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LUINI-T
B PykoBOoACTBO nosib3oBaTens

NMpeaucnosue

YBaxaeMblI nokynarersb,

Bnarogapum Bac 3a Bblbop 3Toro ycrpoictBa UNI-T. YTobbl 6e30nacHO v npaBUIbHO
NCnonb30BaTb 3TOT Npubop, NoXanynucra, BHUMATENbHO MPOYUTANTE 3TO PYKOBOACTBO,
ocobeHHo pasaen «lMpuMedaHmsa no TexHWKe 6esonacHocTu». Nocne NpoYTeHMS AaHHOIO
PYKOBOACTBA PEKOMEHAYETCS XPaHWUTb €ro B NErKOAOCTYNHOM MecTe, NpeanoYvYTUTeNbHO
pAZIOM C YCTPOMCTBOM, A1S1 UCMO/Ib30BaHNA B ByayLIEM.

ABTOpCKOe npaBo U geknapauums

NHpopmaums 06 aBTOpCKMX npasBax

UNI-T Uni-Trend Technology (China) Co., Ltd. Bce npaBa 3awuLleHsbl.

NHdbopMaumsa o TOproBor Mapke

UNI-T saBnsieTca 3aperncrtpmpoBaHHbIM ToBapHbIM 3HakoM Uni-Trend Technology (China) Co., Ltd.

Bepcunsa gokymeHTa
YT[12000-20210816-B3.00

3agaBneHune

® [Ipogykums UNI-T 3awmuieHa naTeHTHbIMM npaBamMun B KuTae v Apyrux cCTpaHax,
BK/IHOYAs BbiAaHHbIE M HaXoAsLWMeCcs: Ha PacCMOTPEHMMN NATEHTDI.

® UNI-T ocraBnseT 3a coboi NpaBo Ha Ntobble U3MEHEHUS crieunbuKaLmin NpoayKTa U LEH.

® UNI-T ocraBnsieT 3a coboii Bce npaBa. JIMLEH3UOHHbIE MPOrpaMMHbIE MPOAYKThI
ABNSATCA cOBCTBEHHOCTLIO Uni-Trend 1 ee AoYEPHUX KOMMNaHWUIM UK NOCTaBLUMKOB U
3aWyMeHbl  HaUMOHAMIbHBIMM  3aKOHaMM 06 aBTOPCKOM MpaBe W MOJIOXEHUSMM
MeXayHapOoAHbIX AOroBOpPOB.

MHdopmaumsa B 3TOM pyKOBOACTBE 3aMeHsieT cobon Bce paHee ony6iMKOBaHHbIE BEPCUMN.
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Ecnm aTOT NpoaykT nNpoAaH Uam nepefaH nepBoHaYvasibHbIM MOKYNaTeNieM TPETbEMY NULY
B TEYEHME TPeX NIET C MOMEHTA MOKYMKW, HOBbIV BRaaesneL A0MKEH NPUHSTL K CBEAEHMIO,
YTO rapaHTusl AeNCTBYET B TEYEHME TPEX JIET CO AHSI, KOraa NepBOHaYasbHbIN NMoKynaTeslb
npuobpen npoaykT y Uni-T nnu ocduumanbHbiii annep. FapaHTysi He pacnpoCcTPaHSIETC Ha
AATYNK, Apyrue NPUHAANEXHOCTU U NPEaoXPaHUTENN.

Ecnm B TeYeHWe rapaHTMIMHOro cpoka byaeT obHapy»eH KakoW-nnbo NoAIMHHLIA AedekT,
Uni-T uMeeT BO3MOXXHOCTb OTPEMOHTUPOBATb HEUCMPABHBIM NPOAYKT 6€3 B3MMaHWs nNnatol
3a 3an4yactn unu paboTy UM 3aMeHUTb ero ApYruM NpoaykToM (no ycMmotpeHuo Uni-T).
Uni-T MOXeT UCNoNb30BaTh AeTanun, MOAYAN U NPOAYKTbI AN 3aMeHbI, KOTOpbIe SBASIOTCS
COBEpLUEHHO HOBbLIMW WKW OTPEMOHTUMPOBaHbl B COOTBETCTBMM CO CTAHAAPTOM «Kak
HOBbIN». Bce cTapble geTtanu, MOAy/M U U3AENWsl, KOTOpble CHUMAKOTCS MpU 3aMeHe,
CTaHOBATCA CO6CTBEHHOCTLIO Uni-T.

B naHHOM PyKoBOACTBE MOMb30BATENS TEPMUH <KIUEHT» O3HAYaeT (U3MUECKoe Wu
IOPUAMYECKOE /MU0, HafdeNeHHoe MpaBaMu Mo HactosueMy CornawleHuioo. YTobbl
BOCMO/b30BATLCA FAPAHTUNHBLIM OBC/TY>XMBAHUEM, «KITMEHT» AO/MKeH coobuwmTb Uni-T o
NobbIX AedeKTax B TeUeHUe rapaHTUIMHOro Nepuoaa M NPUHSATL COOTBETCTBYIOLLIME Mepbl
ANA npoBefeHns obcnyuBaHua. KNMEHT Ao/KeH ynakoBaTb AedeKTHbI MpoayKT B
KOHTEWHEpP U JOCTaBUTb Er0 B CEPBUCHBIN LIEHTP, YKasaHHbI Uni-T. KNUeHT Takxke Ao/mKeH
npeaBapuTenbHO OMMaTUTh BCE pacxodbl MO AOCTaBKE W MpPefoCTaBUTh  KOMUIO
OpWUrMHaNLHOrO TOBApPHOrO YeKa, BbIAAHHOMO MEPBOHAYaNbHOMY MoKynaTeno. Eciu
NPOAYKT AO/MKEH BbITb AOCTABMIEH MO aApPeCy B CTpaHe, rae paboTaeT CEPBUCHbLIN LIEHTP,
Uni-T onnauynBaeT pacxodbl Mo BO3BPaTy MpOAyKTa B MyHKT Ha3HaueHusi, Bce (paxT,
TaMOXEHHbIE MOLUIMHBI, HA/IOrM 1 ApYre pacxofbl ONIaynBaET K/INEHT. .

Hacrosiwas rapaHTMs He pacnpocTpaHseTcs Ha sobble aedekTbl MM NOBPEXAeHMs,
BbI3BaHHble C/TyYaiHbiM U3HOCOM AeTanell MallWHbl, HENPaBWUbHBLIM MCMOb30BaHUEM, a
TaKkKe HenpaBWbHLIM WKW HeaoCTaTouHbIM obcnyxmnBaHneMm. UNI-T B COOTBETCTBUM C
MOSIOXKEHNAMWN HACTOSILLEN rapaHTUM He 06s13aH NPeAoCTaBNsATb ClieayoLWmne yCiyru:
a)/llobble PEeMOHTHble MOBPEXAEHUS, Bbl3BaHHbIE YCTAHOBKOM, PEMOHTOM UMM
06CNy>XMBaAHMEM NPOAYKTa HE NpeAcTaBUTENSIMU CEPBUCHOM Cyx6bl UNI-T.

b) Jliobble  pPeMOHTHble  MOBPEXAEHWUS,  Bbi3BAHHbIE  HEMPaBWIbHBIM  UCMOMb30BAHWEM UMK
NOAK/IIOYEHNEM K HECOBMECTUMOMY YCTPOMCTBY.

¢) Jllobble NOBpeXAeHUs UM HEWUCNPaBHOCTM, Bbl3BaHHbIE WMCMOb30BAaHMEM MCTOYHMKA
MUTaHUS, He COOTBETCTBYIOLLErO TPeHOBaHMSAM HACTOSALLErO PyKOBOACTBA.

d)JTioboe obcnyxuBaHWe W3MEHEHHbIX WKW WUHTErpupoBaHHbIX NPOAYKTOB (ecnu Takoe
NU3MEHEHNe WNM MWHTErpaums NpuBOAUT K YBEMYEHUIO BPEMEHU WM CIIOXKHOCTU
obcnyxuBaHus NpoaykTa).

Hacroswas rapaHTnsa Hanucada UNI-T gng 3Toro npogykra v UCNosb3yeTcs AN 3aMeHbl
nobbIX APYrMX SIBHbIX WK noapa3yMeBaeMblx rapaHTui. UNI-T n ee aucTpunbbtoTOpbl HE
[AT HWKAKMX MOAPa3yMEBaeMbIX FapaHTUMA B OTHOLUEHWM TOBAPHOMO COCTOSIHUSI MU
NPUMEHNMOCTW.
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B cnyyae HapyweHus 3Toi rapaHTum UNI-T HeceT OTBETCTBEHHOCTb 3@ PEMOHT U/IN 3aMeHy
AedeKkTHbIX U3aennin, 3TO eAVHCTBEHHOE CPeACTBO NMPABOBOM 3alUWTbl, AOCTYMHOe ANs
KNneHToB. HezaBncmumo oT Toro, nponHdopmmpoBaHbl M UNI-T n ee anctpmbbioTopbl 0
BO3MOXHOCTN BO3HMKHOBEHMSI KaKoro-nmMbo HenpsiMoro, CrieumanbHOro, Cly4aHOro mm
KocBeHHOro yulepba, UNI-T 1 ee ANCTpUOLIOTOPbI HE HECYT OTBETCTBEHHOCTM 3@ KaKOM-
nmbo ywepb.
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O6owmn ob30p 6esonacHoCTH

3TOT nNpubop CTPOro COOTBETCTBYET TpeboBaHMAM 6€30MacHOCTU ANS SNEKTPOHHbIX
n3MepuTenbHbIX Nprbopos ctanaapTa 6e3onacHocTu IEC 61010-1 npy NpoeKTUpoBaHUM U
npoussoacTBe. [loxanyncra, O03HAaKOMbTECH CO C/EAYOWMMM  NPOUIAKTUYECKUMM
Mepamu 6e30MacHOCTU, YTobbI 3bexaTh TpaBM M NPeaoTBPaTUTbL NOBPEXAEHME NPOAYKTA
wnn - MobbiX  MOAK/MOYEHHBIX MPOAYKTOB. BO M36eXaHue BO3MOXHbLIX OMACHOCTEN
06s13aTeNlbHO  MCMoNb3yMTe 3TOT NPOAYKT B COOTBETCTBMM C MpaBunamu. Ecnm
obopynoBaHMe WCNOMb3yeTcs ChocoboM, He YyKasaHHbIM NPOM3BOAUTENEM, 3aLUuTa,
obecneynBaemMas 060pyA0BaHNEM, MOXET ObITb HapyLLEHa.

® TosbKo 06YYEHHbIN NEPCOHAN MOXET BbINOHSATbL NPOrpaMMy TEXHUYECKOrO 06CYXXMBAHWSI.

® i36eraiiTe noxapa 1 TpaBM:

® /Icnonb3yiTe NpaBUIbHYIO JIMHUIO NUTaAHUS: MCNOoNb3yinTe TONMbKO CrieumnanbHbli 610K
nuTaHus UNI-T, npeaHasHayeHHbI Ans AQHHOrO MpoAykTa B [AAHHOM PErMoHe wunm
CTpaHe. PENTUHI He A0/MKEH BbiTb HUXXE PEUTUHIOBbLIX TPEGOBAHUM.

CneunduKaums KOMMekTa
CETEBOrO LUHYpa

MpnMeHnmas Twn PeTuHr Crangapt
obnactb
3aTblkaTb 250 B nepeMeHHOro TokKa,
Ons EC 10A M3K 60779
WHyp 3X0,75 mm2, 300 B, 105° C
Coeannuten| 250 B nepeMeHHOro Toka,
b 10 A
3aTblkaTb 125B nepeMeHHOro Toka,
[ns CLUA 1 10A YI1 498
KaHaabl LLHyp 3C18ABI, 300B, 105°K

CoegunnHuTten| 125B nepeMeHHOro Toka,
b 10A

® [IpaBuibHag BUKa: He BTbIKaVITe, Korda wyn wmnm TECTOBbIN npoBo4 NOAKAKOYEHbLI K UCTOYHUKY
Hanps>XeHu4.

® 3asemnute usgenve: [aHHOe M3[enne 3a3eMSISIETCA Yepe3 3a3eMNsoWMiA NpoBoA
NCTOYHMKA NUTaHMS. Bo nsbexxaHne nopaxkeHusi S1EKTPUUECKUM TOKOM 3a3eMnstowme
NPOBOAHWNKM A0MKHbI ObITb COeANHEHDI C 3eMnel. MNepea NOAKIIOYEHMEM K BXOAY UK
BbIXxo4y u3genus ybeautecb, YTO M3Aenue npaBuibHO 3a3emrieHo. CoobpaxkeHus
6e3onacHocTn. [puM M3MEpeHUM OMaCHOrO HanpshKeHWs HaaeBalTe 3aliMTHbIE
CpeacTBa, TakMe KakK U30MpYIoLMeE NepyaTku, U AepXUTeChb noganblle oT Apyrux.

® [IpaBunbHOE NoAKIOYEHME Wyna ocunnnorpada: Ybeamrech, YTO 3a3emiieHune Lwyna
M NOTEeHUMan 3eMnM NpaBWIbHO MOAK/OYEHbl. He noaknoyanTe 3a3eMnsiioLmii
NpoBOA4 K BbLICOKOMY HarnpsbkeHutio. Heobxoanmo uMcCnonb3oBaTb AaTUMK  C
ConpoTMBAEHNEM He MeHee 1 MOMm.

® [lpoBepbTe BCe HOMWHasbl KNeMM: BO M36exaHue BO3ropaHusi M 60JbLLIOro ToKa
5
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NnpoBepbTE BCE HOMMHANbI M MapKMPOBKY Ha wu3genuu. [loxanyncra, TaKke
0bpaTuTeCh K PyKOBOACTBY MO MPOAYKTY ANl MOMyYeHust noapobHol MHdopMaumm o
PENTUHrax nepesn MOAK/YEHNEM K MpoaykTy. He ucnonb3yiite 3a npeaenamut
AManasoHa.

® He OTKpbIBaiiTE KPbILIKY KOPMyca WM NEpPeaHIO NaHesb BO BPeMsi paboThl.
® /Icnonb3yiTe TONbKO NPeaoXpaHUTENM C HOMMHANaMK, YKa3aHHbIMU B TEXHUYECKOM yKasaTene.

® |I36eraiiTe BO3AENCTBUS Ha LIEMb: He anKacaVlTer K OTKPbITbIM pa3beMaM U KOMMNOHEHTaM
nocne noaavn nNUTaHu4.
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NoAKJIIO4EH.

® He ucnonb3ynTe NPoAyKT, €CNv Bbl NOAO3PEBAETE, YTO OH HEMCMPaBEH, M 0bpaTUTECh
K aBTOpM30BaHHOMY cepBucHOMY nepcoHany UNI-T ana nposepku. Jlioboe
TEXHUYeckoe 06CyXuBaHWe, perynMpoBka WM 3aMeHa AeTaneil  AOMKHbl
BbIMOSIHATLCS aBTOPM30BaHHbIM 06cyxusatowmm nepcoHanom UNI-T.

® lHCTpykuun He pa3mewaTtb obopyaoBaHue Tak, yTobbl 6bINO TPYyAHO YynpaBnsTb
OTKJ/TH04AIOLLMM YCTPOMCTBOM.

® [loaaepxvBanTe HAANEXALLYIO BEHTUAALMIO.

® He vcronb3ayeTcsa Ans usMepenns CETEBOW LIEMN.

® [lepen KaabiM MCMOMb30BaHMEM NpoBepsnTe paboTy TecTepa, M3Mepsisi M3BECTHOe
HanpsKeHue.

® [loxanyicra, He UCronb3ynTe U3aenune Bo BAXHbIX YCNIOBUSIX.
® [loxanyicra, He paboTaliTe B TErKOBOCMN/IaMEHSIIOLLMXCS U B3PbIBOOMACHBIX CpeaaX.
® [loxanyicra, AepXuUTe NoBEPXHOCTb NPOAYKTa YMCTOW U CyXoM

PapuoyacTtoTHOe MarHuTHoe none:

KC: M3genve 6bIn0 MpoTeCcTMpOBaHO B COOTBETCTBMM cO cTaHaaptom EN 61000-4-6,
aMNAnTyda cMrHasna nomex coctasnseT 3 B, yactoTa HaxoauTcs B ananasoHe ot 150 kly
no 80 Mlu. Ha dopmy curHana 6yaer BnmMaTb CUrHan rnoMex, M Nocse ero yaaneHus oH
BEPHETCA B HOPMaJibHOE COCTOSHME.

PC: lNpoaykT 6bln npotectmpoBaH B cootBeTcrBun ¢ EN 61000-4-3, noMexmMcmMrHan HaxoauTcs B
cneaytoulen cutyaummn: 1. AMnnutyaa = 3 B, yactota ot 80 My ao 1 My v ot 1,4 My ao
2Tu; 2. AMnantyga = 1 B, yactotaot 2 I'Tu go 2,7 IMu; Ha dopmy curHana 6yaer BnmsTb
CUrHan noMmex, 1 nocsne ero yaaneHus OH BepHETCS B HOpMasbHOE COCTOsIHME.
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TepMUHbI U CUMBOJbI ODe30nacHoOCTHU

B naHHOM pyKOBOACTBE MOryT BCTpeYyaTbCa Criegyrowme TepMUHbI:
MpeaynpexaeHue: YCNoBus 1 NoBegeHne MOryT yrpoXKaTb XXU3HW.

MpumMeuyaHue: YCnoBusi M NOBEAEHME MOTYT NMPUBECTU K MOBPEXAEHUIO NPOAYKTa U
ApPYruX CBOWCTB.

Ha npoaykKkre MoryTt 6bITb YKa3aHbl cneayiouime TEpMUHDLI:

OnacHoOCTb: BbiNosiHeHWE 3TOM OnepaLmmn MOXET NPUBECTM K HEMEAIEHHOMY MOBPEXAEHMIO
oneparopa.

MpepynpexpaeHue: JTa ornepauus MOXeT HaHeCTU Bpes, onepaTopy.

anMe‘-laHMe: 3Ta onepauns MOXET NPUBECTU K NOBPEXAEHUNIO NPOAYKTA U YCTDOVICTB,
NOAKNKOYEHHbIX K MPOAYKTY.

Ha npoaykTe MoryT 6biTb CieaytoLLMe CUMBOSIbI:

CuMmBOn OnucaHue

MOCTOSHHBIN TOK

MNepeMeHHbIN ToK

3emns (3emns) TEPMUHAN

KJIEMMA 3ALLMTHOIO NMPOBOAHUNKA

MpeaynpexaeHne unm NpeaocTepeXxxeHme

Pama nnu wacecn TEPMUHAJT

CooTBeTCTBOBaTb CTaHAapTaM EBponeiickoro Coto3a

TN
A BHMMaHWe, BO3MOXXHOCTb MOPaXXeHUs 3/1IeKTPUYECKUM TOKOM

“’ - CootBetcrByet UL STD 61010-1, 61010-2-030,
ceptudmumposaH CSA STD C22.2 N2 61010-1, 61010-2-030.

BeLy AomKHbI 6bITb YTUNM3MPOBaHbI HaaeXalluM 06pa3oM B
COOTBETCTBUM C MECTHbIM 3aKOHOAATENLCTBOM.

E He BbibpacbiBaliTe 060pyA0BaHME U €ro akceccyapbl B Mycop.
—
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NMpeaucnosue

B PykoBoacTBe npeacrasneHa nHdopmaums no akcnayataumm umdposoro
3anomMuHatowero ocumnnorpada cepun UTD2000. PykoBoacTBO Nosb3oBaTens.
PykoBoACTBO COCTOMT M3 Cneayowmx rnas:

maBa 1 BBoaHoOe pyKoBOACTBO
naBa 2 HacTpolika BepTUKanbHOro
kaHana Mnaea 3 Hactpolika
rOpU30HTaNbHOM cucTeMbl MNaBa 4
HacTtpoiika cuctembl 3anycka [naBa
5 HacTtpoika cucteMbl oTbopa npob
naBa 6 HacTtpoiika cucteMmsl
oTobpaxkeHust Masa 7
ABTOMaTM4eckoe u3mepeHue naea
8 KypcopHoe n3mepenne [nasa 9
XpaHeHune 1 06paTHbIN BbI30B
aea 10 Hacrpolika
BCroOMoraTesnbHbIX GyHKUMIA [naBa
11 Mpoyee PpyHKUMOHaNbHbIE
knasuwu naea 12 Mpumep
NpUMeHeHus!

naBa 13 CucreMHble NOACKA3KU U yCTpaHeHne
Henonagok naea 14 TexHu4yeckune
XapaKTepUCTUKK

nasa 15 MNpunoxenune

Lincbposoit 3anomMuHatowmii ocumnnorpad cepum UTD2000 coaepxuT cneaytowme 9 moaenei:

Cepun Mogenb MponyckHas YactoTa Bbl6OpKHM
CnocobHOCTb

UTD2052CL+ 50 My 500MC/c
UTD2072CL 70 MI'y 500MC/c
YTA2102KJ1+ 100 Ml'y 500MC/c
UTD2102CL MPO | 100 MI'y, 500MC/c

YT/A2000 YTA2152KN 150 My, 500MC/c
UTD2102CEX+ 100 Ml'y 1 BbI6/C
UTD2152CEX 150 Ml'y 1 BbI6/C
y142202 MPO 200 MI'y 1 'BbI6/C
UTD2202CEX+ 200 MI'y 1 'BbI6/C

Cepua UTD2000 npenoctaBnseT MoONb30BaTensM nepefHue rMaHenum ¢  MNpoCTbiM
yNpaB/iEHNEM M MOHSITHLIMU (DYHKUMSIMU AN BbINMOMHEHUS BCEX OCHOBHbIX OMepaumi.

Perynsatopbl MacwTaba M MNOMOXEHMS KaXAOoro KaHana obecneumBaloT BU3yaJibHblE
9
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onepauuu, KOTopble COOTBETCTBYIOT MPMBbLIYKAM MOMb30BaTeNs, Kak Ha TpaavUMOHHOM
MHCTpyMeHTe. Nonb3oBaTeNn MOryT OCBOUTb €ro, HE TpaTs MHOMO BPEMEHWN Ha M3ydeHue
M NoHWMMaHue onepaumi ntboro DSO cepum UTD2000. [ns yCKOpEeHUs HACTPOMKK W
obnerdyeHns

M3MepeHus, Noib30BaTenM MoryT HanpsamylBTO] knasuwy, 1 Npuéop oTo6pasuT
Ha)XNMaTb COOTBETCTBYIOLLME HACTPOMKM

(opMbl CMrHana 1 NONOXKEHWS! LLIECTEPHMW.

NMomMnMo npocToThl Ucnosnb3osaHus, DSO cepun UTD2000 Takke MMEET BbICOKME MoKasaTenm
NPOV3BOAMUTENBHOCTU U

10
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MOLUHble YHKUMM, HeobxoauMble ansi 6onee 6GbICTPOro BLINMOMHEHUS WM3MEPUTENbHbIX
3apad. Monb3oBatenb MOXeT HabnoaaTb 6onee 6bicTpble curHansl Ha DSO cepum UTD200
C MOMOLLbIO BbICOKOCKOPOCTHOM BbIOOPKM B peanbHOM BPEMEHM W 3KBMBANIEHTHON
Bblbopkun. YeTknin XKK-gucnnen n yHKUMM MaTeMaTUyeckux ornepauuin obnervarot
nosb3oBaTtensam HabnoaeHne n aHanu3 nNpobnem ¢ curHanamm 6onee HbICTPLIM U YETKUM
cnocobom.

M3 cnegyolwmx XapakKTepucTuK napaMeTpoB Bbl MOXETEe MOHATb, Kak 3Ta cepus DSO
MOXXET YAOB/IETBOPUTb BalLK TPebOBaHWUS K U3MEPEHUSIM.

[1Ba aHanoroBbIX KaHana.

XK-ancnnei ¢ BbicokuM paspelueHnem 800x480 nukcenei.

Monaepxxka USB-HakonuTenel ¢ dyHkumen plug and play nam cBsisb ¢ KOMMbIOTEPOM
yepe3 USB-Hakonutenu.

ABTOMaTUYECKNE HACTPOMKK DOPMbl BOSHbI M COCTOSIHUS

®YHKUMSA COXpaAHEHUSI U BOCMPOM3BEAEHUS CUrHANIOB

ToHKas yHKUMS paclUMPEHUst OKHa M TOYHbIM aHanu3 noapobHocTel 1 063opa
(opMbl curHana

ABTOMaTMYeCcKoe naMepeHne 34 napamMeTpoB CUrHana

®yHKUMSA aBTOMATUYECKOro OTCEXMBAHMS Kypcopa

YHUKanbHble PYHKLUMM 3aMMCU U BOCNPON3BEAEHUS CUTHana.

BcTpoeHHas pyHKums nporpaMMHoro obecneyexms brNd

MHoroBonHoBasi MaTeMaTnyeckas yHKLmMs (B TOM uncne: CNoXeHue, BblunTaHue,
YMHOXEHME N AeneHne)

Edge, Video, Slope, WwnpuHa nMnynbca, NEPEMEHHbIN TpUrrep U Apyrne dhyHKUMK
MHOr0s13bI4HbIM BLIGOP MEHIO

CnpaBo4yHas nHdopMaumsa Ha Mutil-a3bike.

11
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'naBa | BBegeHue

B 3TOi rnaBe pacckasblBaeTCs, Ha YTO MOMb30BATENM [AO/MKHbI 06paTUTb BHUMaHWE,
nepeaHss v 3afiHss NaHenu, Nosb30BaTeNbCKUA MHTEPDENC N MHCTPYKLIMM MO BCTPOEHHOM
cucTeMe npu nepeoM mncnosnb3osaHnm DSO cepum UTD 2000.

1.1 O6wmn ocmoTp

Mocne nokynku HoBoro DSO UTD2000 Mbl pekoMeHayem BaM npoBepuTb npubop B
COOTBETCTBUM CO CneayoWwmnMmn Lwaramu.

(1) NpoBepbTe, HET N NOBPEXAEHWN, BbI3BaHHbIX TPAHCNIOPTMPOBKOM

B cnyyae cepbesHbIx NMOBPEXAEHMIA YNAKOBOYHOMO SILMKA WM NMEHOMIACTOBOro KOBPMKA
nX cneayeT HeMeaneHHO 3aMeHUTb.

(2) AkceccyapblocMOTp

MoapobHoe onncaHne NpeaoCcTaBNeHHbIX NPUHAANEXHOCTEN NPUBEAEHO B NPUIOXKEHUN A
«MpuHaaNeXHOCTU» K AaHHOMY PYKOBOACTBY Mosib3oBaTens. oxanyincra, npoBepbTe,
eCTb /1M HexBaTKa akceccyapoB. Ecnm Bbl 0BHapyxunu Hegoctady Wau MnoBpexaeHue
akceccyapos, obpaTtutech k auctpmnbostotopam UNI-T, pacnpoCcTpaHsoWmMM NpoayKT, Uin B
MecTHble odmcbl UNI-T.

(3) MpoBepbTe BECb UHCTPYMEHT

B cnyyae noBpexaeHWsi BHEWHero Buaa npubopa, HenpaBWibHOW paboTbl  WMnn
HEMPOXOXAEHNS  SKCM/TyaTaUMOHHbIX  UCMbITaHWA  0bpaTuTecb K AUCTpUBbLIOTOpaM
npoaykumm UNI-T nnn B MecTHble odpmcbl UNI-T.

Ecnv npubop noBpexaeH BO BPeMsi TPaHCMOPTMPOBKWM, Moxanyicra, no3aboTbTecb O
COXPAHEHUWN YMAaKOBKW, COOBLIMTE 06 3TOM B TPAHCMOPTHLIA OTAEN U AUCTPUOBLIOTOPaM
npogykummn UNI-T, u UNI-T npuMeT Mepbl AN peMOHTa W/IM 3aMeHb!.

1.2 dyHKuMOHanbHasA npoBepkKa

MpoBeanTe 6LICTPYIO DYHKLMOHAMBHYIO MPOBEpPKY, YTobbl ybeamTbes, 4To npmubop
paboTaeT HopMasnbHo. MoXanyicra, BINOMHUTE Ceaytowme AeNCTBuS:

(1) BknoumnTsb:

[AnanasoH HanpsxeHus nutaHus oT 100 B nepemeHHoro Toka Ao 240 B nepemeHHoro
TOKa, Anana3oH yactot 50/60 'u. MoacoeamHute ocumnnorpad K aMHun
3N1EKTPONUTaHMS, KOTOPas MAET B KOMMJIEKTE C ocuniorpacom, unn K nobon nnHum
3NEeKTPONUTaHNs, COBRBETCTBYIOLLEN CTaHAAPTaM NPUHMMalOLLEN CTpaHbl. HaxmuTe
KHOMNKY BbIK/OYaTENs NUTaHUS B BEPXHEN YacTu ocumnnorpada.

(2) Brntounte npubop v nposepbTe:
Haxxmute KHOMKy BbikntoyaTeAsinuTaHus , 3aTeM ocumnnorpad nokaxer
3arpy304HyI0 aHMMaLMIO, NOC/E YEro OH BOMAET B 0ObIYHbINA MHTEpPdENC.

(3) DSO pocTyn K curHany

Moakniounte pasbeMm BNC wyna k BNC kaHana 1 DSO, nogknounTe wWwyn K
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«HAKOHEYHUKY CUrHana KoMreHcaumm wyna», nogkmounTe 3aXXuM «KpoKoaAWST» LWyrna
K «3emne».TepmmHan". Bbixod 30HAAHAKOHEYHWK CUrHana KOMMeHcauuu: AnanasoH
cocTaBnseT okono 3Vpp,
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PROBE

COMP

=3V

1kHz | m

yacTtoTa no ymonyaHuio 1kru.

<+——HakoHe4YHuMK curHana

T

=

———Ha3eMHbIN

(4) ®PyHKUMOHaNbLHas npoBepka

Haxmute kHonky AUTO (aBTOMaTMyeckass HaCTpoMka), Ha 3KpaHe MosiBUTCS
NpsiIMOyronbHasi BOSIHA, AMana3oH BOJIHbI COCTaBnseT okono 3Vpp, a yactota — 1 klu.
BepHuTech K wary 3 1 Takum xe o0b6pa3oM nposepbTe Apyrve kaHanbl. Ecnn dakTnyeckas
¢opMa oTobpaxxaeMoro curHana oTIM4aeTcst OT NPYBEAEHHONO BbILLE PUCYHKa, NepenauTe
K cneaytowemy wary «KomneHcaums npobHnka».

(5) KoMneHcaums aatumka
Mpy nepBOM MOAK/MOYEHMM LyNA K KakoMy-nMbo BXOAHOMY KaHany Heobxoanmo
MPOM3BECTN HACTPONKY MO 3TOMY MyHKTY, COr/lacoBaB LUy C BXOAHbIM KaHanoM. 30HA 6e3
KOMMEHCaLUMM U UCNpaBfeHns NpuBeaeT K Owmnbke naMepeHus unm owubke. B cnyuyae
HaCTPOWMKM KOMMEHCaLMKN AaTumka BbINOMHUTE Clieaytolmne AeNCTBuS:
® YCTaHOBUTE KO3(PUUMEHT 3aTyxaHWs B MeHI0 AaTtumka Ha 10X, ycTaHoBuTE
nepeknoyaTenb Ha AaTyuke B nonoe 10x v nogkntounte gatumk DSO k
kaHany 1. Ecnm ncnonb3yetcs KptokoobpasHas rofioBka 30HAa, ybeantech, YTo OHa
cornpuKacaetcs € 30HZOM. [logkniounTe Wyn K KomneHcatopy wyna DSO,
NOAK/IOUNTE 3aXKMM 3a3eMSIEHNS K <<KJ'IeMMMJ'IeHVI$I>> KOMMEHcaTopa Lwyna,
BrktoumTe CH1 n Haxkmnte AUTO.
® HabnopaiiTe 3a oTobpaXkaeMoi hopMoii BOSHbI

M1 T rutt

UpesmepHas KoMneHcaums MpaBunbHas koMneHcaumss  HepocraToyHas
KoMneHcauust

PucyHok 1-5 KomneHcauus n Koppekuus gatyuvka

® [ECnu Ha aKkpaHe 0To6pa>|<aeTC9| «HEAOCTaTO4YHasA KOMMeHCaunsa>» nin «4pesMmepHas
KOMNeHcauna» Ana CUrHasla, Kak MnokKa3aHO Ha PUCYHKaX BblILUE, VICI'IOJ'Ib3y1‘/IITe
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OTBEPTKY C HEMETA//IMYECKON PYYKON ANSi PErysMpoBKM MEPEMEHHON EMKOCTU
npobHMka A0 Tex Mop, MNoKa Ha 3KpaHe He O0Tobpa3uTCs «npaBusibHas
KoMMeHcaums» OpMbl CUrHaNa, Kak MOKa3aHO Ha PUCYHKE BbilLe. .
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I'Ipe.qynpe)K.quMe: Bo wu3bexaHue nopaxeHna JNeKTPpU4eCKUM TOKOM npu
Un3MepeHunn BbICOKOIro Hanps>xeHmnsa € nomMoLlbio Liyna y6e.qv|Ter, 4YTO naonAaAuunsa
wyna Haxogutca B XopowemM COCTOAHUU, N He KacaMTeCb MeTarsIn4ecKom 4actu
wyna npun nogknro4eHnMn UCTOYHUKa NUTaHNA BbICOKOIro gaBJieHUA.

1.3 NMepeaHAna 1 3aaHAA NaHesnb

KHomKa MeHtg ynpaBneHust
|

KHomMKa MeHio hyHKLM
eroyHKLMOHan bynku
06nacTb 0TO6paXKEHWS

150MHz
‘ "Wl UTD2000CEX | DIGITAL STORAGE OSCILLOSCOPE 1GS/s

(4]

‘‘‘‘‘ i HTa/IbHOE ynpaBneHne

TLLLIE

KypOKKOHTPO/1b

KomneHcaTtop
npobHuKa n
NHTepdeic

3a3eMneHna

XocT-uHTepdeic
usB

BepTukansHoe ynpasneHue

PucyHok 1-3 lNepegHss
naHesb

PucyHok 1-4 3agHsasa naHesnb

USB-YCTPOWCTBO JIOKasibHas

18



|
UNI I ® PykoBOoACTBO nosib3oBaTens

BxoA4 aHanorosoro KaHana
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1.4 OTobpaxaTtb
(1) NMokazaTb onucaHue

HaCTpOIZKa OCHOBHOIO BpeMeHU rOpVI3OHTaJ'IbHa$I TpurrepHaa 3o0Ha .
BpeMﬂ LeHTpanbHON MNMHUN LWKanbl

OT06pa>KeHme cocTosm RGN AP APIINNIIII, 0.000s ChH1
Coupling

MeHI0 NporpaMMHbIX KHOMOK

AC MO

— COOTBETCTBYET pa3HbIM

BW Limit

FULL KHOMKaM

MeTka kaHana
1

Volts/Div
Coarse
Probe
_> . RES

MeTka kaHana 2 OKHO OTObpaXkeHMs curHana

‘\'500,00mV 1X 2 ~500.00mV 1X CH1 0.00v

KoaddurumeHT BepTMKanbHoOro maclutaba kaHana

(2) NMporpamMmmnpyemMas KHorka
Haxxmute niobyto NporpaMMHyI0 KHOMKY, Y4TO6bl aKTUBMPOBaTb COOTBETCTBYIOLLEE MEHIO.
B MeHI0 MoryT oTobpaxaTbCs cneayroLwme CUMBOSbI:

=: EcTb cnegytollee MeHio.

n: EcTb BbiNagatoLee MeHto.

E: B MeHto ecTb ABe onuuu.

B ronusosatens moxer pEerynMpoBaTh C MOMOLLbIO MHOTOMYHKLMOHAbHOW PYYKK.
B Haxwmure 310 MEHI0, YTO6bI OTKPbITb BUPTYasbHYIO LdPOBYIO KNaBuUaTypy.

1.4 ABTOMaTU4YEeCKNe HaCTPOMKU OTOBpaXxeHMsA curHana

DSO cepun UTD2000 MMeeT (yHKLUMIO aBTOMAaTMYECKOM HACTPOMKW. B COOTBETCTBMK C
BXOAHbIMW CUrHanamyM aBTOMAaTMYECKM HacTpauBaiTe Ko3hdUUMEHT BepTUKaNbHOro
OTK/IOHEHMWS, BPEMEHHYIO pa3BepTKy U pexuM 3anycka, noka He otobpasuTtcsa Hanbonee
noaxoasias ¢dopma curHana. [Ans npuMeHeHusi aBTOMaTU4eCKOM HACTPOMKM 4YacToTa
N3MepsieMOro curHasna gosmkHa 6bitb = 20 'y,

MpUMeHUTL aBTOMATUYECKYIO HAaCTPOMKY:

(1) NoaknounTe M3MepSEMbIN CUrHanN K KaHany BBOAA CUrHana.

(2) HaxknysBB O] kntou. DSO aBTOMaTUYECKN YCTAHOBUT KOI(MMULIMEHT BEPTUKANBHOMO OTKIIOHEHNS,
BPEMS CKaHUPOBaHMS

Ba3oBbii 1 TpUrrepHbI pexxuM. Ecnn TpebyeTcs aanbHeNwee TwatenbHoe HabnoaeHue,
PEryIMpoBKYy MOXXHO MPOBOAMTb CHOBA MOC/IE aBTOMATUYECKMX HAaCTPOEK A0 TeX Nop, noka
oTObpaXkeHne ocuMNIorpaMMbl He JOCTUTHET TpebyemMoro onTuManbHOro addexTa.
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1.5 BBeaeHue B BepTUKaNbHYIO CUCTEMY

Kak nokasaHo Ha pUCYHKe HuXe, B BepTVIKaJ'IbHOI‘/JI MIOCKOCTUN NMEETCA psaa KnaBuLl U py4yek.

21



LINI-T
5 PykoBOoACTBO nosib3oBaTens

30Ha KOHTpOA. [pnBeaeHHble HUXe NPaKTUKKU MOCTeNeHHO NOMOryT BaM NO3HAaKOMUTbLCS

C yNpaBneHNeM BepTMKaibHON CUCTEMON.
VERTICAL

PucyHok 1-6 O6nactb BepTUKanbHOro yrpaeneH1s Ha naHenm

(1) NONIOXEHUE no BepTUKanKU: py4dka BepTUKaNbHOro MOSOXEHUS, Monb3oBaTesb
MOXET M3MEHWUTb TeKyllee BepTMKA/NbHOE MONMOXKEHME OCUMANOrpaMMbl KaHana,
3HaueHne BeptukanbHoro nonoxexus EEIINNERE 6ynet oTobpaxaTtbcs B 06nactu
6a30Boro Kypcopa. HaxmuTe 3Ty pydky, 4TObbl BEpHYTH OTOBpa)kaeMoe MonoXeHue
KaHana B LEHTp Mo BepTUKanu.

Ecm kaHan cBs3aH MO MNOCTOSIHHOMY TOKY, MOMb30BaTeNlb MOXET 6bICTPO
N3MepUTb MOCTOSIHHYIO COCTaBASIOWYKO CUrHana, Habniogas pasHuuy mexay
(opMoii BOMHbI M CUrHANOM 3eMIu.

Ecnmn pexuMm cBsian KaHana — nepeMeHHblii, NOCTOsIHHAsA COCTaBAsoLLas curHana
6yneT oTdunbTpoBaHa, YTO NMOMOXET OTObpaxaTb NEpEMEHHYI0 COCTaBASIOLLYIO
curHana ¢ 6onee BbICOKON YyBCTBUTENBHOCTHIO.

(2) LUKAJTA no BepTUKanM: W3MEHUTE HACTPOMKY MO BepTUKanuM W HabnoganTe 3a
n3MeHeHneM MH@OopMauumM 0 cocTosiHuK. Monb3oBaTesnlb MOXET NOATBEPAUTb ntoboe
M3MEHEHWE YPOBHS BEPTUKANBbHOM LUKanbl MO MHbOPMaLmMK, oTobpaXkaeMoli B CTPOKE
COCTOSIHMS. BpaluaiiTe pyuyKy BEPTUKANbHOM LUKanbl, YTOObl WM3MEHUTb YPOBEHb
BepTUKanbHOW wWKanbl «VOLTS/DIV», nocne yero 6yaeT M3MEHeH ypoBeHb MacliTaba
KaHana Ha wkane crayTa.
cooTBeTCTBEeHHO. Haxxmhrte CHIMBHIE| k MeHIo ynpaBneHns AucnieeM, cuMBosbl, (bopMa BOMHbI
W COCTOSIHME YPOBHS LLKasbl COOTBETCTBYIOLLMX KaHanos. [Bax/b! WeMKkHuTENTATILE]
CH2,

BbIKJTIOYUTb KaHasl.

1.6 BBeaeHne B ropn3oHTanbHYIO CUCTEMY
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Kak nokasaHO Ha pWUCyHKE HWXe, B FOPU30HTaNIbHOM 0651acTV ynpaBneHus ecTb oaHa
KnaBuwa M ABe pyyku. [pvBeAEHHble HMXE YNpaXKHEHUSI MOCTENEHHO MOMOryT BaM
03HaKOMWUTBCS C HACTPOMKOMN FOPU30HTANIbHOWN pa3BEPTKMU.

PucyHok 1-7 FopusoHTanbHas 06nactb ynpasneHus Ha naHenm
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1. icnonb3ynte ropmsoHTanbHyto pyuky SCALE, 4Tobbl M3MEHUTL HACTPOWKWN MOOXKEHUS
LIeCTEPHN TOPU30HTANbHOW BPEMEHHON pa3BepTkM M HabnogaTb 3a M3MEHEeHMsIMU
nHgopMaumm 0 coCTosHUK. MNoBepHUTE ropu3oHTanbHyt0 pydky SCALE, 4yTo6bl M3MEHUTb
MOMIOXKEHNE LUECTEPHN BpeMEHHON pa3sepTkn «SEC/DIV», M Bbl yBMAWUTE, 4TO
COOTBETCTBYIOLLME U3MEHEHMSI MPOM3O0LLIN HA ANCTIIEE NMOMOXXEHUS BPEMEHHOMN Pa3BEPTKM
COOTBETCTBYIOLLErO KaHana B CTPOKE COCTOSIHUSI. CKOPOCTb FOPU3OHTasIbHOM pa3BepTKU
yBenuumnBaeTcs KpaTtHo 1, 2 n 3atem 5 ot 2 Hc go 50 c.

2. Ucnonb3yiTe  ropusoHTanbHyto  pydky  POSITION, 4yTo6bl  OTperynmpoBaTb
rop130oHTaIbHOE NOJSIOXKEHME CUrHana B OKHe curHana. FopmsoHTansHas pydka POSITION
yrnpaBnseT MNoMnoXXeHNeM 3anycka BXOAHOro curHana. NpvMeHrB nonoXxeHue Tpurrepa u
nosopaumsas pydky POSITION no ropu3oHTann, MOXHO HabnoaaTb ropusoHTasbHOe
nepemelleHne GopMbl CUrHana BMecTe ¢ BpalleHnem pyykm POSITION.

3. Haxun XOPU [INS BXOAA B MeHIO MacluTabupoBsakms. B aToN | BklounTb Bpems

MaTb MeHI0 HaxmuTte F1

paclumMpenms;, cHdad HaxxmuTe F1, 4To6bl OTKIOUNTb PacLUMpeH e BpEMEHM 1 BEPHYTLCS
K OCHOBHOMI 6a3e BpeMeHU. [oN1b30BaTeNM TakXKe MOryT YCTAHOBUTb BPEMS! YAepXaHus!
TpUrrepa B 3TOM MeHIO.

1.7 BBegeHue B TPUITEPHYHO CUCTEMY
Kak nokasaHo Ha puc. 1-8, B 061acTi ynpasneHus MeHIO TpUrrepa ecTb 0Ha py4dka u
yeTbipe KnaBuLK. MNpuBeaeHHbIE HKE YNpaXKHEHMS MOCTENEHHO NMOMOryT BaM

TRIGGER TRIGGER

SLEVEL

Type
’ . Edge
Source

CH1

SET "TRIG
TOZERO MENU

03HaKOMWUTLCS C HACTPOMKaMMm.

Puc. 1-8 O6nacTtb ynpaBneHus TPUrrepoM 1 MeHIO TpUrrepa Ha NaHenm

(1) NoBepHUTE pyuKy YpoBHS 3anycka LEVEL, 4yTobbl M3MeHWUTb ypoBeHb 3anycka. CMm.
MapKMPOBKY TpUrrepa Ha 3KpaHe, YTobbl yKka3aTb IMHWUIO YPOBHS Tpurrepa. JInHUs ypoBHS
cpabaTtbiBaHNs AO/MKHA [ABUraTbCsl  BBEPX/BHU3 COOTBETCTBEHHO. COOTBETCTBEHHO
N3MEHWUTCS 3Ha4YeHMe YPOBHS 3anycka.

(2) HaxkuMEHIO Haxmnte Haxkmure
MaTb (3) HaxkumaTb
Hax

MuTe
Haxx
MuTe
Haxx

MUTE
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n acTporika Tpurrepa. 4Ytobbl BblbpaTb

Tpurrep «Edge».

yTobbI BbIbpaTh CH1 Ans «MCTo4HMKa».

BblGMpaTbNepeMeHHbIN TOKANSA

«CnyckoBOro  Kprouka». 4Tobbl

Bbibpatb AUTO ana  «Pexum
Tpurrepa». 4yTObbI BblbpaTb
RISING ans «Slope type».

CTAHOBWT | ycTaHOBUTb BepTUKanbHOE U FOPU30HTabHOE MOSIOKEHNE OCUMANOrPaMMbl
Ha HOMb, 3aTeM

NOJIOXXEHNE YPOBHSA 3alyCKa 6y,qu B BEPTUKAJIbHOM LIEHTPE ANalna3OoHa CUrHalia 3anycka.

(4) Haxu&mBOJIT] uTobbl 0TO6pasuTh «3aBoackuneHacTpoiika», BLINONHUTL (habpuKy
HacTpoiika, HaXMUTE BbIBPA
HaXMAFROM] AN OTMEHbI 3aBOACKMX HACTPOEK W
3aKpbITWS OKHa.
(5) Hax yTObbI OTOBPA3UTL OKHO elle pa3, 4tobbl 3aKpbITb OKHO.
mMmat «[MOMOLLb», HaxmuTe

b
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maealll BepTukanbHas cuctema

DSO cepun UTD2000 obecrieumBaeT [ABa aHANOroBbIX BXOAHbIX KaHana, KaXAbl KaHan
MMEET HE3aBUCMMOE BepTUKasibHoe MeHlo. Kaxabi kaHan ans DSO cepum UTD2000
MOXHO HACTpOUTb HE3aBUCMMO Yepe3 BepTUKAsIbHOE CUCTEMHOE MeHI0. locne HaxaTus
dyHkumoHanbHoM knasuim CH1 mnn CH2 cuctema oTo6pasuT yHKLUMOHANbHOE MEHH0
kaHana CH1 nnn CH2. OnucaHme cM. B Tabnuue 2-1 Huxe.

Tabnuua 2-1 MeHio kaHanos (cTpaHuua 1)

MeHir0 MapameTt| OnucaHue
PyHKuMi P
nepeMeH| 3abnokupyinTe NOCTOSIHHYIO COCTaBSIOLLYIO BXOAHOrO CUrHana.
HbI TOK
Cea3b .
OKPYI MponyckanTe KOMMOHEHTbI MOCTOSIHHOMO M MEPEMEHHOr0 TOKa BXOAHOrO CUrHana.
KOJTYMb
ns
3A3EMJ1 | OTobpakeHue ypoBHS 3a3eMieHNst (BXOAHOW CUrHan He OTKITIOYEH).
EHUE
OrpaHuybTe nosocy nponyckanus o 20 My, 4tobbl yMeHbLWNUTL
20 MU | BbICOKOUACTOTHYIO COCTaBMSAIOLLYIO OBHAPYXEHHOro CUrHana.
OrpaHuyeHune
nonocsbl curHan.
nponyckaHus MonHblii | BbIKMOUATLOrPAHMUEHWE NPOMYCKHOIM CNocobHOCTH, DSO UCMONb3YET NOMHYo
Yb NPOMYCKHYH CMNOCOBHOCTb.
Mpy6bili | YcTaHOBUTE BepTMKabHbI MacluTab Tekyllero kaHasa Ha ocHoBe MacwTaba 1-
2-5.
BonbT/pen. - - " " -
Fine Volts/Div HaxoanTcs B Nnpeaenax rpyboi HacTpovikn Volts/Div, ycraHoBuTe
OTNNMYHO | maciTab no BepTvKany.
TEKYLIEro KaHana Ha ocHoBe 1% luara TekyLiei WKasbl BOSbT/4en.
0,01x
0,02x OcHoBbIBasiCb Ha Ko3hdULMeHTe 3aTyxaHnsi NPobHKUKa, Bbl BbibnpaeTe
3HayeHune, obecrneumnBatoLlee
3oHA COrNacoBaHHOCTb MOKa3aHWUI BEPTUKAbHON LKasbl U haKTUYeckon
oTo6paxkaeMoit hopMbl BOJHbI, Tak YTO Bbl
100x HEe HYXXHO BbIYMCNATL NMYyTEM YMHOXEHUS ko3 buLMeHTa 3aTyXxaHusi NpobHuKa.
1000x
Cnegytowas — MepenTn Ha cneaytoLyto CTpaHuLy
CTpaHuua
HA AKTUBUPYITE PyHKLMIO peBepca curHana. ®opma BosnHbl 6yaeT 0TobpaxaTbcs B
MHBEPTUPOBATL obpaTHOM Nopsiake.
BbIKJTHO | ®opMa BOJSIHbI 0TOBpaXaeTcst HOpMasibHO.
YEHHbI
n
Tabnuua 2-2 MeHio kaHanos (CTp. 2)
MeHto Mapam OnucaHune
hyHKUMIA eTp
MHBEPTUPOBAT BbIKJ1 OTO6paXxkeHne HopMasbHOW (POPMbI BOSHBbI
b HOYEH
HbIN
HA OtobpakeHne MHBEPTUPOBAHHOMO CUrHana
Ea. uam B,A OtobpaxkeHne eanHUL, U3MepeHns TeKYLLEro aAnanasoHa KaHanos
BepHyTbCs K — BepHyTbCa Ha npeaplayLyto CTpaHuLy

26



LUINI-T
B PykoBOoACTBO nosib3oBaTens

2.1 HacTpoika kaHana cBsi3u

Ecnn n3aMepsieMblil curHas, NoAKOYEHHbIN K kaHany CH1, sBnsieTca cvHycouzanbHbIM
curHanoM, copepxalumm [oETosHHYI0 CcocTaBnsiollyto. Ecnn Bbl HaxmeTe F1, uTO6b
BblGpaThb CBSI3b MO NEPEMEHHOMY TOKY, YTOBbl YCTAHOBUTb kaHan CH1 B pexuMm CBsi3v Mo
NepeMeHHOMy TOKy. Torga MOCTOsSiHHasi COCTaBnsiolasl WM3MepsieMoro CurHana
6nokupyetcsi. OTobparkeHne hopMbl CUrHaNa NOKa3aHO Ha PUCYHKE HUXKE.

27



LUINI-T
B PykoBOoACTBO nosib3oBaTens

M 2 AP D 0.000s CH1

Coupling

AC 1MQ

BW Limit

FULL

Volts/Div

Coarse

Probe

PucyHok 2-1 3abnoknpoBaHHas NOCTOsSIHHASA COCTaBnsioWwas curHana
HamM@ F1, yTobbl BbIOpaTb CBA3b MO NOCTOSAHHOMY TOKY, Bbl AO/MKHbI YBUAETb KakK
NOCTOSIHHbIN, TaK N NEPEMEHHbIN TOK.KOMMOHEHTbI U3MEPEHHbIX CUMHAMOB Ha KaHane

TRIGED | M 200ps v ~ ~ ~ A 0.000s CH1
Coupling
DC 1MQ
BW Limit
FULL
Volts/Div
Coarse

Probe

CH1, kak noka3aHO Ha pUCYHKE HUXe.

PucyHok 2-2 OgHOBpeMeHHOE O0TObpaXkeHNne KOMMNOHEHTOB MOCTOSIHHOIO U
nepeMeHHOro Toka cMrHana

Ecnn Bbl Haxmete F1 ana Bbibopa B kadectBe GND, uTtobbl Hactpoutb CH1 ans
MOAK/OYEHUS! K BHYTPEHHEW 3eMie npubopa, KOMMOHEHTbI MOCTOSIHHOMO U NePeMEHHOM0
TOKa BXoAHOro curHana éyayT 3abnokupoBaHbl. OTobpaxkeHne popMbl CUrHama NokKasaHo

TRIGED [M 20048 - A nAAsansman D 0.000¢ CH1
Coupling
GND
BW Limit
FULL
Volts/Div
Coarse
Probe

1x

Next

Bl 1.00v 1x 2 CHI 1 00V

Ha PUCYHKE HUXE.

Puc. 2-3 OgHoBpeMeHHas 6/10KMpoBKa KOMMOHEHTOB NMOCTOSIHHOIO U NMepeMeHHOro Toka
curHana

2.2 HacTtpomnka orpaHM4yeHuUs NponycKHOM CNOCOBHOCTU KaHana

MpeanonoXxum, 4TO BXOAHOW CUrHan npeacTaBnseT cobon CUHycoMAanbHbIM CUrHAN

yactotou 40 M NOAKMIOYEHHbIM K kaHany CH1. Haxmwute CH1, a 3atem Haxmute F2,

yTobbl ycTaHoBMTL BW Limit kak Full Bandwidth, nonoca nponyckaHus kaHana craHeT
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MOJIHOM, Mosioca NponyckaHus He ByAeT orpaHuMyeHa kaHanoM 1. M Bbl MOXeETe yBUAETb
BCIO  BbICOKOYACTOTHYIO  COCTaBMSIOLYD B  WM3MEPEHHOM  CWUrHasne,  MOCKOJbKY
oTobparkaeMasi popMa BOJIHbI MOKa3aHa Ha PUCYHKE HUXKE.
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TRIGED | M 5.00ns AANAAANANIAAAANAAA| D CH1

- F:39.99980MHz Coupling

DC 1MQ

BW Limit

FULL

Volts/Div

Coarse

Probe

1x

B0 100.00mv 1x |2 CHI0.00Y

Puc. 2-4. OTobpaxkeHne hopMbl cUrHana npu OTKIOUYEHUN OrpaHUYEHUs NOoChI
NPOMnycKaHusl.

Ha>KM F2, uTobbl YCTaHOBUTb OrpaHMyeHne Nonockl NponyckaHus Ha 20 MIy, wyMmsl
WM BbLICOKOYACTOTHAas cocTasnsiowas Boiwe 20 MY B U3MepsieMOM CUrHane AO0/MKHbI

TRIGED | M 5 00ns AN D CHA
1 F:39.90980MHz Coupling
- : DC 1MQ
BW Limit
20MHz
Volts/Div
Coarse

Probe

[: = 100.00mV 1X 2 CH1 0.00v

OTmeTKa

6bITb 0CcnabneHbl, popMa CMrHana NokasaHa Ha PUCYHKE HUXE.

PucyHok 2-5. OTobpaxkeHne hopMbl CUrHana Npy BKIOYEHUN OrpaHUYEHUst NOMOCHI
MpornycKaHusi.

2.3 Hactpomka 4acToTbl 30HAA

[ns B3aMMOAEWCTBUS C HACTPOMKOMN ko3 duLUMEHTa 3aTyxaHusi NpobHMKa HEoBX0AMMO
YCTaHOBUTb KO3(PMUUMEHT 3aTyxaHusi NPoOBHUKA B MeH0 GYyHKUMA KaHana. Ecnn
ko3 dunumneHT 3aTyxaHus npobHuka paBeH 10:1, ko3ddPUUMEHT NpPOBHMKA B MEHIO
YHKUNIA KaHana Ao/MKeH 6bIiTb YCTAHOBNEH paBHbIM 10X 1 HaobopOT.

TRIGED | M 200ps AP D 0.000s CH1
¥ F 990997404z Coupling

! AC 1MQ
BW Limit

FULL

Volts/Div

Coarse

Probe

El 2 CH1 0.00v
PucyHok 2-6 Hactpoika koadduumeHTa 3aTyxaHusi NpobHMKa B MEHIO KaHanoB
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2.4 HacTtpomnka BepTUKanbHOW perynmpoBku Bonbt/gen.
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PerynunpoBka koadduumeHTa BEpTUKANbHOrO OTKIOHeHMs V/div MonoXeHus LwecTepHu
MOXET ObITb BbINOMHEHA rPY6OI 1 TOYHOW perynmMpoBKOM.

Ans rpy6oi HacTpoikn B/aen MOXHO perynmpoBathb C WaroM, KpaTHeiM 1, 2 1 5, aAnanasoH
B/nen cocrasnsiet 1 mB/aen ~ 20 B/pen.

TOHKME HACTPONKM OTHOCSATCS K M3MEHEHUIOKOI(MPMDULMEHT OTK/IOHEHMSI C MEHBLUMM LLAroM
B Npegenax TekyLlero ananasoHa BepTUKanbHOro NonoXxXeHns peaykrtopa. KoadduumeHT
BEPTMKANIBHOrO OTK/IOHEHWUSI MOXET MOCNefoBaTeNlbHO  peryivmpoBaTbCsi  BO  BCEX

1 F1999.99717Hz Coupling

i AC 1MQ

BW Limit
FULL

Volts/Div

Fine

B ssooom 12
BEPTUKA/IbHbIX Nepeaavax.

PucyHok 2-7 'py6asi u ToUYHasi HacTporika Ko3ULIMEHTOB BEPTUKANIBHOMO OTK/TIOHEHMS!

2.5 HacTpoiku MHBepTUpPOBaHUS cUrHana

VIHBEpCMIO CUIHaNa MOXHO HacCTpoMTb C MOMOLLbID  (DYHKUMOHANbHOW KHOMKK F5.
M3MepeHHbIN BXOAHOW curHan 6yaet oTtobpakaTbcs C pasHuuend B 180 rpaaycos. CM.
PucyHok 2-8 ans HeMHBEpPTUPOBAHHOIO cMrHana v PucyHok 2-9 gns MHBEpTUPOBAHHOIO

TRIGED | M 200ps AP ] D

+ F1099.99671Hz

o ]
CUrHana.

PucyHok 2-8 HacTpoiku MHBEPTUPOBaHUSI BEPTUKabHOrO kaHana (MHBepcusi: BbIKJ1.)

TRIGED M 200ps. 2 ~ D 0.000s

T F:999.99712Hz

PucyHok 2-9 HacTpoiku MHBEpTUPOBaHUSt BEpTMKaNbHOroO kaHana (MHeepcusi: BKJT)
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2.6 EQ. usm

Haxxmmute UNIT, yTOGblI YCTaHOBUTb €AMHULY M3MEpeHUs Kak «V» unm «A», eanHuua
n3MepeHus no ymonyanuio — V. Tllocne yCTaHOBKM eauHWUbl U3MepeHus Ha Tere
COCTOSIHMS KaHana 6yayT COOTBETCTBYIOLWNM 06pa3oM M3MEHEHDI.

2.7 MaTemaTnyeckas onepauuoHHasa pyHKUmnA

0 W]

I [ 49 007 FHHZ ™ e
‘ L -J < Math
e ! I el [R— ol

Source 1

s - R ey PR— e
h [ sl hiasins |- L) Operator

+

Source 2

CH2

1 ~200V 1X 2 |~2.00V 1X CH1 0.00v

OTOob6paXkeHWe pe3ynbTaToB MaTeEMaTMYECKOM onepaumm hopMbl curHanoB kaHanos CH1 n CH2 (+. —.

X, +).

PucyHok 2-10
MeHio pyHkuuii | Mapam | OnucaHue

Tvn MaTeMaTy ’I%lﬁglﬁﬁme%&a%”gbaum (o= %0 3)

KaHan | Bbl MoXeTe BbI6paTh UCTOUHMK
NcTouHmkl Tabnulia2+3na Vegngaran 1.

KaHan | Bbl MoxeTe BbIOpaTbUCTOUHMK
2 curHana2 kak CH2

+ NcTouHnkl+NcTouHnk2

v}
MaTFeMaTHnHeckn-onepatitii
ATCHUTVITTOCURVIAUTTC DU Lvivi

- NcTouHnkl-UcTouHnk2

OnepaTtop
X NcTouHnkl X UcTouHNK2

+ NcTouHnkl+-NcTouHnk2

KaHan Bbl MOXxeTe Bbl6paTb NCTOYHUK

Nrrauuiav?) 1 ruruana 1 vav vauan 1

2.8 CneKkTtpanbHbiv aHanu3 BIMN®

Bonaute B onepaumio FFT (6bicTpoe npeobpasoBaHue ®Pypbe), curHan BO BPEMEHHOM
obnactn (YT) MoxeT 6biTb Npeobpa3oBaH B CUrHan B YacTOTHOW obnactu. MNpu pabote
BMN® ynobHo HabnoaaTb CMrHasnbl CeAyHOLWMX TUMOB:
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e VI3MepeHne coiep)KaHnsl rapMOHUK U UCKAXKEHUIA B CUCTEME

e OTO6paXKEHNE LLYMOBOW XapaKTEPUCTUKM B UCTOYHMKE MUTAHUSA NMOCTOSAHHOIO TOKa

e AHanu3 Bubpauun

Tabnuua 2-4 : Onucanmne meHto bro

MeHto pyHkumii | Mapamerp | Onucanme
Tvn Br® MaTemaTtuuyeckasi onepauusi brid
NcToYHMK KaHan 1

Bbl MOXeTe Bbl6paTb NCTOYHUK
CUrHana Kak
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KkaHan 2 KaHan 1 nnn kaHan 2
XaHHWUHT
YcraHoBuTe, UTO6bI BIGpPaTH
X3MMUHT
OkHO dyHKUMIO OKHa Hanning,
BbnakmaH .
Hamming, Blackman nmm
MpsiMoyron | Rectangle.
bHVK
. Vrms YCTaHoBNTE BEPTUKASbHbIE
BepTukanbHbIn
6ok n6B eanHWLBIl Kak Vrms nnm
CpedHeKBan| yovims
paTuyHoe
3HayeHune

Bbi6epute okHo BINP

Mpeanonaras, 4to dopMa curHana YT nocTosHHO nosTopsieTcs, DSO AomkeH BbIMONHUTb
npeobpa3oBaHne FFT ans BpeMeHHOM 3anucy ¢ KOHeYHoW AnvHOW. B 3ToM cnydae, koraa
LUMKN NpeacTaBnseT cobon Lenoe Yncno, curHanbl YT UMET OAMHAKOBYK aMnnuTyay B
HayaNbHOWM MU KOHEYHOWN Mo3uumax 6e3 npepbiBaHus. OaHaKo, ecnv UMK curHana YT He
ABNSETCA LENbIM YNC/IOM, aMNUTYAbl CUrHaNa AO/MKHbI 6biTb pa3HbIMU B HayanbHOM U
KOHEYHOM nosoxeHnsx. CnefosaTenibHO, B CTbIKaxX AO/MKHbI BO3HMKATb BbICOKOYACTOTHbLIE
nepexofHble NoMexu. B 4actoTHol 06nacTv 3ToT apdekT HasbIBAETCs yTeukon. MosTomy,
yTOObl M36EXaTb YTEYKM, MYTEM YMHOXEHWUS UCXOAHOM (POPMblI CUrHanNa Ha OKOHHYHO
YHKUMIO, 3HAUEHNE B MPUHYAUTENbHBIX HAaYasbHbIX U KOHEYHbIX MOM0XeHusx pasHo 0.
CM. Tabnuuy HuXXe ANns NPpUMEHEHUSI OKOHHOMN DYHKLMK:

Tabnuua 2-5 : OkoHHasa gyHKumsa Brio

OkHo BN® DYHKLNMN Haun6onee nogxopasuiee cogepxxaHue
u3MepeHus
YpOBHM CUrHANOB O W MOCNe NepexoaHoro
Jlydwee paspelleHue no 4actoTe U XyAWee | COCTOSIHMSI WM KOPOTKOrO  MMMy/nbca B
MpsSIMOYrONbHUK | paspelLeHre No aMnaMTyae. 3TO B OCHOBHOM | OCHOBHOM OAMHaKOBbl. CMHycouza NOCTOSIHHOM
NoX0oXe Ha COCTOosIHME 6e3 OKHa. aMmMTyabl C  O4YeHb 61aM3KOM  YacToToi
o6nalaeT Monocon  CAyyalHoro wyma C
MeANEHHbIM
M3MeHeHne cnekTpa.
Mo cpaBHEHWIO C NPAMOYrO/IbHBIM OKHOM OHO
nmeeT o . .
XaHHUHI CnyyaiiHbIi WYM CUHYCOMAANbHBIN,
Jlyyllee paspeLleHre No YacToTe 1 xyalee LUMKIMYECKUIA U Y3KOMOJTOCHbIN.
paspelLeHne No aMnanTyae.
YacToTHOe pa3spelueHne okHa X3aMMUHra YpOBHUM CUrHana Ao v nocne nepexogHoro
XaMMUHF COCTOSIHUS U
HEMHOrO NPEBOCXOANT OKHO XaHHMWHra.
KOPOTKMIA MMNYNbC, UMEIOT 60MbLUYIO pasHULY.
Jlyywee amnanMTyaHOE paspelleHve n xyawee | B 0CHOBHOM 1crnonb3yeTcs Anst nomcka
BnskmaH O[IHOYACTOTHOrO CUrHana
YacTOTHOE paspeLleHue.
ANS BbICWMX CYBrapMOHWK.
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2.9 Uudposoin counbTp

OTUNLTPYMTE YACTOTY YKa3aHHOIO AMana3oHa BOSIH B CMrHanax, OTperyimpoBas
BEPXHWIN/HWXHUIA Npesen YacToTbl.

Tabnuua 2-6 MeH0 UMpoBOro punsTpa

Tun ¢unbTpa

MeHo pyHKuMA Mapam OnucaHue
eTp

Tun Lincdposoit punbTp Lincdposoit punbTp
KaHan YcraHosute CH1 B kauecTse

1 paboyero curHana

NcTOYHMK

KaHan YcraHosute CH2 B kauecTBe

2 paboyero curHana

TonbKo Korga 4yacrtoTa curHana
HY HWXXe TeKyLlero BepxHero npegena

4aCTOTbl MOXXET NPOXOAUTb CUrHan.

Bbicokas yactoTa

TonbKo Korga 4acroTa curHana
Bblllle, YEM TeKyllasa BEPXHAA
4acToTa

orpaHuyeHue, Yepes KOTOpoe MOXeT
MPOWTM CUrHa.

baHa-nacc

Tonbko Korga 4actoTa curHana
BbllLE€ TEKYLlEero HMXHEro npeaena
4aCTOTbl N HUXKE TEKYLLEro BEPXHEro
npeaena 4actoTbl, CUrHan NpoxoanT

yepes.

JleHTO4YHas ocTaHOBKa

CurHan npoxoauT TOMbKO TOrAa,
KOrla 4acToTa curHana Hwke
TEKYLLEro  HWXHero  npeaena
YacTOTbl WM Bbllle  TEKYLIEro
BEpXHEro npejesna 4acroTbl.

yepes.

HwxHWI npeaen
YacToTbl

HwxHWI npeaen

OTperynupyntTe HWKHWIA  npeaen
4acToThl C MOMOLLbIO
MHOrO(YHKLMOHANLHON PYYKU, 4SS
OUNbTPA HUXKHUX YACTOT HUKHMIA
Npeaen YacToTbl HeAeUCTBUTESNEH,

MEHIO CKPbITO.

BepxHuii npeaen
YacToThl

BepxHuit npeaen

OTperynupynte HWKHWIA  npeaen
YacToThl C MOMOLLbIO
MHOrOMYHKUMOHAMLHON PydKM, ANns
UNbTpa BEPXHMX YaCTOT HMXKHWIA
npeaen YacToTbl HeAEUCTBUTESNEH,

MEHIO CKPbITO.
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masalll TlopusoHTanbHbIN Cuctema

3.1 N'opu3soHTanbHOe ynpaBneHue

HORIZONTAL

APONTONe

I A

| \q) I
v £

SECIDNV
(1) Pyyka rop13oHTanbHOro yrnpasnieHus

M3mMeHuTe MaclwTab ropusoHTasbHOM pa3BepTKM C NMoMoLbio pyykn SCALE, M3MeHeHue
rOPU30HTANIbHOro MacTaba MOXET NPUBECTU K PaCLLUMPEHMIO UM CKaTUIO OCLIUNOMPaMM
OTHOCUTENBbHO LIEHTPA 3KpaHa. MoOpM30HTaNbHOM CUCTEMOM MOXHO YNPaBAsTb C MOMOLLbIO
cneaylowmx KHOMOK/pyyeKk Ha naHenu.

N3MeHUTe ropM3oHTanbHOE NOJIOXKEHNE CMrHana Ha skpaHe ¢ nomowbto POSITION, koraa
FOPU30HTASILHOE MOSIOKEHME W3MEHSETCS, MOMOXEHWE OTHOCUTENbHO TOYKWM 3anycka
curHana 6yaet nepemellaTbCcs BNpaso U BEBO.

(2) KHOMKa ropm3oHTasibHOro MeHLo
Haxvuié®PVM |k BOITTM B hyHKLIMIO FOPU3OHTAILHOIO MEHIO. (CM. TabnmLly Hike)

Tabnvua 3-1 MEHIO XOPU

MeHio pyHkuuii | Mapamertp OonucaHue
PacwupeHuve okHa | Bkn Bbikn Ha)xMnTe, UTo6bl BKITHOYMTL OCHOBHYIO BPEMEHHYO 6a3y
OcHoBHas BpeMeHHas 6a3a: yCTaHaB/IMBaAETCs B KayecTse
OcHoBHas 5 )
BpemeHHa OCHOBHOW BpeMeHHOW 6a3bl, OCHOBHasi BpeMeHHasi 6asa 6yaeT
BpeMeHHas . . .
a N3MEHATLCS NPY HACTPOIKE rOPU30HTasIbHON BpeMeHHON 6a3bl.
6a3a/paclmpe
6a3aBbI60 ba3a BpeMeHu pacluMpeHunsi: yCTaHaBAMBAETCS B kayecTBe 6asbl
HHas BPEMEHW PaCLLUMPEHUS,
p
BpeMeHHas BpeMeHHasi 6a3a U3MEHUTCA NPU HAaCTPONKE rOpPU30HTAsIbHOM
6aza BpPEeMEHHOI 6a3bl.
PaclwupeHnne okHa | —— HaxkmunTe, 4TObbI BKNIOUMTL BpEMEHHYHO 6a3y paclumpeHust
OTnoXuTb Bpems KoTperynupyiiTe BpeMs yaep>XaHUst TPUrTepa C NoMoLLbIo
MHOrOMYHKLMOHANBHOW P4k

3.2 ObbsACHEHME CyLeCTBUTENbHbIX
PexxMm YouTube: B pToM pexume ochr YunpepgcTaBiadeT K
onlTMuYecTBO HalpdAdkXxeHUdA, a 0oCcb XIpegcTaBiudeT K
olTunu4dYyecTBO BpewMeHUHu,
XY-pexxmM: B s ToM pexuMe ocCcbhb X ITpeagcTaBaaeT Beoawu
unmuy Hanpaxengnda CHl, a ocpbr Y npencrTaBiuaeT BeJ

MUYUMHY Hanpdaxewnuasa CH2.
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Pe)XMM CKaHMpOBaHUA: K orna ropusoHTalbHafd BpDeMEeHH

afl pasBepTKa ycTanoBuneuna Ha 100 Mc/omen nuiaiu Me

Hblle, N puUOGOpP NepexonqUT B PeXUM BHOODKMU MEeIJ
€EHHOIO CKaHUpPOBaHMUA., [IpuU MCHODOITHL3O0BaHUU DeEKX

MMa MeagJleHHOIO CKaHUpPOBaHUSA AJaAA HaObOIIOLeEHHU

4 3a HM3KOUYaCTOTHBMU CUTHAaITaMU peKOMEHIY €

TCHd YCTaHOBMUTDL CBsA3b KaHala Ha IM1O0CTOSAHHBIHI T

0 K.

COB/AEN: Enuuuube IOpPUBOHTAEITIbLHONM IWKaau (pas3BepTKU), T

akKMme KakK BEOODPDKa GOpPME CUTIHa Ta, 0CTaHaBauBaiwoTCcCia (
MuCcCmomonba3ay+d

B [[MYCK/CTOQO kHomnka), ¥ ynpaBneHne BpeMeHHOW 6a301 pacluMpsieT uan OKMMaeT popMy BOJTHbI.
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3.3 PacwuumpeHue okHa

OkHO paclumpeHnsa Ncnosib3yeTca Angd yBenmyeHns (bOprI curHana, 4tobbl Nonb3oBaTenu
MOrnn npocMaTpuBaTb AETan M306pa)|(eHVI$|. YcTaHOBKa pacluMpeHnst OKHa He LOMKHa
6bITb MeaneHHee, YeM YCTaHOBKa OCHOBHOIO BPEMEHWN.

['opu30oHTanbHasa yanMHeHHas 4acTb CUrHana

ObLwnpHas BpeMeHHa ]
_999997}25}1; - Expand Windows

\

OcHoBHas Bpeme Rl : oo T
: : : : : : Extend Time

XY

HoldOtt

Bl =20000mv 1x |2

®opMa BOSHbIFOPU30HTasIbHas

A
v

PucyHok 3-2 OTobpakeHne aKpaHa B paclUMpeEHMM OKHa
Moa BpeMeHHOM 6a30i paclUMpPEHUst OKHa eCcTb ABe 0611acTh OTOBpaXkeHUs], Kak NokasaHo
Ha pUCYHKe Bblle. McxoaHasi ¢opMa curHana oTobpaxkaeTcsl B BEPXHEM 4acTu, 3Ty
061acTb MOXHO MepeMellaTb BEBO M BrpaBo, MOBOpPAYMBasi rOPU3OHTASIBHYIO PYuKY
POSITION, unu yBenMumMBaTtb U YMeHbLUIATb, NOBOpavMBas ropnsoHTanbHyo pyuky SCALE.

HWxHAs YacTb npeacTaBnsieT cobol CurHan, KOTopbI Bbl1 pacluMpeH No ropusoHTany u3
BbIOpaHHOW MCXOAHOM 06nacTM curHana. Ha 4To nonb3oBaTenu [0/MKHbI 06paTUTb
BHMMaHMWe, TaK 3TO Ha TO, YTO AOMOSHUTENbHAS BpeMeHHas 6a3a ynyywaer paspelleHue
MO CPaBHEHWIO C OCHOBHOM BpeMeHHOM 6a30M (Kak MOoKa3aHO Ha PUCYHKE BbILLE).
Mockonbky oTobpakaemMasi (opMa BOJIHbI HMDKHEN 4acTM COOTBETCTBYET BblGpaHHOW
06nacTn BepXHeN YacTu, NO3TOMY BpeMeHHast 6a3a paclUMpPeHUsi MOXET BbiTb YBENMYEHA
nyTeM MoBOpOTa ropu3oHTanbHOM wWwkanbl SCALE, apyrummn cnoBamu, OHa yBenMuuBaeT
KPaTHOCTb (POPMbl BOSTHbI FOPU30HTANIbHOTO pacluMpeEHUs.

3.4 XY-pexum

Pexxum XY Takke HasblBAeTCs pexxuMoM durypbl Jinccaxy. Micnonb3ys metoa Jinccaxy,
Nosb30BaTEN MOMyT U3MEPSITb Pa3HOCTb (a3 ABYX CUrHAMOB C OAMHAKOBOW YacToTon. Kak
MOKa3aHO Ha PUCYHKE HUXe:
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PucyHok 3-3 Jlnccaxxy-durypa
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B cooteeTcTBUM C Sin 8=A/B unu C/D, 8 — 3T0 yrnoBas pa3HOCTb KaHANoB, ornpeaeneHve
A, B, C, D noka3aHo Ha pUCyHKe BbliLle, MO3TOMY YrioBas pa3HOCTb COCTaBnseT: B==xarcsin
(A/ B) nnn B==arcsin (C/D). Ecnn ocb annunca nexut B I, III kBagpaHTe, TO pa3HOCTb a3

yrna posmkHa nexatb B I, IV kBagpaHTe, TO0 ectb B npegenax (0~n/2) wnm (3n/2~2n).
Ecnn ocb annunca nexut Bo II, IV kBagpaHTax, pa3HoOCTb a3 yrna Ao/mkHa ObiTb B
npegenax (n/2~n) nan (n~3n/2). KpomMe Toro, NonbL30BaTeNM TaKxKe MOryT onpeaenuTtb

COOTHOLLEHWE YacToThl U ha3bl MeXAay ABYMSI CUrHaNaMM B COOTBETCTBUM C NPUBEAEHHBIMM
HUXXE PUCYHKaMK JInccaxy:

PucyHok 3-4 Obwue durypsl Jinccaxy

3TOT METOA MOXHO MCMOMb30BaTb TO/IbKO MPU OAHOBPEMEHHOM MCNOMb3oBaHMn CH1 u
CH2. NMocne Bbibopa pexuma oTobpaxenns XY HanpspkeHme CH1 ortobpaxkaercs no
ropu3oHTasbHOM ocK, a HanpsxeHne CH2 oTobparkaeTcst Mo BEPTUKANIbHOMN OCH.

TRIGED |m N0ps pts NAPAAAAANAAAAANASASAA| D 0.000s _ room
L 999.99696Hz Expand Windows
OFF

wmm\ul“lﬂ“'\‘lh“'m““ Time Base
\I‘ n

wl Main Time

NMI\‘”H x¥
] -
.

J ﬂ”'“” ON

HoldOtt

1|=s0000mv 1x  [EI[~50000mv 1x |
PucyHok 3-5 OtobpaxkeHne curHana B pexxume XY

MpuMeyaHue. YTobbl obecneunTs Nydwmin 3ddekT oTobpaxkeHns duryp Jinccaxy,
oTobparkeHne curHana B pexxvme XY UMeeT Kak MUHUMYM MOJHbINA LMKJT.
HwxeykasaHHble @yHKUMK B pexxnme oTobpaxeHus XY HeaddeKTUBHDI.

B KypCcOpHbIN peXnM n3mMepeHust

B DTasioHHas UM MaTeMaTuyeckas onepaums

B OyHKLMSA pacluMpeHns OKHa

B YnpaBneHue Tpurrepom
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lmaBalV  Kypok Cucrema

Korga cobupaTb AaHHble U 0TobpaXkaTb POpMYy BOJIHbI, 3aBUCUT OT CMCTEMbI 3anycka. DSO
npeobpasyeT HecTabubHbIE ANCNIEN B OCMBICIIEHHYHO (DOPMY CUrHana Nnocse npaBubHOM
ycTaHoBku Tpurrepa. Koraa DSO HaudHeT cobupaTb AaHHble, OH CHadana cobeper
JOCTaTOYHO [aHHbIX, 4TOb6bl HapucoBaTb curHan cnesa OT Tpurrepa. DSO 6yper
nocnegoBaTelbHO cobupath AaHHbIe, 0XuAas BO3HUKHOBEHWS yCnoBusS cpabaTtbiBaHus.
Mocne obHapyxeHuns Tpurrepa DSO nocnegosatensHO cobupaeT AOCTAaTOYHO AaHHbIX,
4yTObbI HapucoBaTb CUrHan cneea oT Tpurrepa. O6nacTb yrnpaBAeHUs TpUrrepoM naHenm
ynpasneHuns DSO sknovaet B cebs:

YPOBEHb Pyuka: Pyuka perynMpoBkWM YpoBHSI  cpabaTbiBaHWs, YCTAHOBUTE
COOTBETCTBYIOLLEe 3HaUeHNe HanpshkeHns ToUkK cpabaTbiBaHMS.

SET TO ZERO: YcTaHOBMTE YpOBEHb 3anycka B BEPTUKA/IbHOM LIEHTPE Anana3oHa
curnana 3anycka. TRIG MENU: KHonka MeHIo HacTpoiiku Tpurrepa.

YnpaBneHue Tpurrepom

® Tun Tpurrepa: hpoHT, UMNYNbC, BUAEO, HAK/IOH U NEPEMEHHBIN TpUrrep.

® Tpurrep no ¢ppoHTy: Koraa poHT TPUITEPHOro cMrHana AoCTUraeT
onpeaeneHHoro YCTaHOBIEHHOMO YPOBHS, TPUITep 3anycKaeTcs.

® 3anyck no AJMTeNnbHOCTM MMMYJbCa: KOr4a LWMPMHA MMMNYybCa 3arnycKatoLero
CUrHana yaoBneTBopsieT onpeaesieHHOMY 3aZaHHOMY YCNOBUIO, 3amnycK
3anycKaeTcs.

® Video Trigger: 3anyck no Moo UM no NMMHUK ANs CTaHA4apTHOroO BMAEOCUIHaNa.

® 3anyck no HakmoHy: Koraa HakoH curHana HapactaHus/ybbiBaHus
COOTBETCTBYET YCTAHOB/IEHHOMY 3HAYEHMIO, 3aMyCKaeTcs Tpurrep.

® [lepeMeHHbIN 3anyck: kaHanbl CH1 n CH2 nonepeMeHHO 3anycKaloT CBOM
COBCTBEHHbIE CUIHASbI, YTO MPUMEHMMO K CUIrHasaM 3anycka 6e3 YacToTHOW
Koppensumm.

4.1 KpanHuwm Tpurrep

Pexxum 3anycka no (poHTY OTHOCMTCS K 3anycKy nopora 3anycka no (poHTY BXOAHOrO
curHana. Mpu Bbibope «3anyck no MPoHTY» 3anyck N0 nepegHeMy UaKn 3agHeMy (OPOHTY
BXOAHOMO CUrHana A0/MKEH BbIMOHATLCS.

Tabn. 4-1 MeHio Tpurrepa no poHTy

MeHio pyHkumnit | Mapamerp | OnucaHue
Tun Kpait
KaHan 1 YcraHoBuTe kaHan CH1 B kayecTBe UCTOYHMKA 3arMyCKaloLwero curHana.
KaHan 2 YcraHoBuTe kaHan CH2 B KayecTBe UCTOYHMKA 3arMyCKaloLwero curHana.
NcTouHmk
EXT YCTaHOBUTE BHELUHWUIA BXOAHOM KaHan TpUrrepa B KayecTBe UCTOUHWKA
TPUITEPHOro CUrHana.
NnHua YCTaHOBUTE IMHMIO MUTAHUS MEPEMEHHOMO TOKa B Ka4YeCTBe UCTOYHMKA
nepeMeHHo| 3anycka.
ro Toka
poct YcraHoBuTe TpUrrep no nepeaHeMy GpoHTy curHana.
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CKNoH

Mapexue YCTaHoBUTE TpUITEP MO 3aHeMy (DPOHTY cUrHana.
B3net/nage | YcTaHoBWTE TpUrrep no HapacTalwoleMy U cnagatowiemy GpoHTy curHana.
Hue
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YcTaHoBUTE aBTOMaTnyeckuit Tpurrep. DSO 6yaeT HenpepbIBHO BbIMOMHATH

ABTO
cbop AaHHbIX 6e3 3anycka curHana.
PeXXUM 5 YcTaHoBUTE 06bI4HbIN TpUrrep. DSO 6yaeT BbINOAHATL CHOP AaHHbIX TONBLKO
O6bI4HBIA | npy Hanmumm
3anycKatowwmin curHan.
_ | YcTaHoBuTe 0AnHOUHBINA Tpurrep. DSO BLINOMHMT TONbKO 1 UMKN COOpa AaHHbIX
OanHoOKuN
KOraa ecTb curHan 3anycka.
nepeMeHH | 3abnoKupyiiTe NOCTOSHHYIO COCTaBASIOLLYIO 3amycKaloLero curHana.
bIli TOK
OKPYI MpoxoxxaeHne yepes coCTaBNAoLWmMe NOCTOSIHHONO U NMePEMEHHOr0 ToKa
KOJTYMBMU | 3anyckaoLwero curHana
Cesa3b A
BY OTK/TOHUTb BbICOKOYACTOTHYIO COCTaBISIIOLLYIO 3anyCKaloLWero curHana
(cvrHans! Boiwe 80 KIy).
MoaasneHne HU3KOYACTOTHOM COCTaBASIOLEN 3aMyCKaroLWero curHana (Huxe
HY 80 KkILy).
cUrHanbl).
LLym OTKMOHWUTE BbICOKOYACTOTHBIN LUYM, YMEHbLIUTE BEPOSITHOCTb HEMPaBUILHOMO

cpabaTbiBaHUsI.

4.2 Tpurrep WUPUHbI UMNYSbca

[Ansa 3anycka no wupuHe nMnynbca BpeMs 3arnycka A0/HKHO 3aBUCETb OT LUMPUHDI
UMMynbca 3anyckatoLwero curHana. Bel MoxeTe 3admkcmpoBaTb aHOMaJIbHbIM nmMnynbecC,
yCTaHOBWB YCNoBUA WLUPUHBI MMMYyNbCa.

Tabnuua 4-2 MeHto 3anycka WMpUHbI UMMNY/bca

Pexxum Tpurrepa

MeH10 pyHKkuuit | MapameTp OnucaHue
Tun nstoc
KaHan 1 YcraHosuTe kaHan CH1 B kayecTBe UCTOYHMKA 3aMyCKaloLwwero curHana.
KaHan 2 YcraHosuTe kaHan CH2 B kayecTBe UCTOYHMKA 3amnycKatowero curHana.
NcTouHnK
EXT YCTaHOBUTE BHELLIHWUIA BXOAHOM KaHan TpUrrepa B KaYecTBe UCTOYHMKA
TPUITEPHOro curHana
NuHnga YCTaHOBUTE IMHMIO MUTAHUS NMEPEMEHHOMO TOKA B KAYECTBE UCTOYHMKA
nepeMeHHor | Tpurrepa
0 TOKa
nepeMeHHbl | 3abnoKMpyiTe NOCTOSHHYIO COCTABASIOLLYIO 3aMycKaloLero curHana.
M TOK
OKPYI MpoxoxaeHne Yepes cocTaBnsAoLWwme NOCTOSHHOMO U NEPEMEHHOr0 ToKa
KOJTYMBWA | 3anyckatowero curHana
MoaaBneHne BbICOKOYACTOTHOW COCTaB/AIOLLEN 3amnycKatowero curHana (6onee
TpurrepHas mydTa| BY 80 KTw).
CUrHanbl).
MoaaBneHne HU3KOYACTOTHOM COCTAB/SAIOLLEN 3aMyCKaAOLWEro curHana (Huxe
H4 80 kIw).
CUrHanbl).
Lym OTK/OHWUTE BbICOKOYACTOTHBIM LUIYM, YMEHbLIMTE BEPOSTHOCTL HENPaBUILHOMO
cpabaTbiBaHUs.
Mpu OTCYTCTBMM BXOAHOrO CUrHana cucremMa aBToMaTuyeckn cobeper AaHHble
ABTO OopMbI BOMHbI, U Ha 3KpaHe 0Tobpa3nTcs 6a3oBas MHMUSA CKAHUPOBaHUS.

Korpa ectb

BXOAHOW CUrHa, cMcTeMa aBTOMaTUYECKM NEPEKITIUMTCS Ha CKaHUPOBaHKE Mo
TpUrTepy.
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OcTtaHoBUTE C60p AAHHbIX, KOrga HET TPUrrepHoro curHana, CucteMma 6yneT

06b|l-|Hb||7| npoBOAUTL
TPUITepHOE CKaHWPOBaHWE, KOrAa FreHepupyeTcst TPUITepHbIN CUrHan.
OanHoKMI DSO BbINOAHUT TONBbKO 1 UMK 3anycka Npu HaIU4MK CUrHana 3anycka.
LLinpuHa . .
UMMynbca Bovaute B MEHIO HAaCTPOMKK Nysbca
napameTp
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Tabnmua 4-3 MeHt0 HaCTPOMKW LUMPUHBI UMMYJbCa

MeHto pyHkumii | MapameTp OnucaHune
MonoxwuTtenb | YCTaHOBUTE MOSMIOXUTENbHYIO LMPUHY UMMYIbCa B KAYECTBE TPUITEPHOro
MonsapHocTb HbIV curHana
OTpuuaTenbH | YCTaHOBUTE OTPULIATENbHYIO LUMPUHY UMMY/bCa B KAYECTBE TPUITEPHOro
b curHana
> 3anyck, Koraa WwWyprHa MMnNysbca NpeBbILaeT YCTaHOBIEHHOE 3HayeHne
Ycnosue
LWNMPHHBI < 3anyck, Koraa WyprHa MMNybca MeHbLIE YCTAHOBIEHHOMO 3HaYeHUs
mMnynbCca <> 3anyck, Koraa WwWyprHa UMnybca HaxoaAMTCs B AvanasoHe YCTaHOBIEHHOMO
3Ha4yeHus.
LLnpuHa uMnynbca ycTaHoBseHa Ha ypoBHe 20 He ~ 10 ¢, oTperynupyiite
AnuTenbHocTb BPEMSI C MOMOLLbIO MHOMO(MYHKLIMOHANBHOMO
MMnynbca o
pyyKa Ha nepegHein naHenu.
MpeablayLwnii MepeiTn Ha NpeabiayLLyto CTpaHULy

4.3 Tpurrep HakmnoHa

Mocne Bbibopa Tpurrepa HaknoHa DSO reHepupyeT Tpurrep npu
BO3pacTaHu1/ybbiBatoLLeM HaKIOHE CUrHana.

Tabnuua 4-4 MeHto Tpurrepa Hak/IoHa

DYHKUMNA
MapameTp OnucaHue
MeHto
Tun CknoH
KaHan 1 YcraHosuTe kaHan CH1 B kayecTBe TpUITepHOro curHana.
NcTouHnK
KaHan 2 YcraHosuTe kaHan CH2 B kayecTBe TPUITepPHOro CUrHana.
BNOKMpYWTE KOMMOHEHTbI MOCTOSIHHOrO TOKa BXOAHbIX CUrHAJIOB.
ne
Tpurrep YaepxuBaiTe BbICOKOYACTOTHbIE KOMMOHEHTLI (6onee 80 k) curHana.
pe
Has YaepxuBanTe BbICOKOYACTOTHbIN LYM cUrHana, YTobbl YMEHbLUUTb BEPOSITHOCTb
mMe
MydTa owmnboyHoro cpabatbiBaHUS.
HH
b
TO
K
BY
Lym
ABTO Korza TaMOTCyTCTBYET BXOAHOM CUrHas, CMCTEMa aBTOMaTUYecku cobepeT
AaHHble (OPMbI CUrHaNa, U Ha aKpaHe oTobpasutca 6a3oBas MMHNUS
CKaHWpoBaHus. Korga ecTb BXOAHOM curHar,
Pexxum
Tpurrepa cucTeMa aBTOMaTUYECKU NEPEKSIIYMTCS Ha CKaHMPOBAHWE MO TpUrrepy.
. OcTaHoBuTe c60p AaHHbIX, KOrAa HET TPUITEPHOro curHana, cuctema byner
O6bIYHbIV NpoBOANTDL
TpUIrepHOe CKaHMpOBaHWe, KOrAa reHepUpYeTCsl TPUITEPHbI CUrHas.
OanHOoKMiI DSO BbIMNOMAHUT TONBKO 1 UMK 3amnycka Npy HasMummM cUrHana 3anycka.
HacTpoiika BolianTe B MEHIO HACTPOMKM YKIOHA
HaKnoHa
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Tabnmua 4-5 MeHto HaCTPOMKMN HaK/OHa

DYyHKLMUA
MapameTp OnucaHue
MeH10
CKnoH DSO reHepupyeT Tpurrep, koraa CKOpoCTb HapacTaHus nepeaHero poHTa
Poct > curHana
ycrnosue
BblLE YKa3aHHON CKOPOCTW HapacTaHusl.
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DSO reHepupyeT Tpurrep, koraa CKOpoCTb HapacTaHus nepeaHero GpoHTa
Poct < curHana

HUXe yKa3aHHOIZ CKOPOCTU HapacCTaHus.

DSO reHepupyeT Tpurrep, koraa CKOpoCTb HapacTaHus nepeaHero poHTa
Poct <> CUrHana Bbllle 3aZlaHHOM CKOPOCTM HapacTaHWsl HUXKHEro Npefena u Huxe
yKa3aHHoW

BerHVIl7I NPEAENICKOPOCTb HapaCTaHUA.

DSO reHepupyeT TpUrrep, Koraa ckopocTb HapacTaHust HUCXoasiwero poHTa
Mo ybbiBaHUIO > | cyrHana

Bbllle yKaBaHHOIZ CKOPOCTU HapacCTaHus.

DSO reHepupyeT TpuUrrep, Koraa ckopocTb HapacTaHust HACXoAsLero GppoHTa
Mo ybbiBaHUIO < | cyrHana

HUXe yKaBaHHOﬁ CKOPOCTU HapacCTaHus.

DSO reHepupyeT Tpurrep, koraa CKopoCTb HapacTaHUsi HUCXoAsLWeEro GpoHTa
Mo ybblBaHWIO<> | CWUrHana Bbille YKa3aHHOW CKOPOCTU HapacTaHMUs HKHEro Npeaena v Hwxe
yKa3aHHoW

BerHVIVI NPEAENICKOPOCTb HapaCTaHUs.

BpeMsl HakoHa yCTaHOBEHO B AnanasoHe 20 Hc~10 ¢, oTperynupyiTte

HacTpoiiku
BpeMeHU BPEMS C MOMOLLbI0 MHOrOYHKLMOHAbHOrO
py4Yka Ha nepeaHen naHenu.
OTperynmpyinTe Nopor BbICOKOro YPOBHS TpUrrepa no HaknoHy C NMOMOLLbIO
. pyyku LEVEL B 06nactv ynpaBneHus TpUrrepoMm.
Bbicokun 5 5
OTperynmpymnTe HUXXHUIA NOPOr TpUrrepa no HaKIoOHY C MOMOLLBIO PYYKu
Mopor YpPOBEHb
. LEVEL B 06nactu ynpaBieHust TpUrrepom.
Huskui .
C nomoubto pyyku LEVEL B 06nactu ynpaBneHusi TPUIrepoM OTperynmpymTe
ypoBeHb BbICOKMI U HU3KUIA YPOBEHb.
Bblcokunit- nopor HaksioHa cpabaTbiBaeT OAHOBPEMEHHO.
HU3KMIA
ypOBeHb
Mpeabiaywm MepeiT Ha NpeablayLLyo CTpaHuLy
n

4.4 Bupgeo Tpurrep

Mocne Bblbopa Tpurrepa no eBuaeo DSO reHepupyeT Tpurrep no Mo WAK CTpoke
cTtaHpaapTHoro BuaeocurHana NTSC wnam PAL. Cesizb Tpurrepa 6yaer npeaBapuTesnibHO
HacTpoeHa Ha CBS3b MO MOCTOSIHHOMY TOKY. MeHI0 3amnycka BMAEO NokasaHbl B Tabnuue
HuKe:

Tabn. 4-6 MeHto 3anycka BMaeo

@DyHKLUMNA

MapameTp OnucaHue
Mento
Tun Bbeno

kaHan 1 YcraHosuTe kaHan CH1 B kayecTBe UCTOYHMKA 3aMnyCKaloLWero curHana.
NCcTOYHMK

KaHan 2 YcraHoBuTe kaHan CH2 B KayecTBe MCTOYHMKA 3aMnyCKalowWwero curHana.
HacTpoiika BoiianTe B MEHIO HACTPOEK BUAEO
BMAEO
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Tabnuua 4-6 MeH0 HaCTPONKK BUAEO

®dnomMasaHue
CHacTpoiika | [lonucanue
MeHto
CraHgapTt MPUATENb | MNpuMeHumo k BuaeocurHany PAL.
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HTCK MpumMeHuMbIV BUgeocurHan NTSC.

Bcs nuHuma YcTaHoBuUTe A4N15 BUAEOSMHUA CVIHXpOHHbIl‘/II 3anyck.

YcTaHoBUTE BUAEO A1 CUHXPOHM3AaLMKU U 3amycka no OHDEAEHEHHOVI CTpoKe,

JinHus oTperynupyiiTe yepes

CUHXPOHU3MP

oBaTb MHOrOQYHKLMOHa/IbHbIMPYYKa Ha NepeaHe naHenu.
HeuetHoe YcTaHOBUTE BUAEO AN CUHXPOHM3ALUMM U 3anycka Mo HEYETHOMY NOJIO.
none

YeTHOe none HaCTpOVITe BMAEO0 Ha CUMHXPOHU3aUUIO 1 3anyCK NO YETHOMY NOJIO.

Homepa cTpok PerynupoBka ¢ NoMOLLbI MHOrOMYHKLMOHANBHOWM pyYKkUHa NepeaHei naHenu.

Mpenblaywuii MepeiiTv Ha NpeablayLLYI0 CTpaHULy.

Ha puc. 4-1 nokasaH npuMep 3KpaHa, KOraa B KauyecTBe CTaHAAPTHOM BblbpaHa Moaesnb
3anycka no BuaeocurHany PAL, a B KauecTBe peXxunMa CUHXPOHM3aLmMK BbiGpaHa NMHenHas
CMHXPOHM3auUmMs. Ha puc. 4-2 nokasaH MpuMep 3KpaHa, KOraa PeXuM CUHXPOHM3ALMM
YCTQHOB/EH Ha CUHXPOHM3ALMIO MONS.

TRIGED | M 0iins B s VIDEO SETUP
Type
NTSC

(“ “"1 F“-I‘“If [ I . Sync
i \HH [

H |4 | \l‘ d y | Allines
[ B f
ey | [

iy
||

T CH1 All Lines

PucyHok 4-1 Bugeoszanyck: CMHXpOHU3aUns IMHUK

® om: [ VDEOSEP
Type
NTSC
Sync

, EvenField

TITTTLLLUTTTT

PucyHok 4-2 Bugeosanyck: CMHXpPOHWU3auus Nonen

4.5 MNepeMeHHbIN TpUrrep

Mpw yepeayroLLEMCS 3aMyCcKe CUrHA 3arnycka NOCTyNaeT U3 ABYX BEPTUKAJIbHbIX KaHasOoB.
MepeMeHHbIN 3anycK none3eH Ans HabnaeHVs 3a ABYMSI CUrHanaMm C pa3HoW YacTOTOMW.
CM. pUCYHOK HWXXe, rae nokasaH NpuMep 3amnyckaeMon Yyepeaytowencs BonHel, 1 Tabnuua
4-7, roe npuBeAeHbl HACTPOWMKM MEHIO 3aryCKaeMon YepeaytoLencs BOSHbI.
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TRIGED | M

Type
Alternet
Source

CH1
MODE

Edge

Coupling

e : : .
0.00mV 1X 2 ~500.00mV 1X

Puc. 4-3. HabnogeHue 3a cvrHanamm ¢ AByMs pasHbiMu

4aCToTaMM Npu 4YepeQYrLEMCA peEXXUME 3arnycKa.

Tabn. 4-7 MeHI0 Yepenytowmxcs Tpurrepos (cTpaHuua 1)

DyHKLMNA
MapameTp OnucaHue
MeHto
Tun YepenosaHue
KaHanebibop | kaHan 1 Boibepute CH1 B kayecTBe TekylierokaHan
KaHan 2 Bbibepute CH2 B kayecTBe TekyllerokaHan
Kpa YcTaHOBUTE Kpaii kak pexuM Tpurrepa
Pexvm LLinpuHa YCTaHoBUTE LIMPUHY UMMY/bCa B KAYECTBE peXUMa 3anycka
Tpurrepa MMnysbea
CKnoH YCTaHOBUTE HAKJIOH B Ka4yeCTBe pexuma Tpurrepa
OKPYI MponyckaiTe KOMMNOHEHTLI MOCTOSIHHOIO U NEPEMEHHOrO ToKa
KOJTYMBUS | 3anyckatowero curHana.
nepeMeHHbIN| 3abnok1pyiTe NOCTOSIHHYIO COCTaB/ISIOLLYIO 3anyCKatoLWwero curHana.
TOK
c BY OTK/IOHWTb BbICOKOYACTOTHYIO COCTaBAAIOLLYIO 3anyCKaloWwero curHana.
BA3b
HY MozaBneHMe HU3KOUYACTOTHOW COCTABNSIOLLEN 3anyCKalOLWWEero curHana.
Lym MoaaBnsieT BbICOKOYACTOTHbIN LUYM B CUrHaNe M yMeHbLIAeT
oTKas BEPOSITHOCTb JIOXXHOMO cpabaTbiBaHMs ocumnnorpada.
Cnepytowas — MepenTn Ha cneaytoLyto CTpaHuLy
CTpaHuua

Tabn. 4-8 MeHio uepeayrowmxcsa Tpurrepos (CTp. 2)

MeHio pyHkumni | Mapamerp | OnucaHme
pocT YcTaHoBuUTe TpUrrep no nepeaHeMy hpoHTY CurHana.

CKIIOH Mapexue YcTaHoBUTE TpUrTep No 3agHeMy (pOHTY curHana.
B3net/nage | YcraHoOBUTE TpUrTEp MO HapacTatolweMy 1 cnagaroleMy hpoHTy
Hue curHana.

MpeablayLwnii MepeiTn Ha NpeablayLLyto CTpaHuLy.
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4.6 3agepxkKa Tpurrepa
PerynupoBka BpeMeHM 3adep)XKKu 3arnycka WCNonb3yeTca ANd HabnoaeHus ClIoXHOM
(opMbI BOMHBI (CEpMM MMMYNbCHBIX NOCNeA0BATENBHOCTEN). Bpems BblAEPXXKN OTHOCUTCS
K BpeMeHu oxunaaHust DSO ansa nepesanycka TpUrrepHou cxembl. Bo Bpems 3aaepxxku DSO
He cpaboTaeT, NoKa He UCTeYeT BpeMs 3a4epXKKH.

Tabnuua 4-9 MeHto yaep)xaHus Tpurrepa

MeH10 pyHKUMi MapameTp OnucaHune

PacmMpeHMe OKHa Bkn BbIkn HaxmuTe, YTOObI BK/THOUUTD OCHOBHYH BPEMEHHYIO 6a3y.

OcHoBHasl BpeMeHHas 6a3a: ycTaHaB/IMBaeTCs B Ka4eCTBe OCHOBHOWM
OcHoBHast
BpeMeHHO 6a3bl, OCHOBHas BpeMeHHasi 6a3a 6yaeT U3MeHsTbCS
Bbibop BpeMeHHol 6a3bl | BpeMeHHas
MpW HaCTPOIKe ropU30OHTaNbHOWN BpeMeHHOM 6a3bl.

6a3a/pacwmpe
ba3sa BpeMeHW NpoANieHUs: yCTaHaBIMBaeTCs B kadecTse 6asbl
HHas BPEMEHW MPOANEHUS, BPeMsi NPOASIEHUS
BpeMeHHas 6a3a M3MeHUTCS NPpU HaCTPOViKe rOPU30HTasIbHOW BPEMEHHOM 6a3bl.
6a3a
PaclumpeHve okHa —_ HaxxmuTe, 4TO6bI BKOYNTL AOMOSHUTENBHYIO BPEMEHHYIO 6a3y.
OTNOXWTb BpeMS YT106bl HACTPOUTLBPEMS YAEPXKaHWUs! TpUIrTepa C NOMOLLbIO

MHOTO(YHKLMOHANBHON PYYKM.

Bo3bMeM, K npuMepy, ceputo UMMyAbCOB, 3anycTuTe I'IepBbIl\/’l nMMnNynbC B CEPUN NMNY/1bCOB,
3aTeM BpeMA YAEPXaHUA MOXHO YCTAaHOBUTb KaK LWWPWUHY MOCAeaoBaTeNbHOCTU
TRIGED | M 200ps o v 0.000s OOM

Expand Windows
M OFF
Time Base
Main Time

XY

HoldOff

L

2 e
MMNYNbCOB. Kak NokasaHo Ha PUCYHKE HUXKE:

PUCYHOK 4-4 CUHXPOHHBI CIIOXXHBIA CUrHas

MHCTpyKUUs no akcnnyaTtaumm:

(1) B 3aBMCMMOCTM OT peXxmnMa CMHXPOHU3aLMN HOPManbHOro CUrHana BbibepuTe 3anyck No PpPOoHTY,
3anyck

NCTOYHMIK, N OTperynnpynTe ypoBeHb 3anycka, 4tobbl caenaTtb
HaKJ/I0H MEHIO CcUrHan ctabunbHbIM, Kak
BO3MOMKEH.

(2) Haxv@em  |An4 0TO6PaXXeHMs FOPU3OHTASIBHOTO MEHIO.

(3) Perynupyss ~MHOrO(®YHKLMOHAMBHOW PyUKOi, BPEMsi 3aAepxKku 6yeT MEHSTLCS 4O Tex rop,
noka He

dopma curHana crabunbHa.
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4.7 O6bsICHEHMe cyLleCTBUTENbHbIX

(1) UcTouHuMK TpUrrepa: 3anyck MOXeT OCYLEeCTBAATbCA OT HECKOSIbKMX MCTOYHWUKOB
CcUrHana: BxogHble kaHanel (CH1 n CH2), BHewHue 3anycku (EXT) u nuHMA nepeMeHHoro
TOKa.

(] BxopHow kaHan: Hanbonee 4acTo NCNosb3yeMbIM UCTOYHUKOM TpUrrepa sBAseTcs
BXOAHON KkaHan (Bblbupaetcs). KaHan, BblOpaHHbIM B KayecTBe WCTOYHWKA Tpurrepa,
MOXeT HopMasnbHO paboTaTb HE3aBUCMMO OT TOr0, OTOOPAXKAETCS €ro BXOA WU HET.
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L] BHelwHUI Tpurrep: 3TOT TUM NUCTOYHMKA 3aMyCcka MOXHO MCO/b30BaTb HE TOMbKO
Ans cbopa AaHHbIX NO ABYM KaHasaM, HO M ANs OAHOBPEMEHHOrO 3arnycka no TpeTbemy
KaHany. HanpumMep, B Ka4eCTBe MCTOYHUKA 3amnycKa MOryT UCMO/b30BaTbCA BHELLIHME Yachl
WK CUrHan ot uamepsieMon uenn. VIcTouHuk Tpurrepa EXT Mcnonb3yeT BHEWHWUA curHan
Tpurrepa, NOAKMOYEHHLIM K pa3BeTBneHnio EXT TRIG. EXT MoxeT HanpsiMyio
ncnosnb3oBaTtb curHan, EXT MOXHO MCnonb30BaThb, KOrAa YpOBEHb 3anycka curHasna
HaxoauTcs B AnanasoHe ot -3B ao +3B.

[ Tpurrep NMHMKM NepeMeHHOro Toka: 3TO TakKXXe Ha3blBAETCA MUTaHWEM OT CETW.
3TO MOXET MpUMEHATbC ANs HabnoaeHus 3a curHanamu, KoppenvMpoBaHHbIMU C
MOLLHOCTLIO CETU MepeMeHHOro Toka, Ans CTabunmsaumu CMHXpPOHM3aumK, Harnpumep,
CBSAI3N MeXAyY OCBETUTeNbHbIM 060pyAoBaHMEM 1 060pyAOBaHNEM 31EKTPONUTAHUS.

(2) PexxumM Tpurrepa: onpegeneHne nosefeH4yeckoro wabnoHa DSO npu oTCyTCTBMM
ycnoBui  cpabatbiBaHus.  Ons DSO  npeaycMOTpeHO Tpu  pexuMa  3anycka:
ABTOMaTUYECKUIA, HOPMasbHbIN U OANHOYHBIMN.

[ ABTOMaTM4YeCKMA TpuUrrep: TrMpu OTCYTCTBUM TpurrepHoro curHana DSO
aBTOMaTM4eCkn BbINOAHUT cbOp AaHHbIX, M Ha 3KpaHe oTobpasuTcs 6a3oBas MHUS
CcKaHupoBaHusl. DSO aBTOMATMUECKM CUMHXPOHU3MPYETCS C TPUITEPHbIM CUrHaNIOM npu
Hann4Mm TpUrrepHOro curHana.

BHuMaHue: korga ¢hopMa BOMHbI CKAHMPOBaHUS ycTaHoBneHa kak 100 mc/aen wnu 6onee
Me[/fileHHas BpPeMEHHas pa3BepTKa, B pPeXMMe «aBTOMaTU4YeCKoro 3arnycka» curHan
3anycka He J0onyCcKaeTcsl.

[ HopmanbHbI Tpurrep: YcTaHoBuTe O6bIYHBLIA pexuMm Tpurrepa. DSO 6yaet
BbIMNOSHATL COOp AaHHbIX TOSILKO TOrAa, KOrAa BbIMOMHSAKTCS YCNOoBMS 3anycka. [pu
OTCYyTCTBUM TpUITEPHOro curHana DSO npekpallaeT cbop AaHHbIX. Koraa ecTb TpUrrepHbIn
CUrHan, CkaHnpoBaHue ByaeT 3anyLeHo.

[ ] OauvH Tpurrep: B pexnMe ogMHOYHOrO Tpurrepa Haxkmmte «PaboTa» oauH pas,
DSO nepenaeT B COCTOSIHUE OXWAaHUsI Tpurrepa, koraa DSO o6HapyXuT Tpurrep, OH
cobepeT AaHHble U 0TOBPA3UT COBPAHHBIN CUrHas, a 3aTEM OCTaHOBUTCS.

(3) TpurrepHas MmydTa:TpurrepHasl CBs3b ONpeaensieT, Kakme KOMMOHEHTbl CUrHania
6yayT oTnpaBneHbl Ha TPUITEPHYIO cXeMy. TUMbl CBA3W BKIIOYAKOT B Ce651: N0 NOCTOSHHOMY
TOKY, NO NepeMeHHOMY TOKY, HU3KOYaCTOTHYHO 3a4ePXKKY U BbICOKOYACTOTHYIO 3aAepKKy.
B «DC» nponyckaeT Bce COCTaBnstolme curHana.
B «AC» 6nokupyeT KOMNOHeHT «DC» 1 ocnabnset curHansl Hke 10 Iu.
B «Hu3kouyacToTHas 3agepxkka» OnoKMpyeT KOMMOHEHTbl MOCTOSHHOMO TOKa W
0CnabnseT HU3KOYACTOTHbIE KOMMOHEHTbI Huxke 80 KL,
B «BblcokouacToTHas 3agepXkka» ocnabnseT BbICOKOYACTOTHYIO COCTaBnsoLwyto Bbiwe 80 Ky,

B «YaepXaHue LyMa» MOXET CAEepXXWBaTb BbICOKOYACTOTHbIM LYM B CUrHane u
CHWXXaTb BEPOSITHOCTb OLIMOOYHOro cpabaTbiBaHMS.

(4) NpenBapuTenbHbIN 3anyck/3agep)xKa 3anycka

[aHHble, cobpaHHble ao/nocne Tpurrepa. MNosvumns Tpurrepa 06bIYHO YCTaHaBIMBAETCS MO

LEHTPY 3KpaHa Mo rOpU30HTAaM, MOXHO MPOCMOTPETb MHGOPMaUMIO O NpPeanyCcKOBOM
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cuUrHane/3agepxke pasmepoM 7 unu 8 penenvin. Ecnv Bbl XOTUTE NPOCMOTPETL 6obLue
MHOpMaLMK O npeasanycke, Bbl MOXETE OTPEryfiMpoBaTb rOPU30HTaNIbHOE MOSIOXKEHME
CWrHana, Bpallas ropusoHTasibHoe nosioxeHne. Habnoaas aaHHble nepen 3arnyckoM, Bbl
MOXKETe NpOCMOTPeTb ¢OpMy curHana nepes 3anyckoM. Hanpumep, c6oii MOXHO
3ahMKCMPOBATb B MOMEHT 3amnycka CXEMbl, Bbl MOXETE BbISICHUTb NPUUMHY c60s1, Habnoaas
1 @HaNU3Mpysi NPeanycKoBble AaHHbIE.
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maBa 'V NMpnobpetatb Cuctema

Kak nokasaHo Ha pucyHke Huxe, |[[TPUOBP Ha MaHesnu yrnpasfeHns HaxoauTCs
tain Acquire System. (byHKLMOHa bHasH KHOMKa

MULTIPURPOSE {wwnﬁ [Acoum] [srom;e] (&%"p

=

PucyHok 5-1 ®yHKUMOHanbHas KnaBumila CUCTEMbl cbopa AaHHbIX

Haxxun [TPUOBP | KHomka Ans BXxoAa B MEHKO HAacTpOMKM cbopa AaHHbIX, YCTaHOBUTE COOp AaHHbIX
MaTb

PeXMM Yepe3KHOMNKa YrpaBieHNs MeHio.
Tabnuua 5-1 MeHio hyHKUMI NonyYeHus

MeH10 pyHKkumuii | Mapametrp | OnucaHue
Bbibopka DSO nonyyaeT AaHHble M BOCCTaHaBMBaET POpMYy CMrHana B OAHOM U TOM Xe
BPEMEHHOM MHTepBarne.
YcTaHoBUTE peXuM MonyyveHns NMKoBOro 3HadeHns. DSO HaxoauT MakcMMyM n
MUHUMYM
Mukosoe
PexxnM 3HayeHune 3HayeHWe BXOAHOro CMrHana B KakaoM MHTepBane 3axsBaTa U UCMOoMb3yeT 3Tn
nproBpeTe 3HaYeHus ANns oTobpaxkeHns hopMbl BOSHbI.
Bbicokast DSO ycpenHsieT 6nxaiLLyto TOUKY NOMyYEHHOMO CMrHana, YTobbl yMEHbLWUTL
H1A CnyyaiiHble
paspeluatoLla
a LUYM BXOZHOMO CUrHana u otobpaxatb 6onee nnasHyo BOMHY Ha dKpaHe.
CNocobHOCTb
) DSO nonyyaeT HEKOTOpbIE CUTHAMbI U BbIYMCISIET UX CPeAHUE 3HAYEHUS, a TaKxKe
CpepHumn
3aTeM 0TO6pa3nTe OKOHYaTENIbHYIO (hOPMY BOJIHbI.
YCTaHOBUTE CpeaHEE YMCIIO C MOMOLLbIO MHOMO(YHKLIMOHABHOW pyYku, cpeaHee
CpeaHue 2~256 UNCINO yCTaHaBNMBAETCS
3HayeHus
no2, 4,8, 16,32, 64 128, 256, 512
B pexxume YcTaHoBUTE BbIGOPKY B peasibHOM BPEMEHM.
Bbibopka peanbHOro
BpeMeHMU
DKBUBANEHT | YCTaHOBUTE 3KBMBANIEHTHYHO BbIOOPKY.
HOCTb
CobupaiiTe AaHHbIe C BbICOKOW YacTOTOW 06HOBNEHUS 3KpaHa, YTO6bI Nlyylle
HA oTpaxaTb AMHaMUKY
BbicTpoe
nonyyeHue S dexT hopMbl BOSHBI.
BbIKJTKOYE | BbikntounTtbbbicTpoe npruobpeTteHme.
HHbI
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M3MeHsisi HacTpoliky 3axBaTa DSO, nonb3oBaTeNb MOXET HabnoaaTb U3MEHEHWNE BOJIHbI.
Mpeanonarasi, YToO LWYM B CUTHanNe CWMbHbINM, HEYCPEAHEHHbIM MeTod cbopa AaHHbIX W
yCpeaHEeHHbIN cbop 8 umcen nokasaHbl Ha PUCYHKE HUXKE:

TRIGED M B om ACQURE

F- 100000kHz Mode:

S -
A A ., Nomal
/ \ / \

Acquire Method

" Equivalent

,
Trmras S B

\ /
i OFF

T Bl oomv x| C o “
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Puc. 5-1. Metop cbopa aaHHbIX 6€3 ycpeaHeHus. ®urypa 5-2 CpegHee nprobpeTteHue 8 HoMepoB

YBegoMneHue:

(1) Noxanyncra, BblIbEpPUTE PEXMM BbIGOPKM B peasibHOM BPEMEHW MpW HabnAeHUW OAMHOYHOro
curHana.

(2) MoxxanyWcra, BbIGEPUTE SKBUBANEHTHLIA PEXWM BbIGOPKM NPV HabMIOAEHUM BbICOKOYACTOTHOrO
nepnoanyeckoro curHana.

(3) NMoxanyicrta, BblIbEpUTE pPEXUM OOHApY>XEHUSI MUKOB, €CIM XOTUTE HabnoaaTtb
ornbatolLlyto curHana ans noboro curHana moaynsuun. Moxanyincra, Bblbepute pexxmm
BbIOOPKN YCpPEAHEHUS, €CIM XOTUTE YMEHbLUMTb C/lyYalHbId LyM B OTOBpaXKaeMbixX
CMrHanax, u ycraHoBuTe cpefHee uncno Ha 2, 4, 8, 16, 32, 64,128, 256, 512.

OOBbAACHeHMe CyLeCTBUTESIbHbIX

Pexxum BbI60pKM:BbibopKa B peasibHOM BPEMEHW W SKBMBAsEHTHas! Bbibopka

Pe>xuM BbI6OpKM B peaibHOM BpeMeHM: Bbibopka aHHbIX C YacTOTON ANCKPETM3aumMm
CUCTEMbI B peasibHOM BpeMEHW. 3TO MUCMONb3yeTcsl ANs HabnoaeHus 3a noboli opmon
CUrHana B npeaenax YacrtoTbl ANCKPETM3ALMMN CUCTEMDI.

OKBUBANIEHTHbIA PEXUM BbIGOPKM: BblOOpPKa [aHHbIX C YacTOTOM, MpPEBbILIAOLLEN
MaKCMMarbHYl0 4acTOTy BbIGOPKM CMCTEMbIl. TO MCMONb3yeTCs Ans HabnoaeHus nobol
nepuoanyeckor ¢GopMbl CUrHana C  4acToTOM  AWCKPeTM3auuW, MpeBblatoLLe
MaKCUMasbHYIO.

Pe)xuMM nuMKoBoro 3HauyeHmn:DSO HaxoauT MakcMManbHOe Y MUHMMANbHOE 3HaYeHne
BXOAHOMO CMrHana B KaXkAOM MHTepBase AUCKPeTU3aumm U UCNOMb3yeT 3TW 3HaYeHus Ans
oTobpaxkeHns popMbl BOMHLI. B 3ToM pexxume DSO MoxeT cobupaTb 1 oTobpaxaTtb y3kue
WUMNYNbCbl, MHAYe 3TU UMMY/bCbl MOMYT ObiTb MOTEPSHbI B peXxuMe BblI6OpKU. B 3TOM
pexxume WwyM byaeT cunbHee.

Pe>xuM BbICOKOro paspelwueHuns:DSO ycpeaHseT NpoKCMManbHY0 TOYKY MOMyYeHHOM
(opMbl BOSHbI, YTOObI YMEHbLIMTb C/lyYaWHbIM LUYM BXOAHOrO CUrHana v otobpaswTb
6onee nNnaBHyIO BOSIHY Ha 3KpaHe.

CpeaHmin pexxuMm:DSO nonyyaer HECKONbKO CUrHanoOB WM BbIMUCNSIET WX CpeaHue
3Ha4eHus, a 3aTeM oTobpaXkaeT OKOHYaTeNIbHYO OpMy curHana.
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naBa VI OTobpaxaTtb Cucrema

Kak nokasaHo Ha pucyHke Huwxke, [(OTOBPA Ha NaHenu ynpasneHns HaxoanTcs
Display System. (YHKUMOHANbHAs KHOMKa

i) () )| (35
==

T:lllCI
PucyHok 6-1 ®yHKUMOHANbHbIE KNaBULLWM CUCTEMBI OTOBpaXkeHus

HaxxkumaTb OTOBPA| kHONKY A5 BXOAA B MEHIO HACTPOEK AUCnes, Kak nokasaHo B Tabnuue Huxe.
Tabn. 6-1 MeHto aucnnes (ctp. 1)

DyHKUMNA MapameTr| OnucaHue

p

BexTop OTo6paxkeHne BbIb6paHHbIX TOYEK B MYTU COEANHEHUSI.
Tunbl

Toukn OTobpaxkaTb TOMBbKO BblOOPOYHbIE TOYKM AAHHbIX.
CTOMKOCTb YctaHosuTe BbIKJ1, ABTO, KopoTkoe nocnecseyeHue, [lonroe nocnecseyeHue,

6ECKOHEYHOCTb.
MeHi0 YcraHosuTe 5s, 10s, 20s, Bpy4Hylto.
SKpaH YcraHosute BblKJ1., 1 MuH, 5 MuH, 10 MuH, 30 MuH, 1 yac.
3awmTaBpems
Cnepgytowas MepelTn Ha cneayoLyto CTpaHuLy
CTpaHuua
Tabn. 6-2 MeHto ancnnes (cTp. 2)

@DYyHKUMNA MapameTt| OnucaHue

p
dopma BOJIHbI 10%- YCTaHOBUTb SIPKOCTb CUrHana
APKOCTb 100%
CeTka 10%- YCTaHOBUTb SIPKOCTb CETKN
APKOCTb 100%
MoaceeTka 10%- YCTaHOBUTb SIPKOCTb MOACBETKM

100%
CeTka YCTaHOBUTL MOJSTHYIO CETKY, PELLETKY, NOMepeYHyto CETKY, paMKy
Mpeablaywmin MepeiT Ha NpeablayLyo CTpaHuLy

KnioyeBo MOMEHT:

Tun otobpaxeHus: BekTop 3anonHUT npoben mexay cocefHUMN TOUKaMK BbIBOPKH.
ToukM OTOHpaXalOT TOMBKO BblIOPAHHBIE TOUKM.
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maea VIl aBToOMaTtnyeckum NUamepeHue

DSO cepun UTD2000 noanepxusaet Ao 34 TMMNOB NapaMeTpoB U3MEPEeHNst CUrHanoB.

Ay = = =]
) ) )

PucyHok 7-1 ®yHKUMOHaNbHas KnaBuila aBTOMaTUYECKOro N3MepeHus

7.1 MeHI0 usmepeHun

Haxxumatb MEPA ANS BXOAA B MEHIO M3MEPEHUA.

Tabn. 7-1 MeHto aBTOMaTUYECKUX M3MepeHuii (cTp. 1)

MeHto dpyHkumii| Mapamerp OnucaHune

[naBHbIN CH1, CH2, Beibepute CH1 nnn CH2 B kauyecTBe UCTOYHMKA.
UCTOYHUK MATEMATUKA

Benombii CH1, CH2, Bbibepute CH1 nnn CH2 B kayecTBe UCTOYHMKA.
MCTOYHUK MATEMATUKA

BbIKJTKOUEHHbIN | 3akpolite Bce OkHa 0TOBpaxeH st NapaMeTpoB U3MepeHus.

Bce napameTpbl
HA BcnnbiBatolee OKHO CO BCEMU NapameTpamu U3MepeHust.

OTKpoiiTe MHTepdeic Bbibopa C MOJb30BATENLCKUMM MapaMeTpaMm,

Monb3oBa HaXMUTE  MHOFOMYHKUMOHANbHYIO — pydKy, 4ToBbl OTOBpasnTb
TENbCKUM napameTpbl. HaXMuTe KnaBuLy Nonb30BaTeNbCKOro napameTpa unmv
napameTp knasuwy MEHIO, 4Tobbl 3aKpbiTb MHTEPdEIC BbIGOPA, SKCTPEMYM U

cpefHee 3HayeHue byaeT oTobpaxaTbCsl Ha 3KpaHe.

Cnepytowasi MeperTn Ha cneaytoLyo CTpaHuLy
CTpaHuua

Tabnuua 7-1 MeHio aBTOMaTMyecknx namepeHui (CtpaHuua 2)

MeHio pyHkumni| Mapamertp OnucaHue
WHavkaums Perynnpyst MHOrocyHKUMOHAsIbHYIO PYYKy, BbiGEpPUTE YKa3aHHbIM
napameTp u3
Bbl6Op P P
34 Tvna napamMeTpoB aBTOMATUYECKOTO U3MEPEHNUS.
BbIKJTFOYEHHbIN| OTkntounTe hyHKLMIO MHAMKATOPA.
NHankaTop
HA YkaxuTe pusnyeckoe 3HayeHne napameTpoB MHAMKATOPA.
YUCTbIN OuncTnTb BCE NONb30BaTENbCKUE NapaMeTpbl.
CtaTuctvka BbIKJTHIOYEHHBIN| MoBepHYTbMOYHKUMS CTATUCTMKM M3MEPEHUI BbIKITIOUEHa.
“3MepeHni HA BkntounTe hyHKUMIO CTAaTUCTUKM U3MEPEHUIA.
Mpeabigywas MepelTn Ha NpeablayLLylo CTpaHuLy.
CTpaHuua
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7.2 NMapameTp HanpsxeHUs!

PucyHok 7-2 varpaMma napameTpos
HanpsbxeHus MNapameTpbl HanpsxkeHns DSO cepun UTD2000
BKJTIOYaIOT:
MaxkcumMmanbHoe 3HaueHue (Makc.): 3HaveHne HanpsKeHus OT CaMoro
BbICOKOI0 YpOBHS cnrHana o GND. MuHumanbHoe 3HadeHue (Min):
3HaYeHUe HanpsHKeHUs OT HWXKHEro YpoBHS curHana ao GND. BepxHee
3HayeHue (BbICOKOE): 3HAYEHNE HAMPSKEHUS OT MIOCKON BEPLUMHbI
curHana ao 3emnu. HuwkHee 3HayeHue (HU3kui): 3HaYEHNE HAMPSXKEHNS
OT HWXHeW YacTu curHana ao GND.
CpegfHee 3HayeHue (Middle): NonoBMHA CYMMbI 3HAUYEHMI BbICOKOTO M HU3KOTO HaMPSXKEHUS.

MukoBoe 3HaueHune (Pk-Pk): 3HaueHne HanpsXKeHNUs OT CaMOro BbICOKOMO YPOBHSA CUrHana
[10 CaMOr0O HU3KOrO YPOBHSA CUrHana.

AmMnnutyga(AMnep): 3HaYeHWe HanpsXXeHUsl OT BEPXHEN YacTu KpUBOW A0

HmxHel. CpeaHee 3HadyeHne (Mean): CpeaHee 3HaYeHWe aMNUTYAbl CUrHana.

CpenHee 3a unkn (CycMean): cpeaHee 3HayYeHVe aMNUTyAbl CUrHaNa 3a OAWH LMK,
CpenHekBaapaTnyHoe 3HadeHne (RMS): acdbdekTnBHOE 3HayeHume. MpeobpasoBaHHas
3Heprus Ha OCHOBE CUrHasla MepeMeHHOro Toka. HanpskeHne nocTosHHOroO TOKa,
COOTBETCTBYIOLLEE MTEHEPUPYEMOI SKBUBANEHTHOM SHEPrM, NPE0bPa30BaHHON SHEPIUN.
Cycle RMS (CycRMS): npeobpazoBaHHast SHEPrvs 3a OAMH LMK Ha OCHOBE CUrHana
NMepeMeHHOro Toka. HanpsieHne NoCTOSIHHOMO TOKa, COOTBETCTBYIOLLEE FEHEPUPYEMON
3KBMBANIEHTHOMN 3HEpPrum.

7.3 NMapameTp BpeMeHum
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PucyHok 7-3 [narpaMma BpeMeHHbIX
napameTpos BpemeHHble napameTpsl DSO cepun UTD2000
BK/IOYALOT:

Mepuoa (nepuoa): BpeMsi Mexzay ABYMsi NOCNeAoBaTelbHbIMM (DPOHTAMM OAMHAKOBOM
NOJSISIPHOCTM MOBTOPSIOLLEroCst CUrHana.
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Yacrtota (Freq): obpaTHast BennumHa nepvoaa

Bpems HapactaHusa (Rise): BpeMs, 3a KOTOpoe amnauMTyga CcurHana

Bo3pactaetr ¢ 10% po 90%. Bpemsa cnapga (Fall): Bpems, 3a koTopoe

amnnuTyaa curHana nagaet ¢ 90 % no 10 %.

3apepKKa HapacTaHus: BpeMs 3aAepXKn OCHOBHOMO M MOAYUHEHHOMO UCTOYHUKOB MeXay
AByMSl HapacTalowmnMm ¢GhpoHTamMu. 3adepXkka crnaga: Bpems 33epXKKW OCHOBHOIO W
NOAYMHEHHOrO WMCTOYHMKOB Mexay [AByMs  criagaoowmmu  dpoHTamu.  LvpuHa
NonoXuTenbHoro wuMnyneca (+Width): wupruHa nonoXuTeNsHOro wMMNyfnbca npu
amnnuntyae 50 %.

OTtpuuatensHas wupuHa (-LLUnpuHa): OTpuuaTtensHas WwupuHa uMnynsca npu 50% amnnutyge.

FRFR: Bpems Mexay nepBbiM nepeaHnM (poHTOM UCTOYHMKA 1 1M NepBbIM NepeaHuM
(PPOHTOM MUCTOYHMKA 2.

FRFF: Bpems Mexay nepBbiM nepegHnM pOHTOM UCTOYHMKA 1 1 NepBbIM 3agHUM
(PPOHTOM MCTOYHMKA 2.

FFFR: Bpems Mexay nepBbiM 3agHUM (PPOHTOM UCTOYHMKA 2 U NepBbIM NepeaHUM
(PPOHTOM MCTOYHMKA 2.

FFFF: Bpema Mexay nepsbiM 3aHUM (PPOHTOM UCTOYHMKA 1 1 NepBbIM 3a4HUM (PPOHTOM
NCTOYHMKA 2.

FRLF: Bpems mexay nepBbiM HapacTalowmM HpoHTOM UCTOYHMKA 1 1 nocneaHum
cnagarowmM (poHTOM UCTOYHMKA 2.

FRLR: BpeMs Mexay nepBbIM nepeaHnM GpoHTOM UCTOYHMKA 1 1 nocneaHuM nepeqHnM
(PpPOHTOM MCTOYHMKA 2.

FFLR: BpemMs mexay nepBbiM 33IHMM (PPOHTOM UCTOYHMKA 1 M NOCNeAHUM NepeaHuM
(PpPOHTOM MCTOYHMKA 2.

FFLF: BpeMsa mexay nepBbiM 33iHUM (DPOHTOM UCTOYHMKA 1 M NOCNEAHUM 3a4HUM
(PpPOHTOM MCTOYHMKA 2.

7.4 Opyrve napameTpbl

MonoxwuTtenbHas CKBaXXHOCTb (+Duty): OTHOLLEHWE WMPUHDI

MONOXUTENBHOrO UMNYJbCa K ero nepuogy. OTpuuatenbHas

CKBaXXHOCTb (-Duty): OTHOLWEHWE LWNPUHBI OTPULATENBHOMO

nMNysbca K ero nepvoay.

Overshoot (OverSht): OTHowWweHne «Pa3Huua Mexay MakCMMasnbHbIM 3HAYEHUEM U
BbICOKMM 3HAYEHNEM» U «3HaYeHVe aMnanTyabl».

Preshoot (PreSht): CooTHoweHWe «Pa3Huua Mexay MMHUMAnbHbIM 3HaYeHWEM U HU3KUM
3HayYeHneM» N «3HavyeHue aMnNanUTyabl».

Mnowaab: anrebpanyeckas cyMMa NpPoM3BeAEHUS HaMNPSHKEHWUS! U BPEMEHM ANS BCEX
TOYekK Ha 3kpaHe. Mnowaab umkna: anrebpanmyeckasi cyMMa npoun3BeAeHUs HanpshkeHus
1 BPEMEHW AN BCEX TOYEK 3a 0AMH UMK, daza: pa3HOCTb (a3 OCHOBHOMO UCTOYHMKA U
BEAOMOro UCTOYHMKA.
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nasa VIl Kypcop UamepeHue

Ncnonb3ynte KYPCOP ana namepenusi curHana no ocu X (Bpemsi) nocn Y  |[KYPCOP
(HanpsbkeHue). HaxxmnTe, YTo6bl BOMTU B MEHIO U3MEPEHUSI KypCopa.

() () )| (B
™~ E e ) @

PucyHok 8-1 ®yHKUMOHanNbHas KiaBuwa Kypcopa

8.1 MeHI0 KypCOpPHbIX U3MEPEHUN
HaxnMeYiPCOP | kK BoManTe B MEHIO M3MEPEHUSI KypCopa.

Tabnmua 8-1 MeHi0 KypCOpHbIX U3MEpPEHWI

MeHIo dyHKUMI MapameTp Onucanue
Tun BbIKJ1, BpeMsi, HanpseHne YCTaHOBUTb TUM U3MEpPEHNs
Pexxum HesaBWcUMBIN pexuM, Bbibepute pexxvm nepemelueHns kypcopa. Ecam BoibpaH

OTCNeXuBaHne o
HE3aBNCUMBIN PEXKM, MOXXHO NepemMelLaTb ToSIbKo Kypcop 1

n kypcop 2. Ecnu BbIbpaHo oTCnexuBaHve, nepeMectuTe
Kypcop 1 v kypcop 2 B

B TO XK€ BpeMs.

610k T Bropoii, repu YCTaHOBUTb €ANHULY U3MEPEHNS BDEMEHW

NcTouHmK CH1, CH2, maTemaTuka YCTaHOBUTb UCTOYHWUK M3MEpPEHUS

8.2 lncnnen KypCcoOpHbIX U3MEPEHNN

Ha KYPCOP | pexkuM, nosib3oBaTenb MOXET NepeMeLlaTb Kypcop Ans U3MepeHusi, ecTb Asa Tuna:
U BpeMs. HanpshkeHne

BpalualiTe MHOrodyHKLMOHaNbHYIO pyyKy, YTOBbl OTPEryIMPOBaTh MONOXeHME AY,
HaX>XMUTE MHOrOMYHKLMOHaNbHYIO py4Ky, YTobbl nepemecTutb Kypcop HA MO, Takum xe
obpasom oTperynupyiTe nonoxenue MO.

YCTaHOBUTE «CNIEXEHME» C MOMOLLbIO peXnMa, OTPErynnpynTe MHOro@yHKLUNOHANbHYHO
PYuKy, Kypcopbl AY 1 BY nepemelsatotcs napannensHo. A, B npeacrasnsitot cobon
HanpsxkeHne Kypcopa AY, BY

BA npeactaBnsieT cobov pa3HOCTb MOTEHUMANOB MexAay nepecedeHnem AY 1 hopMbl
BOJIHbI U NepeceveHneM BY 1 ¢opMbl BOSHBI.

Mpy M3MEPEHNN BPEMEHW B JIEBOM BEPXHEM Yr/ly 3KpaHa 0TOBPaXKaeTcst pUCYHOK HUXKeE:
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0.000s CURSOR

A:-516.00ps v H Type
B: 488.00us ' :
|B-Al: 1.00ms H | Time
1[B-AL 996 02Hz : : :
A 120.00mV ' H Mode
Y B: 40.00mV :
B-Al 80.00mV E i = Independent

T Units
Second
Source

CH1
4

H-10vx |2 eroov|0)1¢
PucyHok 8-2 KypcopHoe n3mepeHve BpeMeHu

X pas:

BpaluaiiTe MHOrodyHKUMOHaNbHYIO pyyKy, YTOObl OTPEryIMpoBaTh nosoxeHune AX,
HaXXMUTE MHOMO(YHKLMOHASBHYIO PYyKy, 4TObbl OTperynnpoBaTh BX, TaknM xe obpasom
nepetawmTte Mexay BX n AX.

A/B npeacTaBnsieT BPEMEHHON UHTEPBAN MeXAy HYNEeBOM TOUKOW U

KypcopoM A/B. BA npeacraBnsieT pasHuLy Mexay Kypcopom A u

Kypcopom B.

1/|BA| npeacraBnseT coboi 06paTHY pa3HULYY BO BPEMEHM. 3a OAVH 1 TOT Xe

repuoanyeckmin curHan, ecnv AX n BX HaxoasTca Ha coceaHeM nepeaHeM (ppoHTe,
1/|BA| paBHO 4YacroTe.

Y HanpshkeHue:

A/B npeacraBnseT coboi pacCTOSHME MO HAMNPSHKEHWUIO MEXY HYNeBOW
TOYKOW U KypcopoM A/B. BA npeactaBnsieT coboi pasHuLy HanpsKeHUi
Mexay KypcopoMm A 1 Kypcopom B.

Mpy M3MEPEHWIN HaNPsHKEHWS! B IEBOM BEPXHEM YI/ly 3KpaHa 0TOBPaXaeTcsi PUCYHOK:
5

A -2.00V : Type
B:2.00V :
B-A| 4.00V 1 ) Amplitude

Independent
Source

CH1
4

|I| 2 7 CH1 0.00v ot
Puc. 8-2 KypcopHoe n3mepeHue

HanpsikeHnst CoBeTbl. [laHHble U3MepeHus oTobpaatoTcs B

BEPXHEM JIEBOM Yr1y.
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MnaBa IX XpaHunuige

Hactpoiikun DSO, dopMa curHana u nsobpakeHue skpaHa MoryT 6biTb coxpaHeHbl B DSO
unn USB.

npy HEOHXOANMOCTM MOXHO BbI3BaTb HAaCTPOMKY W XPAHWJ1 | BOMTK B XpaHWUnumLLe
dopmMy curHana. HaxxmmTe nHTepdeinc HacTponku.

MULTIPURPOSE | (usasure) [ Acoume Juw
2 ; 2
AN | (prsn) fporn) (omemr)

PucyHok 9-1 ®yHKUMOHanbHas
knasuwa STORAGE

9.1 YcTaHOBUTb XpaHUIuLLE U 3arpy3uTb

Ha>XMUTE KHOMMKY, 3aTeEM BbI6paTb TN XpaHunuila Setup, N Bbl YBUOUTE
HaXXMUTE

cneaytoLlee MeHio.
Tabnuua 9-1 MeHio HacTpoek nNamsTh

MeH10 pyHkuuit | Mapamerp | OnucaHue

Tvn Hactpaveat | BbibepuTe TN XpaHWINLLA B KAYECTBE HAaCTPOMKH.
b

. BbibepuTe MecTo XxpaHeHusi. DSO MoxeT xpaHuTb 20 rpynn, USB MoxeT
Croprre cpeannit | LICO, USB | xpanuTb ao 200

rpynnbl.

YaanuTb: yaanuTb coxpaHeHHble dainbl. UMs daiina: MeHio 3MeHUTCS Ha
Ypanute/vms taiin
daitna

UMs, ECNIM B KQYECTBE HOCUTENS fAaHHbIX ncnonbayetcst USB.

CoxpaHsTb CoxpaHuTe (haiin B TEKYLLEM YKa3aHHOM MECTe XpaHeHUs.

3arpy3uTb Npeablayllee MecTo XPaHEeHNs B TeKylLEeM HasHauyeHHOM MecTe
Harpyska XpaHeHus, 4Tobbl

BepHYTb DSO B COCTOsIHME COXPaHEHHbIX HACTPOeEK.

B  W3smeHuTb umA channa

Ecnm B kauecTBe HocuTens AaHHbIX ucnonb3yetcs USB, coxpaHeHHoe uMst dpaina MOXHO
pefakTUpoBaTh, HAXMUTE UMS dainna, YTobbl OTKPbITb OKHO peAaKTUPOBaHNSA UMEHM

0.000s File Name

CapslLock

Upper

Delete

OK

T 0w B¢
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(alna, kak NOKa3aHO Ha PUCYHKE HMXKE:
PucyHok 9-2 OKHO nMeHu aina

MNepemecTute Kypcop, perynnpyst MHOroyHKUMOHANBHYIO PYYKY, HaXXMUTE
MHOIOMYHKUMOHANbHYIO py4KY, YTObbI BbIOpaTh LUMdpPY nnm BykBy, HaxMuTe
MNOATBEPAUTD, uTobbl BEpHYTLCS B NpeablayLiee MeHto.

67



LUINI-T

PykoBOoACTBO nosib3oBaTens

9.2 XpaHeHue 1 3arpy3Ka CUrHasroB

HaXkxMuUTe [XpaHWn| KHOMKY, 3aTeM

HaXXMute

N Bbl yBUAUTE Cneayollee MeHIo.

4TO6bI BbIOPATh TUM XpaHWNMLLA B Ka4YECTBE 3TA/IOHHON
(pOpMbl BOMHBI,

Tabn. 9-2 MeHto onopHoro curHana (cTp. 1)

MeHto pyHkumii | NMapameTp| OnucaHue
Ccbinika
Tun BbiBpaHHbIi TUM XpaHEHWUs — OMOPHbI CUrHan.
dopmMa
BOJIHbI
CCbIJIKA | Beibepute opMy curHana Harpyskv ans REF A.
NCcTOYHMK A
CCbIJIKA | Bbibepute dopmy curHana 3arpysku ansaPE® b.
B
3akpblBaThb 3aKpoiTe 3arpy>eHHblii CUrHas.
XpaHunuiye BoiauTte B MEHIO XpaHeHUS.
Harpyska BoliauTe B MEHIO 3arpy3ku.

Tabnuua 9-3 MeHo CoOXpaHeHUst OCLMNNOrpaMM

MeHi0 pyHkuuit | NMapameTp | OnucaHue
WICTOYHMK AaHHbIX | KaHan BblbepuTe kaHan xpaHeHus.
1/kaHan 2
Hocutenb aaHHbix | LICO, USB BblbepuTe yCTaHOBNEHHOE MECTO XPaHEHMS.
Umsa daiina Wuaveuayan| Cm. pasgen 9.1 «PeagaktmpoBaTth UMs daina».
bHble
XpaHuTb Ha)xMuTe KHoMKy, 4Tobbl COXpPaHUTb.
MpeablayLwnii MepelTn Ha NpeabiayLLyto CTpaHuLy.

Tabnuua 9-4 MeHI0 3arpy3ku curHana

MeH10 PyHKUMIA MapameT| OnncaHme
p

OnOopHBbIV curHan CCDbIJTKA| Bbibepute cdopMy curHana Harpysku anst REF A.
A
CCDbIJTKA| BobibepuTte opMy curHana 3arpy3ku anaPE® b.
B

HocuTenb aaHHbIX BbibepuTe MecTo 3arpysku.

Harpyska HakmMuTe KHOMKY, 4TobbI 3arpy3vThb.

MpeablayLwnii MepeiTn Ha NpeaplayLLyto CTpaHuLy.

MeHto pyHkumii | Mapamerp | OnucaHune

Tun daiin Bbi6paHHbIii TUM XpaHeHns — dain AaHHbIX, XpaHawuiics B dopmaTe CSV.

[aHHbIX
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HocuTenb AaHHbIX | USB daiin gaHHbIX MOXET BbITb COXpaHeH ToNbko Ha USB.
WUms daiina WHameuayan| Cm. pasgen 9.1 «PegaktnpoBaTtb uMs daiina».
bHble
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XpaHunuiye HaXXMuTe KHOMKY, YTO6bl COXPaHWUTb.

9.3 XpaHeHue u 3arpy3ka 6MTOBOM KapThbl

Ha)xmMuTe XpaHWs1| KHOMKY, 3aTeM BblIGpaTb TN XpaHuAMLLA AaHHbIX File, 1 Bbl
HaXXMUTE

yBMAUTE CneayioLLee MeHto.
Tabnuua 9-6 MeHo coxpaHeHusi MHTepdelica

MeHto dpyHkumii | Mapamerp OnucaHune
Tun ®daiin gaHHbIX | BbibpaHHbI TUN XpaHeHns — dain AaHHbIX, XpaHsawwmiics B dopmate CSV.
HocuTens aaHHbIX | USB Tonbko koraa USB noakstodeH k DSO, daitn AaHHbIX MOXET bbITb
COXPaHeH.
WUms daiina WHoveuayan | CM. pasgen 9.1 «PepakTupoBaTb UMs chaiina».
bHblE
CoxpaHsaTb HaxkmuTe KHOMKy, YTOBbl COXPaHUTb.

MpuMeyaHue. ®ain AaHHbIX MOXKET BbITb COXpaHEH TONbKO Npu noakoyveHnn USB k DSO.

9.4 Konusa akpaHa

Ha>KVI KHOMKa, TO TEKYLMIA 3KpaH 6yaeT coxpaHeH Ha USB B hopmaTte BMP. 3710 pacTpoBoe
n3obpaxkeHne

MOXXHO nocMoTpeTb Ha lMK. Tonbko koraa USB noakntoyeH k DSO, pacTpoBoe M3obpaxxeHne MoXeT
6bITb COXpaHEHO.
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nasa X

Mone3HocTb Cucrtema

HaxknumaTb [[TOJIE3 | anst Bxoaa B MEHIO YTUIIUT.

e o) ) )| (B
) )

SELECT
PucyHok 10-1 @yHKUMOHaNbLHas KnasuLia

UTILITY Tabnuua 10-1 Mento Utility

MeH1o pyHKUMIA

MapameTp OnucaHue

KoHeurypauus Cm. ,clmarpaMM{CTFB'wm@ BmeHro HaCTpOVKK CUCTEMbI, NapaMeTpbl PaboTbl BKOYAIOT
CUCTEMBI 10-3. camokannbposky,
CcUCTEMHas MH@OpMauMs 1 YeTkas nHdopmauums.
SA3bIk BbibepuTe a3blk MHTEPdElica, MOXHO BbIGpaTb pasHble S3bIKK.
MpoiigeHo/He CM. anarpammy Boiaute B MeHio «[ofeH/He rogeH», cM. «10.1 «[oaeH/He roaeH» ans
npoviaeHo 10-4. KOHKPETHOI onepaumu.
BoiauTte B MEHIO 3an1cy OCLMAIOrpaMMbl, CM. pasaen 10.2
Pekopaep CM. anarpammy «PeructpaTop».
10-5.
onepaumsi.
Tabn. 10-2 MeHto ytmaut (cTp. 2)
MeHio pyHKkumit| Mapamer| OnucaHme
p
YacTtoTomep BbIKJTHO | BblkntounTe 4actoToMep.
HEHHbI
n
HA BkntounTe yactoTomep.

MecTHbInIoWwan
b

BOJIHa

Ero MoxxHo ycTaHoBMTb kak 10 Iy, 100 My, 1 klMy, 10 'y, no ymonyaHuio 1 ku.

ABTO cTparterus

BoiiauTe B HacTpoliky cTpaternm AUTO, ctaTyc AUTO MOXHO YCTaHOBUTb, CM.
«10.3».

ABTO cTpaterns» Ans KOHKPETHOW onepaLunu.

HacTpoiika
JIOKaNbHOWN Ccetu

BolianTe B AMANIOrOBOE OKHO CETEBbIX HaCTpOEK.

Bo3epawatbca

Tabn. 10-3 MeHio HacTporiku cuctemsl (CTp. 3)

MeHo pyHKUMIN MapameTp | Onucauune
BbIBPATD | BbinonHuTb yHKUMIO CaMOKanMbpoBKu.
Camokannbposka
MEHIO OcTaBbTe (PYHKUMIO CAMOKannOpOBKM.
OTob6paxeHue nHdopmaumm o cucteme DSO, BkoYas Moaenb, BEPCUIO
CucremHas 060pyaoBaHus,
MH(OopMaLus
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Bepcusi nporpaMmmHoro obecnedenunsi u T. . HaxmuTe kHonky MENU, uTo6bl
3aKpbITb MHPOPMALIMIO O CUCTEME.

OunctnuTb Ounctnute coxpaHeHHble AaHHble B DSO.
nHdopmaumio
Bo3spalatbcs MepelTu K npeablAyLleMy MeHHo.
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10.1 NpongeHo/He nponaeHo

MporiaeH/He NponaeH TeCT: ONpeaenuTe, HaXOAWUTCA NN BXOAHOM CUrHaN B yKa3aHHOM
obnactu wabnoHa. Ecnm BXxogHON curHan HaxoauTcst B npeaenax o0bnactu AencTens, sTo
MPOMAEH, a ecnu BxoaHOM curHan BHe obnactu aeictsms, 310 HEYJAYHO. UHTepdelic

WHTepdeiic
Pass/FailOuput Ha 3aaHei

Pass/Fail Out

Pass/Fail Ha 3aaHelt maHenn MoXeT BbiIBOAUTb curHan Pass/Fail.

Haxxun[[MOJIE3 | kHoMKy, a 3aTeM Ans BXoAa B MeHto Pass/Fail:
MaTb HaXMuTe

(1) BkntounTe NpoBepKy paboTbl,[EMUTE KyCTaHOBUTL YCNIOBUE BbIBOAA.

(2) YcraHoBuTe ycnoBue BbiBOAQ, Ha»@we F2, uTobbl ycTaHOBUTL YCnoBue BbiBoAa. [ns
HaCTPOMKMN OLIMBKM

MHTepdeinc Pass/Fail Ha 3aaHet naHenn 6yaeT BblAaBaTb MMMYMbCbl U MyAKW, eCnn
aT1o FAIL. Ana HacTpoiiku Pass nHtepdeiic Pass/Fail Ha 3aaHei naHenu 6yaet
BblAaBaTb UMMYNbCbl U ryaku, ecnn 1o PASS.

(3) YcTraHOBWUTE UCTOYHMK: BoMauTe B MeHto Pass/Fail, a YCTaHOBUTb UCTOYHMK.
3aTEM HaXMuTe

(4) OTtobpaxeHne nHgopmaumn: Ha skpaHe
oTObpaXkaeTcs pesynbTaT TecTa.

(5) Cnepyioluas cTpanuua.
(6) OCTaHOBWTb HACTPOWKY, BOUTU B MEHIO HACTPOMKM

OCTaHOBKMW:
o
Tabnuua 10-4 Hacrpoiika
OCTaHOBKU
@DyHKUMNA
MapameTp OnucaHue
Mento
ABTOMaTMYecKasi OCTaHOBKa TECTMPOBaHUSA MOCE AOCTMXKEHUS Yncna
Bpems npoxoxaeHus PASS B yka3aHHOe BpeMms
Tun nopor.
OCTaHOBKM
ABTOMaTMYecKasi OCTaHOBKa TECTUPOBAHWUSA MOC/E AOCTMXKEHUS Yncna
Bpems cboes FAIL B yKa3aHHble
rnopor.
Korpa >= <= YcTaHOBUTE YCNI0BME OCTAHOBKM.
Mopor YcTaHoBUTE NOPOr COCTOSIHUS OCTAHOBKM C MOMOLLbIO
MHOTOMYHKLIMOHANbHON PYYKM.
Hazan BepHuTech B npeapiayliee MeHto (MEHIO TecTa «MnponaeHo/He
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NpovAeHo» ).

(7) Hactpoika nopora, BOMAMTE B MEHIO HAaCTPOMKM Mopora:
Tabnuua 10-4 HacTpoika ocTaHOBKM

DYHKLUA
MapameTp OnucaHue

MeHto

Ccblnka YcnoBue co3aaHus WabnoHa BKIOYAET B cebs: HazHAYeHHbIA kaHan
CH1, CH2, PE®A .

dopma curHan onopHoro curHana, CH1 nnn CH2, BepTuKanbHbIN U

BOJIHbI ropU30HTaNbHbIV
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TONEPAHTHOCTb.

Harpyska 3arpysuTe OMOpHbIN CUTHa.

lopu3oHTan

bHbIN 1~255 YCTaHOBUTE FOPU30HTasbHbIN AONYCK WabnoHa C MoOMOLLbIO
MHOTO(YHKLIMOHAMBHOMN PYyYKM.

TOMIEpaHTHO

CTb

BepTtukanbH

] 1~255 YcTaHoBneHBepTVKabHbIA AOMYCK WabnoHa C MOMOLLbIO
MHOTOYHKLIMOHAMBHOMN PyYKM.

TOMIepaHTHO

CTb

Hazap BepHuTech B npeablayllee MeHto (MeHo TecTa «npoMaeHo/He
NpoviAeHo»).

(8) 3anyctute TecT, HaXfhTe K npoBecTu TecT Pass/Fail.

10.2 Pekopaep

3anuwmTe TeKYLLl,VIl\/II CUrHan Kajap 3a Kaapom C nomMoLlbio dJYHKLI,I/IVI 3anncun cMrHana.

Tabnuua 10-6 MeHio 3anucK curHana

DyHKLMNA
MapameTp OnucaHue
MeH10
KHomka 3anucy, HaXKMuUTe 3TYKHOMKa ANs 3anucK, Kom4ecTBo
® 3anMcaHHbIX
3KpaH oTobpaXkaeTcs Ha IKpaHe.
[ | OcTaHoBMTL 3anucb
1, KHonKa BOCMpou3BeaeHus.
2. HaxmuTe 3Ty KHOMKY A8 MOBTOPHOrO BOCMPOM3BEAEHWS,
HOMep BOCMpPOM3BOAMMOrO Kajpa OToOpasuTCs Ha 3KkpaHe,
NMoBepHUTE MHOroYHKLUMOHANbHYIO PYyYKy, 4TOObl OCTaHOBUTbL
>
BOCMpOV3BEAEHNe, eCcnvm  MpoAoshkaTb  BpawaTb  PyuKy,
onpefeneHHbli  kagp GopMbl  curHana 6yaeT  MOBTOPHO
BOCMPOW3BOANTLCS.
3. Ecnmn nonb3oBaTeNnsam HeobxoaAnMo NPOACIKUTL
BOCMPOM3BEAEHNE BCEro, CHavana HaXxMMTe m , @ 3aTeM HaxMuTe
>,
4. 3anuwuTe He 6onee 1000 kaApOB AaHHbIX.
TonbKO KOraa yCTpOWCTBO XpaHeHUs noakioyeHo k DSO,
[Ooctyn nonb30BaTeNn MOryT UCNonb3oBaTb
3Ta PYHKUMS.
BosspawaTt MepeiTu B Npeabiayliee MeHio (MeHio Utility).
bCS
Tabn. 10-6 MeHo AoCTyna K 3anucu curHana
DYyHKLUMNA
MapameTp OnucaHue
MeHro
WUmsa dalina Moxanyicra, 06paTuTech K pasaeny «PefakTMpoBaTb MMS daiina» Ans NonyyeHus
CBefEHMWI 0 MeToze paboThl.
CoxpaHsaTb CoxpaHuTe 3anuncaHHbli (alin curHana Ha 3anoMMHAIOLLEM YCTPOMCTBE.
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Harpy3ka 3arpysuTe 3anvcaHHbIv dalin Ha 3anoMuHaiolee yctpoictso B DSO.

Tonbko koraa USB noaxntoyeH k DSO, nonb3oBaTeny MOryT UCMONb30BaTh 3Ty
dyHKUMIO, BBEAUTE CneaytoLmi

MEHI0.

Reutrn BosBpaT B npeablayLlee MeHHo.
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10.3 ABTO cTpaTerus

Kak ynoMmHanocb paHee, HaxmuTte KHomky AUTO, 4Tobbl aKTMBMpOBaTb (YHKLMIO
ABTOMATUYECKON HACTPOMKM CcUrHana. Ytobbl NonyunTb Hamnyywyio opMy curHana ans
otobpaxeHns,, DSO  aBTOMaTM4YecKM  HaCTpamBaeT  BepTUKalbHbIM  MaclTab,
rOpPM30HTANIbHYIO BPEMEHHYIO Pa3BEPTKY U PEXMUM 3amnycka Ha OCHOBE BXOAHbLIX CUIHasoB.
3tor DSO nos3Bonger nosb30oBaTensaM YCTaHaBNMBaTb COOTBETCTBYIOLME MapaMeTpsbl
(pyHKLUMM aBTOMATUYECKOWN HACTPOMKM.

Tabnuua 10-7 MeHto crpaTterm ABTO

MeH10 pyHKuMi MapameTtp OnucaHue

HacTtpoiika kaHana Pa36nokvpoBaTb/3abnokMpoBaThb OTnycTuTe:  HacTpoika  KaHana
YCTaHaBNMBAETCS MO  YMOYaHMIO
nocne paboTbl B aBTOMaTMYeCKOM
pexxume. BrokMpoBKa: HacTpolika
KaHana

6e3 uM3MeHeHWii nocne onepauuun
AUTO.

HacTpoiika Bbl6opKM Pa3bnokupoBaTb/3abnokMpoBaTb Release: Pexxum 3axBaTa

aBTOMaTU4eCKN MeHsieTCs Ha
06bI4HbIN BbIGOPKM NOCNE onepaumm
AUTO. brnokunposka: Pexxum 3axsaTa

6e3 u3MeHeHWit nocne onepauuun
AUTO.

HacTpoiika Tpurrepa Pa3610KkMpoBaTh/3a610KMPOBaThL Release: Tun Tpurrepa usMeHseTcs

Ha ¢poHT nocne onepaumn AUTO.
BnokvpoBka: TUN Tpurrepa He
MeHsieTcs nocne

ABTO paborTa.

PacnosHaBaHue curHanos PaszbnoknpoBaTb/3abnokMpoBaTb Penus: BbinosHeHWe onepaunn
AUTO

Ans kaHanos. bnokupoBka:
MNMposectn ABTOpaboTta Tonbko ans

OTKPbITbIX KaHaJ10B.

Bo3spawatbca MepenTu K NpeaplayLeMy MeHIo.
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naBa Xl Apyron byHKUMOHaNbHas KHOMKa

11.1 ABTO HacTpouka
Ha ocHoBe BXOAHbIX CWUrHanoB (YHKUMS aBTOMATMYECKOM HACTPOMKM Bblbupaet
COOTBETCTBYIOLLYIO BPEMEHHYIO LUKany, BONbT/Aen, TpUrrep Ha OCHOBE aBTOMaTU4eCcKoro
0TO6paXkeHns hopMbl BOMHbI Ha 3kpaHe. Haxkmute AUTO, 4To6bl BOWTU B aBTOMATUYECKME
HaCTPOWKMU.

HacTtpoiika ABTO npvMeHuMa TONbKO K CNEAYOLLMM YCIIOBUSIM:

1) Hactporika AUTO npMMeHMMa TOJSIbKO K CUIrHaMaM C NPOCTOM U OAHOW Y4acTOTOM.

Hactpoiika AUTO HeaddheKkTUBHA ANst TaKMX CNOXHbIX CUrHAJOB.
2) YactoTa nsmepsieMoro curHana He MeHee 200u, aMnauTyaa He MeHee 30MBMKK.

DyHKLMNA MapameTtp

Pexkum nonyyeHuns Bbibopka

dopmMaT oTobpaxeHust YcrtaHoBuTb Ha HOT

[op130oHTanbHOE NOJIoXeHNe ABTOMaTUYeckasi HaCTpoiKa No YacToTe curHana.

CekyHAabl/AnBbl ABTOMaTUYeCKas HaCTpoika Nno YactoTe curHana.

TpurrepHas mMydTa OKPYI" KOJTYMBUA

3apepxka Tpurrepa MuUHUManbHoe 3HayeHve

YpoBeHb cpabaTbiBaHUs YcraHosuTte Ha 50%

Pexxum Tpurrepa ABTO

NcTouHuK Tpurrepa YcraHoBuTe kaHan 1. Ecnm HeT curHana ansa kaHana CH1 m
eCTb curHan
Bo3fencTByeT Ha CH2, 3aTeM ycTaHaBnmBaeTcs Ha CH2.

AKTUBMPOBATb rpaameHT Bocxoaawmii

Tun Tpurrepa Kpait

OrpaHuyeHne NponyckHol cnoco6HOCTH BbIKJTIOYEHHbIN

BonbT/pen ABTOMaTUYecKkasi HaCTpolika B COOTBETCTBUM C aMMNUTY A0
curHana.

NMPUMEYAHMUE. Ecnm no ymonyaHuio BblbpaHa cTpaterns ABTO, OHa npeBoCXoAuT aBTOMAaTUYeCcKyHo
HaCTPOWKY.

11.2 NyCK/CTON
KHorka HaxoauTcs Ha nepeaHeli naHenn DSO. Koraa 3Ta KHOMKa Haxata u
3aropaeTcs 3eneHbll MHAMKATOP, Ball ocumnnorpad HaxoauTcs B paboyeM COCTOSHWM,
€C/IM Moc/ie HaXaTusl 3TOM KHOMKM 3aropaeTcsl KpacHbIM MHAMKATOP, 3TO O3HAYaeT, yYTo
YCTPOMCTBO NpekpaTuno paboty. B pabouem coctosiHum DSO nocnenoBaTenbHO cobupaet
CUrHan, 1 Ha skpaHe oTobpaxaeTtcs «AUTO», a B OCTAHOB/IEHHOM COCTOSIHMM,
DSO npekpaLuaeT c60p CUrHanoB, 1 Ha akpaHe oTobpaxaeTcs «STOP». HalkM@KECTO

K
nepekoyaTbCs MeXxay OCTaHOBKOW 1 6erom.
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11.3 MeHO

NOMOLM  106bI MepeiiTvt B MEHIO CIPaBKM, 3aTEM HaXMUTE Mto6Yt0 KNaBuLLYy, YTOGb
HaXXMuTe 0TO6pa3nTb CnpaBKy

MHdbopMaumsiaToro kova.

114 Nporpamma o6HOBNEHUSs
Mporpamma obHoBneHus USB aenaet obHoBneHWe 6onee NpocTbiM U MMOKNM. YTOObI
MCNONb30BaThb 3Ty (OYHKLMIO, BLINOMHUTE CNEAYOLIME AENCTBUS:

(1) 3arpysuTe ain nporpammbl aAnsi 06HoBNEHMS U3 IHTEpHETa 1 coxpaHuTe dain Ha USB-
HakonuTene.

(2) Boikntoumte DSO n nogkntounte USB k DSO, 3aTtem BkntoumTe DSO.

(3) Ecnm Ha USB-HakonuTene XpaHuTCst TONbKO OAMH NPOrpaMMHbIN daiin, B UHTepdence
6ynet oTobpaxkaTtbCs «0O6HOBNATL UK HET», AN 0bHOBNEHUS HaxxmuTe F3. Ecnm Ha
USB-HakonuTene coxpaHeHbl fABa M 6onee nporpamMMHbIX chalina, nosiBuTCA
nHTepdenc Boibopa dainos, Haxxmute F1, 4yTobbl BbibpaTh NporpamMMHbIN daiin ans
06HOBNEHUS, N HaxmuTe F3, 4Tobbl HaYaTb OOHOBEHME.

(4) Korpa obHoBneHne 6yder 3aBeplUeHO, MNosiBUTCS cooblueHne 06 ycnewHoMm
0o6HOBNEHWMM, noXanyicra, oTkmounte USB u Bbikitouute DSO, 06HOBNEHWE
nporpammel 6yaeT 3aBepLueHo, Koraa Bbl CHOBa BkounTe DSO.

NMPUMEYAHUE:

(1) Bpems 0bHOBNEHMS cocTaBnseT okono 10 cekyHA.

(2) He BbikntoyainTe DSO u He oTcoeanHarTe USB Bo BpeMst 06GHOBNEHNS NPOrpaMMbl,
MHaye 06HOBMIEHME 3aBEPLUMTCS HEYAAYEN UMM MOSIBUTCS HENPEABUAEHHAs OWMbKa.

(3) OtkntoumTe DSO, ecnn 0bHOBNEHME He BbINOMHEHO. Bkntounte DSO cHoBa, 4T06bI 06HOBUTL
nporpaMmy.
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Mmaga XII NMpumep npunoxeHus

Mpumep 1: U3mepeHne NpPoCTbIX CUTHANoOB

Ana HabnoaeHus 1M U3MepeHWs HEM3BECTHOMO CUrHana uenu, a Takke Ans 6bbicTporo
0TOBpaXkeHns U U3MepeHns YacToTbl CUrHana 1 pa3Maxa curHana.

(1) YT0bbl 6LICTPO 0TOOPA3UTL STOT CUrHas, BLIMNOSIHATE CrIEAYIOLLME AENCTBUS:

@ B meHto patumka yctaHoBUTE KO3IPDMLUMEHT ocnabneHns Ha 10X n yctaHoBuTe

nepekatoyaTenb Ha gatumke Ha 10X

@ Moaxntounte gatumk CH1 K M3MepseMon ToUke CXeMbl.

® Haxwmufte kHbnky AUTO, ocumanorpad BbIMOAHUT aBTOMAaTUUECKYH HacTPOWKY
ANA ONTMMM3aUUM OTOBpaXKeHWs curHana. B aToM coctosHWM Bbl MOXKeTe
AOMONHUTENBHO PeryavpoBaTb BEPTUKaAbHbIN U TOPU3OHTaNbHbINA AMana3oH,
noka He noayuute xxenaemoe otobpaxxeHne GopmMbl BOJHbI.

(2) NMapaMeTpbl HaNPsHXXEHUS 1 BPEMEHW A1 aBTOMaTUYECKOro N3MepeHns

Baw ocumnnorpad MoXeT aBTOMaTU4eckn n3MepaTb 60NbLIMHCTBO CUIHAJIOB AUCNIIES.

ANt U3MepeHns YacToTbl CUrHana v pa3maxa curHasna BbiNOSHWUTE Cneaylowwme AencTBus:

@, HaxwMmure MEASURE mnma oTo 6 paxewHuadusd
aBTOMAaTuUuudYyecKOIO UM 3M®e€epeHau iMEeHI.

@. Haxvmurte F4, UuTo 6B BOUTU B OKHO BHEOGODa

NOoOJdb30BaTelIbCKUWUX ITapaMeTSDPOB,

@®. llepeMecTuTe mNoade BEHOOPa C IIOMOIIBD IO
MHOTODYHKIOUOHAaITIbLHON PYUYKU HAa B3HAaUeEeHU-Ee
pa3Maxa, a 3aTeM HaXMMUTEe
MHOIrodyYHKLIUOHAQaIbBHYII DPYUYKY, UTOOH
3aBepmWUuTh BHHOOpP IMapaMeTDpa pa3iszMaxa,

@_ B coorTBertTcTtTBuu ¢c marom QO3 mepeMecCcTHUT e
nomne BobOopa Ha HacTOTY M HaXMUT e
MHOIrodyYHKIUOHAQaIbHYII DPYUYUKY, UTOO H
3aBepuUUThb BEHHOOD U3MepeHUA ITapamMvMeTHDa
YyacCcTOTH,

@_ Haxmurte F4 mau MENUU 4TOOGHB 3aKpPBTb OKHO BHEHOOTPDa

NHNOJJb30OBaTeIlIIbCKMWX IIapawMeTDOB,

MMKOBOE 3HAUYeHWE U 3HAYEHWNE YACTOTbI OTOBPAXKAIOTCA Ha IKPaHE, KaK MOKA3aHO Ha PUCYHKE HUXE:

Value ea.n Min Sid Dev
270V 2713V 2700V 2740V 10.13mV
6993kHz  7008kHz 6993kHz 7042kHz 2282Hz |
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PucyHok 12-1 ABTOMaTMyeckoe usmMepeHne

Mpumep 2: HabnroaeHue 3a 3aAepKKON, BbI3BaHHOW NPOXOoXAeHUeM
CUMHycouaanbHOro curHana 4yepes uenb

Kak u B npeabiaylieM cueHapuu, ycTaHoBuTe KO3(MUUMEHT 3aTyxaHus MNpobHuKa K
kaHana ocuunnorpacda pasHbiM 10X. Mogknounte kaHan CH1 K BXOAHOMY pa3bemy
curHana uenu. Moakmounte kaHan CH2 K BLIXOOHOMY pa3beMy.

LWarwu:
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(1) BotobpaxaTtb curHansl CH1 n CH2

O Haxmurte ABTO,

@Hpononmaﬁ’re peryaiupoBaThp qJUamlais3 0H IO
ropms3oHTanaTun MU BepPDTUK AaJTJU, II OKa HE
moJJyudyunmTe XeJlaeMOoe 0T06pa>I<eH1/1e
oOCnouuJTJoOrI paMMBE,

@ Ha >1< T e K BblbepuTe kaHan 1. OTperynupyiite BepTuKanbHOE nosioxxeHne curHana CH1,
noBopaynBas

py4Ka yrnpaBneHna BEPTUKAIbHbIM MOJIOXKEHNEM.

@ H a >1< T e K BblbepuTe kaHan 2. TakuM e 06pa3oM, Kak ON1CaHO BbILLIE, OTPErymMpyinTe
BepTUKasbHOe NosioXeHne
curHan kaHana CH2, ytobbl curHans! kaHanoB CH1 n CH2 He nepekpbiBanucb, 3T

obnerunT HabnogeHue.
2. HabnioaeHue 3a 3a1epXKKO, BbI3BaHHOWM MPOXOXAEHWEM CUHYCOMAANBHOMO CUrHana
yepes uerb, U HabnoaeHne 3a U3MeHeHUIMN (OPMbl BOSTHBI.

@HpM aBTOMAaAaTMUUYeEeCKOM U3MeEepPpEeHUU 3 agdepxkRKkKHUU KagHala:
Haxx ANs OTOBpaXeHUs1 MEHIO aBTOMATUYECKUX
MuTe Wif. YTOBbI YCTaHOBUTL OCHOBHOMN MCTOYHMK
Hax [F1]kak CH1.
MuTe 4TOObl YCTAaHOBUTb BEAOMbIA UCTOYHMK Kak CH2.
Hax
MuTe

Ha)KM F2, yTobbl BOMTM B OKHO BbiGOpa MOMbL30BATENLCKOrO MapaMeTpa,
repeMecTuTe nosie Bbibopa C MOMOLLbIO MHOrO(YHKLMOHANIBLHON PY4YKM Ha BpeMs
HapacTaHusl, HaXXMuUTe MHOrOMYHKUMOHANbHYIO Py4dKy, 4TODObl 3aBepwuTb BbIGOP
n3MepeHns napameTpa 3a4epXXKN HapacTaHus.

HaxkumaTtb unu »@HonKa MEHIO, uTobbl 3aKpbITb OKHO BbIOOpa MO/Ib30BaTENbCKUX NapaMETPOB.

HabntopaiTe 3a M3MeHeHMsIMU (POPMbl CUrHana (CM. PUCYHOK HUXKE).

¢ Fr4.99998kHz

. Value Meanr Min Max Std Dev
RiseDelay<C1> -25.00ps  -25.40ps -27.00us -24.00ps  800.0ns

1|=1.00v 1X H-oov x| CHt Doy
PucyHok 12-2 3apgepxka curHana

Mpumep 3: NonyyeHne oaMHOYHOro curHana

MpenMywectBO M 0COB6EHHOCTb Balero UM@POBOrO 3anoMUHaoLWero ocumnnorpada
3aK/0YAETCA B ero CrnoCobHOCTU perncTpupoBaTh HELUMKIMYECKUE CUrHasbl, Takume Kak

MMNynbCbl U TNUTYN. YTobbI nony4nTb oAnH CUrHan, Bbl AOJ1XHbI MMETb TPaHCUEHAEHTHbIE
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3HaHMS 06 3TOM curHane, 4Ttobbl YCTAHOBUTb YPOBEHb 3anycka M (PPOHT 3anycka.
Hanpumep, ecnv nmnynbC SBASETCS SIOrMYECKUM CUrHaNoM ypoBHS TTL, ypoBeHb 3anycka
JOMKeH BbITb YCTAHOBNEH NPUMEPHO Ha 2 B, a GpOHT 3anycka A0MKEH ObITb YCTAaHOBIEH
Ha 3anyck Mo Bocxoaswemy (poHTy. Ecnn Bbl HE yBepeHbl B CUrHane, Bbl MOXETe
HabnoaaTte 3@ HMM C MNOMOLLBKD ABTOMAaTUYEeCKOro WAM O06bIMHOro 3anycka, 4Tobbl
onpeaenuTb YpoBeHb 3anycka 1 (MPOHT 3anycka.

Laru:

(1) Kak n Ha npegplayweM pucyHke, yctaHosute koadduumeHT ocnabneHms npobHMKa 1 KaHana
CH1.

(2) BbINONHWUTL HACTPOWKY TpuUrrepa
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@ H a xMEHIO e | B 30Hy ynNpaBneHus TPUITEpPOM ANs OTOBPAXEHNS MEHIO HACTPOIiKM TPUITepa.
@B 5 T O0M MEE moMomswo KJaBum F1'F5
CTaHoe TUIND Tpurrepa Ha BEDGE,

CTaHOBUTE UCTOUYHUK Tpurrepa Ha CHI,

CTaHOBUTE YTroJ HaKIJIOHAa Ha Rising,

R T

H
CTaHOBMUTE TUIND TPUTT eDpa Ha Single u
r

CTaHOBUTE CBA3b TPUT e pa Ha AC

® OTperynupyiure ropuUs3OHTAaNIbBHYKW BpeMeHHY IO

Pas3BepTKY U BepTUKAaTNbHHBU JUalasz oH B
cCooOTBeTCTBYIWIeM O UUala3szo0He,

@ IMoBepuurte pydxy ynpanBiaewunusa TRIGGER LEVEL, 4 T o 6 n
MOATYUYUTDH XeJJaeMbil YypPoBEeEHESb,

® H a xMYCK/ETO a Takxke A0XAATbCA CUTHAMA, YAOBNETBOPSIOLLEro YC/IOBUIO Tpurrepa. Ecnm
Kakon-nmbo curHan

JOCTUraeT YCTAHOBJIEHHOMO YPOBHSA CpabaTbiBaHWs, CUCTEMA BbIMOSHUT OAHOKPATHYHO
BbIGOPKY M OTODpasuT ee Ha 3KpaHe. Mcrnonb3ys 3Ty (YHKUMIO, Bbl MOXETE NIErko
nonyunTb Ntoboe crydanHoe cobbiTe. Hanpumep, npyv 06HapY>XEHWUW OTHOCUTENbHO
60NbLLOK aMNAUTYAbl BHE3AMNHOIO C60S: YCTAaHOBUTE YPOBEHb CPabaThiBaHUSA YyTb Bhille,
yeM

HOPMaJbHbIii ypoBeHb curHanalFGH/I@@ a Takke HauaTb xaaTh. Koraa nponcxoauT c6oif,
MallMHa aBTOMAaTUYECKW 3anyCTUT U 3anuweT (hopMy BOJHbI HEMOCPEACTBEHHO Nepea W
nocne 3anycka. MoBopaumBasi py4yKky rOPWU3OHTANIbHOMO MOJSIOKEHMUS B FOPU3OHTASIbHOM
30He YNpaBneHVsl HAa NepeaHen NaHenun, Bbl MOXETE U3MEHWUTb MOJIOXEHME TpUrrepa Mo
rOpPV30HTaNM, YTOBbI NOJSTYYUTb TPUITEP C OTPULIATENBHON 33€PXKKOW Pa3/IMYHOM ASIHBI

STOP |M 10.0ns AASA NS § __ TRIGGER
Type
Edge
Source
CH1
Coupling
DC
Mode
Single
Slope

Rise

Hl=500.00mv 1|2
Ans ynobHoro HabnoaeHust 3a opMoi BOJHbI, BO3HUKAIOLLEN Nepes rMUTYEM.

PucyHok 12-3 OAUHOYHBIN CUrHan

Mpumep 4: YMeHbLIeHUe Cry4anMHOoro wyma CUrHarnoB
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Ecnn n3MepsieMbl CUrHan COAEPXWUT ClyYalHblM LYM, Bbl MOXETE OTperynmMpoBaTb
HACTPOMKKM Ballero ocumnnorpada, 4tobbl OTGUNLTPOBATb UM YMEHBLUMTD LUYM, YTOObI
OH He co3/aBas NMoMeX CUrHasy Bo BpeMsi uaMepeHusi. (PopMa BOJHbI MoOKasaHa HUXE)

~~| D ACQUIRE

T F-1.12046kHz Mode

Normal

Acquire Method

Real-ime

FastAcq

B-s00mv x__|2
PucyHok 12-4 YMeHblUeHME CyYalHOro LyMa CUrHanoB

LWarn:

(1) Kak 1 Ha npeapblayLeM pucyHke, yctaHosute koadhduumeHT ocnabnenunst npobHuka mn Chi.
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(2) MNoakntounTe curHarn, 4Tobbl 0becneunTb CTabunbHoe 0TObpaXKeHUe curHana.
(3) YnyulueHve Tpurrepa nyTeM HacTpovkn MydTbl TpUrrepa.

@ H a xMEHIQ ¢ | B 30HY Tpurrepa, 4tobbl 0TOGPA3UTL MEHIO HACTPOMKW TPUITEPA.

@ YcranmoBuTe CcCBA3b TpUTTEPa C 3ajgepxiKol

HUW 3 KOMu YacCcTOTBH nJiaiun 3 alepXEKOIMNn BE C OKOu

YyacCcTOTBH, Yomepxamnue HU 3 KMUX 4yacTOT
HacTpawusBaer bunsTD BepXHUUX yacTOT, OH
bunanorpyer HUB3KOYacCcTOTHYID CoOCTaBIJ A0UY IO

80

(@]
=
|
s
[
=]
[

HUXeEe kK[ 1o u NpomycKa aeT

CTOTHY IO COoOCTaBJudwou y o CHUuTI HaUJIa,

T 8 < w

C

bl

C

o]

p

o]

HUe BBHCOKHMHUX YacCcTOT

a HUWXHUX YacCcTOT.

YyacTOoOTHYIW COCTaB.uUJ

5T O
Owu

ALY 10

buns

Yy CTaHOBEKa

Tpyer

CHUT HaAaI a

sl e 80

Kl'n wu HU3KOUa

0

C

T

Holdoff

HHU 3 K

coorT

3any

a B 11

nu

0

B

C

JI

nu

A

High Frequency Holdoff, B

101y IO

YyacTOTHSHIMU

e T CTDBE®E€HHO

K

a .,

CHUTHa aaI a,

niilu

nNpomnyecEKaer

bl

oL 060UuUTHBC 4

MO X e€eTe®e

YcTauoBUB

BBHCOKOUYacCTOT

Yy h e

cTab

CTOTHY IO

Low Frequency
PXUBAaAaTHL
HB X Iy M

nJbHOT O

(4) YMeHbLUeHVe WyMa AMCTIeS NMyTEM YCTaHOBKM PEXMMa CIMMIMPOBaHMSI.
O Ecnmu

¢

B

n

0

0

C

n

Cayda

H

6]

bI

JI

3MepdeMBbl 1

M H Bl M

CJITUWITIK OM

myMoM U B

CUTHal

rpy®o6a g,

HaKJaJgbBaeTS¢ Cd

pes3synIbTarte

B bI

b o

M O X e€eTe®e

3 0B aTHhb

PexXUuUM

BB OODPEKHU

C pemH e

3 HaueHUAHd yT o0 6 H MUCKIIOUYUTHSLH OTOoOOpPaxemHu e

)

e

caydaiHgOIro mymMa U yMeHBIWUTHL pas3Mep do

bI ooJa oA yI1o06CTSBa HaobOniwmgeHdTHd u

U3MepeHa! d, ITocnme monyudyeHgHid cpegHeETO

3 Ha4dvYeHUd CanTy4daiumgesn oy M yMeHBIIa €T C A, a

o eTaalnmu

B

CHUMWT HAaJ a cTaHOBATCSA H6o0onTee YHYe TKUMU,

BIIIOJTHUWUTE Clenywouue geucTDBUud:

Haxumatb [TPYQGEBoHa MeHIo nepeHeit NaHenm Ans OToBpaXeHNst HaCTPOeK CEMMIMPOBaHNS
MeHio. Haxmihte F1, 4To6bl yCTaHOBUTL pexkuM c6opa AaHHbIX Ha GPEHWIA, 3aTem
HaxMuTe F1, uTO6bI OTPErynMpoBaTh CpeHee KOMMYecTBo pas, KpaTHoe 2, T. €. OT 2
[0 256, 10 Tex Nop, Moka Bbl He NOMyuMTe XenaeMoe oTobpaxeHne hopMbl CUrHana,
KOTOpOe COOTBETCTBYeT TpeboBaHusM HabnwogeHus u maMepeHus. (CM. pUCYHOK
HUKE)
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M 2 2 0.000s __ ACQURE

+ F:1:10090kHz Mode

Average

Averages

Acquire Method

Realtime

FastAcq

5 00mv 1x ]2
Puc. 12-5 Llym curHana nogaeneH

MpumeyuaHue. B pexxume cpeaHei BbIGOPKM oToGpaxeHue curHana 6yaer
OGHOBNATLCA MeAneHHee. ATO HOPManbHO.

Mpumep 5: Ucnonb3oBaHue KypcopoB AN U3SMepeHus
Baw ocuunnorpad MoXeT aBTOMaTMUEeCKN n3MepsiTb 28 napamMeTpos curHana. Bce
napamMeTpbl aBTO MOXXHO U3MEPUTb C MOMOLLbIO KYPCOPOB.

Mcnonb3ys Kypcopbl, Bbl MOXeTe 6bICTPO M3MepUTL BPEMS U HanpsXeHne curHana.

87



LUINI-T
B PykoBOoACTBO nosib3oBaTens

N3mepeHne ogHOCTYyNeH4YaToro HanpsikeHus CTyneH4aToro curHana
YT006bI M3MEPUTb OAHOLLAroBoe Hanps>XeHne CMrdana Lwara, BbinoOHUTE cneaylowme Ll,el\/‘ICTBVIﬂ:

1. HaxnmMgYPCOP | k oTobpa3ute MeHI0 n3MepeHus Kypcopa.
2. Ha>xxmute KHOrky ynpaBne MEHIO K yCTaHosuTe Tun Kypcopa Ha HAMNPSDKEHUE.

3. MoBepHNUTE MHOMOMYHKLMOHA/BHYIO PyYKy YNpaB/eHusl, YTobbl YCTAHOBUTb Kypcop 1 Ha
OJHOCTYNEeHYaToe HanpsKeHWe CTYMNeHYaToro curHana.

4, Haxu AN BbIGOpa Kypcopa, 3aTEM MOBEPHUTEMHOrOMYHKLMOHA/bHAS PyyKa yrpaBieHns
CHOBA, YTO6bI YCTaHOBUTb
Kypcop 2 Ha ApYroM CTYMEeHYaTOM HamnpshkeHW CTyneHYaToro curHana.

KypcopHOoe MeHio aBTOMaTUUeCcKu 0TO6pasuT 3HayeHne A V, T.e. pasHOCTb HanpshkeHn B

3TON Touke. CM. PUCYHOK HUXE.

TRIGED | M 20.0ps — - - - ~ CURSOR

AV 440.00mV Y T
@ 680.00mV .

) Amplitude

PucyHok 12-6 M3aMepeHne pa3HOCTM Hanps>XeHU CUrHanoB C NOMOLLbIO KYpCOpOB

MpumMeyaHue. Mpy UCNONb30BaHWN KYpPCOPOB AJ1s UBMEPEHUSI BPEMEHU BbINOSTHUTE
TONbKO War 2 1 YCTaHOBMTE TUM Kypcopa Ha BpeMms.
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naBa Xlll CuctemHble noackasku u
HencnpaBHOCTU-

cTpenbba

13.1 OnpeaeneHus CUCTEMHbIX NOACKA30K

KoppekTupoBka Ha KOHEYHOM rnpeagesne: OT0 MHDOPMUPYET Bac O TOM, YTO pyyka
MHOrO(YHKUMOHANbHOrO ynpaeneHus [OCTUrMa npegena perynvpoBkM B TeKyllem
COCTOSIHMM. [lanbHeilwas perynmMpoBKa HEBO3MOXHA. JTa NoAcCKaska MOSIBUTCS, Koraa
nepekntoyaTenb ko3 drUneHTa BEPTUKANIbHOrO OTKITOHEHNS, NMEpPEKoYaTeNlb BPEMEHHOM
pa3BepTKW, X-COBWUM, BEPTMKalbHbIN CABUF W PEryNMpPOBKM YPOBHSI CpabaTbiBaHMs
[AOCTUTHYT CBOWX NMpeaenbHbIX 3HAYEeHUH.

USB-yCTPOMCTBO OTKJIKOMEHO: NMoc/e oTKAtoYeHns USB-Hakonutensa ot ocumnnorpada
NoOSIBASIETCSA 3TO CoObLLEHMe.

CHMMOK 3KkpaHa USB: lNMpu HaxaTum Prtsc nosiBnseTcs aTo npurnawieHue.
CoxpaHeHue USB-danna: Koraa ocumnnorpad coxpaHsieT ocumniorpaMmMy, Ha aKpaHe
oTobpaXkaeTcs 3TO npurialleHue.

Hetr curHana B kaHane: [lpy BBOAE MeANeHHOro curHana, cnaboro curHana wm
OTCYTCTBMSI CUrHana nocsie BbIMOHEHUS aBTOMATUYECKOM HAaCTPOMKWM MOSBASIETCS 3TO
coobuueHue.

13.2 UcnpaBneHue npobnem

(1) CurHan He nosiBnseTcs

Ecnv nocne nonyyeHns cUrHanoB Ha 3KpaHe He MOsIBASIETCS OCLUMIIIOrpaMMa, BbINOSHUTE
cneayowme AencTBrs, YTobbl HAUTU MPUUNHY:

Q. IpoBepbhbTe NPaBUIBHOCTSL NOAKIIOYEeHUA 30HTA K

TOUKEe ONPOBEepPKU CUTHAJITa,

@. lpoBepbTe, MoAKNIOUYeHa JU TUHNUA TONKIIOYEHUH
CcUrgaitla K TOUKeEe BXoga aHaJdoOTroOBOTrO KawHadJa,

@_HpoBepre,COOTBeTCTByeT I BXOoOIOodHAad TOUEKa
CUTrHaJda aHallJoOTroBOTIO KaHalla OTKDHBTOMY KaHaay.
@. MogcoenguuuUuTe HaKOHEUYHUEK NIDPOOHUEKE Z K
Pa3beMy KOoOMIOeHCHUDYwIOIero c¢curHgalJa DSO,
U4TOOH y6eagu rbcsa, UTO N POOHUEK B XO0pOoOlleM
COCTOSAHUMU,
@_HpoBepre,reHepMpyeT JWU M 3Me€EDp~deMB i
06beKT curuaitbe (CoeguuaUTE KaHal C
CUTHalTOM C curmgailtoM 6e3 cuUTrHamTa, 4T O0 6 b

HaUWUTuWu DOPUUYUHY).

®. Ha T b K 3aMOMHUTb CUrHasbI.

(2) Mpobnema ¢ TECTOM Hanps>KeHUs

AMNAMTYAa 3MepeHHOro HanpsixeHus B 10 pas BbllLe UK HUXE (hakTUYECKOro 3HaUYeHus:
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NnpoBepbTE, COOTBETCTBYET /M KO3IMMUUMEHT 3aTyXaHUsl KaHanbHOro npobHuKa
K03 UUNEHTY 3aTyXaHMS NMPUMEHSIEMOrO NpPobHMKa.

(3) Het Tpurrepa

OTobpaxkeHne ocunnNnorpaMMbl eCTb, HO OHO HECTABWILHO:

@ MpoBepbTe HAaCTPOWKY UCTOYHMKA TPUITepa B MeHIO Tpurrepa. lNocmotpute,
COBMNajaeT N OH C GaKTUYECKMM BXOAHbIM KaHalO0M CUrHana.

@ lMpoBepbTe TMN 3anycka: NCNOAb3ynTe 3anyck No GPOHTY AN OObIUHbIX
curHanoB. CtabunbHoe otobpaxkeHne GopMbl CUrHaNa AOCTUIAeTCA TONbKO Npu
BbIbOpe NpaBUAbHOIO pexknma 3anycka.

® MonpobyunTe nameHunTb cBA3b Tpurrepa Ha High Frequency Holdoff nan Low Frequency

Holdoff.
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nnm xeans GunbTpaumm No6oro BbICOKOUACTOTHOMO MM HU3KOYACTOTHOTO LUYMa, MELLaloLero
3arnycky.

(4) MepneHHoe
0obHoBneHMe NBOBP KHOMKa MeHIo cpeaiHee, cpeaHee
@. lpexum |
IIpoBeps

e

)

T
6 01 bIIU €

J h

os]

peMeHa

@. Ecnnu He o0X0mOgduUMO YyBeJlIudurThs CKOpPOCTHSH
00HOBIEHU A, YMEHLIIUT e cpemxgHeEe BpewMd
COOTBEeETCTBYIWIU UM 06 pa3sz3owM U mnu BH O€epurtTe
IpyTrHue D€ XUMBE c6o0pa I a HHBH X, HalOopuwe p,

OO0OBUYHYIW BHEHOODPDPEKTYVY.

®. lIpoBepbTeEe, yCTaHOBIEHO AU NOCTOAHCTBO B MEe€HI

KHomnku DISPLAY o THOCUTEeNbHO JOJroe uaium 6ecKOHEUHOE,

(5) ®opmMa BO/HbI MOX0Xa Ha CTyneH4aTyto Gopmy.

@. CtTymeHYaTaid dopwma cuTrHadsi’a B HODMe,
NFopusouHTanTbyaid BpeMeHHAa4d WK auJaa MOXeT
6Bl Tb 3aHUXEHa, yBenuudubTe FTOPUBOHT EaIbHYIO
BpeMeHHY IO pas3BepPTEHKY, YT o 6 H YyYBenTu4YuTHs
pPas3pelureygue mo ropusoHT aJTu, 4T o MOXeT
yanydmuThb OTOODPaAaXeHUeE,

@. Tun oToODpPEAaQXeHU Hd MOXE€eT 6 BI T b Be€KTODHEM,
COenqUuUHUTENILbLHad JUHUA MeX oy TOYK aMUu
BEE6O6ODPDKMU MOXeT UMEeTh CcTynewuwdaTyiwn GopwMy.
YcTaHOBUTE T U I oTo6paxeHd K a K
OTOOpPaxemuywue TOYEKHU, YT O 0 B pemurThsb

Onpob6imeMy.
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maBa XIV TexHn4yeckas nHdgopmauums

33 UCKIIOYEHNEM TeX cneumduKaLmii, KOTopble NnoMeyeHbl Kak «TUnoBble», Ha Bce creuudukaumm
PaCrpOCTPAHAETCS rapaHTus.

Ecnn He ykazaHO MHOe, BCe TeXHUYECKUE XapaKTepUCTUKM MPUMEHUMbl K MpobHUKaM C

nepekstoYaTeneM aTTeHaTopa, YCTaHOBAEeHHbIM Ha 10X, a Tarke kK DSO cepumn UTD2000.

DSO pomkeH cCHayana COOTBETCTBOBATb CneaylowmM ABYM  YCIOBUSAM, 4TOObI

COOTBETCTBOBATb 3TUM CTaHAapTaM cneundmkaumm:

B [lpubop fomkeH HemnpepbiBHO paboTaTtb 6onee nony4yaca npy paboyel TemnepaTtype.

B Ecnm avanasoH nsmMeHeHns paboyei TemMnepaTypbl COCTaBNSET Unn npesblwaeT 5°C,
BbINOMHUTE yHKUMIO «CaMoperyimpoBka» B CUCTEMHOM yHKumm UTILITY.

nOﬂyHMTb cneuudmuaumo CUCTEMDI

YTA2202
UTD2102CL
YTA2052 YTA2072 YTA2152 YTA2102 YTA2152 CEX+
Mogaenb PRO
KN+ KN KN CEX+ CEX UTD220
UTD2102CL
2
+
PRO
B pexwume 500MC/c 500MC/c 500MC/c 500MC/c 1 'ebI6/C 1 1 I'ebI6/C
peasnibHOro0 BpEMEHU BbI6/C
SKBUBANEHTHOCTb 50 50 50 'BbI6/C 50 50 50 50
BbIG/C 'BbIG/C ['BbIB/C 'BbIB/C 'BbIB/C 'BbI6/C
N Korpa BpeMsi BbIGOpkM Bcex kaHanos paBHo N, N MoxkHo BbibpaTh U3 2, 4, 8, 16, 32, 64, 128.
CpeaHumn
n 256
XapaKTepuCTUKN BXOAHOr0O KaHana
BxoaHas cBsizb MOCTOSIHHBIV TOK, NEPEMEHHbIN TOK U 3eMSIs
BxopgHoe (1 MOmM +£ 2%)//(18 n® + 3 nd)

conpoTuBieHne

3aTyxaHue 30HA4a
0,01x/0,02%/0,05x/0,1x/0,2x/0,5%x/1x/2x/5x%/10x/20x/50x/100%/200x/500%/1000x
K03 PUUMEHT

MakcuManbHbIN
BBOA 400 Brink, nepexogHoe nepeHanpspkeHne 1000 Brivk.

Hanps)xeHune

Cneuuncdukaumns ropusoHTasIbHOM CUCTEMDbI

BpemeHHas 2Hc/nen-50c/pen
6a3awkana

(dopMa BOJIHbI pex (x) / x
MHTEPMONALMNS

BpeMeHHas 6a3a
<(50+2xCpok cry>x6b1)ppm
TOYHOCTb

[nvHa 3anucu 2x512kTo4ka otbopa npob

Fny6uHa XxpaHeHnsl | Ogun kaHan: 64k ; [BONHOI KaHan: 32k
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YacToTa
OVUCKpeTU3aummn u

BpeEMA 3a4EPXKKU

TOYHOCTb

+50ppm (nto6oi BpeMeHHOW WHTepBan 21 Mc)
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To4HOCTb
n3MepeHus
BPEMEHHOro
nHTepsana (A T)
(nonHas

nponyckHas
CnocobHOCTb)

OawH pas: £ (1 uHTepBan Bbibopku + 50 yacTel Ha MUAIMOH X Nokasaxue + 0,6 HC)

>16 cpefHUX 3Ha4YeHUI: £ (MHTepBan BpeMeHu BbIbopku+50ppmxnokasaHue+0,4 Hc)

BepTukanbHbIA

ananasoH (B/gen)

YT02202
YTA2052 YTA2072 UTD2102PRO YTA2102 YTA2152 CEX+
Mopenb YTA2152KN
KN+ Kn UTD2102CL+ CEX+ CEX UTD220
2
PRO
AHanorosast 50 Ml'y, 70 Ml'y 100 Ml'y, 150 Ml'y 100 150 Ml'y 200 Ml'y
nponyckHas Mly
CNocobHOCTb
Bpemsi HapacTaHus
(TMNnYHoe) <7 HC <7 HC <3,5Hc <2,4 HC <3,5Hc <2,4 HC <1,8 HC
KaHanbl 2 2 2 2 2 2
AHanoro-
undposoi 8 6ut
npeobpasoBate
Nb(OBbABJIEHN
E)
KoaddumumeHTt 1 mMB/pen~20 B/pen (c warom 1-2-5)
OTKJIOHEHUS

[1anasoH nosuuuit

>+8pnen

Bbl6bupaem
as nosoca
nponycka
HUsI

orpaHuyeHue
(TMnNnyHoe)

20 Ml'y

Hu3ko4acToTH
as
XapaKkTepucTu
ka (AC

Cesi3b, -3 Ab)

<5 'y (Bbiwe BNC)

To4HOCTb
ycuneHus no
NOCTOSAHHOMY TOKY

(BbIGOPKA MK

cpeaHsis Bblbopka

5MB ~ 20 B/pen: £ + 3%

1 MB ~ 2 MB/pen: £ +4%
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Pexxum)

M3mepeHne
NOCTOSIHHOMO TOKa

TOYHOCTb

(cpepHwit pexxum

Korpa sepTukanbHoe nonoxexne pasHo 0 n N>16:

+ (4% x nokasanve + 0,1 gen. + 1 mB) v BbibupaeT 1 MB ~ 2 mB/gen;

+ (3% xnokasaHve+0,1aen+1MB) v Bbibupaet 10MB~20B/aen;

Korpa BepTukanbHoe nosnoxeHune He pasHo 0 n N=16:

(3% x(nokasaHue + nokasaHue no Beptukann) + (1% xnokasaHve no Beptukanu)]+0,2aen)

BblI6OpKM)
HacTpoiika ot 5 MB/aen go 200 mB/pen nntoc 2 MB;
3HaueHue HacTpoiku oT 200 MB/aen po 20 B/aen nntoc 50 mMB
M3mepeHne Mpy Tex e HacTporKax M YC/IOBUSIX OKpYXXatoLLei cpeabl M Nocsie YCpeaHEHUs! 3aXBayeHHbIX CUrHAIoB

C
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TOYHOCTb
pasHoCTU (3% x
HanpsbkeHuin

(& B) (cpeanss

pexuM Bbl60pKM)

KONMYECTBO =16, pa3HOCTb HanpsbxeHui (AV) Mexxay NobbiMK ABYMS TOYKaMU Ha OCLMUnnorpamMme: +

nokasaHue + 0,05 gen.)

XapaKTepucTuku Tpurrep

HOW cucTeMbl

l’|yBCI'BI/1TeJ'IbHOCTI:; Tpurrepa

<lpen

[nanasoH ypoBHs
cpabaTbiBaHUS

WHTepbep : M3ueHTp akpaHa £10aen.

BHELLIHWA : + 3B

TOYHOCTb YPOBHS 3anycka
(TMNMYHas) npuMeHnma
Ans curHana ¢
HapacTaHueM 1 nageHnem
BpeMs >20 HC

WHTepbep: (0,3 aen x B / pen) (B npegenax + 4 fen oT UeHTpa 3KpaHa)

BHELLIHWI : £(6% 3aaaHHOro 3HaueHns+40MB)

Mpeanyckosast Coco6HOCTb

HopManbHbIN PEXMM/PEeXXuM CKaHUPOBaHWSI, NPeABapUTENbHBIN 3anyck/3aAepXXKacnycKoBOM
KPIOYOK, rny6uHa npeaBapuTenbHOro CNyCcKOBOTO KploYka peryninpyercs.

[vanasoH yaepxaHus

80 Hc~1,5 ¢

YcTaHoBUTE YpOBEHb Ha
50%

(TMNnn4Hoe)

PaboTa npu ycnoBum 4acToTbl BXOAHOMO curHana =50 My

Pexxum Tpurrepa

ABTO, HOpMabHbIi, OANHOYHBbII

Bbicoko4acToTHas 3aaepxka

YaepxaHue curHanos Boiwe 80 kIy

YaepxaHue HU3KMX YacTtoT

YaepxuBaTb curHanbl Huxe 80 kIy

KpaiiHuii Tpurrep

Kpait

B3net, nageHune, NoAbEM U NageHune

Tpurrep LWUMPUHBI UMNYJTb

ca

Pexxum Tpurrepa

>, <, <>

MonspHocTb

NOJSIOXUTESNbHAS WMPUHA UMMNY/bCa, OTpULATENbHAS LWMPUHA MMMY/bCca

[nanasoH WnpuyHbI
nMnynbca

20HCc~10c

Tpurrep Hak/10Ha

CocTosHMe CKoHa

MONOXMTENbHBIM HAaKNOH(>, <, B paMKax)

OTpuLaTeNbHBIN HAKMOH (>,<, B paMKax)

HacTpoiikn BpeMeHu 20HCc~10c
Bupaeo Tpurrep
KypoK4yBCTBUTENBHOCTb 2auB Bnn
(TvnuyHas)

Mogenb curHana u
yactoTa nMHum/nons
(BMAeo3anyck)

T™n)

Moppepxxka ctaHgapta NTSC n PAL, avana3oH HOMEpPOB CTPOK COOTBETCTBEHHO 1-525
(NTSC) n 1-625 (PAL).

MepeMeHHbI TpUrrep

N3MeHnTb

Kpal, uMnynbC, HakoH
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U3mepeHuns
PyuHol pexum
Pa3HOCTb HampsHKeHWUI Mexay Kypcopamm
(& B), pasHuua BO BpeMeHV Mexay
kypcopamu (A T), BenuunHa, obpatHas
Kypcop AT (Tw) (1/4T))
Pexxum 3HayeHune HanpsHKeHUs1 U 3HAYEHNe BPEMEHUN TOYKM CUrHana.
OTCNEXUBAHUS
ABTOMaTUYEC
Koe OTobpakeHne Kypcopa pa3peLLeHO B PpeXUMe aBTOMaTUYEeCKOrO U3MEPEHUS.
n3MepeHue
Pexxum
Vpp, Vamp, Vmax, Vmin, Vtop, Vbase, Vmid, cpeaHee 3HaueHune, Vrms, BbIGpOC, NpeayCcTaHOBKa,
ABTOMaTU4YeC YyacToTa, nepvog,
Koe RiseTime, FallTime, +Width, -Width, +Duty, -Duty, Delay, FRFR, FRFF, FFFR, FFFF, FRLF, FRLR, FFLR,
n3MepeHune FFLF
M3mepeHne
OTobpaxkeHne 5 TMNoB M3MepeHUst OAHOBPEMEHHO.
KONMYECTBO
N3mepeHune
DKpaH unn Kypcop
chepa
N3mepeHune
CpepnHee 3HayeHue, MakcuMarbHoe 3Ha4YeHne, MUHUMasbHOe 3HauYeHWe U CTaHAApPTHOE OTKIIOHEHME.
CTaTUCTMKa
MaTemaTuka
MaTtemaTnyeckas 4,5, X, +
onepauusi
OkHoO MpAMOYronbHUK, X3HHWHT, BriskMaH, XaMMUHI
BepTukanbHbIi Bckas, 1BBck s
MaclwTab
Lndposas HW3KOYaCTOTHBI, BbICOKOYACTOTHBIM, NOMIOCOBOIA, NOMOCOBON GUNILTP
bunbTpauns
XpaHunuuwe
MapameTtp BHyTpeHHue: 20 rpynn. USB: 200 rpynn
Ccbinka
BHyTpeHHue: 20 rpynn. USB: 200 rpynn
c¢hopMa BOJSHbI
daiin aaHHbIX BHyTpeHHue: 20 rpynn. USB: 200 rpynn
butoBas kapTa USB: 200 rpynn B c¢oopmaTte BMP.

W3mepuTenb 4acToTbl cpabaTbiBaHUsA

PaspeLueHne yteHus

6 6uT

YyBCTBUTENBLHOCTb
Tpurrepa

<30 B cpenHeks.
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TOYHOCTb (TUNUYHas)

+51ppm (+1 cumBon)
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OTobpaxaTtb

Tunbl gucnnees

XK-aucnnei ¢ guaroHanbto 178 MM (7 AtoMoB)

PaspelLeHue skpaHa

800 nukcenei no ropusoHTannxRGBx480 no BepTUkanu

(TMNn4yHas)

LiseT ancnnes LiseT
SpKkocTb curHana Perynupyembiit
MHTEHCMBHOCTb NOACBETKM 300 HuT

A3bIK

KUTaNCKUI U aHTTIMMCKUIA

®dyHKUMA nHTepdeica:

CraHaapTHas KoHdurypauus

CraHpapT: USB-xocT, USB-ycTpoiictBo, EXT Trig, Pass/Fail.
Onuwmsi: moaynb MynbTuMeTpa (UT-M12), LAN.

O6Lwan TexHMueckas cneuymbukauus

Bbixoa KOMNeHcaTopa AgaTuMKa

BbixogHanpsbkeHue
(TMNn4yHoe)

Okono 3Vpp, koraa Harpyska =1MQ

YacToTa (TvnuyHas)

10 My, 100 ly, 1 My (no ymonuaHwuto), 10 kly,

UcTouHnk nuTaHusa

HanpsbkeHve nutaHus

100B-240B~(KonebaHusi £10%), 50/60 Ny

MoTpe6nsiemMas MOLLHOCTb

100 BA makc.

MpeaoxpaHuTenb

® 1,6A, 2508

XapakTepucTMKM OKpyXaloLyeil cpeabl

Mcnonb3oBaHne no
Ha3HaYeHWIo

Mcnonb3oBaHne B NnoMeLleHnm

CreneHb 3arpsi3HeHns

2

Pabouyasi Temnepatypa

[vnanasoH paboumx Temnepatyp: 0°C~+40°C

TemnepaTypa XpaHeHus

[nana3oH TemMnepaTyp xpaHeHust: -20°C ~+60°C

OxnaxaeHue

BCTPOEHHbIN OXNaXkaaowWmiAi BEHTUNATOP

[nanasoH paboueit
BIAXXHOCTN

<35°C: £90%
OTHOCUTENBbHOW BNAXXHOCTU
35°C~40°C: <60%

OTHOCWUTE/TbHOMN BJIAaXXHOCTM

Pabouas BbicoTa

SkcnnyaTtaums: 2000 METPOB HMXe

B HepaboueM cocTosiHum: 15000 MeTpoB HuxXe

MexaHUUYeCcKne XxapaKkTepucTuKu

Pa3zmep

306 MM (L) x 138 mm (B) x 124 mm (IN)

Macca

be3 ynakosku: 2,5 kr Bkntoyas ynakoska: 3 Kr

PekoMeHAyeMblii UHTEpBan Kanu6poBku
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PeKOMeHﬂyeMbll‘;l MHTEPBAn KaJ'IVI6pOBKVI COCTaBnsA€eT O4unH roa.
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NnaBa XV NMpunoxeHune

MpunoxeHune A Akceccyapsbl

UTD2052CL+ (50 Mru)

UTD2072CL(70 MI'u)

Moaenb UTD2102CL+ (100 MI'u)

UTD2102CL PRO (100 Mru)

YTA2152KN (150Mlu)

UTD2102CEX+(100 MI'y)

UTD2152CEX (150 Mru)

UTD2202 PRO (200 Mru)

UTD2202CEX+(200 MI'y)

CTpoKa LHYpa NUTaHWsi, COOTBETCTBYIOLLIASACO
CTaHapTOM CTpaHbl.

Llenouka USB-kabensi (UT-D14)

CraHpapTHble akceccyapsl

Mapa naccmBHbIX 30HA0B (50 MIy)/(150 MIry)/(200 Mrru)

[ononHuTenbHble akceccyapsbl Moaynb MynbTuMeTpa (UT-M12)

MpunoxeHne B TexHn4yeckoe obcnyxuBaHme U o4ncTKa

(1) Obee TexHNYECKoe obCy)KnBaHme

Moxkanyicra, He XpaHUTE U He pa3MellanTe Npubop B MecTax, rae XXK-avucnnen npubopa
roABepraeTcst NPsIMOMY BO3AENCTBUIO CONTHEYHbIX JTYYEN.

Mpeaynpexaenve. He gonyckanTe nonagaHus Ha NpUbop WK 30HA aspo30Jisi, KUAKOCTM
WK pacTeoputens Bo nsbexaHune nospexaeHus npubopa wnm 3oHAa.

(2) KnupuHr

YacTo npoBepanTe Npubop 1 30HA. OUMCTUTE NOBEPXHOCTb MHCTPYMEHTA B COOTBETCTBUM
CO CneayoLwnmMn LWwaramu:

@ IlpoTpure IO0OBEepPpXHOCTHSH nput6opa u 3 0HI a
MATKONX TKaHBIO, BbyanbpTe BHUMAaTEITIbHB, UTO0OOBHB HE

nomapanaThb KK-5 K pawu,.

@ IIporTpuTe HMHCTDYMEHTB/AKHON TKaHbIO MOCNE OTKIOYEHUS
MUTaHus. NS OYMCTKM WCMONb3yMTE Molollee CPeacTBO WM uMCTyio Boady. He
ncnonb3yinTe abpasnBHbIE XUMUYECKME YNCTSALIME CPEACTBA, YTOObI HE NOBpeaAnTb NpMbop
WK 30HA.

MpepynpexaeHuns: NMepen NOBTOPHbIM BKJIIOYEHMEM y6eauTech, YTO Npu6OpP NONTHOCTHIO BbICOX, BO
nsbexkaHune

Mpunoxenne C MNapaHTus

UNI-T (Uni-Trend Technology (China) Co., Ltd.) rapaHTupyeT, 4TO Npon3BOAMMAs U
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npoaaBaemast el npoaykumst He byaet uMeTb AedheKToB MaTepuasioB U U3roTOBEHUS B
TeyeHue Tpex
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NeT C AaTbl OTrPY3KM aBTOPM30BaHHbIM AunepoM. Ecnv kakon-nnbo Takoi npoaykT
OKaXeTcs AedeKTHbIM B TEYEHWE 3TOro rapaHTuiMHoro nepuoga, UNI-T OTpeMOHTMpyeT
AedeKkTHbIN NPoAYKT WAM  MPefoCTaBUT 3aMeHy B COOTBETCTBUM C  KOHKPETHbIMM
YCNOBUSMKU rapaHTUK. YT0bbl 3anpocuTb TexXHUYeckoe Ob6Cy)XMBaHWE W PEeMOHT unu
MOSIHYIO KOMWIKO rapaHTuM, obpatutecb B 6amdxanwmin oduc npoaax M TEXHUYECKOrO
obcnyxnsaHmsa UNI-T.

3a VCKIIOYEHNEM FapaHTUW, AAHHON B AAHHOM [OKYMEHTE WM B APYrov NMpUMeHUMomn
rapaHTun, UNI-T He [aeT HMKaKuMx ApYrux sIBHbIX MM Moapa3yMeBaeMbiX rapaHTWi,
BKJIKOYas, MOMUMO npoyero, nobble nogpasymMeBaeMble rapaHTUM TOBApHOMO COCTOSIHMSA U
MPUroAHOCTM  MPOAYKTA ANS  KAKOW-NM60  KOHKpeTHOM uenuM. Hu  npu  Kakux
obcrositensctBax UNI-T He HECeT HMKAKOW OTBETCTBEHHOCTW 3a /tOOble KOCBEHHBbIE,
cneumanbHble Uy nocneayowme youiTku.

MpunoxeHne D CBAXutecb ¢ HamMmun

[ns nonyyeHns noaaepXKu no NpoaykTy 3a npegenamu Kutas obpatntech K MECTHOMY
nocraswmky UNI-T unm B ueHTp npogax. CepeucHas nopgaepxka: MHormne npoayktbl UNI-
T npegnaratoT AOMNOSHUTENbHbIE NSaHbl NPOASIEHHOrO rapaHTUMHOIO Nepuoaa Unu
nepvoaa kannbposku. 3a 6onee NoapobHON nHgopMaLmel obpallaiTech K MECTHOMY
noctaswmky UNI-T unm B ueHTp nNpogax.

UNI-T

UNI-TREND TECHNOLOGY (CHINA) CO., LTD.

No6, Gong Ye Bei 1st Road,

Songshan Lake National High-Tech Industrial
Development Zone, Dongguan City,
Guangdong Province, China

Tel: (86-769) 8572 3888
http://www.uni-trend.com
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