UHCTPYKLUA 10 SKCITNIYATALIMN

UNI-T

LUndpoBbie ocuunnorpadbl
Moaenu:
UTD2052CL-R, 2052CEL-R, 2102CEL-R

COLOEPXAHUE

3aronoBok CtpaHuua
O6LLME NPaBUNA MO BE30MACHOCTM......ceeeuueeeaiiieeaiiieeeeieeaeaneeaaanes 1
BeepeHne 2
1. PykoBoacTBO nonb3oBarens. 2
OO6Lwme npoBepkmn 3

DYHKLIMOHATBHBIE MPOBEPKM. ......eviieiriieeiiieeeiiee e e eeieeee e 3
ABTOMaTUyeckas HacTpolika ocLMnorpamMmmbl
O3HakomneHne ¢ CUCTEMON BEPTMKaNbHOW pa3BepTku
O3HaKoMIeHVe C CUCTEMOW rOPU3OHTarNbHOW PasBepTKM....... 4
O3HakomneHue ¢ CUCTeMON 3anycka
2. Hactpoiku npubopa
HacTtpolika cuctembl BEpTUKANbHOW Pa3BEPTKM.........cccueee... 5
HacTpolika cuctembl ropu3oHTasnbHOM pas3BepTKMy. ..
HacTporika cuctembl 3anycka
[TOOHEPEAHBIN BAMYCK. ... . eeeeiiieeeiiie et e e 10
HacTpovika cuctembl peructpaumu....
HacTpolika cuctembl oTobpaxeHus. ..
3anoMVHaHME Y BbI30B U3 MAMSTU....ceeeeeaiirieeeaeeeaieneeaaaaaaas 12
HacTtpovika anbTepHaTUBHbIX (YHKLMIA
ABTOMaTUYECKNE U3MEPEHUSI
KyPCOPHBIE M3MEPEHUS. ... vu ettt 16

Mcnonb3oBaHue kHomkn RUN 16
3. [pakTnyeckue npumepbl .17
Mpumep 1: iamepeHne NPOCTbIX CUTHAMOB. .........uvveeeeeeaauenns 17
Mpumep 2: HabntogeHne 3agepXkku Npu NPoOXoXaeHnn
CUHYCOMAAMBHOIO CUMHAMA MO LIEMM. . eueueeneneneviiiieeeaeeenees 17
Mpumep 3: O6HapyXeHe OONHOYHOTO CUMHAMA. ......ceeeueeeeenn. 17
Mpumep 4: MogasneHve 6enoro Wyma B CUTHAME................... 18
Mpumep 5: Vicnonb3oBaHue KypcopoB ANS BbIMONIHEHUS
UBMEPEHMM. ...ttt 18
Mpumep 6: NicnonbaoBaHre MYHKUMN X-Y..ooooieiiiieeieiieeeee 19
Mpumep 7: Ucnonb3oBaHue obHoBneHus MO yepe3 USB ....... 19
MpuMep 8: DKPAHHAA KOMUS . .uvuveeeenenaeeeeeeeieieeeeeesesnneneeeeens 20
4. CucTeMHble cOOBLLEHNS, MOUCK U YyCTPaHEHNE
HENCNPABHOCTEM. ... .uvueeerenanannans 21
OnpeaenerHnst CUCTEMHbIX COOBLLEHWIA. . 21
Mownck n ycTpaHeHve HencnpaBHOCTEWN 21
5. TpunoxeHus.. 21
[apaHTus 21
MpunoxeHne A: TexHUYeCKne XapakTEPUCTUKN ..........eeeeeennnee 21
MpunoxeHne B: MpuHagnexHocTn k ocuunnorpadgam
ceprt UTD2000L ....cvniniiniiiiiee e 23
MpunoxXeHNe C: YXOA M UMCTKA. ..uueeeneeineeeneneeeneninennes 23

O6wwue npaBuna no 6esonacHocTn

[aHHbIi  M3MepuTenbHBLIN Npubop yaoBneTBopsieT TpebGoBaHUsIM
ctaHgapToB IEC61010 k 6e30nacHOCTU M3MEPEHUI, COMfacHO KOTo-
pbIM MMEET criegytolimMe nokasatenu: AonycTumasi CTeneHb 3arpsia-
HeHus 2, kaTeropun nepeHanpsbkeHusi | - 1000B, 1l - 600B), aoBonHas
nsonsyus.

KaTteropusi |: curHanbHbIli ypoBeEHb, crieuuansHoe obopyaoBaHue unm
3MnemMeHTbl 060pyAOBaHUS, TENEKOMMYHUKALIMOHHBIE, SNEKTPOHHbIE 1
T.0., C MEHbLUMM MrHOBEHHbLIM MepeHanpsikeHneM, Yem B KaTeropum
Il

Karteropus |l: MmecTHbI ypoBeHb, 6biToBble Npubopsl, MTEPEHOCHOE
OBOPYOOBAHME 1 T.4., C MEHbLUMM MIHOBEHHbIM MepeHanpsixe-
HueM, yeMm B kateropum lll

TexHUyeckoe O0GCRyXMBaHUe [OMKHO BbINONMHATLCA TOJNbKO
KBanuguumpoBaHHbIM NEPCOHarnoM.

He ponyckainTte Bo3ropaHusi U Nony4YeHusi TpaBm
Ucnonb3ynTe Hagnexawmn WHYP nNuTaHusA. Vcnonb3ynte TOMbKO

WHYp NWTaHWsl, pa3paboTaHHblii Ans AaHHoro npubopa u cepTudu-
LIMPOBaHHbIN A8 UCNOSb30BaHKSA B BalLEn CTpaHe.

MCHOHbSyVITe Haanexailyro po3eTKy 3J1eKTPOonUTaHusA. He BbI-
KntovanTe anI60p N3 pPO3eTKU, ecnu wyn mnm M3MepMTeJ’Ibell71 Ka-
6ernb NoACOEANHEH K MCTOYHWUKY CcuUrHana.

Ob6ecneybTe NpaBuUiibHOE 3a3eMrieHUe npubopa. [aHHbii Npubop
normkeH BbITb Hagnexalwum ob6pasoM 3a3eMreH HyneBbIM MNPOBOAOM
WHypa nuTaHus. Bo n3bexaHne nopaxeHusi SNEeKTPUYECKUM TOKOM
npoBof 3a3emsieHust JofkeH ObiTb noakniodeH kK 3emne. MNoxanyi-
cTa, obecneybTe NpaBuIbHOE 3a3eMreHne nepen NoacoeaMHEHEM K
ntobomy BXOAHOMY MIIN BbIXOQHOMY rHe3zy.

MpaBunbHO NoacoeAuHAUTe Wynbl ocuunnorpada. O6wwuii npo-
BOA Llyna UMeeT TOT Xe MoTeHumarn, Yto 1 3asemneHue. He noga-
BaliTe Ha O6LLMIA NPOBO/ BLICOKOE HarpsiKeHUe.

Co6niopaifTe Bce OrpaHUYEHUsI Ha CUrHanbl, NogaBaeMble Ha
rHesna. Bo n3GexxaHue BO3ropaHvsi UnW yaapa 3MeKTpUYeckuM To-
KOM, MpeBbIaloWyM AOMyCTUMYI0 BENWYUHY, NPOBEpbTE BCe MNpe-
[OerbHO AOMYyCTUMbIE BEMUYMHBLI U 3TUKETKE Ha npuBope. Moxanyi-
CTa, Nnepen nogknoyeHneM npubopa nayunte nogpoGHyo MHpopMa-
LMIO O MpeaenbHO AOMYCTUMBIX BEMMUMHAX, MMEIOLLYIOCA B UHCTPYK-
LMW Mo aKcnyaTaumu.

He mncnonb3yinTte npubop 6e3 kopnyca. He ucnonbayiite npubop,
€CJIN ero BHELUHUIA KOpMyC UNu NepeaHsis NaHenb OTKPbITI.

Ucnonb3ynte Hapnexawue npepoxpaHutenu. Vcnone3yite npe-
[OXPaAHUTENWU WU MHAMKATOPbI NEPErpy3kn TONbKO TOro TUMa, KOTOPLIN
npeaycMoTpeH Anst AaHHoro npubopa.

He octaBnsanTte BHyTpeHHUE Lenu OTKPbITbIMWU. [Moxanyicta, npu
NOAKIMIOYEHHOM MUTaHUM He MpuKacalTecb K 3rieMeHTaM, OKasaB-
LUMMCS! OTKPbITbIMU.

He akcnnyaTupyiite npu6op npy NoAo3peHUn Ha Hanuume Heuc-
npaBHocTeil. Ecnn Bbl Nofo3peBaeTe, YTo NPUGOP NoBpexaeH, kea-
NUMULMPOBAHHEIM  CNIELMANUCTOM MO PEMOHTY U OGCNYXXMBaHUIO
[OMmKeH BbITb BbIMOSIHEH €ro 0CMOTP.

OGecneubTe XOPOLUYHO BEHTUNALMIO.
He akcnnyaTtupyiTe npubop B MecTax ¢ BbICOKOM BNMaXHOCTbHO.

He 3KCI'IJ1yaTVIpyVITe anGop B OrHeonacHbIiX unu B3pbiBOoNac-
HbIX yCITOBUAX.

MNoppepxuBanTe NOBEePXHOCTbL NPMGOpa YMCTOM U CYXOM.

Mpegynpexaatolyme HagNnUCU U CUMBONbI

Mpepynpexaarwwme Hagnucu Ha npubGope: Ha npubope MoryT
NpUCYTCTBOBATb CrieayloLume Haanucu:

«Danger» («OnacHocTb!») o06o3HayaeT HenocpefcTBEHHYl onac-
HOCTb.

«Warning» («OcTopoxHo!») obo3HavyaeT NoTeHLUMarnbHylo onacHOCTb.

«Warning»: ykasblBaeT Ha YCIOBMs, KOTOpble MOryT
MPUBECTM K MOMYYEHUIO TPaBM UNv CMepTENbHOMY UCXOAY.

«Caution»: ykasblBaeT Ha YCIOBUS, KOTOpble MOryT
MPUBECTM K TNOBpexaeHwio npubopa wnu  Opyroro
UMyLLEeCTBa.

«Caution» («BHumanue!») obo3Ha4aeT BO3MOXHOCTb MOBPEXAEHUSI
npuGopa unu Apyroro UMyLecTsa.

CumBonbl Ha npubope: Ha npubGope MOryT MpUCYTCTBOBaTb Crie-
JyroLime cMMBObI:

Bbicokoe HanpsbkeHve

BHumaHue! OBpatuTtecb K UHCT-
pYyKUun

3alUnTHbIN BbIBOA 3a3eMIIEHMUS

BeiBog waccu npubopa

MamepuTenbHbI BbIBOA 3a3eM-
nexHust
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UHCTPYKLUA 110 SKCITNIYATALINN: cepusi UTD2000L-R

BBEOEHUE

OTa MHCTPyKUMS coAepXUT WHdopmauuio 06 3KcnnyaTauuu
uMcpoBbIX 3anomuHarowmx ocuunnorpadoB cepun UTD2000L.
WHcTpyKuusa noapaspeneHa Ha cneayolime rnaebi:

naBa1 PykoBoacTtBo nonb3oBartensi: [lpoctoe onucaHne dyHK-
Lmi ocumnnorpada 1 3amevaHus no yCTaHoBKe.

FnaBa 2 HacTpoiiku npubopa: PykoBoacTBo no paboTte ¢ ocuunmno-
rpacdom.

naea 3 [MpakTuyeckune npumepbl: [pyMepHble CXeMbl LENCT-
BUW, MO3BOMNSAIOLLME peLlaTh Pa3nnyHbIe N3MepUTenbHbIe 3adaqn.
FnaBa4 CucreMHble COOOLIEHWUS, MOMCK WU YCTpaHeHWe Heuc-
npaBHOCTEN

FnaBa 5 TexHUuyeckoe oGcnyxuBaHMe U noaaepxka

FnaBa 6 [lMpunoxeHus

MpunoxeHue A: TexHnyeckme xapakTepucTukn

MpunoxeHue B: Akceccyapsbl

Mpunoxenue B: Yxog 3a ocuunnorpacgom

Ocuunnorpadbl cepun UTD2000L :

Ocumnnorpadsl cepun UTD2000L obecneunBatoT yaobcTBO B pabo-
Te, BblJaloLLMecs: TEXHUYECKUE NoKa3aTenm U MHOXECTBO NepeaoBbiX
yHKUMA. DTO COBEPLLEHHBIN UHCTPYMEHT Ans 6bicTporo u adpdpek-
TMBHOTO BbINOSTHEHUSI U3MEPEHWI.

[aHHas MHCTPYKUMSA NpefcTaBnsieT coboii pyKoBOACTBO MO 3Kcnnya-
Tauum 3-x mogenen cepum UTD2000L-R:

Mogpenb Monoca YacToTa Oucnnen
npornyckaHus | AUCcKpeTusaumu
UTD2052CL-R | 50 MI'y 500 MI'y LiBETHOMN
UTD2052CEL-R| 50 MI'y 1My LiBETHOM
UTD2102CEL-R| 100 MI'y 1My LBETHOM

PacwudpoBka 0603HaveHuUs
UT D2 xx 2 xxx -R
TT T— R - pycckossblUHbI UHTEPdENC
C - uBeTHoM gucnnewn
E - yactoTa guckpeTtusaumm 11y,
L - aucninert 800 x 480 gwar. 17,8cm
2 - fBa He3aBMCUMbIX kaHana
05 - nonoca nponyckanus 50MIy
10 - nonoca nponyckaHua 100MIy
D2 - cepusi ocuunnorpacdoB
UT - o6o3HaueHune npoussogutens UNI-T

Ocumnnorpadbl cepun UTD2000L ocHalleHbl npakTuyYHOW nepenHen
naHenblo, obecneyvBaioLen JOCTyN KO BCeM DyHKUMAM U yaobcTBo
paboTbl. HacTpoika Likan BCex KaHaroB M pacroniokeHWe KHOMOK

ONTUMMU3NPOBAaHbI ANS HENOCPEACTBEHHOrO HabnoaeHNs B npouecce

paboTbl. Mockonbky BHeLHee odopMrieHne npubopa BbINOMHEHO Ha

6ase TpaguLUMOHHBIX ocuunnorpadoB, Nofb3oBaTeny MOryT MpUcTy-

naTb k paboTe, He 3aTpayMBasi ANMTENbHOrO BPEMEHU Ha U3YYeHUE 1

ocBoeHue npubopa. [na 6bicTporo nepexoda K yrnpoLLeHHbIM M3Me-

peHusim umeetcs kHornka [AUTO]. Hosble npubopbl obecneuymsaiot

Gonee afekBaTHylO nepegadvy hOpMbl CUrHanma U HacTpoWKy auana-

30HOB.

B pononHeHwe k ynobcTtay paboTtbl npubopsl cepumn UTD2000L Takke

OCHaLLieHbl BbICOKOTEXHOMOMMYHBIMU  MHAMKATOPaMM U MOLLHbBIMW

yHKUMSIMKU, 0BecneynBaOLMMM  BbICOKOCKOPOCTHLIE  U3MEpPEeHMst.

O6napasi YacToTon AuCKpeTU3aumn B peansHom Bpemenn 1 Iy (500

Mlu) n 50Ty (25 Mu) B 9KBMBANeHTHOM pexume, 3TU ocuunnorpa-

bl MOryT OTOGpaxaTb curHanbl ropasgo ObicTpee, 3hdeKTUBHbIE

aHanuTuyeckne yHKLUM U pEXUMbI 3anycka obrerdyarT ux 3anuchb u

aHanus, a ApKAN KUOKOKPUCTaNNMYeckuin Aucnnen u marematundye-

ckve PyHKLUM NO3BONSIIOT BLICTPO 1 YETKO HabnoaaTb U aHanuampo-

BaTb CUrHarn.

OKcnnyaTauMoHHbIE XapaKTEPUCTMKM, NEPEYUCHEHHbIE HUXe, MNoKa-

3bIBalOT, NOYeMy ocumnnorpadbl 3TUX CEPUI NOMHOCTLIO YA0BMNETBO-

pSiT Bawy TpeboBaHWs K BbINOMHEHWIO U3MEPEHUIA.

e [IBa aHanoroBbIX kKaHana ¢ YyBcTBUTENbHOCTLIO 1MB — 20B/gen.

e LlBeTHow xugkokpuctannuyeckun gucnnen HD ¢ paspelueHnem
800 x 480 nwukcenew 1 yBenMUYEHHON 0bnacTbio oTobpaxeHns oc-
uunnorpaMmel

e MHorosisblMHOE MEHI0, BKIOYaroLLee pycckui A3bik (mogenu -R)

e [lopoepxka USB-HakonuTenen u cBsA3M C KOMMNbIOTEPOM 4vepes
uHTepderic USB ans nepefaym AaHHbIX.

e ABTOMaTM4YecKas KOHUrypaLums OCLUNNOrpaMMbl U COCTOSIHUS

e CoxpaHeHve B MamsTu OCLMmorpaMm, HacTpoek, BUTOBbIX KapT,
3arpyska HacTpoek

e [lepenoBas yHKUMS yBENMYEHWsA ddparmeHTa okHa Ans aHanusa

AeTanen curHana u 4eTkoro pacCMOTPEHUSI.

ABTOMaTU4eckoe nsmepeHue 28 napameTpos curHana

ABTOMaTUYECKOE N3MEPEHNE NOMNOXEHUs Kypcopa

YHukanbHas yHKUMSI 3anncK 1 BOCNPOM3BEAEHNS CUrHana

BcTpoeHHas dyHkUmMst GbicTporo npeobpasoBaHus dypee (BN

wnm FFT)

e MaTemaTnyeckne yHKUMM AnNA paboTbl C HECKONMbKUMMW CUTHa-
namu (BKMoYasi CrioXXeHve, BblYMTaHNe, YMHOXEHUE 1 AeneHve)

e Pexumbl 3anycka no ¢poHty (Edge), no suaeocurHany (Video),
no anutensHocTn umnynbca (Pulse width), n nooyepegHbin (Al-
ternate) sanyck

e Cucrtema cnpaBku Ha PyCCKOM U aHIMUNCKOM sA3blkax (Mogenu -R)

MpuHagnexHocTu K ocuunnorpadam cepumn UTD2000L

2 x 1,2-meTpoBbIX naccuBHbIX wWwyna 1:1/10:1 (cm. UHcTpykumio no

paboTe C NacCMBHbIMM Lynamu), COOTBETCTBYIOLIMX CTaHAapTy

EN61010-031:2002

e llHyp anekTponuTaHWs, COOTBETCTBYIOLUMIA BCEM MeXAyHapoa-
HbIM CTaHgapTam

e HCTpyKUMS NO 3KcnnyaTaumm

e Kabenb USB UT-D05

e CD puck ¢ MO n pykoBOACTBOM MO 3KCMNyaTauuu (Ha aHrmun-
CKOM).

'naea 1
PYKOBOOCTBO NONb3OBATENA

Lindposbie 3anomuHatowme ocuumnnorpadbl cepumn UTD2000L — He-
fonbluMe KOMMNaKTHble HacTosfbHble ocuumnnorpadbl. YaobHas B uc-
NMonb30BaHUW NepefHsisi naHenb obecrneymBaeT ferkoe BbINOMHEHUE
OCHOBHbIX U3MEPUTESNbHbIX Onepauui.

OTa rnaea CoAepXXuUT CreaytoLLyro nHdopmauumio

OO6Lwwume npoBepkmn

®yHKLMOHamNbHbLIE MPOBEPKM

KomneHcauus ynos

ABTOMaTUYeCKasi HAaCcTpoiika ocLMNIIorpaMmbl
O3HaKoMJIeHMe C CUCTEMON BepTUKanbHOW pa3BepTku
O3HaKoMJIeHME C CUCTEMON ropU3OHTaNbHON pa3BepTkn
O3HaKoMsIeH1e C CUCTEMON 3anycka

MepBbIft Wwar B Havane paboTbl ¢ HOBbIM ocuuniorpacdom Bce-
raa COCTOMT B O3HaKOMIIEHWM C COAepXaHueM nepefHen naHenv
npubopa. ATOT NpaKTUYECKUIA NoaxXon MPUMEHUM U K LMEPOBLIM OC-
uunnorpacgam cepum UTD2000L. B gaHHOM rnmaBe KpaTko OMUCbIBa-
eTcsi coaepxumoe 1 pyHKUMM NnepesHen naHenu, YTo no3BonuT Bam
ObICTPO 0cBOUTL UndpoBble ocumnnorpadbl cepmn UTD2000L.

Ons ynobctea paboTbl pyHKUMM NepefHen naHemnu UCNOMHEHbI
BecbMa HarnsgHo. Ha nepepHeln naHenu pacnonaraloTCs KHOMKU 1
perynstopbl. KHonka PrtSc npegHasHayeHa Anst BbiBoAa CoOaepPXKUMO-
ro akpaHa Ha BHewHu USB nopT. ®yHKUMU KHOMOK CXOAOHbI C TaKo-
BbIMU B Apyrux ocuunnorpadax. Psa 13 nsatu KHOMoK cnpasa oT Auc-
nnes — KHOMku Ansa paboTtbl ¢ MeHo (0603HaYeHbl cBepxy BHK3 C F1
no F5). 3Tn kHOMKM NO3BONAOT BbIOpaTh pasnuyHble ONuMK TeKyLLEero
MeHi0. [Npoyne KHOMKW ABMATCH (OYHKUMOHANbHBIMUY, NO3BONSASA ne-
PEXOAUTb K MEHIO Pa3fnYHbIX (PYHKLMIA NN HEMOCPEACTBEHHO BKIHO-
YaTb oTAeNbHbIe PyHKUMN.

Couphg - RIOGER
LR

o
¢
B Limit -

Ve

Invert

PucyHok 1-1 NepegHsaa naHenb ocumnnorpados



TekcToBble 06O3HAYEHWS YNPaBMSIOLMX KHOMOK, MCMOfb3yemble, B
[aHHOW WHCTPYKUMW, WOEHTWYHbI 3HA4YkaM Ha COOTBETCTBYHOLLMX
KHOMKax Ha nepeaHel naHenu ocuunnorpada.

Moxanyicta, obpaTuTe BHUMaHWE, YTO B TeKCcTe Bce 0B0O3HauveHusi
hYHKLMOHASbHBIX KHOMOK JaloTCs B KBaApaTHbLIX KHOMKax, Hanpumep
[MEASURE] cooTtBeTcTByeT kHomke, obosHaveHHon kak MEASURE
Ha nepegHen naHenu npubopa.

MHoro thyHKLIMOHAMBbHBIA MpakTuiHoe YnpasneHue
perynaTtop MeHK paGoTon
UN-T U o I =
- Hactponka
|1 — 3anycka
F FopusoHTanbHaa
passepTka
|Fs
— BepTukaneHaa
] pasBepTKa

Bbixop, curHana
KOMIEHC aunu
wynos

| Bx oA AMA BHeWHero

Bxopn ana 3anycka
USB nobT aHanoroBoro
curHana

PucyHok 1-2a Cxema opraHoB ynpaBsrieHus Ha nepeaHen naHenu

MonoskeHWe MOMeHTa 3anycka

CocTosHMe 3anycka CmeLueHe No ropusoHTanu

Coupling

MeTka
kaHana 1

> e PN BY Limi+ (U0
thyHKUMOHaNbHBIX
KHOMOK

OkHo
MeTka ocuMnaorpamm

Kanana2 — >

YyBCTBUTENLHOCTD TOPU3OHTANBHBIN
no BepTUKanu MacLuTaé

PucyHok 1-3 Cxema nHTepderica amcnnes

O6Lwwue npoBepkKu
[nsa npoBepku Bawero HoBoro ocuunnorpada cepum UTD2000L mbl
npeafiaraem BbINOSHATL creaylowme AenNCTBUS:

1. MpoBepka nNpuGopa Ha Hanuuue HeucnpaBHOCTEWU, MOJYy4YeH-
HbIX NPY fOoCTaBKe

Ecnu kapToH ynakoBku UNv 3almMTHbIE NEHONacToBble 6roKkM UMetoT
cepbesHble MOBPeXAeHVs, NoxanyicTa, NpoBeanTe MOMHy Nposep-
Ky npubopa u npuHagnexHocTen, YTobbl yoeamTbecs B yOOBNETBOPU-
TenNbHbIX ANEKTPUYECKNX N MEXaHNYECKVX XapaKTepucTukax.

2. MpoBepka npuHagnexHocTen

MepeyeHb NpMHaAANEXHOCTEW BXOOALMX B KOMMIEKT NMOCTaBKW Npw-
BedeH B pasgene «[lpvHagnexHocTn ocuunnorpadoB cepum
UTD2000L» HacTosilen nHCTpykuun. Moxanyincra, yaoctoBepbTeCh
B Hanu4um BCex NPUHaANEXHOCTEN NepeyncrneHHbIX B 3TOM NepeyHe.
B cnyyae obHapyxeHWs OTCYTCTBYIOLLUMX WNWU MOBPEXOEHHbIX Npu-
HaaneXHoCTen, noxanyncra, CBSXKWTECh C HaWWMM AUNEepoOM Unun ¢
HaLUMM MECTHbIM NPeACcTaBUTENbCTBOM.

2. TwarenbHbIN OCMOTP Npubopa

Ecnu ocuunnorpad uMeeT HapyXHble NOBPEXAEHUS, HE (DYHKLMOHN-
pyeT Hagnexawum oGpasoM WUnu He yaaeTcs NPOBECTU TecTUMpOoBa-
HWe XapaKTepUCTUK, NoXarnymncra, CBSXKUTECh C HALIWMM AWUIIEPOM Unn
C HalUMM MECTHbIM NPeacTaBUTENbCTBOM.

B cnyyae obHapyxeHus noBpexaeHWi, NonydYeHHbIX Npu OoCTaBke,
noXarnymncra, coxpaHuTe ynakoBKy W COOGLMTE O HWX B HaLW OTAen
poctaBkum mnu Hawemy aunepy. Komnanua UNI-T npoussepet pe-
MOHT U1 3aMeHy NoBpeXxAeHHoro npubopa.

PyHKLMOHaNbHbIE NPOBEPKU
YT06bI YOEAUTLCS B HOpManbHou paboTe ocuunnorpada, BbiNonHuTe
(hYHKUMOHanNbHbIE NPOBEPKU NO CreayoLMm aTanam.

1. BknroyeHne npubopa

Bkntounte npubop. HanpsbkeHne anekTponutaHus AOMKHO ObiTb B
npegenax 100-240B, 45-440ly. MNocne noacoeguHeHUst anekTponu-
TaHWUA, 3anycTuUTe BbINOSIHEHWE CaMOKanMOpPOBKW AN ONTUMM3aLun
TpaKTa curHana B Lensix NoBbILLEHUS TOYHOCTW U3MEPEHUIA.

[ns nepeknioYeHns B pyCCKOS3bIYHbIA MHTEPEENC HaXXMUTE KHOMKY
[UTILITY] » B nyHkTe meHio Language Bbibepute Pycckuin A3bik.
Onsa 3anycka kanubposku Haxxmute kHonky [UTILITY], a 3aTtem kHomky
[F1] (Self Adj) n nosTopHo [F1] (Execute) ans ctapTta kanubpoBku.
Ona 3arpy3ku HacTtpoek no ymonyanuio Haxwmute [UTILITY], 3atem
kHorky [F5] (Next) satem [F1] (Reset) n [F1] (Execute) ans 3arpys-
KV HaYarnbHbIX YCTAHOBOK MO YMOMYaHuio (CM. PucyHok 1-4).

rKHOI‘IKa BKIMOYEHUA NMUTAHNA

LINIT UTD2102CEL 100mH:

PucyHok 1-4

OctopoxHo! Bo usbexaHue onacHocTn ybeauTtecb, 4TO
ocuunnorpad HagexHo 3a3eMIeH

2. MNopava curHana

Ocumnnorpadbl cepvn UTD2000L ocHalueHbl ABYMS BXOAHBIMU Ka-
Hanamu 1 oZHVMM KaHasiom BHelUHero 3anycka. CurHasbl nogatorcs B
crieqytoLLem nopsiake:

1) MopcoeaunHuTte wyn ko Bxogy CH1 v yctaHoBWTe nepekmntoyaTtenb
koadbduumeHTa ocnabnenus B nonoxerune 10X (PucyHok 1-5).

PucyHok 1-5 YcTtaHoBka nepekntoyatens ocnabneHus

2) Bam HyXHO ycTaHOBUTb k0adumumeHT ocrnabneHus Liyna ocuwmr-
norpadga. 10T KO3I(PPULMEHT NO3BOMSET U3MEHSTb BEpPTUKANbHYIO
WwKany Takum obpasom, 4Tobbl amMnnuTyAa M3MEpeHHOro curHana
KOPPEKTHO OTOOpaxanack Ha Aucnnee. [ns ycTaHOBKM koadduLim-
eHTa ocnabnenuns Haxmute kHornky [F4] (Probe), npu atom Ha auc-
nnee otobpasutca 10X.
CHI1
Coupling

BY Limit

J > OFF
‘ Volts/Div
&

Probe ration

Invert

OFF

PucyHok 1-6 YcTaHoBKa koadhdmumeHTa ocnabneHus Ha Lwyne
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3) MoacoeanHNTe KOHYMK LyMa U 3aXUM 3a3eMIEeHNs K COOTBETCT-
BYIOLLMM BbIBOAAM CWUrHana KoMmneHcaumm LynoB. Haxmute KHOMKy
[AUTO] 1 Yepe3 HecKONbKO CEKyHA Bbl yBUAWUTE Ha AMChiee npsimo-
yronbHbIi curHan Ha yactote 1 kly ¢ amnnutygon okono 3B (cwm.
PucyHok 1-7). ToBTOpuTe 3TU LWwaruM Ansi NpoBepku BTOPOro kaHana
(CH2). insa oTkntoYeHUst NepBoro kaHana HaxMute PyHKUMOHanNbHy
kHonky [CH1], a 3aTem HaxmuTe dyHKUMoHanbHyto kHorky [CH2] ans
BKI1IO4YEHMSA BTOPOro kaHana. lMostopute warn 2) u 3).

W Pas: 0.00ps

Imvert

Bl 500my 0ff OFF

PucyHok 1-7 CurHan KoMneHcaumm Liyna.

KomneHcauus wynos

Mpy noacoeAvHeHWM Wyna K Kakomy-nubo M3 BXOAHBLIX KaHaros B
nepBbI pa3 NpoBeauTe 3Ty KOPPEKTUPOBKY, YTODObI cornacoBaTb na-
paMeTpsbl Liyna U BXOAHOro kaHana. Mponyck aToro atana kanubpos-
KM MOXET MPUBECTU K owmbkam B uamepeHusix. [poeBegnTe komneH-
cauuio LynoB crieyoumm obpasom:

1) B MeH HacTpoiku LiynoB BbiGepuTe 3HaYeHUe KoadduumneHTa
ocnabnenns 10X. YcTaHoBUTE nepekmniovaTtenb Ha Liyne B MOMoxe-
Hue 10X 1 nopgcoeamHuTe Wyn Kk nepBomy kaHany (CH1). Ecnu BblI
ncnonb3yete HacadKy-KpPOYOK Ha HaKOHEYHMK Liyna, obecneybTe ee
npaBuIbHYIO0 NOCaAKy U HaAeXHbI KOHTaKT co LwynoM. MNoacoeanHu-
Te HaKOHEYHMK LLyna K pasbemMy BbIXOA4A CUrHana KoMmneHcauuu Ly-
NoB, @ 3aXMM 3a3eMIeHns — K 3a3eMnsiowemMy npoBody KomrneHca-
LMK LLIYMOB.

2) MpoBepbTe dopmy curHana Ha gucnnee (cm. PucyHok 1-8).

A Tu rutt

MepekomneHcaunsa MpaBunbHasa komneHcaums  HepokomneHcaums

PucyHok 1-8 KannbpoBka komneHcaumu Lynos.

3) Ecnu Bbl BUAMTE hOpMy CUrHana cooTBETCTBYIOLLME NEPEKOMMEH-
cauuv UnuM HegoKOMMEeHcaummn, NOACTPONTE NepeMeHHy eMKOCTb Ha
LLlyrne C NMOMOLLbI0 OTBEPTKM C HEMETAmNNUYECKON PYKOSITKON TaK, 4To-
6bl NONy4YnTL OPMY CUrHamna, CooTBETCTBYIOLLYIO NPaBUNbHOW KOM-
neHcauum.

OctopoxHo! Bo wusbexaHue mnopaxeHUss 3neKTpUYECKUM
TOKOM MpPU M3MEPEHUN BbLICOKUX HampsPKeHURN, obecneybTe
LenoCTHOCTb M3onsAuMn Nposoda Lyna. He npukacantechb k
MeTanmnM4yeckum 4YacTaM Lyna, ecrv OH HaxoAMTCS B KOH-
TaKTe C BbICOKUM HanpsikeHUEM.

ABTOMaTMUYecKas HacTpoWKa ocuMnnorpamMmmbi

1. Nogante namepsiemblin CUrHan Ha BXOOHOW KaHan ocuunnorpada.
2. Haxxwvute kHonky [AUTO]. Ocuunnorpad aBToMaTUYeCKn YCTaHO-
BUT KO3(MUUMNEHT OTKIMOHEHMUS, KOIMDMPULMEHT Pa3BePTKN U PEXUM
3anycka. Ecnu Bam notpeGyeTtcs Gonee getanbHasi HAacTpouka, Bbl
MOXeTe BpY4YHYl0 MOACTPOWUTL BCE NapameTpbl Nnocrne npoBeaeHus
aBTOMaTWU4ECKON HaCTPOWMKW AN NOMNyyYeHWss onTMMansbHoOro otobpa-
XEHWs curHana.

O3HaKoMmeHne C CUCTEMOW BEPTUKaNbHOMN pa3BepTKU

Kak nokasaHo Ha pucyHke 1-9, B 30He ynpaBneHus BepTuKanbHOW
pasBepTKOM HaxoAMTCS psig KHOMOK W perynsitopoB. Criegyolime
[e/CTBUSI MOMOTYT BaM O3HAKOMUTBCS C UX UCMONMb30BaHNEM.

1. MNMoBOpOTOM perynsatopa BepTUKalIbHOTO CMELLUEHWUs curHana no-
MeCTUTE OCLMNMorpaMmy o LeHTPY OkHa. Perynsatop BepTuKanbHOro

4

CMeLLEeHUst curHana no3BomnseT ynpaBnsiTb MOMOXEHWEeM OCLMIINO-
rpammMbl MO BepTuKanbHOW ocu. pu noBopoTe perynsitopa 3Hauok,
oTobpaxaloLmin kaHan 3asemreHns 6yaeT nepemellaTbCs BHA3 UMU
BBEPX BMECTE C OCLMNIOrpaMmoit.

PucyHok 1-9 3oHa ynpaBneHus BepTuKanbHOW pa3BepTKOW Ha ne-
peaHen naHenu

CoBeTbl N0 M3MepeHUAM

Ecnun peannsoBaHa pa3Bsidka kaHana no nocTOSHHOMY TOKY,
MOCTOSIHHYIO COCTaBMSIIOLLYI0 TOKa MOXHO ObICTpO u3me-
pUTb, N3MEPUB Pa3HOCTb MOTEHLMANoB MeXdy CUrHanom u
3emMrnen (HyneBbIM NOTEHLUMAnom).

Ecnun peanunsoeaHa pasBsiska KaHana no nepeMeHHoMmy To-
Ky, MOCTOsIHHas cocTaBnsiowas curHana dyaget oTceyeHa.
Mpn Takon pa3ss3ke ANA MUCCNefOBaHUS CUrHanma MOXHO
MCnonb30BaTh PeXuM ¢ 6onbLuen YyBCTBUTENbHOCTbLIO.

Ucnonb3ynte kHonky [SET TO ZERO] ansa GbicTporo
BO3BpalleHUss K HyrneBOMy NOJIOXKEHUIO ABYX aHanoro-
BbIX KaHanoB No BepTUKanu.

OTta KHoMnka nossonsieT cobpacbiBaTb BepTUKANbHOE CMeLLe-
HWe, rOpU3OHTarNbHOE CMELleHVWe B HyfeBOe MONoXeHue
(LueHTpanbHasi To4ka)

2) N3meHsiTe BepTMKanbHble HACTPOMKM, OTCIEXMBas WU3MEHeHue
MHPOPMaLIMK O COCTOSHUN.

Bbl  MoxeTe OueHUTb U3MEeHeHVs [uana3oHa BepTUKanbHOW
pa3BepTKM MO MNOKa3aHWAM CTOMOLA COCTOSHUA B HWDKHEM Yriy
aucnnes. MameHute cooTHoweHue «BonbT/genexHve» (B/gen) no
BEpTVKanuM MOBOPOTOM perynatopa BepTuKanbHOM LiKanbl. Bbl
obHapyxwuTe, YTo B CTONOLE COCTOSIHUSI COOTBETCTBYHOLLMM 06pa3om
U3MeHunocb 3HadeHue pauanasoHa. Haxmwute [CH1], [CH2] wnn
[MATH] v Ha gucnnee oTobpasvTcst COOTBETCTBYIOLLEE MEHIO, 3HaK,
ocuunnorpamma n nHdopmauma o ananasoHe. [oBTopHOe HaxaTtune
Ha 3T KHOMKW OTKIMIOYMT BbIGPaHHbIA kaHam unu onepawuio.

O3HaKoMIeHue ¢ CUCTEMOWN ropu3oHTaNnbHOW pa3BepTKU

Kak nokasaHo Ha pucyHke 1-10, B 30He ynpaBfneHus ropusoHTanbHomn
pa3BepTKOW HAaXoAUTCH OfHa KHoMKa u ABa perynatopa. Cneayowime
[encTBUSi MOMOryT BaM 03HAaKOMUTLCS C MX UCMONb30BaHNEM.

PucyHok 1-10 3oHa ynpaBreHusi ropuv3oHTanbHOM pasBepTKoW Ha
nepenHen naHenu

1) MoBoOpOTOM perynsTopa ropusoHTasnbHOM LUKanbl U3MEHSIETCS Be-
NYMHA rOPU3OHTamNbHOW Pa3BEPTKN, COOTBETCTBEHHO MEHSIETCS WUH-
dopmauua B cTtonbue cocTosiHusA. [MoBepHUTE perynsTop ropusoH-



TanbHon wkanbl [SCALE], 4To6bl M3MeHWTb AMana3oH pas3BepTku
«cekyHa/aenenne» (SEC/DIV). Bbl obHapyxwuTe, YTO TeKyLuiA CTomn-
GeLl COCTOSIHUSI U3MEHUIICS COOTBETCTBYHOLUMM obpa3oM. [duanasoH
N3MEHEHNS1 CKOPOCTWN FOPU30OHTaNbHOWM pa3BepTKW COCTaBNAET 2HC —
50cek ¢ warom 1-2-5.

* MpuMeYaHne: ananasoH ropM3oHTanbLHOW pas3BepTku 3aBu-
CUT OT Mogenu ocuunnorpacda.

2) Wcnonbayinte perynatop ropudoHtansHoro cmellexHus [POSITION]
[ONs MOACTPOWKU MOMOXEHUSI OCLMMIIOrpaMMbl Ha FOPU3OHTanbHOM
wkane. PerynsiTop ropy3oHTanbHoOro CMeLLeHns ynpasnsieT CABUIOM
3anycka. Korga ata dyHkumMs ncrnonb3yeTcs Ans caBura 3anycka, npu
MOBOPOTE PErynstopa ropu3oHTanbHOro CMELLEHWS Bbl YBUAUTE U3-
MeHEHWE OCLMNNorpaMmmbl.

3) Haxmute kHonky [HORI MENU] ansi otobpaxerus meHio ZOOM.
Haxogscb B 3aToM MeHio, HaxxmuTe [F3] ans BknoyeHus pexvma yBe-
nuyeHus dparmeHTta okHa (Window). [ina Bbixoga uns pexuma Win-
dow Expansion Haxmute [F1] n BepHUTECH K OCHOBHOW BPEMEHHOMN
wkane (Main). B aTom MeHI0 Bbl MOXeTe YCTaHOBUTb BPEMS 3agepX-
kn Hold off, ncnonb3ys mHorodyHkumnoHanbHbli perynstop [MULTI
PURPOSE]

KHonka ans GbicTporo BO3BpalLeHUsA cABUra MOMEHTa
3anycka K HyneBoMy NMOsoXeHuIo.

Krvonka [SET TO ZERO] no3sonsieT ObICTPO BEPHYTLCH K
HyNeBOMY MONIOXEHWIO, BO3BPALLAs MOMEHT 3anycka K LieH-
TpanbHOW TOYKe MO BepTuKanu. Bbl Taioke MoxeTe noacTpo-
UTb MOMOXEHMe OCLMNNorpaMmbl MOBOPOTOM perynsitopa
TOPU3OHTAIILHOTO CMELLEHNSI.

OnpepgeneHue:

MomeHT 3anycka obo3HayaeT TeKylMA MOMEHT 3arycka
OTHOCUTENBLHO LIEHTPanbHON TOYKM 3arnOMMHAMOLLEro YCT-
ponctea. lMoBopaunBasi perynsatop ropusoHTanbHOro cme-
LLeHWsl, Bbl MOXeTe nepemMellaTb TOYKy 3arlycka Mo ropu-
30HTanu.

3apepxka 0603HaYaeT cABUr MOMEHTa 3anycka Ha 3ajaH-
HbIA MPOMEXYTOK BpemMeHU. Bpemsi 3agepxkun ycTaHaBnvBa-
eTcsi  MOBOPOTOM  MHOrOYHKLMOHAMNbLHOIO  perynsitopa
yrpaBneHus.

O3HaKkoMmneHue ¢ cucTeMon 3anycka

Kak nokasaHo Ha pucyHke 1-11, B 30He ynpaBneHus 3anyckom pacno-
NOXEH OOWH PErynsiTop M KHOMKM ynpaeneHus. Cnegylolume OeincT-
BUS MOMOrYT BaM 03HAaKOMUTLCS C UX UCMOMNb30BaHUEM.

TRIGGER
A LEVELY

PucyHok 1-11 30Ha ynpaBneHus 3anyckom Ha nepegHen naHenu

1) Wcnonb3yiiTe perynatop AN U3MeHeHUs ypoBHSA 3anycka. Ha guc-
nnee Bbl YBUAWTE 3HAYOK, yKa3biBaOLLMIA YPOBEHb 3amnycka. 3Hayok
nepemeLLaeTcs BHWU3 UM BBEPX COOTBETCTBEHHO MOBOPOTY peryns-
Topa. B mpouecce U3MeHeHWsi ypoBHs 3anycka Ha aucnnee otobpa-
XaeTcst MeHsIIoLLeecs 3Ha4YeHre YPOBHS 3anycka.

2) Haxatnem kHonku [TRIG MENU] B 30He ynpaBneHusi 3anyckom
OTKPONTE MEHI0 HAaCTPOMKK 3anycka Ans M3MeHeHns HacTpoek (Pucy-
Hok 1-12).

HaxwmuTte [F1] n Boibepute Type = Edge (3anyck no dpoHTy)
HaxwmuTte [F2] n ycraHoBuTe Source (MCTOYHWMK 3arnycka) Ha CH1
HaxwmuTte [F3] n yctanoBute Slope (Tvn dppoHTa) Ha Rise (pacTywui

poHT)
Haxmwute [F4] n yctaHoBute Mode (pexum 3anycka) Ha Auto (aBTo-

MaTUYeCKUiA)
Haxwmwute [F5] n ycraHosuTe Coupling (pa3sssaska 3anycka) Ha AC (no
nepemMeHHOMY TOKY).

3) Haxmute kHonky [SET TO ZERO] ans yctaHOBKM MO BepTUKanu Ha
LieHTparibHy TOYKY aMnnuTyabl CUrHana 3anycka.

4) Haxmute kHonky [FORCE] ans reHepauuv curHana npuHyauTens-
HOrO 3anycka, KOTopblii 0BbIYHO UCMONb3YeTCs B pexuMax HopMarb-
HOrO U OAMHOYHOTO 3anycka.

Hade

Coupling

PucyHok 1-12 MeHio HacTpoviku 3anycka

naBa 2
HACTPOWKU NPUBOPA

Bbl 03HaKOMWUNUCL C OCHOBHbLIMW ONepauusiMu yrnpaBrieHUsi BepTU-
KanbHOM W rOpU3OHTanbHOW pPa3BepTKOM U MEHIO CUCTEMbI 3arycka.
Mocne npoyTeHusi rnasbl Bbl AOMKHbI ObITb CMOCOGHLI UCMONb30BaTh
MEHIO ANs HACTPOWMKM Ballero ocuunnorpaca. Ecnu Bbl ewle He oc-
BOWMM 3TV MeToAbl M onepauuu, obpatutecs k [Nase 1.

Cnegayolas rmaBa CoOAepXUT nHopMaLmio:

e Hactpoika cuctembl BepTukanbHoi passeptkv [CH1], [CHZ2],
[MATH], [VERTICAL POSITION], [VERTICAL SCALE]

e HacTpoitka cuctembl ropusoHTansHon passepTkun [MENU], [HO-
RIZONTAL POSITION], [HORIZONTAL SCALE]

e Hactpoiika cuctembl 3anycka [TRIGGER LEVEL], [TRIG MENU],

[FORCE]

Hactporika metoaa Bbi6opkv [ACQUIRE]

Hactpoiika amucnnes [DISPLAY]

CoxpaHeHuie u Bbixos [STORAGE]

Hactpoiika cnpasku [UTILITY]

AstomaTtuyeckme nsmeperus [MEASURE]

KypcopHble namepenuss [CURSOR]

MpumeHeHust ncnonHutenbHbix kHornok [AUTO], [RUN/STOP]

HacTtoaTenbHo pekomeHayeTcsi TWaTenbHO WM3y4WTb 3Ty rmaBy Ans
NyYLero NOHMMaHWSA Pas3nUyHbIX U3MepUTeNbHbIX MYHKLWIA 1 cucTe-
Mbl ynipaeneHus ocuunnorpadamu cepum UTD2000L.

HacTtpoika cuctembl BepTUKarbHON pa3BepTKu

Mepsbin kaHan (CH1), BTopoii kaHan (CH2) n HacTpoiku.

Kaxgbln KaHan nmeeT CBOe MEHK BEPTUKANbHOW pasBepTku. Kaxabin
napameTp criefyeT ycTaHaBnvBaTb MHAMBMAOYanbHO AOFsl KaXO4oro
kaHana. Haxmute kHonky [CH1] wnu [CH2], n cuctema otobpasut
MEHIO ynpaBreHusi NepBbiM UM BTOPbIM KaHanoM COOTBETCTBEHHO.
3a Gonee nogpobHbLIMU MOSICHEHUSIMU OBpaTUTECH K HUKecneayto-
wen Tabnuue 2-1:

Tabnuua 2-1 MNosicHeHUs1 K MeHI0 KaHanoB

BapuaHTbI
MyHKT MeHI0 - MosicHeHus
HacTpoWKMu
AC OTcekaeTcs NOCTOSHHAsA coCTaB-
nsiroLlasi BXOAHOro curHana.
Coupling DC — nponyckatoTcst 1 NOCTOSAHHAsA
(pa3Bsi3ka) DC 1 NepemMeHHas cocTaBnsioLme
BXOAHOrO curHana
GND BxogHon curHan oTknoyaeTcs
ON OrpaHu4eHve Nonochl NPonyckaHusl
BW Limit 00 20MI'u, ymeHbleHnne BY wyma
OFF Be3 orpaHu4eHns nonochl
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'pybas perynupoBka koacpuumeH- 2. YcTtaHOBKa nNoAaBrieHUs NOoCbl NPONyCKaHus.
Coarse Ta OTKMOHEHWs Mo BepTUKanm c OTa dyHKUMS ncnonb3yeTca And nogaeneHus BY wyma nytem orpa-
VOLTS/DIV waramu 1-2-5 HUYeHUS BepXHeW YacToTbl nponyckaHns 20MIu.
(BOnbT/peneHve) To4yHasi HacTpoiika B npeaenax La- Bbibepute kanan CH1 nnu CH2, 3atem HaxmuTte [F2], 3HaveHne ON
Fine ra rpybov HacTpowikv ANs ynyylue- — orpaHuyeHuve BkntoveHo, OFF — BbIknoYeHo.
HWSi pa3peLueHnst No BepTMKanu
110); BbiGepute ogHy M3 BENUYUH KOID-
Probe (wyn) dmumeHTa ocnabnexus Lwyna, co-
wy 100X OTBETCTBYIOLLYIO YCTAHOBIEHHOMY B Linit Bandwidth
1000X Ha Lyne KoaduLMeHTy suppression off
Invert ON MHBepcust ocumniorpammebl BK.
(nHBEpCUS) OFF HopmanbHas ocuunnorpamma

1. HacTpoiika pa3Bs3ku kaHana

B kayecTBe npvmepa npuMmem, YTO CUrHan NoaaeTcs Ha NepBbli Ka-
Han. MNycTb u3mepsiembll curHan npeacTaBnsieT coboi CuHycou-
AanbHoe konebaHue, coaepxalliee NOCTOSHHYIO COCTaBMSIOLLYHO.
Haxwmwute [F1] ansa Beibopa napameTtpa AC. lNpu aTom ycTaHaBnvea-
eTcs pa3Bsi3ka Nno nepeMeHHoMy TOKy. MocTosiHHas cocTaBnsioLLas
nsmepsiemoro curHana byaet otceveHa. Ha grucnnee nossutcs cne-
ayloLas ocuunnorpamMmMa.

pling Hactporika
AC pasBsA3Ku Mo
Linit nepemMeHHOMy
0 TOKY

PucyHok 2-1 OTceyeHne NOCTOSIHHOW COCTaBMsALLEN curHana

Haxmwute [F1] ans Beibopa 3HaveHuss DC. B aTom pexume nponyc-
KalTCs U MepeMeHHasl, U MOCTOosiHHasi cocTaBnsiowme. Ocuunno-
rpamma 6yaeT BbIrnsaeTs creayowmm obpasom:

HacTtporika
pa3Bsi3ku No
NMOCTOSIHHOMY
TOKY

PucyHok 2-2 lMponyckatoTca n nepemMeHHasi, U NoCTOsiHHasi CocTaB-
nsoLwme curHana.

Haxwvute [F1] ana Beibopa 3HaueHus GROUND. Tenepb BxopHoun
kaHan 3asemseH. M nepemeHHasi, 1 NOCTOSIHHAsA COCTaBNSIOLWME CUTr-
Hana oTcekaloTcsi Ha Bxogde. Ha aucnnee oTobpasutcs crnepyowas
ocuunnorpaMma.

Hactpolika 3a3zem-
TIeHns KaHana
EW Lmit

PucyHok 2-3 OTtcekaloTcs M nepemMeHHasi, U MOCTOSHHas CocTaB-
nsoLwme curHana.

MpvMeyaHue: B 3TOM pPEXUME CUrHam OCTaeTcsl MOAKMOYEHHBIM K
Lieny BXOAHOro KaHana, XoTs U He oToGpakaeTcst Ha aucnree.

Off H 5.00rs
7]

Bandwidth
suppression
20MHz

0ff M 5.00
HCH 0.00m

Bandwidth suppression icon
PucyHok 2-5 BkntoyeHo nogasneHne nonockl NponyckaHus.
Bce yacToTbl cBhiwe 20MI'y oTcekatoTcs.

3. HacTtpoiika koadpcdmumeHTa ocnabneHus wyna

Onsa cornacoBaHusi C YCTa@HOBMEHHbIM Ha Lyne KoadUUMEHTOM
ocnabneHusi Heob6xoaAMMO BbIGpaTh COOTBETCTBYHOLLMIA KOIDDULMEHT
ocnabnenus wwyna B MeHI0 ynpaBreHust kaHanom. Hanpumep, ecnu
koadbduumeHT ocnabnenns Lyna coctasnset 10:1, cooTBeTCTBYO-
Wi koadpdmumeHT B MeHto byaet 10X. MpumeHsiiTe TOT e noaxopn,
K APYrM 3Ha4YeHnsam koadbdurumeHTa Ana obecneyeHnst NpaBuibHOro
0TOBPaXKEHNS UMEPSEMOrO HanpPsHKEHUSI.

Ha PucyHke 2-6 npeacTaBneH Aucnnen, COoTBETCTBYIOLUMIA YCTaHOB-
ke koadpdpuumeHTa ocnabnenus wyna Ha 100:1

Probe KoadbpuumeHt
ocnabnenuns
a wyna

Invert

M3meHeHne Anana3oHa

OTKITOHEHUA NO BEpPTUKanu
PucyHok 2-6 YcraHoBka koadhdumumeHTa ocnabneHus Liyna B MeHio
KaHana.

4. HacTtpoika BepTukanbHow pa3Beptku VOLTS/DIV

Bbl MOoxeTe perynupoBaTtb kO3(ULMEHT OTKNOHEHNS MO BepTMKanum
VOLTS/DIV (BomnbT/OeneHne) B pexume rpybon nmbo To4HOW Ha-
cTpovikn. B pexume rpy6on Hactpoiikv COARSE TUNE, 3HaveHue
VOLTS/DIV nsmeHsieTcsa B npegenax 1mB/pen — 20B/gen. Perynu-
poBka mpoucxogut no waram 1-2-5. B pexume TOYHOW HaCTPOMKM
FINE TUNE Bbl moxeTe U3MeHATb KOIhMDULNEHT OTKITOHEHWUSI MEHb-
WMMKU Waramy B npegenax Tekyliero Auanas3oHa. Takum obpasom
MOXHO MNaBHO, NPOXOASA Yepe3 BCe 3Ha4YeHUs, N3MEHNATb koadduLym-
€HT OTKNOHEeHus B gnanasoHe 1mB/gen — 20B/gen.



YcTaHoBneH

HaCTPOMKN

PucyHok 2-7 pybasi HacTpoika 1 To4Hasi HacTpolika koadduLmeHTa
OTKIMOHEHUS

5. YctaHOBKa MHBepcum curHana

MHBepcusi curHana: ocumnnorpaMmMa curHana nepeBopavnBaeTcs Ha
180 rpagycoB OTHOCUTENBHO YPOBHS 3emnu. Ha pucyHke 2-8 npea-
CTaBneHa ucxogHas ocuunnorpamma. Ha pucyHke 2-9 nokasaHa WH-

BEpPTUpOBaHHaaA ocuuniorpamMmva.
- =

BY Lmit

He uHBepTupoBaHHas
< ocuunorpaMma

PucyHok 2-8 HacTtpoiika BepTuKanbHON UHBEPCUM (HE WHBEPTUPO-
BaHHas ocumnnorpaMmma)

et

MHBepTupoBaHHas
ocuunnorpaMmma

PucyHok 2-9 HacTtpoiika BepTMKanbHON WHBEPCUM (MHBEPTUPOBAH-
Hasi ocumnnorpamma)

Pa6oTta ¢ maTemaTMyeckummu pyHKLMAMMU

MaTemaTtuyeckue yHKUMU NpeacTaBnsloT cobon oTobpaxeHune pe-
3ynbTaTOB OMNepaunii CMOXeHWs!, BbIYUTaHNUS, YMHOXEHUS, AENEHUs U
6bicTporo npeobpasoBanuns Pypee (BN, FFT) ans nepsoro n BTopo-
ro KaHanoB. B MeHI0 OHM 0TOBpaXxaloTca cneaylmMm obpas3om:

PEXMUM TOYHOM

3a ucxoaHbIvi curHan 1 npuHMmaeTcst
Sourcel CH1 A P
(MCXORHBIA ocuunnorpaMmma nepeoro kaHana
A 3a ucxogHbIvi curHan 1 npuHMmaeTcs
curHan 1) CH2
ocuunnorpaMMa BTOPOro kaHana
. MexopHbin curHan 1 +
MCXOOHbIV curHan 2
McxogHbii curHan 1 —
Operator MCXOAHbIV curHan 2
(onepaTtop) X McxoaHbin curHan 1 x
MCXOAHbIV curHan 2
/ McxopHbin curHan 1 =
MCXOAHbIV curHan 2
3a ucxoaHbIv curHan 2 npuHMMaeTcst
Source2 CH1 A P
(MCXORHLIA ocuunnorpaMma nepeoro kaHana
3a ucxoaHbIv curHan 2 npuHMMaeTcst
curHan 2) CH2
ocumnnorpaMmMa BTOPOro kaHana

CnekTpanbHbln aHann3 metogom bIe

C nomolybto anroputma BrN® (6eicTporo npeobpasoBaHusa Pypbe) Bbl

MoxeTe npeobpa3oBaTb curHan kak yHkumio Bpemenn Y(t) B curHan

Kak dpyHkumio yactotbl. C nomolbio Brd yanobHo Habniogatb cre-

OytoLUmME TUMbI CUTHANOoB:

e /3amepsiTb CyneprnosnumMy rapMOHUYECKUX BOJSIH UCKaXKEHWE CuC-
TeMmbl

e [leMOHCTPMPOBATb XapakTEPUCTUKN LLyMa B MOCTOSAHHOM TOKe

e AnanuaupoBartb konebaHus

Tabnuua 2-3 NosicHeHWs K MeHto GbicTporo npeobpasoBaHusa Pypbe

. |BapuaHTbl
MeHto dyHKUMIA prar MosicHenus
HaCTPOMKK
Type (Tvn FFT BbinonHexune onepaumit 6biIcTporo
DYHKLMIA) npeobpasoBaHusa Pypbe
3a ncxodHbI curHan npMHMMaeTcs
Source CH1 A P
(MEXOQHBA ocuunnorpamma nepBoro kaHana
3a UCXoaHbI CUrHan NnpMH1UMaeTcs
curHan) CH2
ocuunnorpamma BTOpOro kaHana
Hanning YCTaHOBNEHO OKHO X3HHWHIa
. Hamming YCTaHOBNEHO OKHO X3aMMUHra
Window (okHo)
Blackman YcTaHOBNEHO OkHO briakmaHa
Rectangle | YctaHoBneHo npsimMoyronbHoe OKHO
Vertical
Be TjKtaJ":IiHble Vrms YcTaHoBneHa ef. namepenust Vrms
P dBVrms unm dBVrms
e4VHULbI

Kak pa6otatb ¢ dpyHkumsimu BINod

CurHanbl ¢ NOCTOSIHHON COCTaBNStOLLEN BbI30OBYT BO3HUKHOBEHWE
OLWNBOK MK cABUra cnekTpasibHbIX COCTaBNSAOLWMX B pesynbrarte
BMN®. Ins ocnabneHnsi NOCTOAHHOWM COCTaBNAIOLWMX Bbibepute
pa3Bsi3ky No nepeMeHHoMy Toky. [insi noaasneHust 6enoro wyma u
LymMa AMCKPeTM3aLmn, BbI3BAHHOMO OAMHOYHLIMU UM NOBTOPSIHO-
LMMMCS UMNYNbCaMU, BbIGEPUTE PEXUM pPerncTpaumm curdana

«ycpegHeHue» (average).

Bbi6op okHa BIN1®

Ocuunnorpad nossonsieT npou3soanTe BI® 3anucu curHana orpa-
HUYEHHOW MO BPEMEHMW ANMHbI B NPEANONOXKEHUN O TOM, YTO CUrHarn
Kak (PyHKUMSA BpeMeHu ABNnsSeTcsl GeCKOHEYHbIM U NepUoaNYECKUM.
Ecnu anuHa 3anvcu cooTBETCTBYET LENIOMY YMCIy NEPUOAOB, CUrHAr
UMeeT OAVHAKOBYI aMnnuTydy B Hayane M B KOHLUe, Mpy 3TOM He
BO3HUKAET paspbiBa ocuunnorpaMmmbl. OgHako ecrnv AnvHa 3anucu
He coBMnajaeT C LenbiM YMCIIOM NepuoAoB, TO aMNNUTyAa B Hayane n
KOHLe 3anucu GyayT oTnmuyaThbes, AaBasi pa3pbiB B TOYKE COeAuHe-
HVS, BINUSIOWMA Ha BbICOKOYACTOTHbIE KOMMOHEHTbl pe3ynbTata
Bl®. B yacTtoTHOM npeacTaBneHun 3To siBNEHME U3BECTHO Kak Mpo-
caymBaHue crnekTpa. Ytobbl He AONYCTUTbL NPOCaYNBaHNSA, UCXOAHBIV
CUrHan yMHoXaeTcsl Ha (OYHKLMIO OKHa, U Takum 06pa3om, 3HaueHus!
Hayana u KoHua 3anucu NpUHyOUTENbHO YCTaHaBNMBAOTCA B HOIMb.

Macuitab [Ons BbiGopa Hanbonee noaxoasilen yHKUMU obpaTUTECh K HUxXe-
ocuunnorpaMmmbl cnegytowen Tabnuue 2-4.
pesynbTaTa
MaTeMaTU4ecKon Ta6bnuua 2-4
onepauuun PekomeHayembli 06bekT
OkHo BN OcobeHHoCcTH Ay
NpUMEHEHNS
PucyHok 2-10 MaTtematnyeckne hyHKUMMN OTnunyHoe paspelue- | BbiGpockl unm GbicTpble
HWe Mo YyacToTe, Hau- MMMYnbChbl, KOraa ypo-
Tabnuua 2-2 MosicHeHUs K MeHI0 MaTeMaTU4eckux PyHKLMN n Xyalee paspelueHne BEHb CuUrHana B Havane
SAMOYTOMbHOE
BapuaHThbl P . . -
MyHKT MeHio p ) MosicHeHus (Rectangle) no amnnutyge. B 1 KOHUe ogunHakos. [ap
HaCTPONKM OCHOBHOM CXOZHO C MOHMYECKNE CUrHanbI C
Type (Tun . esynbTatom Brd NOCTOSAHHOW 4acTOTON N
ype ( . Math BbinonHeHwne onepauunn +, -, X, = pesy .
PYHKLINIA) 6e3 npuMeHeHust amnnutygou. Lnpoko-
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_ _ —
OKHa. NONOCHBIN 6enblii LWym ¢ it
Me[NEHHO MEHSIIOLLIMMCS
CMNEKTPOM
PaspelieHune no vac-
Mepuogunyeckne curHa-
XaHHWHra TOTe nyulue, Yem y _
: bl ¥ Y3KOMOSIOCHbIN
(Hanning) NPAMOYroribHOro
LyMm.
OKHa
BbiGpocbl unu 6eicTpbie
PaspelieHune no vac-
UMMYIbCbI, KOTAa ypo-
XaMmuHra TOTe NMULLIb HE3HAYMn- 4
: BEHb CUrHarna B Havarne -
(Hamming) TenbHO NyuLle, Yem y ; !
X 1 KOHLIe CUMbHO pasnu- . - .
OKHa ASHHUHra yaeTes. PucyHok 2-11 MiHTepdeiic cUCTeMbl rOpU3OHTaNbHON pas3BepTKu
Haunyuwee paspe- @ @
Y pasp B ocHoBHOM Anst ogHo- = 3
LIeH1e No amMnnuTy-
BnakvaHa 16 NPV HavxyaLen YaCTOTHbIX CUrHaroB,
(Blackman) P Y [ONsi NoUcKa BbICLLNX y
paspeLueHum no yac- =i
rapMOHMUK.
ToTe
Onpepenexune

Paspeluenune BMN® — oTHoOLEHVE YacTOThbl AMCKpETM3aLMM K
yncny Touek ansa Brd. MNpu dukcnpoBaHHOM 4yucre To4vek
onst BIN® Gonee Bbicokasi YacToTa AuMcKpeTU3auuu AaeT
nydllee paspeLleHue.

Yactota HankBucta: [ins BocctaHoBNeHUss OpMbl CUTHa-
na no cnekTpy Npuv 3anucy curHana c yYactoton f yacTtoTa
OMCKpeTU3auum OofmkHa ObiTb He MeHee 2f. 3To Tak Hasbl-
BaeMblii KpuTepuii ctabunbHocTu HaiikBucta, npu atom f
HasblBaloT YacToTon Harkeucta, a 2f — yactoTon guckpeTn-
3auuun Hankesucra.

HacTtpoika cuctembl FOpM30OHTaNIbHOM pa3BepPTKU

Fopu3oHTanbHbIN perynsaTop

Bbl MOXeTe ncnonb3oBaTh rOPU3OHTasbHbLIN PEerynsaTop Ans n3MeHe-
HUs MacwTaba no ropusoHTanu (BPEMEHHOM LKarbl) U 3amnycka no
ropusoHTanu (noavums 3anycka). LieHTpanbHas Touka no BepTukanu
HaJ ropu3oHTarnbHOW OpUEHTaUMen 3KkpaHa SIBNSETCH OMOPHOW TOu-
KOW oTcyeTa BpemMeHn Ans ocuunnorpammebl. MismeHeHvne macwitaba
No ropVM30OHTanu BbI3bIBAET yBENUYEHWE UNW YMEHbLLEHWE pa3mMepa
OTHOCUTENBLHO LieHTpa 3KpaHa. Korga MeHsieTcs nonoxeHve rno ropu-
30HTanu, aTo BNeYeT CABUI TOYKM Hayana ocuunnorpaMmel.

HORIZONTAL POSITION («nonoxeHne no ropu3oHTanu»): nosso-
NsieT perynupoBaTtb MONIOXEHWE OCLMMNMOrpaMmbl MO FOPU3OHTaNM
(Bkntoyas ocuunnorpaMmbl  MateMaTU4eckux yHKUuiA). YyBcTBU-
TENbHOCTb 3TOrO PErynstopa U3MEHSIETCS B 3aBUCMMOCTU OT Mac-
wraba no ocu BpeMeHw.

HORIZONTAL SCALE («macwTab no ropusoHTanu»): nossonsiet
perynmpoBaTh ropu3oHTanbHylo passepTky (Maclutab no ocu Bpeme-
HW), TO eCTb KONMMYecTBO cekyHa/AeneHve (sec/div). Ecnn pexum
yBenuyeHus pparmeHTa ocLMINOrpaMmbl MO OCK BPEMEHW BKITHOYEH,
MOXHO WCMONb30BaTb 3TOT PErynatop AMs U3MEHEHUS 3a4epXkKu,
CKaHMPYs BPEMEHHYI0 OCb W U3MEHSATb LUMPUHY OkHa. MoapobHocTu
onucaHbl B ONMCaHUM pexumMa yBENUYeHnsi pparmeHTa

HORI MENU (MeHto ropusoHTanbHoOro perynstopa): no3sonsieT Bbl-
3BaThb Ha OWUCMNEN MEHIO FOPU3OHTanbHOM pa3BepTku (cMm. Tabnuuy 2-
5).

Tabnuua 2-5
Bo3amoxHble
[TyHKT MeHIo MosicHeHwns
3HayeHus
1. BkntoyaeT OCHOBHOWN pexum
. ropu3oHTanbHON pa3BepTkM
Main
- 2. Ecnu BkntoyeH pexum yBe-
NYeHns1 hparMeHTa ocuurn-
rniorpammbl - OTKIKOYaeT ero
. BkrtoyaeT pexum yBenmyeHus
Window -- P Y
parmMeHTa ocLuMNIorpaMmbl
PerynupyeT Bpems 3agepxku
Hold off - ynvpyer sp Aep
3anycka

® @
PucyHok 2-12 OTtobpaxeHue napameTpoB rOpU30OHTarNbHON pa3BepT-
K1
PacwudpoBka HAMKaTopoB
(D BpemeHHasi 3afepxKka Mexdy MOMEHTOM 3arycka W LEHTPOM o
ropusoHTanm
@ Mo3uuwma xpaHeHUss MOMeHTa 3anycka B NamsTy
@ YposeHb 3anycka
@ KoacbpWLIMEHT ropU3OHTaNbHON pa3BepTKy (ocHoBHasi BpemMeHHas
Wwkana), B cekyHaax Ha aeneHue (c/gen).

OnpegeneHus

Pexum Y-T: B atom pexume no ocn Y nokasbiBaeTcs Ha-
npsixeHue, a no ocn X — Bpemsi.

Pexum X-Y: B aToM pexume no ocum X nokasbiBaeTcs Ha-
npsbkeHvwe Ha kaHane CH1, a no ocn Y — HanpspkeHve Ha
kaHane CH2.

PeXXum MenneHHOro CKaHMpPOBaHMUSA: €CN FOpU30HTasb-
Has passBepTka ycTaHoBrneHa Ha 50 mc/gen unu MeHblue,
npubop bynetr paboTtaTb B pexvume MeAneHHON BblOOPKW.
Mpn HabnogeHnM HU3KOYACTOTHBLIX CUFHANOB B peXUMe
ME[MEeHHOro CKaHMPOBaHNS PEeKOMEHAYEeTCs yCTaHaBNMBaTh
pa3Bsi3Ky kaHana no NOCTOSIHHOMY TOKY.

Sec/Div (c/pen): eavHuULa ropM3oHTanbHOM LKasnbl Bpeme-
HW, «ceKyHa/aeneHve». Ecnn Boibopka curHana octaHoBne-
Ha (Haxatuem kHonku [RUN/STOP]), ¢ nomoLublo opraHoB
yrpaBneHnsl FOpU3oHTaNbHOW Pa3BepTKON MOXHO pPacTsiHYTb
UK CXaTb ocuuMIorpamMmmy.

YBenuueHue pparmeHTa okHa
Pexvm yBenuuyeHus oparmeHTa okHa MOXeT ObITb MCNONb30BaH Ans
YBENUYEHUS] UM YMEHbLUEHMSI (hparMeHTa OCLMmorpaMmbl, No3Bo-
NALWEro ny4ylle paccMoTpeTb AeTanu.
YBenuyeHue ocuunnorpamMmmbl
Nno ropusoHTanmn

m

LETY

OcHoBHas
BpEMEHHas! Lukana

I 1
YBenuyeHune ocuunnorpaMmmel No ropusoHTanu

PucyHok 2-13 [lucnneii ¢ yennyeHHbIM pparMeHTOM OKHa



B pexvme yBenuueHusi pparmeHTa BpeMeHHOW LuKanbl AUCnnen ge-
NMTCS Ha ABE 4YacTW, Kak nokasaHo Ha pucyHke 2-13. B BepxHen yac-
T oTobpaxaeTca McxogHas ocuunnorpamma. Bl moxeTe nepeme-
LaTe 3Ty 30HY BMEBO v BNpaBo BpaLlieHnem perynstopa POSITION,
TakkKe YMeHbllaTb W YBENMUUMBATb pas3Mep BbIOpaHHOW obnactu
BpaLLeHuem perynstopa SCALE B 30He ropn3oHTanbHON passepTku.

B HWxHel YacTu akpaHa pacnonoXeH BblOpaHHbIN parMeHT ncxon-
HOWM OCLMNNOorpamMmmbl, pacTaHyTbIN Mo ropusoHTanu. Obpatute BHU-
MaHWe, YTO paspeLleHne pacTsHyToro parMeHTa yBenuunsaeTcsi no
CpaBHEHWIO C pa3peLleHnemM MCXOAHON OCLUMIIorpaMmbl (Kak BUAHO
n3 PucyHka 2-13). MNockonbKy ocumnnorpamma, rokasaHHasi B HUK-
Heln YyacTu 3KpaHa COOTBETCTBYET BbIOPaHHOW 30HE B BEPXHEN YacTy,
ONsi YMeHbLUEHUs! pa3Mepa 3TOW 30HbI, Bbl MOXETE pacTsHyTb Bpe-
MeHHyto Wkany BpaieHvem perynsitopa SCALE B 30He ropu3oH-
TanbHOM pasBepTku. [pyrumMy crioBamm, MOXHO MHOFOKpaTHO pacTs-
rMBaTb OCLMIIIOrpamMmy.

Pexum X-Y
OTOT pexum npMmeHum Tonbko Anst kaHana CH1 n kanana CH2. Mpwu
Bblbope pexuma oTobpaxeHust X-Y Mo ropuM3oHTanbHOM OCK OTkna-
OblBaeTcs HanpshxeHue kaHana CH1, a no BepTukanbHON — Hanpsbxe-
Hve kaHana CH2.

PucyHok 2-14 [ucnnen B pexume X-Y.

BHumaHue! B 06bl4HOM pexume X-Y ocuunnorpad no3BonsieT uc-
nonb3oBaTb MPOU3BONBbHYKD YacToTy AMCKpeTusauuu. [nsa perynu-
POBKW 4aCTOThbl ANCKPETU3aLUM U BEPTUKAbHOW LKanbl B pexume X-
Y uvacTtota auckpetusauum 3apaetca pasHon 100 MIu. B obwem
crnyyae nyTem perynupoBKU FOPU3OHTaNbHOMW LUKasbl NpU yMeHbLUe-
HVMM 4acTOTbl AUCKPETU3aUMN KayecTBO oTobpaxeHus duryp Jlucca-
XKy MOXeT ObITb ynydweHo. Crneaytolime dyHKUMM He paboTaloT pe-
xume X-Y:

o Pexum aBTOMaTU4YeCKUX N3amepeHui

Pexum KypcopHbIX nsmepeHui

OnopHas unu matemaTnyeckas ocumrnnorpaMmma

HORI MENU kHonka

YnpasneHue 3anyckom

HacTtpoiika cuctembl 3anycka

3anyck sBnsieTCs pellalolyM 3Tanom npu BbIGOPKE AaHHBLIX U OTO-
GpaxeHun ocuunnorpamm. [MpaBunbHass HacTpovika 3amycka npe-
BpallaeT HeCTabunbHYI0 KapTUHY Ha 3KpaHe B UH(OPMATUBHYIO OC-
uunnorpammy. B Hayane c6opa AaHHbIX ocuunnorpad B nepsyto
oyepeab HabupaeT AOCTaTOYHOE KONMYECTBO AaHHbIX Ansi NOCTpoe-
HUS OCLMINorpamMmMbl BEBO OT TOYKM 3anycka. B oxugaHum nyckoso-
ro curHana npubop HempepbIBHO PErvcTpupyeT AaHHble. Korga cur-
Han 3anycka nomnyyeH, ocuunnorpad HenpepbiBHO cobupaeT focTa-
TOYHBIN 06BbEM [AaHHbIX ANs Toro, Y4Tobbl 0TO6pasuTL ocuunnorpam-
My BNpaBoO OT TOYKW 3anycka. 3oHa yrnpaBneHus 3anyckoM Ha naHenwu
ynpaBneHust ocuunnorpada BKIKOYaeT Perynsitop YpOBHsi 3amnycka,
KHOMKy Bbl30oBa MeHto HacTponku 3anycka [TRIG MENU], kHonky [SET
TO ZERO] ans ycTaHOBKM YpPOBHSI 3amycka Ha LIeHTparbHy TOYKY
curHana no BepTuKanu v KHoMKy npuHyauntensHoro 3anycka [FORCE].

YpoBeHb 3anycka: ypoBeHb 3arnycka 3afaeT HanpsbkeHue curHana,
COOTBETCTBYHOLLIEE MOMEHTY 3arycka.

[SET TO ZERO]: ycTaHOBKa YpOBHS 3anycka Ha LeHTpanbHy TOYKY
aMnnuUTyAbl 3amnycKaroLLero curHana no BepTukanm

[FORCE]: cnyxut ans copMuMpoBaHWs curHana npuHyauTernbHOro
3anycka. B 0CHOBHOM UCMONb3yeTcst B pexXMMe 3anycka U pexumax
HopmarnbHoro (Normal) n oguHouHoro (Single) 3anycka.

[TRIG MENU]: KHonka Ans BbI3oBa MEHIO HAacTpoekK 3anycka.

YnpaBneHue 3anyckom
Pexwvmbl 3anycka: no dpoHTy, No UMMYbCY, NOOYePeHbIN:

3anyck no ¢poHTy: 3anmyck MpouCXoauT, Korga (PPOHT MyCKOBOro
curHana BblpacTaeT [0 3aaHHOTO YPOBHS.

3anyc|< no ANnTenNbHOCTU MMNyrbcCa: 3anyCcK npoucxoauT, Korga
ANUTENBHOCTb MMNYyNbCa NMNYCKOBOro curHana yaoBrieTBoOpAeT 3adaH-
HbIM YCNOBUAM, NPOUCXOOUT 3anyCK

MooyepeaHbIN 3anyck: npegHasHayeH AN OAHOBPEMEHHOrO Ha-
GniofeHUst ABYX HE CUHXPOHM3MPOBAHHBIX MO YacTOTE CUIHArOoB.

Hwxe aaHbl NOSICHEHUS K MEHIO Pa3NNYHbIX PEXMMOB 3anycka.

3anyck no dpoHTy Edge
3anyck no poHTy 0603Ha4aeT 3anyck No NOPOroBOMY YPOBHIO CUr-
Hana. lMpu BblIBope «3anycka MO (PPOHTY» MPOMCXOAMT 3anyck Ha
nepegHem v 3agHeM (OPOHTE BXOAHOMO CurHana.

Tabnuuya 2-6

Bo3MOXHble

MyHKT MeHI0 MosicHeHusn
3HaveHus
Type (Tvn) Edge
CHA1 3anyck Mo curHany ¢ NnepBoro kaHana
Source CH2 3anyck Mo curHany co BTOpOro KaHana
3anyck no BXOAHOMY KaHarny BHeLUHe-
(BbIOOP EXT
ro 3anycka
vicTourmia AC Li 3anyck oT anekTpoce
curHana) ine nyck ot an KTpoceTn
Alter MooyepeaHbIn 3anyck No curHanam
NepBOro 1 BTOPOro KaHanos
Slope Rise 3anyck no HapacTatwLeMmy PpoHTy
(HaKJ":I)OH Fall 3anyck no cnagaroLiemy poHTy
. 3anyck, kak No HapacTaHuio, Tak 1 no
cpoHTa) Rise Fall yeK, P ’
cnagy
Auto CurHan perucTpupyeTcsi, TONMbKO ecnu
He BbIMOMHAETCS YCoBMe 3arnycka
CurHan perucTpupyeTcsi, TOMbKO ecnu
Mode (pexum Normal P PPy ’
sanycka) BbINOMNHAETCA YCrnoBWe 3anycka
Mpw BBINONHEHWN YCNOBUS 3anycka
Single curHan perucTpupyeTcs OAHOKpaTHO C
nocnegywlien 6110KMpPOBKOM
AC MocTosHHas cocTaBnsAoLWwas BXOAHOIO
curHana otcekaetcst
DC M noctosiHHas, 1 nepeMeHHasi cocTas-
Coupling NsoLMe curHana nponyckatorcst
(pa3Bsi3ka OTcekaloTcs BbICOKOYACTOTHbIE CO-
3anycka) HF Reject cTaBnsioLme (¢ Yyactorton Bbiwe 80
K )
. OTcekaloTCs HA3KOYaCTOTHbIE COCTaB-
LF Reject

nsowme (c yactotom Huxe 80 KIL)

3anyck no gnutensHocT umnynbca Pulse

3anyck no AnUTENbLHOCTM MMMynbca O3HAYaeT, YTO Bpemsi 3anycka
3aBUCUT OT ANMTENBHOCTU MMMynbca. HaknagbiBas COOTBETCTBYHO-
e YCrOoBUSI Ha ASIMTENBbHOCTL UMMYIIbCA, Bbl MOXETE BbISBUTH UM-
MynbCbl, OTKMOHSIOLLMECS OT HOPMBI.

Ta6bnuua 2-7

Bo3MOXHble

IMyHKT MeHI0 MosicHeHus
3HauYeHus
Type (T1n) Pulse
CHA1 3anyck no curHany ¢ NepBoro kaHana
Source CH2 3anyck no curHany co BTOpPOro kaHana
3anyck no BXOAHOMY KaHarny BHELUHero
(McTOYHUK EXT Y Aromy y
3anycka
CUHXPOHU3a -
) AC Line 3anyck oT anekTpoceTu
[MooyepeaHbIv 3anyck NoO curHanam
Alternate pen v
NepBOro 1 BTOPOro kaHanos
S 3anyck npv AnUTenbHOCTM UMMynbca
When 6ornblue YCTaHOBNEHHOrO 3HaYeHNst
3anyck npv AnUTenbHOCTM UMMyNbca
(ycnosue Ha <
p— MeHbLLEe YCTaHOBIIEHHOIO 3HaYeHUst
_ 3anyck npu AnUTenbHOCTM MMMYINbCa,
B pPaBHOWN YCTAaHOBNEHHOMY 3Ha4YEHUIO
. YcTaHoBUTE ANUTENBHOCTL UMMNYMbCca
Setting _
(ycTaHoBKa . B npeaenax 20 Hc ~10 ¢ n nogcTponte
Y ee TOYHO BpalleHVeM perynsitopa B
umnynbca) 9 2
BEpXHeW YacTu nepegHen naHenm
Next 1/2 -- lMepexop Ha cnegyoLwyo CTpaHuLy
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Tabnuua 2-8 Ta6nuua 2-10
Type (Tun Pulse Bo3mMoxHble
ype (tvn) MyHKT MeHt0 MosicHeHus
Polarit Positive 3anyck no AnNMTeNbHOCTH MOMOXU- 3Ha4YeHus
(I'IOJ'IﬂpHOZTb TEeMbHOro UMMynbca Type (Tvn) Edge
. 3anyck no AnNMTensLHOCTN oTpULa- Source
3anycka Negative n
ycka) g TENLHOTO UMMYNLCA (MCTOUHMK Alter BbibpaH nooyepeaHbIn 3anyck ¢
NepBoro 1 BTOPOro KaHana
CvicTemMa aBTOMATUYECKW NPOM3BOAUT curHana sanycka
BbIGOPKY AaHHbIX [118 OCLMIIIOrpaMmbi Slope(HaknoH Rise YcTaHoBneEH 3anyck No HapacTato-
B OTCYTCTBME MyCKOBOTO curHana. ba- cpoHTa) Lemy hpoHTY
30BbI1 YPOBEHb 3anycka oToBpaxaeT- Mode (pexum
Auto P i
cs1 Ha avcnnee. Mpn NOSIBIIEHUN cHr- sanycka) Auto BblbpaH aBTOMaTU4ECKMIA 3anyck
Harna sanycka npoMcxoauT asTomaTi- AC MocTosiHHas cocTaBnsAoLWasn BXOA-
Mode (pesxim YEeCKoe NepekntoYeHne B HopMasbHbIN HOFO CUTHaNa oTceKaeTes
€XMM 3anycka
3anycka) 5 p Y ) W noctosiHHas, 1 nepeMeHHasi co-
oTcyTcTBME ”yCKOBO"OGCV"'Ha”a cne- Coupling DC CTaBnsitoLLMe curHana npomnyckaroT-
Tema He NpoM3BOAUT BLIGOPKY A@HHbIX.
Normal o p A PKy 4 (pasBsaska cs
Py NOABNEHNM MYCKOBOTO cUrHana 3anycka) HF Reiect | OTCEKaOTCS BEICOKOYACTOTHIE CO-
BbIGOPKa AaHHbIX 3anyckaeTtcs | cTaBnsioLme
. Mpy BEINONHEHUN YCIIOBUA 3anycka LF Reiect | OTCEKalOTCS HUIKOHACTOTHbIE CO-
Single | curHan pervcTpUpYeTCs OIHOKPATHO G | cTaBnsioLme
nocnegytoLier 610KMpOBKOi
AC MocTosIHHAsA COCTaBNAOLLAsA BXOAHOMO PerynupoBKa BpemMeHu 3aepkKi 3anycka
curHana oTcekaeTcs Bbl MOXeTe perynupoBaTb BpeMsi 3a4epxXKku 3anycka ansi Habnioge-
Coupling DC W nocTosHHasi, n nepemeHHas cocTas- HUS CMOXHBIX OCLMAMOrpaMM (HanpuMmep, MocneaoBaTenbHOCTel
(pasBsiaka NAOLIME CUrHana npormycKatoTes MMMynbCoB). Bpems 3agepkku 3anycka — 3TO BPEMsl OXMAAHMS, Mo
3anycka) HF Reject OTcekaloTCs BbICOKO4ACTOTHbIE CO- MCTEYEHUM KOTOPOTO BO3MOXET MOBTOPHBIN 3anyck. [lo 3TOro MOMeH-
cTaBnAawwme Ta ocuunnorpad GrnokupyeT 3anyck. Hanpumep, ecrnv Bbl XOTUTe
LF Reject OtcekaloTcst HU3KOYaCTOTHbIE COCTaB- NPOWU3BECTU CUHXPOHU3ALMIO CEPUM UMIYTBCOB NO NEPBOMY UMMYb-
nawowme Cy, YCTaHOBUTE BpeMs 3a[epXK1, COOTBETCTBYIOLLEE ANUTENbHOCTM
Previous 2/2 - Mepexop Ha npeAblAyLLyto CTpaHULy 3TOM CepuM UMMYNbCOB, Kak MokasaHo Ha PucyHke 2-16. MeHio Ha-

MoouepepHbIn 3anyck (Alternate)

Mpwn BbIGOPE 3TOrO pexrma 3anyck OCyLIEeCTBNAETCA NO curHanam ¢
OBYX BepTuKanbHbIX KaHanoB. Pexvm noodepenHoro 3anycka npea-
HasHayeH Ana HabnogeHws ABYX CUrHanoB C HeCOornacoBaHHbLIMU
Yactotamu. Ha PucyHke 2-15 nokasaHbl ocuunnorpamMmmMbl npu nooye-
peaHoMm 3anycke. MyHKTbl MEHI0 3TOro pexuMa nepeuncreHsl B Tab-
nuue 2-9.

Coupling

PucyHok 2-15 HabntogeHve AByx CUrHanoB C pasHbIMK YacToTamu B
pexvme NoovepeaHoro 3anycka.

Tabnuua 2-9 Hactpoiiku noo4epeaHoro 3anycka

Bo3moxHble
MyHKT MeHI0 MosicHeHus
3HauYeHus
YcTaHoBMEH pexuM 3anycka no
Type (Tvn) Edge P Y
poHTY
Source _
BbibpaH nooyepeHsbIii 3anyck ¢
(MCTOYHUK Alter P pen Y
nepBOro 1 BTOPOro kaHana
curHana sanycka)
Slope(HaknoH Rise YcTaHOBIEH 3anyck no HapacTaro-
dpoHTa) Lemy OpoHTY
Mode (pexum .
(P Auto ABTOMaTMYECKUIA 3anyck
3anycka)
lin
Coupling Pa3Bsi3ka curHana 3anycka no nepe-
(pa3Bsizka AC
MEHHOMY TOKY
3anycka)

MooyepeaHbIi 3amyck MOXET Takke UCMONb30BaTbCA AN CPaBHEHWSI
LUMPUHBI UMNYnbCa.

HacTpoiika pexxuma pa3Bs3ku 3anycka

Boigute B MeHI0 HaCcTPOVKM 3anycka AJf1st yCTaHOBKW pa3Bs3ky 3anyc-
Ka 1 JOCTUXKEHUS Hanbonee CTabunbHON CUHXPOHU3aLIMU.

10

CTPOMKU 32[1ePXKKM 3anycka onmcaHo Huxke B Tabnuvue 2-11:

Tabnuua 2-13

Bo3MOXHble
[MyHKT MeHto 3HAYSHMS MosicHeHus
Main 1. BkntoYeHne OCHOBHOW roOpu30H-
(OcHoBHas o TanbHOW LKanbl
N30HTANBHAS - 2. Ecnu BKnoveH pexum yeenuye-
P wkana) HUs1 hparmeHTa OkHa, BbIGOp JaHHO-
ro NyHKTa OTKMYaeT ero.
Window
(yBENMISHME _ BkntoyeHune pexvMa yBenmyeHus
q)pglrmeHTa okHa) dparmMeHTa BpeMEHHOW LUKasbl
Hold off
(3anepx«a PerynvpoBka BpemeHu 3aepxku
3anycka
3anycka) Y

Zoom

tain

MomeHT
3anycka

3apepxka
3anycka

Of4 W 100ps

Bpewmsi 3agepxku
PucyHok 2-16 Vicnonb3oBaHne CUHXPOHM3aLMn cepum MMMNyrbCoB.

YnpaBneHue

1. Crnenys obbl4HOM Npouedype CUHXPOHM3auMKM curHana, Belbepute
pexum 3anycka no poHTY, UCTOYHMK NMYCKOBOrO CUrHama v HakroH
dpoHTa B MeHio ynpasneHus 3anyckom (kHonka TRIG MENU). OTpe-
rynvpyinTe ypoBeHb 3arycka Takum obpasom, 4Tobbl JobuTbCA Mak-
cMMarnbHO CTabunbHOro oTobpaXeHUs oCUMIIorpaMmbl.

2. Haxmute kHonky [TRIG MENU] B 30He ynpaBreHusi ropusoHTasb-
HOW pa3BepTKOW ANS Bbl30BA COOTBETCTBYIOLLETO MEHIO.

3. OtperynupyiTe Bpems 3adepXKu C MOMOLLbIO MHOrOQYHKLMO-
HanbHOro perynatopa, Tak 4Tobbl MOMy4nTb CTaburbHY OCLMMNO-
rpaMmmy.



| OnpeaeneHus |

1. ACTOYHMK NYCKOBOro curHana: 3anyck MoXeT NMpousBoAUTLCS MO
CurHanam OT pasfUyHbIX UCTOYHMKOB: BxodHoro kaHana (CH1, CH2),
BHelUHero 3anycka (EXT), anekrpoceTu HanpsiKeHus.

B BxopHon kaHan: CTaHOapTHbIM MCTOYHMKOM MYCKOBOrO CUrHana
CMYXUT BXOAHOM KaHan (nobon us nmetolumxcs). BeilbpaHHbIn nctoy-
HWK paboTaeT He3aBUCUMO OT TOro, OTOBpPaXaeTcsi M CUrHamM OT Hero
Ha gucnnee, Unu Her.

H BHewHun 3anyck: OTOT TWMN MCTOYHMKA MYyCKOBOro curHana no-
3BOMSIET NPOM3BOAMTL 3anyck OT TPETbero KaHana, NnpuHuMast AaH-
Hble Mo ABYM ApyruMm. Hanpumep, Bbl MOXeTe MCNoNb3oBaTh BHELL-
HW reHepaTop CUHXPOHU3NPYIOLLIMX MMMYINbCOB UMW CUTHan us usme-
psieMoi Lienu.

M B pexume EXT ncnonb3yeTcs BHELIHUIA 3anycK CUrHarom 13 pasb-
ema EXT TRIG. B pexume EXT curHanbl ncnonb3yrotcs Hernocpea-
CTBEHHO, NPW 3TOM JOoMycKkaeTcs ypoBeHb curHana B npegenax

ot -3B go +3B.

B AnekTpoceTb: JTOT pexum 0603Ha4YaeT UCMoNb3oBaHWE Ans 3a-
nycka curHana OT CeTW BbICOKOro HanpshkeHusi. OH no3BonsieT Ha-
6noaaTh cUrHanbl, CBA3aHHbLIE C 3NEKTPOCETbIO, Hanpumep, B3anmMo-
CBSI3b MEeXAy OCBeTUTENbHbIM 060opyaoBaHMEM W nuTalowmmM obopy-
[0BaHNeM — Ans AOCTWKEHNS CTabuIbHOWM CUHXPOHM3aLIMN.

2. Pexxum 3anycka: onpefensiet pexum paboTbl B OTCYTCTBUE MycC-
KOBOro 3anycka. B gaHHoM ocuunnorpade npegycMoTpeHbl Tpu pe-
XUMa 3anycka: aBTOMaTUYECKUA, HOPMarnbHbIA U OQVHOYHBIN.

Bl ABTomartuMyeckuit 3anyck: Cuctema npousBoauT BbIOOPKY AaH-
HbIX AN151 MOCTPOEHWS OCLMMIOrpaMMbl B OTCYTCTBME MYCKOBOMO CUr-
Hana. Ha agucnnee otobpaxaeTcs LKana BPEMEHHON pasBepTKU.
Korpa nosiBnsieTcs NyckoBOW curHas, CUHXpOHU3aLms aBToMaTu4ecku
HauMHaeT OCYLLECTBMATLCA NO 3TOMY CUrHany.

MpumeyaHue: korga B aBTOMaTMHYECKOM peXUMe 3anycka ropu3oH-
TanbHasa pa3BepTka ocuunnorpaMmel yctaHosreHa Ha 50 mc/aen nnm
MeHbLUe, ocumnnorpad He ByaeT pearMpoBaTb Ha NMyCKOBOW CUrHar.
Bl HopmanbHbIN 3anyck: B atom pexume ocumnnorpad npovsso-
OWT BbIOOPKY AaHHbIX ANA OCLMNIIOrPaMMbl, TOMbKO €CNu BbINOSHS-
I0TCS ycrnoBus 3anycka. B oTcyTCTBMe NycKOBOro curHamna cucrema
npekpaLlaeT perncTpupoBaTh AaHHbIE U HAXoAUTCs B oxuganum. MNpu
NOSIBMIEHNN MYCKOBOrO curHana Bblbopka U oTobpaxeHune AaHHbIX
BO300OHOBMAETCA.

H OanHo4HbIN 3anyck: B aTom pexmme nocne ogHOKpaTHOro Haxa-
Tus kHonkn [RUN] ocumnnorpad nepexoamut B pexum oxuaaHus 3a-
nycka. Korga npuxoguT nyckoBOW curHan, ocuunnorpad nponssoaut
BbIOOPKY, OTOOpaxaeT Ha Avcnnee 3aperMcTPpUpPOBaHHYI OCLMMNO-
rpaMmy 1 ocTaHaBnM1BaeTCs.

3. Pa3BA3ka cuctemMbl 3anycka: Tun pasBsA3kM CUCTEMbI 3anycka
onpefensieT, Kakue COCTaBMsolWMe curHana nepefalwTcs B Lenb
3anycka. Tunbl pasBA3kK, NPeayCMOTPEHHbIE KOHCTPYKLIMEN OCLMNIIO-
rpacha: No NOCTOSAHHOMY TOKY, MO MEPEMEHHOMY TOKY, C OTCEYEHNEM
HW3KWX YacTOT M C OTCEYEHMNEM BbICOKWX YaCTOT.

Bl DC (no noctositHHOMY TOKY): MpOrycKalTCsi BCE COCTaBnsoLne
curHana.

B AC (no nepemeHHOMy TOKy): OTcekaeTcs MOCTOSHHas COCTaB-
nsoLwas 1 ocnabnalTcs KOMMNOHEHTbI CUrHana ¢ Yactoton Huxke 10
u.

M Low Frequency Suppression (oTceyeHne Huskmx yactor): OTce-
KaeTcs MOCTOSIHHAs COCTaBnALWas W 0ocnabnawTcs KOMMOHEHTbI
curHana Ha vacrtotax Huke 80 k.

H High Frequency Suppression (oTce4yeHue BbICOKMX YacToT): OC-
nabnsATcA KOMMNOHEHTLI CUrHana Ha YactoTax Bbiwwe 80 kI'u,.

4. NpepBaputenbHbIA 3anMycKk U 3anyck ¢ 3agepxkkon: [aHHble,
nosly4YeHHble 0 1 Nocre MOMeHTa 3anycka.

MomeHT 3anycka, kak npaBusio, ycTaHaBNMBaeTCs B LEHTpe aucnnes
No rOpU3OHTasrIbHOW ocu. B 3ToM criyyae MMeeTcsi BO3MOXHOCTb Ha-
6nioaaTb curHan B npegenax nATM AeneHui o U nocne 3arnycka.
Mcnonbayiite perynsaTop MonoXeHWs MOMEHTa 3arycka no ropu3oH-
Tanu Ans HacTPOWKM rOpU3OHTaNbHOTO CMELLEHUSI OCLMINOrpaMMbl,
NO3BONSIOLLEr0 MOMy4UTh Gonblue MHGOpMaUUWM nepern 3arnyckoM.
Ha6ntogas aaHHble nepen 3anyckoM, MOXHO MONyYuTb NpeacTaBne-
HWe 06 ocumnnorpamme Ao 3anycka. Hanpumep, Bbl MoXeTe oBHapy-
XUTb BCNIIECK, MPOUCXOASALLMIA B MOMEHT NOAKMIOYEHUS UCCEAYEMON
CXeMbl K nuTaHuo. HabnioaeHve v aHanu3 JaHHbIX 4O UM nocne 3a-
nycka MOryT NoMOYb Bam YCTaHOBUTb NPUYMHY BCMnecka.

HacTpoiika cuctembl peructpauum
Kak nokasaHo Ha PucyHke 2-17, kHonka [ACQUIRE] B 3oHe ynpasne-
HUS ABNSeTCA (PYHKUMOHANbHOW KHOMKON CUCTEMbI perncTpaumm.

Pl'lcyHOK 2-17 (DyHKLIMOHaJ'IbeIe KHOMKU CUCTEMbI pernctpaunn.

Haxmute kHonky [ACQUIRE] ans Bbl3oBa MEHIO HAaCTPOWMKM CUCTEMBI
perycTpaumu. 3TO MeHI0 NO3BOSSET PerynupoBaTb PEXWUM BblIGOPKU
curHana.

Tabnuua 2-12 MeHi cnucTemMbl pernctpaumm
Bo3moxHble

MyHKT MeHt0 MosicHeHus
3Ha4YeHus
BkntoyaeTcs pexum 00bI4HON Bbl-
Sample
60pKM AaHHBIX
Mode (pexum BkritoyaeTcst pexxvmM pacno3HaBaHus
(P Peak detect P P

HakonneHua NnUKoB

[OaHHbIX) YcTaHaBnvBaeTcs Bblbopka C yc-
Average | pegHeHveM, Ha gucnnee otobpaxa-
eTcsa ycpeAHeHHas ocuunnorpaMma
Yucno ycpeaHeHui ycTaHaBnmBaeT-
Averages €Sl KaK CTeneHb C OCHOBaHMEM 2, TO

ecTb 2, 4, 8, 16, 32, 64, 128, 256.
(umcno Averages 4,8, 16, 32, 64, 128, 256 .
[na nsmeHeHnst ynucna ycpegHeHun

ycpeaHseMbIxX 2-256
ncnonb3yeTcs MHOroyHKUMOHanMb-
ocuunnorpamm) o .
HbIi pErynsaTop ynpasneHns B Neson
yactu PucyHka 2-17

. BbiGopka B pexuMe pearnbHoro Bpe-

Real Time P P P P

Sampling MEHM

Equ-time OKBMBANEHTHbBIN PEXUM
FastAcq (pexum on YcTaHaBnueaeTcsi bbicTpasi pernct-
GbicTpON pauus
erncTpaumm
P pau Off Bblkntovaetcsa GbicTpas pervcrpaums
curHana)

M3meHss napameTpbl BbIGOpKM curHana, MOXHO HabnogaTb COOT-
BETCTBYIOLLME M3MepeHus ocuunnorpammel Ha agucnnee. Ecnu cur-
Han CoAepXWT 3HaYMTENbHbIN WYM, a PeXWUM BbIGOPKU C yCpeaHeHw-
eM He BbIbpaH, ocumnnorpamma byaeT BbIMMAAETh, Kak NokasaHo Ha
PucyHke 2-18. B pexume BbIGOpkU ¢ ycpegHeHuem no 64 ocuunno-
rpaMmmam TOT Xxe curHan ByaeT BbIrmnsaeTb, Kak noka3aHo Ha PucyHke
2-19.

Sampling

Real time

PucyHok 2-18 Ocuunnorpamma B pexvmMe BbI6opku 6e3 ycpeaHeHus

MpumeyaHus:

1. Vcrnonb3yinte pexum BbliGOpkum B peanbHom BpemeHu (Real
time sampling) ana HabnogeHns 0ANHOYHbLIX CUTHaNoB.

2. Vicnonb3ynte pexum 3KBUBaneHTHou BbiGopku (Equivalent
sampling) ons HabnoaeHUst BbICOKOYACTOTHBLIX NEPUOONYECKMX CUT-
Hasnos.

3. Bo usbexaHve obpasoBaHNs cMeLlaHHOW ornbatoLen Bblibupante
pexum pacnosHaBaHusi nukos (Peak Detect).

4. Ons nopaeneHus 6enoro lWwyma B OTOGpaxaeMoMm curHane uc-
Nosb3yiTe pexum BbIOOPKM C ycpedHEeHWeM, nocnefoBaTensHo yBe-
NMYMBasi YMCNO yCpeaHeHUl B ABa pa3a W Takum obpas3om Bblbupasi
3HayeHune oT 2 o 256.

1"
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PucyHok 2-19 Ocuumnnorpamma B pexume BblGOpKM C 64-KkpaTHbIM
ycpeaHeHuem

ocm X, a co BToporo —no ocu Y.

OcuunnorpammMa Ha aucrnee 06-

Close M
HoBnsieTcs ¢ GorbLleli CKOPOCTbHO

OcuunnorpammMa Ha aucrnnee 06-
HOBMSIETCS KaXAyt CEKyHOYy

1s

OcuunnorpammMa Ha aucrnee 06-
HOBMSIETCS KaXable 1Be CeKyHAabl

2s

Persist

(yaepxaHue) 5s OcuunnorpammMa Ha aucrnnee 06-

HOBIAETCA KaXable NATb CeKyHO

WcxopHas ocumnnorpamma octaet-
¢ Ha gvcnnee. HoBble AaHHbIe
HenpepbIBHO A06GaBNATCA Ha ANC-
nnew Ao Tex nop, noka yHKUms He
OyneT oTknYeHa.

Infinite

OnpeneneHus:

BbiGopka B pexume peanbHOro BPEMEHU: B 3TOM peXume cucTe-
Ma Npou3BOAWT MOMHOE HaKoMneHWe curHana Ans 3anosiHeHns namsi-
™. MakcumanbHaa 4actoTa Auckpetusauum coctasnset 500MIy
(1MMy B 3aBMcMMOCTM OT moaenu ocuunnorpada). Npu yctaHoBke
BPEMEHHOW LWKanbl 50 HC Ny MeHbLUe ocuunnorpad aBToMaTU4ecku
NpPOU3BOANT UHTEPMONALMIO, TO €CTb BCTABMSAET TOYKU B NPOMEXYTKM
Mexay COCeAHNMU ToYKamu BbIGOPKH.

OKBUBANEHTHbIN PEXUM UM PEXUM MOBTOPHON BbIGOPKM. B aTOM
pexume Bbl MOXeTe nomy4uMTb TOpPU3OHTaNbHOE pa3pelleHne [0
40 pa3 Bbile (4TO 3KBMBANEHTHO YacToTe AuckpeTm3auumn ~25ITy
ons 500MIy n ~50y gns 1MW), Yyem B pexume peanbHOro BpemMe-
HU. 34ecb UCMONb3yeTcs CBOWCTBO MEPUOAMYHOCTM CUrHama u no-
3TOMY 3TOT PEXUM XOPOLLUO MOAXOAWUT AONS UCCNEefoBaHUsi nepuo-
OVYECKMX CUTHaroB, W HEMPUMEHUM [Ansi OOHOKPAaTHbLIX UMK UM-
MyNbCHbIX CUrHArmMoB.,

Pexum BbIGopku: OcumnnorpamMma opMupyeTcs no 3HavyeHusiM
CUrHana, 3aperMcTpuMpoBaHHbIM Yepe3 paBHble MPOMEXYTKU Bpeme-
HW.

Pexum pacnosHaBaHus NuKoB: B aTom pexume ocuunnorpad Bbl-
SABNSET MakcMmarbHble U MUHUManbHble 3HAYEHWUs BXOAHOIO CUrHa-
na Ha KaaoMm uHTepBane BbIGOPKM M UCMONb3yeT 3TN 3HaYeHUs ANs
NOCTPOEHNs ocumnnorpammel. ®akTuyeckn ocuunnorpad no3sonser
3aperncTpupoBaTb W 0TOBPasnTb y3Kne MMMNYmbCbl, KOTOpPblE MHaYe
okasanucb Bbl NponyLLEeHbl B pexunMe BbIGOpKU.

Pexum ycpegHeHnus: Ocumnnorpad HakannuBaeT HECKOMNbKO OC-
uunnorpaMm u otobpaxaeT Ha Aucnnee pesynbTaT UX YyCpeaHEHUs.
OTOT pexum No3BonseT yMeHbLWUTb 6enbii WyMm.

WaveBright

(spkocTb 1% - 100% |YcTaHOBKa SpPKOCTU OCLMMIOrpaMMbl

OCLIMNIIOrpammbl)

HacTpoiika cuctembl oToGpaxkeHus
Kak nokasaHo Ha PucyHke 2-20, kHonka [DISPLAY] B 30He ynpasne-
HYSA ABNAeTCSH PYHKUMOHAINBbHOW KHOMKOW CUCTEMbI OTOBPaKEHUS.

PucyHok 2-20 ®yHKuMOHamNbHas KHOMKa CUCTEMbI pernctpauum
(DISPLAY — oTobpaxeHue)

HaxmuTe kHonky [DISPLAY] aons Bbi3oBa MEHIO HACTPOWKM, OnncaH-

Horo B Tabnuue 2-13. 3TO MeH MO3BONSIET YNPaBnsiTb PEXUMOM
oTobpaxeHus.

Tabnuua 2-13 MeHo cuctembl oTobpaxeHust

KntouyeBble NyHKTbI:

Tun oToGpaxeHun: B pexnmme BEKTOPHOTO OTOOPaXKEHWUs] CMEXHbIE
TOYKM 3aPErncTpMpOBaHHOW OCLIMNIIOrPaMMbl COEAUHSIIOTCA NUHUSI-
MU. B pexume TouyeyHoro otobpaxkeHust Ha gucnnee otobpaxatoTcs
TOMNBKO TOYKM.

YacTtoTa o6HOBREHUsi: YacToTa OGHOBMEHMSA — 3TO YNCIO OOHOBIE-
HWI ocUMNIorpamMmbl Ha Aucnnee B CeKyHady. OTOT napameTp BnuseT
Ha BO3MOXHOCTb HabnioAeHUss AMHAMUKK CUrHana.

3anoMuHaHue U BbI3OB U3 NaMATU
Kak nokasaHo Ha PucyHke 2-21, kHonka [STORAGE] B 30oHe ynpas-
neHus ABnseTcst PYHKUMOHANbHON KHOMKOM CUCTEMbl 3anOMUHAHMS.

PucyHok 2-21 ®yHKUMOHanNbHasi KHOMKA CUCTEMbl perncrpauum
(STORAGE - 3anomuHaHue)

Haxmute kHonky [STORAGE] Ans Bbi3oBa MeHIO CUCTEMbI 3anomu-
HaHWs ocuMniorpaMm, OrnMcaHHoOro Huxke, B Tabnuuax 2-14 - 2-17.
OTO MeHI0 MOo3BOMSAET COXpaHATb ocuunnorpammbl (4epe3 RefA,
RefB) unu yepes meHio [STORAGE] 1 HacTpoiku BO BHyTpeHHel
namMaTn unu Bo BHelwHen namstn no USB-uHTepdeiicy. Ocumnno-
rpamMmbl coxpaHslTca B dopmaTe bitmap, KoTopbii MOXeT 6biTb
OTKPbIT Ha KOMMbIOTEPE.

Mopsaok aencrTeui:

Haxmute kHonky [STORAGE] aons Bxoja B MeHo. B coctaB MeHio
BxoasAT Tpu nyHkta: WAVE (ocuunnorpamma), SETUP (HacTpoiika) un
Bit Map (Tonbko npu ncnonb3oBaHuu BHelwHero USB HocuTens).

1. Boibepute nyHkt WAVE pans Bxoga B MeEHIO 3anoMWHaHUS
ocuunnorpamm (cM. Tabnuuy 2-14). CoxpaHeHHas ocuumnnorpamma
MOXeT ObITb 0TOBpaxeHa Yepe3 nyHKT meHio LOAD

Ta6bnuua 2-14 MeHo 3anomMuHaHusi ocuunnorpamm (ctpaxduua 1)

Bo3amoxHble
MyHKT MeHIO MosicHeHus
3HaveHus
Mpwn nocTpoeHun ocumnnorpaMmmel
Vector CMEXHble TOYKN N3MEPEHHbIX 3Ha-
YeHWii curHana coefnHsTCSA 0Tpes-
Type (Tun oTo-
Kamm
BpakeHns)
Ha aucnnee otobpaxatoTcst TONbKo
Dots TOYKWN N3MEPEHHbIX 3HAYEHWI CuT-
Hana
YT Pexum paboTbl ocumnnorpadga X-Y
Format (cbopmar) XY — 3TO PEXUM, NMPK KOTOPOM curHan c
NepBOro kKaHana oTKnagbpiBaeTcs no
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MMyHKT MeHo | Bo3aMOXxHbIe MosicHeHus
3HaYeHus
Type (Tun) Wave BbibGpaHo MeHIo coxpaHeHust 1 Bbl-
30Ba 13 NaMATK ocLMnorpaMm
BbibupaeTcs ocumnnorpamma c nep-
Source CH1 BOro KF;Hana P i
(neTouHmK BbiGupaeTtcs  ocuunnorpamma  co
curHana) CH2
BTOpPOro KaHana
1-20 Bbibop 1 ycTaHOBREHWe nosunuum Bo
BHYTPEHHElN NaMsaTW, Ha KOTOpOW
coxpaHeHa ocuunnorpamma. Pery-
nmMpyeTcs BpalleHMeM MHOTrodyHK-
Dest LMOHanbHoro perynsropa.
(Mo3uuus
COXpaHeHus B 1-200 |Bblbop 1 yctaHoBneHue nosuumm Bo
namsiTu) BHelwHen namstn Ha USB HocuTtene,
Ha KOTOPOW COXpaHeHa OoCLMmIo-
rpamma. PerynupyeTcs BpalieHvem
MHOrOYHKLMOHaNLHOTO  perynsTto-
pa.
Save - CoxpaHeHue ocuunnorpaMmmbl
(coxpaHeHwue)
Next 1/2 - MNepexop Ha crieayoLLy0 CTpaHuLy




Off

M 10

PucyHok 2-23 CoxpaHeHue ocumnnorpammel Ha USB

Tabnuua 2-15 MeHto 3anomvHaHusi ocuuniorpaMm (cTpaHuua 2)

Disk (guck)

DSO

USB

CoxpaHeHne BO BHYTPEHHIOI na-
MSATb ocuumnnorpada

CoxpaHeHVe BO BHELLUHIOW NaMmsiTb
yepes USB-uHTepdeic.

Length
(rnybuHa)

Normal

YcTaHoBKa HOpManbHOW  FryOuHbI
coxpaHeHus (OTu [daHHble MoryT
ObITb 3arpyxeHbl Yepe3 MeHio REF).

Long

YcTaHoBKa YBENUYEHHOW NyOuHbI
coxpaHeHunsi (OTa PyHKUMSA akTMBHA
TONMBbKO NPW 3anucy Ha BHELUHWI
USB Hocutenb. [aHHble 3anucaH-
Hble Takum obpasom MoryT ObITb
3arpy>keHbl 4Yepe3 MEeHK 3arpysku
ocuunnorpammel B MO ocdcumnno-
rpaga).

LOAD (3arpy3ka)

BbizoB COXpaHeHHOVI ocyunnorpam-
Mbl

Previous 2/2

BO3BpaT Ha npegbiayulyo cTpaHuuy

2. Bblbepute nyHkt SETUP gns Bxoga B MeEHKO 3anoMUHaHWs

HacTpoek (cMm. Tabnuuy 2-16).

PucyHok 2-24 CoxpaHeHne HacTpoek

Tabnuua 2-16 MeHi0 CoXxpaHeHWNst HaCTPOeK

Setups 1-20 MoryT 6bITb coxpaHeHbl He Gonee 20
(nosvumns KOHdUrypaumn HacTpoek nepenHewn
COXpaHeHusi naHenun. [losuums BblbupaeTcs ¢
HacTpoek B MOMOLLI0  MHOTO(hYHKLIMOHAMNBHOIO
namsTu) perynstopa B BepxHel 4acTu ne-
pegHen naHenu.
Save CoxpaHeHuve HacTpoek B NaMsATb
(coxpaHeHve)
Load BbI30B COXpaHeHHbIX HacTpoek u3
(BbI30B 13 namaTu.
namsTu)

3. Bbibepute Bitmap ansa coxpaHeHust 6utoBoro maccusa (CMm.
Tabnuuy 2-17). OTa yHKUMSA aKTUBHA TOMbKO MPU YCTAaHOBIIEHHOM
BHelwHem USB Hocutene.

Tabnuua 2-17 MeHo coxpaHeHusi GUTOBOro Maccuea

MMyHKT MeHo | Bo3aMOXHbIe
MosicHeHus
3HaYeHus
Bit Map BbibpaHo MeHIo HacTpoek Ha nepea-
Heln naHenu
Dest 1-200 MoryT 6bITb coxpaHeHbl He Gonee
(Mosuuus 200 6uTtoBbIX MaccuBoB. [losuuns
COXpaHeHVs B BbIOMpaeTCcsa C MNOMOLLbI  MHOrO-
namsTum) YHKLMOHANbHOrO — perynatopa B
BEpXHer YacTu nepegHen naHenu.
Save
CoxpaHeHune HacTpoek B NamMsATb
(coxpaHeHve)

W 500p.s

PucyHok 2-25 CoxpaHeHne 6uToBOro maccuea

HacTtpoika anbTepHaTUBHbIX PYHKLUN
Kak nokasaHo Ha PucyHke 2-26, kHonka [UTILITY] B 30He ynpaBneHus
aBnseTcs PyHKUMOHANBHOW KHOMKOW anbTepHaTUBHbLIX (OyHKLMNA.

PucyHok 2-26 ®yHKUMOHanNbHas KHOMKa CUCTEMbI

(UTILITY)

perucTpaumm

Haxmute kHonky [UTILITY] ons Bbi3oBa MeHIO HacTpoek anbTepHa-
TUBHbIX CUCTEMHbIX (DYHKLMNA.
Ta6nuua 2-18 (cTpaHuua 1)

[MyHKT MeHi0 Bo3moxHble MosicHeHus
3HaYeHus
Self Adj Execute |BknioyeHne aBTomaTnyecKon ka-
(aBTOKaNMbpoBKa) nnMbpoBku

Close BblkntoyeHve aBTomaTuyeckon
KannbpoBKu 1 BO3BpaLleHne Ha
npeabiayLlyo CTpaHuLy MeH
Recorder (3anvcb cm HacTpolikm 3anucu ocumnnorpam-

ocumnnorpamMmmebl)

Tabnuuy 2-21

Mbl

MyHKT MeHl0 | Bo3MOXHbIe MosicHeHwns
3HaYeHus
Setup BbibpaHo MeHIo HacTpoek Ha nepeg-
(HacTpovikun) Hel naHenu

Language (s3blk)

BbiGop si3blka MHTEpdeiica

Pycckui
Chinese
Chinese

English
Spanish

Simplified

Traditional

Portuguese
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UNI-T UHCTPYKLNA 110 QKCITNIYATALINN: cepusi UTD2000L-R
French KntoueBble NyHKTbI:
Next 1/3 Cnepytolasi cTpaHuua ABTOKanUGpoBKa: Bbl MOXETE UCMPaBUTb OLUMOKN N3MEpeHUsi, CBS-
3aHHblE C U3MEHEHUSIMU B OKpY>KatoLLiel cpee C NMoMOoLLb0 YHKLMK
Ta6nuua 2-19 (cTpaHuua 2) aBTOKanMbpoBkW. ATOT Npouecc MoxeT ObiTb NpoBedeH BbIGOPOUHO
|_|yHKT MEHI0 Bo3MOXHble MNosicHeHus npu HeobxoanMocTu. [ns NoBbILEHUS TOYHOCTU KaJ‘IVIGpOBKVI BKIIO-
3HaYeHus yuTe ocumnnorpad n gante emy nporpeTtbcs B TedeHne 20 MUHYT.
Reset Execute |BoccTaHOBREHMe yCTaHOBOK MO 3arem HaxmuTe kHorky [UTILITY] -> Self Adj
(saBoacive YMOYaHUo
Close OTka3 oT BOCCTaAHOBIEHUS YCTaHO- Bbi60p sA3bika
YCTaHOBKM) BOK M0 YMOJ4aH1Iio Ocumnnorpadsbl cepun UTD2000L-R gonyckatoT paboTy Ha Heckornb-
_____ KMX A3blkax, B TOM 4ucrie n Ha pycckoM. [ins Bbibopa A3bika gucnnest
OYHKUMS HAaCTpOMKM au3aiHa  WH- HaxmuTe kHonky [UTILITY] v BoiGepuTe Tpebyembliii S3bIK.
Skin 1/2/3/4 Tepcbeinca, 4-pe ausanHa ons uset-

HbIX gucnnees JOCTYMHbI.

Grig Brightness
(Ans uBeTHbIX
MOHUTOPOB)

1% - 100%

HacTpolika pkoCcTh CeTKM aKpaHa

Next 2/3

K cnepytouien cTpaHuLe MeHo

Tabnuua 2-20 (cTpaHuua 3)

Version

OTobpaxaeTca nHdopmauma moge-
nn, Bepcum «xenesa» un N0, cepun-
HOM HOMepe, AaTe N3roTOBMEHMS.

Cymometer
(4acTtoTomep)

ON/OFF

BkrtoyeHa vunu BbiknioyeHa yHKUUS

YacToTomMepa.

First 3/3

[Nepexoa K nepBov CTpaHMLE MEHIO

Tabnuubl 2-21 (2-22) MeHto 3anucu ocumunnorpamm Recorder

[MyHKT MeHto

Bo3moxHble
3Ha4YeHus

MNosicHeHus

Source (1c-
TOYHVK)

CH1/CH2/CH1+CH2

BblGepute UCTOMHUK curHana
ans 3anvcu, 1-bii KaHan, 2-on
kaHan unv oba kaHana

Record [F1]
(3anucb)

HaxmuTte kHonky Record [F1]
Ans Havyana 3anucu. Konuyecr-
BO 3aMMCaHHbIX 3KpaHOB GyaeT

oTobpaxaTbCs Ha aucnnee.

Operation

RePlay [F2]
(MoBTOP)

1. KHonka BocnpounsseaeHusi

2. MNpwn HaxaTun Ha 3Ty KHOMKY
cucTeMa BOCMPOM3BOAWT 3anu-
cn n oTobpaxaeT Homep BOC-
Npon3BOAMMOrO 3KpaHa B HMXK-
HEM MpaBoOM yrry Auchnes.
lMosopoTom MHOrogyHKLMO-
HanbHOro perynstopa B Bepx-
Hew YacTu nepegHen naHenu Bbl
MOXeTe MPUOCTaHOBUTL BOC-
npoussegeHue. [pu panbHewn-
LUemM BpaLleHnn perynsTopa Bbl
MoxeTe  BblbpaTb  ocuunno-
rpammy C onpeferieHHoro akpa-
Ha ANs MHOFOKPaTHOro LMKMK-
YeCKoro BOCMpon3BeaeHus.

3. Ecnn Bam TpebyeTcs noBTo-
pUTb 3anuCb MOSHOCTLIO, Ha-
xmMuTe kHonky F3 ans octaHoBs-
KA, @ 3aTeM HaXMUTe KHOMKY
F4.

4. MoxHo 3anucaTb go 1000
3KPaHOB [iaHHbIX

Stop [F3]
(OcTaHoBka)

OcTaHoBKa 3an1cu unm Bocnpo-
n3seneHus

Return [F4]
(Bosspar)

BosBpat B npeabiayLiee MeHi0

Save
(coxpaHeHue)

1-30

CoxpaHeHune ocuunnorpammbl
Ha USB agwuck. Oo 30-t1 ocumn-
niorpaMm MoxeT 6bITb COXpaHe-
HO, HOMep 3anucu BbiGupaeTcst
MHOrOPyHKLMOHaNbHbLIM Kosle-
COM.

Load
(3arpy3ka)

3arpyska ocuunnorpamMmmel
USB gucka. o 30-T1 ocumnno-
rpaMmm MoXeT ObITb 3arpyxeHo,
HoMep 3anucu  BblbupaeTcsi
MHOrOPyHKLMOHaNbHLIM  Kone-
coM

Return

BOSBpaT B npegbigyuiee MeHo
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ABTOMaTU4YECKMNE U3MEepeHUs
MokasaHHas Ha PucyHke 2-27 kHonka [MEASURE] siBnsietca dyHk-
LMOHANbHOM KHOMKOW aBTOMAaTUYECKUX U3MepeHui. [ns o3Hakomne-
HUSI C MOLLHBIM MHCTPYMEHTOM aBTOMAaTUYECKMX U3MEPEHUI NpoYTy-
T HWKECNEAYIOLLYI0 MHCTPYKLMIO.

PucyHok 2-27 ®yHKUMOHanNbHasi KHOMKa CUCTEMbl perucTpauum (aBe-
TOMaTWyecKk1e N3MepPEHNst).

MNpakTnyeckue npumepsbl

MeHto namepenuin ocumnnorpacda nossonseT nsmepaTb 28 napamert-
pOB OCLMMNorpaMmel.

Haxmute kHonky [MEASURE] ans Bxoga B MeH0 M3mepeHust napa-
MeTpOB, KOTOpPOe pasfeneHo Ha 5 30H Ans OAHOBPEMEHHOro OTO-
OpaxkeHUs1 N3MePEHHbIX 3HAYeHWI, CBSI3aHHbIX C (PYHKLMOHANbHBIMM
kHonkamu [F1]-[F5] cootBeTcTBEHHO. NpK BLIGOPE TVINa N3mMepeHuii B
ntoboW M3 30H HaXMUTE COOTBETCTBYIOLLYIO (DYHKLIMOHAMNBHYIO KHOMKY
Ona Bxoda B MeHIo Bblbopa Tvna mamepeHuit. MeHio Bbibopa Tuna
n3MepeHuii No3BonseT BblbupaTtb HanpsxeHne unu Bpems. Bbl mo-
XeTe NepenTn K U3MEPEHNAM HanpsHKEHUs1 UM BpEMEHU MO HaxaTuio
kHonok [F1]-[F5] B cooTBeTCTBUM C TMNOM M3MepeHui, a 3aTeM Bep-
HYTbCH B MEHI0 OTOBpaxeHns napameTpoB. Bbl Takke moxeTe Ha-
xaTb kHorky [F5] u BbibpaTe nyHkT [PARAMETERS] ans otobpaxe-
HUSI BCEX M3MEPSIEMbIX MAPaMEeTPOB Kak HanpshKeHUs!, Tak U BPEMEHM.
Haxwmute [F2] ons Boibopa kaHana (M3MepeHus NPou3BOAATCS, TOMb-
KO ecnu KaHan BKMtoYeH). Ecnn Bam He TpebyeTcst M3MEHSATb Teky-
WM TN uaMepenun, Haxmute [F1] Ans Bo3BpalleHUss K MeH OTo-
GpaxxeHUst NnapameTpoB.

Mpumep 1 [Ons otobpaxeHuss pa3maxa (yABOEHHOW aMniuTyabl)
curHana co BToporo kaHana B 30He [F1], BbimonHute cnegymouive
nencTeus:

1. HaxwvuTe [F1] onsa Bxoga B MeH0 ONuuMi TUMOB N3MEPEHWIA.

2. Haxwmute [F2] ans Beibopa BTOpOoro kaHana (CH2)

3. Haxmute [F3] ons Beibopa namepeHust HanpskeHust.

4. Haxwmute [F5] (1/4 next page) u Bbl yBnaMTE 3Ha4YeHNst pa3Maxa B
30He [F3].

5. Haxwmute [F3] ana Bbibopa namepeHus pa3maxa, Mocre Yero Bbl
aBTOMaTU4ECKN BEPHETECh B MEHIO OTODpaXeHnsa napameTpoB.

Ha nepBoli cTpaHuue MeHI0 U3MEpEHUiA 3Ha4YeHe pasMaxa oTobpa-
aeTtcs B 30He [F1] (xenTbiM uBeTom).

Mpumep 2 HacTtpovika n3amepeHus 3agepxku. Bel MoxeTe ncnonb3o-
BaTb (MYHKUMIO M3MEpPEeHUst 3adepxku ONns U3MepeHUs BPEMEHHOrO
WHTepBana mexay HapacTalolmm (POHTOM CUrHanoB U3 ABYX WC-
TOYHUKOB, TO €CTb MHTEPBan Mexay HapacTaloLmm (OPOHTOM NepBo-
ro nepuoga curHana u3 onpeaeneHHoro UCTOYHMKa U HapacTaoLmnm
(PPOHTOM MEePBOro nepuoga curHana mu3 gpyroro UCToyHuka. Namepe-
HWSI NPOU3BOAATCA CrieayoLmm obpasom:

1. B MeH0 n3mepeHuii BbibepuTe 30HY OTOBpaxeHus pesynbTaToB
N3MepeHnst 3aepPXKKK, Kak 9TO CAenaHo B BbiLLENpPUBEAEHHOM MNpw-
mepe. Ans Bblbopa 3adepxkn 3anaute B MeHo Time pganee Page
3/3, Delay.

2. Haxmute [F2] ons Bxoaa B MEHIO 3a4€PXKKN.

3. BbibepuTe nctouHmk curdana: CH1, a 3atem BblGepuTe UCTOYHUK
curHana c 3agepxkon: CH2.

4. Haxwute [F5] ans nogrBepxaenus. MNocne atoro pesynbTaT us-
MepeHus 3aepXkn 0Tobpa3nTcs B COOTBETCTBYIOLLEN 30HE.



ABTOMaTMYeCcKoe U3MepeHue NapameTpoB HaNPSHKEHUSA
Ocumnnorpadcbl cepun UTD2000L nosBonsioT B aBTOMaTtU4eCKOM
pexvme U3MepATb Creaylolme napameTpbl HanpshkeHus: pasmax,
MakcumarnbHOe, MUHUMarbHOe, CpefHee, cpeaHekBaapaTUYHOe Ha-
NPSHKEHUSI, HaNpsPKeHWe BEepLUMHbI UMMYNbCa U OCHOBaHUA UMMNYb-
ca. OnpegeneHust 3TUX BENUYMH NpUBeAeHbl HUXKE:

Pasmax (Vpp): pasHOCTb 3Ha4YeHW curHana B BbICLUEA U HU3LIEN
TOYKax ocuMmnorpaMmel.

MakcumanbHoe HanpspkeHue (Vmax): pasHoOCTb 3HAYeHUs curHana
B BbICLLEW TOYKE Oocuumrnorpammel u Hynesoro noteHumana [GND]

MuHumManbHoe HanpsixeHue (Vmin): pasHOCTb 3Ha4YeHUs1 curHana B
HM3LLEN ToYKe ocumnnorpamMmmel n Hynesoro noteHumana [GND]

Amvnnutyaa (Vamp): PasHOCTb 3Ha4YeHWI curHana mexay BepLUMHON
¥ OCHOBaHWEM OCLMNIIOrpaMMBl.

Middle (Vmid): MNonosuHa amMnnuTyabl

HanpsixeHue BepwmHbl umnynbca (Vtop): pasHocTb Mexay 3Hadve-
HWEM CUrHana Ha ypoBHe BepLUMHbI UMMNYNbCa W HyNeBbIM NOTEHLMa-
nom [GND].

HanpsixeHne ocHoBaHus umnynbca (Vbase): pasHocTb mexay
3HaYEHWEM CurHana Ha ypoBHe BEpLUMHbI UMMyrbca U HyneBbIM Mo-
TeHumanom [GND].

MonoxuTtenbHbin  BbIGpoc (Overshoot): oTHowenne (Vmax-
Vtop)/Vamp.
OtpuuatenbHbii  BbiGpoc (Preshoot): oTHowenue (Vmax-

Vtop)/Vamp.

CpeaHee HanpsikeHue (Average): amnnuTyda curHana, ycpeaHeH-
Hasi 3a ogvH nepvop.

CpeaHekBagpaTnyHoe HanpsikeHue (Vrms): ‘adhdekTmBHOE 3HaYve-
HWe. QHeprna curHana NepemMeHHOro HanpsbkeHust 3a nepuop, OTHe-
CeHHast K MOCTOSIHHOMY HaMpPsXXEeHWIo, NMPOU3BOASLLEMY SKBMBANEHT-
HYI0 SHEpruio 3a TOT e NPOMEXYTOK BPEMEHU, TO eCTb CpeaHEeKBa-
paTU4HOE 3HaYeHue.

ABTOMaTM4YecKkoe n3aMepeHne BpeEMEHHbIX NapamMeTpPoB
Ocumnnorpadbl cepumn UTD2000L nos3BonsioT B aBTOMaTtU4eCKOM
pexuMe U3MepsaTb YacToTy curHana, nepuog, AnMTEnbHOCTb Hapac-
Taluwero poHTa MMMynbca, ONUTENbHOCTb crajarowero poHTa
UMnynbca, ONUTENbHOCTb MONOXUTENBHOTO MMMYyNbca, ANUTENb-
HOCTb OTpuLaTenbHOro umMnynbca, 3agepxky 1-»2 (no HapacTtato-
wemMy poHTy), 3agepxky 1-»2 (no cnagatoLiemy poHTY), NONOXU-
TenbHas CKBaXHOCTb, oTpuuaTenbHas CKBaXHoOCTb. OnpepeneHus
3TUX BEMNWUYUH NPUBEAEHBI HUXKE:!

[OnutenbHOCTL HapacTtarwowero cdpoHTa umnynbca (Rise time):
Bpewms, 3a koTopoe curHan HapactaeT oT 10% Ao 90% oT 3HaveHus
Ha BepLUVHe nMMynbeca.

OnutenbHoCTb cnapgatowero ¢poHTa umnynbca (Fall time): Bpe-
Ms, 3a KoTopoe curHan cnagaet oT 90% no 10% OoT 3HavyeHus Ha
BEpLUMHE UMMNyIbCca.

OnutenbHOCTL nonoxutenbHoro umnynbca (+Width); wupuHa
MONOXUTENbHOro UMMynbca Ha ypoBHe 50% OT ero amnnuTyAp.

OnutenbHoCTb oTpuuarenbHoro umnynbca (-Width); wupuHa
oTpuuaTensbHOro uMmnynsca Ha yposHe 50% OT ero amnnuTyabl.

3apepxka 12 (no HapacTatouwemy ¢poHTy) (delay 12 (rising
edge)): BpeMs 3afepxKu HapacTaloLero opoHTa curHana no BTopo-
My KaHarny OTHOCUTESIbHO HapacTaiowero poHTa curHana no nep-
BOMY KaHany

3apepxka 12 (no cnapatowemy dpoHTy) (delay 12 (falling
edge)): BpeMs 3agepXku crnagatoLero poHTa curHana no BTOpoMy
KaHany OTHOCUTESIbHO Crnajatlollero (poHTa CurHana no nepBomy
KaHary.

MonoxuTtenbHasa ckBaxHocTb (+Duty): oTHOWweHWe ANUTENLHOCTM
NOJIOXKMTENIBHOrO UMNYNbCa K NEpUoAYy.

OTpuuatenbHas ckBaxHocTb (-Duty): oTHoweHue gnutenbHoOcTH
oTpuLaTENbLHOrO MMNynbca K Nepuoay.

MeHI0 nsmepeHun

Oevctus: HaxvmTe kHonky [MEASURE] ons otobpaxeHust 30H Ans
5 n3mepsieMbix 3Ha4eHWn. [ns Bxoda B MeHI0 Bbl MOXETe HaxaTb
nobyto u3 kHonok F1-F5, kak ykasbiBaeTcs B Tabnuue 2-23.

Tabnuua 2-23

[TyHKT MeHIo Bo3moxHble MosicHenus
3HaYeHus
Back BosBpalleHne B mMeHio oTobpaxe-
(Bo3Bpar) HVS napamMeTpoB
Source (MCTOYHMK CH1 Bbibop kaHana Ana usmepeHus
curHana) CH2 napameTpoB curHana

Volt Bxog B MeH0 napameTpoB Hanps-
XeHus

Time Bxoa B MeHI0O BpeMeHHbIX napa-
MeTpoB

BKIMIOYEHME/BbIKIIOYEHe  OoTOobpa-

Parameters XEHUs Bcex Wu3MepsieMblx napa-
MeTpoB

MeHto napameTpoB HanpsikeHus onucaHbl B Tabnuuax ¢ 2-24 o 2-27
Mepexop B crneayoLiee MeHI0 ocyLuecTBnsAeTcst kKHonkow [F5)

Tabnuua 2-24

PyHKumS/ MosicHeHwns
nsmepeHue
Previous BosBpalleHne B MeHH, OnucaHHoe B
Tabnvue 2-23
Bbibepute Ons BO3BpaLLEHUS B MEHKO
Preshoot P A pa

(oTpuuaTenbHbIN BbIGPOC)

oTOGpaxeHUst napameTpoB M 3ameHbl
MCXOHOTO NapameTpa Ha 3ToW no3vuuu

Amplitude (amnnutyaa)

-//-

Oveshoot
(nonoXxuTenbHbIN BbIGPOC)

-//-

Next Vs

Mepexop K criegytoLLen cTpaHule

Tabnuua 2-25

PyHKUMA/M3MEpeHNe

MosicHeHus1

Previous (npegpiayLias
CcTpaHuua)

BosBpalleHue Ha npeapblayLlyo CTpaHu-
Lly MeHI0

Mean (cpenHee 3HayeHue)

BbiGepuTe Ons BO3BpalUEHWs B MEHIO
oTOGpaxeHUsi napameTpoB W 3ameHbl
MCXOHOTO NapameTpa Ha 3ToW no3vuuu

Pk-Pk (pa3max)

-//-

RMS
(cpeoHekBagpaTuyHOE
3HayeHve)

-//-

Next 2/4

[Mepexopa K cneaywoLlen cTpaHuue

Tabnuua 2-26

DyHKUMA/M3MEpeHne

MosicHeHus

Previous (npegbiaylias
cTpaHuua)

BosBpalleHre Ha npeaplayLLyo CTpaHu-
Ly MEHH0

High (Vtop Hanpsixexune
BEpPLUMHbI MMMYrbca)

BbiGepute AN BO3BPALLEHVS B MEHIO
oToBpaxeHWs napameTpoB U 3aMeHbl
MCXOQHOro NapameTpa Ha 3Tol No3uumu

Low (Vbase HanpsikeHve
OCHOBaHWs UMMyJbCca)

-//-

Middle (Vmid nonosuHa
aMnNNnTyabl)

-//-

Next 3/4
(cnepytwoLas cTpaHuua)

ﬂepexop, K cnep,y}ou.leﬂ CTpaHuue MeHIo

Tabnuua 2-27

PyHKUMA/M3MEpeHNne

MosicHeHus1

Previous (npegpiaylias
CcTpaHuua)

Bo3sBpalleHue Ha npeapblayLlyo CTpaHu-
Ly MeHI0

Max (makcumanbHoe
3HayeHve)

BbiGepuTte Ons BO3BpalUEHWs B MEHIO
oTOGpaxeHUsi napameTpoB M 3ameHbl
MCXOHOTO NapameTpa Ha 3Tol no3vuuu

Min (MvMHumanbHoe
3Ha4yeHve)

-//-

First 4/4

(cnegytouwan ctpaHuua)

Bo3BpalleHMe Ha  nNepByl0 CTpaHuLy
MeHto (cm. Tabnuuy 2-24)
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MeHio BpeMeHHbIX NapaMeTpoB onucaHbl B Tabnuuax 2-28 — 2-31.

Tabnuua 2-28
PyHKUMS/
n3MepeHue

MosicHeHus1

BosBpalleHne B MeHW, OnucaHHoe B
Tabnvue 2-25

BbiGepute Ans BO3BpaLLEHWs B MEHHO
OTOOpaXeHUsi napaMeTpoB W 3aMeHbl
MCXOAHOro NapamMeTpa Ha 3Tov No3vuumm

Back (BosBpar)

Freq (4actoTta)

Period (nepvog) -/-
Rise (anutenbHocTb -//-
HapacTawLlero ppoHTa)

Next 1/3
(cnepywolas cTpaHuua)

Mepexop k crieayoLLen cTpaHuLle

Ta6nuua 2-29

PyHKUMA/M3MEepeHNne MosicHeHwus

BosBpalleHue Ha nNpedbiayLLyo

Previous (npegbigylias ctpaHvua) CTPaHNLLY MEHIO

BbiGepuTe Onsi BO3BpaLLEHMUS B

Fall (anuTtenbHocTb cnapatollero  |MeHio oTobpaxeHus napameT-

dpoHTa) pPOB M 3aMeHbl UCXOQHOro na-
pameTpa Ha 3Toi No3unumu
+ Width (gnutenbHocTb -/l-
MONOXWUTENbHOTo UMNynbca)
- Width (anutensHocTtb -/
oTpuLAaTeNbHOTO MMNYnbca)
Next 2/3 Mepexon k cnepytowen cTpa-

(cnegywwas cTpaHuua) HULIe MEHI0

Tabnuua 2-30

DyHKUMA/M3MEepeHne MosicHeHus

Previous (npeabinyuwian |BosspalleHvne Ha npeabiayLlyto CTpaHuly
cTpaHuua) MEHIo

Delay (3agepxka) Bbibepute Ans Bo3BpalLEHWs B MEHIO On-
uui 3agepxku (cm. Tabnuuy 2-31a)

+ Duty (nonoxwutenbHasi|Bbibepute ans Bo3BpalleHns B MEHIO OTO-

CKBaXKHOCTb) BpaxeHns napameTpoB 1 3aMeHbl UCXOA-
HOro nMapameTpa Ha 3ToW No3nLmm

- Duty (oTpuuatenbHas -/

CKBaXXHOCTb)

First 3/3 BosBpalleHne Ha nepBylo CTpaHULLy MEHIO

(k nepBon cTpaHuLe) (cMm. Tabnvuy 2-28)

Tabnuua 2-31

[MyHKT MeHto Bo3moxHble MosicHeHus
3HaveHus

From Channel CH1/CH2/MATH|BbI60p onopHoro kaHana
(kanan)
To Channel CH1/CH2/MATH |BbI60p n3mepsiemoro kaHana
(kanan)
OK Bbibepute ans Bo3BpalleHus B
(noaTBepxaeHue) MEHI OTODpaxeHus napamet-

poB M 3aMeHbl UCXOAHOro na-
pamMmeTpa Ha 3TON No3uumnn

KypcopHblie namepeHus

Haxmute kHonky [CURSOR] ana oTtobpaxeHus M3mepuTenbHOro
Kypcopa v MeHI0 Kypcopa, 3aTeM OTPeryimpyiTe nosioxXeHve Kypcopa
BpaLleHneM MHOroyHKUMOHaNbHOro perynsitopa. Kak nokasaHo Ha
PucyHke 2-28, kHonka [CURSOR] B 30He ynpaBneHus siBnsieTcs
YHKLIMOHaMBHOW KHOMKOW KYPCOPHbIX N3MEPEHUN.

MULTI PURPOSE

| MEASURE | ACQUIRE | STORAGE

|

PucyHok 2-28 ®yHKUMOHanbHas KHOMKa cUcTembl pervctpaumm (cur-
SOr — Kypcop)

B pexume CURSOR Bbl MoxeTe nepemellaTtb Kypcop, MCMONb3ysi
mMHorodyHkumoHanbHbii perynstop MULTI PURPOSE, kotopbii siB-
nsetca Takke n kHonkon [PUSH SELECTED] ans doukcauum nono-
XEHWSI Kypcopa.
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MpeaycMoTpeHbl TpY pexunmMa U3mMepeHuii ¢ MOMOLLbIO Kypcopa: U3-
MepeHus HanpsbkeHus (Volt), Bpemenn (Time) n pexum cnexexHus
(Track).

Pexumbl Bbibupatotcst kHonkor [F1]. Ans namepexus AV nonoxeHue
OBYX KYpCOpPOB MOXET ObITb OTpPErynupoBaHO MHOrodyHKLMOHarb-
HbIM PerynaTtopom. AHamnorM4yHo B peXuMe W3MEepeHWs BPEeMEHU
MOXHO onpegenuTbe AT. B pexuMe crnexeHus npy otobpaxeHun oc-
LMNmorpaMmmbl MOXHO BUAETb, Kak Kypcop aBTOMaTU4eCKM OTCNexw-
BaeT U3AMEeHEeHUa curHana.

1. PUSH SELECTED To select the cursor

2. Coarse tune/fine tune : To adjust the cursor moving speed.

3. Measuring voltage/time : Cursor 1 or cursor 2 will appear
simultaneously. Adjust their positions on the screen with the
multifunction control knob and select which cursor to adjust with

the PUSH SELECTED button The displayed reading is the
voltage or time value between the two cursors

4. Tracking mode : Horizontal and vertical cursors cross to form a
cross-shaped cursor. It automatically positions itself on the
waveform. You can adjust the horizontal position of the cross

cursor by turning the multifunction control knob Your oscilloscope

will also display the coordinate of the cursor point

3ameuaHus:

1. lamepeHune HanpsbkeHus/BpemeHnun: Kypcop 1 v Kypcop 2 nosssTcs
OofHOBpeMeHHO. lNepemecTnTe ux B Tpebyemoe nomnoxeHve ¢ NoMo-
b0 MHOrOMYHKLIMOHANBHOTO perynatopa u Bblbepute, Kakow w3
KypcopoB 6yaeT perynupoaTtbes kHonkon [PUSH SELECTED]. Oto-
OpaxxaeMoe 3HauyeHWe MoKasbIBAET BEMWUYUHY HanpshKeHWUs Unn Bpe-
MeHW Mexay AByMS Kypcopamu.

2. Pexum cnexeHus: [Opu3oHTanbHbIN U BePTUKaNbHbIA Kypcopbl
nepecekatoTcs, 4Tobbl 06pa3oBaTb NEpeKkpecTe, KOTopoe aBToma-
TUYECKM YCTaHaBnuMBaeTCs Ha ocuunnorpammy. Bbl mMoxeTe nop-
CTpavBaTb FOPU3OHTamNbHYI0 KOOpAMHATY MEpeKpecTusi Ha OCLMINIO-
rpaMme MOBOPOTOM MHOroyHKLMOHanNbHoro perynatopa. Ha awc-
nnee ocuunnorpadga oTobpassTca koopauHaTbl LEHTPa Kypcopa.

3. Koraa BkntoyeHa yHKUUSE Kypcopa, U3MepeHHOe 3HayYeHne aBTo-
mMaTu4eckun otobpaxaeTcsi B BEpXHEM NMPaBOM Yrry.

Ucnonb3oBaHue kHonkn RUN

B BepxHem npaBom yrny repefHein naHenu pacriofiokeHa KHomnka
[RUN/STOP]. Korga aTa kHoMka HaxaTa, W ropuT 3eneHblii MHAMKa-
TOp, ocuunnorpad HaxoguTcs B aKTMBHOM COCTOsiHUM. Ecnu npu
HaXxaTuUM 3TOWM KHOMKWU 3aropaeTcsi KpacHbIi MHAMKATOP, 3TO 3HAYWUT,
4YTO ocuunnorpad 3aBepLUMI BbINOMHAEMOe AeNCTBME.

PucyHok 2-29 Knonka RUN/STOP

ABTOMaTMyecKas HacTpouka

Kak nokasaHo Bblle, aBTOMATU4eckass HaCTPoOWKa MOXeT ynpoCTUTb
paboty ¢ ocumnnorpacgpom. Haxmute [AUTO], n ocumnnorpad asTo-
MaTUYECKN HaCTPOUT KOIPMDUUMEHT OTKIIOHEHUSs N KOApULMEHT
pa3BepTKM B COOTBETCTBMM C aMNIMTYAON M YaCTOTON U3MEPSEMOro
curHana u obecnevnt cTabunbHoOe OTOBpaXeHWe OCLMNINorpaMmbl.
Korga ocumnnorpad paboTaeT B pexume aBTOMaTUYECKOW HACTPON-
K1, cMCTeMa HacTpoeHa crieyowym obpasom:

Tabnuua 2-32

MapameTp HacTtpotika
Pexum cbopa AaHHbIX HactpavnBaetcs Ha OOGbIYHYIO Bbl-
B6opKy
Kypcop OTKntoyeH
Popmat oTobpaxeHusi YT

[MonoxeHue no ropusoHTanu ABTOMAaTMYECKM YCTa@HHOBJ1EHO

YcTaHaBnNuBaeTcsi B COOTBETCTBUMN
C 4acToToN curHana

KoachdmumeHT pasBepTkm
(c/pen)

PasBsizka 3anycka Mo nepeMeHHOMY TOKY

3agepxka 3anycka MuvHuManbHoe 3HaveHve

YpoBeHb 3anycka 50%

Pexwum 3anycka ABTOMaTU4ECKUI

NcTouHuk MyCKOBOro curHana Mo ymMon4aHuto I'IepBbIl7I KaHan, HO
€eCnin Ha nepBOM KaHane curHan
OTCYTCTBYET, a Ha BTOPOM KaHane

NpUCYTCTBYET, TO BTOPOW KaHan




yCTaHaBMMBAETCA B KayecTBe MC-
TOYHUKA

Twvn 3anycka Mo dpoHTy

HaknoH cppoHTa nyckoBoro cur- |HapacTtatoLwmn poHT

Hana

lMonoca nponyckaHusl BepTu-
KanbHOro KkaHana
KoathdpuumeHT oTKnoHeHnst
(B/gen)

MNonHas

YcTaHaBnuBaeTcsi B COOTBETCTBUMN
C aMI'IJ'IVITyﬂ,OVI CurHana

RUN/STOP: HenpepbiBHO npov3BoauT BbIOOPKY AaHHBIX AN Mo-
CTPOEHMS ocumnnorpaMmbl G0 ocTaHaBnNMBaeT BbIGOPKY.

Ecnun Bbl x0oTuTe, 4TOObLI BbIGOpPKA AAHHLIX MPOM3BOAMNAch Herpe-
pbiBHO, HaxmMuTe kHonky [RUN/STOP] oavH pas. [ina npekpaiieHusi
BbIGOPKU HaXXMUTE ee elle pa3. Bbl MoxeTe ncnonb3oBath 3Ty KHOM-
Ky ONs NepekroyYeHnss Mmexay BKMoYeHMeM U OCTAHOBKON BbIGOPKU
OaHHbix. B pexxkume RUN (BkntoueHue) 3aropaeTcs 3eneHbln MHAMKa-
TOop, a Ha aucnnee nosiBnsietcs Hagnuce AUTO. B pexume STOP
(ocTaHoBKa) 3aropaeTcsi KpacHblii MHAMKATOP, @ Ha AUcrnee nosiBns-
eTcsa Hagnucb STOP.

MaBsa 3
NMPAKTUYECKUE NPUMEPDI
Mpumep 1: U3MepeHne NpPoCcTbIX CUTHANoOB
Ha6mo,u,eH|/|e N namepeHne Hen3BeCTHOro 3apaHee curHana, a TaKkke
6bICTp09 OTOGDa)KeHVIe Ha aucnnee n maMepeHue ero 4actoTtbl U
pa3mMaxa.

1. ins 6bicTpOro oTobpaxeHUs curHana BbINOMHUTE cneaylowme
AenNcCTBuUs:

1) B MeH0 HAcTPOMKM LLYNOB YCTaHOBUTE KO3PULMEHT ocnab-
neHus Ha 3HaveHne 10X 1 ycTaHOBUTE MepeknovaTtent Ha Lwyne B
nonoxexune 10X.

2) MNoacoeamHuTe Wwyn ot nepsoro kaHana (CH1) k namepsiemoi
cxeme.

3) Haxxwvute [AUTO].

Ocumnnorpad BbINOMHUT @BTOMATUYECKYIO ONTUMM3aLMIO Avchnes
noa u3MepsieMbli curHan. Tenepb Bbl MOXeTe MPOu3BOAMTL Aallb-
HeWLLYI0 PerynpoBKy BEpTUKanbHOrO M FOPU3OHTaNbLHOro Auanaso-
HOB Ans NONyYeHWs Xenaemoro B1aa ocLunnorpaMmel.

2. ABTOMaTU4yeckoe M3MepeHue BpEeMEeHHbIX napamMeTpoB U na-
pameTpoB HaNpsHKeHWUsi CUrHana.

Ocumnnorpad no3sonsieT NpousBoAMTbL aBTOMaTUYECKUE U3MEpPEHUs
napameTpoB BOMbLIMHCTBA UCCREAyeMbIX CUrHanNoB. [ns namepeHus
4acToTbl U pa3maxa curHana BbIMoOMHUTE crneaylolme AeNCTBUS:

1) Haxxmnte [MEASURE] onsi oToGpaxeHusi MeHio aBTomaTnye-
CKUX N3MEPEHUA.

2) Haxxmute [F1] ons Bxoga B MeHo Bbibopa Tuna namepeHun.

3) Haxmute [F3] ana Bbibopa n3mepeHuss napameTpoB Hanps-
XeHus (voltage).

4) Haxxmute [F5] ons nepexopa Ha cTpaHuly 2/4 MeHio, a 3aTtem
HaxmuTe [F3] ana Beibopa nsmepsiemoro napamertpa: pa3max (peak-
to-peak).

5) Haxmute [F2] ans Bxoga B MeHIo Bblbopa Tuna u3aMepeHun,
3aTeM HaxwmuTe [F4], 4ToObl BbIGpaTh U3MEpEeHe BpeMEHHbIX napa-
meTpos (time).

6) Haxwvute [F2] ons Bbibopa n3mepsiemoro napameTtpa: 4acrto-
Ta (frequency).

Mocne aToro Ha gucnnee oTobpasATCs M3MEPEHHbIE 3HAYeHUs pas-
maxa u 4yacToTbl B 3oHax [F1] un [F2] cooTBeTCTBEHHO.

PucyHok 3-1 ABTOMaTnyeckue nsamepeHus

Mpumep 2: HabniogeHue 3adepXKuU MpU _NpoxXoXxaeHUU

CcuHycounganbHOro curHana no uenu

Kak v B npegbigyliem npvmepe, yCcTaHOBUTE KOI(DULMEHT ocnab-
NeHus curHana Ha uwyne u B MeHio HacTpouku wyna Ha 10X. Moa-
kntounte Bxof kaHana CH1 Kk BXOOQHOMY KOHTaKTy Lienu, a BXO4 BTO-
poro kaHana CH2 k BbIXO4HOMY KOHTaKTy Lienu.

Mopsigok AencTBuin:

1. OTo6paxeHue curHanoB B kaHanax CH1 n CH2

1) Haxxmute [AUTO].

2) MopacTtpoinTe ropu3oHTanbHbIi U BepTUKaNbHbIA AManasoHbl
TakyM 06pasoM, YToObI NONYYNTb XKenaemblii BUZ OCLUMNOrpaMmbl.

3) Haxmute [CH1], 4TobObl BbIGpaTh curHan m3 kaHana CHI1.
OTperynupyiTe nonoxeHue ocuunnorpammbl kaHana CH1 no Beptu-
Karnv NoBopOTOM perynstopa BepTUKaribHOro CMeLLEeHUs.

4) Haxwvute [CH2] ons Bbibopa curHana n3s kaHana [CH2]. Axa-
FIOFMYHO OnMcaHHOMY B M.1) MOACTPONMTE CMeLLEeHUe ocumnnorpaMmbl
kaHana [CH2] no BepTukanu Tak, 4ToObI ocumnnorpaMmMbl He nepe-
KpblBanucb. 3To o6nerymt ux HabnogeHwe.

2. NamepeHune 3aaepXKM NMpU NPOXOXAEHWUU CUHycouaanbHOro
curHana no uenu u HabnoaeHne U3MEHEHUs1 OCLUNNorpaMmmbl.
1) Oins aBTOMaTU4ECKOro N3MEPEHUS 3aEPXKKU:
Haxmute [MEASURE] ansi oToGpaxeHusi MEH aBTOMaTUYECKUX
N3MepeHUN.
Haxmute [F1] 4ns Bxoga B MeHo Bbibopa TMna namepeHun.
Haxwmute [F4] ons Bxoaa B Tabnuuy BpeMeHHbIX NapaMeTpos.
OBaxabl HaxvuTe [F5] Ans nepexopa Ha cTpaHuuy 3/3 MeHto.
Haxwmute [F2] ansa Beibopa nsmeperusi sagepxku (Delay).
Haxmwute [F1], Boibepute kaHan CH1, a 3atem Haxmute [F2] ans
nepekntoveHns Ha kaHan CH2, nocne yero Ans NoATBEPXAEHWUS Ha-
xmute [F5].
Mocne aToro BenuunHa 3agepxkn otobpasnTcs nog Hagnuceto «CH1-
CH2 delay» B 3oHe [F1].
2) O6GpaTuTe BHUMaHWe Ha W3MEHEHUs ocuumnorpammbl (CM.
PucyHok 3-2)

PucyHok 3-2 3agepxka curHana

Mpumep 3. O6HapyxeHue ogUHOYHOrO cUrHana
OcCo6eHHOCTb M MPEenMyLLECTBO LMMPOBbLIX 3aNOMUHAIOLLMX OCLMII-
norpapoB COCTOMT B BO3MOXHOCTU paboTbl C HenepuoaMyeckumm
CUrHanamu, TakuMmu kak oTAerbHble MMNynbCbl U Bbibpockl. Ans o6-
Hapy>XeHWs1 OAMHOYHOrO CurHana Bbl [OMKHbI BRafeTb HEKOTOPOW
npeaBapuTenbHon uHdopmaumen ob 3ToM curHane, 4Tobbl ycTaHo-
BUTb YPOBEHb 3anycka u Tun dpoHTa. Hanpumep, ecnum mumnynsc
npeactaBnsieT cobon norudeckuin curHan TTJ1, ypoBeHb 3arnycka
HY)XHO YCTaHOBUTb MpUMepHO Ha 2B, n BbIGpaThk 3anyck no Hapac-
TawowemMy ¢poHTy. Ecnu Bbl He yBepeHbl B xapaktepe curHana, To
Ana onpefernieHns ypoBHS 3anycka W Tuna (poHTa Bbl MOXeTe Ha-
6noaaTh ero B pexuMe aBTOMaTU4eCKOro Ui HOpMarbHOro 3anycka.
Mopsaok aencTBUi:

1. Kak n B npegpigyliem npumepe, ycTaHOBUTE KOIPDULMEHT
ocnabneHusi Ha Lwyne n Ha kaHane CH1.

2. BbinonHuTe HacTpOWKy 3anycka.
1) HaxwvuTe kHonky [TRIG MENU] B 30He ynpaBneHus 3anyckom ansi
BXOZla B MEHIO HAaCTPOMKK 3anycka.
2) B atom mMeHIo ucnonbayiTe noagmeHto [F1-F5] ans ycrtaHoBkm Tvna
3anycka Ha EDGE (3anyck no ¢poHTy), NCTOYHMKA NYCKOBOrO CUrHa-
na Ha CH1, HaknoH dpoHTa Ha RISE (HapacTaowmit), pexvma 3a-
nycka Ha SINGLE (oamHouHbIN), 1 pa3Basku 3anycka Ha AC (pas3Bsas-
Ka No NnepeMeHHOMy TOKY).
3) OtperynupyiTe BepTUKarnbHyl0 W FOPU3OHTArbHYIO LUKanbl Ans
[OCTMXKEeHNs MoAXoAsLLero Macutaba.
4) YcTaHoBUTE XenaeMblii ypoBeHb 3arnycka MOBOPOTOM perynsatopa
[TRIGGER LEVEL].
5) Haxmute kHonky [RUN/STOP] v poxaguTech curHana, yaoBneTBo-
pstoLero 3aAaHHbIM ycnosusm 3anycka. Ecnu kako#-nubo curHan
[OCTUI YCTaHOBIIEHHOTO YPOBHS 3amycka, cuctema nposedeT OAHO-
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KpaTHyto BbIBOPKY AaHHbBIX 1 0TOOpPa3nT ocuMnorpaMMy Ha Aucrree.
C nomolLLblo 3ToW OYHKLUMM Bbl NErko MoxeTe obHapyxuTb noboe
cnyyanHoe cobbiTve. Hanpumep, kak o6HapyXuBaeTCs HEOXMAAHHbIV
BbIBPOC CO CpaBHUTENLHO GONbLUOK aMNNUTYAON: YCTaHOBUTE YpO-
BeHb 3anycka HEMHOTO BbllLe HOPMarnbHOro ypoBHS curHana. Haxmu-
Te [RUN/STOP] u xaute. Korga nosiButcst BeiGpoc, aBTOMaTU4ECKM
cpaboTaeT 3anyck U HeMeANEeHHO 3anuLleTcs ocuunnorpaMma Ao u
nocre MomeHTa 3anycka. Bpalas perynartop ropusoHTanbHOro cMme-
LLleHMs1 B 30HE YMNpaBIiEHUsI TOPU3OHTArbLHOW pa3BepTKOW Ha nepepn-
Hel naHenu, Bbl MOXETe MEHHATb MOJIOKEeHMEe MOMEHTa 3arnycka Ha
rOpM3OHTamnbHOM LUKane Ans MofyyYeHus 3anycka C oTpuuaTenbHon
3a[1epXKKON PasnnyHoOW ANUTENbHOCTU, YTO MO3BONUT NErko paccmoT-
peTb y4acToK ocuumnorpammel o Beibpoca.

PucyHok 3-3 OgvHO4YHbIN curHan

Mpumep 4: NMogaBneHue 6enoro wyma B curHane

Ecnu n3amepsiemblii curHan copepxut Genbiii WyMm, Bbl MOXETE Ha-
CTpouTb ocuunnorpad Takum obpasom, 4YToObl OTCeYb UMM YMeHb-
WNTb WYM TakK, YTO OH He CcOo34acT nomMex And aHanusa curHana (CM.
PucyHok 3-4).

PucyHok 3-4 lNogaBneHve 6enoro wyma B curHane

Mopsigok aencTeumn:

1. Kak n B npeabliayliem cnyvae, yctaHoBuTe KoacdduumeHT
ocnabneHus Ha wyne U Ha kaHane CH1.

2. Nopante curHan Ha BxoA ocuunnorpada, 4tobbl obecne-
YuTb cTabunbHy ocuunnorpammy. ObpaTtuTech K npeabigyemy
npuMepy 3a onucaHueM nocrnefoBaTenbHocTn aevcteuin. Obpatu-
Tecb K nmpedblayLlen rmaBe 3a MHCTPYKUMEN MO perynupoBke Koadp-
duLMeHTa pa3BepTkn N KOIPULMEHTA OTKIIOHEHMS.

3. YnyuweHue 3anycka € NOMOLLbIO HACTPOMKUA PasBA3KU
3anycka.

1) HaxmuTe kHonky [TRIG MENU] B 30He ynpaBneHus 3anyckom ansi
BbI30Ba MEHIO HACTPOWKM 3anycka.

2) YcraHoBuTe napametp COUPLING (pa3Bs3ska 3anycka) Ha 3Hade-
Hve LF Reject (nogaBneHne Huskux yactot) unn HF Reject (noaas-
neHue BbICOKMX 4acToT). lNpu BbibOpe NoaaBneHUs HU3KMX 4acToT
CUrHan nponyckaeTcs Yepes BbICOKOYACTOTHbIM unbTp. OH OTCceka-
eT cocTaBnsoLlWwme curHana ¢ yactotamu Huxe 80 k'L 1 nponyckaeT
6ornee BbICOKOYACTOTHblE KOMMOHEHThI. Ecnu BbiGpaHo nogasneHune
BbICOKMX YacCTOT, yCTaHaBMBAETCA HW3KOYACTOTHbIA (DUNbTP, OTCe-
KaloLmMn cocTasnsiowme curHana ¢ vyactotamm Bbiwe 80 kly v npo-
nyckaeT HWU3KOYacTOTHble KOMMOHeHTbl. Beibupas LF Reject nnn HF
Reject, Bbl MOXeTe NoAaBWUTb HWU3KOYACTOTHLIA MIN BbICOKOYACTOT-
HbIl LLYM COOTBETCTBEHHO, N 40BUTLCA CTabUnbHOro 3anycka.

4. OcnabneHuve Wyma Npyu oTo6paXXeHUn ¢ NOMOLLLI0 HAaCTPOWKHU
pexvuma perucrTpauum curHana.

1) Ecnu namepsiemblii curHan coaepxut Genbiii LyM, U B pesynbTtarte
ocuunnorpaMmMa MMeeT CIWLLKOM HU3KOe KayecTBO, Bbl MOXeTe WUC-
Nonb30BaTb PEXWM perncTpauum curHamna ¢ ycpenHeHvWem, Mno3Bo-
nawWwmn ocnabute 6enbiv WyM npy otobpaxeHun, a Takke pa3mep
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ocuunnorpamMmmMbl Ans obnerdyeHuss HabnoaeHns n namepeHnin. B pe-
3ynbTate ycpeaHeHust 6enbii WyM yMeHbluaeTcs, v AeTanu ocumn-
norpammbl CTAHOBATCA fydlle BMAHbI. BeinonHuTe cnepytowve aen-
cTBUS:

HaxmuTe kHonky [ACQUIRE] B 30He MeHI0 Ha nepeaHeln naHenu ans
BbI30Ba MEHIO HACTPOWKM pernctpaumn curHana. Haxmute KHOMKy
[F1] mMeHI0 Ans yCTaHOBKMU pexuma HaKomnneHusl AaHHbIX B 3HA4YeHue
Average (cpefHee), a 3aTeM BpaLlas MHOTO(YHKLUMOHanNbHbIN pery-
nATop BbIbEpUTE KONMMYECTBO YCPeAHSAEMbIX OCLMNIorpaMm 13 psaaa
cTeneHew no ocHoBaHuio 2, oT 2 Ao 256 (cm. PucyHok 3-5).

PucyHok 3-5 CurHan ¢ nogaBneHHbIM LLYMOM

2) Bbl Takke MOXeTe YMEHbLUUTb SIPKOCTb OCLMMNOrpaMMbl, YTOObI
YMEHbLUUTB LUYM NPy 0TOBpaxeHuu.

BHumaHue! B pexume peructpauum curHana ¢ ycpegHeHuem
ocuunnorpaMMma oGHOBMSIETCS HAa AUcCNNee C MeHbLUed 4YacTo-
TOW. 3TO HOpPMankLHO.

Mpumep 5: Ucnonb3oBaHUe KYpPCOPOB ANA BbINOSHEHUA

un3mepeHuun

Ocumnnorpad No3BonseT aBToMaTU4eCkn M3MepsTb 28 napameTpos
curHana. Bce aBToMatn4ecku usmepsieMble napaMmeTpbl Takke MoryT
6bITb M3MEPEHbI C MOMOLLIbIO KYpPCOpOB. Vcnonb3ys Kypcopbl, Bbl MO-
XeTe BbICTPO M3MEPUTb BPEMEHHbIE MapameTpbl U napameTpbl Ha-
NPSKEHWST OCLMNNOrpamMbl.

U3mepeHne HanpsikeHUs OAHOW CTYNEeHU cUrHana
[ns n3mepeHuss HanpskeHUss OHOW CTYMEHW curHana, m3obpaxeH-
HOro Ha pucyHke 3-6 npogenavTe cneayoLlme OENCTBUS:

1. Haxwmunte kHonky [CURSOR] Ans BbizoBa MEHHO KypCOPHBIX 13-
MEPEHUIA.
2. HaxmunTe kHonky [F1] ans yctaHoBkM Tuna Kypcopa Ha 3Haue-

Hue Volt (HanpsixeHune)

3.  [MoBOpPOTOM MHOrO(YHKLIMOHAMNBLHOIO pPerynatopa ycTaHoBUTe
Kypcop 1 Ha Ha4yano n3MepseMon CTyneHu.

4.  Haxwmute [PUSH SELECTED] ons Beibopa Kypcopa, 3atem
NOBOPOTOM MHOTOYHKLIMOHANBLHOMO perynatopa ycTaHoBUTe Kypcop
2 Ha BepLUNHY CTYNEeHU M3MEPSIEMOro CMrHana.

B meHto Kypcopa aBTomaTuyecku otobpasuTcs BennynHa AV, To ecTb

Off 1t 500

i CH 00
PucyHok 3-6 KypcopHoe nsmepeHune HanpsikeHus curHana

N3mepeHune yacToThbl NnepBoro nuka gpyHkumu Sinc.

[Ina usmepeHusi YacToTbl HapacTatoLero PoHTa CUMrHana BbINOMHU-
Te crieqytolime AencTeus:

1. Haxxmmte kHonky [CURSOR] anst BbI3oBa MEHIO KypCOPHbIX U3Me-
peHui.

2. Haxmute kHonky [F1] ana yctaHoBKM Tvna Kypcopa Ha 3HaveHue
TIME (Bpems)

3. NoBOPOTOM MHOTrOMYHKLMOHAMBLHOIO perynstopa ycTaHoBUTE Kyp-
cop 1 Ha nepBbIN MK dyHKUMK Sinc.



4. Haxxvute [PUSH SELECTED] ons BbiGopa kypcopa, 3aTeM NoBoO-
POTOM MHOTO(yHKLIMOHaNBHOrO perynstopa ycTaHoBUTE Kypcop 2 Ha
BTOPOW NWK cpyHKLMM Sinc.

B meHio Kypcopa aBTomaTuyecks oTtobpasutcs BenuumHa 1/AT, TO
€CTb YacToTa 370N TOYkM (cM. PucyHok 3-6a).

3ameyvaHue: Mpu Mcnonb3oBaHWM Kypcopa ANsi U3MepeHUsi Ha-
NpspKeHUsi, cneAynTe TONbKO Liary 2 U ycTaHOBUTE TUM Kypcopa
Ha 3HavyeHune VOLTAGE

Mpumep 6: Ucnonb3oBaHue cdyHkumn X-Y

OnpegeneHve pa3HoCcTM ha3 curHanos B ABYX KaHanax.

Mpumep: Ona namepenus casura dasbl NpU NPOXOXKAEHUM CUrHana
no uenu nogcoeanHuTe ocumnnorpad K uenv n uccnegynTte BXogHoOM
1 BbIXOAHOWN CUrHansbl.

[Ina oToBpaxeHns BXOOHOIO W BbIXOAHOTO curHana B koopauHaTtax X-
Y BbINonHUTE crieqytolime AencTBus:

1. YcTaHoBUTE KO3(hHUUMEHT OCrnabrneHns B MEHIO HACTPOMKU
wynos Ha 10X. YcTaHOBWTE nepeknioyaTtenb Ha Lyne B NonoxeHue
10X.

2. Nopcoeamnute wyn kaHana CH1 k Bxopy cxembl. MNMoacoeau-
HUTe Wwyn kaHana CH2 k BbIxody cxembl.

3. Ecnn kaHanbl He oTOGpaxalTcs, HaXMUTE KHOMKW MEHIo
[CH1] n [CH2], uTobbI akTMBMpOBaTL 0b6a kaHana.

4. Haxmute kHonky [AUTO].

5. C nomoLlbio perynstopa BepTUKanbHOM LUKanbl yCTaHOBUTE
nNpnbnM3nTenbLHO OAMHAKOBbIE aMMNUTYAbl CUTHANOB NO 06OMM KaHa-
nam.

6. Haxmute kHonky [DISPLAY] B 30He ynpaBneHusi ropu3oH-
TanbHOW pa3BepTKOW AN Bbl30BA MEHIO HACTPOWKM FOPU30OHTarbHON
pa3BepTKu.

7. Haxxmute [F2], uTobbl BeiGpaTh pexum X-Y. Ha gucnnee oto-
Opa3saTca BXOOHOW 1 BbIXOAHOW CUrHanbl B Buae durypbl Jlnccaxy.

8. C nomoLLblo COOTBETCTBYIOLUMX PErynsTopoB MNOACTpoOWTe
k03O DULMEHT OTKIIOHEHUS MO BEPTUKANWN U CMELLEHNe Mo BepTUKanu
ONS JOCTUXEHWUS Hauny4Llen KapTuHbI.

9. C nomouplo MeTofa annunca u3MepbTe U BblYMCIUTE pas-
HocTb ¢pa3s (cm. PucyHok 3-7).

CurHan fomkeH pacnonararscs
g
no LeHTpY

{,
i

LZ]

T
//

PucyHok 3-7

sin6 =A/B wnn C/D, roe 6 — pa3HocTb a3 Mexay curHanamu c pas-
Hbix kaHanoB. Onpepenenve A, B, C, D gaHo Ha PucyHke 3-7. U3
npuBeaeHHON Bbille hopMyrbl criegyeT, YTo

B=zxarcsin(A/B) unu B=zarcsin(C/D)

Ecnu rmaBHasi ocb annunca nexuvT B npegenax keagpaHtos | v lll, To
pa3HoOCTb (ha3d HaxoauTcsa B Npegenax

(0~1/2) nnn (31/2~2m)

Ecnu rmaBHas ocb annunca nexwvt B npegenax keagpaHtos Il n 1V, To

pasHoCTb ha3 HaxoauTCcs B Npeaenax

(T1/2~1T) Mnn (TT~311/2)

Kpome Toro, ecnm 4actoTbl 1 pa3HoCTH a3 ABYX U3MEPSEMbIX CUr-
HanoB KpaTHbl ApYr ApYry, Bbl MOXETE BbIYUCIUTL YacTOTHYIO U da-
30BYI0 KOPPENALMIO MeXAyY ABYMS CUrHanamu.

Tabnuua pasHoctn paz Xun Y

OTHOLe- PasHocTb a3
Hye 0° 45° 90° 180° 270° 360°
HacToT
curHanos

/1010 /1010
[ *Y Phase

Frequency ratio

0 15 90 180 10 360

»<

Mpumep 7: Ucnonb3oBaHue obHoBneHus MO yepe3 USB
[ns o6HoBneHus1 MO Bawero ocumnnorpada cnegyiTe criegyoLmm
waram.

1. MNpoBepbTe TekyLlyto Bepcumio MO kak nokasaHo B Tabnuue 2-19.
2. 3anuwuTte nocnegHioto Bepcuto MO coBmecTMMyto € BalvM anna-
paTHbIM obecneyeHnem Ha USB Hocutens.

Program Update System

e you are using U

PucyHok 3-8 MoaTteepxxaeHne npouenypbl 06HoBnexus MO.

3. BbikntounTe ocumnnorpad u yctaHosute USB HocuTenb B nopt
USB. 3atem Bkntouute ocumnnorpad. Ha akpaHe nosiBuTcsa npurna-
WweHuns, ans npoforkenns Haxmute [F5] ans otmensl - [F1]

Mocne Haxatusa [F5] Bbibepute daiin MO kak NokasaHO Ha PUCYHKe
3-9.Bbibop npou3BoanTCst BpaLLeHMeM MHOrogyHKLMOHANbLHOMO pe-
rynatopa. MNMocne Bbibopa HaxmuTe [F5]. Ecrnn Tonbko oguH dhaiin ¢
MO HaxoguTcs Ha USB Hocutene, TO AaHHOe OKHO He MOsiBMAeTCs U
aBTOMaTU4ECKV NEPEXOANT K CriegytoLemy Lary.

PucyHok 3-9 Buibop daiina MO ans o6HoBNEHWS.
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4. MosiBUTCA HAAQNUCh:
Are you sure you wish to update?
[ns npogomkeHusa obHoBneHns HaxvuTe [F5] ana otmeHs! - [F1]

Program Update System

lpdate progr
Ol

PucyHok 3-10 NoaTBepxaeHne 0GHOBMNEHMS.
5.MosiBuTCA Hagnuck: System upgrade is in progress. Please wait

Kak nokasaHo Ha PucyHke 3-11.
Mpouecc 06HOBNEHUst MOXET 3aHATb 3-5 MUHYT.

Program Update System

PucyHok 3-11 lMNpouecc o6HoBneHus.

6. Nocne okoHYaHMsA 0BHOBNEHUS NOSABUTCS Haanmncb

Upgrade is successfully complete. Please remove USB device,
then power off your oscilloscope and power it back on again to
complete the process.

cM. PucyHok 3-12.

Ynanute USB HocuTenb 13 nopTa 1 BbikNOUUTE ocuunnorpad Ans

3aBepLleHna yCTaHOBKMW. YcTaHoBka HoBoro 10 yCnewHo 3aBepLue-
Ha.

Program Update System

PucyHok 3-12 YcnelwHoe 3aBepLueHve 0OHOBNEHNS.

B cly4ae BO3HUKHOBEHUA ownboK B npovuecce yCtTaHOBKU cne,uyﬂTe
Lwaram OonncaHHbIM HUXeE.

BHumaHue! Ecnun ownbka o6HOBMNEHNs BO3HUKNA B pe3yrbTaTte c6osi
nUTaHust ocumnnorpaca — BbIKMOYNTE Er0 U NOBTOPUTE NpoLeaypy ¢
Havana.

Hwxe npmeefeHbl 4acTto BCTpeYarwmecd crnydan npu o6HOBEHUN
Mo.

1. Het dpaiina ans obHoBneHus.
Ecnu y danna pacwmpeHne oTnMyHoe oT .uts nosiBUTCA cnegyollee
coobLueHve:
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Can t find the valid update file! Please ensure there is update
file on the USB device then restart the operation.

2. MNonb3oBaTtenb ocTaHaBnNMBaeT 0GHOBMEHME.

Monb3oBaTenb Haxatuem [F1] MoxeT ocTaHOBUTL OBHOBMEHUE.
MosiBnsieTcs cnenytoLlas Haanuchb.

Remove the USB device and reboot.

Heobxogmmo nseneys USB HocuTenb 1 BbIKMOYMTL ocumnniorpad.

3. USB HocuTenb ussneveH nepen Hadanom obHOBMEHUs, NOSIBUTCA
Haanucb

USB device has been removed! Please reboot

USB HocuTenb 6bin n3BnedveH, noxanyicta nepectapTynre.

[ns npopormkeHns obHOBNEHWs BbIKMOYMTE ocuunnorpad, ycTaHo-
Bute USB HocuTenb 1 Bknouute ocuunnorpad.

4. HekoppeKTHbI (hann 06HOBREHUS.

B cnyuyae ecnu dain ¢ 0GHOBNEHWEM HE KOPPEKTHLIN NpU HaxaTum
[F5] nosiBuTCA Hagnuch

Incorrect upgrade document

Banmwwute Ha USB HocuTenb KOppekTHbIN chavin u nepecrtapTyiTe
npowecc 06HOBMNEHNS.

5. Owwmbka yteHus danna.

|-|pl/l 3TOM NOoABUTCA HAAMUCL:

Sorry,upgrade has failed. Please contact our after-sales ser-
vice department

OTa cuTyaumsi MoXeT BO3HUKHYTb €Cnu ocumnnorpad He noaaepxu-
BaeT AaHHbI HocuTenb USB. Monpobyiite 3anvcatk ¢aiin obHoBne-
HUS1 Ha APYroi HOCUTENb U MOBTOPUTL OBGHOBMEHME.

6. MonkbiTka 06HOBNEHNA Ha Gonee paHHio Bepcuio MO.

Software version too low. Please read the user manual for
further instructions.

3arpyanTe HoByto Bepcumio [10. MNpoBepbTe TekyLyto Bepcuto MO kak
nokasaHo B Tabnuue 2-19.

7. ®ann IO He coBMeCTUM C MoAenbio ocuumnnorpada.

Software and product model incompatible. Please read the user
manual for further instructions.

Cnepayet 3anucaTb hann, KOTopbli COOTBETCTBYET Baluen mogenu n
nepectapToBaTb OOHOBMNEHWE.

Mpumep 8: AkpaHHasa konus
Bbl MOxeTe coxpaHuTb 3KpaH ocuumnnorpada Mcnonb3ylo YHKLMI0

PrtSc

1. Haxmute Ha kHonky PrtSe ans coxpaHeHust Bcero akpaHa ocumn-
norpada.

2. 3anuMwuTe konuio 3kpaHa Ha USB HocuTenb. YcTaHOBUTE HOCK-
Tenb B rHe3no u Haxvute [STORAGE] Bbibepute Tvn 3anvcu BitMap.
MHOroyHKUMOHaMNbHbIM  PErYNATOPOM YCTAHOBUTE COXPaHsieMbIn

dain ot 1 go 200 n HaxxmuTe [F4] ans 3aBepLieHus npolecca.
= Bit Map

Bit Map

Ch2  Off M 50

PucyHok 3-22 KonnpoaHue akpaHa Ha USB HocuTenb.

nasa 4
CUCTEMHbIE COOBLWEHUA, MOUCK U
YCTPAHEHUE HEUCMPABHOCTEN

OnpeaeneHusi CUCTEMHbIX COOOLLLeHUN

Adjustment at Ultimate Limit (Bbixoa Ha npeaen perynmpoBkwm):
3710 cooblueHne MHPOPMUPYET O TOM, YTO PErynsaTop B TeKyLleMm
COCTOSiHUM [OCTWr npefena AuanasoHa HacTpounku. [anbHenwas
perynupoeka B AAHHOM HanpaBrieHun HeBo3MoXHa. CooblieHve
NOSIBMSAETCSA, KOraa A4OCTUraloT NpeaenbHOro 3HayeHns KoadULMEHT
OTKMOHEHWS, KOIPPULIMEHT pa3BepTKN, CMELLEHME MO FOPMU30oHTaNM 1
no BepTUKanu, ypoBeHb 3anycka.



USB Drive Connected (USB-auck nogkntouyeH): 310 coobLieHne
nosiBnsieTcs nocne nogkntoveHns USB-gncka k ocuynnorpady, ecnm
yAanocb yCTaHOBUTb COeVMHEHNE.

USB Drive Disconnected (USB-auck oTkntoueH): 310 coobLieHne
nosiBnsieTcsi nocrne oTknoveHns USB-ancka oT ocumnnorpada.
Saving (CoxpaHeHue): 310 coobLleHVe NOsBMsETCS Ha Aucnnee,
Koraa uaeT CoXpaHeHWe ocuMniorpamMmmbl B Namsitb. B HbkHeNn yactum
aucnnes nosiBrseTcs UHANKATOP BbIMOMHEHUS onepaLuu.

Loading (3arpy3ka): 310 coobLleHne nosiBnseTcs Ha aucrnee, Ko-
roa uaet 3arpyska ocuuniorpammbl U3 namsitn. B HwkHel vactm
aucnnes nosiBrseTcs UHANKATOP BbIMOMHEHUS onepauuu.

Mowuck n yctpaHeHne HeucnpaBHOCTEN

1. Ecnu akpaH ocumnnorpadgpa octaeTcs TEMHbIM, ¥ HA HEM HU-
Yyero He oTobpaxaeTcs nocne BKMOYeHWs npubopa, BbINONHWUTE cre-
ayoLye fencTBus:

1) MNpoBepbTe, HAAEXHO NN MNOAKIIOYEH LUHYP 3MEeKTPONUTaHus n B
NOPSAKE NN UCTOYHUK 3NEKTPOIHEPTUN.

2) NpoBepbTe, NPaBUNbHO M HaXKaTa KHOMKa BKIFOYEHWS MUTaHUs.

3) MNocne npoBedeHVsI ONUCAHHLIX Bbllle MPOBEPOK BbIKMOYMTE U
3aHOBO BKIMOUUTE NpUGOP.

4) Ecnn npnbop Bce elle He Aanochb BKMIOYNTb, CBSHXKUTECH C KOMMNa-
Huen UNI-T ana nposeaeHns pemoHTa ocumnnorpada.

2. Ecnn Ha pgncnnee He nosBnseTcs ocuunnorpaMma nocne
TOro, kak Bbl Modanu CUrHam Ha BxoA ocuunnorpada, BbIMOMHWUTE
crieqytolime OencTeus:

1) MNpoBepbTe NPaBMNbHOCTL NOACOEANHEHUS LLyNa.

2) MNpoBepbTe, HAaOEXHO N CUrHanbHLIA NpoBoA noaknoveH kK BNC-
pa3beMy BXOAHOrO kaHamna ocuunnorpada.

3) MpoBepbTe NPaBUNLHOCTL NOACOEANHEHNSA LWyna K OObEKTY n3me-
peHus.

4) MNpoBepbTe, reHepupyeT N1 06 LEKT M3MEPEHNS cUrHanbl (4ns 3To-
ro NoAcoedvHUTE KaHan C [OCTOBEpPHO reHepupyemblM CUrHamom K
npobrnemMHoMy KaHany).

5) MepesanycTute npouecc perucTpaumm curHana.

3. VMiamepeHHoe 3HayeHWe amnnuTyabl Hanpskenus B 10 pas
6ornblue UM MeHblUe, YeM AENCTBUTENbHOE 3HaYeHue:

MpoBepbTe, COOTBETCTBYET N KO3 ULMEHT ocrabneHuns, BbIOpaH-
Hbli AN AaHHOro kaHana, koadduumeHTy ocrnabneHusi, ycTaHoB-
NEHHOro Ha Lyne.

4. Ocumnnorpamma oTobpaxaeTcs Ha Aucnee HecTabunbHo.

1) MNpoBepbTe HacTpoWiKy NCTOYHMKa nyckoBoro curHana (SOURCE) B
MEHIO HacCTPOMKM 3anycka. YA0CTOBEpPbTECh B TOM, YTO OH COOTBET-
CTBYET KaHany, Ha KOTOpbli 4eNCTBUTENbHO NoJaeTcs curHan.

2) MpoeepbTe TUN 3anycka: Micnonb3ayite 3anyck no cdpoHTy (EDGE)
Onst obblyHbIX curHanoB M 3anyck no sugeocurHany (VIDEO) gns
BugeocurHanos. CtabunbHoe oTobpaxeHne ocuMnnorpammbl AOCTH-
raeTcsi TOMbKO MpY NPaBUIIbHO BbIOPaHHOM pexumMe 3anycka.

3) nonpobyiite cmeHuTb TUN pa3saskm (COUPLING) Ha pasBsasky ¢
nogaBneHnem BbICOKUX Unn Hu3kux yactot (HF Reject unu LF Reject
COOTBETCTBEHHO) NS TOr0 YTObbl OTUNLTPOBATHL BbICOKOYACTOTHbI
WM HU3KOYACTOTHBIN LIYM, KOTOPbIA SBMAETCA NOMEXon cTabunbHo-
My 3anycky.

5. OrtcytcTByeT
[RUN/STOP]:

1) MpoBepbTe, He ycTaHoBMeH nu pexum 3anycka (MODE) Ha Hop-
manbHbii (NORMAL) nnu oguHouHbin (SINGLE) B MeHI0 HacTporikm
3anycka, U He NpeBbILIAeT N YpOBEHb CUrHana ycTaHOBIEHHbIA Ha
avcnnee amanasoH.

Ecnn 310 Tak, cMecTMTe ypoBeHb CUrHama B LEHTp Aucrnes wnu
yCTaHOBUTE pexuM 3anycka Ha asTomaTudeckun (AUTO).

2) Haxxmute kHonky [AUTO] ansi 3aBepLUeHWs HAaCTPOMKM.

6. CKOpOCTb OTOBpaXEeHUs1 CHUXAaeTCA MPW BKITIOYEHUN pexuma
BbIGOPKN A@HHLIX C YCPeAHEeHNeM:

1) Ecnu BeINonHsieTcs ycpeaHeHve 6onee Yem no 32 ocumnnorpam-
MaM, CKOpPOCTb 0TOBpaXkeHWe nagaeT. ITO HOPMasbHO.
2) Bbl MOXETE YMEHBbLUUTL MHTEPBArbl BbIOOPKY C YCpeaHEHNEM.

7. Ocumnnorpamma oTobpaxaeTcs B CTyneH4aToM Buae.

1) O10 HopmanbHO. [NpuynHa, BEPOATHO, 3aKMO4YaeTcsl B TOM, YTO
YCTAHOBMEH CIIMLIKOM ManeHbKui Ko3dMULMEHT FOPU3OHTaNbHON
pa3BepTkn. Bbl MOXeTe ynyulnTb rOpM3OHTanbHOE paspeLueHue u
NOBLICUTL KAayecTBO OTODpaxeHWs yBenuveHnem KoadduumeHTa
rOpU30oHTanbHON pa3BepTKU.

2) Ecnu yctaHoBneH BeKTOpHbI pexum otobpaxeHus (VECTOR),
MPWYMHOM CTyNneH4YaToro BuAa OCLMMIOrpaMMbl MOTYT CIYXUTb OT-
Pe3Kku, COEAMHSIIOLIME TOYKU 3aperncTpypoBaHHbIX 3HA4YEHUN CUrHa-
na. Ons pelweHuss 3Tol MNpoBremMbl YCTAaHOBUTE TOYEYHbIA PEXUM
oTtobpaxeHus (DOT).

M306pa)KeHVIe nocne Haxatunda  KHOMKK

naea 5
NMPUNOXEHUA

FapaHTnA

Bbipgepxka u3 rapaHTunHoro obsizatenbcrTBa

Komnanusa UNI-T rapaHTupyeT, 4TO B TeyeHue 3-x NneT co AHA npnob-
peTeHust y ocduumansHoro amctpubbiotopa UNI-T B npousBeaeHHbIX
Hamu n3genusix He ByayT BbisiBMeHbl AedekTbl MaTepuanos Unu ms-
rotoBneHusi. Ecnu B TeYeHMe yka3aHHOrO CpoKa rapaHTuuM B Takom
usgenuu ByoyT obHapyXeHbl ykasaHHble AedekTbl, komnanma UNI-T
obecneynT peMOHT MMM 3aMeHy W3[enusl, Kak OnucaHo B MOMHOM
rapaHTMnHoMm obssatenbcTee. [InNs rapaHTUNHOrO OBCMYXUBAHUS UK
MONyYEHUs1 KOMUM MOMHOrO rapaHTUiHOro obszaTenbcTBa, noxanymn-
cTa, obpatuTecb Gnwkarniwee 61Opo MO nNpodaxam M TeXHUYECKOMY
obcnyxumanuto komnanum UNI-T.

Komnanust UNI-T He GepeT Ha cebsi kakmx-nmbo rapaHTUnHbIX 06s13a-
TENbCTB, KPOME OMUCAHHBLIX B 3TON BbIAEPXKKE UMM B TEKCTE MOSHOMO
rapaHTunHoro obsizatensctea. Komnanuss UNI-T He GepeT Ha cebs
Kakmx-nnbo rapaHTUiHbIX 00513aTENbCTB, CBSA3aHHLIX C TOBAapHbLIMMU
XapaKTepucTMkamn M3fAenvin Unu NpuUrogHoCcTbi0 MX ANS APYrux Le-
nen. Komnanma UNI-T He HeceT OTBETCTBEHHOCTU 3@ KOCBEHHbIE,
cnyYyalHble Ui Bbi3BaHHbIE NPeLeCcTBYOLMMY NOBPEXAEHNSMU.

Ecnu y Bac BO3HWKNM kakue-nmbo BONpoCk! Npu UCMONb30BaHUM Ha-
Wwux wusgenun, noxanyncra, cesxutecb ¢ Uni-Trend Electronic
(Shanghai) Limited nnu ¢ permoHanbHbIM AUCTPUOBLIOTOPOM.
infosh@uni-trend.com.cn http://www.uni-trend.com

MpunoxeHune A: TexHMYeCcKne XxapakTepucTuku

Ecnn He oroBopeHO MHOE, BCe TeXHMYECKMe XapakTepuCTUKW AaHbl

ansa pabotel ocuunnorpados cepun UTD2000L npu koadpcpuumeHTe

ocnabnenus wyna 10X. [nsa Toro 4ytobbl yAOCTOBEPUTLCS B COOTBET-

CTBUM XapaKTepuCTUK ocuumniorpada 3asiBfeHHbIM Hke, Heobxoam-

MO BbINOSHUTL criegytoLne npeaBapuTeribHbIe YCIOBUS:

= K MOMeHTy npoBepku ocuunnorpad AoSmkeH paboTaTb Henpe-
pbIBHO He MeHee 30 MUHYT Npu TemnepaTtype, COOTBETCTBYOLLEN
YCMOBWSAM 3KCNyaTaumm.

= Ecnu B npouecce paboTbl TeMnepaTtypa MeHseTcsa bonee, Yem Ha
5°C, Heobxoammo nposecTu camokanubposky (Self Cal), goctyn-
HYI0 Yepe3 MEeHI0 CUCTEMHbIX DYHKLMNA.

["apaHTMpylOTCSH BCE XapaKTEpPUCTVKM KPOME NMOMEYEHHBIX KaK «TUMo-

BOE».

TexHu4eckue XapakTepucTuku

Moagenb UTD2102CEL | UTD2052CEL | UTD2052CL
YacToTta guckpe-
TM3auum B pearb- 1My 500MI'y
HOM BPEMEHM
YacTtoTa B 9KBMBa- 50Ty 25Ty
JIEHTHOM pexume
Monoca 100Mry 50MIy 50MIy
nponyckaHus
BbiGopka BbiGopka, N1KOBLIN AETEKTOP, yCpeaHeHe
Mo N peructpaumsam, ogHOBPEMEHHO AN BCEX
YcpeaHeHue kaHanos, N MOXeT NpMHUMaTh 3Ha4YeHus: 2, 4, 8,
16, 32, 64, 128, 256
Bxoabl

Mo noctosiHHomy Toky (DC), no nepemen-
Homy Toky (AC), 3amblkaHWe Ha 3eMro
(GND)

PasBsiska Bxoga

BxogHon nMmnegaHc 1+2% MOm napannensHo ¢ 20 n® +3 nd

Honyctumoe ocnabnexuve

1X, 10X, 100X, 1000X
wyna

400B (nocTosiHHOE 1K NepemMeHHoe, npu
BxogHom nmnegaHce 1 MOwm)

MakcumanbHoe Hanpsbke-
HWe BXOHOro curHana

Bpewmsi 3agepxkn mexay

150 ncek
KaHanamu (TunoBsoe)

FopusoHTanbLHas cucrtema
MHTepnonsuus .
prionsul Sin(x)/x

ocLMNNorpammbl

[nwHa 3anucu 600KBbI6 ANng kaxgoro kaHana (2x600k)
25KBbIO Anst ogHoKaHanbHOW 3anucu 1 no

12,5KBbIO Ans kaxaoro kaHana npu AByxka-

HanbHOW perucTpauum

2Hc/pen-50 c/pen ana UTD2102CEL,

UTD2052CEL

mybuHa 3anucm

[wnanasoH
KoadhumumeHTa
pa3BepTku (c/aen) 5Hc/pen-50 c/pen ana UTD2052CL

C warom 1-2-5
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UHCTPYKLUA 110 SKCITNIYATALINN: cepusi UTD2000L-R

MorpeLHoCTb YacToThbI
AVCKpeTM3aumm n
BPEMEHW 3afepXKKu

+50 eq cyeTa (Ans noboro BpeMeHHOro WH-
TepBana =1 Mc)

MorpelHOCTb YPOBHSA
3anycka (Tunosas),
BEpHa Ans CUrHanos ¢

MorpelwHoCTb n3me-
PeHNst BPEMEHHbIX
nHTepBanoB AT (npu
MOJIHOM noroce npo-
nycKaHusi)

0,6

HC)

OpauHouHbIN curHan: (1 uHTepsan BbIGOPKM
+ 50 en cyeTa OT UBMEPEHHOIO 3HAYEeHNS +

HC)

YcpepHeHve >16: (1 nHTepBan BbIOOPKK +
50 en cueTa OT M3MEPEHHOro 3HayveHus + 0,4

poHTamm 220 Hc

+(0,3pen x B/pen) (B npegenax = 4 gen ot
LieHTpa gucnnes)

Bo3moxHoCTY 3anycka

HopmarnbHbIn pexxum/peXxxum npocmoTpa;
npeaBapuTenbHbIiA 3anyck v 3anyck ¢ 3a-
[EepXKoW, perynupyemas rnybvHa npeasapu-
TenbHOro 3anycka

[nana3zoH 3aepPXxKn

3anycka

100Hc—-1,5¢C

YcTaHoBKa YPOBHA Ha

BepTukanbHas cuctema

50% (Tunosas)

YacrtoTa BxogHoro curHana = 50 Ny

AHanoro-umdposomn
npeobpasosarenb

8-6UTHOE paspelleHue, ABa kaHana 06-
pabaTbiBalTCs OHOBPEMEHHO

3anyck no ppoHTy

Tun dpoHTa

[wnanasoH koacpduumeHTa
oTKnoHeHus (B/gen)

1mB/pen - 20B/oen Ha Bxoge BNC

Hapacratowmin, cnagatowmm

3anyck no ANUTENbLHOCTU UMMYNbCa

[nana3oH cMmeLeHns

= +10 geneHumn

Monoca nponyckaHua
nepunoauyeckoro
aHanoroBoro curHana

100MHz (UTD2102CEL);
50MHz (UTD2052CL, UTD2052CEL)

Pexum 3anycka

(6onbLue, MeHblUe, paBHO 3aAaHHOMY 3Have-
HUIO) ANSi NONOXUTENBHOTO UMMYNbCa;
(6onbLue, MeHblUe, paBHO 3aAaHHOMY 3Have-
HUIO) ANsi OTpMLATENBLHOIO UMNynbca

Monoca nponyckaHus
OAVHOYHbIX UMMYNbCOB

100MHz (UTD2102CEL);
50MHz (UTD2052CL, UTD2052CEL)

OnuTenbHoCTb
umMnynbca

20Hc —10c

OTknioyaemoe
orpaHv4eHune nomnochbl
nponyckaHWsi aHanoroBoro
curHana (Tunosoe)

20 MIy,

NMooyepeaHbIN 3anyck

3anyck no kaHany CH1

1o dpoHTY, N0 ANUTENBHOCTM UMNYbCca

3anyck no kaHany CH2

Mo d)pOHTy, no ANUTEeNbHOCTU nMnynbca

Hu3kovacToTHbIV Npegen
npu pa3Bs3ke Mo
nepemMeHHoOMy TOKy (No
ypoBHIo -3 ab)

<10 Ny Ha Bxoge BNC

Bpewmsi HapacTaHusl Ha
Bxoge BNC (tunosoe)

3,5Hcek, 7Hcek anst 100MIMy n 50MIy,
COOTBETCTBEHHO

MorpelwHocTb
KoadpumLmeHTa ycuneHus
NS NOCTOSIHHOrO TOKa

Mpu BEpTMKanNbLHON YyBCTBUTENLHOCTH:

1 mB/pen ~ 2mB/pen: 5% (npoctas
BblboOpka unu Beibopka ¢ ycpeaHeHnem)

5 mB/pgen: 4% (npocTas BbiGopka nnm
BblbOpKa C yCcpeaHeHnem

10 mB/gen ~ 50 B/gen: +3% (npocTas
Bblbopka unu Beibopka ¢ ycpegHeHnem)

MorpelwHoCTb n3MepeHus
HanpsbkeHus ans
NOCTOSIHHOTO TOKa (B
pexvme BbIGOPKY C
ycpeaHeHuem)

Mpu HyNeBoM BepTHKaIbHOM CMeLLEeHUM
1 ycpegHeHuu no N=16 ocuunnorpamm:

1 (5% oT n3amepeHHoro 3HayeHus + 0,1
aen + 1 mB) npu Beibope 1mMB/gen unu
2 mB/gen

1 (4% OT n3mepeHHoro 3HayeHus + 0,1
aen + 1 mB) npu Beibope 5mB/aen

* (3% OT n3mepeHHoro 3HayeHus + 0,1
aen + 1 mB) npu Beibope ot 10mMB/gen
no ~ 50B/gen

Mpu HeHyneBOM BepTMKaNbLHOM cMeLLe-
HUK 1 ycpegHeHun no N=16 ocuunno-
rpamm:

1 (8% OT CYyMMbI MI3MEPEHHOIO 3HaYEeHNS
1 cmelleHus + 1% oT cmelleHuns )+ 0,2
aen

+ 2mB (npu BbiGope 5mB/gen—
200 mB/pen), nu6o

+ 50mB (npw BbIGOPE >200MB/Aen—

U3mepeHus
PasHocTb HanpskeHun (AV) ¢
. npoMexyTok BpemeHn (AT
Py4Hon pexum P Y P (AT)
Mexay Kypcopamu, OoTcyeT|
(AT) B l'epuax (1/AT)
3HavyeHns HanpsxeHus wunu
KypcopHble
Pexunm cnexeHns |BpeMeHun Ans Touek OCLMmIo-
rpaMmel
BkntoyeHo oToGpaxeHue Kyp-
Pexum aBTOMaTu-
_|copa npu aBTOMAaTUYECKMX
YECKNX U3MepeHuii
N3MepeHusiX
N3mepeHne pasmaxa, amMnnuTyabl, MUHUManbHOA
ro, MakcumanbHOro, cpegHero, cpefHekBagpa-
TUYHOTO HaMpPsXKEeHUs, HanpshkeHWs BepLUMHbl W
OCHOBaHWSA MMMyNbCca, OTPULATENbHOMO M MOS0
XUTenbHOro BbIGpOCa, YacToThbl, Mepuopa, ANw-
ABTOMaTU4eckne
TENbHOCTW HapacTaloLwwero u cnagatoLero pPoH-
Ta, NONOXWUTENBLHOrO ¥ OTPULIATENBHOMO MMM b
ca, MONOXWUTENbHOr0 U OTPULATENbHOrO KO3
duruMeHTa 3anonHeHus, 3agepxkn 1->2 no Ha
pacTaloLieMy 1 cnagaroLemy poHTy
Monb3oBaTtens-
ckve napameTpbl |3 Tvna
nsmepeHust
MaTtemaTtunyeckue .
+, 5, X T
DyHKLMK
BHyTpeHHAs namsaTe: 20 rpynn ocumunnorpaMmm un
CoxpaHeHue oc- |20 ycTaHOBOK
uunnorpamm Brewnsa USB: 200 rpynn ocumnnorpamm v 200
rpynn akpaHos rno 1000 akpaHOB Kaxaas
BricTpoe npeobpa- OkHo X3HHWHra, XaMMuHra,
30BaHve Pypbe BriskmaHna, npsmoyronbHoe
(FFT) Touku BbIGOPKM 1024 To4ek
Purypebl Jluccaxy |PasHocTb a3 +3°

YacTtotomep
Pa3psigHocTb 6
YyBCTBUTENBHOCTb 30B AencTB 3Ha4YeHNs

ToyHoCTb (TNoBas)

+51 eq cyeta

50B/gen) Ducnnen
Mpu 0QMHaKOBbLIX HACTPOWKAX U YCNOBU- T LigeTHon, TFT C AnaroHanbio 178mm (7
MorpelHoCTb U3MEPEHMSA  [AX OKpYXaloLLeit cpe/ibl PasHOCTb Ha- un [10/iMOB)
pasHocTV HanpskeHun AV [npspkeHunid AV Mexay ABYMS ToYKamu P 800 (1o ropusoHTany) x RGB x 480 (o eep-
aspelleHue
(B pexumMe BbIGOPKM C ocumMnnorpamMmmebl Nocne ycpeaHeHus no p TMKaNM) NUKCENnoB
ycpeaHeHneMm) =16 ocuunnorpammam: + (3% oT nsme-
peHHoro sHauens + 0,05 aen) KoHTpacTHOCTb Perynupyemast
(TnoBas)
3anyck _ MHTeHCMBHOCTL nod-  |300 ka/m?
YyBCTBUTENBLHOCTb BHyTpeHl—WII/I. 1 nen CBETKM (TvnoBas)
3anycka _ BHewwhuit: 0,2B SQabik acnnes (ans PyCcCKui, aHIIMACKUIA, dpaHLY3CKWUI, UCNaH-
nanasoH ypoBHel v 7 i -
il yp + 8aen oT UueHTpa aucnnes monenei —R) CKMIA, NOPTYranbCKii yNpoLLeHHbIiA kuTait
3anycka CKWIA, TPAAVLMOHHBIN KUTAUCKUIA
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DyHKUMM MHTepderica

CraHpapTHas
o qovlr)‘/)p o 1x USB OTG
WcToYHMK nuTaHus
Hanpspkenne nutanmsa [~100-240 Bogpg, 45-440 'u, kaTeropums Il
MoTpebnsiemas MeHee 30BA
MOLLIHOCTb
MnaBkui npegoxpaHutens: 1,6 A, 250 B.
MpenoxpaxuTens MpenoxpaHnTenb pacnonoXxeH BHYTPU KOp-
nyca Ha nnaTte UCTOYHWMKA NMUTaHus

YcnoBusa okpyxawLen cpebl

pabouyas: 0°C — +40°C

XpaHeHusi: -20°C — +60°C
MpuHyauTenbHOE oxnaxaeHue BEHTUNSTOo-
pom

Temnepartypa

Cnocob oxnaxaeHus

OTHocUTenbHas <90% npu t° £+35°C
BNaXHOCTb <60% npu t? ot +35°C pgo +40°C
BuicoTa paboyas: o 3000m

XpaHeHua: go 15000m

MexaHun4eckue XapakTepucTuku

Pasmepsbl OnvHa 306 Mm
ny6uHa 122 MM
BbicoTa 147 Mm

Macca Be3 ynakoBku 2,2 Kr
C ynakoBkow 3,3 kr

3awmTa ot BHewHux Bo3gencteui IP (International Protection)

CteneHb 3awwmThl: IP2X

YacToTa perynupoBku

PekomeHgyemas YactoTa kanvbpoBku — pa3 B rof

MpunoxeHue B:

MpuHagnexHocT k ocuunnorpacdam cepun UTD2000L
CTtaHgapTHble NPUHAANEXHOCTH

e [lBa naccuBHbIX wyna (cM. WHCTpyKuMio Mo 3KcnniyaTauum nac-
CVMBHbIX LynoB) anvHon 1,2 M, ¢ ocnabnenvem 1:1 (10:1), cooTBeT-
ctBytoT ctaHgapTy EN61010-031: 2002.

KaTteropus nepenanpspkeHus: 150B, kaTeropus |l — B nonoxeHun
nepekntovatTens koacgduumeHta ocnabnenms 1X; 300B, kateropus Il
— B nonoxexun 10X

e OaMH WHYp NUTaHUs.

e /HCTpyKUMs NO aKcnnyaTaumm

e [luck ¢ nporpamMMHbIM o6ecneyeHnem

e USB kabenb: UT-D05

MpunoxeHune C: Yxoa u uncTtka

O6uwee obcnyxmBaHue

He xpaHWTe u He ocTaBnsnTe ocuunnorpad B MecTax, rae XUOKOK-
pUCTanMyeckuii AUcnnen B TeYeHUe ANUTENbHOro BpemeHu Gyaet
NoABEPXXEH BO3OENCTBUIO MPSAMbIX COMHEYHBIX Ny4ei.

BHumaHue! Bo unsbexaHue yuwepba ocuunnorpady unu Liynam He
[JonyckaiiTe nornajaHWe Ha HWUX ChpeeB, XMAKOCTEW M pacTBOpUTe-
new.

Yucrka

MpoBepsnte ocuunnorpad M LWynbl C YaCTOTOW, COOTBETCTBYHOLLEN
TpeboBaHUsIM ycrnoBuii paboTbl. [Ans OYMCTKU Hapy>XHOW MOBEPXHO-
CTV BbINOMNHUTE CrieaytoLume AencTBuS:

1. Markon TkaHblo yaanuTe Nbifib C MOBEPXHOCTU ocuumnnorpada u
LynoB. byabTe OCTOPOXHLI MPW O4MCTKE CTeKna Aucninesi, YTobbl He
HaHeCcTU LapanuH Ha ero NoBepXHOCTb.

2. Vicnonb3yiTe BnaxHyto, HO 6e3 cTekatoLmux Kanerb, MSArkyl TkaHb
Onst yucTkm ocuunnorpada. He 3abyabTe npeaBapuTenbHO OTKIHO-
YnTb NuUTaHue. Vcnonb3ynTe BoAy UMM MSIrKOE MOMOLLEE CPeacTBO.
Bo unsbexaHne noBpexaeHusi ocuunnorpada unm LynoB He UCMOfb-
3yinTe abpasnBHbIE U XUMUYECKME YUCTSLLME CPEACTRA.

OcTtopoxHo! Bo n3bexaHne KOpOTKOrO 3aMblkaHUsi
UM MomnyyYeHns TpaBM K3-3a MPUCYTCTBUSI BRarw,
obecneybTe MOMHy0 NpocyLKy npubopa nepea noa-
KMOYEeHWEeM NUTaHus.

B HacToOALYH UHCTPYKUUIO MOTYT ObITb BHECEHBI U3MEHEHNS 6e3
yBegoMIneHua.
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