETCTBMU C HWXKECneaylowen WH-
CTPYyKUMEN.

2. Nocne Toro, kak USB-HakonuTenb NoakmoyveH K ocuunnorpady,
HaXXMUTe KHOMKY Save, U B HWKHEN YacTu Auchnes NosiBUTCS MEHIo
COXpaHeHWsi AaHHbIX.

3. Haxwmute kHonky H1, n Ha gucnnee nosiButcs meHio Type. Boibe-
pvTe 3HaveHne Image ¢ nomolbio perynstopa M.

4. Haxwmute kHonky H4, un Ha gucnnee nosiBUTCA KnasBuatypa Ans
3ajaHns MMeHu cosgaBaemoro danna. o ymonyaHuio B KayecTse
UMeHn danna ncnonb3yeTcs Tekyllas cucTeMHas gata. Boilbupante
knaBuwn nosopoTom perynsatopa M. Beop BbiGpaHHOro cumsona
ocyLLecTBNsieTcs HaxaTvem perynsatopa M. [ins 3aBeplueHns n noa-
TBEpXAeHWs BBoAda MMeHu darina BblibepuTte U Haxmute kHomky En-
ter Ha knaBuaTtype, n3obpaxeHHon Ha aucnnee. MNpu atom nsobpa-
KeHue coxpaHuTcs B hain ¢ 3agaHHbIM UMEHEM.

-201111D1_654523 -

YOaneHue
NoCNegHero
CUMEONE

2apeplleHre
BBOAA K
COXpaHeHne
charna

MepernoyeHe Mery
38MAEHEIMK M CTROYHEIMM
CHMMEONEMK

YoaneHwe
KNaBWMATYDLI
C aucnnes

PucyHok 5.35. PepgaktupoBaHve nmexn danna.

®dopmaTtupoBaHue USB-gucka

MoppepxmBaembii popmat USB-gucka: dannosasi cuctema FAT32.
Pa3vep eauHuyHoro 6noka BbIAENEHUs AaHHbIX HE MOXET MpeBbl-
waTb 4 KB, nogaepxusatotcss USB-anckn 60nbLUOM eMKOCTHU.
Bocnonb3ynTtecb cuctemHon cyHkumnen opmatuposaHus USB-
AUCKa:

1) MNopcoeauHute USB-anck k komnbloTepy.

2) Ona Bxoga B MaHenb YNpaBrieHUsi KOMMbIOTEPOM LLENKHUTE npa-
BOW KHOMKOW MbilwK no nonsam «KomnbloTep» — «YnpaBneHue»
(Computer—Manage).

3) Bbi3oBuTe OKHO «YnpaBneHue guckamu» (Disc Management), n B
OTKpbIBLLEMCSI OKHe 0ToBpasuTcs uHdopmauus o USB-gucke, oTme-
YeHHasi KpaCHbIMU MeTKaMu Ha pucyHke 5.36.

4) WenkHnTe npaBomn KHOMKOW MbILIM NO 06nacTn, OTMEYEHHON Kpac-
Hon meTkol 1 unu 2 n BbIbGepute komaHgy «PopmatuposaTtb» (For-
mat). B oTKpbIBLUEMCS AUaANOroBOM OKHE LLENKHWUTE MO KHomMke «[a»
(Yes) (pucyHok 5.37).

5) B oTKpbIBLLIEMCS ANAnNoroBoM okHe BbibepuTe dalinoByto cuctemy
FAT32, yctaHoBuTe pa3mep eamHuW4Horo 6rnoka BbiAeneHns Ha 3Ha-
YeHue 4096, ycTaHOBMUTE ranoyky Ha onuum «bbicTpoe dopmaTunpo-
BaHue» (Perform a quick format). Haxwmumte kHonky OK u B oT-
KpbIBLLEMCS AManoroBOM OKHe LuernkHuTe no kHornke «fa» (Yes) (pu-
CyHOK 5.38).

6) BbinonHsieTcs npouecc hopmaTupoBaHus (pucyHok 5.39).

7) MNposepbTe, oTdopmaTpoBaH nn anck B cucteme FAT32 c pas-
MepoM eanHU4Horo 6noka BbiaeneHus 4096 6anT.
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PucyHok 5.36. OkHO «YnpaBneHue guckamm»
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Disk Management

This is the active partition on this disk. All data on the partition will be
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PucyHok 5.37. lnanoroBoe okHO NOATBEPXAEHUS KOMaHAbl Ha dop-
maTupoBaHue USB-auncka
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PucyHok 5.39. Hactporiku popmatmpoBanus USB-aucka
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®dopmaTupoBaHMe € MNOMOLLLIO MacTepa pa3bueHuss [UCKOB
Minitool Partition Wizard (HaxoguTcs Ha koMnNakT-AMCKe B KOMMMEK-
Te NoCTaBKu)

Mpumeyanne: Ha pbiHKe ecTb MHOXeCTBO nporpamm Ansi gpopmaty-
poBaHua USB-guckos. Mporpamma Minitool Partition Wizard onu-
CbiBaeT B kKayecTBe npumepa.

1) NopcoeguHute USB-gunck k komnbloTepy.

2) 3anyctute nporpammy Minitool Partition Wizard.

3) Wenknute no kHonke Reload Disk B BbinagatoLem MeHio B BEpX-
Hen NeBOW 4YacTW OKHa MnporpaMmbl unuM HaxmuTte kHonky F5. Ha
3kpaHe nosiButcs nHdopmaums o USB-aucke, oTMedeHHasi KpaCHbIMU
MeTKkamu Ha pucyHke 5.40.

B Mool Partstion Wizard Home Fdition vit
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PucyHok 5.40. OkHO nepe3arpy3ku gucka

4) LLlenkHnTe npaBov KHOMKOW MbILIKN MO 06nacTu, BbliAENEHHON MeT-
ko 1 vnu 2, n BeibepuTe KomaHay Format:

4 Move/Resize

i Meige

¥ Spht

ry Cieate

7 Delete

Align

¥ Eomat <+—Format
¥ Label
% Change Letter

PucyHok 5.41. KoHTekcTHoe meHto ¢ komaHgol Format

5) B oTKpbIBLLIEMCS ANAnNoroBoM okHe BbibepuTe dalinoByto cuctemy
FAT32, yctaHoBUTE pa3mep eanHW4HoOro 6rnoka BbiAeneHns Ha 3Ha-
yeHue 4 KB, nocne yero wenkHute no kHonke OK (pucyHok 5.42).

""" Format Partition rx

Vﬁ Foumateg e ol veill deeilioy tre data cn e parttor]

Fatibon Labsl KNGS TOM

(FleSymtom [paT2 ) -

{ELI:IH Som iR ) -

e

PucyHok 5.42. YcTaHoBKka napameTpoB hopmMaTnpoBaHusi

6) LlenkHute no kHomke Apply («NpUMeHWUTb YCTaHOBKW») B NEBOW
YyacTn MeHlo. 3atem Ansa 3anycka dopmaTupoBaHusa Haxmute Yes B
OTKPbIBLLEMCS A1anoroBoM OokHe (pucyHok 5.43).

20
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X & 8

Discard Move/Resze  Memnge

& apply Changes?

‘-\ir"‘ Apply panding changes 7

NOTE: W stiongh recomenend pou turn off Power Saving feature on you
computer ard cloze all other applications belore you apply the pending changs:

PucyHok 5.43. MNMoaTeBepxaeHne HOBbIX HACTPOEK U 3anyck dhopmaTu-
poBaHus

7) OTKpbIBAeTCA OKHO C MHAMKaTOopamu npouecca opmMaTMpoBaHus
(pucyHok 5.44).

" Apply Pending Operation(s)...

1 of 1 pending operations.
Format Partition

Partition Letter: |

Partition Label: NEW VOLUME
Disk Index: 2

Partition Index: 1

Totalk

| 100% |
Fomat partition:
l 1002 |
Fomnat partition
| 100 |

PucyHok 5.44. MNMoateepxaeHne HOBbIX HACTPOEK U 3anyck hopmaTu-
poBaHus

8) Mo okoHYaHUW MpoLiecca MOSBNSETCH AUanoroBoe OKHO C CO06-
LieHneM 06 ycnelHoMm hopMaTpoBaHnmM (PUCyHok 5.45).

#0 Successful

i J Apply all the pending changes succesziully,

PucyHok 5.45. CoobLueHne 06 ycnelHoM 3aBepLueHun hopmaTmpo-
BaHusA

5.5.4. Bbipe3aHue ocuyusisioepaMMbl U 8bI308 ee U3 namsi-

mu

[ns BbIpe3aHus ocumnnorpaMmbl Ha BPEMEHHOM NMPOMEXYTKE MeXay
OBYMSA Kypcopamu cdopmupynte dann ¢ paclumpeHuem *.ota u co-
XpaHWTe €ero Ha BHELHEM YCTPOWCTBe MNamsaTu. [ns cuMTbiBaHUS
dannos *.ota 1 BOCNpPOM3BEAEHWS OCLMMNOrpamMmm, Bblpe3aHHbIX B
ocuunnorpade, ¢ BHELUHEro HOCUTENsl MOryT UCMONb30BaTbCsl reHe-
paTopbl Npon3BosibHbIX curHanoB AG1022F unn AG2052F nponssoa-
ctBa OWON pgns cuntbiBaHus aiinoB *.ota 1 Bbl3oBa 3anucaHHbIX
ocuunnorpamMm.

[nsa Bbipe3aHUs ocLUUNNOrpamMmMmbi:

1) NopcoeauHute USB-anck k ocuunnorpady.

2) HaxkmuTe KHoMnKy Save Ansi Bbl30Ba MEHIO COXPAHEHMWS OaHHbIX.

3) Haxmute kHonky H1, u B neson 4acTtu ancnnes otobpasutcs me-
Hio Type. C nomouwpto perynsitopa M Bbibepute B HeM komaHZdy
CutWave.

4) YcTtaHoBuTe Kypcop 1 (perynsatopom HyneBoro MosioXeHusi kaHana
1) 1 Kypcop 2 (perynsTopom HyrieBoro MoyioKeHust kaHana 2), 4tobbl
OrpaHMnTb TpebyeMmblii MPOMEXKYTOK OCLMNNOrpammbl.
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5) Haxmute kHonky H2, n Ha akpaHe nosiBUTCA BCMiblBaloLLlasa Kna-
Buatypa. imeHem no ymonyaHuio sBnsieTcs Tekylwasa Aata. Beegute
Xenaemoe ums pavina, Bblbrpas HyXHble KNnaBuLLW BpaLLleHWeM pe-
rynatopa M. o okoH4aHun BBOAa HaxxmuTe knasuwy «Enter» un co-
XpaHuTe caiin c TekyLimMm Ha3BaHueM Ha USB-guck.

0.000ns

PucyHok 5.46. BeipesaHve ocumnnorpamMmmbl

[nsa BbI30Ba ocuunnorpaMmbl U3 NaMATU:

1) Bxoao B paboyee MeH: HaxmuTe KHOMKy ‘(\“"i"" — Editable
Wform — SelectWform, uto6bl nepeiiTn k cnegytoLuemy MHTepdein-
cy (pucyHok 5.47).

““.¢® USBDEVICE —#* FLASH

PucyHok 5.47. Beibop ycTponcTea namsatmn

2) Bbibepute yctporicteo USBDEVICE n HaxkmuTe kHonky Next Lev-
el B meHio cnpasa. C nomolubto perynatopa M unu kHonok <«/» Bbl-
Gepute, Hanpumep, COXpaHeHHbI ann ocuunnorpammel  exam-
ple.ota (pucyHok 5.48).

" example.o |__ PDS50271. |__ . SST39VF329
ta —  BIN — | 01B. pdf
64B 491. 59KB 920. 61KB

9 s L AOC 2171,
— | 036.bin |— 066.bin |—
9. TTEB 9. 7TTEB 31 360B
N
= txt.txt

15. T1EB

3
PucyHok 5.48. Beibop dann ¢ gaHHbIMK

3) Buibepute komangy Recall output B meHio crnpaea. Ha akpaHe
nosisutcs cooblueHve «Read file successfully».

Frequency

666. 666, /Hz

Load:High Z Niﬁﬁﬁ 666, THz—H

11. 20¥pp
-80mV

¥

Amplitude Offset

'11.20Vpp ~ —80mV

PucyHok 5.49. CuntbiBaHue anna ¢ AaHHbIMK

MpumeyaHus:

1) Kak npaBwno, yactota, amnnuTyga U CMELLEHWE BbI3BAaHHOW U3
NamsiTM OCLUUMNNIOrpaMMbl OCTaOTCH TaKUMU Xe, KaK Yy Bblpe3aHHOM
ocuunnorpaMmbl, HO Korga yactoTa, aMnnMTyaa unu cMeLleHve Bbl-
XOOST 3a npefenbHble 3Ha4YeHne, TO NpY BOCMPOU3BEAEHUN CUrHana
reHepaTopoM MPOU3BOMbHbIX CUrHANOB UCMOMb3YTCS Tekylue na-
pameTpbl, B pe3yrnbTaTe Yero BUA CUrHana He MOMHOCTbI COOTBET-
CTBYET M3HayarbHO Bblpe3aHHON ocuunnorpaMmmMe.

2) MakcumanbHOe 4Mcno TOYeK B 3anucu Ans reHepartopa Mpowvs-
BonbHbIX curHanos OWON AG1022F paBHo 8192. Ecnu Bbipe3aHHas
ocuunnorpamma cofepxut Gonee 8192 Touek, AG1022F coxmet
[aHHble, 1 HA0BOPOT, eCnN YMCNO TOYEK OKa3biBaeTCsl MeHblue 8192,
AG1022F ncnonb3yeT NMUHENHYI0 UHTEPMONSALMIO.

3) MakcumanbHOe 4MCro ToYek B 3anmucy Ansi reHepatopa npowus-
BonbHbIX curHanos OWON AG2052F paeHo 1000000. Ecnu Bbipe-
3aHHasa ocuunnorpamma cogepxut 6onee 1000000 Touek, AG2052F
COXMET [aHHble, U HaobopOT, €cnM YUCIO TOYEK OKasblBaeTCs
meHbLie1000000, AG2052F ncnonbayeT NMHENHYH MHTEPNOMSALMIO.

5.5.5. 3anucbk u eocnpou3seedeHue ocyusIo2paMmMbl

®PyHKUMSA 3anucK OCUMMINoOrpaMM MO3BOMSIET 3anuCbiBaTb TEKYLLYHO
ocuunnorpamMmmy BXOAHOrO curHana. Bbl MoxeTe ycTaHOBUTb MHTEp-
Ban Mexay kagpamu 3anucu B gvanasdoHe ot 1 mc go 1000 c. Mak-
cumanbHoe uucno kagpos coctaensaeT 1000. Bbl moxeTe obecneunTb
6Gornee MOMHbIN aHanu3 curHana, BOCMPOU3BOAS COXPaHEHHYH Oc-
uunnorpammy. lNMpegycMoOTpeHbl ABa BapuaHTa COXPaHEHUsi: BHeLU-
Hui (Internal) n BHyTpeHHuI (External).

Koraa ncnonb3yeTcs BHYTPEHHUA HOCUTENb AaHHbIX, PYHKUMS 3anu-
cu ocuunnorpaMm BKIovaeT yeTbipe pexuma: OFF, Record, Play-
back un Storage.

Korga ncnonb3yeTcs BHELWHWIA HOCUTENb AaHHbIX (CM. OnucaHve Ha
cTp. 22) aTa chyHKUUs BKNoyaeT Aea pexuma: OFF 1 Record.

Record (3anucb): pexum CrnyxuT Ans 3anucyu ocuuniorpammbl B
COOTBETCTBUM C 3afaHHbIMW WHTEPBANOM, KOTOpasi OCTAHOBUTCS,
korga byneT 3anucaH nocrnegHvn kaap.

MeHto 3anucy ocumniorpaMm BKMOYAET CrneayroLime SNeMeHTbI:

MapameTtp | AdocTtynHbie Onucauve
MeHIo 3HaveHus
OFF Bbixog 13 MeHto 3anucy ocumnnorpamm
M Record Bbi3oB MeHo 3anvcu
ode
Playback |Bbi3oB MeHo BOocnpon3BeaeHus
Storage  |[Bbi3oB MeHI0 coxpaHeHums
[MoBopoTom perynatopa M BbiGepute
Record mode End frame yncno kagpos B 3anucu (1—-1000)
FrameSet MoBopoTom perynatopa M BeibepuTe
Interval UHTEpBan Mexay kagpaMmu B 3anvcu
(1 Mmc—1000 c)
ON OGHoBEHWe ocumnnorpaMmMbl B Npo-
Refresh Lecce 3anucu
OFF MpekpaleHne 06HOBMEHUS
Play 3anyck 3anvcu
Operate Stop OcTaHoBKa 3anvcu
MpumeyaHue:

3anucbiBatoTcs ocumnnorpammbl U 3 kaHana CH1, n u3 kaHana CH2.
Ecnun kaHan oTknioyaeTcs B npouecce 3anucu, 3anMcaHHyl ocuun-
rniorpamMmmy He yAacTcsi BOCIPOM3BECTMU.
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Il Record: 1

—rl

FrensSst oy
PucyHok 5.50. 3anncb ocumnnorpaMmmsil.

)]
Depth: 1K

Playback (Bocnpou3ssepneHue): pexvm CnyxuTt Ans BocrnpousBee-
HUS 3aMMCaHHOWM U COXPaHEHHON OCLMMNNOrpaMMbl.

MeHio BOCMpou3BeAeHUs OCLMNIIOrpaMm  BKMOYaeT cnegyrolime
3MNeMeHTbI:

MapameTp | JlocTynHbIe
MeHIo 3HavyeHuA

OnucaHue

Start frame |MoBopoTom perynsitopa M BbiGepute Ho-

Mep Kagpa, C KOTOPOro Ha4YHeTCs BOCMNPO-

nssegeHue (1-1000)

End frame |MosopoTom perynatopa M BbiGepute Ho-

Playback Mep kagpa, Ha KOTOPOM 3aKOHYUTCSI BOC-
Mode npousseneHune(1-1000)

FrameSet | Cur frame |Mosopotom perynstopa M Beibepute Ho-
Mep Kagpa, KoTopbli Bam TpebyeTcs Boc-
npoussecTtn(1-1000)

Interval  [MosopoTom perynsatopa M BeiGepuTe WH-
TepBan Mexay Kagpamu npu Bocnpousse-
AeHun (1 mc — 1000 c)
Loop Linknnyeckoe Bocnpon3BeaeHe ocLunmo-
Play Mode rDamMmel
Once OpHokpaTHoe BOCMpOU3BEAEHWE OCLMIIIO-
rpammbl
Operate glay 3anyck BocnpousBeaeHusi
top OcTaHoBKa BOCMpon3BeaeHus

—_—

J 0.

FrameSet

PucyHok 5.51. BocnpounssegeHue ocumnnorpamMmmel.

Storage (coxpaHeHMWe): PeXUM CIyXUT 4N COXpaHEHWs 3anncaHHoM
ocLMnIorpaMMbl B COOTBETCTBUM C BbIGPAHHBIMW HayaslbHbIM W KO-
HEYHbIM KagpoM B NamsaTb ocumnnorpadga

MeHo cCoxpaHeHu s 3anucy BKIYaeT criegyoLlime 3MeMeHTbI:

Mapamer, OCTYMNHble
p p | Bocry Onucaxue
MeHIo 3HaveHus
[MoBopoTom perynatopa M BbiGepute
Storage Start frame |Homep HayanbHOro kagpa coxpaHsiemo-

mode ro oparmeHTa 3anvcu (1—1000)

FrameSet MosopoTom perynatopa M Bbibepute
End frame |Homep KOHeYHOro kagpa coxpaHsieMoro
dparmeHTa 3anucu (1-1000)
Save CoxpaHeHue 3anucu ocumnnorpammel
BO BHYTPEHHIOK NamsATb ocumnnorpada
Load 3arpyska CoOXpaHeHHOI 3anucu ocumn-

norpaMMbl U3 namsiTm ocumnnorpadga
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Total: 50

Savemode

—

_/ 0.00mv
Sl

R

FrameSet

PucyHok 5.52. CoxpaHeHue 3anucu ocuunnorpaMmbl.

[na npuMeHeHns yHKUMM 3anncu 1M BOCNPOU3BEAEHWS OCLMMNO-
rpaMm BbIMOMHWTE credyoLwme AeACTBUS:

1. HaxmuTe kHonky Save.

2. Haxmute kHonky H1 1 noBopotom perynsitopa M BbibepuTe pexum
Record.

3. Haxwmute kHonky H2. Haxmute kHonky F2, 4yTobbl BbIOpaTh 3Hauve-
Hue Record napameTtpa Mode.

4. Haxwmute kHonky H3. B meHio Frame Set Haxmute kHonky F12 u
nosopoToMm perynsitopa M BbibepuTe HOMep KOHEYHOro kagpa 3anw-
cun. Haxwmute kHonky F2 n nosopoTom perynstopa M 3agavite Bpe-
MEHHOWN NHTepBan Mexay 3anucbiBaeMbIM1 Kagpamu.

5. Haxmute kHonky H4, 4ytobbl ykasatb, OyaeT nmu npov3BoavTbCH
obHOBMEHNWe ocuMnNnorpamMmmbl Ha Aavcnrnee B NpoLecce 3anucu.

6. Haxxmute kHonky H5, 4ToGbl HayaTb 3anuce.

7. Haxwmute kHonky H2. Haxmute kHonky F3, 4Tobbl BbIOpaTh 3Hauve-
Hve Playback napametpa Mode. BribepuTte gnanasoH Bocnpousso-
OMMbIX KagpoB M pexum BocnpousseaeHus (PlayMode), n 3atem
HaxxmMuTe kHonky H5, 4Tobbl HauaTe Bocnpon3BeaeHuve.

8. [Ins coxpaHeHWs1 3anMcaHHOW OCLMMOrpaMMbl HaXMWUTE KHOMKY
H2. Haxwmwute kHonky F4, uTob6bl BbiOpaTh 3HayveHne Record napa-
metpa Mode, 3atem 3aganTe AManasoH COXpaHAeMmblX KaapoB 3anu-
C1 1 HaxxmuTe kHonky H4, 4Tobbl BEINONHNTL COXpaHeHwue.

9. [insa 3arpy3ku 3annMcaHHON OCLMINOrpamMMbl U3 BHYTPEHHEW namsi-
Th ocuunnorpada Haxmute kHorky Load, a 3aTem nepevngute B pe-
XUM BOCMpousBefeHus, 4Tobbl MpoaHanusnpoBaTb 3arpy>KeHHyto
3anuce.

B cnyyae, ecnuM wucnonb3yetcsl BHELWHWA HOCUTENb  [AaHHbIX
(External), aTa 3anucu ocuunnorpamm BkntoyaeT Aea pexuma: OFF n
Record.

T Bt
Mode

PucyHok 5.53. MeHto 3anucu ocumnnorpamMmm Ha BHELLHUA HOCUTENb

MeHto 3anvcu ocumnnorpaMm Ha BHELLUHWA HOCUTENb BKMNOYaeT cre-
Aaywuine anemMeHTbl:
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Mapamer, OCTYMHbIE
p p | Rocty OnucaHue
MEHI0 3HayYeHus
OFF Bbixog 13 MeHto 3anucu ocumnnorpamm
Mode
Record Bbl30B MeHI0 3anmcu
[NoBopoTOM perynsT M BbI UT
End frame OBOPOTOM perynatopa bepute
yncno kagpos B 3anucu (1—1000)
FrameSet P Kny kanp
(1 Mmc—1000 c)
Infinity 3anuck NpousBoanTCa 40 TeX Nop, noka
He BHELLUHUIA HOCUTESb AaHHbIX He 3a-
NOSTHUTCS A0 KOHLA.
ON O6HoBMeHne ocumnnorpaMmmel B Npo-
Refresh Luecce 3anucu
OFF MpekpalyeHne o6HOBNEHNS
Pla 3anyck 3anucu
Operate y v
Stop OcTaHoBKa 3anvcu
MpumeyaHue:

3anuceiBatoTca ocuunnorpaMmbl 1 n3 kaHana CH1, n n3 kanana CH2.
Ecnun kaHan oTkniovaetca B NpoLecce 3anucu, 3anncaHHylo ocumn-
fiorpamMmmy He yAacTcsi BOCIPOM3BECTMU.

0.000ns
Il Record:1

End frame

®so

/10 4¥
T

0.00div

Q@
A

PucyHok 5.54. 3anucb ocumnnorpaMMbl Ha BHELLHWI HOCUTENb AaH-
HbIX.

[ina 3anvcu ocumnnorpamMmm Ha BHELUHUA HOCWUTENb BbINOSHUTE cre-
aywolme AencTBus:

1. HaxmuTe kHonky Save.

2. Haxmute kHonky H1 1 noBopoTtom perynsitopa M BbibepuTe pexum
Record.

3. Haxwmute kHonky H2. Haxmute kHonky F2, 4yTobbl BbIOpaTh 3Hauve-
Hve Record napametpa Mode. Haxmunte kHonky H3, 4yTobbl BbIGpaTh
3HaveHne External ona tmuna HocuTenst AaHHbIX.

4. Haxmute kHonky H3. B meHio Frame Set HaxmuTe kHomky F1 u
nosopoToMm perynstopa M BbibepuTe HOMeEp KOHEYHOro kagpa 3anw-
cun. Haxmute kHonky F2 n nosopoTom perynstopa M 3agavite Bpe-
MEHHON WHTepBan Mmexay 3anucbiBaembiMu kagpamu. [Npu Heobxo-
OMMOCTU Haxmute kHonky F3, 4ToObl BbIGpaTb HeorpaHUyYeHHyo
ONVHY 3anucu, 1 BMECTO HoMepa MocreaHero kagpa nosiBUTCH CUM-
BOS «-».

5. Haxwmute kHonky H4, 4ytobbl ykasatb, OyaeT nmu npov3BoavTbCH
obHOBNEHWe ocumnorpamMmmel Ha gucnrnee B Npouecce 3anvcu.

6. Haxxmute kHonky H5, 4ToGbl HayaTh 3anuce.

MopcoeanHUTe BHELUHWMI HOCUTENb AAHHbIX K KOMMNbIOTEPY U Hanaute
dann wave_record_0.bin, koTopbli 1 ByaeT copgepxaTb 3anucaHHyto
ocuunnorpammy. [ns BOCNpoOM3BEAEHWUsI 3TOM OCLMNNOrpamMmmbl OT-
KpoWTe nporpammy Ansi paboTbl ¢ AaHHBIMU ocuunorpada v Bbinos-
HWUTe cregyoLlmne 4eNCTBUS:

1) Bbibepute komaHgy Communications — Autoplayer.

2) BeinonHute npeobpasoBaHre 3anucy ¢ ocLmMnorpamMmmel.

3) Jo6aBbTe npeobpa3oBaHHble cawn.

4) Bbibepute pexvm BOCNpou3BeaeHWs U 3a0epXKy Mexay kagapamu.
5) WenkHWTe no 3eneHow KHOMKe B NMEBOM HWDKHEM Yrily OKHa, 4ToObI
3anycTuTb BOCNpOM3BedeHNe OCLUNNorpaMmbl.

Langunage Help
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npeobpa3oBaHue
ocuuIIorpaMMb!
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[
3anyck Bocnpou3BeneHusa ocuunnorpaMmmsl

PucyHok 5.55. BocnpounasegeHue ocumnnorpaMmmbl Ha KOMMbOTEPe

5.5.6. Hacmpolika ecrioMoz2amesibHbIX CUCMEMHbIX

yHKYulU

1) ®yHkuusa Config

Haxmute kHonky Utility n ¢ nomowbio perynsitopa M BbiGepute on-
umto Config, 4tobbl NepeliTy B cneaytoLlee MeHHo:

Function

Config

English

PucyHok 5.56. MeHo HacTponku KoHdUrypaumm.

B cnegyowen Tabnuue npuBedeHO OMMUCaHME JIEMEHTOB MEHIO
HaCTPOWKN KOHUrypaumm:

MapameTtp | [AocTynHbie Onucauve
MeHIo 3Ha4YeHus
Chinese
Language English BbiGop si3blka onepauyoHHOM CUCTEMBbI
Others

On |BkntoyeHne oTobGpaxeHus gathbl

Off _|BbikntoyeHne oTobpaxeHus gatbl

Set Time |Hour Min HacTtpolika 4acoB 1 MUHYT

Day Month HacTpovika yncna n mecsiua
Year HacTtpovika roga

Display

BrokupyeT Bce kHonmku. [Ans cHATMA
GNOKNPOBKM HaXXMUTe KHOMKy 50% B

KeyLock rone ynpaBrneHusi 3anyckoM, a 3aTtem
HaxxmuTe kHonky Force. BeinonHute
9TV AeNCTBUS TpK pasa
OT06paxxeHne Homepa Bepcun u ce-

About P P P

pVINHOrO HOMepa ocuunnorpadga

2) ®dyHkuma Display
Haxmute kHonky Utility n ¢ nomowybio perynstopa M BbiGepute on-
umio Display, 4To6bl nepenTn B cneayoLlee MeHio:

Function

Displayw

PucyHok 5.57. MeHto HacTporiku gucnnes.

B cnepyrowenn Tabnuue npvBeAeHO ONMUCaHWEe 3MEMEHTOB MEHH0
HacTpoWku Aucnnes:
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Mapawmer, OCTYMHbIE
p p | Bocry OnucaHue
MEHH0 3HayYeHus
BackLight 0-100% HacTpolika apkocTn NoacBETKM C No-
°  |mouwbto perynstopa M

Graticule EEI BbiGop TMna koopanHaTHOWM CeTKn

YcTaHoBKa BpEMEHU A0 aBTOMaTHYE-
) CKOro cBopaymBaHusi MeHto (ot 5 go 50

Menu Time | 5s-50s, OFF P (o15 A
¢, NMBO OTKNIYEHNE aBTOMATUYECKOrO
CBOpPa4nBaHUs)

3) ®yHkumua Adjust
Haxmunte kHonky Utility n ¢ nomowybio perynstopa M BbiGepute on-
umio Adjust, 4ToObI NepenTn B crieaytoLLee MeHo:

R e

PucyHok 5.58. MeHto kanmbpoBku ocuunnorpada.

B cnepytowen tabnuue npuBefeHO onucaHue 3NEMEHTOB MEHIO Ka-
nmMBpoBKkM ocumnnorpada:

Mapametp | [docTynHble Onucanve
MEHI0 3Ha4eHus
Selfcal BbinonHeHve npoueaypbl aBTokanvo-
pOBKM
Default BosBpart Kk 3aBOACKMM yCTaHOBKaMm
ProbeCh MpoBepka kayecTBa ocnabneHus wyna

BbinonHeHne aBTOKanubpoBKu

Mpouenypa aBTOKanMOpOBKM MO3BONSET MOBLICUTL TOYHOCTb U3Me-
PEeHVN C NOMOLLBIO ocuummnnorpada B pasfuyHbIX YCIOBUAX OKPYXa-
lole cpedbl. Ecnn nsmeHeHne TemnepaTypbl OKpyXKaloLlein cpeabl
cocTaenset 6onblue 5°C, Heo6x0AMMO BbINOMHNTL aBTOKANMBPOBKY,
4YTOObI 06ECNEeUNTh BbICOKYI TOYHOCTb USMEPEHWIA

lMepen BbIMOMHEHMEM aBTOKaNMMOPOBKM OTCOEAMHWUTE W3MEpUTErb-
Hble LWynbl ¥ NPOBOAA OT BXOAHBIX rHe3A ocuunnorpada. Haxmurte
kHonky Utility. 3atem HaxxmuTe kHonky H1, n B neBon yactun gucnnes
NosIBUTCA MEHI0 CUCTEMHbIX yHKumi. C nomoulpto perynstopa M
BblbepuTe dyHkumio Adjust n 3atem HaxxmuTe Ha kHonmKy H2, 4ToGbI
BbIGpaTb 3HayeHue Self Cal n 3anyctuth npoueanypy aBTokanubpos-
ku ocuyunnorpada.

PucyHok 5.59. ABTokanubposka ocuunnorpada.

MpoBepka wyna

OTa yHKUMS AaeT BO3MOXHOCTb MPOBEPUTL, Haanexalumm nm obpa-
30M paboTtaeT ocnabneHuve wwyna. Bo3amoxHbl Tpu BapuaHTa pesynb-
Tata NpoBepku: U3bbITOYHAs KOMMeHcauusi, HopMarbHas KOMNeHca-
uusi, HepgocTaTouHas komneHcaums. B 3aBucumocTn oT pesynbTarta
NpOBEpKM Nonb3oBaTenb MOXET OTperynnposatb ocrabneHve wyna.
[ns npoBepku Lyna BbINONHUTE criedytoline AeNCTBUS:

1) MNopcoeamHuTe Wyn ko BXody kaHanma 1, M yCTaHOBUTE MaKcu-
ManbHoe ocrabneHue Lyna.
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2) Haxmute kHonky Utility n ¢ nomouwybio perynaropa M Bbibepute
onuuio Adjust. B MeHI0O B HDKHEN 4YacTu 3KkpaHa MoSBUTCSA KHOMKa
ProbCh.

3) Haxxmute kHonky H4, ytobbl BbIGpaTh komaHay ProbCh, 1 Ha auvc-
nnee NosIBUTCA MHCTPYKLMS MO NpoBepKa Luyna.

4) Haxxmute kHonky H4 elue pa3s, 4Tobbl 3anycTuTb NPOBEPKY LUyna, u
npvMepHO Yepe3 3 cekyHAbl Ha Aucnnee NosiBUTCS pesynbTaT npo-
Bepku. HaxxmuTe niobyro KHOMKY, YTOObI BEINTU U3 pexrma NpOBEPKW.

PucyHok 5.60. NpoBepka Lyna.

4) dyHkuma Pass/Fail
Haxmunte kHonky Utility n ¢ nomowbio perynstopa M BbiGepute on-
uuio Pass/Fail, 4tobbl nepeiitn B criegytoLLee MeHio:

pass-fail

PucyHok 5.61. MeHto dyHkumn Pass/Fail.

B cneaywowein Tabnuue npuBedeHO OMNUCaHWE 3MEMEHTOB MEHI0
dyHKUMM gonyckosow nposepku Pass/Fail («ogeH/He rogeH»):

MapameTtp | ocTynHble Onucanve
MeHIo 3HayeHus
Operate OE nable
perate
Pass TecTypyemblin curHan cooTBeTCTByeT
3aaHHOMY KpUTEpPUIO
Fail TecTupyemblii CUrHan cooTBETCTBYET
3a@aHHOMY KpUTEpPUIO
Output Beep 3BYKOBOW CUrHarn nNpu COOTBETCTBUM
KpUTEepuio
Stop OcTtaHoBKa Npy COOTBETCTBUN KPUTEPUIO
Info YnpaeneHue oTobpaxeHnem nHcdopma-
LIMOHHOTO OKHa
Source  |BbibepuTe UCTOYHMK OCLMMNOrpaMMbl:
CH1, CH2 nnu Math
Horizontal [Perynstopom M HacTpaviBaeTcsi Benu-
R YuHa Jornycka no ropu3oHTanm
ule Verti
ertical |Perynstopom M HacTpausaeTcs Benu-
YMHa Jornycka no ropusoHTanm
Create  |Mcnonb3oBaHue BbIGPaHHOTO YCIOBUA B
Ka4yecTBe KpUTepWst TECTUPOBaHWS
Number [BbiGop ogHol u3 BocbMu nosuumin Rulet-
Rule8 B kavecTBe nMeHn kputepus
SaveRule Save CoxpaHeHue Kputepusi B namsiti
Load 3arpyska BbIOpaHHOro ycroBusi U3 nams-
TN B KAQYECTBE KPUTEPUSI TECTUPOBAHUS

TectupoBaHue Pass/Fail («<rogeH/He rogeH»):

OTta yHKUMA no3BonsieT ObICTPO NPOBEPWUTb, COOTBETCTBYET NN
BXOLHOW cCurHan onpegeneHHoMmy kputeputo. Ecrnm oH BbixoguT 3a
3ajaHHble paMKu, OH XapaKTepuayeTcsi Kak He mpolueiwmnin ucnbita-
Hue (fail), B npoTBHOM cryyae — kak npolwueawmn (pass). Kpome toro
BCTPOEHHbIA KOHUrypvpyembln BbIXOAHOW MOPT MO3BOMSET Bblaa-
BaTb NpoOLIeALINIA UNK He NPOLUEALUNIA UCTIbITAHUE CUrHan.

[insa 3anycka TeCTMPOBaHWS BbINOMHUTE CrieaytoLmne AeicTBuUs:
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1. Haxxmute kHonky Utility, 3atem kHonky H1 u noBopoTom perynsito-
pa M Bbibepute dyHKkumto Pass/Fail. B HwkHen yacTtu gucnnes no-
SBUTCSH MEHIO 3TOW PYHKLMN.

2. BknroyeHue yHKyuu mecmuposaHusi: Haxmute kHonky H2, yto-
6bl OTKPbITE MeHio Operate, a 3atem HaxmuTe kHomnky F1, 4ToGbI
ycTtaHoBuTb napameTp Enable Ha 3HaueHne ON.

3. Co30aHue Kpumepusi mecmuposaHusi: HaxmunTe kHonky H4, 4toObl
OTKPbITb MeHI0 HacTpovikn kputepus Rule. Haxmute kHonky F1, yto-
6bl BbIOpaTb MCTOYHMK curHana. Haxmute kHonky F2 u noBopoTom
perynstopa M HacTpolTe BenuyMHY [onycka MO TOPWU3OHTamnM.
HaxmwuTe kHonky F3 1 nosopoTom perynatopa M HacTponte Benuyu-
Hy gonycka no BepTukanu. HaxmwuTe kHonky F4, 4tobbl cdopmmpo-
BaTb KPUTEPWUIA C BIGPAHHLIMU YCIOBUSIMU.

4. YcmaHoska murna omkiuka ocyusnnogpaga: Haxmute kHonky H3,
4TOGbI OTKPLITH MeH0 Output. Beibepute nioboe 3HayeHne unm Kom-
OGuHauMIo ABYX 3Ha4YeHU M3 BapuaHTOB OTKNMKa ocuunnorpada:
«Pass», «Fail» n «Beep». «Pass» n «Fail» sBnsawTcs B3anmownc-
KMioYaLLMMN BapuaHTamu, KOTopble Henb3sa BblbpaTb 0AHOBPEMEH-
Ho. BapwuaHT «Stop» o3HauyaeT ocTaHOBKy ocuunnorpada npu coot-
BETCTBUM CUrHana 3agaHHOMY KpUTepuIio.

5. Banyck mecmuposaHus: HaxmuTe kHonky H2, a 3atem kHonky F2,
4TOObI BbIOPaTh 3HaYeHue «Start», 1 TecTupoBaHWe HauHeTcs.

6. CoxpaHeHue kpumepusi: HaxmuTe kHonky H5, a 3atem kHonky F2,
YTOObI COXPaHWUTb BbIOPaHHLIN KPUTEPWIA, KOTOPLIV MPW HEOOXOANMO-
CTV BMOCNEACTBUMM MOXHO OyaeT Bbi3BaTb M3 namsATW. [ns Bbi3oBa
COXpPaHEeHHOro KpUTepusi HaxmmuTe KHonky F3.

MpumeyaHus

1. Korpa BkmtoveHa dyHkumsa Pass/Fail skmioveHa, To npu 3anycke
dyHKUMKM BbicTporo npeobpasoBaHus Pypbe (FFT) unu pexuma
oTobpaxeHuns ocuunnorpaMmbl B dopmate XY OHa OTKM4vaeTcs.
OTa yHKUMSA He MOXeET npumeHsATbes B pexxumax FFT n XY.

2. Mpwn cbpoce HacTpoek Ha 3aBoackue ycTaHoBku (Factory), a Takke
B pexvmax aBTomaclutabupoBaHusa (Auto Scale) n aBTomaTuyeckomn
HacTpoiku (Auto Set) pyHkumnst Pass/Fail oTkntoyaeTcs.

3. Ecnu B namaTtu ocuunnorpada He COXpaHEH HWU OAWMH KpUTEPWUN
TECTUPOBaHMWS, TO NPWU MOMbITKA BbI3BaTb €70 U3 NamsiTM oTobpaxa-
etcsa coobuweHne «<NO RULE SAVED».

4. B coctosiHuM ocTaHoBkM (Stop), cpaBHEHUe AaHHbIX NpekpaLiaeT-
Csl, HO 3aTeM Npu Bo306HOBNEHUN PaboThbl (PYHKLMM YNCTIO «TOAHbBIX»
N «HEroAHbIX» CUrHamnoB, OTCYATLIBAETCSA HE C HyMsl, @ CO 3HAYEeHWN,
MUMEBLLMXCS Ha MOMEHT OCTaHOBKW.

5. Korpa BKMOYEH pexum BOCNPOM3BEAEHWE OCLMMNOrpaMMbl, yHK-
umsa Pass/Fail moxeT ncnonb3oBaTtbCsi ANs TECTUPOBaHWUSA BOCMNPOU3-

BOAMMOrO curHana.

(1MS M: 5. Oms _[400mv
~ .

Depth: 100K

PucyHok 5.62. TectupoaHue Pass/Fail

5) ®yHkumsa Output
Haxmute kHonky Utility n ¢ nomowubto perynsitopa M BbiGepute on-
umio Output, 4TOGLI NEpeliTV B crieaytoLLlee MeH}o:

PucyHok 5.63. MeHto doyHkumm Output.

B cnegyowen Tabnuue npuBedeHO OMMUCaHME JIEMEHTOB MEHIO
hYHKUMM HACTPOMNKN BbIXOAHOTO kaHana Output:

OWON
Mapamer, OCTYMNHbIe
p p | Bocry OnucaHue
MEHI0 3HayeHus
CWHXPOHHbIV BbIBOZA, NYyCKOBOro curHana

Trig level Ha BbIxog nogaeTcs BbICOKWI YPOBEHb

Type . |cuMrHana npu cOOTBETCTBUM KPUTEPUIO
yp Pass/fail P putep

(Pass) 1 HU3KWI — NpU HECOOTBETCTBUM
(Fail)

6) ®yHkuma LAN

Mpu ncnonb3oBaHun noprta MHTepdenca nokansHon cetn LAN, oc-
uunnorpad MoXeT ObiTb MOAKIOYEH K KOMMbIOTEPY HaMpsiMylo Unm
yepes poyTep. [MapameTpbl ceTn MOryT ObiTb HACTPOEHbI B Creayto-
Lwem meHto. MNMopsagok AencTBuin onucaH B pasaene 6.2.

Haxmute kHonky Utility n ¢ nomowybio perynstopa M BbiGepute on-
umto LAN Set, uto6bl NepeinTy B criefytoLiee MeHH:

PucyHok 5.64. MeHto dyHkumm LAN Set.

B cnegyowen Tabnuue npuBedeHO OMMUCaHME 3IEMEHTOB MEHIO
HacTponku uHTepderica nokansHow cet LAN Set

MapameTp | JocTynHbIE
MeHIo 3HayYeHus

OnucaHue

Wcnonesynte kHonky F1 ans nepekntove-
HUA Mexay oTAenbHbIMK GanTamn agpeca,
1 nosopoToM perynstopa M Beibepute
3HayeHue B gnanasoHe (0-255)

P

MoBopoTom perynatopa M BbiGepuTe 3Ha-

Port  |yenve B quanasore (0-4000)

Wcnonbayiite kHonky F3 gns nepekniove-
HWS Mexay oTaenbHbIMU 6anTammn agpeca,
1 nosopoTom perynsatopa M Bbibepute
3HayeHve B AnanasoHe (0-255)

Netgate
Set

WcnonbaynTe kHonky F4 ans nepekntove-
HWS Mexay oTaenbHbIMU 6anTammn agpeca,
1 nosopoTom perynsatopa M Bbibepute
3HayeHwve B ananasoHe (0-FF)

Phy addr

WcnonbaynTe kHonky F5 ans nepekntove-
HWS Mexay oTaenbHbIMKU 6anTammn agpeca,
1 nosopoTom perynsatopa M Bbibepute
3HayeHve B AnanasoHe (0-255)

Net mask

CoxpaHeHuWe TeKyLMX HacTpoek 1 cooblueHune «reset to
Save set |update the config» (cbpoc anst o6HoBNEeHWs KoHUrypa-
Lm)

6) ®yHkuma Signal (noctynHa Tonbko B Mogenu SDS7072(V))

Bbl MoxeTe oTperynupoBaTb MnapamMeTpbl TECTOBOrO CurHana, uc-
nonb3yemMoro Ans KomneHcaumm wyna (cm. pasgen 4.5 «KomneHca-
uMsa LWyna»), KOTOpbI NodaeTcs Ha Bbixod 5 (cM. pucyHok 4.1 «[Me-
peaHsas naHenb ocuunnorpagas).

Haxmute kHonky Utility n BpaweHvem perynstopa M BbiGepute
dyHkumto Signal, 4Tobbl NeEpeinTy K criegytoLemMy MeHHo:

Function

Signal

PucyHok 5.65. MeHto doyHkumm Signal.

B cnegywoweinn Tabnuue npuBedeHO OMNUCaHUE 3MEMEHTOB MEHI0
hyHKUMM perynnpoBku napaMeTpoB TecToBoro curHana Signal:

MapameTtp | docTynHbie
MeHH 3HaveHus

OnucaHue

BpalueHvem perynstopa M yctaHosuTe

Frequency Tpebyemyto yactoty (1 k'u — 100 kL)

BpalueHvem perynatopa M yctaHosuTe
Set Duty TpebyeMbliii KOIPPULMEHT 3anonHeHns
(5%—95%)

C6poc napameTpoB curHana Ha 3Hade-
Reset Hue vacTtoTbl — 1 kU, koadhduumneHTa
3anonHexus — 50%

5.5.7. Aemomamuyeckue uamepeHust

HaxmuTe kHonky Measure, 4ToObl Bbl3BaTb MEHIO HacCTPOMKKN aBToO-
MaTU4ECKNX U3MEPEHUI.

Ocumnnorpad no3sonseTt asToMaTu4eckn nsmepsats 20 napameTpos,
BKMIOYasA pasmax, amMnnuTtyay, cpegHee, cpefHekBagpaTUyHOe, Mak-
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CMManbHOEe U MUHUMAarbHOE 3Ha4YeHWe CuUrHana, 3HadeHus Hanpsxe-
HUS Ha BEPXHEM W HWXHEM MNIIOCKUX yvacTKax curHana, BenuyuHbl
MONOXMUTENbHOrO BbIOpPOCa Ha (PPOHTE CurHana u oTpuLAaTENbHOro
Bblbpoca nepeq PpoHTOM curHana, 4actoTy, Nepuof, Bpems Hapac-
TaHus nepegHero u yobiBaHns 3agHero PpoHTa, BENMYMHA 3aAepKKu
A—B¥ u A-BY, wupuHy 1 Ko3dhULMEHT 3anonHEeHNs MOMoXWu-
TeNbHOro 1 OTpULATENBHOrO UMMyNbca. Takum ob6pasom, BCero moryT
ObITb BbINOMHEeHbl 10 TUMOB M3MepeHus HanpskeHus, u 10 Tunos
N3MepPEHNA BpEMEHN.

CooTBeTCTBYIOLLEE MEHIO NMPEACTaBneHo Ha pucyHke 5.66.

PucyHok 5.66. MeHo HacTpokn aBTOMaTUYECKMX N3MEPEHUI

OneMeHTbl MEHIO HACTPOWMKN aBTOMATUYECKUX N3MEPEHUI ONUcaHbI B
cnegywluen Tabnvue:

OCTYMHble
MapameTp MeHIO L:‘!HaT‘IyeHVIﬂ OnucaHue
Tvoe Haxatne «kHonku F1 nossonsieT
P 0T06pa3nTb TUMbl U3MEPEHWI
s CH1 BbiGop ncTovHuka curHana
ource
CH2
Add | Show all Bce namepeHus BeiBOogsaTCS Ha

aucnnen

[o6aenstoTcss BblOpaHHbIE  TUMbI
u3MepeHuin (otobpaxatotca B ne-
Add BOW HWXHEN YacTu aucnnesi, Mox-
HO OOQHOBPEMEHHO A00aBUTb TOMb-
KO 8 TMNOB N3MepeHUiA)

Remove Bce nsmepeHus ygansortca ¢ guc-
all nnes

[MoBopoTtom perynstopa M BbiGu-
paeTcs TUM U3MEpeHusl, KOTOpbIi
TpebyeTca yaanutb

Remove | Type

Ypansetcsa BblIOpaHHbIA TN n3me-
peHus

Remove

U3mepeHuns

M3mepeHna moryT ObiTb NpoBedeHbl OAHOBPEMEHHO Ans oboux ka-
HanoB. [ns npoBeaeHus n3mMepeHus Heobxoanmo, YTobbl kaHan bGbin
oTkpbIT (cocTosiHne ON). ABTOMaTMYECKME M3MEPEHUSI HENb3si MPO-
BOAWTL B CNeAylLmx cnyyasx: 1) Ha coxpaHeHHOW ocumniorpamve;
2) Ha ocuunnorpamme, nosy4yeHHOM B pesynbTaTte MaTemaTU4eckux
onepauuit; 3) B popmate otobpaxeHus XY; 4) B popmate Scan.

[Ina n3amepeHnsa YacToTbl M pasmaxa curHana B kaHane CH1, cpeaHe-
ro U cpegHeKkBagpaTU4YHOro 3HadeHust curHana B kaHane CH2 BbI-
nofHWTe cnepyoLne fevcTBns:

1. Haxxmute kHonky Measure, 4To6Obl Bbi3BaTb MEHIO (DYHKLUN U3Me-
peHun.

2. Haxxmute kHonky H1, 4tobbl Bei3BaTh MeHto Add.

3. Haxwmute kHonky F2 n Bbibepute kaHan CH1 B ka4yecTBe UCTOYHU-
Ka curHana.

4. Haxwvute kHonky F1, u B nesow 4acTtu gucnnes otobpasntcs ne-
peyeHb TMNOB u3MepeHuii. MosopoTom perynsatopa M Bbibepute
nsmepeHue nepuoga curHana Period.

5. Haxmute kHonky F4, n k namepsiembiM napameTrpam gobasutcs
nepvog curHana.
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6. CHoBa HaxmMuTe kHonky F1, u nocne nossneHust TINOB U3MepeHuia
B NeBOV YacTu gucnnes noBopotom perynsatopa M BbibepuTe name-
peHue vacTtoTbl curHana Freq.

7. Haxmute kHonky F4, n k namepsiembiM napameTrpam gobasutcs
Yyactota curHana. Ha stom pgobasneHve Tpebyembix napameTpos
curHana B kaHane CH1 3akoH4yeHo.

8. HaxmuTte kHonky F2 1 Bbibepute B KavyecTBe UCTOYHUKA curHana
kaHan CH2.

9. Haxwmwute kHonky F1, n nocne nosiBneHns TMNoB n3mepeHui B re-
BOV YacTu Aucnnes nosopoTom perynatopa M BbibepuTe nsmepeHve
cpepaHero 3HaveHus curHana Average.

10. Haxmute kHonky F4, n k namepsiemMmbiMm napameTpam go6asutcs
cpepaHee 3HayeHue curHana.

11. Haxmute kHonky F1, n nocne nosiBneHWs TUMOB U3MEPEHU B
neBoOW YacTu avcnnesi NoBopoToM perynstopa M Bbibepute nsmepe-
Hve pa3maxa curHana Vpp.

12. Haxwvute kHonky F4, n k nsamepsiembim napameTtpam fobasutcs
pa3max curHana. Ha atom pobaeneHne Tpebyembix napameTpos
curHana B kaHane CH2 3akoH4eHo (CM. pucyHok 5.67).

M:400us
S

@p:a ;
PucyHok 5.67. ABTOMaTnyeckue nsamepeHus

ABTOMaTMYecKoe uamepeHue NapameTpoB HaNPSHKEHUs
Ocumnnorpac no3BonsieT aBTOMAaTUYECKU W3MepsATb credyoLime
napameTpbl HanpsbkeHus: pasmax (Vpp), makcumanbHoe (Vmax),
MuHuMmaneHoe (Vmin), cpegHee (Average) 3HaveHus, amnnutygy
(Vamp), cpefHekBagpaTuUyHOe 3HayeHvWe Mo BCeW ocuunnorpaMmme
(Vrms), no nepsomy nepuogy (Cycle rms) 1 no BblgeneHHOMy UHTep-
Bany (Cursor rms), 3HaveHus BepxHero (Vtop) n HwxkHero (Vbase)
MMOCKMX FOPU3OHTarNbHBIX Y4YacTKOB CUrHamna, BEenUYMHbI MOMNOXW-
TenbHoro Bbibpoca Ha cpoHTe curHana (Overshoot) n oTpuuaTens-
Horo Bbibpoca nepen dppoHToMm curHana (Preshoot). Ha pucyHke 5.68
nsobpaxeH UMNynbC, Ha KOTOPOM MPOWNIIOCTPUPOBAaHLI Nepeync-
NeHHble napameTpbl.
Overshoot

v

Vmax

Vtop
Vpp

Vbase

L

Vmin

Preshoot

PucyHok 5.68. MNapameTpbl HanpsixeHus

Vpp: pasmax (pasHuua mexagy mMakcumMarbHbIM U MUHUMAIbHLIM M-
KOBbIMW 3HAYEHUSMN).

Vmax: MakcumanbHoe 3HayeHue HanpshkeHus no BCel ocuumnio-
rpamme.

Vmin: MuHumansHoe 3HaYeHne HanpshkeHust Mo BCer ocuunnorpam-
me.

Vamp: amnnutyaa curHana. PasHOCTb Mexay HUKHUM U BEPXHUM
YPOBHSIMU CUrHana.

Vtop: 3HaveHne BepxHEro nnockoro ypoBHs CuUrHana, nornesHoe npu
aHanuse NPsMOYrofbHbIX U UMMYFbCHBIX CUrHanNoB.

Vbase: 3HaueHve HWKHEro NNockoro ypoBHSi CUrHana, nonesHoe npu
aHanmae NPAMOYrofbHbIX U UMNYMbCHBIX CUTHANOB.
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Overshoot: 3HaueHne BbIGpoca Ha (PPOHTE UMMyNbCa, onpeaenseT-
ca kak (Max-Vtop)/Vamp, nonesHoe npu aHanuse npsMOYyrofibHbIX U
UMMYMbCHBLIX CUrHaNoB.

Preshoot: 3Hauyenne otpuuatenbHoro Bbibpoca nepen ¢poHTOM
uMmnynbca, onpegensietca kak (Min-Vbase)/Vamp, nonesHoe npu
aHanuae NPAMOYrofbHbIX U UMNYMbCHBIX CUTHANOB.

Average: ApudmeTnyeckoe cpegHee HanpshkeHns no BCen ocLmMImo-
rpaMmme.

Vrms: UCTWHHOE cpefHeKkBaApaTUYHOE 3HaveHne Mo BCeW OCLMIMIO-
rpamme.

Cycle rms: UCTMHHOE cpegHekBafpaTWYHOE 3HayYeHWe No NepBoMy
NONTHOMY nepuoay ocuunnorpamMmmebl.

Cursor rms: UCTUHHOE CpefHeKBaApaTNYHOe 3HaYeHne No MHTepBa-
ny mexay AByMs Kypcopamu.

ABTOMaTMYeCKOe n3mepeHne BpeMeHHbIX NapaMeTpoB
Ocuunnorpad nosBonseT aBTOMAaTUYECKW W3MepATb credyloLne
BPEMEeHHbIe napameTpbl, B TOM yucne vactoty (Freq), nepuog (Peri-
od), Rise Time, Fall Time, +Width, -Width, Delay 1—2% n
Delay 1—2%, +Duty, —Duty u Duty Cycle. Ha pucyHke 5.69 nsobpa-
XEH UMNynbC, Ha KOTOPOM MPOWMIIOCTPUPOBAHbLI NepeYnCreHHble
napameTpbl.

Rise Time Fall Time
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PucyHok 5.69. BpemeHHble napameTpbl

Rise Time: Bpems HapacTaHus nepegHero poHTa umnynbca, B
TeyeHne KOTOpOro ypoBeHb curHana nosbiwaetcs ¢ 10% ao 90% ot
ero aMmnnuTygbl.

Fall Time: Bpems y6biBaHWA 3agHero poHTa uMmnynbca, B Te4eHne
KOTOpPOro ypoBeHb curHana noHwkaetcs ¢ 90% o 10% ot ero am-
nNAMTYyabl.

+Width: LWuvprHa nonoxutenbHoro mMmnynsca Ha ypoBHe 50% am-
nAMTYyabl.

-Width: WwnpuHa oTpuuatensHoro nMmnynbca Ha ypoHe 50% amnnu-
TyApl.

Delay 1—2 ¥ : PasHocTb Mexay BpemeHem npuxoaa HapacTaroLero
poHTa B NEPBOM 1 BTOPOM KaHanax.

Delay 1—2%: PasHocTb Mexay BpemeHem npuxoaa ybbiBalowero
cpoHTa B NepBOM 1 BTOPOM KaHanax.

+Duty: KoaddpuumeHT 3anonHeHuss MONOXWUTENbHbIX MMMYMbCOB,
onpepensiemblii kak +D Width/Period (nepvog)

-Duty: KoadbdpumumeHT 3anonHeHus oTpuuaTtenbHbIX  UMMNYrbCOoB,
onpepensiembli kak -D Width/Period (nepuog).

Duty Cycle: KoachdmuneHT 3anonHeHusi, onpegensieMblii kak OTHO-
LUEHMWE LUMPUHBI MONOXWUTENBHOMO MMMNYNbCa K Nepuoay curHana.

5.5.8. KypcopHbie usmepeHusi

Haxmute kHonky Cursor, 4Tobbl BbI3BaTb Ha AUCMNEN MEHIO (DYHK-
umm kypcopHbIx nameperun (CURS MEAS).

KypcopHble uamepeHusi B HopmanbHOM pexume:

KypcopHble M3MepeHVsi B HOPMarbHOM pexuMe BKMHYaloT u3mepe-
Husa HanpsbkeHus (Voltage) n nsmepenusi Bpemenu (Time), kak noka-
3aHO Ha pucyHke 5.70.

OnuncaHne MeHI0 YHKLUUM KYPCOPHBbIX U3MEPEHWIA NPUBEAEHO B Crie-
gytolen Tabnuue:

MapameTtp | ocTynHble Onucanve
MEHI0 3HaveHus
OFF OTKNtoYEeHNEe KYPCOPHbIX M3MEPEHUI
OTobpakeHWe KypcopoB U MEHIO 13Me-
Voltage
Type PEeHNs HanpsHKEHUs.
Time OTobparkeHVe KypcopoB U MEHIO 13Me-
PEHUSI BPEMEHMU.
CHA1 Beibop kaHana, k ocuunnorpamMmme KoTo-
Source CH2 poro 6yayT NnpYMeHeHbI KypCopHble 13-
MepeHust

Tvpe
Voltage

PucyHok 5.70. MeHto doyHKLMN KypCOPHbBIX U3MEPEHWIA

[Mpy BBINONHEHMN KyPCOPHBIX U3MEPEHUI nonoxeHne Kypcopa 1 Mo-
XeT 6bITb HacTpoeHo ¢ nomolsto perynsitopa VERTICAL POSITION
kaHana CH1, a nonoxeHue Kypcopa 2 — C MOMOLLbIO perynartopa
VERTICAL POSITION kaHana CH2.

[na namepeHusa HanpspkeHus curHana B kaHane CH1 BbinonHute
cnegywowime OencTBus:

1. Haxxmute kHonky Cursor, 4ToGbl Bbi3BaTb MEHIO KYPCOPHbIX U3Me-
peHuI.

2. HaxwvuTte kHonky H2 n Bbibepute kaHan CH1 B kayecTBe MCTOYHW-
ka curHana B MeHio Source.

3. Haxmute kHonky H1, u B npaBon Yactn gucnnes nosiBUTCSH MEHI0
Type. Haxmute kHonky F2, 4ytobbl BbIGpaTh Ana aToro napamerpa
3HayeHve Voltage (namepenune Hanpsbkenus). MNpu 3aTom Ha gucnnee
NOSIBATCA [BE rOPW3OHTamnbHble MYHKTUPHbIE (DUONETOBLIE NNHUM,
COOTBETCTBYOLME Kypcopy 1 1 Kypcopy 2.

4. B cOOTBETCTBMU C OCOBEHHOCTAMU U3MEPSEMON OCLUMNNOrpaMMbl
BbIGepuTe nonoxeHus kypcopa 1 1 kypcopa 2 BpaLleHuem perynsro-
pos VERTICAL POSITION kaHana CH1 u kaHana CH2. B okHe B
NIeBOM HWXHEM YrNy OKHa OTOBpaXkeHWs ocumnnorpaMmbl NokasbiBa-
I0TCS1 Pa3HOCTb NOTEHUMAnoB Mexay Kypcopamun u Tekyliue 3Haye-
HVS NOMOXEHWN 06oMX KypCOPOB (CM. PUCYHOK 5.71).

PucyHok 5.71. Bug ocumnnorpaMmmMbl Npu KYPCOPHbIX U3MEPEHNAX
HanpsHxeHus

[ns n3mepeHns MPOMEXYTKOB BPEMEHM C MOMOLLBIO KypCOpOB Ha
curHane B kaHane CH1 BeinonHuTe cnegyowne AencTBus:

1. Haxxmute kHonky Cursor, 4ToObl Bbi3BaTb MEHIO KYPCOPHbIX U3Me-
peHun.

2. HaxwvuTte kHonky H2 n Bbibepute kaHan CH1 B kayecTBe UCTOYHU-
Ka curHana B MeHio Source.

3. Haxxmute kHonky H1, n B npaBon yacTun gucnnes nosiBUTCH MeHIo
Type. Haxwmute kHonky F3, 4yToObl BbIbpaTh Ansa aToro napamertpa
3HayeHne Time (M3MepeHVe BpeMeHHbIX uHTepBanos). [pu aTom Ha
gucnnee nosiBATCS ABEe BepTuKanbHble MYHKTUPHbIE uoneToBbie
NHUK, COOTBETCTBYIOLWME Kypcopy 1 1 Kypcopy 2.

4. B coOTBETCTBMU C OCOBEHHOCTSIMU U3MEPSEMON OCLUNIOrpaMMbl
BblbepuTe nonoxeHuns kypcopa 1 n Kkypcopa 2 BpalleHneM perynsro-
poe VERTICAL POSITION kaHana CH1 u kaHana CH2. B okHe B
NIEBOM HWXKHEM YrNy OKHa 0TOOpaXkeHWsi ocuMmnnorpaMmbl NokasbiBa-
I0TCA BPEMEHHOW MHTepBan Mexay Kypcopamu, obpaTHyto emy Benu-
Y/MHY C Pa3MEepHOCTbIO YacTOTbl, M TEKyLLME 3HAYEHWUS MONOXEHWUIA
060unx KypcopoB (CM. PUCYHOK 5.72).

KypcopHblie nsmepenus B pexume FFT

HaxmunTe kHorky Cursor, 4Tobbl Bbi3BaTb NOKa3aHHOE MEHI0 Kypcop-
Hbix usmepenun (CURS MEAS), koTopoe B pexume OGbicTporo npe-
obpaszoBaHusa Pypee (FFT) BknioyaeT namepeHune napametpos Vamp
(amnnutypa) n Freq (4acTtoTa). 3To MeHIo Noka3aHo Ha pucyHke 5.73.
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PucyHok 5.72. Bug ocumnnorpammbl Npy KYPCOPHbIX U3MEPEHNSX
BPEMEHHbIX UHTEpBaos
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PucyHok 5.73. MeHIo dyHKUMKU KypCOPHbLIX n3MepeHuii B pexxume FFT

OnuvcaHne MeHo OYHKLUN KypCOPHBIX M3MEPEHUI B pexume BbiCTpo-
ro npeobpasoBaHusa Pypbe NprBedeHo B creayollen Tabnuue:

MapameTtp | ocTynHble Onucanve
MEHI0 3HaveHus
OFF OTKNtoYEeHNEe KYPCOPHbIX M3MEPEHUI
OTobpakeHVe KypcopoB U MEHIO 13Me-
T Voltage
ype PEHUsI HanpPsHKEHUs!.
Time OTobpakeHWe KypcopoB U MEHIO 13Me-
PEHUSI BPEMEHMW.
Source Math FFT

Mpn BBINOMHEHWUN KYPCOPHBIX M3MEPEHWIN nonoxeHve Kypcopa 1 mo-
xeT 6bITb HacTpoeHo ¢ nomoubto perynatopa VERTICAL POSITION
kaHana CH1, a nonoxeHue Kypcopa 2 — C MOMOLLbIO perynartopa
VERTICAL POSITION kanana CH2.

[na n3amepeHns amnnnuTyabl KOMMNOHEHT CMEKTPa CUrHana BbINosHUTe
cnegyoLlume AeAcTBUSA:

1. Haxxmute kHonky Cursor, 4ToObl Bbi3BaTb MEHIO KYPCOPHbIX U3Me-
peHun.

2. Haxxmute kHonky H1, n B npaBon yacTu gucnnes nosiBUTCH MeHIo
Type. Haxmute kHonky F2, 4yto6bl BeiGpaTh TUn namepeHuii Vamp.
Mpn aToM Ha Agucnnee NosiIBATCA ABE rOpU30HTasbHbIE MyHKTUPHbIE
drnoneToBble NUHUKN, COOTBETCTBYIOLME Kypcopy 1 1 Kypcopy 2.

3. B cootBeTcTBUM C 0COBEHHOCTAMU M3MEPSIEMOW OCLMMIOrpaMMbl
BblbepuTe nonoxeHns kypcopa 1 n Kypcopa 2 BpalleHMeM perynsro-
poe VERTICAL POSITION kaHana CH1 u kaHana CH2. B okHe B
NIEBOM HWXHEM YrNy OKHa oTOOpaXeHWsi ocuMnnorpaMmbl NokasbiBa-
I0TCA PasHOCTb MOTEHLUMAarioB Mexay Kypcopamu u TeKylume 3Hade-
HYS NOMOXeHWI 060MX KypCOPOB (CM. PUCYHOK 5.74).

28

UHCTPYKLNA 10 SKCITNIYATALINN: SDS-cepusi
o :

: L T T

—

PucyHok 5.74. Bug ocumnnorpaMmmMbl Npu KYPCOPHbIX U3MEPEHNSX
amnnuTyA KOMMOHEHTOB CneKTpa curHana B pexume FFT

[ns n3mepeHns 4acToTbl C MOMOLLIO KypCOPOB BbIMOMHUTE crneay-
e oencTeus:

1. Haxxmute kHonky Cursor, 4ToObl Bbi3BaTb MEHIO KYPCOPHbIX U3Me-
peHun.

2. Haxxmute kHonky H1, n B npaBon yacTun gucnnes nosiBUTCH MeHIo
Type. Haxmute kHonky F2, 4tobbl Bbibpath Tvn mnamepenuii Freq.
Mpn atom Ha Aucnnee nosIBATCA ABe BepTUKanbHble MyHKTUPHbIE
duoneToBble NUHUKU, COOTBETCTBYIOLLME Kypcopy 1 n Kypcopy 2.

3. B cootBeTcTBUM C 0COBEHHOCTAMU M3MEPSIEMOW OCLMMIorpaMMbl
BblbepunTe nonoxeHns kypcopa 1 n Kypcopa 2 BpalleHMeM perynsro-
poe VERTICAL POSITION kaHana CH1 u kaHana CH2. B okHe B
NIEBOM HWXKHEM YrNy OKHa OTOOpaXKeHWsi ocuMnnorpaMmbl NokasbiBa-
I0TCA PasHOCTb YacTOT MexAdy Kypcopamu U Tekylne 3HaveHus no-
NOXeHWU 06oMX KypcopoB (CM. pUCYHOK 5.75).

0.000Hz

PucyHok 5.75. Bug ocumnnorpaMmmMel Npu KypCOPHbIX U3MEPEHNSX
YacToTbl curHana B pexumve FFT

5.5.9. Aemomamuyeckasi Hacmpolika Wkasnbl

ABTOMaTuyeckass HacTpomWka LiKanbl (aBTomacwTabupoBaHue) -—
OouYeHb MornesHas Ans HavMHaloLwuMx nornb3oBaTtenen ocuunnorpada
YHKLUSI, MO3BONSAOLLANA BbINOMHATL NPOCTOE M ObICTpOE TeCTUPOBa-
HVe BXOAHOro curHana. ®yHKUMSI aBTOMAaTUYECKU MPUMEHSIETCH K
nocrneayowmMM CuUrHanam, Aaxe ecnuv B KakOW-TO MOMEHT BpeMeEHMU
usmeHsoTca. PyHkUMA aBTomacwTabupoBaHus obecneynBaeT aBTo-
MaTUYECKYI0 HacCTpOWKy 3amnycka, BepTUKanbHY0 U FOPU3OHTarnbHYO
pa3BepTKy B COOTBETCTBUW C BUAOM, aMNIMTYyA0ON U 4acTOTOW CUTHa-
na.

PucyHok 5.76. MeHio aBTOMaTU4YeCKON HAaCTPOMKM LUKasbl
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OnuvcaHne 3neMeHToB MeHI0 (PYHKLUM aBTOMaTUYECKON HacTpOWKu
LUKanbl NpvBeAeHO B cneaytollen Tabnuue:

MapameTtp | ocTynHble

OnucaHue
MEHI0 3HaYeHusA

ON BkntoueHne asTomaciutabrupoBaHus

Autoscale
OFF BblknioyeHve aBToMacTabupoBaHusi

MoacTponika 1 ropnsoHTanLHoOW, 1 Bep-

TUKanbHOW pa3BepTKM B COOTBETCTBUM C

N3MEHeHWeM curHana

MoacTporika TONbKO rOPU3OHTanbHOM

pa3BepTKM B COOTBETCTBUMN C U3MEHEHU-

eMm curHana

F‘“ MoacTtponka ToNbKO BEpTUKanbHOM pas-
4 |BepTk1 B COOTBETCTBUM C UBMEHEHMEM

curHana

E i
[~ [

Mode

m OTobpaxeHne HecKonbK1UX NepnoaoB
curHana

Wave
m OTob6paxeHne TONbKO OJHOIO UNN ABYX
nepunoaoB curHana

Ecnn Bam Tpebyetcs nsmepsatb ABYXKaHamnbHbIA CUrHan, BbINONHUTE
crieqytolume AencTeus:

1. Haxxmute kHonky Autoscale, n Ha gucnnee nosiBUTCH MEH0 OyHK-
umn.

2. Haxxmute kHonky H1, 4tobbl BeiGpaTh 3HavyeHe ON.
3. Haxwmute kHonky H2 n BbiGepute 3HaveHune
Mode.

4. Haxmute kHonky H3 un BbiGepute 3HayeHune mm napameTpa
Wave.

Mocne aToro ocuunnorpamMMa NpMMeT BUf, KOTOPbLIN NokasaH Ha pu-
cyHke 5.77.

) napameTpa

—2.00d1v]

4my (2 X8

PucyHok 5.77. Bug ocuunnorpamMmbl npy aBTomacutabrvpoBaHum no
BEPTUKANbHOW U FOPU3OHTarNbHOM OCAIM C OTODPaXeHNEM HECKOMNbKNX
nepvoaoB curHana

MpumeyaHus:

1. MNocne nepexoda B pexum aBTOMAaTUYECKOW HACTPOWKW LUKanbl B
NeBOM BeEpPXHEM yrny aucnnesa ¢ nepuopuyvHocTeio 0,5 ¢ bypet mu-
rate 3Haq0|<®.

2. B pexume aBTOMacLUTabupoBaHus ocumunnorpad MoXeT CaMoCTO-
SATEeNbHO BblbpaTh TMN U pexumM 3anycka (no ¢poHTy, N0 BUAEOCUr-
Hany). B aTom pexvme MeHIo HacTpoWikM 3anycka He4OCTYMHO.

3. B pexume XY, B cocTosiHum STOP npu HaxaTum kHonkv Autoset
ONs nepexofa B pexum aBToMacluTabuposaHus ocuunnorpad nepe-
kntoyaeTcs B pexum YT ¢ aBTOMaTU4eCKUM 3aryCcKoM.

4. B pexvme aBTOMacwTabupoBaHua ocuunnorpad Bceraa ycraHas-
NMBaeTCsa Ha CBS3b MO MOCTOSHHOMY TOKY C aBTOMaTUYeCKUM 3anyc-
koM. B 3TOM pexume nonbITkM U3MEHWUTb TWUM Pa3BA3KM Bxoda Unv
pexuMm 3anycka He ByayT UMeTb HuKakoro addexTa.

5. Ecnu B pexume aBTOMacLLUTabupoBaHUs perynupyeTcs CMeLleHne
no BepTMKanu, BepTuKanbHas pa3BepTka, ypOBEHb 3anycka Unu ropu-
30HTanbHas passeptka B kaHane CH1 unu CH2, To ocuunnorpad
BbIKIIOYNT PYHKUMIO aBToOMacluTabupoBaHus. [ins Bo3BpaTa B 3TOT
pexunm Haxmute kHorky Autoset.

6. OTKMoYMTE NOAMEHI0 B MEHI0 aBToMacluTabuposaHus. Mpu aTom
byHKUMSI aBTOMacLiTabupoBaHusl oTknovaeTcs. BknoveHne nogme-
HIO MPUBOAMT K BKIMIOYEHUIO aBTOMacLUTabupoBaHus.

7. B pexvume 3anycka no BuaeocurHany AuanasoH ropusoHTarnbHOW
wkanbl coctaenseT 50 mkc. Ecnn oguH kaHan HacTPOEH Ha 3arnyck no
OpPOHTY, a ApYro — Ha 3anyck no BuaeocurHany, To AvanasoH ropu-

30HTanbHOW LuKanbl Takke coctasut 50 MKc, Tak npubop ByaeTt opu-
€HTVPOBAaTLCA Ha PeXUM 3anycka Mo BUAEOCUrHany.

8. MNpu BkNOYeHUM aBTOMAacLTabupoBaHua OyayT MPUHYAUTENBHO
yCTaHOBMEHbI CreayoLwmne HacTPOVKK:

a) ocuunnorpad NepeknioyYnTCs C AONOMHUTENbHON FOPU3OHTANBHOWM
LKanbl Ha OCHOBHY!O;

6) ecnu pexum cbopa AaHHbIX ocuunnorpadom ycTaHOBMEH Ha
yCpeaHeHue, TO OH NePEKITIYNTCS Ha PEXNM OBHapYXeHUs MUKOB.

5.5.10. Paboma co ecmpoeHHol cripaskol

1. Haxmute kHonky Help, n Ha Aucnnee nosiBuTCS ornmaenexHue
cnpaBkw.

2. Bblbepute Tpebyembii pa3gen cnpasku C MOMOLLBIO KHOMOK H1 n
H2 wnn nosopoTom perynsatopa M.

3. YTtobbl OTKPLITL BblIOpaHHbIN pasgen, HaxmuTe kHonky H3 wnn
NpPOCTO HaXxMuTe Ha perynsaTtop M.

4. Haxmute kHonky H5, 4ToGbl BbINTM M3 CMpaBKKM UMW BbINOSHUTL
apyrve onepauuu.

5.5.11. Ucnonb3oeaHue ucrnosiHumMesibHbIX KHOMOK
K ncnonHuTenbHbIM KHOMKam oTHocsATcs kHomkv Autoset, Run/Stop,
Single, Copy.

Autoset

ABTOMaTUYecKasi HacTpolika ABMNAETCA BeCbMa MNonesHbiM U BbICT-
pbiM cnocobom npumeHeHust Habopa 3apaHee 3afaHHbIX PYHKUMIA KO
BXOAHOMY CUrHany 1 oTobpaxeHus ocLMnNnorpammel, B ONTUMansHOM
Ons ee HabnoaeHus Buge. Ota PyHKUMA TakkKe BKOYaeT BbIMOSHe-
HVe psaga U3MepeHun.

OcobBeHHOCTM  HaCTPOMKM  OCLMMMOrpaMMbl  NpU  UCMOMb30BaHUK
dyHKUMKM aBTOMaTM4ecko HacTponku Autoset, nokasaHbl B crnegy-
toLen Tabnuue:

MapameTp HacTtpoiika
Pexnm cbopa faHHbIX Tekymn
Pa3Bsizka Bxoga CB$3b N0 NOCTOSAHHOMY TOKY
HactpavBaeTcs Ha onTuManbHbIn Mac-
BepTukanbHas wkana
wrtab
Monoca nponyckaHus MonHas
YpoBEeHb NO ropu3oHTan1 CpegHui
HactpavBaeTcs Ha onTuManbHbIn Mac-
[opu3oHTanbHas wkana
wrtab
Twn 3anycka TekyLmn
McTouHMK nyckoBoro Moka3biBaeTCs MUHUMArbHOE YMUCNOo
curHana KaHanos
Pa3Bsizka NyCcKOBOT o
a3BsA3Kka MyCKOBOro Texywit
curHana
HaknoH cpoHTa 3anycka Tekywmn
YpoBeHb 3anycka HacTpoeH Ha cpeHUiA YpOBEHb cUrHana
Pexum 3anycka ABTOMaTHYECKUI
Popmat oTobpaxxeHus YT

OueHKa TMna ocuunnorpaMmmbl ¢ nomouibio yHkumm Autoset

B Ocuwunnorpade npegycMoTpeHa knaccuduvkauus no nstv Tunam
CUrHasnoB: rapMOHUYECKUI (CUHYCOMAANbHbBIV), NPAMOYrOMnbHbIN, BU-
[eocurHan, NoCTOAHHOE HanpsXXeHUe, HEM3BECTHBI curHan.

OTUM TUNam CMrHanoB COOTBETCTBYIOT CNEAYHOLLNE MEHIO:

"apMOHMYecKknin curHan (HecKomnbko MepuofoB, OANHOYHBIA MEpPUOA,
6bicTpoe npeobpasoBaHve Pypbe (FFT), oTmeHa aBTomacwiTabupo-
BaHWsA):

MpsMOyronbHbIA CMrHan (HECKONbKO NepuoaoB, OAMHOYHLIN MEPUOA,
HapacTalLwmin OpPoHT, HUCMaAgAWMIA PPOHT, OTMEHaA aBTOMacLUTa-
BbupoBaHus):

Buaeocurnan:

Tvpe

line fiel
L

MocTosiHHOE HanpsixeHue, HEW3BECTHbIN CUrHan:
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OnuncaHne HeKoTopbIX MUKTOrpamm:

- «Heckonbko nepnogoB»: 0TOGpaXKeHNe HECKONbKUX NEPUOOOB CUT-
Hana;

- «OgnHOYHbBIN Nepuof»: oTobpaxKeHne ofHOro nepuoaa curHana;

- «FFT»: nepeknioveHne B pexum ,ObICTpoOro npeobpas3oBaHus
®dypbe;

- «HapacTawowmii poHT»: oTOOpaxeHWe HapacTarowero (poHTa
curHana;

- «Hucnagaowmn cpoHT»: oTobpaxeHue HucnapawLwero gpoHTa
curHana;

- «Cancel Autoset»: Bo3BpaT k OTOOPAXKEHUIO BEPXHENO MEHIO U UH-
dopmauum 06 ocumnnorpamme.

Run/Stop

BkntoueHue v BbIKNoYeHNe BbIOOPKM AaHHBIX BXOAHbLIX CUTHArOoB.
MpumevaHue: Korga B coctosiHum STOP He npousBoautcs BbiGopka
OaHHbIX, BEPTUKAmNbHYIO U FOPU3OHTarNbHY0 pasBepTKy MO-MpexHeMy
MOXHO perynupoBaTb, TO €CTb, OCLWMANOrPaMMy MOXHO PacTsiHyTb
UM cXaTb B TOPU3OHTANIbHOM MWW BEpPTUKaNbHOM HamnpaBreHuu.
Koraa ueHa pgeneHus ropusoHTanbHow wkanbl <50 Mc, ero MoXHO
pacTsaHYTb €elle Ha YeTbipe Lara.

Single

OTa KHOMKa NO3BOSISieT HEMOCPEACTBEHHO MEPENTN B PEXUM OfHO-
KpaTHOro 3anycka, npu KOTOpOM Mpu BO3HUMKHOBEHWUM MYCKOBOrO CO-
6bITUS hopMUpyeTCs OAHAa ocuMmnIiorpaMma, Nocne Yero NPouCXoanT
ocTaHoBKa.

Copy

Ocumnnorpammy MOXHO COXPaHWTb, NPOCTO HaxaB kHonky Copy Ha
naHenu ynpaseneHus ocuunnorpadgpa npu niobom Buae MonbL3oBa-
TenbCKOro MHTepdperica Ha gucnnee. MICTOUYHMK curHana u agpec
COXpaHeHusi BblOMPalOTCsl B COOTBETCTBMM C HAaCTpoOMKaMu MEHI0
dyHKUMM Save ans Tuna coxpaHsieMbix AaHHbix Wave. Bornee no-
OpoBHO (YHKUMSI COXpaHeHus AaHHbIX onucaHa B pasgene 5.5.3
«CoxpaHeHne ocuunnorpaMmbl U BbI3OB €€ 13 NaMsTu».

maBa 6
OBMEH OAHHbIX C KOMNbIOTEPOM

Ocuunnorpadbl cepun SDS nogaepxuBaloT 0OMeH AaHHbIX C KOM-
netoTepom no nHtepgericam USB, LAN n COM. MporpammHoe obec-
neyeHve Ans paboTbl ¢ ocumnnorpacoM MOXHO MCMonb3oBaTb AMs
TOro, YToBbl COXpaHATb, aHanM3WpoBaTb U OoTOOpaxaTb AaHHble Ha
KOMMNbtoTepe, a Takke ANS AUCTaHLUMOHHOTO YnpaBrieHWsl OCLMMo-
rpacom.

Hwxe onucaHa npoueaypa NOAKMYEHUs ocumnnorpadga K Komnbio-
Tepy. BHayane HeobxoAMMO yCTaHOBUTb Ha KOMMbIOTEP NpoOrpamm-
Hoe obecneveHne ana paboTbl ¢ ocuunnorpadom, KOTOpoe HaxoauT-
Csl Ha MNOCTaBMSIEMOM BMeCTe C ocuunnorpacom KOMMakT-gucke.
MpeOycMoTpeHbl HECKONbKO anbTepHaTUBHbLIX CMOCOBOB MoAKmMoYe-
H¥s ocumnnorpada K KomnblTepy.

6.1. MoakntoyeHue 4yepes nopt USB

B 00K Oscilloscopo Software 2.0.5.11 | e9(=1[e3)

O Cursor

Divizions: [-10710]
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PucyHok 6.1. MogkntoyeHne Kk komnbroTepy Yepes nopt USB

1. MopcoeauHeHue: coeauHUTE ocuumnnorpad C KOMMNbIOTEPOM C
nomoubto kabens USB yepes nopt USB Tuna «yctpoiictBo» Ha npa-
BOW NaHenu ocuunnorpada.

2. YcrtaHoBKa pgpavBepa: 3anyctute Ha KOMMblOTepe nporpammy
paboTbl ¢ ocuunnorpadgom. MNpongmTte npouenypy, o603HaAYEHHYHO
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kak «l. Device connection», ona yctaHOBKM ApariBepa ocuunnorpa-
da.

3. MporpaMmmHasi HacTpolka nopTa: 3anycTuTe Ha KOMMblTepe
nporpammy paboTbl ¢ ocuunnorpadgoM. Haxmute Ha kHonky «Com-
munications» B CTpoke MEHI0 B BEpXHEeW 4YacTu OKHa Mmporpammel,
BblibepeTe B BbiMaBlUEM MeHI0 cTpoky «Ports-Settings», B oTKpbIB-
LLIeMCS1 AVanoroBOM MeHI0 HacTpoek ycTaHoBuUTe napametp «Connect
using» Ha 3HayeHne «USB». [Nocne ycnewHoro nogkntoyYeHnst oc-
umnnorpadga MHgpopMaLMOHHasi CTpoka B HMXKHEM NPaBOM Yriy OKHa
nporpaMMbl U3MEHMUT LBET Ha 3€IEHbIN.

6.2. MoakntoyeHue 4yepes nopt LAN

6.2.1. Mpsimoe nodknro4eHue

1. NMopcoeaunHeHnue: nogcoeanHute ceteson kabenb (LAN) k mopTy
LAN, pacnonoxeHHOMy Ha npasoWi naHenu ocuwunnorpada. Noaco-
eavHUTe Apyron KoHew, ceTeBoro kabensi k nopty LAN komnbtoTepa.
2. HacTpoika ceTeBbiX napaMeTPoOB KOMMbIOTEpa: NOCKOSbKY OC-
uunnorpad He noaaepXxuBaeT aBTomaTuyeckoe nonydvexue |P-
agpeca, Heobxogumo 3agaTb cTatudeckun |P-agpec BpydHyto. B
npuMepe Ha pucyHke 6.2 ocumnnorpady npucsoeH |P-agpec
192.168.1.71.

Internet Protocol (TCP/IP) Properties

General

You can get IP settings assigned automatically f your network supports
|  this capability. Ctherwise, you need to ask your network administrator for
the appropriate |F settings.

() Obtain an IP address automatically
(&) Use the following |F address:

P address: . .
Subnet mask:
Default gateway: [192.188. 1 . 1]

(%) Usg the following DNS server addresses:
[192.188. 1 . 1 |

Prefemed DINS server:

Atemate DNS server:

Advanced...

H Cancel ]

| oK

PucyHok 6.2. HacTponka ceTeBbIX napameTpoB KOMMbloTepa

3. HacTpoiika napameTpoB ceTu B nporpamme paboTbl C ocuun-
norpadom «OWON Oscilloscope Software»: 3anyctute Ha kom-
nbloTepe nporpammy paboTsl ¢ ocuunnorpadoM. Beibepute anemeHT
«Ports-settings» B meHtio «Communications». YcTaHoBuTEe napameTp
«Connect using» Ha 3HayeHne «USB». MNepBble Tpu bavita IP-agpeca
OOMKHbI coBnagatb C nepsbiMuM Gantamu IP-agpeca, 3agaHHoro B
KOMMblOTEPE, MOCNeAHWn GaiT JormkeH oTnuyatbes. B npumepe Ha
pucyHke 6.3. 3agaH agpec 192.168.1.72. [lnanasoH 3Ha4yeHun napa-
meTpa port coctasnset 0-4000, HO nopTel ¢ agpecamu MeHee 2000
BCeraa WCMomnb3yloTCs, MNO3TOMY peKOMeHOyeTcs YcTaHaenvBaTb
3HayeHue Bonee 2000. Ha pucyHke 6.3 3agaH agpec 3000.

4% Ports—settings 3
— g®
1P y(TaE. 166, 1.72 pm:

Custom USB Transfer Instructions(Soms Types cam chooss to get bin / bmp or desp-memory data)
OfaveForm (D) Image (OHigh Memery Depth
Get Image File " bmp”

Setting
Keep Getting Delay (ns): 2000

[J8ave data file antomatically to below directory

For there is a linit nunber of files in one single directory of Hindews File System (FATLS, FAT3Z, NTFS),
the rumber of files to be saved is mot certain, it is recommended to choose a directory in NIFS disk drive,

? turn off the storage channels in device, nd use short directory path to save more files

[ [ | [ et Data now! | [Keep Getting now! |

PucyHok 6.3. HacTpoiika napameTtpos cetu B nporpamme OWON
Oscilloscope Software
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4. HacTtpomka ceTeBbIx napameTpoB ocuunnorpaca: Ha naHenu
ynpasneHus ocuunnorpadom HaxmuTe kHonky Utility, a 3atem kHon-
ky H1, noeopotom perynstopa M BbiGepute onuuio LAN Set.
HaxmunTe kHonky H2, n B npaBon 4actu gucnnes nossBUTCH MEHIo
HacTpoeKk. YCTaHOBUTE Takue xe 3HadeHus napametpoB IP u Port,
Kak B OkHe «Ports-settings» nporpammbl paboTbl ¢ ocumnnorpacdom B
n.3. Haxwvute kHonky H3, 4To6bl BbIOpaTh KOMaHay «Save set». No-
ABUTCA coobLueHne «reset to update the config». Mocne o6HoBNEHUS
HacTpoek ocuunnorpaga yCTaHOBUTCS HOPMaribHbI OBMEH AaHHbIX
mexay ocumunnorpadom 1 Nporpammon.

192 168
72

PucyHok 6.4. HacTpolika ceTeBbIX napamMeTpoB ocuunnorpada

6.2.2. [NoOknroyeHue Yepe3 poymep

1. NoacoeaunHenue: nogcoeanHuTe ceteBon kabenb (LAN) k nopty
LAN, pacnonoxeHHOMy Ha npasowi naHenu ocuwunnorpada. Noaco-
efMHWTe OpYyroi KoHel, ceTeBoro kabens k poytepy. KomnbioTep Tak-
Xe [oMmKeH BbiTb NOAKMIOYEH K poyTepy.

Internet Protocol (TCP/IP) Properties

Genersl |

You can get IP settings assigned automatically f your network supports
this capability. Ctherwise, you need to ashk your network administrator for
the appropriate |F settings.

{7 Obtain an IP address automatically
{®ilse the following |F address:

IP address: 1192 188. 1 . 71 D
Subnat mask: c:]:i55 . 255 . 255 _D:I)
Default gateway: 192068 T =1

() Use the following DNS server addresses:
Erefemed DNS server: B

Altemate DMNS server: | . . . |

][ Cancel ]

[ ok

PucyHok 6.5. HacTpolika ceTeBbIX mapaMeTpoB KOMMbOTEPa

2. HacTpoika ceTeBbiX napaMeTPoOB KOMMbIOTEpa: NOCKOSbKY OC-
uunnorpad He noaaepXxusBaeT asTomaTuyeckoe nonydvexue |P-
agpeca, Heobxogumo 3apjaTb ctatudeckun |P-agpec Bpy4Hyto. Oc-
HOBHOW LUMIO3 M Macka MoAceTU AOSMKHbl ObiTb 3afaHbl B COOTBET-
CTBMM C NapameTpamu poyTepa. B npumepe Ha pucyHke 6.5 ocuwmn-

norpady npucsoeH IP-agpec 192.168.1.71,
255.255.255.0 u ocHoBHOWM wnto3 192.168.1.1.

3. HacTpoiika napameTpoB ceTu B nporpamme paboTbl C ocuui-
norpacom «OWON oscilloscope software»: 3anyctute Ha komnb-
toTepe nporpammy paboTbl ¢ ocuunnorpacgpom. BbibGepute anemeHT
«Ports-settings» B meHto «Communications». YcTaHoBuTe napameTp
«Connect using» Ha 3HayeHve «USB». MepBble Tpu Gaiita IP-agpeca
[OMKHbI coBnafatb ¢ nepsBbiMu Gavitamn IP-agpeca, 3agaHHoro B
KOMMblOTEPe, NocneaHuin GanT fOImkeH oTnuyaTtbes. B npumepe Ha
pucyHke 6.6. 3agaH agpec 192.168.1.72. [lnanasoH 3HaveHun napa-
meTpa port coctasnseT 0-4000, HO nopTbl ¢ agpecamu meHee 2000
BCErAa WCMnonb3yloTcs, NO3TOMY PeKkoMeHAyeTCs YycTaHaBnvBaTb
3HayeHve 6onee 2000. Ha pucyHke 6.6 3agaH agpec 3000.

MacCka noacetu

&% Ports—settings &\

Connect. usine (TSN 2|

Custom USE Transfer Instructions(Some Types can choose to get bin / bmp or deep-memory data)
O HaveForm (D) Inage (OHigh Memory Dapth

Get Inags Fils " bup

Setting:

Heep Getting Delay(ns): 2000 %

[J5ave data file autematically to below directery

[ ] [Brouse

For thers iz a limit number of files in one single directory of Windews File System (FATIS, FAT3Z, NTFS),
o the mmber of files to be zaved iz not certain, it iz recommended to cheose a directory in NIFS disk drive,
twrn off the storage chennels in device, end use short directory path to save more Eiles.

[ [ ] [ et Data nowl | [Kesp Getting nor! |

PucyHok 6.6. HacTpolika napameTpos ceTu B nporpamme OWON
Oscilloscope Software

4. Hactpoika ceteBbix napaMeTpoB ocuunnorpada: Ha naHenu
ynpasneHusi ocumnnorpacdom HaxmuTe kHonky Utility, a 3atem kHon-
ky H1, nosopotom perynstopa M Bbibepute onuuio LAN Set.
HaxmuTe kHonky H2, u B npaBoi 4actTu gucnnes nosiBUTCA MEHIO
HacTpoek. YcTaHoBWTe Takue e 3HaveHus napametpos IP un Port,
Kak B okHe «Ports-settings» nporpammel paboTsbl ¢ ocuunnorpacdom B
n.3. 3HayeHust ceTeBOro LWM3a U Macku ceTn AOMMKHbI ObiTb ycTa-
HOBMeEHbl B COOTBETCTBUW C NapameTpaMu poytepa. HaxmuTe KHomnKy
H3, 4To6bl BbIGpaTh KOomaHay «Save set». MNosiBUTCA coobLieHve
«reset to update the config». MNocne obHoBNEHUS HAaCTpoek ocLMNIo-
rpada ycTaHOBWTCA HOpMarnbHbI OOMEH AaHHbIX MeXZdy OCLMmno-
rpacbom n nporpammon.

192 168
72

PucyHok 6.7. HacTpoika ceTeBbIx napameTpoB ocuunnorpada

6.3. MoakntoyeHue yepe3 COM-nopt

1. NoacoeguHeHune: coeauHuTe ocuunnorpad € KOMMNbIOTEPOM C
nomoLpbio kabens yepes COM-nopT Ha NpaBoy NaHenu ocuunorpa-
da n COM-nopT KOMMblOTEPA.

2. YcrtaHoBKa pgpavBepa: 3anyctute Ha KOMMbloTepe nporpammy
paboTbl ¢ ocuunnorpadom. Mponaute npoueaypy, 0603HaYEHHYIO
kak «l. Device connection» agns yctaHoBku ApaviBepa ocuunnorpa-
da.

3. MporpammHas HacTpolka nopTa: 3anycTuTe Ha KOMMbloTepe
nporpammy paboTbl ¢ ocuunnorpadom. HaxmuTe Ha kHonky «Com-
munications» B CTpOKe MEHI0O B BEpXHell 4acTu OKHa nporpammbl,
BbibepeTe B BbiMaBlleM MeHK CTpoky «Ports-Settings», B OTKpbIB-
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LLiemCcs AnanoroBoM MeH0 HacTpoek ycTaHoBuTe napametp «Connect
using» Ha 3Ha4eHve «COM».

YT106bl NogpobHee O3HaKOMWUTBLCA C paboTol nporpaMmbl, BOMAS B
OKHO MporpamMmbl, HaXmMuTe KHorky F1, 4ToBbl OTKpPLITL CipaBKy Npo-
rpammbl.

naBsa 7
OEMOHCTPALUUOHHbLIE MPUMEPbBI

7.1. Npumep 1: U3amepeHne napameTpoB NPOCTOro CUrHa-
na

Llens atoro npumepa cOCTOMT B TOM, YTOObI MOMYy4MTb OCLMMNO-
rpamMmmy HeM3BECTHOro curHana u U3MepuTb ero 4acTtoTy U amniauTy-
ay.

I. Ana 6bicTporo hopMMpPOBaHMSA OCLUINIOrPaMMbl CUrHana Bbl-
nosiHUTe cneaylowme AeUCTBUA:

1) B meHo ocuunnorpada yctaHoBuTe KO3hdUUMEHT ocrnabneHus
Ha 10X. Ha To e 3HayeHune yctaHoBUTE k0adpULMEHT ocnabneHusi
wyna (cM. pasgen 4.6 «YcraHoBka koadpduumeHTa ocnabnenuns Ly-
na»).

2) NopcoegunuTe Wwyn kaHana CH1 k o6crnegyemon Touke uenu.

3) HaxmuTe kHonky Autoset.

Ocumnnorpad BbIMOMHWT MpoLeaypy aBTOMaTUYECKOW HAaCTPOWKM
wkansl (Autoset), 4Tobbl oNTMMKM3NPOBaTL BUA ocuunnorpaMmel. Ha
OCHOBEe C)OPMMPOBAHHOTO W306paXeHus Bbl MOXeTe MNpPOoBOAUTb
OanbHEeNLWYo PerynvpoBKy BepTUKaNbHOM W rOpu3oHTanbHOM pas-
BEPTKWN A0 ONTUMAsbHbIX AN BAC BENUYMUH.

PucyHok 7.1. UsMepeHune 4acToTbl U pa3maxa 3agaHHoro curHana

Il. BbinonHeHWe aBTOMaTU4e€CKUX M3MEepPEeHUin

Ocumnnorpad Mno3BOMsieT aBTOMAaTUYECKW W3MEPSITb napameTpbl
6onbLlUMHCTBA TUMOB CUrHanoB. [na n3amepeHus nepuoga u 4acToThbl
curHana B kaHane CH1, a Takke cpegHero 3HayeHus u pa3maxa cur-
Hana B kaHane CH2 BbinonHuTe criegyoLwve AenCTBusS.

1) Haxkmute kHonky Measure, 4ToObl BbI3BaTb MEHIO U3MEPUTENBHbIX
PYHKLMIA.

2) Haxxmute kHonky H1, 4yTobbl oTo6pasuts MeHio fobasneHns nave-
psiembix napameTpos Add.

3) Haxwmute kHonky F2, 4ytobbl BbIGpaTh kaHan CH1 B kavecTse uc-
TOYHMKA curHana.

4) Haxmute kHonky F1, u B neBon yactu gucnnes otobpassTcs go-
CTyMHble ANs M3MepeHus napameTpbl. [MoBopoTtom perynsitopa M
BblbepuTe napameTp Period.

5) Haxxmute kHonky F4, n nepuopg curHana go6asutcsa B Habop name-
psieMbIX NapamMeTpoB.

6) Ewe pa3 Haxmute kHonky F1, n B nesomn 4Yactu gucnnes cHosa
oTobpasnTcsa cnucok napameTpos. MNMosopotom perynstopa M Bbibe-
puTe napameTp Freq.

7) Haxwmute kHonky F4, n yactota curHana gobasutca B Habop u3-
MepsieMblx napameTpoB. Ha aTom onepauun ¢ kaHanom CH1 3asep-
LUEHbI.

8) Haxmute kHonky F2, 4ytobbl BbIGpaTh kaHan CH2 B kavecTse uc-
TOYHMKA curHana.

9) Haxmute kHonky F4, n B neBon yacTtu gucnnes otobpasutcs cnu-
cok napametpoB. [loBopotom perynstopa M BbiGepute napameTp
Average.

10) Haxmute kHonky F4, n cpegHee 3HaveHue curHana gobasutcs B
Habop n3mepsiemMbix NapameTpoB.
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11) Haxmute kHonky F4, n B neBom 4actu gucnnes oTtobpasutcs
cnuncok napameTpos. [ToBopoTom perynsatopa M Beibepute napameTp
Vpp.

12) Haxwmute kHonky F4, n pa3max curHana gobasutcsa B Habop un3-
MepsieMblx napameTpoB. Ha aTom onepauun ¢ kaHanom CH2 3asep-
LLEHBI.

[Mocne aTtoro 3HayeHWs nepwopga, 4acTOTbl, CPEOHEro 3HayYeHus un
pa3Maxa HanpshkeHus OyayT oTobpaxaTbCA B NEBOM HWXHEM Yrny
avennes, nepnognyeckn obHOBNSACH (CM. PUCYHOK 7.1).

7.2. Npumep 2: YcuneHuwe curHana B obcneayeMon Lenm

Llenb aTtoro npumepa coctouT B TOM, 4TOObI ONpeaenuTb koadduLm-
€HT YCUINEeHUs yCunutens B M3meputenbHon uenu. BHavane ocuun-
norpad vcnonb3yeTcs AN U3MEpPEHUst aMnnuTyAbl BXOAHOMO U Bbl-
XOOHOro curHanos B obcriegyemon uenu, a 3aTem — Ans onpegene-
HYS KO3 ULIMEHTA YCUNEHUS NO U3BECTHLIM (hOpPMyIam.

B meHo ocuunnorpada yctaHoBuTe KO3dUUMEHT ocnabneHnsa Ha
10X. Ha TO e 3HauyeHue ycTaHoBWUTE KO3(DULUMEHT ocnabneHus
wyna (cM. pasgen 4.6 «YcraHoBka koadduumeHTa ocnabnenns Ly-
na»).

MopanTte BxogHOW curHan B obcnegyemow uenu Ha kaHan CH1, a
BbIXOAHOW CUrHan B TOW e uenu — Ha kaHan CH2.

Mopsaok aencTBUiA:

1) Haxmwute «kHonky Autoset, n ocuunnorpad aBTOMaTU4ECKM
HacTpouT ocuunnorpaMmel Ans o6oux kaHanoB, YTObbl ONTUMU3NPO-
BaTb WX BMA.

2) Haxmute kHonky Measure, 4ToObl BbI3BaTb MEHIO M3MePUTESbHbBIX
PYHKLMIA.

3) HaxxmuTte kHonky H1.

4) Haxxmute kHonky F2, ytobbl BbIGpaTh kaHan CH1.

5) HaxmuTte kHonky F1 n nosopoTtom perynatopa M Beibepute napa-
meTp Vpp.

6) Haxxmute kHonky F2, 4yTobbl BbIGpaTh kaHan CH2.

7) CHoBa HaxmuTe kHonky F1 n noBopotom perynatopa M BeiGepute
napametp Vpp.

8) CuuTariTe 3HadyeHUs pa3maxa HanpsiKeHWsl CUrHamoB B KaHanax
CH1 n CH2, noka3aHHble B 1eBOM HWXHEM yriy Aucnnes (CMm. pucy-
HOK 7.2).

9) Bbiumncnute KoadhdULMEHT YCUINEHNS Mo cneyowmm dopmynam:
KoadhdpuumeHT ycunenms = Pasmax BbIXOQHOro curHana / pasmax
BXOAHOrO CcurHana.

KoadbdpuumeHT yeunenus (aB) = 20 x log(koaddpuumeHT yeuneHus).

PucyHok 7.2. Ocuunnorpammbl Npu onpegeneHun kosdouumneHTa
ycuneHus

7.3. MNpumep 3: 3axBaT O4HOKPATHOrO CUrHana

C nomoLybio undposoro ocuunnorpada MOXHO Nerko U3MepsiTe He-
nepuoanyeckne CurHanbl, Takue Kak OAMHOYHblE WMMYNbChbl W T.A.
OcHoBHas npobriema 3aknoyaeTcs B TOM, Kak HaCTPOUTb 3aryck,
ecnu napameTpbl CUrHana 3apaHee Hew3BeCTHbl. Hanpumep, ecnu
uMnynbc npeacTaenseT cobon normdeckuii curHan TTL, ypoBeHb
3anycka JofmkeH OblTb ycTaHoBMeH Ha 2 B, npuyem 3anyck gormxeH
nNpou3BoANTLCA MO HapacTatowemy poHTy. Habop dyHkumn, koTo-
pbIMU OCHalleH ocuunnorpad, no3BonseT peanusoBaTb MPOCTOWN
noaxoA ANs pelieHus 3Ton 3agadn. BrHavane cnepyeT ycTaHOBUTH
aBTOMaTW4eckuin 3anyck, 4Tobbl rpybo onpefenuTb ypoBeHb M Twn
3anycka. OTO MOMOXeT B AanbHelLIemM C NoMoLbio HebonbLuon pe-
ryNUPOBKN AOCTUYb NPAaBWUMBLHOMO YPOBHA U pexuma 3anycka. Huxe
npuBOAMTCS NpUMep NoJoBHONM HaCTPOWVKW.
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Mopsaok aencTBui:

1) B meHo ocuunnorpada yctaHoBuTe KO3hUUMEHT ocrnabneHus
Ha 10X. Ha To e 3HayeHune ycTtaHoBUTE k0adpPULMEHT ocnabneHus
wyna (cM. pasgen 4.6 «YcraHoBka koadduumeHTa ocnabnenuns Ly-
na»).

2) C nomowpbto perynsitopos VOLTS/DIV n SEC/DIV yctaHoBute
NOAXOAALLY0 ANS UCCneayeMoro curHana BepTuKanbHY U FrOpU30H-
TanbHyo pasBepTKy.

3) HaxxmuTe kHonky Acquire, 4ToGbl BbI3BaTb MEHIO cbopa AaHHbIX.
4) Haxmute kHomnky H1, 4Tobbl BbI3BaTh MEHIO HACTPOMKM pexuma
cbopa AaHHbIX.

5) HaxmuTe kHonky F2, ytobbl BbiGpaTh pexvum Peak detect.

6) Haxmute kHonky Trigger Menu, 4Tobbl BbI3BaTb MEHHO HACTPOWKM
3anycka.

7) Haxxmunte kHonky H1, 4To6bl BbI3BaTh MeHIo BbibOpa Tuna 3anycka.
8) Haxxmmte kHonky F1, 4Tobbl BbIGpaTh TMN 3anycka Single.

9) MosopoTom perynatopa M Bbibepute pexum 3anycka Edge.

10) HaxmuTe kHonky H2, 4Tobbl BbI3BaTh MeH0 Source.

11) Haxmwute kHonky F1, 4to6bl BbIOpaTh kaHan CH1 B kayecTse
MCTOYHWMKa NyCKOBOro curHana.

12) Haxmute kHonky H3, 4TOObl BbI3BaTb MEHIO HACTPOWKM Pa3Bsi3Ku
Bxoga. HaxmuTe kHonky F2, 4Tobbl BbIGpaTh CBA3b NO MOCTOSAHHOMY
Toky DC.

13) Haxmute kHonky H4, 4tobbl BbIOpaTh TN OpOHTa 3anycka f
(HapacTatoLmn).

14) C nomowbto perynatopa TRIG LEVEL HactpoiiTe ypoBeHb 3a-
nycka NpUMepHoO Ha ypoBeHb 50% OT amnnuTyAbl U3MEPSIEMOro CUr-
Hana.

15) MpoBepbTe UHAUKATOP COCTOSHWUA 3anycka BBepxy aucnnes. Ec-
nm ero cocTosiHne otnuyaetcs ot Ready, HaxxmuTte kHonky Run/Stop,
4yTobbl HayaTb COOp AaHHbIX M OXxwpawTe cobbiTus 3anycka. Ecnu
curHan JOCTUIHET YPOBHS 3anycka, OyayT cobpaHbl faHHble Ans no-
CTPOEHMS ocuumnnorpaMmel, koTopas oTobpasuntca Ha agucnnee. C
MOMOLLIbIO Takoro noaxofda fnerko oGHapyXuTb CriydalHbIn UMMYIbC.
Hanpumep, ecnu TpebyeTcs obHapyXuTb BCMMECK C BbICOKOW aMmnnun-
TYAOW, YCTAaHOBUTE YPOBEHb 3amnycka HECKOMbKO BbILLe, YeM CPEeLHUN
YpOBeHb curHana, Haxmute kHonky Run/Stop v oxupaiite cobbitus
3anycka. [1pn BO3HMKHOBEHWMM BCrnecka npnbop aBToMaTU4ecku 3a-
nycTut dopmmnpoBaHue ocuumnnorpammel. NoBopoTom perynatopa
HORIZONTAL POSITION B o6nactv ynpaBneHusi ropu3oHTanbHowm
LUKanon Bbl MOXeTe MeHSTb MO3MLMIO 3arycka Mo ropusoHTanm, 4yto-
Obl BHECTW OTpULATENbHYO 3afepKKy, YTO MO3BOMUT Nerko yBUAEeTb
y4acTOK ocLMnorpamMmmbl 40 MOMEHTa BCnecka (CM. pUCYHOK 7.3).

PucyHok 7.3. O6bHapyxeHne ogMHOYHOro curHana

7.4. NMpumep 4: AHaNu3 oco6eHHOCTEN cUrHana

LLlymoBas coctasnstoLiasi npucyTcTByeT B OOMbLUMHCTBE CUrHanoBs B
AMNEKTPOHHBIX cxemax. BaxHow dyHkumen, koTopylo obecrneunBaeT
ocuunnorpad, sBNSETCA aHanu3 CTPYKTypbl LUyma, MO3BOMSOLWMNA
CHU3WTb €ro ypoBeHb.

AHanus wyma

MOBbILLEHHBI YPOBEHb LLyMa MHOTAA rOBOPUT O Hemonajakax B arek-
TPOHHOM YycTponcTee. PyHkuMa obHapyxeHus nukoB Peak Detect
urpaeT BaXkHyl0 pornb B BbIIBMEHWN OCOBeHHoCTeN LWyma. BoT kakos
[OmkeH ObITb NOPSAOK AENCTBUN B 3TOM Cryyae:

1) Haxxmute kHonky Acquire, 4Tobbl Bbi3BaTb MeHIO cbopa AaHHbIX.
2) Haxmute kHonky H1, 4TOGbI BbI3BaTb MEHIO HACTPOMKU pexuma
c6opa gaHHbIx ACQU Mode.

3) HaxmuTte kHonky F2, 4ytobbl BbiGpaTh pexvm Peak detect.

B oTobpaxeHHOM Ha gucnnee curHane, cogepXailem Lym, npume-
HeHune dyHkumn Peak Detect 1 nsmeHeHne ropmsoHTanbHo pa3sepT-

KW, 3aMeqnsiiollee BXOAHOW CUrHam, no3BonsieT OGHapyXwWTb Bce
CYLLECTBEHHbIE LLYMOBbIE MUKU (CM. PUCYHOK 7.4).

PucyHok 7.4. CurHan, cogepxaLimi wym

Pa3peneHue wyma u curHana

Ecnn Bac uHTepecyeT cam cwrHan, BaxHOW 3agadeit CTaHOBUTCH
nogasfieHve LyMa, HacKONbKO 3TO BO3MOXHO. OTO MO3BOMUT MONy-
YuTb O curHane bonblie uHopmaumn. PyHKUMA ycpeaHeHus Aver-
age, koTopyto obecneunsaeTt ocuunnorpad, no3sonseT pewnTb 3Ty
3agadvy. B atom cnyuae TpebyeTtcs cnegyrowmii nopsaok AeACTBUN:
1) Haxxmute kHonky Acquire, 4Tobbl Bbi3BaTb MeHIO cbopa AaHHbIX.
2) Haxmute kHonky H1, 4TOGbI BbI3BaTb MEHIO HACTPOMKU pexuma
c6opa aaHHbIx ACQU Mode.

3) Haxwmute kHonky F3 n Habniogavite ocumnnorpammy, nosopaydu-
BasA perynatop M n ¢ ero noMoLLbI0 MEHSS YMCMO YCPEAHEHUN (CM.
pyCyHOK 7.5).

PucyHok 7.5. lMogaeneHne wyma ¢ NOMOLLbI0 PYHKLUM yCpeaHeHns
Average

7.5. Npumep 5: NMpumeHeHue dyHkuum X-Y

OnpepgeneHue pasHocTy ¢ha3 mexay curHanaMmm B ABYX KaHanax
Mpumep: mnamepeHue casura asbl CUrHana nocre NpPOXOXAeHUs
HEKOTOpOW Lienu.

®opmat oTobpakeHns X-Y oyeHb MorneseH npu nccriefoBaHuy pas-
HOCTM (ba3 ABYX CBS3aHHbIX CUrHamnoB. OTOT MpuMep MokasbiBaeT
nocnefoBaTenbHOCTb AENCTBUIA NPU aHanu3e n3aMeHeHus dasbl cur-
Hana B pesynbTaTe MPOXOXAEHUs onpefeneHHon uenun. Ha kaHanbl
CH1 n CH2 nogatotcst BXOAHOW M BbIXOAHOW CUrHarnbl B Mccnegyemom
Lenu.

[ns uccnepoBaHUst BXOOHOTO U BBIXOAHOMO CUrHana B Lienu B KOop-
AvHaTax X-Y BbiNonHute crieqytolime AencTeus:

1) B meHo ocuunnorpada yctaHoBuTe KO3hUUMEHT ocrnabneHus
Ha 10X. Ha To e 3HayeHune ycTtaHoBUTE k0adPULMEHT ocnabneHusi
wyna (cM. pasgen 4.6 «YcraHoBka koadduumeHTa ocnabnenns Ly-
na»).

2) MopacoeaunuTe Wwyn kaHana CH1 ko Bxogy obcnegyemont uenu, a
wyn kaHana CH2 — k ee Bbixogy.

3) Haxmute kHonky Autoset, korga ocuunnorpad nocTpouTt ocuwmn-
rfiorpamMmmMbl BXOAHbIX CUrHanNoB Ha agucnnee.

4) MoopoTtom perynsatopa VOLTS/DIV oTperynupynte amnnuTyabl
OBYX CUrHanoB Takum obpasom, 4ToGbl OHM oToGpaxanuce nNpubnu-
3UTENbHO pPaBHbLIMU.

5) Haxxmute kHonky Display.
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6) Haxmute kHonky H3 un Bbibepute 3HaveHne ON napameTtpa XY
Mode. Ocuunnorpacd oTo6pasuT xapakTepucTUKM BXOAHOIO U Bbl-
XOOHOro curHana obcrnepgyemon uenu n cdopmupyeT ux rpadguk B
Buae urypel Ilnccaxy.

7) MoopoTtom perynsitopoe VOLTS/DIV u VERTICAL POSITION
HacTponTe ONTMMarbHbIN BUA OCLMMNIOrpamMmel.

8) lMpumeHsAs MeToAuKy aHanuaa SMNUNTUYECKUX OCLMMnnorpamMm,
HanguTe 1 BbIYMCNINTE pa3HOCTb a3 (CM. PUCYHOK 7.6).

CwurHan gomkeH BbiTb
- pacnonoXeH no LeHTpy »
1 3adprkcnpoBaH
B rOPU30HTaNbHOM
HanpasneHuu

PucyHok 7.6. ®urypa Jluccaxy

PacueT npousBoguTcst Ha ocHoBe chopmynbl sin(q) = A/B unu C/D,
roe q — yron casura ¢asbl, a napametpbl A, B, C n D nokasaHbl Ha
pvcyHke 7.6. Vicxopsa u3 aTon hopmyrbl, yron MoXeT ObiTb BblpaXeH
kak g = xarcsin(A/B) unu tarcsin(C/D). Ecnu anuHHas ocb annunca
npoxoaut yepe3 kBagpaHTbl | u Ill, To pasHocTb ha3 okaxeTtcs B
kBagpaHTax | n IV, To ecTb B gnanasoHe (0 — 1/2) unu (31/2 — 2m).
Ecnu gnuHHas ocb annunca npoxoauT yYepes ksagpadTol Il n IV, 1o
pasHocTb a3 okaxeTtcs B kBagpaHTax Il u lll To ecTb B AnanasoHe
(11/2 — 71) vnm (m — 311/2).

7.6. Npumep 6: 3anyck no BugeocurHany

[Ona aHanusa cxem opMUpoBaHUA M306pa)KeHVIFI B TenesunageHun
ncnonb3dyeTca 3anyck no CUHXpoumnynbCam BuAeOoCUrHana, noseo-
NSAOLWMN nony4unTb CTa6MJ'IbHyIO ocuunnorpamMmmy BuaeocurHana.

3anyck no cMHxpouMnynbCcy kagpa

[na 3anycka MO CUHXpPOUMNYMbCY Kagpa BbINOMHWUTE cheaylolime
OencTeus:

1) Haxxvute kHonky Trigger Menu, 4To6bl BbiI3BaTb MEHIO HACTPONKM
3anycka.

2) HaxmuTe kHonky H1, 4yToGbl BbI3BaTh MeHI0 Bbibopa Tvna 3anycka.
3) HaxmuTe kHonky F1, 4yTo6bl BbIGpaTh TMN 3anycka Single.

4) MNoBopoToMm perynsitopa M Bbeibepute pexum 3anycka Video.

5) Haxwmute kHonky H2, 4ToObl Bbi3BaTb MEHIO Bbibopa MCTOYHMKA
MyCKOBOrO cUrHana.

6) Haxmute kHonky F1, ytobbl BbiGpaTh kaHan CH1 B kayecTtBe uc-
TOYHUKA MYCKOBOIO cUrHana.

7) Haxmute kHonky H3, 4TOGbl BbI3BaTb MEHI BblOopa copmaTa
BMaeocurHana.

8) Haxmute kHonky F1, 4ToGbl BbIOpaTh bopmaTt BuaeocurHana
NTSC.

9) Haxxmute kHonky H4, 4Tobbl Bbi3aBaTh MEHIO BbibOpa TUMa CUHXPO-
curHana.

10) HaxmuTe kHonky F2, 4yTobbl BbiGpaTh TMN cuHxpocurHana Field.
11) MosopoTtom perynsatopos VOLTS/DIV, VERTICAL POSITION u
SEC/DIV npuseaute ocuunnorpammy K onTtumanbHOMy Buay (CMm.
PVCYHOK 7.7).
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PucyHok 7.7. Ocuunnorpamma, ccbopmMmpoBaHHas npu 3anycke no
CMHXPOMMMYNbCY Kaapa BuaeocurHana

naBa 8
MOUCK U YCTPAHEHUE HEUCNPABHOCTEN

1. MutaHue ocuunnorpacha BKIOYEHO, HO Ha AuUcnnee OTCyT-

CTBYeT nsobpaxeHue.

¢ [lpoBepbTe, NPaBUIILHO N ocumnnorpad NOAKMIOYEH K UCTOYHU-
Ky NUTaHus.

e [lpoBepbTe, He neperopen nv nNpefoxpaHUTenb PSAOM CO BXOA-
HbIM pa3beMOM [N MNOAKIOYEHUS K CEeTWM MEPEMEHHOro Toka
(KpbILWKYy OTCeka npefoXpaHWUTEnNs MOXHO OTKPbITb C MOMOLLbIO
NMOCKOWN OTBEPTKM).

¢ [locne BbINOMHEHWS BbILEHA3BaHHbLIX MPOBEPOK 3aHOBO BKIOYU-
Te ocumnnorpad.

e Ecnu HeucnpaBHOCTb MNO-NPEXHEMY UMEET MECTO, CBSXKUTECH C
komnaxuen Lilliput.

2. Mocne cbopa AaHHbIX CUrHana ocuunnorpaMma Ha gucnnee

He hopmupyeTcs.

e [lpoBepbTe, NpPaBWNbHO N COEAMHEH LLyM C U3MepPUTErbHbIM
NpoBOAOM.

e [lpoBepbTe, MpaBUMbLHO 1M MNOACOEAMHEH MPOBOA K pa3bemy
BNC Bxoaa naHHoro kaHana.

e [IpoBepbTe, NPaBUNbHO N MOACOEAMHEH Lyn K obcrnegyemomy
0bBbeKTy.

e [lpoBepbTe, reHepupyetcs nu B obcnegyemMom obbekTe Kakow-
nmbo curHan (MoXHO NpoBEpUTb 3TO, NOAAB Ha KaHas, B KOTOPOM
3acpukcupoBaHa HeucrnpaBHOCTb, BbIXOAHOW CUrHam c Apyroro
KaHana).

e [loBTOpUTE Onepaunto cbopa AaHHbIX curHana.

3. U3amepeHHasa amnnuTyaa curHana okasanacb B 10 pa3s 6onblue

vunu B 10 pa3 MeHbLue AeNCcTBUTENbHOM (OXXUAaeMon) BeNTMUYMHbBI.

e [IpoBepbTe coBnagaloT nNu koadduumeHTbl ocnabnexns Liyna,
YCTaHOBMEHHbIE Ha CaMOM Lyrne U B COOTBETCTBYIOLIEM MEHIO
BXOAHOro kaHamna ocuunnorpacda (cMm. pasgen 4.6 «YcTaHoBka
koachmumeHTa ocnabneHust wyna»).

4. Ocuymnnorpamma ¢popMUpyeTCA, HO OHa HecTabunbHa.

e [lpoBepbTe COOTBETCTBYET NU KaHan, BbIOpaHHbIA B OnNuuu
Source meHio TRIG MODE B kayecTBe MCTOYHMKA MYCKOBOrO
CUrHana, kaHany, Ha KOTopblii B AeACTBUTENBHOCTM NoJaeTcs Uc-
cnegyeMblid curHan.

e [lpoBepbTe 3HayeHue napameTpa Type B TOM e MeHw. [Ans
0bbIYHbIX curHanoB crnepyet BblbupaTe 3HaveHue Edge, a ans
BuaeocurHanoB — 3HayeHue Video. Ecnu mcnonbayetcs noove-
peaHbI 3anyck, HY>XHO HACTPOUTb MPaBWIbHbBIN YPOBEHb 3anycka
B 06oux BXoAHbIX kaHanax. Ocuunnorpamma 6yaeT oTobpaxaTs-
cs1 cTabunbHO TONbKO NPUY NPaBUIbHBIX HACTPOMKax CUCTEMBI 3a-
nycka.

e [lonpobynTe n3mMeHnTb TUN pa3Ba3ku Bxoaa, Bbibpas pexum no-
[OaBleHNs BbICOKUX YacTOT UMW NOAABIEHUS HU3KUX YacToT, YTO-
6bl CrNagnTb, COOTBETCTBEHHO, BbICOKOYACTOTHbIA UMK HU3KOYa-
CTOTHBIA LWYM 3a CYET BNMSHUS NMOMEX Ha 3anyck ocuunnorpam-
Mbl.

5. Het BuAMMOro oTknuka Ha Haxartue kHonku Run/Stop.

e [lpoBepbTe, He BbibpaH nu pexum 3anycka Normal unu Single B

MeHio HacTporiku 3anycka TRIG MODE, n He npeBbiwaeT nu
YPOBEHb 3anycka amnnuTyay curHana.
Ecnu Tak, pacnonoxute ypoBeHb 3anycka nocepeauHe avcnnes
Unn yctaHoBuTe pexum 3anycka Auto. Kpome Toro, npu Haxatum
kHonkn Autoset ykasaHHble HacTpoWiku ByayT ycTaHOBMEHb aB-
TOMaTUYECKN.
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6. ®opmupoBaHMe ocLuMnIorpaMmbl 3aMeAnseTcs nocrne yBenu-

YEeHUs 4Yucna ycpegHeHUW B pexume cbopa AaHHbix AVERAGE

(cm. pasden 5.5.1 «Hacmpolika crnocoba eblboOpku») wnu nocne

yBenuYeHUss BpPEMEHU mnocrnecBeYeHus (cm. pasden 5.5.2

«Hacmpotika cucmembl omobpaxeHusi cueHana»)

e 3T0 HOpMarnbHO, MOCKOMbBKY ocuunnorpady npuxoautcs obpaba-
TbiBaTb YBENMYEHHbIe 06 beMbl JaHHbIX.

aBa 9
TEXHUYECKUE XAPAKTEPUCTUKN

Bce TexHuuyeckue xapakTepuCTUKM AaHbl TOMbKO NMPUMEHUTENbHO K

undppoBbiM ocumnnorpacam cepumn SDS-E ¢ yctaHOBKOW nepeknto-

yaTens ocnabneHus wyna Ha 3HadveHne 10X. [Ons cooTBeTcTBUSA
ocuunnorpada nepeyncrieHHbIM TEXHUYECKUM  XapakTepucTukam,

[OIMKHbI ObITb BbIMOMHEHBI CreAytoLLMe YCrnoBus:

e [lpubop JomkeH HenpepbiBHO pabotaTb He mMeHee 30 MUHYT B
3ajaHHOM MHTepBane Temneparyp.

e Ecnu TemnepaTypa OKpyxatlLllen cpefbl MpeBblllaeT rpaHuLy
3a[aHHOr0O B MHCTPYKUMW MHTepBana Ha 5°C unu 6onee, Heobxo-
OMMO W 3anyCcTuTb Mpoueaypy aBTokanubpoBku (cM. pasgen 4.8
«ABTOKanNMbpoBska»).

Kpome xapakTepuCTuK, COMPOBOXAAILIMXCSH CIIOBOM «TUMUYHbIE>,

BCE MpOoYMe xapakTepucTuku ocummnnorpada AOSKHbI COOTBETCTBO-

BaTb yKa3aHHbIM B 3TOW rmase.

9.1. ®yHKUMOHaNbHbIE XapaKTEPUCTUKN
lMonoca nponyckaHusi

SDS6062(V) 60 My

SDS7072(V) 70 My

SDS7102(V) 100 My
SDS8102(V) 100 My
SDS8202(V) 200 My
SDS8302 300 My
SDS9302 300 My

Yucno kaHanos: 2 + 1 (BHELHWN)

Bbl160pka 0aHHbIX (caMnnaupoesaHue)

1-kaHanbHbIV pe-
XUM

0,5Mu-1Muy

2-KaHanbHbIN pe-
XUM

0,5My-500Mry

Pexum HopmanbHbIn, 06HapyxeHue NMKOB, yCpeaHeHne
[BYXKaHarbHbIN PeXUM (250 My,
SDSE062(V) OfHOKaHarnbHbI pexum 500 My
SDS7072(V) ABYXKaHanbHbIM pexum  [500 MMy
OfHOKaHanbHbI pexum (1 Ty
SDS7102(V) ABYXKaHanbHbIM pexum  [500 MMy
YactoTa OfHOKaHanbHbI pexum (1 Ty
AvckpeTusaunn ABYXKaHanbHbIM pexum |1 Ty
(B pearnbHoM SDS8102(V) OfHOKaHarbHbI pexum |2 Ty
BPEMeHM) SDS8202(V) OByXKaHanbHbIA pexxum |1 My
OfHOKaHarnbHbIA pexum (2 Ty
SDS8302 ABYXKaHanbHbI pexum (1,25 My
OfHOKaHanbHbI pexum 2,5 My
SDS9302 ABYXKaHanbHbIM pexum (1,6 Ty
OfHOKaHanbHbI pexum 3,2 Ty

Xapakmepucmuku exoda
Mo NOCTOSIHHOMY TOKY, MO NEPEMEHHOMY
TOKY, 3a3eMreHve

Pa3Bs3ka

BxogHon nmnegaHc 1 MOmM+2%, napannensHo ¢ 105 n®
KoadpuumenT 1X, 10X, 100X, 1000X
ocnabnexus wyna

MakcmmanbHoe BxogHoe |400 B (pa3max) (NoCTosiHHOE HanpsbkeHne

HanpshxeHne + pa3max NepeMeHHOro HanpsXXeHus)
Msonaumna mexay 50 Mu: 100:1

KaHanamm 100 MI'u; 40:1

3apepxka me

Kaﬁaﬁamm i 150 me

OrpaHuyeHre nonocsbl 20 MI'y nubo nonHas nonoca npomnyckaHus
npornyckaHms (kpome mogenu SDS6062(V))

opu3soHmanbHasi cucmema

SDS7102(V) 1-KaHanbHbIN pe-
Pe 10,5Mu-1rry
KUM
2-KaHanbHbIN pe-
SDS8102(V) :(—T(ZHaanbM e- Rkl
Pe lo,5ru-2rry
KUM
2-KaHanbHbIN pe-
5DS8202(V) :(—T(ZHaanbM e- bl
Pe lo,5ru-2rry
KUM
i—;;Haanbm pe- 0.5Mu-1,25My
SDS8302 —
1-KaHanbHbIN pe- 0.5Mu-2,5My
XKUM
i—;;Haanbm pe- 0.5Mu-1,6Tu
SDS9302 —
1-KaHanbHbIN pe- 0.5Mu-3,2My
XKUM
MHTepnonaums|sin(x)/x
2-KaHanbHbIN < MaKe
SDS6062(V) Téﬂnwbm yacToTa 10M
peskuM anckpeTmsaummn
2-KaHanbHbIN < MaKe
SDS7072(V) Téﬂnwbm yacToTa 10M
peskuM anckpeTmsaummn
2-KaHanbHbIN < MaKe
SDS7102(V) Téﬂnwbm yacToTa 10M
peskuM anckpeTmsaummn
2-kaHanbHbI (<500 MMy 10M
pexmm 1My 10K
SDS8102(V) 1-kaHanbHbIN [<1 T 10M
MakcumaneHas pexum 21Ty 10K
anvHa 3anucu 2-kaHanbHbI (<500 MMy 10M
pexum 1My 10K
5DS8202(V) 1-kaHanbHbIV [S1 TTY 10M
pexmm 21y 10K
2-KaHanbHbIN TSFOFO My 10M
pexum u 10K
SDS8302) 1,251y
_ =11y 10M
1-kaHanbHbIN 2y
pexum 25y 10K
2-KaHanbHbIN jggOMl\ﬁFu 10M
pexum 16 Fruu 10K
SDS9302) 2
1-KaHanbHbIN fBGO?rl\SrLl 10M
pexum 321y 10K
SDS6062(V) 5 Hc/penenuve — 100 c/genexHve
G warom 1-2-5
SDS7072(V) 2 Hc/penenuve — 100 c/genexHne
G warom 1-2-5
SDS7102(V) 2 Hc/penenuve — 100 c/genexHve
CKOpOCTh C warom 1-2-5
crammposans | SDS8102(v) |2 MO/ACnetine ~ 100 ciaenenve
(c/nenennue)
SDS8202(V) 1 Hc/penenve — 100 c/genexne
C warom 1-2-5
SDS8302 1 Hc/penexne — 100 c/penexHne
C warom 1-2-5
SDS9302 1 Hc/penexne — 100 c/penexHne
C warom 1-2-5
MorpelwHocTb
yacToThl  |+100 ppm (Touek Ha MUnnnoH, 107)
aucKkpeTusaumm
MorpewHocTb {OanHoYHas BbiGopka: +(1 nHTepBan AuckpeTusaumm
BpeMeHHbIX |+ 10™ x nokasanue + 0,6 Hc)
uHtepanos AT|YcpeaHeHve>16: (1 nHtepsan guckpeTtnsauum + 10°
- i) X nokasaHue + 0,4 HC
(0-100 Mru) |* 0,4 Ho)

i;;Haanbm pe 0.5M-250ML
[nana3oH SDS6062(V) 1-KaHanbHEN pe-
YacToTbl KM 0,5IMy-500MIy,
AVCKpeTh3aLMm 2-KaHanbHbIN pe-
SDS7072(V) KM 0,5My-500Mry
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BepmukanbHasi cucmema

Ananoro-uudposon
npeobpasosarenb

pa3psaHOCTb 8 6uT
(ogHOBpPEMEHHO [Ba KaHana)

LleHa penexus sep-
TUKarbHOW LKanbl

2 mB/nenexve — 10 B/nenexne

SDS6062(V) .
SDS7072(V) +10 genexun
SDS7102E(V)

CwmelleHre SDS8102(V) |+1 B (2 MB - 100 mMB)
SDS8202(V) |+10 B (200 MB - 1 B)
SDS8302 +100B (2B -10B)
SDS9302

AHanorosas nonoca

60 MIu, 100 MI'y, 200 MIru, 300 My

OTpuuaTenbHbIn
UMNYNbC: >, <, =

[nanasoH LWMpWHbI

30HC—-10¢C

HOMEpPOB CTPOK

mmnynbca
MopoepxmBaroTCcsa CTaH-
Mopynsiuns [apTbl CUCTEM Tenese-
3anyck no Buaeocur- waHusa NTSC, PAL n
Hany SECAM
[Ounana3zoH 1-525 (NTSC)

1-625 (PAL/SECAM)

3anyck no HaknoHy
dpoHTa

Ycnosue 3anycka

MonoXxuTenbHbIN
UMMYNbC: >, <, =
OTpuuaTenbHbIn

npomnyckaHus UMMYINbC: >, <, =
OavHouHas nonoca MonHas nonoca nponyckaHus Auanason spemen 24 e —10 ¢
nponyckaHus 3anyck B kaHane Mo dpoHTY, Mo MMNYnb-
HuskovyacToTHas 210 'y (Npw cBA3M NO NEpeMeHHOMY TOKY, -3 . CH1 Cy, no BuaeocurHany, no
rpanuua ab) MooyepeaHsblit 3anyck HaKIoHy hpoHTa

SDS6062(V) [< 5,8 Hc (Ha Bxoae) 3anyck B kaHane Mo ppoHTY, No UMMyIb-

SDS7072(V)  |£ 5,0 He (Ha BxoAge) CH2 ¢y, no BugeocurHany, no
Bpems HApacTaHUA SDS7102E(V) |< 3,5 Hc (Ha Bxoge) HaKnoHy poHTa
(POHTa (TMMMIHOE) SDS8102(V) |< 3,5 He (Ha Bxoge)

SDS8202(V) |< 1,7 Hc (Ha Bxoge) 9.2. O6LWMe TeXHUYECKMe XapaKTepUCTUKH

SDS8302 < 1,17 Hc (Ha Bxoge) HAucnnei

SDS9302 < 1,17 Hc (Ha Bxoge) Tun ancnnes 8-A0NMOBbIV LIBETHOM XUOKOKPU-
MorpeluHocTb NOCTO- +39, cTannmMueckuii

AHHOIO HanpsA>XeHunsa

MorpelHocTb NnocTo-
SIHHOTO HanpsPKeHNs
(npu ycpeaHeHuu)

Mpw yncne ycpeaHenui = 16:
+(3%+0,05 geneHus)

PaspelueHve gucnnes

800 (ropms.) x 600 (BepT.) Nukce-
nos

KonnyecTtso uBeToB

65536 uBeToB, AUCMEN HA TOH-
KOMNeHo4HbIX TpaHaunctopax (TFT)

VHBEpTUpOBaHWE ocuMNIOrpaMmbi:

BKIO4aeTCcd no 3anpocy

N3mepeHus

PasHocTb noTteHumanos (AV) un
KypcopHble 9

BpPEMEHHOW
nsmepeHusi

nHTepsan (AT) mexay Kypcopamu,

ABTOMaTU4YecKue nsmMepeHust

Vpp, Vmax, Vmin, Average,
Vamp, Vrms, Cycle rms, Cursor
rms, Vtop, Vbase, Overshoot,
Preshoot, Freq, Period,

Rise Time, Fall Time, +Width, -
Width, Delay 1—2 % u De-

lay 1—2%, +Duty, —Duty n Duty
Cycle.

MaTematuyeckve onepauun Hag

+, —, %, /, beICTPOE NpeobpasoBa-

ocuunnorpammamu Hue Pypbe
CoxpaHeHune

15 ocuyunnorpamm
ocuunnorpaMmm

YacToTa TecTtoBoro curHana (Tu-
nu4Has)

MpsamoyroneHbin curHan 1 klMy

YacToTHbIN AgnanasoH

MonHas nonoca nponyckaHua

durypbl

Nuccay MorpeLlHOCTb pa3HoCTK

¢as

+3°

MopmbiI o6MeHa OaHHbIMU

USB2.0, USB gns coxpaHeHus darinos, nopt LAN
MopT VGA (TOnbkO MoAenu ¢ MHAEKCOM «V» 1 MOAEenu, BKMoYato-
wue nHtepdenc VGA no ymondanuio), nopt RS-232 (onumsi).

3anyck

[nanasoH yposHen

+6 nenenun ot

3anycka

Bbixo0HbIe XapakmepucmuKu KoMneHcamopa wyna

BbixogHoe HanpsbkeHve
(TMnuyHoe)

Oxono 5 B, nmnenaxc 210 MOm

Yacrota (TunuyHas)

MpsimoyronbHbIvi curHan, 1 kly

MuTtaHne

HanpsixeHue anekTpoceTu

MepemeHHoe 100-240 B (cpean-
HekBagpaTtuyHoe), 50/60 'y,
KaTeropusi nepeHanpsiKeHust
CAT I

MoTpebnsiemMas MOLLHOCTb

<15 Bt

MNpegoxpaHuTens

2A, knacc T, 250 B

BaTapes nutaHus (onuusi)

lMapameTpbl 0OQHOrO aneMeHTa
nuTaHus: Tun 558792, 4000
MA-4/3,7 B

MapameTpbl baTapen: 2s2p
(mapannensHoe coeguHeHune
OBYX Map nocriefoBaTernbHO
COEVHEHHbIX 3NIEMEHTOB),
7,4 B/ 8000 MA -y

YcnoBus okpyxatoLien cpebl

Temnepartypa

pabouyas: 0 — 40°C
XpaHeHusi: -20 — 60°C

OTHOCHTENbHasi BNAaXHOCTb

< 90%

BeicoTa

paboyasn: 3000 m
Hepaboyasi: 15000 m

Cnocob oxnaxaeHus

eCTecTBeHHasa KoHBeKUnA

MexaHu4eckue xapakmepucmuKu

B o
HYTPEHHUN cepeauHbl gucnnes Pasmens! 340 MM X 155 MM x 70 mm

Brewnun (EXT)  |+600 B P (A xWxB)

BHewHwun (EXT/5) [+3 B Macca okono 1,82 kr

BHyTpeHHuUi

+0,3 genexns

MorpeluHoCTb YpOBHS

BHewHwuin (EXT)

+(40 B + 6%)

3anycka (TunuyHas)

Brewnun (EXT/5)

+(200 MB + 6%)

CwmellieHne ToYKK

B 3aBUMCUMOCTM OT ANWHbI 3aMMCU N BPEMEH-

3anycka HOW pa3BepTKu
NanasoH 3af4epXKKn

A nep 100 He — 10 ¢

3anycka

HacTporika Ha ypo-
BeHb 50% amnnuTyabl
curHana (TunuyHoe)

YacToTta BxogHoro curHana = 50 Ny,

3anyck no poHTy

HaknoH cpoHTa

Hapacratowuin, cnaga-
owmn

PaspelueHue

0,3 geneHus

3anyck no umnynscy

Ycnosue 3anycka

MonoxuTensbHbIn
UMAYNbC: >, <, =
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UHCTPYKLNA 110 SKCITNIYATALIMN: SDS-cepusi

OWON

Mnasa 10
NMPUNOXEHUA

MpunoxeHne A: KomnnekT nocTtaBku

CTtaHgapTHble NpUHaANeXHOCTU:

e 1 napa naccuBHbIx wynos: 1,2 mm, 1:1 (10:1)

e 1 KOMnakT-Auck (nporpamma obmMeHa AaHHbIMK)

e 1 lWWHYp NUTaHUA: B 3aBUCUMOCTU OT CTAHAAPTOB CTpaHbl, B KOTO-
poui npuobpeTaeTcsa npnbop

e 1 «kabenb USB

® 1 MHCTPYKLMS MO 3KcnnyaTaumm

Onuusa

e 1 GaTapesi nuTaHUs

MpunoxeHue B: O6wWMK yxon n ouncTka npubopa

O6uwjuti yxod

He xpaHuTe u He ocTaBnsanTe npubop B MecTax, rae ero Xuakokpu-
CTannuM4ecknin gucnnen MoxeT ANMTeNbHOe Bpems noasepraTbes
BO34ENCTBUIO MPSIMOrO CONTHEYHOrO cBeTa.

A BHumaHue!

Bo nsbexaHue noBpexageHus ocuunnorpada wnu ero LiynoB He Oo-
nyckanTe MonajaHusi Ha HUX CMpeeB, XWAKOCTEN UMM pacTBopuTe-
nen.

Oyqucmka

OcmaTpuBaiiTe ocumnnorpad v nsmeputernbHble LyMbl C NePUOANY-
HOCTbIO, KOTOPYIO AUKTYIOT YCoBMSA paboThbl.

OuuwariTe BHELLHIO MOBEPXHOCTb Npubopa no criegyollen npowe-
aype:

1. CoTpuTe Mbiflb C Hapy>XHOW MOBEPXHOCTW Mpubopa u LUynoB npu
MOMOLLIM CYXOW MSArKon TKaHu. Mpu ouncTke gucnnes He nouapanante
NPO3payHbIN 3aLLMTHbIA 3KPaH.

2. Mepen ounctkon ocumnnorpada OTCOEAMHUTE OT HEro nuTaHue.
MpoTpuTe npubop BRaXHOW, HO He OCTaBMsOWEN Kanenb MSrkomn
TKaHblo. [INs OYMCTKM pEeKOMeHAyeTCst MCMOonb3oBaTb YUCTYIO BOAY
UM MSArkoAencTBylolwee Motollee cpeacTso. Bo nsbexaHne nospe-
XaeHusa npyubopa u LWYnoB He UCMonb3ynTe abpasmBoB M arpeccus-
HbIX MOIOLLMX CPEACTB.

A MpenynpexaeHue

Bo nsbexaHue yrpo3bl KOPOTKOrO 3aMblKaHUsSI Y MOPaXEHNUS AMEKTPU-
YeCcKMM TOKOM M3-3a NPUCYTCTBWUS BRaru, nepen 3anyckom npubopa
yAOCTOBEPbTECH, YTO OH MOSTHOCTbLIO BbICYLLEH.

MpunoxeHune B: UHCTPYKLMA No aKkcnnyaTauuu
6aTtapeu nuTaHusA

3apsapka ocuunnorpada

MopcoeavHWTe LWHYP NUTaHWS K anekTpoceTu. Bkniouute BbIKMOYa-
Tenb MUTaHMSA Ha NeBOW CTOpoHe ocummnnorpada (yaocToBepbTeCh,
YTO Haxarta CTOPOHa KHOMKW, MOMEYEHHasi CUMBOSIOM «—»). [OpALLmi
XenTbli MHAMKATOP Ha nepefHen naHenu ocuunnorpadga nokasbiBa-
eT, 4YTo uaet 3apsigka batapen. Korga GaTapesi 3apsgutcsa nonHo-
CTbiO, MHONKATOP CTaHET 3eNeHbIM.

Korga Bbl nony4vaete ocuunnorpad, nutneBas 6atapes MoxeT GbiTb
3apsbkeHa He nomnHocTblo. lNepen nNepBbIM UCMOMb30BaHWEM BbINOI-
HUTe 3apsiaky 6aTapen B TeyeHne 12 yacoB. B 3aBucumocTu OT WH-
TEHCMBHOCTM MCMNOMNb30BaHNA MOMHOCTLIO 3apshkeHHas 6aTtapes mo-
xeT obecneuntb 0o 4 YacoB paboTbl Npubopa.

B BepxHeM npaBom yrny gucnnesi NpUcyTCTBYeT MHAMKATOP 3apsiaa
Gatapen (ecnu mHOMKaTOp OTCYTCTBYeT, obpaTWTecb K OMnMcaHuio
dyHkumn Display B pasgene 5.5.6 «Hactpovika BcnomoratenbHbIX
CMUCTEMHbIX (byHKUMIN». YpoBeHb 3apsda batapen unnooctpupyeTcs
nyMKTOrpaMmMamu ., i ﬁ n El Korga vHavkaTtop npuHumaeT Bug ||,
9TO 03Ha4aeT, 4YTo ocumnnorpad cmoxeT pabotatb OT GaTapeu He
6onee 5 MUHyT.

MpumeyaHue:

Bo unsbexaHue neperpeBa 6atapen B npouecce 3apsiaku Temneparty-
pa oKpyXxawlLlen cpefbl B MeCTe 3apsifkym He OOMKHa npeBbllaTh
BEPXHU/A npeden AuanasoHa paboumx TemnepaTtyp, yKasaHHbli B
TEXHUYECKMX XapaKTePUCTUKAX.

3ameHa nuTMeBoun 6aTtapeum

Kak npasuno, 3ameHa 6atapeu He TpebyeTtca. OgHako ecrny BO3HUK-
na HeobxoaMMocTb B 3aMeHe GaTapeu, BbINOMHATH 3Ty Mpoueaypy
paspeliaeTca TOJNbKO cunamu KBaJ'IVICbVILWIpOBaHHOFO nepcoHana wu
TONbKO Ha NUTWEBYIO BaTapeto C TaKUMU e XxapaKTepucTUKamu.

WUHaukatop 3apsaga 6atapeu

BKH!O‘{BET' ~ H ) g " D

M:1

PucyHok 10.1. NHpgukaTop 3apsiga 6aTapen nutaHus
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