UHCTPYKLUNA 110 SKCITNIYATALIMN

UNI-T

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

COLEPXAHUE

3aronoBok CtpaHuua
O6LLME NpaBUa MO BE30MACHOCTM......ceeeuueieaiiieeaiiiieeeieeaaaieeaeanes 1
BeepneHve 2
1. PykoBoAcCTBO nonb3oBarternsi. 2
OO6Lwume npoBepkmn 3

DYHKLMOHATBHBIE MPOBEPKM. ......eviiiiiieiiiieeeiiieeeieeeeeieee e 3
ABTOMaTUYeckasi HacTpoiKa OCLIMINIIOTPaMMBbL................
O3HakoMIeHne C CUCTEMON BEPTUKaNbHOW pa3BepTKu
O3HaKoMIeHVe C CUCTEMOW rOPU3OHTarNbHOW PasBepTKM....... 4
O3HakomeHne ¢ CUCTEMON 3anycka
2. Hactpoiku npubopa
HacTtpoiika cuctembl BEPTUKANbHON Pa3BEPTKM. ........ccueeee... 5
HacTpolika cuctembl ropu3oHTanbHOM pas3BepTKMy. ..
HacTpolika cuctembl 3anycka
[TOOHEPEAHBIN BAMYCK. ... et eeeiiiieeiiiie et e e 10
HacTpolika cuctembl peructpaumu....
HacTpolika cuctembl oTobpaXeHus. ..
3anoMVHaHNE Y BbI30B U3 MAMSATU. ...ceeeeiaiiiieeeaeeaaiiireeaaeaanes 12
HacTtpovika anbTepHaTUBHbIX (YHKLMIA
ABTOMaTUYECKNE U3MEPEHUSI
KYPCOPHBIE MBMEPEHUS. .....vv et 16

VMcnonb3soBaHue kHomkn RUN 16
3. [lpakTnyeckue npumepsbl .17
Mpumep 1: iamepeHne NPOCTbIX CUTHAMOB. .........vveeeeeeeaneenes 17
Mpumep 2: HabntogeHne 3agepXkku Npu NPoOXoXaeHUn
CUHYCOMAAMbHOIO CUMHAMA MO LIEMMU. . euuteneneneiiiiieeeaaeeaaees 17
Mpumep 3: OBHapyxeHWe OONHOYHOTO CUMHAMA. .....eveeeueeeeen. 17
Mpumep 4: MoagasneHve 6enoro LWyma B CUTHAME................... 18
Mpumep 5: Vicnonb3oBaHue KypCcopoB AN BbIMONTHEHUS
UBMEPEHUM. ...ttt 18
Mpumep 6: VicnonbaoBaHne MYHKUMN X-Y ..o 19
Mpumep 7: Ucnonb3oBaHne obHoBnenus MO vepe3 USB ....... 19
MpuMep 8: DKPAHHAA KOMUS ...uvvereeenenereeeeeeiiieieeaesennnenneeeens 20
4. CucTeMHble COOBLLEHNS, MOUCK U YyCTPaHEHNe
HENCMPABHOCTEM. ... euveereeenanannans 21
OnpefeneHns CUCTEMHbIX COOBLLEHWIA. . 21
[Mownck n ycTpaHeHWe HEUCNIPaBHOCTEMN. ........... 21
5. TlpunoxeHus.. 21
[apaHTus 21
MpunoxeHne A: TeXHUYECKNE XaPaAKTEPUCTUKM ........eeeeeeeannnse 21
MpunoxeHne B: MpuHagnexHocTn k ocuunnorpadgam
ceprt UTD2000L ....oviieiiiiiiiiee e 23
MpunoxXeHNe C: YXOA M UMCTKA. ceureeineierienaneneenenenennnns 23

O6Lwwue npaBuna no 6esonacHocTn

[aHHbIi  M3MepuTenbHbLIN  Npubop yaoBneTBopsieT TpeboBaHUsIM
ctaHgapToB IEC61010 k 6€30nMacHOCTU M3MEPEHWUIA, COrflacHO KOTO-
pbIM MMEET crieaytolimMe nokasatenu: AonycTumasi CTeneHb 3arpsia-
HeHus 2, kaTeropuv nepeHanpsbkeHus | - 1000B, 1l - 600B), aoBonHas
n3onsyus.

KaTeropusi |: curHanbHbIN ypoBeHb, crieumanbHoe o6opyaoBaHue nnm
anemMeHTbl 060pyAOBaHNS, TENEKOMMYHVKALMOHHbIE, 3NEKTPOHHbIE U
T.4., C MEHbLUMM MrHOBEHHbLIM MEPEHanpsKEHNEM, YeM B KaTeropum
Il.

Karteropws |l: MecTHbI ypoBeHb, 6biToBble Npubopkl, MTEPEHOCHOE
OBOPYOOBAHWE u T.4., C MEHbLUMM MrHOBEHHbLIM MNepeHanpsixe-
HueM, yem B kateropun Il

TexHuyeckoe OGCHYXMBaHWe [AOMKHO BbIMNOMHATLCA TOJNbKO
KBanuguumpoBaHHbIM NEePCOHarnoM.

He ponyckanTte Bo3ropaHusi U Nony4YeHusi TpaBm
Ucnonb3ynTe Hagnexawmn WHYpP nNUTaHusA. Vcnonb3ynte TOMbKO

LHYp NWTaHWsl, pa3paboTaHHblii Ans AaHHoro npubopa u cepTudu-
LIMPOBaHHbIN A8 UCMOMb30BaHKSA B BaLLEn CTpaHe.

McnonbsyﬁTe Haanexailyr po3eTKYy 3J1eKTPponuTaHusA. He BbI-
KnovanTe npwﬁop N3 PO3EeTKU, ecnu wyn mnun M3MepMTeJ’Ibell7l Ka-
6ernb NOACOEANHEH K MCTOYHUKY cuUrHana.

Ob6ecneybTe NpaBuUiibHOE 3a3eMrieHUe npubopa. JaHHbii Npubop
[orkeH BbITb Hagnexalum obpasomM 3a3eMrieH HyneBbIM MPOBOLOM
WHypa nuTaHus. Bo u3bexaHne MopaxeHWsi 3MeKTPUYECKUM TOKOM
npoBof 3a3emsieHust JoSkeH ObiTb NoakniodeH kK 3emne. MNoxanyi-
cTa, obecneybTe NpaBuiibHOE 3a3eMreHne nepes NoacoeanHEHNEM K
nto6oMy BXOAHOMY UMW BBIXOAHOMY rHe3zy.

MpaBunbHO NoacoeAuHANUTe Wynbl ocuunnorpadcda. O6wui npo-
BOA Llyna UMeeT TOT Xe MoTeHuuarn, Yto 1 3asemneHue. He nopa-
BaliTe Ha O6LLMIA NPOBO/ BbICOKOE HaMpsiKEHUE.

CoGniopaiiTe BCe OrpaHUY4EHUS Ha CUrHanbl, nogaBaemMble Ha
rHespa. Bo n3bexaHne BO3ropaHvst WM yaapa anekTpUYeckum To-
KOM, MpeBbILAWMM AOMYCTUMYIO BENUYMHY, NMPOBEpbTE BCE rMpe-
[OernbHO [OMYyCTUMbIE BEMUYMHBLI U 3TUKETKE Ha npubope. Moxanyi-
CTa, nepep nofknoyeHreM npubopa nayunte noapobHyto MHdopma-
LMIO O MpefenbHO AOMYCTUMbIX BEMUYMHAX, UMEIOLLYIOCS B UHCTPYK-
LMK Mo aKcnyaTaumu.

He mncnonb3yinTte npubop 6e3 kopnyca. He ucnonb3ayiite npudop,
€CIN ero BHELUHUI KOpMyC UNu NepeaHsis NaHeNb OTKPbIThI.

Ucnonb3ynte Hapnexawme npegoxpaHutenu. Vcnoneayite npe-
[OXPaHUTENWU N UHAMKATOPbI NEPErpy3kn TOMbKO TOrO TUMa, KOTOPLIA
npeaycMOTpeH ANsi AaHHOro npubopa.

He octaBnsaunTe BHyTpeHHMe Lenu OTKpbITbIMU. [MoxanyicTta, npu
NOAKMIOYEHHOM MUTaHUM He MpuKacalTecb K afnemMeHTaMm, oKkasaB-
LUMMCS OTKPbITBIMU.

He akcnnyaTtupyiTte npu6op npv NoAo3peHUn Ha Hanuume Heuc-
npaBHocTel. Ecnu Bbl Nogo3peBaeTe, YTo NpUBOp NoBpexaeH, Kea-
MUEULMPOBAHHBIM  CNELMANUCTOM MO PEMOHTY U OGCHyXMBaHUIO
[OMKeH BbITb BbIMOSIHEH Ero 0CMOTP.

OGecneubTe XOPOLUYH BEHTUNALMIO.
He akcnnyaTtupyiTe npubop B MecTax ¢ BbICOKOM BNaXHOCTbIO.

He 3KCFIJ1yaTVIpyﬁTe anGop B OrHeonacHbIX unu B3pbiBoonac-
HbIX YyCJTOBUAX.

MoppepxuBanTe NoBepXHOCTbL NPMGOpPa YMCTON U CYXON.

Mpepynpexaatowme HagnUCU U CUMBObI

Mpepynpexaarwwme Hagnucu Ha npubGope: Ha npubope MoryT
MpUCYTCTBOBAaTb CredyoLmne Haanucu:

«Danger» («OnacHocTb!») o6o3HayaeT HemnocpefcTBEHHYl onac-
HOCTb.

«Warning» («OcTopoxHo!») o6o3HavaeT noTeHLnarnbHyo onacHoCTb.

«Warning»: yka3blBaeT Ha YCIIOBUs, KOTOpble MOryT
MPUBECTM K MOMYYEHUIO TPaBM UM CMepPTENbHOMY UCXOAY.

«Caution»: ykasbiBaeT Ha YCIOBUs, KOTOpble MOryT
MPUBECTM K TNOBpexAaeHwo npubopa WM Apyroro
¥MyLLEeCTBa.

«Caution» («BHumaHue!») obo3Ha4aeT BO3MOXHOCTb MOBPEXAEHUSI
npubopa unu Apyroro UMyLecTea.

CuMmBonbl Ha npubope: Ha npuGope MOryT MpUCYTCTBOBaTb Crie-
JyroLime CUMBOSIbI:

Bbicokoe HanpspkeHve

BHumaHune! ObpatuTtecb K UHCT-
pYyKLuM

3alUNTHbIN BbIBOA 3a3EMIIEHMUS

BeiBog waccu npubopa

ViamepuTenbHbI BbIBOA 3a3eM-
neHust
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UHCTPYKLUA 110 SKCITNIYATALIUN: cepusi UTD2000L-R

BBEOEHUE

OTa MHCTPyKUMS coAepXUT WUHdopmauuio o6 3IKcnnyaTauuu
uMcpoBbIX 3anomuHarowmx ocuunnorpadoB cepun UTD2000L.
WHcTpyKuusa noapaspeneHa Ha creaylolume rnasbi:

naBa 1 PykoBoacTBo nonb3oBartens: [lpoctoe onucaHne dyHK-
L ocumunnorpada 1 3amevaHus no yCTaHoBKe.

naBa 2 HacTpoiiku npubopa: PykoBoacTBo no paboTte ¢ ocuumnno-
rpadom.

naea 3 [lMpakTuyeckue npumepbl: [pyuMepHble CXeMbl LENCT-
BUI, MO3BOMNSAIOLLMNE peLlaTh Pa3NnyHbie N3MepUTenbHbIe 3aJaqu.
naBa4 CucrteMHble COOGOLIEHUSl, MOMCK U YCTpaHeHWe Heuc-
npaBHOCTEN

FnaBa 5 TexHUuyeckoe obGcnyxuBaHue U noaaepxka

FnaBa 6 [lMpunoxeHus

MpunoxeHue A: TexHnyeckme xapakTepucTukn

MpunoxeHue B: Akceccyapsbl

MpunoxeHnue B: Yxog 3a ocumnnorpacgom

Ocuunnorpadbl cepun UTD2000L :

Ocumnnorpadsl cepun UTD2000L obecneunBatoT yaobcTBO B pabo-
Te, BblJaloLLMECs TEXHUYECKUE NoKa3aTenm U MHOXECTBO NepeaoBbiX
yHKUMA. DTO COBEPLLEHHBIN UHCTPYMEHT Ans GbicTporo u addek-
TMBHOTO BbIMOJTHEHUS U3MEPEHWIA.

[aHHasa MHCTPYKUMA npefcTaBnsieT coboii pyKoBOACTBO MO 3Kcnnya-
Tauum 3-x mogenen cepum UTD2000L-R:

Mogpenb Monoca YacToTa Oucnnen
nponyckaHus | AUCKpeTusauumu
UTD2052CL-R | 50 MI'y 500 MI'y LiBETHOMN
UTD2052CEL-R| 50 MI'y 1My LiIBETHOM
UTD2102CEL-R| 100 MI'y 1My LiBETHOM

PacwudpoBka 0603HaveHuUs
UT D2 xx 2 xxx -R
TT T— R - pycckossbluHbIl UHTEPdENC
C - uBeTHOM aucnnewn
E - yactota guckpeTtunsaumm 11Ty
L - aucninent 800 x 480 gwar. 17,8cm
2 - [Ba He3aBMCUMbIX kaHana
05 - nonoca nponyckanus 50MIy
10 - nonoca nponyckaHusa 100MIL
D2 - cepusi ocuunnorpacdoB
UT - o6o3HaveHune npounssogutens UNI-T

Ocumnnorpadbl cepun UTD2000L ocHalleHbl NpakTuyHOW nepenHewn
naHernblo, obecneyrBatoLent JOCTyN KO BCeM PYHKUMAM U yaobcTBo
paboTbl. HacTpoika Likan Bcex KaHaroB M pacrofiokeHne KHOMOK

ONTUMU3NMPOBAaHbI ANS HEMOCPEACTBEHHOrO HabnoaeHNs B npolecce

paboTbl. Mockonbky BHeWHee odopMrieHne npubopa BbINOMHEHO Ha

6ase TpagMLUMOHHBIX ocuunnorpadoB, Nofib3oBaTenu MOryT MpUCTy-

naTb k paboTe, He 3aTpayvBas ANUTENBHOrO BPEMEHU Ha U3YYeHUE 1

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

peHusim umeetcs kHornka [AUTO]. Hosble npubopbl obecneymsatoT
bonee afekBaTHyl0 nepefady OpMbl CUrHana M HacTPOWKy Auana-
30HOB.

B nononHeHwe k yaobcTay pabotbl npubopsl cepum UTD2000L Takke

OCHalLeHbl BbICOKOTEXHOMOMMYHBIMU  MHAMKATOPaMM U MOLLHbBIMU

yHKUMSIMU, 0BecneynBaOLMMN  BbICOKOCKOPOCTHLIE  U3MEpPEeHMs.

O6napasi 4YacToTon AucKkpeTusaumn B peanbHom Bpemenun 1 Iy (500

MrIu) n 50Ty (25 'Tu) B 9KBUBANEHTHOM pexume, 3Tu ocuuiiorpa-

bl MOryT OTOGpaaTb curHanbl ropasgo ObicTpee, ahdeKTUBHbIE

aHanuTu4yeckne yHKLUM 1 peXUMbl 3anycka obreryatroT 1ux 3anucb u

aHanus, a SpKAN KUOKOKPUCTaNMYeCcKUin AUCnnen u maremaTtunye-

ckue OyHKLUM No3BONSIIOT BbICTPO 1 YETKO HabnoaaTb U aHanuampo-

BaTb CUrHar.

OKcnnyaTauMoHHbIE XapaKTEPUCTUKM, NEPEYUCHEHHbIE HUXe, MNoka-

3bIBAKOT, MOYEMyY ocuunnorpadbl 3TUX CEPUA MOMHOCTbIO YAOBNETBO-

pSiT Bawwy TpeboBaHMs K BbINOMHEHWIO U3MEPEHUIA.

e [IBa aHanoroBbIX kaHana ¢ YyBCcTBUTENbHOCTLIO 1MB — 20B/gen.

e LiBeTHown xugkokpuctannuyeckun gucnnen HD ¢ paspelueHnem
800 x 480 nukcenew 1 yBenMYeHHON obnacTbio oTobpaxeHus oc-
uunnorpaMmel

e MHoOrosisblMHOE MEHI0, BKItOYaroLLee pycckui Aa3blk (Mogenu -R)

e [lopgoepxka USB-HakonuTenen n cBsi3M C KOMMbIOTEPOM 4Yepes
uHTepderic USB ans nepefayn AaHHbIX.

e ABTOMaTM4eckas KOHUrypaums oCLUNNIorpaMMbl U COCTOSIHUS

e CoxpaHeHve B MamsaTu OCLMMIIorpaMm, HacTpoek, BUTOBbIX KapT,
3arpyska HacTpoek

e [lepenoBas pyHKUMS yBENMYEHWs doparmMeHTa OkHa Ans aHanusa

[eTanen curHana u 4eTkoro pacCMOTPEHUSI.

ABTOMaTU4eCKoe nsmepeHune 28 napameTpoB curHana

ABTOMaTUYECKOE N3MEPEHUE NOMNOXEHUs Kypcopa

YHukanbHas yHKUMS 3anncu 1 BOCNPOM3BEAEHNS CUrHana

BcTpoeHHas dyHKUMst GbicTporo npeobpasoBaHus dypee (BINd

unm FFT)

e MaTemaTnyeckne yHKUMM AnA paboTbl C HECKONbKUMMW CUTHa-
namu (BKMoYasi CrioXXeHve, BblYMTaHne, YMHOXEHUE 1 AeneHve)

e Pexumbl 3anycka no ¢poHTy (Edge), no sugeocurtany (Video),
no anuteneHoctn umnynbca (Pulse width), n nooyepeaHbin (Al-
ternate) sanyck

e CucTema crnpaBKu Ha PyCCKOM W aHrnMACKOM si3blkax (Mogenu -R)

MpuHagnexHocTu Kk ocuunnorpadam cepum UTD2000L

2 x 1,2-meTpoBbIx naccuBHbIX wWwyna 1:1/10:1 (cm. WHcTpykumio no

paboTe C MacCUMBHbIMU Lynamu), COOTBETCTBYIOLIMX CTaHAapTy

EN61010-031:2002

e lHyp anekTponuTaHWs, COOTBETCTBYIOLUMI BCEM MeXayHapoa-
HbIM CTaHAgapTam

e /IHCTpyKUMS NO 3KcrnyaTaumm

e Kabenb USB UT-D05

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

naea 1
PYKOBOOCTBO MNOJNIb3OBATENA

Lindposbie 3anomuHatowme ocumnnorpadsl cepumn UTD2000L — He-
fOonbluMe KOMMaKTHble HacToSfbHble ocuumnnorpadbl. YaobHas B uc-
NMonb30BaHUU NepefHsis naHenb obecrneymBaeT ferkoe BbINOMHEHUe
OCHOBHbIX U3MEPUTENbHbIX Onepawuyi.

OTa rmaBa CoAepXXuUT CrieaytoLLyto Hdopmaumio

OO0Lwme npoBepkmn

®yHKLUMOHamMbHbLIE MPOBEPKM

KomneHcauus Liynos

ABTOMaTUYeCKasi HAacTPoiika ocLMnIIorpaMmmbl
O3HaKoMIIeH1e C CUCTEMO BepTUKanbHOW pa3BepTku
O3HaKoMIIeH1e C CUCTEMON FrOpPU3OHTaNbHON Pa3BepTKM
O3HaKkomIieH1e C CUCTEMON 3anycka

MepBbIit WwWar B Havane paboTbl ¢ HOBbIM ocuuniorpacdom Bce-
roa COCTOMT B O3HaKOMIIEHWM C COAEepXaHueM nepefHen naHenu
npubopa. ATOT NpaKTUYECKUA Noaxon NPUMEHUM U K LMEPOBbLIM OC-
uunnorpadgam cepum UTD2000L. B gaHHOM rnmaBe KpaTko OnucbiBa-
eTcsi coaepxmmoe 1 PyHKUMW nepeiHen naHenu, YTo no3BonuT Bam
ObICTPO 0cBOUTHL UndpoBble ocumnnorpadbl cepmn UTD2000L.

Ons ynobctea paboTbl PyHKUMM NEpefHen NMaHemnu UCMonHEHbI
BecbMa HarnsgHo. Ha nepepHen naHenu pacrnonaratoTCsl KHOMKU 1
perynstopbl. KHonka PrtSc npegHasHayeHa Ans BbiBOAa COAEPXKUMO-
ro akpaHa Ha BHewwHu USB nopt. ®yHKUMU KHOMOK CXOAHbI C TaKo-
BbIMU B Apyrux ocuunnorpadax. Psa 13 nsatu KHOMok cnpasa oT Auc-
nnes — KHOMku Ansa paboTtbl ¢ MeH0 (0603HaYeHbl cBepxy BHK3 C F1
no F5). 3Tn kHOMKM NO3BONAT BbIOpPaTh pasnuyHble ONLMK TeKyLLEro
MeHt0. [poyne KHOMKW ABMATCH (OYHKUMOHANbHBIMU, NO3BONSASA ne-
PEXOAUTb K MEHIO PasfUYHbIX (PYHKLMIA U HEMOCPEACTBEHHO BKIHO-
YaTb oTAeNbHbIe PyHKLMN.

UNI-T UTD2102CEL 100MHz1GS/s o

HORIZONTAL RIOGER
4 1pvely

s s

Invert

PucyHok 1-1 lNepegHsaa naHenb ocumnnorpados



TekcToBble 0603HAYEHWS YNPaBRSIOLLMX KHOMOK, MCMOSib3yemble, B
OaHHOW WHCTPYKUMW, WOEHTWYHbI 3HAYkaM Ha COOTBETCTBYHOLLMX
KHOMKax Ha nepeaHelt naHenu ocuunorpada.

Moxanyiicta, obpaTuTe BHUMaHWE, YTO B TeKCTe Bce 0B0O3HauveHusi
dhyHKLMOHASbHBIX KHOMOK JaloTCs B KBaApaTHbLIX KHOMKax, Hanpumep
[MEASURE] cooTtBeTcTByeT kHomke, obo3HaveHHon kak MEASURE
Ha nepenHen naHenu npubopa.

MHoro thyHKLIMOHAMBb HBIA MpakTuiHoe YnpasneHue
perynaTtop MeHK paGoTon
UNI-T UTp2102cEL oo | =] =
- e [ bind Hactponka
[F1] = S 3anycka
[l ) € L FopusoHTaMbHasA
& & (= passepTka
Irs 3
- — BepTukaneHaa
] .) = pasBepTKa
o

—
o i n nf Bbixop, curHana
! ) pil KOMMEHC aun

Wwynoe

8 B | |
| Bx oA ANA BHeWHero
Bxop ana sanycka

USB nopT aHanoroBoro
curHana

PucyHok 1-2a Cxema opraHoB ynpaBsrieHus Ha nepegHen naHenu

MonoskeHWe MOMeHTa 3anycka

CocTosHMe 3anycka CmeLueHe No ropM3oHTanu

Coupling

MeTka 7 !

— I ST SR ¥ R SN oo =
kaHana 1 ¢ H LU MeHio
thyHKLMOHaNEHBIX
KHOMOK

OkHo
MeTka ocuMnorpamMm

Kanana2 — "

YYBCTBUTENBHOCTD TOPUIOHTANBHBIN
no BepTUKanu MacLuTaé

PucyHok 1-3 Cxema nHTepderica aucnnes

O6Lwwue npoBepKun
[ns npoBepku Bawero HoBoro ocuunnorpada cepum UTD2000L mbi
npeafiaraem BbINOSHATL creaylowme AeNCTBUS:

1. MpoBepka npuGopa Ha HanuMune HeUcnpaBHOCTEW, MONyYeH-
HbIX NMPY foCTaBKe

Ecnu kapToH ynakoBku UNnu 3almMTHbIE NEeHONNacToBble 6rokM UMetoT
CepbesHble MOBPexXAeHVs, noxanyncTa, NpoBeanTe MOMHy NpoBep-
Ky npmbopa 1 npuHagnexHocTen, YTobbl yoeanTbesa B yA0OBNETBOPY-
TeNbHbIX ANEKTPUYECKVX Y MEXaHNYECKUX XapaKTepucTuKax.

2. MpoBepka npuHagnexHocTen

MepeyeHb NpMHAANEXHOCTEW BXOAALMX B KOMMIEKT MOCTaBKU Npwi-
BegeH B pasgene «[lpuHagnexHocTn ocuunnorpacdos cepumn
UTD2000L» HacTosilen nHCTpykuun. Moxanyincra, yaoctoBepbTeCh
B HanM4uu BCeX NPUHaANEXHOCTEN NepeyncrieHHbIX B 3TOM NepeyHe.
B cnyyae obHapyXeHWs OTCYTCTBYIOLUMX WNW MOBPEXOEHHbIX Npu-
HadnexXHOCTeNn, noxanymncra, CBSXKWTECh C HalWMM AUNEepoOM Unun ¢
HaLUMM MECTHbIM NPeACTaBUTENbCTBOM.

2. TwaTtenbHbIW OCMOTP NpuGopa

Ecnu ocuunnorpad uMeeT HapyXHble NOBPEXAEHUS, HE (DYHKLMOHN-
pyeT Haanexawium obpasom unm He yaaeTcsl NMpPoBECTU TECTUpPOBa-
HWe XapaKTepUCTUK, NoXanyncra, CBSXKATECh C HALLWMM AWUIEPOM Unn
C HaLUVMM MECTHbIM NPeACcTaBUTENbCTBOM.

B cnyyae obHapyxeHus noBpexaeHWi, NofyyYeHHbIX Npu OOCTaBKe,
noXanymncra, CoXpaHuTe ynakoBKy W COOBLMTE O HWX B HaLl OoTAen
poctasku mnu Hawemy aunepy. Komnanua UNI-T npoussepet pe-
MOHT U 3aMeHy NoBpeXxAeHHoro npubopa.

PyHKLMOHarNbHbIE NPOBEPKU
YT06bI YOEAUTLCS B HOpMarnbHou paboTe ocuunnorpada, BbINonHUTe
(bYHKUMOHanNbHbIE NPOBEPKU NO CreayoLym aTanam.

1. BknroyeHne npubopa

Bkntounte npubop. HanpspkeHne anekTponutaHus OOMKHO ObiTb B
npegenax 100-240B, 45-440ly. MNocne noacoeguHeHUst anekTponu-
TaHWUA, 3anycTuTe BbINOSIHEHVWE CaMOKanMbpOBKM AN ONTUMMU3aLUK
TpaKTa curHana B Lensix NoBblLLEHNS TOYHOCTU U3MEPEHUIA.

[Ins nepeknioYeHns B pyCCKOS3bIYHbIA MHTEPENC HaXXMUTE KHOMKY
[UTILITY] » B nyHkTe meHio Language Bbibepute Pycckui s3bik.
[nsa 3anycka kanubposku Haxxmute kHonky [UTILITY], a 3atem kHonky
[F1] (Self Adj) n nosTopHo [F1] (Execute) ans ctapta kanubpoBku.
[na 3arpy3ku HacTpoek no ymonuyanutio Haxwmute [UTILITY], 3atem
kHonky [F5] (Next) satem [F1] (Reset) n [F1] (Execute) ans 3arpys-
KV HaYarnbHbIX YCTAHOBOK MO yMOMYaHuio (CM. PucyHok 1-4).

rKHOI‘IKa BKIMOYEHUA NMUTAHUA

LINIT UTD2102CEL 100MH:

KHonka
UTILITY

PucyHok 1-4

OctopoxHo! Bo usbexaHue onacHocTn ybeauTtecb, 4TO
ocuunnorpad HafgexHo 3a3eMIieH

2. MNopava curHana

Ocuunnorpadbl cepun UTD2000L ocHalyeHbl ABYMS BXOAHBbIMU Ka-
Hanamu 1 oZHVMM KaHaslom BHeluHero 3anycka. CurHasbl nogatTcs B
criefytoLLem nopsiake:

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

PucyHok 1-5 YcTtaHoBka nepekntoyatens ocnabnexus

2) Bam HyXHO ycTaHOBUTb k0adpurumeHT ocrnabneHus Liyna ocuwmr-
norpadga. 10T KO3IPPULMEHT NO3BOMSET U3MEHSATb BEpPTUKANbHYIO
WwKany TakMm 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

‘s§’ BY Limit

‘ ) OFF

‘ y Volts/Div
N

Probe ration

Invert

OFF

PucyHok 1-6 YcTaHoBKa koadhdmumeHTa ocrnabneHus Ha Lyne
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3) MoacoeanHNTe KOHYMK Lyna U 3aXUM 3a3eMIeHNs K COOTBETCT-
BYIOLLMM BbIBOAAM CWUrHana KommeHcaumu LynoB. Haxmute KHOMKy
[AUTO] 1 Yepe3 HeCKONbKO CEKyHA Bbl YBUAWTE Ha AUChriee npsimo-
yronbHbIi curHan Ha yactote 1 kly ¢ amnnuTygon okono 3B (cwm.
PucyHok 1-7). TloBTOpuTE 3TU Warn Ansi NpoBepku BTOPOro kaHana
(CH2). insa oTkntoyeHnst NepBoro kaHana Haxmute PyHKUMOHaNbHY0
kHonky [CH1], a 3aTem HaxmuTe pyHKUmMoHanbHyto kHomnky [CH2] ans
BKITIO4EHMSA BTOPOro kaHana. [Mostopute warun 2) u 3).

W Pas: 0.00ps

Imvert

Bl 500my OFF

PucyHok 1-7 CurHan KoMneHcaumm Liyna.

KomneHcauus wynos

Mpy noacoeAvHeHWM LWyna K Kakomy-nubo M3 BXOAHbIX KaHaroB B
nepBbI pa3 NpoBeauTe 3Ty KOPPEKTUPOBKY, Y4TODObI cornacoBaTb na-
pamMeTpsbl Lyna U BXOAHOro kaHana. Mponyck aToro atana kanubpos-
KM MOXET MPUBECTU K owmbkam B uaMmepeHusix. [NpoeegmTe komneH-
cauuio LWynoB crieyoLumm obpasom:

1) B MeH HacTpoiku LiynoB BbibepuTe 3HayeHue KoaddpuumneHTa
ocnabnenna 10X. YcTaHoBUTE nepekmniovaTtenb Ha Liyrne B Monoxe-
Hue 10X 1 nopgcoeamHuTe Wyn k nepBomy kaHany (CH1). Ecnu BblI
ncnonb3yete HacaaKy-KpPOYOK Ha HaKOHEYHMK Liyna, obecneybTe ee
npaBuIIbHYI0 MOCaAKy U HaOEXHbI KOHTaKT co wynoM. [MoacoeanHu-
T€ HaKOHEYHMK LLyna K pasbemMy BbIXOA4A CUrHamna KoMmneHcauuu Ly-
MoB, @ 3aXMM 3a3eMreHus — K 3a3emnsioLemMy npoBody KOMMeHca-
LK LLIYTOB.

2) MpoBepbTe dopmy curHana Ha gucninee (cMm. PucyHok 1-8).

I TuT

MepekomneHcauusa MpaBunbHasa kKomneHcaumss  HepokomneHcaums

PucyHok 1-8 KannbpoBka komneHcaumm Lynos.

3) Ecnu Bbl BUAMTE hOpMY CUrHama cooTBETCTBYIOLLME MEPEKOMMEH-
cauuv nnv HefoKOMMeHcauumn, NOACTPONTE NepeMeHHy eMKOCTb Ha
Llyne ¢ NMOMOLLIbIO OTBEPTKM C HEMETanIMYeCcKon PyKOSITKOW Tak, YTo-
6bl NONY4YnTL hOPMY CUrHamna, CooTBETCTBYIOLLYIO NPaBUNbHOW KOM-
nexHcauuu.

OcTtopoxHo! Bo wusbexaHue MOpPaxeHUs 3SneKTpUYecKUm
TOKOM MPU M3MEPEHUN BbLICOKUX HampsiKeHun, obecneybTe
LLeNoCTHOCTb M30NsAUMKM NpoBoAa Lyna. He npukacantechb k
MeTanmnmM4yeckum YacTaM Liyna, ecriv OH HaxoAMTCS B KOH-
TaKTe C BbICOKMM HanpshXeHUeM.

ABTOMaTMUeCKasa HaCTpoWKa ocLMnIorpaMmmbl

1. MNogante namepsiemblin CUrHan Ha BXOOHOW KaHan ocuunnorpada.
2. Haxwvute kHonky [AUTO]. Ocuunnorpad aBToOMaTUYeckn yCTaHo-
BUT KO3(MPUUMEHT OTKIOHEHMUS, KOIDMPULMEHT Pa3BEPTKN U PEXUM
3anycka. Ecnu Bam notpebyeTtcs Gonee getanbHasi HacTponka, Bbl
MOXeTe BpY4YHYyl0 MOACTPOWUTL BCE NapameTpbl Nnocne npoBeaeHus
aBTOMaTW4ECKON HaCTPOWMKW ANt NOMyYeHWss OnTMMansHoOro otobpa-
XEHWUs curHana.

O3HaKoMIeHMe C CUCTEMOW BEPTUKaNbHON pa3BepTKU

Kak nokasaHo Ha pucyHke 1-9, B 30He ynpaBrneHusi BepTuKanbHOW
pasBepTKOM HaxoAMTCS psin KHOMOK W perynsitopoB. Criepyolime
[e/CTBMSI MOMOryT BaM O3HAKOMUTBCS C UX UCTONb30BAHNEM.

1. MNMoBopoTOM perynstopa BepTUKabHOTO CMELLEHWUs curHana no-
MeCTUTE OCLMIMorpaMmmy o LeHTPY OkHa. Perynsatop BepTukansHOro

4

CMeLLEeHUs curHana rno3BomnseT YNpaBnsiTb MOMOXEHUeM OCLMIINO-
rpamMmmMbl MO BepTvKanbHOW ocu. [pu nMoBopoTe perynsitopa 3Hauok,
oTobpaxaloLmin kaHan 3asemreHns OyaeT nepemellaTbCs BHA3 UMn
BBEPX BMECTE C OCLMNNOrpaMmoit.

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

CoBeTbl N0 M3MepPEHUAM

Ecnu peanunsoBaHa pasBsidka kaHana no nocTosiHHOMY TOKY,
MOCTOSIHHYIO COCTaBISIIOLLYIO TOKa MOXHO ObICTpPO u3me-
pUTb, N3MEPUB Pa3HOCTb MOTEHLMAaNoB MeXdy CUrHanom u
3emren (HyneBbIM NoTeHUMarniom).

Ecnu peanusoBaHa pasBsiska KaHana no nepeMeHHoMmy To-
Ky, MOCTOsIHHas cocTaBnsioLas curHana dyaet oTceyeHa.
Mpn Takon pasBsA3ke ANS MCCNeAOoBaHUS CUrHama MOXHO
MCnonb30BaTh PEXUM € 6onbLUen YyBCTBUTENbHOCTbLIO.

Ucnonb3ynte kHonky [SET TO ZERO] ansa GbicTporo
BO3BpalleHUs1 K HyrneBOMY MOJIOXKEHUIO ABYX aHarnoro-
BbIX KaHarnoB Mo BepTUKanu.

OTa KHoMnka nossonsieT cobpacbiBaTb BepTUKANbHOE CMeLLe-
HWe, ropu3oHTarnbHOe CMELLeHWe B HyNeBOe MONoXeHve
(LueHTpanbHas To4ka)

2) N3meHsiTe BepTMKanbHble HACTPOMKM, OTCMEXMBas WU3MEHeHue
NHPOPMaLIMK O COCTOSIHUN.

Bbl  MoOXeTe OueHUTb U3MEHeHVs [uana3oHa BepTUKanbHOW
pa3BepTkM MO MNOKa3aHWAM CTONbLa COCTOSHUA B HWDKHEM Yriy
aucnnes. MameHute cooTHoweHue «BonbT/genexHve» (B/gen) no
BEepTVKanM MOBOPOTOM perynsatopa BepTuKamnbHOW LiKanbl. Bbl
obHapyxuTe, YTo B CTONOLE COCTOSIHUSI COOTBETCTBYHOLLMM 06pasom
M3MeHunocb 3HadeHue pauanasoHa. Haxmwute [CH1], [CH2] wnn
[MATH] v Ha gucnnee oTobpasvTcst COOTBETCTBYIOLLLEE MEHHO, 3HaK,
ocuunnorpamma n nHdopmauma o AnanasoHe. [oBTOpHOe HaxaTtune
Ha 3T KHOMKW OTKIMIOYMT BbIOPaHHbIV kaHamn unu onepawuio.

O3HaKoMIeHue ¢ CUCTEMOW ropuU3oHTanbLHOW pa3BepTKU

Kak nokasaHo Ha pucyHke 1-10, B 30He ynpaBfeHus ropusoHTanbHon
pa3BepTKOW HAaXoAUTCHA oAHa KHoMKa u ABa perynatopa. Cneayowime
[eNCcTBUSI MOMOryT BaM 03HAaKOMUTLCS C MX UCMONb30BaHNEM.

PucyHok 1-10 3oHa ynpaBreHusi ropu3oHTanbHOM pasBepTKoM Ha
nepenHen naHenu

1) MoBoOpOTOM perynsTopa ropusoHTasnbHOM LUKanbl U3MEHSIeTCsl Be-
NUYMHA FOPU3OHTamNbHOW Pa3BEPTKU, COOTBETCTBEHHO MEHSIETCS WH-
dopmauua B cronbue cocTosiHusA. [MoBepHUTE perynsTop ropusoH-



TanbHon wkanbl [SCALE], 4To6bl M3MeHWTb AMana3oH pasBepTku
«cekyHa/nenenne» (SEC/DIV). Bbl obHapyxwuTe, YTO TeKyLuiA CTomM-
GeLl COCTOSIHUSI U3MEHUIICS COOTBETCTBYHOLUMM obpa3oM. [dnanasoH
N3MEHEHUs1 CKOPOCTU FOPU30HTaNbHOW pa3BepTKu COCTaBNAET 2HC —
50cek ¢ warom 1-2-5.

* MNprmeYaHne: ananasoH ropm3oHTanbLHOV pa3BepTky 3aBu-
CUT OT Mogenu ocuunnorpada.

2) VicnonbayinTe perynatop ropudoHtansHoro cmelleHuns [POSITION]
[ONsi MOACTPOWKU MOMOXEHUS! OCLMMINOrpaMMbl Ha FOPU3OHTaNbHOM
Lwkane. Perynsitop ropy3oHTanbHoOro CMeLLeHus ynpasnsieT CABUIOM
3anycka. Korga ata dyHkumMs ncrnonb3yeTes Ans caBura 3anycka, npu
MOBOPOTE PEerynstopa ropu3oHTanbHOro0 CMELLEHNS Bbl YBUAUTE U3-
MeHEHVE OCLMNNorpamMmmbl.

3) Haxmute kHonky [HORI MENU] ansi otobpaxerus meHio ZOOM.
Haxogscb B aToM MeHto, HaxxmuTe [F3] ans BknoyeHus pexuma yse-
nuyeHus dparmerTta okHa (Window). [ina Bbixoga uns pexuma Win-
dow Expansion Haxmute [F1] n BepHUTECH K OCHOBHOW BPEMEHHOMN
wkane (Main). B aToMm MeHI0 Bbl MOXeTe YCTaHOBUTb BPEMS 3a4epK-
kn Hold off, ncnonb3ys mHorodyHkumnoHanbHbli perynstop [MULTI
PURPOSE]

KHonka ans GbicTporo BO3BpalLeHUsA cABUra MOMEHTa
3anycka K HynieBoMy MOSOXeHUIo.

Krnonka [SET TO ZERO] nos3BsonsieT GbICTPO BEPHYTHCH K
HyNeBOMY MOJIOXEHWIO, BO3BPALLAs MOMEHT 3anycka K LieH-
TpanbHOW TOYke MO BepTuKanu. Bbl Take MoxeTe noacTpo-
UTb MOMOXEHMe OCLMMNNIorpaMmbl MOBOPOTOM perynsiropa
FOPU3OHTAIILHOTO CMELLEHNSI.

OnpegeneHue:

MomeHT 3anycka obo3HavaeT TeKyLMA MOMEHT 3arycka
OTHOCUTENBHO LIEHTParnbHON TOYKM 3arnOMMHAIOLLErO YCT-
ponctea. lMoBopaumBasi perynsatop ropu3oHTanbHOro cme-
LLleHWsl, Bbl MOXeTe nepemMellaTtb TOYKy 3arlycka Mo ropu-
30HTanm.

3apepxka 0603HavaeT cABUr MOMEHTa 3anycka Ha 3ajaH-
HbIA MPOMEXYTOK BpemMeHU. Bpemsi 3agepku ycTaHaBnvBa-
eTcsi  MOBOPOTOM  MHOrOYHKLIMOHAMNbLHOrO  perynsitopa
yrnpaBneHus.

O3HaKkoMreHue ¢ cUCTeMON 3anycka

Kak nokasaHo Ha pucyHke 1-11, B 30He ynpaBneHusi 3anyckom pacno-
MOXEH OOWH PErynsTop M KHOMKM ynpaeneHusi. Cnegyoline OeincT-
BUS1 MOMOTYT BaM 03HAaKOMUTBLCS C UX UCMOMNb30BaHUEM.

TRIGGER
A LEVELY

@

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

1) Wcnonb3yiite perynatop Ans U3MEHeHUs ypoBHSA 3anycka. Ha guc-
nree Bbl YBUAWTE 3HAYOK, yKa3biBaOLLMIA YPOBEHb 3amycka. 3Hayok
nepemellaeTcs BHWU3 UM BBEPX COOTBETCTBEHHO MOBOPOTY peryns-
Topa. B mpouecce U3MeHeHWsi ypoBHs 3anycka Ha aucnnee otobpa-
XaeTcst MeHsiloLLeecs 3Ha4YeHre YPOBHS 3anycka.

2) Haxatnem kHonku [TRIG MENU] B 30He ynpaBneHusi 3amnyckom
OTKPONTE MEHI0 HaCTPOMKK 3anycka Ans M3MeHeHus HacTpoek (Pucy-
Hok 1-12).

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

dpoHT)
Haxwmute [F4] n yctaHoBute Mode (pexum 3anycka) Ha Auto (aBTo-

MaTU4eCKUiA)
Haxwmute [F5] n ycraHosuTte Coupling (pa3ssska 3anycka) Ha AC (no
nepemMeHHOMy TOKY).

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

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

Hade

Coupling

PucyHok 1-12 MeHto HacTponku 3anycka

naBa 2
HACTPOWKU NPUBOPA

Bbl 03HaKOMUNNCb C OCHOBHbIMW OMepauusiMu ynpaBrieHust BepTu-
KanbHOM W rOpU3OHTanlbHOW Pa3BepTKOM U MEHIO CUCTEMbI 3arycka.
Mocne npouTeHusi rmaBbl Bbl AOMKHbI ObITb CMOCOGHBLI UCMONbL30BaTh
MEHIO [ANs HACTPOWKM Ballero ocuunnorpada. Ecnu Bbl elle He oc-
BOWUMM 3TU METOAbI M onepauun, obpatuteck k [nase 1.

Cnepywollas rmaBa CoOAepXUT MHopMaLunio:

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

e Hactpoika cuctembl ropusoHTansHoi passepTkun [MENU], [HO-
RIZONTAL POSITION], [HORIZONTAL SCALE]

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

[FORCE]

HacTtpoiika metoaa Bbi6opkv [ACQUIRE]

Hactpoiika aucnnes [DISPLAY]

CoxpaHeHuie u Bbixos [STORAGE]

Hactpoiika cnpasku [UTILITY]

AstomaTtuyeckme nameperusi [MEASURE]

KypcopHble namepenuss [CURSOR]

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

HacTtoatenbHo pekomeHAyeTcsi TwWaTenbHO WM3y4YWTb 3Ty rmaBy Ans
NyYLIero NOHMMaHWSA Pas3nnyHbIX U3MepUTeNbHbIX MYHKLWIA 1 cucTe-
Mbl ynipaBneHus ocuunnorpadamu cepum UTD2000L.

HacTtpoiika cuctembl BepTUKarbHOM pa3BepTKu

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

Kaxgblin KaHan nMeeT CBOe MEHK BepTUKaNbHOW pasBepTku. Kaxabin
napameTp criefyeT ycTaHaBnvBaTb MHOMBMAOYanbHO AFs KaXO4oro
kaHana. Haxmute kHonky [CH1] wnu [CH2], n cuctema otobpasut
MEHIO yrnpaBreHusi NepBbiM UM BTOPbIM KaHaroM COOTBETCTBEHHO.
3a Gonee nogpobHbIMU MOSICHEHUSIMU OBPaTUTECH K HUKecneayto-
wen Tabnuue 2-1:

Ta6nuua 2-1 MNosicHeHUs1 K MeHI0 KaHanoB

BapuaHTbI
MMyHKT MeHI0 - MosicHeHusA
HacTpoWKMu
AC OTcekaeTcs NOCTOSHHAsA CoCTaB-
nsiroLLasi BXOLHOro curHana.
Coupling DC — nponyckatoTcst 1 NOCTOSAHHAsA
(pa3Bsi3ka) DC 1 NepemMeHHasi cocTaBnsioLme
BXOAHOrO curHana
GND BxopHon curHan oTknoyaeTcs
ON OrpaHu4eHve Nonockl NPonyckaHusl
BW Limit [0 20MI'y, ymeHbleHne BY wyma
OFF Be3 orpaHuyeHuns nonochl
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'pybas perynupoBka koacduumeH-
Coarse Ta OTKMOHEHWS NO BEPTMKaNu ¢
VOLTS/DIV waramu 1-2-5
(BOnbT/OENEHNE) ToyHasi HacTpoiika B npeaenax La-
Fine ra rpybou HacTpowikv ANs ynyuylue-
HWSi pa3peLUeHns No BepTMKamu
110); Bbibepute ogHy 13 BENUYUH KOI-
Probe (wiyn) dmumeHTa ocnabnexus Lyna, co-
Hy 100X OTBETCTBYIOLLYIO YCTAHOBIIEHHOMY
1000X Ha Lyne KoadrUneHTy
Invert ON MHBepcust ocumnnorpamMmmbl BKI.
(nHBEpCUSA) OFF HopmanbHas ocuunnorpamma

1. HacTtpoiika pa3Bs3ku kaHana

B kayecTBe mpvmepa npumem, YTO CUrHan noAaeTcs Ha NepBbln Ka-
Han. MNycTb uM3mepsiembll curHan npeacTaBnseT coboi CUHycou-
AanbHoe konebaHune, coaepxalliee NOCTOSHHYIO COCTaBMSIOLLYHO.
Haxwmute [F1] ansa Beibopa napametpa AC. lNpu aTom ycTaHaBnvea-
eTcs pa3Bsi3ka Nno nepeMeHHoMy TOKy. MocTosiHHas cocTaBnsioLLas
nsmepsiemoro curHana byaet otceveHa. Ha gvcnnee nossutcs cne-
ayoLas ocuunnorpamMmMa.

pling HacTtporika
AC pasBsA3Ky Mo
Linit nepemMeHHOMy
0 TOKY

Invert

OFF

PucyHok 2-1 OTceyeHne NOCTOSIHHOM COCTaBMsALLEN curHana

Haxwmute [F1] ansa Beibopa 3HaveHuss DC. B aTom pexume nponyc-
KalTCa U nepemeHHasi, U MOCTosiHHas cocTtaenstowme. Ocuunno-
rpamma 6yaeT BbIrmsAeTb crieayowmm o6pasom:

Hactporika
pa3Bsi3ku No
NMOCTOSIHHOMY
TOKY

PucyHok 2-2 [MponyckaloTca n nepemMeHHasi, U NOCTOsiHHasi COCTaB-
nswoLwme curHana.

Haxmute [F1] ana Beibopa 3HaueHns GROUND. Tenepb BxopHoun
kaHan 3asemseH. W nepemeHHasi, 1 NOCTOSIHHAsA COCTaBISAOLLME CUTr-
Hana oTcekatoTcsl Ha Bxofe. Ha gucnnee otobpasuTcsi cneaytowas
ocuunnorpaMma.

Hactpolika 3a3zem-
TIeHns kaHana
EW Lmit

PucyHok 2-3 OTcekaloTcs M nepemMeHHasi, U MOCTOSIHHas CocTaB-
nsoLwme curHana.

MpvmeyaHne: B 3TOM PEXUME CUrHam OCTaeTcs MOAKIHOYEHHBIM K
Lieny BXOAHOrO KaHarna, XoTs 1 He oTobpaxkaeTcsi Ha aucnree.

2. YcTaHOBKa noAaBrieHUs nonochbl NPonycKaHus.

OTa dyHKUMS ncnonb3yeTca And nogasneHus BY wyma nytem orpa-
HUYeHWs BepXHeW YacToTbl nponyckanus 20MIu.

Beibepute kaHan CH1 unu CH2, 3atem HaxmuTe [F2], 3Ha4yeHne ON
— orpaHuyeHue BkntoveHo, OFF — BbiknoyeHo.

S Lt Bandwidth
suppression off

Off W 5.00ns
7]

Bandwidth
suppression
20MHz

Bandwidth suppression icon
PucyHok 2-5 BkntoyeHo nogasneHne nonochl NponyckaHus.
Bce yacToTbl cBbiwe 20MI'L oTcekatoTCs.

3. HacTtpoiika koadpcbmumeHTa ocnabneHus wyna

[Onsa cornacoBaHusi C YCT@HOBMEHHbIM Ha Lyne KoahduUMeHToM
ocnabneHusi HeobxoaMMo BbIGpaTh COOTBETCTBYHOLLMIA KOI(DDULMEHT
ocnabnenus Lyna B MeHI0 ynpaBreHust kaHanom. Hanpumep, ecnu
koatbduumeHT ocnabnenns Lyna coctasnset 10:1, cooTBeTCTBYO-
LW koadpumumeHT B MeHo Byaet 10X. MpumeHsiiTe TOT e noaxon,
K APYrM 3Ha4YeHnsm koaddurumeHTa Ana obecneyeHnst NpaBuiibHOro
OTOBPaAKEHNS U3MEPSEMOTO HaMNPSHKEHUSI.

Ha PucyHke 2-6 npeacTaBneH Aucnnen, COOTBETCTBYIOLUMIA YCTaHOB-
ke koadppuumeHTa ocnabnenus wyna Ha 100:1

Probe KoadbpuumeHt
ocnabnenuns
Qo iy

Irvert

M3ameHeHne Anana3oHa

OTKITOHEHUA NO BEPTUKanun
PucyHok 2-6 YcraHoBka koaddumuveHTa ocnabneHus Liyna B MeHio
KaHana.

4. HacTtpoiika BepTukanbHow pa3septku VOLTS/DIV

Bbl MOoxeTe perynupoBaTtb KO3(PULIMEHT OTKIOHEHNS MO BepTMKanu
VOLTS/DIV (BomnbT/OenexHne) B pexume rpybon nmbo TO4HOW Ha-
cTpovikn. B pexume rpy6on Hactpoiikn COARSE TUNE, 3HaveHue
VOLTS/DIV nsmeHsieTcs B npegenax 1mB/gen — 20B/pgen. Perynu-
poBka mpoucxoaut no waram 1-2-5. B pexume TOYHOW HaCTPOMKM
FINE TUNE Bbl MOXeTe U3MeHATb KOA(PMULMEHT OTKIIOHEHNST MEHb-
WMMK Waramy B npegenax Tekyllero AuanasoHa. Takum obpasom
MOXHO MNaBHO, NPOXOAA Yepe3 BCe 3HaYeHUs, N3MeHATb koadbduLym-
EHT OTKNOHEeHus B guanasoHe 1mB/gen — 20B/gen.



YcTaHoBneH
PEXUM TOYHOM
HaCTPOWKN

PucyHok 2-7 pybasi HacTpoika 1 To4Hasi HacTpoika koadduLmeHTa
OTKMOHEHUS

5. YcTaHOBKa MHBepcum curHana

MHBepcusi curHana: ocuunnorpaMmMa curHana nepeBopavmBaeTcs Ha
180 rpagycoB OTHOCMTENbHO YpOBHS 3emnu. Ha pucyHke 2-8 npea-
CTaBreHa ncxogHas ocuunnorpamma. Ha pucyHke 2-9 nokasaHa WH-

BEPTUPOBaHHaA ocuuniorpaMmmva.
. =

BY Lmit

He uHBepTupoBaHHas
< ocuunnorpamMma

PucyHok 2-8 HacTtpoiika BepTuKanbHON WHBEPCUM (HE WHBEPTUPO-
BaHHasa ocumnnorpaMmma)

MHBepTupoBaHHas
ocuunsorpamMma

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

PaboTta ¢ maTemaTMyeckumm hyHKLMAMMU
MaTemaTtuyeckne yHKUMU NpeacTaBnsloT cobon oTobpaxeHune pe-
3ynbTaTOB OMNepauuii CNOXeHWs, BbIYUTAHNUS, YMHOXEHUS, AENEHUs 1
6bicTporo npeobpasoBanns Pypee (BrNd, FFT) ang nepsoro n BTopo-
ro KaHanoB. B MeH0 OHM 0TOBpaxalTca cneaylwmm obpas3om:

e M -

3a ucxoaHbIvi curHan 1 npuHumaeTcst
Sourcel CH1 A P
(MCXOBHBIA ocuunnorpaMmma nepBoro kaHana
A 3a ucxoaHbIvi curHan 1 npuHumaeTcs
curHan 1) CH2
ocuunnorpaMmMa BTOPOro kaHana
. MexopHbiv curHan 1 +
MCXOOHbIV curHan 2
McxogHbi curHan 1 —
Operator VNCXOAHbIV curHan 2
(onepatop) X McxoaHbin curHan 1 x
MCXOAHbIV curHan 2
/ MexopHbin curHan 1 =
MCXOOHbIV curHan 2
3a ucxoaHbIv curHan 2 npuHMMaeTcst
Source2 CH1 A P
(MCXORHLIA ocuunnorpaMmma nepeoro kaHana
3a ucxoaHbIV curHan 2 npuHMmMaeTcst
curHan 2) CH2
ocuunnorpaMmMa BTOPOro kaHana

CnekTpanbHbln aHann3 metogom bre

C nomolubto anroputma BlrN® (6eicTporo npeobpasoBanHus Pypbe) Bbl

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

Kak dpyHkumio yactotbl. C nomolubto BIMd yanobHo Habniopgatb crie-

OytoLUME TUMbl CUTHAMOB:

e VIamepsiTb CyrneprnosnumMn rapMOHUYECKUX BOJSIH UCKaXKEHWE CuC-
Tembl

e [leMOHCTPVPOBATh XapakTEPUCTUKN LLyMa B MOCTOSAHHOM TOKe

e AnanuaupoBatb konebaHus

Tabnuua 2-3 NosicHeHWs K MeHto GbicTporo npeobpasoBaHus Pypbe

. |BapuaHTbl
MeHto dyHKUMIA L MosicHenus
HaCTPOMNKK
Type (Tvn FFT BbinonHeHune onepauuii 6bicTPOro
DyHKLMUIA) npeobpasoBaHusa Pypbe
3a nCcxXoHbIN curHan npuHMMaeTcs
Source CH1 A P
(#xoHbii ocuunnorpamma nepBoro kaHana
3a UCXOAHbIV CUrHan NpuHNUMaeTcs
curHan) CH2
ocuuniorpamma BTOpOro kaHana
Hanning YCTaHOBNEHO OKHO XAHHWHIa
4 Hamming YCTaHOBNEHO OKHO XaMMUHra
Window (okHo)
Blackman YcTaHOBNEHO OkHO briakmaHa
Rectangle | YcTaHoBneHo npsiMoyronbHOe OKHO
Vertical
Be T(;Kta::Hble Vrms YcTaHoBneHa ef. namepenust Vrms
P dBVrms unm dBVrms
eVHULbI

Kak pab6otatb ¢ dpyHkumsimu BINd

CurHanbl ¢ NOCTOSIHHON COCTaBnstOLLEN BbI30OBYT BO3HUKHOBEHNE
oLINGOK MU cABUra cnekTpasibHbIX COCTaBMSAIOLWMX B pedynbTaTte
BM®. [Ins ocnabneHusi NOCTOSHHOM COCTaBNAOLWMX Bbibepute
pa3Bsi3ky Mo nepeMeHHoMy Toky. [Ins nogasneHust 6enoro wyma u
Lyma AMCKpeTM3aLmm, BbI3BAHHOMO OAMHOYHBIMU UM NOBTOPSIHO-
LMMUCS MMYNbCaMU, BbIGEPUTE PEXUM pPerncTpaumm curHana

«ycpefdHeHue» (average).

Bbi6op okHa BIN1®

Ocuunnorpad nossonsieT npou3soanTe BIM® 3anucu curHana orpa-
HWYEHHOW MO BPEMEHMW ANMHbI B MPEANONOXKEHNN O TOM, YTO CUrHarn
Kak (OyHKUMSA BpeMeHu ABnsSeTcsi GECKOHEYHbIM U NEpPUOSUYECKUM.
Ecnu anuHa 3anvcu cooTBETCTBYET LENOMY YMCIy NEPUOAOB, CUrHAr
MMeeT OAVHAKOBYI aMNnuTydy B Hayane M B KOHLe, Mpu 3TOM He
BO3HMKAET paspbiBa ocuunnorpaMmmbl. OgHako ecrnv AfnvHa 3anucu
He coBnajaeT C LenbiM YUCIIOM NepuofoB, TO aMNNUTyAa B Hayane 1
KOHLe 3anucy ByayT oTnmuyaTbes, AaBasi paspblB B TOYKE COeaUHe-
HVS, BINUSIOWMA Ha BbICOKOYACTOTHbIE KOMMOHEHTbI pe3ynbTata
Br®. B yacTtoTHOM npeacTaBneHnn 3To siBNieHMEe U3BECTHO Kak Mpo-
caymBaHue crnektpa. Ytobbl He JONYCTUTbL NPOCaYNBaHNSA, UCXOAHbIV
CUrHan yMHoxaeTcst Ha (DYHKLUMIO OKHa, 1 Takum 06pa3om, 3HaueHus!
Hayana u KoHua 3anucu NpUHyOUTENbHO YCTaHaBNMBAOTCS B HOIb.

Macuutab [ns BbiGopa Haubonee noaxoasilen yHKUMN 0BpaTUTECh K HUXe-
ocuunnorpaMmmel cnepytowen Tabnuue 2-4.
pesynbTaTa
MaTeMaTU4ecKomn Ta6bnuua 2-4
onepauun PekomeHayemblIi 06bekT
OkHo BN OcobeHHoCTH Ay
NPUMEHEHNS
PucyHok 2-10 MaTtematnieckue yHKUMMN OTnunyHoe paspelue- | BbiBGpockl unm GbicTpble
Hue Mo YyacToTe, Hau- MMMyYNbChbl, KOraa ypo-
Ta6bnuua 2-2 MosicHeHUs K MeHI0 MaTeMaTU4eCcKUX PyHKLMA n Xydlee paspeLleHune BEHb cuUrHana B Hayane
SIMOYTObHOE
BapuaHThbl P . . -
MyHKT MeHio p T MosicHeHus (Rectangle) no amnnutyge. B 1 KOHUe ognHakos. [ap
HaCTPOWKN OCHOBHOM CXOZHO C MOHUMYECKNE CUTHamMbI C
Type (Tun . esynbTatom Brd NOCTOSAHHOWN 4YaCTOTON U
ype ( o Math BbinonHeHve onepauuni +, -, X, = pesy .
YHKLINIA) 6e3 npuMeHeHust amnnutygon. Lnpoko-




UNI-T UHCTPYKLINA 10 QKCITJIYATALINN: cepuss UTD2000L-R
= = ——
OKHa. MOSIOCHbIN Benbii WyM ¢ izt
Me[NEHHO MEHSIIOLLIMMCS
CMNEKTPOM
PaspeLueHune no vac-
Mepuopunyeckne curHa-
XaHHUHra TOTe nyuLle, Yem y ~
: bl ¥ Y3KOMOJIOCHBIA
(Hanning) NPAMOYrosibHOro
LIyM.
OKHa
BbiGpockl unu 6eicTpbie
PaspelueHune no vac-
UMMYIbChl, KOrAa ypo-
XaMmuHra TOTe NMULLIb HE3HAYU-
. BEHb CUrHarna B Havarne
(Hamming) TeNbHO Ny4Lle, Yem y .
X 1 KOHLIe CUMbHO pasnu- . —le .
OKHa A3HHMHra yaeres. PucyHok 2-11 ViHTepdeiic CUCTeMbl rOPU3OHTaNbHON pas3BepTKy
Haunyywee paspe- @ @
Y pasp B ocHoBHOM Anst ogHoO- ' 3
LLIeHWe Mo amnnuTy-
BnakvaHa 16 PV HavxyaLen YaCTOTHbIX CUrHaroB,
(Blackman) P Y [ONsi ToWCKa BbICLLNX
paspeLueHum no yac-
rapMOHMUK.
ToTe
OnpepeneHue

Paspeluenune BMN® — oTHoLEHVE YacTOThbl AMCKpETU3aLMM K
yucny Touek ansa Brd. MNpu dukcnpoBaHHOM 4Yucrie Touvek
onst BIN® Gonee Bbicokasi YacToTa AMcKpeTU3auuu AaeT
nyJllee paspeLleHue.

Yactota Hanksucra: [Ing BoccTtaHOBNEHNss hOPMbI CUrHA-
na no CnekTpy npu 3anucy curHana c yYactoton f yacTtoTa
OucKpeTU3auum fommkHa ObiTb He MeHee 2f. 3To Tak Hasbl-
BaeMblii KpUTepuii ctabunbHocTu HaiikBucta, npu atom f
HasblBaloT YacToTon Harkeucra, a 2f — yactoTon guckpeTn-
3auuun HanksucTa.

HacTtpoika cuctemMbl rOpu3oHTarIbHOM pa3BepPTKU

Fopu3oHTanbHbIN perynsaTop

Bbl MOXeTe ncnonb3oBaTh rOPU3OHTasbHbLIN PErynsaTop Ans n3MeHe-
HVs MacwiTaba no ropusoHTanu (BPEMEHHOW LWKarbl) 1 3amnycka rno
ropusoHTanu (no3vums 3anycka). LieHTpanbHas Touka no BepTukanu
HaJ ropu3oHTasrbHOW OpUEHTauUMen 3KpaHa SBNSETCA OMOPHOW TOu-
KOV oTcyeTa BpemMeHu Ans ocuunnorpammel. VsmeHeHne macwitaba
Mo rOPVU3OHTanNW BbI3bIBAET yBENMUYEHWE UMW YMEHbLUEHVE pasmMepa
OTHOCUTENBHO LieHTpa 3KpaHa. Koraa MeHsieTcs nonoxeHve rno ropu-
30HTanu, aTo BNeYeT CABUI TOYKM Hayana ocuunnorpaMmel.

HORIZONTAL POSITION («nonoxeHue no ropu3oHTanu»): rnoaso-
nseT perynupoBaTtb MOMOXEHWE OCLMMIorpaMmbl MO FOPU3OHTaNM
(Bkntoyas ocuunnorpaMmbl  MateMaTU4eckux yHKUu). YyBcTBU-
TENbHOCTb 3TOr0 perynstopa U3MeHsieTcsi B 3aBUCUMMOCTM OT Mac-
wraba no ocu BpeMeHw.

HORIZONTAL SCALE («macwTab no ropusoHTanu»): no3sonsiert
perynumpoBaTh ropu3oHTanbHylo pasBepTky (Maclutab no ocu Bpeme-
HW), TO eCTb KONMMYecTBO CcekyHa/AeneHue (sec/div). Ecrnn pexum
yBenuyeHus: pparmeHTa ocLMINOrpaMmMbl MO OCU BPEMEHW BKITHOYEH,
MOXHO WCMONb30BaTb 3TOT PErynatop Afs U3MEHEHUs 3a4epXkKu,
CKaHVPYS BPEMEHHYIO OCb W U3MEHSATb LUMPUHY OkHa. MoapobHocTu
onvcaHbl B ONMCaHUM pexumMa yBenn4eHusi pparmeHTa

HORI MENU (MeHto ropusoHTanbHOro perynstopa): no3sonsieT Bbl-
3BaTb Ha AWCMNEN MEHIO FOpU30OHTanbHOM pa3BepTkn (cMm. Tabnuuy 2-
5).

Tabnuua 2-5
Bo3amoxHble
[TyHKT MeHIo MosicHeHwns
3HayeHus
1. BkntoyaeT OCHOBHOWN peXxum
4 rop13oHTanbHON pa3BepTKM
Main
- 2. Ecnu BkntoyeH pexum yBe-
NYeHns hparMeHTa ocuur-
niorpammbl - OTKIKOYaeT ero
. BkritoyaeT pexum yBenmyeHus
Window -- P Y
parmMeHTa ocuMnnorpaMmMbl
PerynupyeT Bpems 3agepxku
Hold off - ynvpyer sp Aep
3anycka

® @
PucyHok 2-12 OtobpaxeHne napameTpoB ropu3oHTarnbHON pa3BepT-
K1
PacwudpoBka nHAnKaTopoB
(D BpemeHHasi 3afepxKka Mexgy MOMEHTOM 3arycka W LEHTPOM o
ropusoHTanu
@ Mo3snuma xpaHeHUs MOMeHTa 3anycka B NamsTy
@ YposeHb 3anycka
@ KoacbpWLIMEHT ropU3OHTANBHON Pa3BepTKy (ocHOBHasi BpemMeHHas
LKana), B cekyHaax Ha aenexuve (c/gen).

Onpegenexus

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

Pexum X-Y: B aTOoM pexume no ocu X nokasbiBaeTcs Ha-
npsbkeHve Ha kaHane CH1, a nmo ocn Y — HanpspkeHve Ha
kaHane CH2.

PeXXum MenrneHHOro ckaHMpOBaHMUSA: €CIY FOpU30HTaslb-
Has passBepTka ycTaHoBrneHa Ha 50 mc/gen unu MeHblue,
npubop Gynet paboTaTb B pexvume MeAreHHON BblOOPKY.
Mpyn HabnogeHNM HU3KOYACTOTHBbIX CUTHANOB B peXuMe
ME[MEHHOro CKaHMPOBaHNS PEKOMEHAYEeTCA yCTaHaBNMBaTh
pas3Bsi3Ky kaHana rno NoCTOSIHHOMY TOKY.

Sec/Div (c/pen): eavHuLa ropmM3oHTanbHONM LKasnbl Bpeme-
HW, «ceKyHa/aeneHve». Ecnu Boibopka curHana octaHoBne-
Ha (Haxatuem kHonkun [RUN/STOP]), ¢ nomoLlbio opraHoB
yrpaBreHnsi TOpU3oHTaNbHOW Pa3BepPTKON MOXHO pacTsiHYTb
UK CXaTb ocuMIIorpammy.

YBenuyeHue pparmeHTa okHa
Pexvm yBenuueHus doparmeHTa okHa MOXeT ObITb MCMONb30BaH Ans
YBENUYEHUS] UM YMEHbLUEHUSI (hparMeHTa OCLMmnorpaMmbl, No3Bo-
NALWEro nyyile paccMoTpeTb AeTanu.
YBenuyeHue ocuunnorpamMmmbl
no ropusoHTanmn

m

Blair

OcHoBHas
BpEMEHHas! Lukana

I 1
YBenuyeHune ocuunnorpaMmmel no ropusoHTanu

PucyHok 2-13 [lucnneii ¢ yenuyeHHbIM pparMeHTOM OKHa



B pexvme yBenuueHusi pparmeHTa BpeMeHHOW LuKanbl AUCnnen ge-
NMTCS Ha [BE 4YacTu, Kak nokasaHo Ha pucyHke 2-13. B BepxHen yac-
TV oTobpaxaeTca McxofgHas ocumnnorpamMmMa. Bbl moxeTe nepeme-
LaTh 3Ty 30HY BMEBO ¥ BNpaBo BpaLleHnem perynstopa POSITION,
TakKe YMeHbllaTb W YBENMUUMBATL pas3Mep BbIOpaHHOW obnactu
BpaLLeHuem perynstopa SCALE B 30He ropu3oHTanbHOM passepTku.

B HWxXHel YacTu akpaHa pacrnonoXeH BblOpaHHbIN hparMeHT ncxoa-
HOWM oCLMMnIorpamMmmbl, pacTaHyTbIN Mo ropusoHTanu. Obpatute BHU-
MaHue, YTO paspeLleHne pacTsHyToro parMeHTa yBenumunBaeTcsi no
CpaBHEHWIO C paspeLleHnemM UCXOAHOW OCLUMINorpaMmbl (Kak BUAHO
13 PucyHka 2-13). MNockonbKy ocuumnorpamma, nokasaHHast B HUXK-
Heln YyacTu aKpaHa COOTBETCTBYET BblIOPaHHOW 30HE B BEPXHEN YacTy,
0151 YMEeHbLUEHUsI pa3Mepa 3TOW 30Hbl, Bbl MOXETE PacTsHYTb Bpe-
MeHHyto LWkany BpaieHvem perynsitopa SCALE B 30He ropu3oH-
TanbHOM pasBepTku. [pyrumu crioBamu, 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 HanpshxeHve kaHana CH1, a no BepTvkanbHON — Hanpsbxe-
Hve kaHana CH2.

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

BHumaHume! B 06bl4HOM pexume X-Y ocuunnorpad no3BonsieT uc-
nonb3oBaTb MPOU3BONBbHYKD 4acToTy AMCKpeTusauuu. [nsa perynu-
POBKW 4aCTOThbl ANCKPETU3aLMM U BEPTUKANbHOW LWKanbl B pexume X-
Y uvacTota guckpetusaumm 3agaetca pasHon 100 MIu. B obwem
crnyyae nyTem perynupoBKU FOPU3OHTaNbHOM LIKasbl NpU yMeHbLLe-
HVMM YacTOTbl AUCKPETU3aUMN KayecTBO oTobpaxeHus duryp Jlucca-
XKy MOXeT ObITb ynydweHo. Crneaytolime yHKUMM He paboTatoT pe-
xume X-Y:

o Pexum aBTOMaTU4YeCcKUX N3mepeHui

Pexum KypcopHbIX namepeHuii

OnopHas unu matemaTyeckas ocuunnorpaMmma

HORI MENU kHonka

YnpasneHue 3anyckom

HacTpoiika cuctembl 3anycka

3anyck sBMsieTCs peLualoyM 3Tanom npu BbIGOPKE AaHHbIX U OTO-
GpaxeHun ocuunnorpamm. [MpaBunbHas HacTpoiika 3armycka npe-
BpallaeT HecTabunbHyl0 KapTUHY Ha dKpaHe B UH(OPMATUBHYK OC-
umnnorpammy. B Hayane cGopa AaHHbIX ocuunnorpad B nepsyto
oyepefb HabupaeT AOCTaTOYHOE KONMYECTBO AaHHbIX Ansi MOCTpoe-
HUSI OCLUMINorpamMmMbl BEBO OT TOYKM 3anycka. B oxugaHum nyckoso-
ro curHana npubop HempepbIBHO PErUCTpUpyeT AaHHble. Korga cur-
Han 3anycka nornyyeH, ocuunnorpad HenpepbiBHO cobupaeT focTa-
TOYHBIN 06bEM [AaHHbIX ANs Toro, Y4Tobbl 0TO6pasnTbL ocuunnorpam-
My BMpaBO OT TOYKW 3anycka. 3oHa yrnpasrieHus 3anyckoM Ha naHenu
ynpaBneHusi ocuunnorpada BKIKYaeT Perynsitop YpOBHsi 3amycka,
KHOMKY Bbl3oBa MeHto HacTpoinku 3anycka [TRIG MENU], kHonky [SET
TO ZERO] ans ycTaHOBKM YPOBHS 3amnycka Ha LeHTparbHyl TOuKY
CurHana no BepTuKanu v KHoMKy npuHyautensHoro 3anycka [FORCE].

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

[SET TO ZERO]: ycTaHOBKa YpOBHS 3anycka Ha LieHTparnbHYyl TOYKY
aMnnuUTyAbl 3amnycKaroLLEero curHana no BepTukanu

[FORCE]: cnyxuT ans opMuMpoBaHWs curHamna npuHyauMTernbHOro
3anycka. B 0CHOBHOM UCMOMb3yeTcsi B pexuMme 3anycka v pexumax
HopmarnbHoro (Normal) n oguHouHoro (Single) 3anycka.

[TRIG MENU]: KHomka Ans BblI3oBa MEHIO HAaCcTpOeK 3anycka.

YnpaBneHue 3anyckom
PexuvmMbl 3anycka: no dpoHTy, Mo UMMYIbCY, NOOYePeaHbIN:

3anyck no ¢poHTy: 3amyck MpoucXoauT, Korga (PPOHT MyCKOBOTO
curHana BblpacTaeT [0 3alaHHOTO YPOBHSI.

3anycn< no ANnTeNIbHOCTU UMNyrnbca: 3anyCcK npoucxoauT, Korga
ANMUTENBHOCTb MMNYyINbCa MYCKOBOro curHana yaoBrieTBOpAeT 3adaH-
HbIM YCNOBUAM, NPONUCXOOUT 3anyCK

MoouepenHbIN 3anyck: npegHasHayeH AN OAHOBPEMEHHOrO Ha-
GniofieHUst ABYX HE CUHXPOHM3NPOBAHHBIX MO YacTOTe CUTHArIoB.

Hwxe aaHbl NOSICHEHUSA K MEHIO Pa3NNYHbIX PEXMMOB 3anycka.

3anyck no dpoHTy Edge
3anyck no poHTy 06o3Ha4aeT 3anyck no NMOPOroBOMY YPOBHIO CUr-
Hana. lMpu BbibOpe «3amycka Mo (OPOHTY» MPOMCXOAMUT 3amyck Ha
nepefHeMm v 3agHeM (PPOHTE BXOAHOrO CurHana.

Tabnuua 2-6

Bo3MOXHble

MyHKT MeHt0 MosicHeHuA
3HaveHus
Type (Tvn) Edge
CHA1 3anyck Mo curHany ¢ NepBoro kaHana
Source CH2 3anyck Mo curHany co BTOpOro KaHana
3anyck no BXOAHOMY kaHarny BHeLUHe-
(BbIOOP EXT
ro 3anycka
vierornia AC Li 3anyck OT anekTpoce
curHana) ine nyck ot an KTpoceTun
Alter MoouepeaHbI 3anyck No curHanam
NepBOro 1 BTOPOro kaHanos
Slopbe Rise 3anyck no HapacTatwLeMy PpoHTy
(HaKJ":I)OH Fall 3anyck no cnagatoLiemy poHTy
] 3anyck, kak No HapacTaHuio, Tak 1 Nno
cpoHTa) Rise Fall yeK, P ’
cnagy
Allto CurHan perucTpupyeTcsi, TonbKo ecnu
He BbIMOMHAETCS YCoBMe 3arnycka
CurHan perucTpupyeTcsi, TOnbKo ecnu
Mode (pexvm Normal P PPy ’
aanycka) BbINOMHAETCA YCrnoBWe 3anycka
Mpwn BbINONHEHWUW YCNOBMWS 3anycka
Single curHan perucTpupyeTcsl OAHOKpPaTHO C
nocnegymLe 6110KMpPOBKO
AC MocTosHHas cocTaBnsAoLWwas BXOAHOO
curHana otcekaetcst
DC M noctosiHHas, 1 nepeMeHHasi cocTas-
Coupling NSA0LMe curHana nponyckarTcs
(pa3Bsi3ka OTcekaloTcs BbICOKOYACTOTHbIE CO-
3anycka) HF Reject cTasnsoLme (¢ Yyactortou Bbiwe 80
KIw)
. OTcekaloTCs HA3KOYaCTOTHbIE COCTaB-
LF Reject

nsowpme (c yactortom Huke 80 KIL)

3anyck no gnutensHocT umnynbca Pulse

3anyck no AnUTEnbLHOCTM MMMNynbca O3HAYaeT, YTO Bpemsi 3anycka
3aBUCUT OT ANMTENBHOCTY UMMynbca. HaknagbiBas COOTBETCTBYHO-
e YCrOBUSI Ha AIMTENBbHOCTL UMMYIIbCa, Bbl MOXETE BbISIBUTH UM-
MynbCbl, OTKMOHSIOLLMECS OT HOPMbI.

Ta6nuua 2-7

Bo3MOXHble

IMyHKT MeHI0 MosicHeHus
3Ha4YeHus
Type (Tun) Pulse
CHA1 3anyck no curHany ¢ NepBoro kaHana
Source CH2 3anyck no curHany co BTOpPOro kaHana
3anyck no BXOAHOMY KaHasy BHELLUHero
(McTOYHMK EXT Y Aromy y
3anycka
CUHXPOHU3a -
) AC Line 3anyck oT anekTpoceT
[MooyepenHbIv 3anyck MO curHanam
Alternate pen v
NepBOro 1 BTOPOro KaHanos
- 3anyck npv AnUTeNbHOCTM MMyNbca
When 6ornblue YCTaHOBNEHHOIO 3HaYeHNst
3anyck npv AnUTENbHOCTM MMyNbCca
(ycnosue Ha <
. MeHbLLE YCTaHOBIIEHHOIO 3Ha4YeHust
_ 3anyck npu AnUTENbHOCTM MMYIbCa,
B PaBHOW YCTAaHOBNEHHOMY 3Ha4YEHUIO
. YcTaHoBUTE ANUTENBHOCTL UMMYMbCca
Setting -
(ycTaHoBKa _ B npeaenax 20 Hc ~10 ¢ n nogcTponte
Y ee TOYHO BpalleHeM perynsitopa B
nmnynbca) . 2
BEpXHEeW YacTu nepegHen naHenm
Next 1/2 -- [Mepexop Ha cneayoLyo CTpaHuLy
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Ta6bnuua 2-8 Tabnuua 2-10
Type (Tun Pulse Bo3moxHble
ype (tun) MyHKT MeHI0 MosicHeHus
Polarit Positive 3anyck no AnuTeNbHOCTY MOMOXN- 3Ha4YeHus
(I'IOJ'IﬂpHOZTb TEMbHOro UMMynbca Type (Tvn) Edge
. 3anyck no AnUTenbHOCTW oTpuLa- Source
3anycka Negative 7
ycka) g TENLHOTO UMMYNLCA (ACTOUHIK Alter BbiGpaH nooyepeaHbIn 3anyck ¢
NepBoro 1 BTOPOro KaHana
CvicTema aBTOMATUYECKY NPOM3BOAUT curHana sanycka
BbIGOPKY AaHHbIX 118 OCLMIIIOrpaMmbi Slope(HaknoH Rise YcTaHoBMeH 3anyck Mo HapacTtato-
B OTCYTCTBME MyCKOBOTO curHana. ba- poHTa) LeMy PpoHTy
30BbIIl YPOBEHb 3amycka oToBpaxaeT- Mode (pexum
Auto P y
cs1 Ha avcnnee. Mpn NOSIBIEHUN CHr- sanycka) Auto BblbpaH aBTOMaTU4ECKMIA 3anyck
Hana 3anycka npouCcXovT aBToMaTy- AC MOCTOSHHAA COCTAaBASIOLLAS BXOA-
Mode (pesxim YEeCKoe NepeknoyYeHne B HopMasbHbIN HOFO CUrHana oTcekaeTes
€XMM 3anycka
3anycka) 5 p Y ) W noctosiHHas, 1 nepeMeHHasi co-
oTcyTcTBME ”yCKOBO"OGCV"'Ha”a cne- Coupling DC CTaBMsitoLLMe curHana npomnyckaroT-
Tema He NMpou3BOANT BbIGOPKY A@HHbIX.
Normal n p A PKy A (pasBsiska csl
Py NOABNEHNM MYyCKOBOTO curHana 3anycka) HF Reiect | OTCEKAIOTCH BLICOKOYACTOTHbIE CO-
BbIGOPKA AaHHbIX 3anyckaeTtcs | CcTaBnsioLLe
. Mpy BEINONHEHUN YCrIOBUA 3anycka LF Reiect OTCceKatoTCst HU3KOYACTOTHBIE CO-
Single | curHan per1cTpUpYeTCs OIHOKPATHO C | CTaBnsioLMe
nocnegytoen 610KMpOBKOi
AC MoCTOsIHHAsA COCTaBNAOLLAsA BXOAHOMO PerynupoBKa BpemMeHu 3aaepkKi 3anycka
curtalia oTceKaeTcs Bbl MOXeTe perynypoBaTh BpeMsi 3afepki 3arycka Anst Habrioge-
Coupling DC W nocTosHHas, 1 nepemeHHas cocTas- HWS CMOXHBIX OCLMAMOrpamMm (Hanpumep, MOCreaoBaTeNnbHOCTeN
(pasesizka OJ'IHFOLLMG curiana nponycKkatoTca UMNyrbCoB). Bpems 3afepxkn 3anycka — aTO BPeMsi OKMAaHUsl, no
3anycka) HF Reject TCEKaKTCA BbICOKOHACTOTHBIE CO- MCTEYEHUN KOTOPOTO BO3MOXET MOBTOPHbIN 3arnyck. [lo 3TOro MOMeEH-
CTasnsroue Ta ocuunnorpad GrokupyeT 3anyck. Harnpumep, ecrnu Bbl XoTUTe
LF Reject OTcekaloTCst HU3KOYACTOTHbIE COCTaB- NPOWU3BECTU CUHXPOHMU3ALMIO CEPUM UMIYIIBCOB NO MEPBOMY UMMYb-
naoowve Cy, YCTaHOBUTE BpPeMsi 3alepXKKW, COOTBETCTBYHOLLEE ANMUTENbHOCTU
Previous 2/2 - Mepexop Ha NpeAblAyLLyto CTpaHuLy 9TOM CepuM UMMYNbCOB, Kak MnokasaHo Ha PucyHke 2-16. MeHio Ha-

MoouepenHbIn 3anyck (Alternate)

Mpwn BbIGOPE 3TOro pexrma 3anyck OCyLIEeCTBNAETCA MO curHanam ¢
[OBYX BepTMKanbHbIX KaHanoB. Pexum noodepenHoro 3anycka npeg-
HasHayeH ANna HabnogeHws OBYX CUrHanoB C HEeCOrnacoBaHHbLIMU
Yactotamu. Ha PucyHke 2-15 nokasaHbl ocuunnorpamMmmMbl npu nooye-
pedHoMm 3anycke. NMyHKTbl MEHI0 3TOro pexumMa nepevncreHsl B Tab-
nuue 2-9.

Coupling

PucyHok 2-15 HabntogeHvie AByx CUrHanoB C pasHbIMK YacToTamu B
pexunme nooyYepeHoro 3anycka.

Tabnuua 2-9 Hactpoliku nooyepeaHoro 3anycka

Bo3moxHble
[MyHKT MeHI0 MosicHeHus
3HauYeHus
YcTaHOoBMEH pexuM 3anycka no
Type (Tvn) Edge P Y
dpoHTY
r .
Falke BbiGpaH nooyepeHsblii 3anyck ¢
(McTOYHMK Alter
nepBOro 1 BTOPOro kaHana
curHana sanycka)
Slope(HaknoH Rise YcTaHOBIEH 3anyck no HapacTaro-
dpoHTa) Lemy OpoHTY
Mode (pexum .
(P Auto ABTOMaTUYECKUIA 3anyck
3anycka)
lin
Coupling Pa3Bsiska curHana 3anycka no nepe-
(pa3Bsi3ka AC
MEHHOMY TOKY
3anycka)

MooyepeaHbIi 3amyck MOXET Takke UCMOoNb30BaTbCA ANs CPaBHEHWS
LUMPUHBI MMNYnbCca.

HacTpoiika pexxuma pa3Bsa3ku 3anycka

Bongute B MeHI0 HacTpoWiKK 3anycka Afsi yCTaHOBKW pa3Bsi3ky 3anyc-
Ka 1 OCTUXKEHUS Hanbonee CTabunbHON CUHXPOHU3ALMMN.
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CTPOVIKM 3afiePXKN 3anycka onmcaHo Huxe B Tabnuue 2-11:

Tabnuuya 2-13

Bo3MOXHble
[MyHKT MeHto aHAYeHUS MosicHeHust
Main 1. BkntoyeHne OCHOBHOW roOpu30H-
(OcHoBHas o TanbHOW LKanbl
faohTanLHas - 2. Ecnu BKroveH pexum yeenuye-
P wkana) HUs1 hparmeHTa okHa, BbIGOp JaHHO-
ro nyHKTa OTKMYaeT ero.
Window
(yBENMISHME _ BknitoueHune pexviMa yBenmueHust
q)pglrmeHTa okHa) dparmeHTa BpeMEeHHOW LUKasbl
Hold off
(3anepx«a PerynvpoBka BpemeHu 3afepxku
3anycka
3anycka) Y

Zoom

tair

MomeHT
3anycka

3apepxka
3anycka

Of4 M 100ps

Bpewmsi 3agepxku
PucyHok 2-16 /icnonb3oBaHne CUHXPOHM3aLMn Cepun MMMNyrbCOB.

YnpaBneHue

1. Cnenys obbl4HOM Npoueaype CUHXPOHM3aUMKM curHana, Belbepute
pexum 3anycka no POHTY, UCTOYHMK MYCKOBOrO CUrHama v HakroH
poHTa B MeHio ynpasneHus 3anyckom (kHonka TRIG MENU). Otpe-
rynvpynTe ypoBeHb 3arycka Takum obpasom, 4Tobbl JobuTbca mak-
cMMarnbHO CTabunbHOro 0TobpaXKeHNs OCUMMIOrpamMmbl.

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

3. OtperynupyiTe Bpems 3adepXKu C MOMOLLbI0 MHOFOQYHKLMO-
HanbHOro perynatopa, Tak 4Tobbl MOMy4nTb CTabUIbHY OCLMMNO-
rpammy.



| Onpeaenexus |

1. UICTOYHMK NYCKOBOro curHana: 3anyck MoXeT Npou3BOAUTLCA MO
CUrHanam OT pasfUyHbIX UCTOYHMKOB: BxodHoro kaHana (CH1, CH2),
BHeluHero 3anycka (EXT), anekrpoceTn HanpsKeHus.

B BxopHon kaHan: CTaHAapTHbIM MCTOYHMKOM MYCKOBOrO CUrHana
CMY>XUT BXOAHOM kaHan (mobon us nmetoumxcs). BeilbpaHHbIn nctoy-
HWK paboTaeT He3aBUCUMO OT TOro, OTOBpPaXKaeTCsi NN CUrHamM OT Hero
Ha gucnnee, Unn Her.

Bl BHewHun 3anyck: OTOT TN MCTOYHMKA MyCKOBOro curHana no-
3BOMSIET NPOM3BOAMTL 3arnyck OT TPETbero KaHana, NpuHuMast AaH-
Hble Mo ABYM ApyruMm. Hanpumep, Bbl MOXeTe MCMoNb30BaTh BHELL-
HW reHepaTop CUHXPOHU3NPYIOLLIMX MMMYIbCOB UMW CUTHAnN us usme-
psieMoii Lienu.

W B pexxume EXT ncnonb3yeTcs BHELUHWIA 3anyck CUrHanom 13 pasb-
ema EXT TRIG. B pexume EXT curHanbl ncnonb3yroTcs Hemnocpea-
CTBEHHO, NPW 3TOM JOMycKkaeTcs ypoBeHb curHana B npegenax

ot -3B go +3B.

B 3nekTpoceTb: JTOT pexum 0603Ha4YaeT UCMONb30BaHWE Ans 3a-
mycka curHana OT CeTW BbICOKOro HanpshkeHusi. OH no3BonseT Ha-
6noaaTh cUrHanbl, CBA3aHHbLIE C 3MEKTPOCEThbIO, Hanpumep, B3anmMo-
CBAI3b MeXAy OCBeTUTENbHbIM 06opyAoBaHMEM W nUTalowmM obopy-
[0BaHNeM — Ans JOCTWDKEHNS CTabubHOWM CUHXPOHM3aLIN.

2. Pexxum 3anycka: onpefensieT pexum paboTbl B OTCYTCTBUE MycC-
KOBOro 3anycka. B gaHHoM ocuunnorpade npegycMoTpeHbl Tpu pe-
XUMa 3anycka: aBTOMaTUYEeCKUA, HOPMarnbHbIN U OAVHOYHBIN.

Bl ABtomartuyeckuit 3anyck: Cuctema npousBoauUT BbIOOPKY AaH-
HbIX AN151 MOCTPOEHNS OCLMMIOrpaMMbl B OTCYTCTBME MYCKOBOMO CUr-
Hana. Ha aucnnee otobpaxaeTcs LKana BPEMEHHON pasBepTKU.
Korpa nosiBnsieTcs NyckoBOW cUrHas, CUHXpOHU3aLmsa aBToMaTn4ecku
HauMHaeT OCYLLECTBMATLCA NO 3TOMY CUrHany.

MpumeyaHue: korga B aBTOMaTUYECKOM pEeXUMe 3anycka ropu3oH-
TanbHasa pa3BepTka ocuunnorpaMmmel yctaHosneHa Ha 50 mc/aen nnm
MeHbLUe, ocumnnorpad He OyaeT pearMpoBaTb Ha MyCKOBOW CUrHar.
Bl HopmanbHbIN 3anyck: B atom pexume ocumnnorpad npovsso-
OWT BbIOOPKY AaHHbLIX ANA OCLMNIOrPaMmbl, TOMbKO €CMnu BbIMOSHS-
l0TCS yCnoBus 3anycka. B oTcyTCTBMe NycKOBOro CurHamna cucrema
npekpaLliaeT perncTpupoBaTh AaHHbIE U HAXOAUTCS B oxuganuu. MNpu
MOSIBMIEHNN MYCKOBOrO curHana Bblbopka U oTobpaxeHue AaHHbIX
BO300OHOBMAETCA.

Bl OauHOYHbIN 3anycK: B aTom pexume nocne ogHOKPaTHOrO Haxa-
s kHonkn [RUN] ocumnnorpad nepexonut B pexum oxuaaHus 3a-
nycka. Korga npuxoguT nyckoBOW curHar, ocuunnorpad npoussoguT
BbIOOPKY, OTOOpaxaeT Ha Aucnnee 3aperMcTPUPOBAaHHYK OCLMMINO-
rpaMmy 1 OCTaHaBnM1BaeTCs.

3. Pa3BaA3ka cuctemMbl 3anycka: Tun pasBsA3kM CUCTEMbI 3anycka
onpefensieT, Kakue COCTaBMsoLMe curHana nepegalwTcs B LeMb
3anycka. Tvnbl pa3BsA3ku, NPeayCMOTPEHHbBIE KOHCTPYKLMENR OCLIMIIIO-
rpaca: no NOCTOSAHHOMY TOKY, MO MEPEMEHHOMY TOKY, C OTCEYEHNEM
HW3KMX YaCTOT U C OTCEYEHNEM BbICOKWX YaCTOT.

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

B AC (no nepemeHHOMy TOKy): OTcekaeTcs MOCTOSIHHas COCTaB-
naLwas n ocnabnalTcs KOMMNOHEHTbI CUrHana ¢ Yactoton Huxe 10
u.

B Low Frequency Suppression (oTceyeHne Huskmx yactor): OTce-
KaeTcs MOCTOSIHHAs COCTaBMsOWas W 0cnabnawTcs KOMMOHEHTbI
curHana Ha vacrtotax Huke 80 kI'u.

B High Frequency Suppression (oTce4eHue BbICOKMX YacToT): OC-
nabnsaTcA KOMMNOHEHTLI cUrHana Ha YactoTax Bbiwe 80 kI,

4. NpepBaputenbHbIA 3anMyck U 3anyck ¢ 3agepXkkon: [laHHble,
nosly4YeHHble [0 1 Nocrne MoMeHTa 3anycka.

MoMmeHT 3anycka, kak NpaBuIo, yCTaHaBNUMBAETCS B LIEHTpe Aucnnest
Nno ropu3oHTasIbHOW ocu. B aToM criyyae MmeeTcsi BO3MOXHOCTb Ha-
6nogaTh curHan B npedenax nATM AeneHuid 4o U nocne 3arnycka.
Vcrnonbayiite perynsaTop MonoXeHWsi MOMEHTa 3arycka no ropu3oH-
Tanu Ans HacTPOWKM rOpU3OHTaNbHOTO CMELLEHUSI OCLMINOrpaMMbl,
NO3BONSIOLLEr0 MOMy4uTh Gonblue WHopMaLMK neper 3arnyckoM.
Habntogas gaHHble nepen 3anyckoM, MOXHO MOMyYuTb NpeacTaBne-
HWe 06 ocumnnorpamme Ao 3anycka. Hanpumep, Bbl MoXeTe o6Hapy-
XUTb BCMJIECK, MPOUCXOASALLMIA B MOMEHT NOAKMIOYEHUS UCCIEAYEMON
CXeMbl K nNuTaHuo. HabnioaeHve v aHanu3 JaHHbIX 4O W nocrne 3a-
nycka MOryT NoMO4Yb Bam YCTaHOBUTb NMPUYMHY BCMnecka.

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

PﬂcyHOK 217 (DyHKLIMOHaJ'IbeIe KHOMKU CUCTEMbI pernctpaunn.

Haxmunte kHonky [ACQUIRE] ans Bbi3oBa MEHIO HaCTPOWMKM CUCTEMBI
perycTpaumn. 3TO MeHI0 NO3BOSISET PerynupoBaTb PEXWUM BblGOPKU
curHana.

Tabnuua 2-12 MeHi0 cucTeMbl pernctpaumm
Bo3moxHble

MyHKT MeHt0 MosicHeHus
3Ha4YeHus
BkntoyaeTcs pexum o06bI4HON Bbl-
Sample
60opKM AaHHbIX
Mode (pexum BkntovaeTcs pexum pacrnosHaBaHust
(P Peak detect - P

HakonmneHua NUKoB

[OaHHbIX) YcTaHaBnvBaeTcs Bbibopka ¢ yc-
Average | pefHeHuem, Ha aucnnee oTobpaxa-
eTCcsl ycpegHeHHas ocuunnorpaMmma
Yucno ycpeaHeHu ycTaHaBnnBaeT-
Averages CSl KaK CTeneHb C OCHOBaHMEM 2, TO

ecTtb 2, 4 1 2, 64, 128, 256.
(4ncno Averages 4,8, 16, 32, 64, 128, 256 .
CDEMHACMbIX 2.956 [Ins n3ameHeHust Yucna ycpeaHeHun
yepen MCNOSb3yeTCs MHOTOYHKLMOHAMb-
ocuunnorpamm) o .
HbI perynsaTop ynpaBneHus B NIEBON

yactu PucyHka 2-17

. Bbibopka B pexrme peanbHoro Bpe-

Real Time P P P P

Sampling MEHM

Equ-time OKBMBANEHTHbBIN PEXUM
FastAcq (pexvm on YcTaHaBnuBaeTcsi bbicTpasi pernct-
6bIcTpON pauus
perucTpaumm
cvrHana) Off Belkntovaetcs GbicTpas pervcrpaums

M3meHsas napameTpbl BbIGOpKM CUrHana, MOXHO HabnogaTb CcooT-
BETCTBYIOLLME M3MepeHus ocuuniorpammel Ha agucnnee. Ecnu cur-
Han CoAepXWUT 3HAaYMTENbHbIN LWYM, a PEXMUM BbIOOPKU C yCpeaHEeHW-
eM He BbIGpaH, ocumnnorpamma byaeT BbIMMAAETb, Kak NokasaHo Ha
PucyHke 2-18. B pexume BbIGOpku ¢ ycpeaHeHuem no 64 ocuunno-
rpaMmam TOT e curHan ByaeT BbIrmnsaeTb, kak nokasaHo Ha PucyHke
2-19.

Sampling

Real time

PucyHok 2-18 OcuunnorpamMma B pexvmMe BbIGopku 6e3 ycpeaHeHust

MpumeyaHus:

1. Vcnonb3yinte pexum BbiGOpku B peanbHom BpemeHu (Real
time sampling) Ana HabnogeHns 0ANHOYHbLIX CUTHaMNoB.

2. Vicnomb3ynte pexum 3KBUBaneHTHou BbiGopku (Equivalent
sampling) ons HabnogeHUst BbICOKOYACTOTHBIX NEPUOONYECKMX CUT-
Hasos.

3. Bo usbexaHve obpasoBaHns cMeLLaHHOW ornbatoLlenn Belbupante
pexum pacnosHaBaHusi nukos (Peak Detect).

4. Ons nopaenexus 6enoro lyma B OTOOpaXxaemMoMm curHane uc-
nosb3yiTe pexum BblIGOpPKM C ycpedHeHWeM, nocnefoBaTensHo yBe-
nMYMBasi YMCNo yCcpeaHeHUi B ABa pasa W Takum obpas3om Bblbvpasi
3HayeHue oT 2 o 256.

1
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PucyHok 2-19 Ocuunnorpamma B pexume BblOOpKM C 64-kpaTHbIM
ycpeaHeHuem

ocm X, a co BToporo —no ocu Y.

OcuunnorpammMa Ha aucrnee 06-
HoOBNsSieTCA ¢ B6osbLUeR CKOPOCTbIO
OcuunnorpammMa Ha aucrnee 06-
HOBMSIETCS KaXAyt CEKyHOY
OcuunnorpammMa Ha aucrnnee 06-
HOBMSIETCS KaXable 1Be CeKyHbl
OcuunnorpammMa Ha aucrnnee 06-
HOBNSIETCS KaXable NATb CeKyHA
McxogHas ocumniorpamma octaeT-
cs Ha aucnnee. HoBble AaHHble
HenpepbIBHO 406aBNSOTCA Ha AuC-
nnew Ao Tex nop, noka yHKUuUs He
OyneT oTkmYeHa.

Close

1s

2s

Persist
(yoepxxaHue) 5s

Infinite

OnpeneneHus:

BbiGopka B pexume peanibHOro BPEMEHU: B 3TOM peXuMe cucTe-
Ma Npou3BOAWT MOMHOE HaKoMMeHWe curHana Ans 3anosiHeHns namsi-
™. MakcumanbHaa 4Yactota Auckpetusauum coctasnset 500MIy
(1ITy B 3aBuMcuMMOCTM OT mogenu ocuunnorpada). MNpu yctaHoBke
BPEMEHHOW LWkanbl 50 HC My MeHbLUe ocuunnorpad aBToMaTU4ecku
NPOU3BOANT UHTEPMONALMIO, TO €CTb BCTABMSAET TOYKM B NPOMEXYTKN
Mexay COCeAHUMU ToYKamu BbIGOPKM.

OKBUBANEHTHbIN PEXUM UMM PEXUM MOBTOPHON BbIGOPKM. B aTOM
pexume Bbl MOXeTe nomy4uMTb TOpU3OHTaNbHOE pa3pelleHne [0
40 pa3 Bbile (4TO 3KBMBANEHTHO 4acToTe AuckpeTm3auum ~25ITy
ons 500MIy n ~50y gns 1TW), Yyem B pexume peanbHOro BpemMe-
HW. 3O4ecb UCMONb3yeTcs CBOWCTBO MEPUOAMYHOCTM CUrHama u no-
3TOMY 3TOT PEXUM XOPOLLO MOAXOAWUT AONS UCCINEefoBaHUsi nepuo-
OWYECKMX CUrHaroB, W HEMPUMEHUM [Ansi OOHOKPAaTHbIX UMW UM-
MyNbCHbIX CUrHAoB.,

Pexum BbIGopku: OcuunnorpamMma opMupyeTcs no 3HavyeHUsim
CUrHana, 3aperncTpuMpoBaHHbIM Yepe3 paBHble MPOMEXYTKU Bpeme-
HW.

Pexum pacnosHaBaHus nNukoB: B aTom pexume ocuunnorpad Bbl-
ABNSET MakcMmarnbHble U MUHUManbHble 3HAYEHWS BXOAHOIO CUrHa-
na Ha KaxaoMm uHTepBarne BbIGOPKM 1 UCMONb3yeT 3TN 3HaYeHUs ANs
NOCTPOEHNs ocumnnorpammel. ®akTndecku ocuunnorpad nossonser
3aperncTpupoBaTtb W 0TOBPa3nTb Yy3KMe MMMYIbCbl, KOTOPbIE MHaye
okasanucb 6bl NPonyLLEeHbI B pexuMe BbIGOPKU.

Pexum ycpepHeHus: Ocuunnorpad HakannveaeT HECKOMbKO OC-
uunnorpaMm 1 otobpaxaeT Ha Aucrnee pesynbTaT UX YCpeaHEHUs.
OTOT pexum No3BonseT yMeHbLUTb B6enbii WyMm.

WaveBright
(sipkocTb
OCLMNIIorpammbl)

1% - 100% |YcTaHOBKa SpKOCTU OCLMMNOrpaMmbl

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

PucyHok 2-20 ®yHKUMOHAmNbHasi KHOMKa CUCTEMbl pernctpauum
(DISPLAY — oTobpaxeHue)

Haxmute kHonky [DISPLAY] ons BblzoBa MEHK HACTPOWKM, OnMMUCaH-

Horo B Tabnuue 2-13. OTO MeH MO3BONSIET YNPaBnsiTb PEXUMOM
oTobpaxeHus1.

Tabnuua 2-13 MeHo cuctembl 0TobpaxeHust

KntouyeBble NyHKTbI:

Tun oTtoGpaxeHus: B pexnme BEKTOPHOTO OTOOPaXKEHUS CMEXHble
TOYKM 3aPErncTpMpOBaHHOM OCLIMNIIOTPaMMbl COEAUHSIIOTCA MUHUS-
Mu. B pexume TouyeyHoro otobpaxkeHusi Ha gucnnee otobpaxatoTcs
TOMBKO TOYKM.

YacTtoTa o6HOBMNEHUsi: YacTtoTa OGHOBMEHMS — 3TO YNCO OOHOBIe-
HWI ocuMNiorpamMmmbl Ha AUCNnee B CeKyHay. OTOT napameTp BnusieT
Ha BO3MOXXHOCTb HabnoAeHUs AMHAMUKM cUrHana.

3anomMuHaHue 1 BbI3OB U3 NaMATU
Kak nokasaHo Ha PucyHke 2-21, kHonka [STORAGE] B 30He ynpas-
neHus ABNseTCst PYHKUMOHANbHON KHOMKOW CUCTEMbl 3anOMUHAHMS.

PucyHok 2-21 ®yHKuMOHamNbHas KHOMKa CUCTEMbl pernctpauum
(STORAGE - 3anomuHaHue)

Haxmute kHonky [STORAGE] Ansa Bbi3oBa MEHIO CUCTEMbI 3anomu-
HaHWs ocuMIorpaMm, OfnMcaHHOro Huwxke, B Tabnuuax 2-14 - 2-17.
OTO MeHI0 MO3BOMSAET COXpaHATb ocuunnorpammbl (4epe3 RefA,
RefB) unu yepes meHio [STORAGE] 1 HacTpoiku BO BHYTpPEHHeN
namMaTn unu Bo BHelwHen namstn no USB-unTepdeiicy. Ocuunno-
rpamMmbl coxpaHsloTcs B dopmaTe bitmap, KoTopbii MOXeT 6biTb
OTKPbIT HA KOMMbIOTEPE.

Mopspok aencTBun:

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

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

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

Bo3aMmoxHble
MMyHKT MeHIO MosicHeHusA
3HaveHus
Mpwn nocTpoeHun ocumnnorpaMmel
Vector CMEXHble TOYKN N3MEPEHHbIX 3Ha-
YeHWii curHana coefnHsATCS 0Tpes-
Type (Tun oTo-
Kamm
BpaxkeHns)
Ha gucnnee otobpaxatoTcst TONbKO
Dots TOYKMN N3MEPEHHbIX 3HAYEHWI Cur-
Hana
YT Pexum paboTbl ocunnnorpadga X-Y
Format (cbopmar) XY — 3TO PEXUM, NMPU KOTOPOM cUrHan c
NepBOro kaHana oTknagbiBaeTcs no
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[MyHKT MeHo | Bo3aMOXxHbIe MosicHeHust
3HaYeHus
Type (Tun) Wave BbiGpaHo MeHIo coxpaHeHust 1 Bbl-
30Ba 13 NaMATV oCLMMNOrpaMm
BbibupaeTcs ocumnnorpamma ¢ nep-
Source CH1 BOro KF;Hana i i
(neTouHmK BbibupaeTtcss  ocuunnorpamma  co
curHana) CH2
BTOPOro KaHana
1-20 Bbibop 1 ycTaHOBREHWe nosunumum Bo
BHYTPEHHEN NaMsaTW, Ha KOTOpOW
coxpaHeHa ocuunnorpamma. Pery-
nmpyeTcs BpalleHueM MHOrodyHkK-
Dest LiMOHanbHoro perynsaropa.
(Mo3wnuus
COXpaHeHusi B 1-200 |BblboOp 1 ycTtaHoBneHue nosnumm Bo
namsiTu) BHelwHen namsTn Ha USB HocuTtene,
Ha KOTOPOW COXpaHeHa OCLMmIo-
rpamma. PerynupyeTcs BpalleHviem
MHOrOMYHKLMOHANbHOTO  perynsTo-
pa.
Save - CoxpaHeHune ocuumnnorpaMmmbl
(coxpaHeHwe)
Next 1/2 - MNepexoa Ha crieayoLLyo CTpaHuLy




Off
i CH

M 10

PucyHok 2-23 CoxpaHeHue ocumnnorpammel Ha USB

Ta6nuua 2-15 MeHio 3anomvHaHusi ocuuniorpaMm (cTpaHuua 2)

Disk (guck)

DSO

UsB

CoxpaHeHne BO BHYTPEHHIO na-
MSATb ocuumnnorpadga

CoxpaHeHVMe BO BHELLUHIOW NaMmsTb
yepes USB-uHTepdpeiic.

Length
(rnybwuHa)

Normal

YcTaHoBKa HOpMarnbHOW  FryGuHbI
coxpaHeHusi (OTU [AaHHble MoryT
ObITb 3arpyxeHbl Yepe3 MeHio REF).

Long

YcTaHoBKa YBENMUYEHHOW TNyOuHbI
coxpaHeHunst (3Ta PyHKUMSA akTuBHA
TONMbKO MNPU 3anucy Ha BHELUHWN
USB Hocutenb. [aHHble 3anucaH-
Hble Takum obpasom MoryT ObITb
3arpy>keHbl 4Yepe3 MeHK 3arpysku
ocuunnorpammbl B MO ocdumnno-
rpaga).

LOAD (3arpy3ka)

Bbi3oB COXpaHeHHOVI ocyunnorpam-
Mbl

Previous 2/2

BOSBpaT Ha npegbiayuyo cTpaHuly

2. Bbibepute nyHkt SETUP gns Bxoga B MeHK 3anoMUHaHWs

HacTpoek (cMm. Tabnuuy 2-16).

PucyHok 2-24 CoxpaHeHune HacTpoek

Tabnuua 2-16 MeHi0 CoOXpaHeHNst HAaCTPOEK

Setups 1-20 MoryT 6bITb coxpaHeHbl He 6onee 20
(nosuums KOHUrypaumm HacTpoek nepenHewn
COXpaHeHusi naHenun. [losnums BbibupaeTcs ¢
HacTpoek B MOMOLLbIO  MHOTO(YYHKLIMOHANBHOIO
namsTu) perynatopa B BepxHel 4acTu ne-
pegHen naHenu.
Save CoxpaHeHune HacTpoek B NaMsTb
(coxpaHeHve)
Load BbI30B COXpaHeHHbIX HacTpoek u3
(BbI30B 13 namaTu.
namsiTu)

3. Bbibepute Bitmap ansa coxpaHeHusi 6GutoBoro mMaccusa (CMm.
Tabnuuy 2-17). OTa yHKUMSA akTUBHA TOMbKO MPU YCTaHOBIIEHHOM
BHelWHem USB Hocutene.

Tabnuua 2-17 MeHo coxpaHeHusi GUTOBOro Maccuea

[MyHKT MeHo | Bo3amOxHble
MosicHeHus
3HaYeHus
Bit Map BbibpaHo MeHIo HacTpoek Ha nepea-
Hel naHenu
Dest 1-200 MoryT 6bITb coxpaHeHbl He Gonee
(Mosuuus 200 6uTtoBbIX MaccuBoB. [losuuns
COXpaHeHVs B BblIOMpPaeTCA C MOMOLLbI MHOrO-
namsTun) PYHKUMOHANbHOrO  perynatopa B
BEpXHeN YacTu nepegHen naHenm.
Save
CoxpaHeHune HacTpoek B NamMsiTb
(coxpaHeHve)

PucyHok 2-25 CoxpaHeHne 6uToBOro maccuea

HacTtpoiika anbTepHaTUBHbLIX PYHKLUMN
Kak nokasaHo Ha PucyHke 2-26, kHonka [UTILITY] B 30He ynpaBneHus
aBnseTcs PYHKLMOHANBHOW KHOMKOW anbTepHaTUBHbLIX (PYHKLMNA.

PucyHok 2-26 ®yHKUMOHaNbHas KHOMKa CUCTEMbI

(UTILITY)

perucTpaumm

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

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

Close BblkntoyeHve aBToMaTU4eCcKon
KannbpoBKku 1 BO3BpaLLeHne Ha
npeablayLyo CTpaHuLy MeH
Recorder (3anvcb cMm HacTporikm 3anucu ocumnnorpam-

ocumnnorpamMmmebl)

Tabnuuy 2-21

Mbl

MMyHKT MeHlo | Bo3MOXHbIe MosicHeHns
3HaYeHus
Setup BbibpaHo MeHto HacTpoek Ha nepep-
(HacTpovikun) Hel naHenu

Language (s3blk)

BbiGop s13blka MHTEpdeiica

Pycckui
Chinese
Chinese

English
Spanish

Simplified

Traditional

Portuguese
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UNI-T UHCTPYKLNA 110 QKCITNIYATALINMN: cepusi UTD2000L-R
French KntoueBble NyHKTbI:
Next 1/3 Cnepytolasi cTpaHuua ABTOKanUGpoBKa: Bbl MOXETE UCMPaBUTb OLIMOKN M3MEpPEHUsi, CBSI-
3aHHblEe C U3MEHEHUSIMU B OKpY>KatoLLiel cpee C NMOoMOLLb0 PYHKLMK
Ta6nuua 2-19 (cTpaHuua 2) aBTOKanMbpoBkM. DTOT Npouecc MoXeT ObiTb NpoBeaeH BbIGOPOYHO
|_|yHKT MEHI0 Bo3MOXHble MNosicHeHnsa npu HeobxoaMMocTu. [ns NOBbILEHUS TOYHOCTU KaJ‘IVIGpOBKVI BKIHO-
3HaYeHus yuTe ocumunnorpad n gante emy nporpeTtbecs B TedeHne 20 MUHYT.
Reset Execute |BoccTaHOBMEHMe yCTaHOBOK MO 3arem HaxmuTe kHorky [UTILITY] -> Self Adj
(saBoacive YMOJI4aHU0
Close OTka3 oT BOCCTAHOBIEHUS yCTaHO- Bbi6op sA3bika
YCTaHOBKM) BOK M0 YMOJ4aHUIio Ocumnnorpadbl cepun UTD2000L-R ponyckatoT paboTy Ha Heckorb-
_____ KMX A3blkax, B TOM 4ucrie n Ha pycckoM. [Ins Beibopa A3bika gucnnes
OYHKUMS HACTPOMKM au3aitia  WH- HaxmuTe kHonky [UTILITY] v BoiGepuTe Tpebyemblii S3bIK.
Skin 1/2/3/4 Tepcbeinca, 4-pe gusanHa ons uset-

HbIX gucniieeBs JOCTYMHbI.

Grig Brightness
(Ans uBeTHbIX
MOHUTOPOB)

1% - 100%

HacTpoiika apkocTy ceTkM aKpaHa

Next 2/3

K cnepytoulen cTpaHuLie MeHo

Tabnuua 2-20 (cTpaHuua 3)

Version

OTobpaxaeTcsa nHdopmauma moge-
nn, Bepcum «xenesa» un N0, cepun-
HOM HOMepe, AaTe N3roTOBMEHWS.

Cymometer
(vyacTtoTomep)

ON/OFF

BkrtoyeHa munu BblknioyeHa yHKLUUS

YacToTomMepa.

First 3/3

[Nepexon K NnepBov CTpaHMLE MEHIO

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

[MyHKT MeHto

Bo3moXxHble
3Ha4YeHus

[NosicHeHus

Source (1c-
TOYHVK)

CH1/CH2/CH1+CH2

BblGepute UCTOYHUK curHana
ans 3anvcu, 1-bii kKaHan, 2-on
kaHan unv oba kaHana

Record [F1]
(3anuce)

Haxmute kHonky Record [F1]
Ans Havyana 3anucu. Konuyecr-
BO 3anMu1CaHHbIX 3KpaHoB ByaeT

oTobpaxaTbcs Ha gucnnee.

Operation

RePlay [F2]
(MoBTOP)

1. KHonka BocnpounsseaeHusi

2. MNpu HaxaTUn Ha 3Ty KHOMKY
cucTeMa BOCMPOM3BOAUT 3anu-
cn n oTobpaxaeT Homep BOC-
Npou3BOAMMOrO 3KpaHa B HMK-
HEM MpaBoOM yrry Auchnes.
MosopoTom MHOTOYHKLMNO-
HanbHOro perynsropa B Bepx-
Hew YyacTu nepegHen naHenu Bbl
MOXeTe MPUOCTaHOBUTL BOC-
npoussegeHve. [Npu panbHewn-
LUemM BpaLleHUn perynstopa Bbl
MoxeTe  BblbpaTb  ocuunno-
rpammy C onpefereHHoro aKpa-
Ha ANs MHOFOKPaTHOro LMKMu-
YeCcKOro BOCMpou3BeAEHNS.

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

4. MoxHo 3anucaTb go 1000
3KPaHOB [laHHbIX

Stop [F3]
(OcTaHoBka)

OcTaHoBKa 3an1cu unm Bocrnpo-
n3seneHus

Return [F4]
(Bosspar)

BosBpart B npeabiayLiee MeH0

Save
(coxpaHeHue)

1-30

CoxpaHeHune ocuunnorpammbl
Ha USB awuck. Jo 30-t1 ocumn-
niorpaMm MoxeT 6bITb COXpaHe-
HO, HOMep 3anucu BbibnpaeTcst
MHOrOyHKLMOHaNbHbLIM Kosle-
COM.

Load
(3arpyska)

3arpyska ocuunnorpamMmmel €
USB gucka. o 30-Tv ocuunno-
rpamm MoXeT ObITb 3arpyxeHo,
HoMep 3anucu  BblbupaeTcsi
MHOrOPyHKLMOHaNbHLIM  Korne-
coM

Return

BOSBpaT B npegbigyuiee MeH
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ABTOMaTU4YECKME U3MEPEHUs
MokasaHHas Ha PucyHke 2-27 kHonka [MEASURE] siBnsietca dyHk-
LMOHasbHOM KHOMKON aBTOMAaTUYECKUX U3MepPeHuU. [ns o3Hakomne-
HUS1 C MOLLUHBIM MHCTPYMEHTOM aBTOMAaTUYECKMX U3MEPEHUIA NMPOYTU-
TEe HWKECNEAYIOLLYI0 MHCTPYKLMIO.

PucyHok 2-27 ®yHKUMOHaNbHasi KHOMKa CUCTEMbI perncTpauum (ae-
TOMaTWYeCcK1e N3MEPEHHUST).

MpakTnyeckune npumepsbl

MeHto n3amepenuin ocumnnorpaca nossonseT nsmepaTb 28 napamert-
pOB OCLMMIorpaMmei.

Haxmute kHonky [MEASURE] nns Bxoga B MeH0 M3MepeHust napa-
MeTpOB, KOTOpPOe pasfeneHo Ha 5 30H Ans OAHOBPEMEHHOro OTOo-
OpaXkeHUs1 N3MEPEHHbIX 3HaYEeHWI, CBSI3aHHbIX C (DYHKLMOHANbHBIMU
kHonkamu [F1]-[F5] cootBeTcTBEHHO. NpK BLIGOPE TVINa N3MepeHuii B
nto6bo M3 30H HAXMUTE COOTBETCTBYIOLLYIO (DYHKLIMOHAMNBHYIO KHOMKY
ONnsi BXxoda B MeH Bblbopa Tuna uamepeHuit. MeHio Bblibopa Tuna
N3MepeHuii No3BonseT BblbupaTtb HanpsxeHne unu Bpems. Bbl mo-
XeTe NeperTn K N3MEPEHNAM HanPSHKEHUsT UM BPEMEHU MO HaxaTuio
kHonok [F1]-[F5] B cooTBeTCTBUM C TMNOM M3MepeHui, a 3aTem Bep-
HYTbCS B MEHI0 OTOBpaxeHus napameTpoB. Bbl Takke moxeTe Ha-
xaTb kHorky [F5] u BbibpaTh nyHkT [PARAMETERS] ans otobpaxe-
HUSI BCEX M3MEPSIEMbIX MAPaMETPOB Kak HanpshKeHUs!, Tak 1 BPEMEHU.
Haxmute [F2] ons Boibopa kaHana (M3MepeHus Npou3BOAATCS, TOMb-
KO ecnu KaHan BKMtoYeH). Ecnn Bam He TpebyeTcs M3MeHsTb Teky-
LWKMiA TUN naMepenun, Haxmvute [F1] ons BosBpalleHUss K MeH OTo-
OpaxxeHUst napameTpoB.

Mpumep 1 [Ons otobpaxeHuss pa3maxa (yABOEHHOW aMniuTyabl)
curHana co BToporo kaHamna B 30oHe [F1], BbimonHute cnegymoline
nOencTBus:

1. HaxwvuTe [F1] onsa Bxoga B MeHI0 ONumMi TUMOB N3MEPEHWIA.

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

3. Haxmure [F3] ons Bibopa namepeHust HanpskeHust.

4. Haxwmute [F5] (1/4 next page) n Bbl yBnAMTE 3Ha4YeHUst pa3Maxa B
30He [F3].

5. Haxwvute [F3] ana Bbibopa namepeHus pa3maxa, Mocrne Yero Bbl
aBTOMAaTW4ECK/N BEpPHETECh B MEHIO OTODpaXeHnsa napameTpoB.

Ha nepBoli cTpaHuLe MeHI U3MEpPEHUIA 3Ha4YeHe pasMaxa oTobpa-
*aetcs B 30He [F1] (xenTbiM uBeTom).

Mpumep 2 HacTtpovika n3amepeHus 3agepxku. Bel MoxeTe ncnonb3o-
BaTb (DYHKUMIO M3MEpPEHUs 3adepxKu ANs U3MepeHUs BPEMEHHOrO
WHTepBana mexay HapacTalolmm (POHTOM CUrHanoB U3 ABYX WC-
TOYHUKOB, TO €CTb MHTEPBAN MexXay HapacTaloLMm (PPOHTOM NepBo-
ro nepuoga curHana u3 onpeaeneHHoOro NCTOYHMKa U HapacTatoLmnm
(PPOHTOM MEePBOro nNepuoga curHana u3 gpyroro UCTouHuka. Namepe-
HVSI NPOU3BOAATCA CrieaytoLmm obpasom:

1. B MeH0 n3mepeHuii BbibepuTe 30HY OTODOpaxeHusi pesyrnbTaToB
N3MepeHnst 3aepPXKn, Kak 9TO CAenaHo B BbiLLENpPUBEAEHHOM MNpw-
mepe. [ns Bblbopa 3adepxkn 3anaute B MeHio Time pganee Page
3/3, Delay.

2. Haxmute [F2] ons Bxoga B MEHIO 3a4€PXKKU.

3. BbibepuTe nctounuk curHana: CH1, a 3atem BbibGepuTe UCTOYHUK
curHana c 3agepxkon: CH2.

4. Haxwute [F5] ons nopgtBepxaenus. MNocne atoro pesynbTaT us-
MepeHusi 3aepXkn 0Tobpas3nTCs B COOTBETCTBYIOLLEN 30HE.



ABTOMaTMYeCKOe U3MepeHue napameTpoB HaMPsHKEHUS
Ocumnnorpadbl cepun UTD2000L nos3BonsioT B aBTOMAaTU4ECKOM
pexvme U3MepATb CredyloliMe napameTpbl HanpshkeHus: pasmax,
MakcumarnbHOe, MUHUMarbHOe, CpefHee, cpeaHekBapaTUiHoe Ha-
NPSHKEHUSI, HanpsbkeHWe BEPLUMHbI UMMYMbCa U OCHOBaHUA UMMYIb-
ca. OnpeneneHvst 3TUX BENUYMH NpUBeAEHbl HUXKE:

Pasmax (Vpp): pasHOCTb 3Ha4YeHW curHana B BbICLUEW W HU3LIEN
TOYKax ocuMmnorpaMmel.

MakcumManbHoe HanpspkeHue (Vmax): pasHoCTb 3Ha4YeHus1 curHana
B BbICLLEW TOYKE ocuummnnorpammel u Hynesoro noteHumana [GND]

MuHuManbHoe HanpshkeHue (Vmin): pasHOCTb 3Ha4YeHUs1 curHana B
HM3LLEN ToYKe ocumnorpammel 1 Hynesoro noteHumana [GND]

Amvnnutyaa (Vamp): PasHOCTb 3Ha4YeHWI curHana mexay BepLUMHON
1 OCHOBaHMEM OCLMNIIorpaMMbl.

Middle (Vmid): MNonosuHa amnnuTyabl

HanpsixeHue BepwmHbl umnynbca (Viop): pasHocTb Mexay 3Hade-
HMWEM CUrHana Ha ypoBHe BepLUMHbI UMMNYNbCa ¥ HyNeBbIM MOTEHLMa-
nom [GND].

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

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

Vtop)/Vamp.

CpeaHee HanpsbkeHue (Average): amnnuTyda curHana, ycpeaHeH-
Hasi 3a oAvH nepvop.

CpeaHekBagpaTuyHoe HanpspkeHue (Vrms): ‘adhdekTMBHOE 3HaYe-
HVe. DHeprust curHana nepemMeHHoro HanpsbKeHus 3a nepuop, oTHe-
CeHHast K MOCTOSAHHOMY HaMpPSXXEHWUIo, NMPOU3BOASLLEMY OKBMBANMEHT-
HYI0 3HEPruIo 3a TOT e NMPOMEXYTOK BPEMEHM, TO eCTb CpeaHeKBa-
paTU4HOE 3HaYeHue.

ABTOMaTM4YeCKOe n3MepeHne BpeMEeHHbIX NapamMeTpoB
Ocuunnorpadbl cepun UTD2000L nos3BonsioT B aBTOMAaTU4eCKOM
pexuMe U3MepsaTb YacToTy curHana, nepuopg, ArMTENbHOCTb Hapac-
Talulero poHTa MMMynbca, OANUTENbHOCTb Ccrajarowero poHTa
UMnynbca, ONUTENbHOCTb MONOXUTENIBHOTO MMMyNbca, ANUTENb-
HOCTb OTpuMLATeNbHOro UMnynbca, 3agepxky 1-»2 (no HapacTtato-
Lwemy poHTy), 3agepxky 1-»2 (no cnagatoLiemy dpoHTY), NOMOXU-
TenbHas CKBaXXHOCTb, OTpuuaTenibHas CKBaXHoOCTb. OnpepeneHus
3TUX BEMNUYUH NPUBELAEHbI HUXKE:!

OnutenbHOCTL HapacTawwero cdpoHTa umnynbca (Rise time):
Bpewms, 3a koTtopoe curHan HapactaeT oT 10% Ao 90% oT 3HaveHus
Ha BepLUVHe 1MMynbCca.

OnutenbHoCcTb cnapgatowero ¢poHTa umnynbsca (Fall time): Bpe-
Ms, 3a KoTopoe curHan crnagaet oT 90% fo 10% OT 3HavyeHusa Ha
BEpLUMHE UMnyInbca.

OnutenbHOCTL nonoxutenbHoro umnynbca (+Width); wupuna
MOSNOXUTENbHOIo UMMysbca Ha ypoBHe 50% OT ero amnnuTyApl.

OnutenbHoCcTb oTpuuarenbHoro umnynbca (-Width); wupunHa
oTpuLaTenNbLHOro MMMynbca Ha yposHe 50% OT ero amMnnuTyabl.

3apepxka 12 (no HapacTatouwemy ¢poHTy) (delay 12 (rising
edge)): BpemMs 3afepxKu HapacTatoLero poHTa curHana no BTOpo-
My KaHasny OTHOCUTESIbHO HapacTarowero poHTa curHana no nep-
BOMY KaHany

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

MonoxuTtenbHasa ckBaxHocTb (+Duty): oTHOWeHWe ANUTENbLHOCTU
MOJSIOXKMTENIBHOro UMMNYNbCca K NEpUOAY.

OTpuuartenbHas ckBaxHocTb (-Duty): oTHoweHue anuTensHOCTH
oTpyLaTENBLHOrO MMMNynbca 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 BosmoxHble MosicHenus
3HaYeHus
Back BosBpalleHne B MeHio oTobpaxe-
(Bo3Bpar) HVS napamMeTpoB
Source (MCTOYHMK CH1 Bbibop kaHana Ana usMepeHus
curHana) CH2 napameTpoB curHana

Volt Bxoa B MeHio napameTpoB Hanps-
XeHus

Time Bxoa B MeHIO BpemeHHbIX napa-
MeTpoB

BKIMIOYEHME/BBIKIIOYEHE  oTOobpa-

Parameters XEHUs Bcex Wu3MepsieMblx napa-
MeTpoB

MeHto napameTpoB HanpskeHusi onucaHbl B Tabnuuax ¢ 2-24 o 2-27
Mepexop B creaytoLee MeHI0 ocyLuecTBnAeTcst KHonkow [F5)

Tabnuua 2-24

PyHKuMS/ MosicHeHus
n3mepeHue
. BosBpalleHne B MeHH, OnNUcaHHoe B
Previol§ Tabnuue 2-23
Bbibepute Ons BO3BpaLleHUsI B MEHHO
Preshoot P A paw

(oTpuuaTenbHbIN BbIGPOC)

oTOGpaxeHusi napameTpoB W 3ameHbl
MCXOHOrO NapameTpa Ha 3ToW no3vuuu

Amplitude (amnnutyga)

-//-

Oveshoot
(nonoxwuTenbHbIN BbIGPOC)

-//-

Next Vs

[Mepexop K criegytoLLen cTpaHuLe

Ta6bnuua 2-25

PyHKUMA/M3MEpeHNne

MosicHeHus1

Previous (npegpiayLias
CTpaHuua)

BosBpalleHre Ha npeapblayLlyo cTpaHu-
Ly MEHI0

Mean (cpenHee 3HayeHue)

BbiGepuTe Onsi BO3BpalUEHWs B MEHIO
oTOGpaxeHUsi napameTpoB W 3ameHbl
MCXOHOrO NapameTpa Ha 3TOoW no3vuuu

Pk-Pk (pa3max)

-//-

RMS
(cpeoHekBagpaTuyHoe
3Ha4yeHve)

-//-

Next 2/4

[Mepexopn Kk cnegyLlen ctpaHuue

Tabnuua 2-26

DyHKUMA/M3MEpeHHne

[MosicHeHus

Previous (npegbiayLias
cTpaHuua)

BosBpalleHre Ha npeaplayLLyo cTpaHu-
Ly MEHH0

High (Vtop Hanpsixexune
BEPLUMHbI UMMyfbca)

BbiGepuTe AN BO3BPALLEHWS B MEHIO
oToBGpaxeHWs napameTpoB U 3aMeHbl
MCXOQHOro NapameTpa Ha 3Toi no3uumm

Low (Vbase HanpsikeHve
OCHOBaHWs UMMyJSbCca)

-//-

Middle (Vmid nonosuHa
aMnNNnTyabl)

-//-

Next 3/4
(cnepytoLlas cTpaHuua)

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

Tabnuua 2-27

PyHKUMA/M3MEpeHNne

MosicHeHus1

Previous (npegpiayLias
CTpaHuua)

BosBpalleHre Ha npeapblayLlyo cTpaHu-
Ly MEHI0

Max (makcumanbHoe
3HayeHve)

BbiGepuTe Onsi BO3BpalUEHWs B MEHIO
oTOGpaxeHusi napameTpoB W 3ameHbl
MCXOHOrO NapameTpa Ha 3TOoW no3vuuu

Min (MvHumanbHoe
3Ha4yeHve)

-//-

First 4/4

(cnegyowas ctpaHuua)

BosBpalleHne Ha  MNepByl CTpaHuuy
MeHto (cm. Tabnuuy 2-24)
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MeHio BpeMeHHbIX NapaMeTpoB onucaHbl B Tabnuuax 2-28 — 2-31.

Tabnuua 2-28
PyHKumMS/
n3MepeHue

MosicHeHus1

BosBpalleHne B MeHH, OnNUcaHHoe B
Tabnvue 2-25

BbiGepute Ans BO3BpalleHWs B MeHH
oTOOpaXeHUsi MnapaMeTpoB W 3aMeHbl
MCXOAHOro NapamMeTpa Ha 3Tov No3vumm

Back (BosBpar)

Freq (4actoTta)

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

Next 1/3
(cnepytoLlas cTpaHuua)

[Mepexop k crieayoLLen cTpaHuLe

Tabnuua 2-29

PyHKUMA/M3MEpeEHNe MosicHeHwus

BosBpalleHre Ha npeabiayLLyo

Previous (npegbigyLuas ctpaHvua) CTPaHNLLY MEHIO

BbiGepuTe Ans BO3BpaLLEHUS B

Fall (anuTenbHocTb cnapatollero  |MeHio oTobpaxeHus napameT-

dpoHTa) pPOB M 3aMeHbl UCXOOHOro mna-
pameTpa Ha 3Tol No3uumu
+ Width (gnutenbHocTb -/l-
MONOXWUTENbHOTO MMMyrbca)
- Width (anutensHocTtb -/-
oTpuLaTeNbHOro MMNynbca)
Next 2/3 Mepexon k crnepytowen cTpa-

(cnegywas cTpaHuua) HULIE MEHI0

Tabnuua 2-30

DyHKUMA/M3MEpeHne MosicHeHus

Previous (npeabinyuias |BosspalleHvne Ha npeabiayLlyto CTpaHuly
cTpaHuua) MEHI0

Delay (3agepxka) Bbibepute Ans Bo3BpaLLEHNs B MEHIO On-
uui 3agepxku (cm. Tabnuuy 2-31a)

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

CKBa)KHOCTb) BpaxeHns napameTpoB 1 3aMeHbl UCXOA-
HOro mapameTpa Ha 3ToW No3uLmm

- Duty (oTpuuatenbHas -/

CKBa>XHOCTb)

First 3/3 BosBpalleHne Ha nepBylo CTpaHULLY MEHIO

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

Ta6bnuua 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 Bo3BpalleHusi B
(noaTBepxaeHue) MEHI OTODpakeHus napamet-

poB M 3aMeHbl UCXOAHOro na-
pameTpa Ha 3TON No3uLmMn

KypcopHble namepeHnus

Haxmute kHonky [CURSOR] ana oTtobpaxeHus n3mepuTenbHOro
Kypcopa 1 MeHIo Kypcopa, 3aTeM OTperynupyiiTe nonoxeHue kypcopa
BpaLleHneM MHOroyHKUMOHaNbHOro perynsitopa. Kak nokasaHo Ha
PucyHke 2-28, kHormka [CURSOR] B 30He ynpaBneHusi siBnsieTcst
YHKLIMOHAMbHOW KHOMKOW KYPCOPHbBIX N3MEPEHUI.

MULTI PURPOSE

e [rooume [sromse

PucyHok 2-28 ®yHKUMOHanbHas KHOMKa cucTembl peructpaumm (cur-
SOr — Kypcop)

B pexume CURSOR Bbl MoxeTe nepemellaTb Kypcop, MCMONb3ysi
MHorodyHkumoHanbHbii perynstop MULTI PURPOSE, kotopbiin siB-
nsetca Tawke n kHonkon [PUSH SELECTED] ansi doukcauum nono-
XEHWs Kypcopa.
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MpeaycMoTpeHbl TpY pexunma U3mMepeHuii ¢ MOMOLLbIO Kypcopa: 13-
MepeHus HanpsbkeHus (Volt), Bpemenn (Time) n pexum cnexexHus
(Track).

Pexumbl Bbibupatotest kHorkor [F1]. Ans namepexus AV nonoxeHue
OBYX KYpCOpPOB MOXET ObITb OTPErynuMpoBaHO MHOrogyHKLMOHarb-
HbIM PerynaTtopoM. AHamnorM4yHo B pexuMe W3MEpeHWs BpPeMeHU
MOXHO onpefenuTb AT. B pexvmMe crnexeHus npy otobpaxeHun oc-
LMNorpaMmmbl MOXHO BUAETb, Kak Kypcop aBTOMaTU4eCKM OTCIeXw-
BaeT U3MEeHEeHUsa 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

3ameyaHus:

1. VilamepeHune HanpsbkeHus/BpeMeHun: Kypcop 1 v Kypcop 2 nosssTcs
OofHOBpeMeHHO. lNepemecTnTe Ux B Tpebyemoe nomnoxeHve ¢ NomMo-
b0 MHOrOMYHKLMOHANbHOTO perynstopa v Bblbepute, Kakow w3
KypcopoB byaeT perynuposatbcs kHonkon [PUSH SELECTED]. Oto-
Opaxaemoe 3Ha4yeHue nokasblBaeT BEMUYMHY HanpsiKeHust unu Bpe-
MeHU Mexay ABYyMS Kypcopamu.

2. Pexum cnexeHus: [Opu3oHTanbHbIN U BeEPTUKaNbHbIA Kypcopbl
nepecekatTcsl, YToObl 0bpa3oBaTb MepekpecTue, KOTopoe aBToOMa-
TUYECKN YyCTaHaBnMBaeTCs Ha ocuunnorpammy. Bbl moxeTe nop-
CTpauBaTb FOPU3OHTarIbHYI KOOPAMHATY NMEPEKPecTUsi Ha OCLMIIIOo-
rpaMme MOBOPOTOM MHOrOyHKLMOHanNsHoro perynatopa. Ha awc-
nnee ocuunnorpadga otobpassTcs KOoOpAUHATLI LIEHTpa Kypcopa.

3. Korga BkntoyeHa yHKUUSE Kypcopa, U3MEepeHHOe 3HayYeHne aBTo-
mMaTu4eckn otobpaxkaeTcsi B BEPXHEM MPaBOM Yrriy.

Ucnonb3oBaHue kHonkn RUN

B BepxHem npaBom yrny repefHein naHenu pacriofiokeHa KHormka
[RUN/STOP]. Korga aTa kHomMka Haxarta, U ropuT 3ereHblii nHavKa-
TOp, ocuunsorpad HaxoguTCs B akTMBHOM COCTOsiHUM. Ecnu npu
HaXxaTuUM 3TOW KHOTKWN 3aropaeTcsi KpacHbIi MHAMKATOP, 3TO 3HAYWUT,
4YTO ocuunnorpad 3aBepLUM BbINOMHAEMOe AeNCTBME.

PucyHok 2-29 Knonka RUN/STOP

ABTOMaTM4ecKas HacTpouka

Kak nokasaHo Bbllle, aBTOMAaTU4eckass HacTpoWKa MOXET ynpoCTUTb
paboty ¢ ocumnnorpacgpom. Haxmute [AUTO], n ocumnnorpad aBTo-
MaTUYECKN HaCTPOUT KOIPDULNEHT OTKIOHEHUS U KOIPDULMEHT
pa3BepTKM B COOTBETCTBMM C aMNAMTYAO0N M YaCTOTON U3MEPSEMOro
curHana u obecnevnt cTabunbHOe OTOBpaXeHUe OCLMMNorpaMMbl.
Korga ocumnnorpad paboTaeT B pexume aBTOMaTUYECKOW HACTPON-
K1, cMCTeMa HacTpoeHa crefyloLwym obpasom:

Tabnuua 2-32

MapameTp HacTtporika
Pexum cbopa AaHHbIX HacTpavBaetcs Ha OObIYHYHO Bbl-
B6opKy
Kypcop OTKnoYeH
dopmat oTobpaxeHusi YT

[MonoxeHwe no ropusoHTanu ABTOMAaTUYECKM YCTa@HHOBJ1EHO

YcTaHaBnNuBaeTcsl B COOTBETCTBUMN
C 4acTOoTON curHana

KoachdpmumeHT pasBepTkm
(c/pen)

PasBsizka 3anycka Mo nepemMeHHOMY TOKY

3agepxka 3anycka MuvHuManbHoe 3HaveHne

YpoBeHb 3anycka 50%

Pexwum 3anycka ABTOMaTU4ECKUn

NcTouHuk MyCKOBOro curHana Mo ymMmon4aHuto I'IepBbIl7I KaHan, HO
eCliln Ha nepBOM KaHane curHan
OTCYTCTBYET, a Ha BTOPOM KaHalne

NpUCYTCTBYET, TO BTOPOW KaHan




yCTaHaBMMBAETCA B KayecTBe MC-
TOYHUKA

Twvn 3anycka Mo cdpoHTy

HaknoH cpoHTa nyckoBoro cur- |HapacTtatoLwmin poHT

Hana

lMonoca nponyckaHusl BepTu-
KanbHoro kaHana
KoathdpuumMeHT OTKNOHeHUst

MNonHas

YcTaHaBnmMBaeTcsi B COOTBETCTBUM

(B/gen) C amnnuTyAou curHana

RUN/STOP: HenpepbiBHO npov3BoaMT BbIOOPKY AaHHBIX AN Mo-
CTPOEHMsI ocumnnorpaMmMbl 6o ocTaHaBnNMBaeT BbIGOPKY.

Ecnu Bbl x0oTUTe, 4TOObLI BbIGOpPKA AAaHHBLIX MPOM3BOAMMAChH Herpe-
pbiBHO, HaxmuTe kHonky [RUN/STOP] oavH pas. [na npekpaiyeHusi
BbIGOPKU HaXXMUTE ee elle pa3. Bbl MoxeTe ncnonb3oBath 3Ty KHOM-
Ky ANs NepekroyYeHnst Mexay BKMoYeHMeM U OCTAHOBKOW BbIGOPKU
naHHbIx. B pexxkume RUN (BkntoueHune) 3aropaeTcs 3eneHbin MHAMKa-
TOop, a Ha aucnnee nosiensietcs Hagnucs AUTO. B pexume STOP
(ocTaHoBKa) 3aropaeTcsi KpacHblii MHAMKATOP, @ Ha Aucrnee nosiBns-
eTcsa Hagnucb STOP.

nasa 3
NMPAKTUYECKUE NMPUMEPDI
Mpumep 1: U3MepeHne NpPocTbIX CUTHANoOB
HaGmop,eHme N n3aMmepeHne Hen3BeCTHOro 3apaHee curHana, a Takke
6bICTpoe OTOGDa)KeHVIe Ha aucnnee M mnaMmepeHue ero 4actotbl U
pa3mMaxa.

1. [ins 6bIcTpOro oTobpaxeHUs curHana BbINOMHUTE cneaylowme
AenucTBus:

1) B MeH0 HacTpOMKM LLIyNOB yCTaHOBUTE KO3PULMEHT ocnab-
neHus Ha 3HaveHne 10X n ycTaHOBUTE MepeknovaTtent Ha Lwyne B
nonoxexune 10X.

2) MopcoeamnuTe Wwyn ot nepsoro kaHana (CH1) k nsamepsiemoi
cxeme.

3) Haxxvute [AUTO].

Ocumnnorpad BbINOMHAT @BTOMATUYECKYIO ONTUMM3aLMIO Auchnes
noa M3MepsieMbli curHan. Tenepb Bbl MOXeTe MPOU3BOAMTL Aarlb-
HeWiLLYI0 PerynpoBKy BEpTUKanbHOrO M FrOPU3OHTaNbHOro Avanaso-
HOB NS NOMNyYeHWs Xenaemoro B1aa ocLunnorpaMmel.

2. ABTOMaTU4yeckoe M3MepeHue BpPEeMEeHHbIX napamMeTpoB U na-
pameTpoB HaNpsHKeHWUsi cUrHana.

Ocumnnorpad no3sonseT Npou3BoAMTbL aBTOMaTUYECKUE U3MEPEHNS
napameTpoB GOMbLIMHCTBA UCCREeAyeMbIX CUrHanoB. [Ans namepeHus
4acToTbl U pa3maxa curHana BbIMoMHUTe crneayroLime AeNCTBUS:

1) Haxxvnte [MEASURE] ons oTobpaxeHns MeHio aBTomatuye-
CKUX N3MEPEHUIA.

2) Haxxmute [F1] ans Bxoaa B MeHo Bbibopa Tuna uamepeHui.

3) Haxmute [F3] ana Bbibopa namepeHus napameTpoB Hanpsi-
xeHus (voltage).

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

5) Haxmute [F2] ons Bxoja B MeHto Bblbopa Tuna uaMepeHun,
3aTeM HaxmuTe [F4], 4ToObl BbIGpaTh U3MEpPEHME BPEMEHHbIX napa-
meTpos (time).

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

Mocne atoro Ha Aucnnee oTobpasATCs M3MEPEHHbIE 3HAYEeHUs pas-
maxa v YacToTbl B 3oHax [F1] n [F2] cooTBeTCTBEHHO.

PucyHok 3-1 ABTOMaTnyeckue nsamepeHus

Mpumep 2: HabnriwogeHwe 3agepXKU MNpU _NpoxoxaeHuu

CuHycounganbHOro curHana no uenu

Kak v B npegbigyliem npvmepe, ycTaHOBUTE KOIDULMEHT ocnab-
NleHns curHana Ha Lwyne u B MeHio HacTpownku wyna Ha 10X. Moa-
kntounte Bxof kaHana CH1 Kk BXOOHOMY KOHTaKTy Lienu, a BXOA BTO-
poro kaHana CH2 k BbIXO4HOMY KOHTaKTy Lienu.

Mopsigmok AencTBun:

1. OTo6paxeHue curHanoB B kaHanax CH1 n CH2

1) Haxxmute [AUTO].

2) MopacTpoinTe ropu3oHTanbHbIi 1 BepTUKaNbHbIA AManasoHbl
TakyM 06pasoM, YToObI NOMNYYNTb XKenaemblii BUL OCLUMNorpaMmbl.

3) Haxmute [CH1], 4Tobbl BbIGpaTh curHan m3 kaHana CH1.
OTperynupyinTe nonoxeHue ocuunnorpammbl kaHana CH1 no Beptu-
Karv noBOpOTOM perynstopa BepTuKaribHOro CMeLLeHus.

4) Haxwvute [CH2] nns Bbibopa curHana n3 kaHana [CH2]. Axa-
NIOrMYHO OMnMcaHHOMY B M.1) MOACTPONTE CMELLEeHUe OCLMmnorpaMmbl
kaHana [CH2] no BepTukanu Tak, 4TobObI ocuunnorpaMmMbl He nepe-
KpblBanucb. 3To o6ner4ynt ux HabnogeHve.

2. NamepeHune 3aepXKM NMpU NPOXOXAEHUU CUHycouaanbHOro
curHana no uenu v HabnoaeHne U3MEHEeHUs1 OCLMNNorpaMmmbl.

1) Ons aBTOMaTU4ECKOro N3MepeHUs 3aePXKKU:
Haxwvmnte [MEASURE] nnsi otobpaxkeHus MeHI0 aBTOMaTUYecKux
N3MepPEHUN.
Haxmute [F1] Ans Bxoaa B MeHo Bbibopa Tuna namepeHu.
Haxwmwute [F4] ona Bxoga B Tabnvuy BpeMeHHbIX NapaMeTpoB.
OBaxabl HaxvuTe [F5] Ans nepexofa Ha cTpaHuuy 3/3 MeHto.
Haxwmute [F2] ansa Beibopa nsmepenusi sagepxku (Delay).
Haxwmute [F1], Boibepute kanan CH1, a 3atem Haxmute [F2] ans
nepekntoyveHnsa Ha kaHan CH2, nocne yero Ans NoATBEPXAEHWUS Ha-
xmute [F5].
Mocne aToro BenuunHa 3agepxkn otobpasnTcs nog Hagnuceto «CH1-
CH2 delay» B 3oHe [F1].

2) O6paTuTe BHUMaHWe Ha W3MEHEHUs OcLUUrnorpamMmbl (CM.
PucyHok 3-2)

PucyHok 3-2 3agepxka curHana

Mpumep 3. O6HapyxeHne ogUHOYHOro curHana
OCOBEHHOCTb U MPEeNMYyLLECTBO LIMAPOBBLIX 3aMOMUHAIOLLMX OCLMII-
norpadpoB COCTOMT B BO3MOXHOCTU paboTbl C HenepuoaMyeckummu
CUrHanamu, TakuMu kak oTAerbHble MMMynbCbl U BbiOpockl. Ans o6-
Hapy>XeHWs1 OAMHOYHOrO CuUrHana Bbl [OMKHbI BRafeTb HEKOTOPOW
npeaBapuTenbHoON uHdopmaumen o6 3ToM curHane, 4Tobbl ycTaHo-
BUTb YPOBEHb 3arnycka U Tun poHTa. Hanpumep, ecnum mmnynsc
npeactaenseT cobon norudeckuin curHan TTJ1, ypoBeHb 3arycka
HY)XHO YCTaHOBUTb MpuUMepHO Ha 2B, n BbIbpaTk 3anyck no Hapac-
TaowemMy poHTy. Ecnu Bbl He yBepeHbl B xapakTepe curHana, To
Ana onpefeneHns ypoBHS 3anycka W Tuna poHTa Bbl MOXeTe Ha-
6noaaTh ero B pexuMe aBTOMaTU4eCKoro Ui HopMarbHOro 3arnycka.
Mopsaok AencTBU:

1. Kak n B npegpigyliem npumepe, yCTaHOBUTE KOIPDULMEHT
ocnabneHusi Ha Lyne n Ha kaHane CH1.

2. BbinonHunTe HacTpOWKy 3anycka.
1) Haxxmute kHonky [TRIG MENU] B 30He ynpaBneHus 3anyckom Ansi
BXOZla B MEHIO HAaCTPOMKK 3anycka.
2) B aTom MeHo ucnonbayinTe nogmeHto [F1-F5] ans yctaHoBku Trna
3anycka Ha EDGE (3anyck no ¢poHTy), NCTOYHMKA NMYCKOBOrO CUrHa-
na Ha CH1, HaknoH dpoHTa Ha RISE (HapacTatowmit), pexvmva 3a-
nycka Ha SINGLE (oamHouHbIN), 1 pa3Basku 3anycka Ha AC (pas3Bsas-
Ka no NnepeMeHHOMy TOKY).
3) OtperynupyiTe BepTUKarnbHyl0 W TFOPU3OHTAarbHYIO LUKanbl Ans
AOCTUXEHUA noaxoasiuero maclutaba.
4) YcTaHoBUTE XenaeMblii YpoBEHb 3anycka MOBOPOTOM perynsatopa
[TRIGGER LEVEL].
5) Haxmute kHonky [RUN/STOP] v poxaguTech curHana, yaoBneTBo-
pstoLLEero 3aJaHHbIM YCnoBusiM 3anycka. Ecnu kakoi-nnbo curHan
[OCTUI YCTaHOBIIEHHOIO YPOBHSA 3amycka, cuctemMa nposedeT OfHO-
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KpaTHyto BbIBOPKY AaHHbIX 1 0TOBpa3nT ocuMnorpaMMy Ha Aucrree.
C nomoLLbio 3ToW (PYHKLUMM Bbl NErko MoxeTe obHapyxuTb noboe
cny4yanHoe cobbiTve. Hanpumep, kak o6HapyxuBaeTCcs HEOXMAAHHbIV
BbIBPOC CO CpaBHUTENbHO GONbLUOV aMnUTYAON: YCTAaHOBUTE YpO-
BEHb 3amnycka HEMHOTO BbilLe HOPMarbHOro ypoBHS curHana. Haxmu-
Te [RUN/STOP] u xaute. Korga nosiButcst BeIGpOC, aBTOMaTU4ECKM
cpaboTaeT 3anyck U HeMeANEeHHO 3anuwleTcs ocuunnorpaMma Ao u
nocre MoMeHTa 3anycka. Bpalyas perynsartop ropusoHTanbHOro cMe-
LLIeHVs1 B 30HE YMpaBIiEHUsi TOPU3OHTArbLHOW pa3BepTKoW Ha nepepn-
Hel naHenu, Bbl MOXeTe MEHHATb MOJIOKEeHWEe MOMEHTa 3arycka Ha
rOpU3OHTamnbHOM LUKane Ans MNoflydeHus 3amnycka C oTpuuaTernbHon
3a[1epXKKON PasnnyHoOW ANUTENbHOCTU, YTO MO3BONUT NErko paccmoT-
peTb y4acTok ocumniiorpammel 4o Bbibpoca.

PucyHok 3-3 OgvHO4YHbIN curHan

Mpumep 4: NMogaBneHue 6enoro wyma B curHane

Ecnu namepsiemblii curHan cofepxut Genbiii Wym, Bbl MOXETE Ha-
CTpouTb ocuunnorpad Takum obpasom, 4ToObl OTCeYb WM YMeHb-
LWNTb WYM Tak, YTO OH He CcO34acT nomMex Anda aHanusa curHana (CM.
PucyHok 3-4).

PucyHok 3-4 lNMogaBneHve 6enoro wyma B curHane

[Mopsipok aencTeun:

1. Kak n B npeabliayliem crnyyae, yctaHoBuTe KoacdduumeHT
ocrnabneHus Ha wyne 1 Ha kaHane CH1.

2. Nopante curHan Ha BxoA ocuunnorpada, 4tobbl obecne-
4uTb cTabunbHy ocuunnorpammy. ObpaTtuTech K npeabigyemy
npuMepy 3a onucaHueM nocrnefoBaTenbHocTn AevctBuii. Obpartu-
Tecb K nmpedblayllen rmaBe 3a MHCTPYKUMEN MO perynupoBke Koad-
duLMeHTa pa3BepTKN N KOIPULIMEHTA OTKIIOHEHMS.

3. YnyuyweHue 3anycka C MOMOLILIO HACTPONKM pa3BA3KK
3anycka.

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

2) YcraHoBuTe napametp COUPLING (pa3Bs3ska 3anycka) Ha 3Hade-
Hue LF Reject (nompaBneHve nHuskux yactot) unu HF Reject (nopas-
neHne BbICOKMX YacToT). lNpu BbiIbOpe NoAaBNeHUs HU3KMX 4acToT
CcurHan nponyckaeTcs Yepes BbICOKOYACTOTHbIN unbTp. OH OTCceka-
eT cocTaBnsoLlWme curHana ¢ yactotamu Huxe 80 Kl n nponyckaeT
bornee BbICOKOYACTOTHbIE KOMMOHEHTHI. Ecnu BbiGpaHo nopasneHune
BbICOKMX YacCTOT, yCTaHaBNMBAETCA HWU3KOYACTOTHbIA (DUNbTP, OTCe-
KaloLLMN cocTaBnswme curHana ¢ yactotamu Bbiwe 80 kI u npo-
nyckaeT HWU3KOYacTOTHble KOMMoHeHTbl. Beibupas LF Reject nnn HF
Reject, Bbl MOXeTe NoAaBWUTb HU3KOYACTOTHLIA MMN BbICOKOYACTOT-
HbIl LLYM COOTBETCTBEHHO, N 40BUTLCA CTabUnbHOro 3anycka.

4. OcnabneHuve Wyma Npyu oTOGpPaXXeHUN C NOMOLLLI0 HAaCTPOWKHU
pexvuma perucrTpauum curHana.

1) Ecnu namepsiemblii curHan coaepxut Genbiii LyM, U B pesynbTtarte
ocuunnorpaMMa MMeeT CIWLLKOM HU3KOe KayecTBO, Bbl MOXeTe UC-
nonb30BaTb PEXWM perucTpauum curHamna ¢ ycpefHeHueM, Mo3Bo-
naWwmn ocnabuTte Genbiv WyM npu otobpaxeHun, a Takke pa3mep
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ocuunnorpamMmmMbl Ans obnerdyeHuss HabnogeHna n namepeHnn. B pe-
3ynbTate ycpeaHeHust Genbii LWyM yMeHbluaeTcs, v AeTanu ocumn-
norpammbl CTaHOBATCA fydlle BMAHbL. BeinonHuTe cnepytowyve aen-
cTBUS:

Haxmute kHonky [ACQUIRE] B 30He MeHI0 Ha nepeaHeln naHenu ans
BbI30Ba MEHIO HACTPOWKM permctpaumn curHana. Haxmute KHOMKy
[F1] mMeHIo NS yCTaHOBKMU pexuma HakomnneHusl AaHHbIX B 3HAYeHue
Average (cpefHee), a 3aTeM BpaLlas MHOrO(YHKLUMOHAMNbHbIN pery-
nATop BbibepnTe KONMMYECTBO YCpedHSeMbIX OCLMNIOrpaMm 13 psaa
cTerneHew no ocHoBaHuio 2, oT 2 Ao 256 (cm. PucyHok 3-5).

PucyHok 3-5 CurHan ¢ nogaBrneHHbIM LLYyMOM

2) Bbl Takke MOXeTe YMeHbLUUTb SPKOCTb OCLMMNOrpaMMbl, YTOObI
YMEHbLUUTB LUYM NPy OTOBpaxeHuu.

BHumaHue! B pexume peructpauum curHana ¢ ycpegHeHUem
ocuunnorpaMMa OGHOBMSETCA Ha AucCMNee C MeHbLUeld 4YacTo-
TOW. TO HOpPMankLHoO.

Mpumep 5: Ucnonb3oBaHUe KYpPCOPOB ANSA BbINOSHEHUSA
U3MepeHun

Ocuunnorpad no3BonsieT aBToMaTUyYeckn n3mepsTb 28 napameTpoB
curHana. Bce aBTomaTnyecku nsmepsiemble napameTpbl TakkKe MoryT
ObITb M3MepeHbl C NOMOLLBIO KYpCOpOB. V‘CI‘IOJ‘II:SyH KypCOpbl, Bbl MO-
XeTe ObICTPO M3MEPUTb BPEMEHHbIE NMapamMeTpbl U napameTpbl Ha-
npsXxeHna ocuunnorpamMmmebl.

N3mepeHue HanpsikeHUsA OAHOW CTYNeHU cUrHana
[ns n3amepeHusi HanpskeHUst OHOW CTYMEHW curHamna, u3obpaxeH-
HOro Ha pucyHke 3-6 npogenanTe cneayoLlme ENCTBUS:

1. Haxmute kHonky [CURSOR] Ans BbizoBa MEHIO KypCOPHbIX 13-
MEPEHUIA.
2. Haxmute kHonky [F1] ans yctaHoBkM Tuna Kypcopa Ha 3Have-

Hye Volt (HanpsixeHune)

3.  [oBOpPOTOM MHOrO(YHKLIMOHAMNBLHOIO perynaTopa ycTaHoBUTe
Kypcop 1 Ha Ha4yano n3MepseMon CTyneHu.

4. Haxwmute [PUSH SELECTED] ons Beibopa Kypcopa, 3atem
NOBOPOTOM MHOTOYHKLIMOHANBLHOO Perynatopa ycTaHoBUTE Kypcop
2 Ha BepLUUHY CTYNEeHU N3MEPSIEMOro CUrHana.

B meHto Kypcopa aBTomaTtuyeckn otobpasuTcs BenuynHa AV, To ecTb

off 1t 500

i CH 00
PucyHok 3-6 KypcopHoe nsmepexmne HanpsikeHus curHana

N3mepeHune yacToThl nepBoro nuka gpyHkumu Sinc.

[Ina namepeHust YacToTbl HapacTatoLero PoHTa CUrHana BbINOMHU-
Te crieqytoLime AencTBus:

1. Haxxmmte kHonky [CURSOR] ans BbI3oBa MEHIO KypCOPHbIX U3Me-
pEeHUA.

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

3. NoBOPOTOM MHOTOMYHKLMOHAMBHOIO perynstopa ycTaHoBUTE Kyp-
cop 1 Ha nepBbIN MUK dyHKUMK Sinc.



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

B meHio kypcopa aBTomaTuyecks oTtobpasutcs BenuumHa 1/AT, TO
€CTb YacToTa 37O ToukM (CM. PucyHok 3-6a).

3ameyvaHue: Mpu Mcnonb3oBaHWM Kypcopa ANsi U3MepeHUst Ha-
NpspKeHUsi, crneAynTe TONbKO Liary 2 U ycTaHOBUTE TUM Kypcopa
Ha 3HavyeHne VOLTAGE

Mpumep 6: Ucnonb3oBaHue cdyHkumu X-Y

Onpegenexve pa3HocTu ha3 curHanoB B ABYX KaHanax.

Mpumep: [Ona namepenus casura dasbl NpU NPOXOXAEHUM CurHana
no uenu noacoeanHuTe ocuunnorpad K uenv n uccnegynte BXogHON
1 BbIXOAHOWN CUrHansbl.

[Ina oToBpaxeHns BXOLHOIO 1 BbIXOAHOrO cUrHana B KoopauHaTtax X-
Y BbINONHUTE criefytoLime AencTBus:

1. YcTaHoBUTE KO3(ULMEHT OCrnabrieHns B MEHIO HACTPOMKU
wynos Ha 10X. YcTaHOBWTE nepekniovaTtenb Ha Lyne B NonoxeHue
10X.

2. Nopcoeamnute wyn kaHana CH1 k Bxopy cxembl. MNMoacoeau-
HuTe Wwyn kaHana CH2 k BbIxoady cxembl.

3. Ecnn kaHanbl He oTOGpaxalTcs, HaXMUTE KHOMKM MEHI0
[CH1] n [CH2], uTobbI akTMBMpOBaTL 0b6a kaHana.

4. Haxxmute kHonky [AUTO].

5. C nomoLlbto perynstopa BepTUKanbHON LUKanbl yCTaHOBUTE
npuBnM3nTenbLHO OANHAKOBbIE aMMNUTYAbl CUTHANOB NO 06oUM kaHa-
nam.

6. Haxmute kHonky [DISPLAY] B 30He ynpaBneHusi ropusoH-
TanbHOW pa3BepTKOW AN Bbl30BA MEHIO HACTPONKM FOPU3OHTarbHOMN
pasBepTKu.

7. Haxxmute [F2], uTo6bl BeiGpaTh pexum X-Y. Ha gucnnee oto-
Opa3saTca BXOOHOW 1 BbIXOAHOW CUrHarnbl B Buae durypbl Jlnccaxy.

8. C nomoLLbl0 COOTBETCTBYIOLUMX PErynsTopoB MOACTPOWTE
k03O DULMEHT OTKIIOHEHUS MO BEPTUKANWU U CMELLEHNEe Mo BepTUKanm
0N JOCTVXKEHWUS HaUnyYLLen kapTUHbI.

9. C nomouiplo MeTofa annunca M3MepbTe U BblYMCIUTE pas-
HocTb a3 (cm. PucyHok 3-7).

CurHan fomkeH pacnonararbcs
g
Mo LeHTpY

{,
i

7

C
//

PucyHok 3-7

sin@ =A/B unn C/D, roe 6 — pasHocTb a3 Mexay curHanamu c pas-
Hbix kaHanoB. Onpenenenve A, B, C, D gaHo Ha PucyHke 3-7. U3
npuBeAeHHON Bbille hopMyrnbl CrieayeT, YTo

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

Ecnu raBHasi ocb annunca nexuvT B npegenax ksagpaHtos | v lll, To
pas3HOCTb (ha3d HaxoauTcs B Npegenax

(0~11/2) nnn (311/2~2m)

Ecnu rmaBHas ocb annunca nexwvT B npeaenax keagparntos Il n 1V, To

pasHOCTb ha3 HaxoauTCs B Npeaenax

(T1/2~11) Mnn (TT~3T11/2)

Kpome Toro, ecnm 4actoTbl 1 pa3HoCT a3 ABYX N3MEpPSEMbIX CUr-
HanoB KpaTHbl APYr APYry, Bbl MOXETE BbIYUCIUTL YacTOTHYO U da-
30BYI0 KOPPENALMIO MeXAY ABYMSA CUrHanamu.

Ta6bnuua pasHoctn paz Xu Y

OTHoOLe- PasHocTb a3
Hye 0° 45° 90° 180° 270° 360°
YacToT
curHanos

/1010 /1010
[ *Y Phase

Frequency ratio

Mpumep 7: Ucnonb3oBaHue obHoBneHus MO yepe3 USB
[ns o6HoBneHusi MO Balero ocumnnorpada cnegyiTte creayoLmm
Lwaram.

1. MNpoBepbTe TekyLuyto Bepcuio MO kak nokasaHo B Tabnuue 2-19.
2. 3anuwuTte nocnefHtoto Bepcuto MO coBmecTMMyto € BalLnM anna-
paTHbIM obecneyeHnem Ha USB Hocutens.

Program Update System

e you are using U

PucyHok 3-8 MNoateepxxaeHne npouenypbl o6HoBnexus MO.

3. BbikntounTe ocumnnorpad u ycraHosute USB HocuTenb B nopt
USB. 3atem Bkntouute ocumunnorpad. Ha akpaHe nosiButcsa npurna-
LeHus, ans npopormkenns Haxmute [F5] ons otmensl - [F1]

Mocne Haxatusa [F5] Bbibepute daiin MO kak nokasaHo Ha PUCYHKe
3-9.Bbibop npousBoanTCst BpaLLEHMeM MHOTOgYHKLMOHANbLHOMO pe-
rynatopa. MNMocne Bbibopa HaxmuTe [F5]. Ecrnn Tonbko oguH dhawin ¢
MO HaxoguTcs Ha USB Hocutene, TO JaHHOe OKHO He MOsiBMsAeTCs U
aBTOMAaTWYECKV NEPEXOANT K criegytoLemy Lary.

PucyHok 3-9 Bri6op dhaiina MO ans o6HoBNeHus.
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4. MosBUTCA HAONMUCh:
Are you sure you wish to update?
[ns npogomnxeHus obHoBneHns Haxmvute [F5] ona otmeHs! - [F1]

Program Update System

Ipdate progr
d file..0k

PucyHok 3-10 MNoaTBepxaeHne 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 MNpouecc obHoBneHus.

6. Nocne okoHYaHWs 0BHOBIEHUS NOSABUTCS Haanmcb

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 BbIkMUUTE ocuunnorpad Ans

3aBepLueHna yCTaHOBKMW. YcTaHoBka HoBoro 10 yCrnewHo 3aBepLue-
Ha.

Program Update System

PucyHok 3-12 YcneluHoe 3aBepLueHne 0OHOBNEHNS.

B crlyqae BO3HUKHOBEHUA owwmnbok B npovuecce ycCtaHOBKA cne,uyﬂTe
Lwaram OonncaHHbIM HUXe.

BHumaHume! Ecnun owmbka o6HOBMNEHNS BO3HUKIA B pe3yrbTaTte c6osi
nUTaHus ocumnnorpaca — BbIKMOYNTE Ero U NOBTOPUTE NpoLeaypy ¢
Havana.

Hwxe npueefeHbl 4acTto BCTpeYarwmecd criydam npu obHoBREHUN
Mo.

1. HeT cpaiina ans obHoBneHus.
Ecnu y danna pacwmpeHne oTnMyHoe oT .uts nosiBUTCA criegyollee
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 HaxatueMm [F1] MoxeT ocTaHOBUTL OOHOBIEHUE.
MosiBnsieTcs cneaytoLlas Haanuchb.

Remove the USB device and reboot.

Heobxoammo nseneys USB HocuTenb 1 BbIKMOYMTE ocuunniorpad.

3. USB HocuTenb usBneveH nepen Hadanom obHOBMEHUS, NOSIBUTCS
Haanucb

USB device has been removed! Please reboot

USB HocwuTenb 6bin n3BneyeH, noxanyicta nepectapTynre.

[ns npoporkeHns obHOBNEHWs BbIKMOYMTE ocuunnorpad, ycTaHo-
BuTe USB HocuTenb 1 Bknouute ocuunnorpad.

4. HekoppeKTHbI (hann 06HOBMEHUS.

B cnyuyae ecnu ¢aiin ¢ 0GHOBNEHWEM HE KOPPEKTHLIN NpU HaxaTum
[F5] nosiBuTCS Hagnuch

Incorrect upgrade document

Banuwute Ha USB HocuTenb KOppekTHbIN dhavin u nepecrtapTyiTe
npoLiecc 0GHOBMNEHYS.

5. Owwmbka yteHus danna.

|-|pI/I 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 3anvcath ¢aiin obHoBne-
HWSI Ha APYroi HOCUTENb U MOBTOPUTL OBGHOBMEHME.

6. MonkbiTka 06HOBNEHNA Ha Gonee paHHiot Bepcuto MO.

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

BarpyauTe HoByto Bepcuio [10. MNpoBepbTe Tekylyto Bepcuto MO kak
nokasaHo B Tabnuue 2-19.

7. ®ann MNO He coBMeCTUM C MoAenbio ocumnnorpada.

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

Cnepayet 3anucaTb hann, KOTopblil COOTBETCTBYET Ballen mogenu n
nepectapToBaTb OOHOBMNEHNE.

Mpumep 8: AkpaHHasa konus
Bbl MOxeTe coxpaHuTb 3KpaH ocuunnorpada Mcnonb3ylo yHKLUI0

PrtSc

1. Haxxmute Ha kHonky PrtSe ans coxpaHeHust Bcero akpaHa ocuumn-
norpada.

2. 3anuwuTe konuio akpaHa Ha USB HocuTenb. YcTaHOBUTE HOCU-
Tenb B rHe3no u Haxmute [STORAGE] Beibepute Tvn 3anvcu BitMap.
MHorogyHKUMOHaNbHbIM  PEryNATOPOM YCTAHOBUTE COXPaHsieMbIn
danin ot 1 go 200 n Haxxmute [F4] ans 3aBepLueHust npolecca.

Bit Map

Ch2  Off M 50

PucyHok 3-22 KonupoaHue akpaHa Ha USB HocuTens.

naBa 4
CUCTEMHbIE COOBLEHUA, MOUCK U
YCTPAHEHUE HEUCMPABHOCTEN

OnpepeneHusi CUCTEMHbIX COOOLLLEeHUI

Adjustment at Ultimate Limit (Bbixon Ha npepen perynupoBku):
310 cooblleHe MHPOPMUPYET O TOM, YTO PErynsaTop B TeKyLleMm
COCTOSIHUM [OCTWr npefena [AuanasoHa HacTpounku. [anbHenuas
perynupoBka B AaHHOM HarnpaBfieHun HeBo3MoxHa. CooblieHve
NOSIBMSAETCH, Korga A4OCTUraloT NPeaenbHOro 3HadeHns KoaMULMEHT
OTKIMOHEHWUS, KOI(PPULIMEHT pa3BEpPTKN, CMELLEHME MO rOPU3OHTaNM 1
no BepTUKanu, ypoBeHb 3anycka.



USB Drive Connected (USB-auck nogkntouyeH): 310 coobLieHne
nosiBnsieTcs nocne nopkntovenns USB-ancka k ocuynnorpady, ecnm
yAanocb yCTaHOBUTb COeVHEHNE.

USB Drive Disconnected (USB-auck oTkntoueH): 310 coobLieHne
nosiBnsieTcsi nocne oTknoveHnsa USB-ancka oT ocumnnorpada.
Saving (CoxpaHeHue): 310 coobLleHVe NOSBNSETCS Ha Aucnnee,
Korga uaeT CoXpaHeHWe OCLUMIIIorpamMmMbl B NamsiTb. B HbkHeR yactum
aucnnes nosiBrseTcs UHANKATOP BbIMOMHEHUS onepaLuu.

Loading (3arpy3ka): 310 coobLleHne nosiBnseTcs Ha aucrnnee, Ko-
roa upaeT 3arpyska ocuuniiorpammbl U3 namsith. B HwkHel vactum
aucnnes nosiBrseTcs UHANKATOP BbIMOMHEHUS onepaLuu.

Mowuck n yctpaHeHUe HeucnpaBHOCTEN

1. Ecnu akpaH ocumnnorpada octaeTcs TEMHbIM, U Ha HEM HU-
Yyero He oTobpaxaeTcs nocne BKMOYeHWs npubopa, BeIMOMHWUTE cre-
ayolye fencTBrs:

1) MNpoBepbTe, HAAEXKHO NN MOAKIIOYEH LUHYP SMEKTPONUTaHus n B
NOpSAKE NN UCTOYHUK 3NIEKTPO3IHEPTUN.

2) NpoBepbTe, NpaBUbHO MW HaXKaTa KHOMKa BKIIOYEHUS MUTaHUs.

3) MNocne npoBedeHVsI ONWUCAHHbIX Bbllle MPOBEPOK BbIKMOYUTE U
3aHOBO BKMKOUUTE NpUGOP.

4) Ecnn npnbop Bce elle He 4anochb BKMIOYNTb, CBSHXKUTECH C KOMMNa-
Hven UNI-T ana nposeaeHus pemoHTa ocumnnorpada.

2. Ecnn Ha pgvcnnee He nosiBnseTcs ocuunnorpaMmma nocne
TOro, kak Bbl Modanu CUrHam Ha Bxof ocuunnorpada, BbIMOMHUTE
crieqytolume AencTBus:

1) MNpoBepbTe NPaBMNbHOCTL NOACOEANHEHUS LLyNa.

2) MNMpoBepbTe, HAOEXHO N CUrHaNbHbIN NpoBoA, noakntodeH kK BNC-
pa3beMy BXOAHOrO kaHamna ocuunnorpada.

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

4) MNpoBepbTe, reHepupyeT N1 06bLEKT U3MEPEHNS CUrHarmbI (NS 3To-
ro MoAcoedVHUTE KaHamn C [JOCTOBEpPHO reHepupyemblM CUrHamom K
npobrnemMHoMy KaHary).

5) MepesanycTute npouecc perucTpaummn curHana.

3. VamepeHHoe 3HayeHve amnnuTyabl Hanpskenus B 10 pas
Gornblue UM MeHblUe, YeM AENCTBUTENbHOE 3HaYeHue:

[MpoBepbTe, COOTBETCTBYET MU KOAPPULMEHT ocrabneHuns, BbIOpaH-
HblA AN JaHHOro kaHana, koadguumeHTy ocrnabneHusi, ycTaHoB-
NEHHOro Ha Lyne.

4. Ocuunnorpamma oTobpaxaeTcs Ha Aucnnee HecTabunbHo.

1) MNpoBepbTe HacTpoiiKy ncToyHmka nyckosoro curHana (SOURCE) B
MEHI0 HacTpOWku 3arycka. Y4oCToBepbTeCh B TOM, YTO OH COOTBET-
CTBYET KaHany, Ha KOTOpbIii AeNCTBUTENbHO NoAaeTCcs curHan.

2) MpoBepbTe TUN 3anycka: MicnonbayiTte 3anyck no dpoHty (EDGE)
Onst obblyHbIX curHanoB M 3anyck no sugeocwurHany (VIDEO) ans
BugeocurHanos. CtabunbHoe oTobpaxeHne ocLMnnorpammbl 4OCTH-
raeTcsi TOMbKO Npy NPaBUIbHO BbIOPaHHOM pexumMe 3anycka.

3) nonpobyiite cmeHuTb TUN pa3easkm (COUPLING) Ha pasBsasky ¢
noaaBneHnem BbICOKMUX Unn Huskux yactot (HF Reject unu LF Reject
COOTBETCTBEHHO) NS TOro YTOObl OTUNLTPOBATL BbICOKOYACTOTHbI
WM HU3KOYACTOTHBIN LLIYM, KOTOPbIA SBMSETCA NOMEXon cTabunbHo-
My 3anycky.

5. OrtcytcTByeT
[RUN/STOP]:

1) MpoBepbTe, He ycTaHoBMEH nu pexum 3anycka (MODE) Ha Hop-
manbHbli (NORMAL) nnu oguHouHbin (SINGLE) B MeHio HacTpoiikm
3anycka, U He NpeBbILAeT N YPOBEHb CUrHana yCTaHOBMEHHbIA Ha
avcnnee AManasoH.

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

2) Haxxmute kHonky [AUTO] ansi 3aBepLUeHNs HaCTPOMKM.

6. CKOpPOCTb OTOBPaXEHUS CHUXAETCA MPU BKITIOYEHUN pexuma
BbIGOPKN A@HHLIX C YyCPeAHEHNEM:

1) Ecnu BbINonHsieTcs ycpeaHeHve 6onee Yem no 32 ocumnnorpam-
MaMm, CKOpOCTb OTOBpaXKeHWe nagaeT. 3TO HOPMarnbHO.
2) Bbl MOXeTe yMeHbLUUTb MHTEepPBarbl BbIGOPKM C yCpeaHEeHUeM.

7. Ocumnnorpamma oTobpaxaeTcs B CTyneH4aToM Buae.

1) 3710 HopmarnbHo. lMpuyrHa, BEPOSTHO, 3aki4vaeTcsl B TOM, YTO
YCTAHOBMEH CIMLIKOM ManeHbkui KoaddULIMEHT FOPU3OHTaNbHON
pa3BepTkn. Bbl MOXeTe ynyylnTb FOPU3OHTanbHOE paspeLueHne u
NOBLICUTL KAyecTBO OTOOpaxeHus yBenuveHnem KoadduumneHTa
rOpU30OHTanbHON pa3BepTKU.

2) Ecnu yctaHoBreH BeKTOpHbI pexum oTtobpaxenus (VECTOR),
MPUYMHOM CTyNeH4YaToro BuAaa OCLMMIOrpaMMbl MOTYT CIYXUTb OT-
pe3ku, COeAMHSIIOLLIME TOYKN 3aperncTpypoBaHHbIX 3HAYEHUN CUrHa-
na. Ons peleHuss 3Tol MNpPoOBreMbl YCTAaHOBUTE TOYEYHbIA PEXUM
oTtobpaxeHus (DOT).

M306pa)KeHVIe nocne Haxartnda  KHOMKK

naBa 5
NMPUNOXEHUA

FapaHTnA

Bbipgepxka u3 rapaHTunHoro obsizatenbcTBa

Komnanus UNI-T rapaHTupyeT, 4TO B TeyeHue 3-x NneT co AHS npuob-
peTeHus y oduumansHoro auctpubbiotopa UNI-T B npousBeaeHHbIX
Hamu n3genusix He ByayT BbisSiBMeHbl AedekTbl MaTepuanos Unmn ms-
rotoBneHusi. Ecnu B TeYeHMe yka3aHHOrO Cpoka rapaHTuu B Takom
nsgenun ByayT obHapyXeHbl ykasaHHble AedekTbl, komnanma UNI-T
obecneynT pPeMOHT WNM 3aMeHy W3[enusl, Kak OnucaHo B MOSHOM
rapaHTMnHoOM obssatenbcTse. [INs rapaHTUNHOrO OBCHyXUBaHUS UK
MONyYEHUs1 KOMUM MOMHOIO rapaHTUHOro obs3aTenbcTBa, noXxanymn-
cTa, obpatuTecb Gnwxkainiee 61Opo Mo npodaxam U TeXHUYECKOMY
obcnyxumanuto komnanum UNI-T.

Komnanust UNI-T He GepeT Ha cebsi kakmx-nmbo rapaHTUnHbIX 06s13a-
TENbCTB, KPOME OMUCAHHBLIX B STON BbIAEPXKKE UMM B TEKCTE MOSIHOMO
rapaHTuinHoro obsizatensctea. Komnanust UNI-T He GepeT Ha cebs
Kakmx-nnbo rapaHTUiHbIX 00513aTENbCTB, CBSA3AHHLIX C TOBAPHbLIMU
XapaKkTepucTvkamn M3fenuin Unu NpuUrogHoCTbi0 MX AnS APYrux Le-
nen. Komnanma UNI-T He HeceT OTBETCTBEHHOCTM 3a KOCBEHHbIE,
cryyaiHble Ui Bbi3BaHHblE NPeLeCTBYOLWMMY NOBPEXAEHUSMU.

Ecnu y Bac BO3HMKNM Kakue-nubo BONpockl Npu UCMonb3oBaHUM Ha-
Wwmnx usgenun, noxanyncra, cesxutecb ¢ Uni-Trend Electronic
(Shanghai) Limited nnu ¢ permoHanbHbIM AUCTPUOBIOTOPOM.
infosh@uni-trend.com.cn http://www.uni-trend.com

MpunoxeHune A: TexHUYecKne xapakTepucTuku

Ecnn He oroBopeHO MHOe, BCe TEeXHWYECKMe XapakTepuCTUKV AaHbl

ansa pabotel ocuunnorpados cepun UTD2000L npu koadpdpuuimeHTe

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

CTBUM XapakTepuCTUK ocuunorpadga 3asiBfeHHbIM Hke, Heobxoam-

MO BbINOMHUTL CrieaytoLne npeaBapuTeribHbIe YCrOoBUS:

= K MOMeHTy npoBepku ocuunnorpad forkeH paboTaTb Henpe-
PbIBHO He MeHee 30 MUHYT Npu TemnepaTtype, COOTBETCTBYIOLLEN
YCMOBWSAM 3KCMyaTaumm.

= Ecnu B npouecce paboTbl TemnepaTtypa MeHseTcsa bonee, 4em Ha
5°C, Heobxoaumo nposecTy camokanubposky (Self Cal), goctyn-
HYI0 Yepe3 MeHI0 CUCTEMHbIX DYHKLMNA.

["apaHTMpylOTCSH BCE XapakTEpPUCTVKM KPOME NMOMEYEHHBIX KaK «TUMo-

BOE».

TexHu4eckue XapakTepUuCcTuku

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

Mo noctosiHHomy Toky (DC), no nepemer-
Homy Toky (AC), 3amblkaHWe Ha 3eMrTio
(GND)

PasBsiska Bxoga

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

Honyctumoe ocnabnexuve

1X, 10X, 100X, 1000X
yna

MakcumanbHoe Hanpsbke-
HVe BXOHOro curHana

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

Bpewmsi 3agepxkn mexay

150 ncek
KaHanamu (TunoBsoe)

FopusoHTanbLHas cuctema
MHTepnonsuus .
prionsul Sin(x)/x

OoCLMNIorpammbl

[nvHa 3anucu 600KBbI6 Ang kaxgoro kaHana (2x600k)
25KBbIO Ansi ogHOKaHanbHoOW 3anucu 1 no

12,5KBbI6 Ans kaxaoro kaHana npy AByxka-

HanbHOW perucTpauum

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

UTD2052CEL

mybuHa 3anucm

[unanasoH
KoadpumLmeHTa
pa3sBepTku (c/aen) 5Hc/pen-50 c/pen ana UTD2052CL

c warom 1-2-5
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UHCTPYKLUA 110 SKCITNIYATALIUN: cepusi UTD2000L-R

MorpeLHoCTb YacToThbI
OVCKpeTM3aLmm u
BPEMEHW 3afepXKKM

+50 eq cyeTa (Ans nNoboro BpeMEeHHOro MH-
TepBana =1 Mc)

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

MMorpelwHoCTb n3me-
pPeHNst BPEMEHHbIX
nHTepBanoB AT (npu
MOJIHON noroce npo-
nycKaHusi)

0,6

HC)

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

HC)

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

poHTamm 220 Hc

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

Bo3moxHoCTY 3anycka

HopmarnbHbIn pexxum/pexxnm npocmoTpa;
npeaBapuTenbHbIi 3anyck v 3anyck ¢ 3a-
[epXKoW, perynvpyemasi rinybvHa npeasapu-
TenbHOro 3anycka

[nana3oH 3a4epxKn

3anycka

100Hc—-1,5¢

YcTaHoBka YPOBHA Ha

BepTukanbHas cuctema

50% (Tunosas)

YacrtoTa BxogHoro curHana = 50 'y

AHanoro-umdposon
npeobpasoBartenb

8-6UTHOe paspelleHne, ABa kaHana 06-
pabaTbiBalTCs O4HOBPEMEHHO

3anyck no poHTy

Tun dpoHTa

[wnanasoH koadpduumeHTa
oTknoHeHus (B/gen)

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

Hapacratowmin, cnagatowmm

3anyck no ANUTENLHOCTU UMMYMbCa

[nanasoH cMmeLeHns

= +10 geneHun

Monoca nponyckaHua
nepunoaunyeckoro
aHanoroBoro curHasna

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

Pexum 3anycka

(BorbLue, MeHblUe, paBHO 3a4aHHOMY 3Have-
HUIO) ANS MOMOXUTENBHOTO UMMYIbCA;
(BorbLue, MeHblle, paBHO 3aAaHHOMY 3Have-
HUIO) ANS OTpMLATENBHOTO MMMybca

lMonoca nponyckaHus
OAMHOYHbBIX UMMYNbCOB

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

OnuTenbHoCTb
uMnynbca

20Hc —10c

OTkntoyaemoe
orpaHv4eHmne nomnockbl
nponyckaHWsi aHanoroBoro
curHana (Tunosoe)

20 MI'y,

lNMooyepeaHbIN 3anyck

3anyck no kaHany CH1

Mo poHTY, MO ANUTENBHOCTU UMMYMbCa

3anyck no kaHany CH2

Mo d)pOHTy, no ANUTENIbHOCTU nMnynbca

Hun3kouacToTHbIV Npegen
npu pa3Bs3ke rno
nepemMeHHoOMy TOKy (Mo
ypoBHIo -3 ab)

<10 'y Ha Bxoge BNC

Bpewmsi HapacTaHus Ha
Bxoge BNC (tunosoe)

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

MorpelHocTb
KoadpdumLmeHTa yeuneHus
NS NOCTOSIHHOIO TOKa

Mpun BepTMKaNbHON YyBCTBUTENLHOCTH:

1 mB/gen ~ 2mB/pen: 5% (npocTas
BblbOpKka unu Belibopka ¢ ycpefHeHnem)

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

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

MorpelwHoCTb n3MepeHns
HanpsbkeHus Ans
NOCTOSIHHOTO TOKa (B
pexvme BbIGOPKY C
ycpeaHeHuem)

Mpu HyNeBoM BepTVKaIbHOM CMeLLEeHUM
1 ycpeaHenun no N=16 ocuunnorpavm:

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

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

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

Mpv HeHyNneBoM BepTHKanbHOM CMeLLe-
HUK 1 ycpegHeHun no N=16 ocuunno-
rpamm:

1 (3% OT CyMMbI MI3MEPEHHOIO 3HaYeHNs
1 cmelleHus + 1% oT cmelleruns )+ 0,2
aen

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

+ 50mB (npwm BbIGOpPE >200MB/Aen—

U3mepeHus
PasHocTb HanpsikeHun (AV) ¢
“ npoMexyTok BpemeHn (AT
Py4Hon pexum P Y P (AT)
mMexay Kypcopamu, OoTcueT
(AT) B l'epuax (1/AT)
3HavyeHns HanpskeHus unu
KypcopHble
Pexunm cnexeHns |BpeMeHu Ans Touek OCLMUmo-
rpaMmebl
BkntoueHo oTobGpaxeHue Kyp-
Pexum aBTOmMaTu-
_|copa npu aBTOMAaTUYECKWX
YECKNX N3MepPeHuii
N3MepeHmsIX
N3mepeHne pasmaxa, aMnnuTyabl, MUHUManbHOA
ro, MakcumarnbHOro, cpegHero, cpefHekBagpa-
TUYHOTO HaMpPsXKEeHUs, HanpsbkeHWs BepLUMHbl W
OCHOBaHWSA MMMyNbca, OTPULEATENbHOMO W MOJIOo-
XUTenbHOro BbIGPOCa, YacToThbl, Mepuoaa, ANw-
ABTOMaTU4eckne
TENbHOCTW HapacTaloLlwero 1 cnagatoLlero pPoH-
Ta, NONOXWUTENbHOrO 1 OTPULIATENBHOMO MMMy b
ca, MONOXWUTENbHOrO U OTPULATENbHOrO0 KO3
durumeHTa 3anonHeHus, 3agepxkn 1->2 no Ha
pacTatoLieMy 1 cnagaroLiemy poHTy
Monb3oBaTens-
ckve napameTpbl |3 Tvna
n3mepeHust
MaTtemaTtnyeckme .
+, 5, X, T
dyHKLMM
BHyTpeHHAs namsaTe: 20 rpynn ocumunnorpaMmm u
CoxpaHeHue oc- |20 ycTaHOBOK
uunnorpaMmm Brewnsa USB: 200 rpynn ocumnnorpamm v 200
rpynn akpaHos rno 1000 akpaHOB Kaxaas
BricTpoe npeobpa- OkHo X3HHUWHra, XaMMuHra,
30BaHve Pypbe BnakmaHa, npsmoyronsHoe
(FFT) Touku BbIGOPKM 1024 To4yek
Purypebl Jlnccaxy |PasHocTb a3 +3°

YacTtoTomep
Pa3psigHocTb 6
YyBCTBUTENBHOCTb 30B gencTB 3Ha4YeHNs

ToyHOCTb (TVNoBas)

+51 eq cyeta

50B/nen) Oucnnen
Mpyn 0AMHaKOBbLIX HACTPOWKAX U YCIOBU- T LigeTHoin, TFT C AnaroHanbio 178mm (7
MorpeLHOCTb U3MEPEHMSA  [AX OKPYXKaloLLeil cpe/ibl Pa3HOCTb Ha- un [10ViMOB)
pasHoCTV HanpskeHun AV [npspkeHnid AV Mexay ABYMS ToYKamu b 800 (1o ropusoHTanm) x RGB x 480 (o eep-
aspelleHve
(B pexxume BbIGOPKM C ocumMnIorpamMmmbl Nocne ycpeaHeHust no p TUKaNM) NUKCEroB
ycpeaHeHneMm) =16 ocuunnorpammMam: + (3% oT nsme-
peHHoro sHauens + 0,05 aen) KoHTpacTHOCTb Perynupyemast
(TunoBas)
3anyck _ VIHTEHCMBHOCTL mod- 300 ka/m?
YyBCTBUTENBLHOCTb BHyTpeHl—WII/I. 1 nen CBETKM (TvnoBas)
3anycka i BHewwhuii: 0,2B SQabik avcnnes (ans PyCCKUiA, aHIMACKUIA, (paHLY3CKIi, UCMaH-
nanasoH ypoBHeii v 7 i -
il yp + 8aen oT LeHTpa aucnnes monenei —R) CKMI, NOPTYranbCkii yNpoLUeHHbIiA kuTait
3anycka CKWUIA, TPaAULMOHHBIN KUTAUCKUIA
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PyHKUMKN MHTepderica

CraHpapTHas
o qovlr)‘/)p s 1x USB OTG
WcToYHMK nuTaHus
HanpspkeHne nutanms |~100-240 Bogg, 45-440 'u, kaTeropus Il
MoTpebnsiemas MeHee 30BA
MOLLIHOCTb
Mnaskui npegoxpaHutens: 1,6 A, 250 B.
MpenoxpanuTens MpenoxpaHnTenb pacnonoXxeH BHYTPU KOp-
nyca Ha nnarte UCTOYHMKA NMUTaHus

YcnoBusa okpyxawwen cpebl

pabouyas: 0°C — +40°C

XpaHeHusi: -20°C — +60°C
MpuHyauTenbHOE OXnaxaeHue BeHTUNSTo-
pom

Temnepatypa

Cnocob oxnaxaeHus

OTHocUTenbHas <90% npu t° <+35°C
BNa)XHOCTb <60% npu t° o1 +35°C po +40°C
BuLicoTa paboyas: o 3000m

XpaHeHus: go 15000m

MexaHu4eckue XapakTepUucTuku

Pasmepbl 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 3awwmnTbl: IP2X

YacToTa perynupoBku

PekomeHayemas YactoTa kanvbpoBku — pa3 B rof

MpunoxeHwue B:

MpuHagnexHocTu k ocuunnorpacdam cepun UTD2000L
CTaHOapTHbIE NPUHAANEXHOCTH

e [IBa naccuBHbIX Lyna (CM. VIHCTpyKumMio Mo aKcrnyaTaumuu mac-
CVBHbIX LynoB) anvHon 1,2 m, ¢ ocnabnenvem 1:1 (10:1), cooTBeT-
ctBytoT ctaHgapTy EN61010-031: 2002.

KaTeropusi nepenanpsbxenus: 150B, kateropus || — B nonoxeHun
nepekntovatTens koadduumeHta ocnabnenmsa 1X; 300B, kateropus Il
— B nonoxexun 10X

e OOWH LWHYp NUTaHus.

e VIHCTpyKUMSA MO 3KCnyaTauum

e [lck ¢ nMporpamMMHbIM obecrneyeHnem

e USB kabenb: UT-D05

MpunoxeHue C: Yxoa u uyncTtka

O6uee obcnyxuBaHue

He xpaHuTe n He ocTaBnsiTe ocuunnorpad B MecTax, rae >KWUOKOK-
pucTanniuMyeckuii Aucnnei B TeYEHWe ANWUTeNbHOro BpemeHu Gynet
NOABEPXKEH BO3AENCTBUIO MPAMbBIX COMHEYHbIX NyYei.

BHumaHue! Bo nsbexanve yuwepba ocuunnorpady vnu wynam He
JonyckaTe nonagaHue Ha HWUX CrpeeB, XWOKOCTEW U pacTBopuTe-
nen.

Yucrka

MpoBepsnTe ocuunnorpad M Lynbl C YaCTOTOW, COOTBETCTBYHOLLEN
TpeboBaHUAM ycnoBuii paboTbl. [ns OYUCTKM HapYXXHOW MOBEPXHO-
CTW BBINONHUTE CrieayloLmne encTBUs:

1. MdArkon TkaHbio yganuTe Mbiflb C NOBEPXHOCTU ocuunnorpada un
wynoB. ByabTe 0CTOPOXHbI MPU OYUCTKE CTEeKNa AWCNIes, YTodbl He
HaHeCTU LapanuH Ha ero NoBepXHOCTb.

2. Vicnonb3yinTe BnaxHyto, HO 6e3 cTekaoLmux Kanesb, MArkyr TkaHb
ONst YucTkm ocuunnorpada. He 3abyabTe npeaBapuTenbHO OTKIHO-
YnTb nuTaHue. Vcnonb3ynte BoAy UM MSIrKOE MOMOLLEe CpeacTBO.
Bo nsbexaHne nospexaeHust ocuunnorpada unm LyrnoB He UCMOSb-
3yinTe abpasnBHbIE U XUMUYECKME YNCTSILLME CPEACTBA.

OcTtopoxHo! Bo n3bexaHne KOPOTKOrO 3aMblkaHUsi
WUNM MomnyYeHns TpaBM K3-3a MPUCYTCTBUSI BRarw,
obecneybTe MOMHyo NpocyLky npubopa nepea noa-
KMHOYEHWEM MUTaHUS.

B HaCTOALLYH UHCTPYKUUO MOTYyT ObITb BHECEHBI U3MEHEHNS 6e3
yBeooMIeHUA.
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