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OO0 >TOM TOKyMEHTE

DTOT IOKYMEHT COJCPKUT UHDOPMALIUIO, HEOOXOAUMYIO [UIsl Hadasia paboThl
¢ ocuryutorpadamu cepun 3000. OH cOAepKUT CIAEAYIONIHE ITIaBbI:

Haugano padorsl. ['maBa 1 conepXuT HHPOPMALIUIO O IPOBEPKE COACPKAMOTO
YIaKOBKH, TPeOOBaHUS K MUTAHUIO, HHCTPYKIIMU TI0 KOMITEHCALIUHU MPOOHHKA,
a TaKke MHCTPYKIHHU 110 OUYUCTKE MPHOOpa M ero NOArOTOBKE K padboTe.

Hcnons3oBanne ocumiiorpada. I'nasa 2 cogepxut nHGOpManuio o0 HCHob-
30BaHUM JIMIEBOI MaHeNn 1 rpaduieckoro naTepdelica moab30BaTeNs, a TAKKe
WHCTPYKIIMH 10 BHIMOJIHEHHUIO PA3IMYHBIX ONEpalii ¢ OCHUILIOrpadom.

Cnenmndukanuy 1 XapakTepucTHKH. [ 1aBa 3 conepxut cnenudukaniu
U XapaKTEPHUCTHKU ocImiuIorpada.

O6cay:xxuBanme. ['naBa 4 comeput HHPOPMAIHIO 00 00CITYKUBAaHUHU U TIPOBEPKE
MIPOM3BOIMTEIBHOCTH OcLuIorpada.
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Hauano paboTsl



Hauano pab6oTbl
MpoBepka coaepKUMOro ynakoBku

ITpoBepka coiepKUMOro YIaKOBKH

(d ITpoBepbTe yNakoBKy Ha HAIWYKE MTOBPEKACHHUH.

CoxpaHuTe TIOBPEXICHHYIO YITAKOBKY MM YITAKOBOYHBIH MaTepHaJI JI0 3aBEPIICHUSI
MPOBEPKU KOMIUICKTHOCTHU, OTCYTCTBUA MCXaHUYCCKUX l'[OBpe)KI[eHI/Iﬁ )5 pa60Tocno-
cobHOoCcTH octyutorpada.

d Y6CI[I/IT€CL, YTO B KOMIIJICKT IMOCTABKH BXOJAT CICAYIOIINC KOMIIOHCHTDI:

e Ocuumnorpad

* 2 maccuBHBIX npoOHHKa N2862A 10:1 10 MQ (60 MI' u 100 MTI'm)
* 2 maccuBHBIX mpoOHIKa N2863A 10:1 10 MQ (150 MI'n 1 200 MI'r)
* Jluck CD-ROM c nokymeHTanuei [uist mojas3oBartenei

Cw. Puc. 1-1. Onucanue xabenei nutanus copepxut radauua 1-1. Ecian kakoi-mi6o
KOMIIOHEHT OTCYTCTBYET, 00paTuTeCch B ONMMKaiInii ToproBeiid oduc Agilent
Technologies. [Tpu Hann4MKM MOBpEXIEHUH 0OpPATUTECH K IEPEBO3UUKY, @ 3aTEM

B Ommxaiimmit Toproeeiii opuc Agilent Technologies.

4 [posepsTe ocmutorpad.

*  Eciu UMEIOTCSI MEXaHUYECKUE TIOBPEKACHUS MM JePEKThI, ocuuuiorpad
paboTaeT HeMPABUIBHO HIIH HE IPOXOIUT TECTHI IPOU3BOANTEILHOCTH, COOOIIUTE
00 aToM B ToproBelit opuc Agilent Technologies.

* Ecnu ynakoBka moBpexeHa WM Ha YIAKOBOYHOM MaTeprasle BUIHBI ClIeIbl
MEXaHUYECKOT0 BO3JICUCTBHS, COOOIIUTE 00 TOM NEPEBO3YHKY U B TOPTOBBII
oduc Agilent Technologies. CoxpaHuTe yIIaKOBOYHBIA MaTepHa, 4TOOBI €T0 CMOT
OCMOTpETH MPEACTaBUTENh epeBo3unka. Toproserii opuc Agilent Technologies
IIPUMET MEpBI 10 PEMOHTY WM 3aMeHe pudopa Mo CBOEMY YCMOTPEHHIO, He
JOXKUJIAsICh PACCMOTPEHUS IPETEH3MH MIEPEBO3UMKOM.




Havano paboTbl
MpoBepka coaepKMMOro ynakoBku

Puc. 141

'..i.-" PykoBofcTBa Ha aucke CD-ROM
...‘0'... .
Copepxumoe ynakoBKu
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Hauano pab6oTbl
MpoBepka coaepKUMOro ynakoBku

Ta6nuua 1-1

Kabenu nutanua

Tun Bunku 06o3HaueHune Onucaxue BUNKK OnuHa Liset CtpaHa
Kabens (aronmbl/cm)
250B 8120-1351 Mpsmas *BS1363A 90/228 Cepebiin Benukobputanus, Kunp,
8120-1703 90° 90/228  ncruiit cepuiit  HYrEPMs, Sumbadee,
CwuHranyp
250B 8120-1369  [psimas *NZSS198/ASC 79/200 Cepebiin Asctpanusi, Hoeas
8120-0696 90° 87/221  YwcTblit cepbiit 3enaraus
250B 8120-1689 Mpsmas *CEE7-Y11 79/200 UncTbiii cepbin - BocTouHas u 3anagHas
8120-1692 90° 790200 Yncrbiii cepuiit  EBPONA, Caynosckas
Apasus, HOxHas
8120-2857 Mpsmas (akpaHuposaHHas)  79/200 Csetno-  Acppuka, VHpust (6e3
KOPU4HEBLIM  nongpuaaLm BO MHOTMX
CTpaHax)
125B 8120-1378 Mpsmas *NEMA5-15P 90/228 3eneHo-cepbin  CLUA, KaHapa, Mekcwka,
8120-1521 90° 90/228  3eneHo-cepbiii  PVMNMVHBI, TaiiBaHs
8120-1992  Mpsamas (MeanymHCKas) 96/244 YepHbin
uL544
250B 8120-2104 Mpsmas *SEV1011 79/200 YucTbii cepblit LUsenuapus
8120-2296 1959-24507 79/200 YncTbliii cepbint
Tun 12 90°
220B 8120-2956 [Mpsmas *DHCK107 79/200 YucTbin cepblit [anus
8120-2957 90° 79/200 YncTbliii cepbin
250B 8120-4211 Mpsimast SABS164 79/200 3eneHo-cepblit IOAP
8120-4600 90° 79/200 Whaons
100 B 8120-4753 Mpsmas MITI 90/230 TemHo-cepbii AnoHus
8120-4754 90° 90/230

* Yka3aHHOE /151 BUNKv 0603Hau4eHue SBNsSeTCs CTaH4apTHbIM Mﬂ,eHTVId)VIKaTOpOM TONbKO ANA BUIKK. Homep kabens sensieTcs 0603Ha4eHNEM Agilent

Ans kabens ¢ BUMKOMA.

1-4



Hauano paboTbi
MNpoBepka paboTocnocodHoCTH

Puc. 1-2

Save,l'FlecaII

Storage
Setups

Default
Setup

Setup

Load

ITpoBepka paboTocriocoOHOCTH

YToObI IPOBEPUTH MPABUIILHOCTE PadOTHI OCcHHUILTOrpada, BEIOIHUTE 3TY OBICTPYIO
poBepKy padoTocnocodHOCTH. CM. Prc. 1-2.

1 Bxkirounte ocumniorpad. Mcnonp3yiiTe TonbKo Kabeab MUTaHUs, TpeaHa3Ha-
4YeHHBIH U1 ocumniorpada. Menonp3yiite ncrounuk mutanus 100 ... 240 B~,
47 ... 440 I'u. Ilogoxxaure, HOKa HA SKpaHe OyAeT MOKa3aHO MOATBEPKICHHE
BBITOJTHEHHUS BCEX TECTOB caMolipoBepku. HaxmuTe kHomKy Save/Recall
(COXpaHHUTH/BOCCTAHOBHUTS), B TIIABHOM MEHIO BEIOepUTE Setups (mapaMeTpsI
HacTpOUKH) U HaxkMuTe KHOTKY Default Setup (ctanmapTHas HacTpoiika).

-0

—— Measure ﬁ

l'lll

1]2
©® © A

Control———

0@

O

©

—— Trigger ———

o (=)
© :

™~ Knonka Save/Recall

OpraHbl ynpasneHuUa Ha nuueBoi NaHenu

OCTOPOXHO

Bo u3zbexanue yaapa 3JICKTPUICCKHUM TOKOM y6eI[I/ITCCB, 4qTOo ocunnnorpa(b

MMPAaBHUJIbHO 3a3CMIJICH.
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Hauano pab6oTbl
MpoBepka paboTocnocobHOCTH

2 TlopkirounTe HCTOYHHMK CHTHANA K BXOAY OcIuuiorpada.
3 HaxwmuTe kHOTIKY Autoscale (aBTomacmTabupoBaHue) ¥ HAOIIOaiTe CUTHA

Ha dKpaHe.
BHUMAHWE Bo uzbexanue noBpexaeHus ociusuiorpada yoeaurech, YTo BXOJHOE HAMPSHKEHUE
ﬁ Ha pa3beMe BNC He npeBbIIIaeT MakCUMalbHO AOIYCTUMOTO 3Ha4eHHs (CpelHeKBa-
nparudeckoe 300 B).
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Hauano paboTbi
KomneHcaums npobHukoB

Kommencanust mpoOHIKOB

BeinonHuTe 3Ty HACTPOMKY LTS COINIaCOBaHUs MPOOHKMKA M BXOAHOTO KaHaya. JTO
HEOOXOANMO JIeNaTh KayKAbIA pa3 Py MEPBOM MOIKITIOUSHUH TPOOHHUKA K JII000MY
BXOJHOMY KaHaIy.

Hu3kouacTroTrHas KOMIICHCAIIUA

Ycranosute i npodHnka ko3 punment nemerus 10X, Haxxmure Ha nuiieBoit
MaHeJI COOTBETCTBYIONIYIO KHOMKY KaHana (1 win 2) U BBIOepuTe B MEHIO
Probe (mpoOHuK) 3HaueHue 10X.

[pukpenuTe HAKOHESYHUK MPOOHHKA K pa3beMy KOMIICHCAIIUH MPOOHUKA, a
3a3eMIISIONIHH MPOBOJ ITOICOSINHUTE K pa3beMy 3a3eMJIICHHSI KOMITEHCATOpa
npoOHuKa. ECIii HCnonb3yeTcs HAKOHEUHHK ¢ 3aI[eoM, TUIOTHO BCTaBbTE B
HETo MPOOHUK IS 00SCTICUCHHSI HAISKHOTO COSAMHEHIS.

3 HaxwmuTte kHOTIKY Autoscale (aBTomMaciTabnupoBaHue) Ha JTUIEBON TTaHEIH.

Puc. 1-3

PerynsTop H13KO4aCTOTHOM KOMMEeHcaLmuu

KomneHcauums npo6Huka

ﬂpaBVIJ'IbHaﬂ KomMneHcauund

M30bITOYHasA KOMNeHcaums
N N

BRSO 2

HepocTaToyHas KomneHcauus

4 Ecnmn3o0pakeHre CUTHaNIa OTIIMYaeTCs OT IPaBUILHO KOMIIEHCHPOBAHHOTO

CHTHaJa, TOKa3aHHOTO Ha Puc. 1-3, ¢ moMoIIbI0 HEMETAIITNYECKOT0 HHCTPY-
MEHTa U3MEHUTE HACTPONKY HM3KOYACTOTHOW KOMIICHCAI[MH Ha TPOOHUKE
JUTS TIOJTY4EHHsI MAaKCUMaJIbHO IUIOCKUX MPSIMOYTOJIBHBIX KOJeOaHNH.




Hauano pab6oTbl
KomneHcauums npobHukoB

Bbicoko4yacTOTHASI KOMIIEHCALIUS

1 C nomomnisio agantepa BNC nogkirounte mpoOHUK K TeHEPATopy
MPSIMOYTOJILHBIX HMITYJIECOB.

2 VYcra”oBute Ha reHeparope yactory 1 MI'u u ammutyny 1 Vp-p.
3 Haxwmute kHOTKY Autoscale (aBTomaciTabupoBaHie) Ha JTUIIEBON TTAHEITH.

Puc. 1-4

PeryﬂﬂTOpbl BbICOKOYACTOTHOM KomneHcauuu
[MpaBunbHas KoMmneHcaums

M30bITOMHas kKomneHcaumst
N N

] ,— L, —
HepoctaTtoyHas komneHcauus

|

4 Ecnmn n300pakeHre CUTHala OTIIMYAeTCs OT IPaBUIILHO KOMITEHCUPOBAHHOTO
CUTHaJIa, MokazaHHoro Ha Puc. 1-4, ¢ moMoIIbI0 HEMETAINIMYECKOTO HHCTPY-
MEHTa HACTPOUTE 2 PETyIATOPa BEICOKOYACTOTHOM KOMIICHCAIINHN Ha TPOOHUKE
JJ1 TOJIYUCHHA MaKCUMAJIbHO ITJIOCKUX ITPAMOYT'OJIbBHBIX KOHGGaHI/Iﬁ.

KomneHcauus npoGHuka
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Hauano paboTbi
OnucaHue nuueBoiA NaHenn n uHTepdenca nonbL3oBaTens

Ornucanue TUIEBOW MaHeIn U HHTEpQeiica MoIb30BaTeNs

IMpex e Bcero HeOOXOMMO 03HAKOMUTHCS C OpPraHaMH YIIPABICHUS HA JTUIIEBOU
maHenu ociutorpada. Ha muiieBoii maHe i pacoioKeHbl pYYKH U KHOTKH. Pydxu
HCIIOJIB3YIOTCS HAaMOOJIee YacTo M MX Ha3HAYEHHE aHAJIOTMYHO PYYKaM Ha IPYTrUxX
ocnmiorpagax.
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Puc. 1-5

Hauano pab6oTbl

OnuncaHue nULeBOI NaHenu u nHTepdelica nonb3oBartens

KHonka YnpaeneHve YnpaBneHue no YnpaBneHue
YnpaeneHue no Beptvkann  MENU ON/OFF “3MepeHnem rOpM30HTaNM CUrHasnom
@ / ® @
® O

MporpamMm1pyemble KHOMKM MEHHO

)

———— Verticll ———

L0,
0 0

1 2

JlnueBas naHenb

Ynpasnexve
U3MepeHnem

Ynpasrnexue
CUrHasmom

YnpaBneHne MeHio

Ynpasrexue no
BEpTVKaIM

Ynpasrexue no
rOpM30HTaNM

YnpaBnexue
3anyckom

Ynpasnexve
BbINOMIHEHNEM

KHorka
MENU ON/OFF

OnucaHue KHOIOK U PYUCK CM. HUKE:

Kuonku Meas u Cursors

Kuomnku Acquire u Display
Kuomku Save/Recall u Utility

YnpaeneHue 3anyckom

Pyuku 1monoxxeHus o BEPTUKAIN, PyYKN MacIITAOMPOBAHMUS 110 BEPTUKAIH,

kuonku 1, 2, Math u Ref

Pyuka macurrabuposanust, kuornka Main/Delayed u pyuka monosxeHust

Pyuka ypoBus 3amycka (Trigger), kaorku 50 %, Mode/Coupling u Force

Kuomku Run/Stop, Autoscale u Single

BximrouaeT miaH OTKIIIOYaeT 0TOOpa)KeHUE TEKYIETO MEHIO

y

YnpaeneHve
BbINOHEHNEM

Pyuka

I Entry




Hauano paboTbi
OnucaHue nuueBoiA NaHenn n uHTepdenca nonbL3oBaTens

lMporpammupyemble
KHOMKW MEHI0 I1aTh cepbIX KHOMOK, pacloOI0KEHHbIE CHU3Y BBEPX CIIpaBa OT 3KpaHa, MO3BOJISIFOT
BLI6I/IpaTb COOTBeTCTB}/IOIIII/Ie 3JICMCHTHEI ITOKA3aHHOI'O MCHIO. Kor,ua Ha 3KpaHe HEC
IIOKa3aHO MCHIO, Ha’KaTHueC J'IIO6OI>'I N3 3TUX KHOIIOK aKTI/IBI/ISI/IpyeT IIoCJIeaHEe
ITOKA3aHHOC MCHIO.
Pyuka Entry [To3BousieT U3MEHSITH BBIOPAHHBIN apamerp
Puc. 1-6
[NonoxeHwe okHa curHana [onoxeHne 3anycka NonoxeHue 3anycka
B NaMATU B NaMATn B OKHE CUrHana

CoctosHue cbopa

AaHHbIX
MeHio
CurHan
CumBon 3emnu kaHana 1
Ivert
Digital Filter
CocTosHue kaHana 1 CocTosiHWe BPEMEHHOM pa3BepTki YacroTa BblIGOpKM

WHTepdelic nonb3oBartens




Hauano pab6oTbl
ABTOMaTUYecKoe 0TobpaxeHne curHana

ABTOMAaTHYECKOE OTOOPAKEHHE CUTHAJA

Ocummnorpad umeer GyHKIHIO aBTOMacTabuposanus (Autoscale), kotopas
aBTOMATHUYECKH HACTPAMBACT OCIMILIOTpad I HAUTYUIIEr0 OTOOpaKSHUS
BXOJIHOTO curHana. J{Jst ucronb3oBaHus 3ToH QYHKIUHU TPEOYIOTCSI CUTHAIIBI C
4acToTOoM Oosbiieit win paBHoi# 50 't u koaddunuenTom 3amonHeHus 6oiee 1 % .

IMocne naxarust kHonku Autoscale ociiuiorpad BKIIOYUTCS U BBITOJIHUT MacIITabu-
POBaHNE BCEX KaHAJIOB, HA KOTOPHIC MOAAIOTCA CUTHAJIBI, 4 TAKXKC BBI6epeT Auara3oH
BPEMEHHOMW pa3BepPTKH HA OCHOBAHWHU HCTOYHHKA 3aITyCKa. BRIOpaHHBIM HCTOYHHKOM
3amycKa sIBJISIeTCS KaHal ¢ HAMMEHBIIUM HOMEPOM, Ha KOTOPBIN MMOIACTCsI CUTHAI.
Ocuumnorpadst cepun 3000 UMEIOT JBa KaHAIA C TONOTHUTENBHBIM BXOJIOM IS
BHEIITHETO 3aIlyCKalOIero CUrHaIa.




Hauano paboTbi
Ouuctka ocuunnorpada

BHUMAHWE

Oumnctka ocimuorpada

Ounmaiite ocuuuiorpad MArkoi TkKaHbiO, CMOYEHHOH cJ1a0bIM pacTBOPOM
MOIOIIETO CPEACTBA.

HpI/I OYHUCTKC ocunnnorpa(ba HC PICHOHL3yI>iTe CIIMIIIKOM MHOTO *KUJAKOCTH. Boja
MOJKET IMONacThb 34 JULCBYIO MaHCIIb oculxmnorpa(ba U MMOBPEANUTH YyBCTBUTCIIbHBIC
OJICKTPOHHBIC KOMITOHCHTHI.







Hcnoap3oBanue ocuumiorpada



Hcnonw3oBanue ocruiorpada

JTa raBa COACPIKUT OIMMMCAHUEC KHOIIOK, PYUCK U MCHIO oculzmnorpa(ba. I[J'ISI
3HAaKOMCTBa C MOIIIHBIMU U3MCPHUTEIIbHBIMU BO3MOKHOCTAMHU ocm/mnorpa(ba
PECKOMEHAYCTCA BBIMTOJHUTDH BCC MPAKTUYCCKUEC YIIPAKHCHUSA B 9TOH IVIaBE.
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YrpaBieHHUE 10 BEPTUKAIIN

Kaxxp1ii kaHan uMeeT MEHIO YIIPaBJIEHHUSI 10 BEPTUKAIN, KOTOPOE MOSABISETCS IOCIE
Hakatust KHONKHY 1 min 2 Ha nuieBoit naneny. JIaHHbIA pas3aen pyKoBOACTBA
OIUCHIBAET YNPABICHUE KAHAJIOM 10 BEPTUKAIH.




YnpaBneHue no BepTuKanu
Hactpoitka cuctembl no BepTUKanu

Puc. 2-1

Hactpoiika cucremsl o BepTUKaIU

Ha Puc. 2-1 noka3aHsl opraHsl ynpaBjieHUs 110 BEPTUKAIIH.

—— Vertical

Pydka MaclUTabupoBaHust
Vern\er

Pyuyka nonoxeHrus

YnpaBneHue no BepTuKanu

Crenyroree ynpaxHeHHE IT03BOJISIET 03HAKOMUTHCS C KHOTIKAMU, PYy4YKaMH U CTPOKOM
COCTOSTHHSL.

C mOMOIIBIO PYYKH TIOJ0XKEHHS Pa3MECTUTE CHTHAI B IICHTPE SKpaHa.

Pydka mosnoxeHus mo3BOJISIeT TepeMeIaTh CUTHANI o BepTukaimn. Obparute
BHHMMaHUE, YTO MPHU TOBOPOTE PYUKH MOJIOKESHHSI Ha HEKOTOPOE BPEMSI TOSBIISETCS
3HaYCHHE HAIPSHKEHUS, YTOOBI IMOKa3aTh yJaJICHUE OTIOPHOTO CUTHAIA (3EMJTH) OT
LeHTpa ’kpaHa. Takxe oOpaTnTe BHUMAaHKE, 9YTO CHMBOJI 3a3¢MJICHHUS B JIEBOM YaCTH
JKpaHa MePEMEIIAETCsI B COOTBETCTBUH C MEPEMEILIEHUEM PYUKH TOJOKEHHUS.

CoBeTbl N0 M3MEPEHNIO

Ecnu kaHan ucnonb3ayeT cBA3b N0 NOCTOSHHOMY TOKy (DC), MOXHO BbICTPO U3MepUThL
MOCTOSIHHBIN KOMMOHEHT CUrHana no ero paccTosHMI0 OT CUMBONa 3a3emieHns. Ecnm
KaHan ucnonb3yeT CBA3b N0 nepemeHHoMy ToKy (AC), NOCTOSHHbI KOMMOHEHT CUrHana
BrokupyeTcs, YTo NO3BONSET MCNONL30BATL 6OMEe BbICOKYH YYBCTBUTENBHOCTb AN1S
oTobpaxeHus nepemMeHHOro KOMNOHEHTa curHana.




YnpaBneHue no BepTUKkanu
HacTpoiika cuctembl no BepTUKanm

2 HNwmeiiTe BBUIY, YTO U3MEHEHHE HACTPOUKH MO BEPTUKAIIA TAKKE BIUAET HA
CTPOKY COCTOSTHHSL.

310 M03BOIISIET OBICTPO OTPEAEITUTH H3MCHCHHE HACTPOMKH 10 BEPTHKAIIH C TIOMOIIIBIO

CTPOKH COCTOSIHHS Ha SKpaHe.

a /3MeHuTe 9yBCTBUTENBHOCTD 10 BEPTHKAIH C IOMOIIIBIO PYYKH MacIITaGHpOBaHHsI
U 00paTUTe BHUMAaHKE, KaK H3MEHSIETCS TP 3TOM CTPOKA COCTOSTHHUSI.

b Haxwmure xHonky 1. [TosiButcs merro CH1 1 xanan Gymet BKITFOUEH.

¢ HaxwmuTe KaX1yt0 KHONKY B MCHIO U BBUSICHHTE, HA)KATHE KAKUX KHOIIOK
OPUBOAUT K H3MEHEHHUIO CTPOKH COCTOSIHHS.

d /[lns BIIOYEHHS M OTKIFOYCHHS KaHala UCTonb3yeTcs kaomka 1. Haxmure
kaonky MENU ON/OFF (MeHto BKI/BBIKIT), YTOOBI CKPBITH MEHIO 0€3
OTKIIIOYCHHMS KaHaa.

HaxaTtue Ha py4Ky MacluTabupoBaHus Mo BEPTUKANM COOTBETCTBYIOLLIETO KaHana no3sonseT
BbIOMpaTb PEXUM YyBCTBUTENBHOCTU (rpyObIi MnM TOYHBIN). B rpybom pexume pyyka
no3BonseT uameHsaTb Maciutab Volts/Div ¢ warom 1-2-5 ot 2 mB/gen, 5 mB/gen, 10 mB/oen
... 00 5 B/pen. B To4HOM pesxume pyyka no3sonseT u3meHsiTb Maclutab Volts/Div
HebonbLIMMY Laramu Mexay rpyobiMi 3Ha4eHUsIMM. OTO NOME3HO, Koraa Heobxoanmo
TOYHO HACTPOMTbL pa3mMep CUrHana no BepTUKan.




YHpaBneHme Nno BEpPTUKann
anaBneHMe CcoeJuHeHueM KaHana

praBHeHI/Ie COCIMHCHUCM KaHaJla

praBJ’IeHI/Ie COCAMHCHUEM KaHalla MOKHO UCTIOJIb30BAaTh AJI Y AaJICHUA MOCTOSIHHOM
COCTaBJ’IHIOH.IeI:I curHalia. HpI/I BBI60p€ 3gauenus AC nocrosnHas COCTaBJIArOIIasd
BXOJHOI'O CUTHaJIa YAaJIA€TCA.

UYToObI y1alIUTh MOCTOSIHHYIO COCTABIISIIOILYIO CUTHAJIA Ha KaHasle |, HOKMHTE KHOTIKY
1 Ha ymnesoit nanemw. Haxumaiite kHonky mento Coupling, moka He mosisutcst AC.

CwM. Puc. 2-2.

Puc. 2-2

CHI

CoeguHenue AC

[igital Filte

CocrosiHue
coeauHerus AC

YnpaBnenue coeauHeHnem AC

Korza Beibpano coenunenne DC, B ociimutorpad mocrymaer kak MOCTOSHHAS, TaK U
MepeMeHHas COCTaBIIAOIINE BXOAHOro curnana. Cm. Puc. 2-3.
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Puc. 2-3

CH 1= 2@ .68ml s

CocrosiHune
coeauHeHusi DC

YnpaBnenue coegnHennem DC

YHpaBneHme Nno BepTukann

YnpaBneHue coefiMHeHMEM KaHana

Cougling

B Lirnit

[Fvert

Dicital Filter

Coeaurerne DC
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YHpaBneHme Nno BEpPTUKann
anaBneHMe CcoeJuHeHueM KaHana

Korna BeiGpano coequnenne GND, curHai He mMOCTymaeT Ha BXOJ OCIIIILIOrpada.

CwMm. Puc. 2-4.
Puc. 2-4
et CoefuHeHwe ¢ 3emneit
B Lirnit
Dictital Filten
CocTosiHue coeanHerust
C 3emneit

YnpaBnenue coeguHeHnem GND
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YnpaBneHue no BepTUKany
OrpaHuy4eHne NoNOChl NPONyCKaHMA

Puc. 2-5

OrpanudeHue moyochl MPOMYCKaHUS

OI‘paHI/I‘IeHI/Ie TMOJIOCHI MPOMYCKAaHU MOYKET UCITIOJIB30BAaThCA IJIA Y AAJICHU
BBICOKOYACTOTHBIX KOMIIOHCHTOB CUT'HaJIa, KOTOPBIC HC UT'PAIOT BaXKHOI PO nipu
aHaAJIU3C CUurHaa.

YTtoObl yAaTUTh BHICOKOUACTOTHBIC KOMIIOHEHThI CHTHAIA HA KaHane 1, Ha)XMHTe
kHonky 1 Ha nuieBoii nanenu. Haxumaiire kHonky mexto BW Limit (orpanuyenue
MOJIOCHI ipomyckanws ), moka He nosisutcst ON (Bxi1.). Yactots! Beimie 20 MI' 6y ayT
yaanensl. Cm. Puc. 2-5.

Coupling

[Monoca nponyckaHus
20 My

OrpaHuyeHne nomnocs!
nponyckaHus - coctosiHue ON

YnpaBneHue orpaHM4eHUeM nNonochl nponyckKaHuA - COCTOAHKe ON

Korma myist BW Limit ycranosneno 3nauenue OFF (BbIkiL.), ociimuiorpag UCmoab3yeT
MOJHYFO MOJIOCY MPOMYCKAHUSL.

Cwm. Puc. 2-6.
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Puc. 2-6

YnpaBneHue no BepTukany
OrpaHuyeHue NoNockl NponyckaHus

CHI1
Cougling

YnpaBneHue
OrpaH1yeHem
MomoChl NPOMyCKaHMs -
coctosiHne OFF

Dicital Filter

YnpaBneHue orpaHM4eHUem nonochbl nponycKaHuA - COCTOAHKe OFF
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YnpaBneHue no BepTUKaNK
KoadhdpmumeHT peneHns npobHuka

Puc. 2-7

Tabnuua 2-1

KoaddbunmenT nenerus npodHuKa

OTOT mapamerp MO3BOJISIET U3MEHUTh KO PUIIMEHT neneHus npooHuka. Koagdu-
LUEHT JeJICHHUS M3MEHSET BEPTHKAIBHOE MacITabpoBaHue ocuuiorpada, 9Toost
pe3ysbTaThl K3MEPEHH OTpaXkaln pealibHbIe YPOBHH HAINPSHKEHHS Ha MPOOHHKE.

YroObl N3MEHNUTH KOI(D(GHULNEHT JIeNIeHNs TPoOHKKa Ha KaHaje 1, HAKMHUTE KHOIIKY
1 Ha yuueBoit naneny. YToObl M3MEHUTH KOA()OULUECHT ACNEHUS B COOTBETCTBHI
C MCHOJIb3YEeMbIM IPOOHUKOM, HAXKMHTE KHONKY MeHio Probe (mpoOHuK).

[Tpumep ncnonszosanus npoduuka 1000:1 cm. Ha Puc. 2-7.

KoadpdpmumeHt
JeneHns npobHuka

Bb16paH koacdhdpmumeHT genenus 1000:1

KoadhpuumeHTbI AeneHns NpobHMKa M COOTBETCTBYHOLME 3HAYEHUA
1:1 1X

10:1 10X
100:1 100X
1000:1 1000X




YnpasneHue no BepTukanm
WHBepTMpoBaHue

Puc. 2-8

NuBeprupoBanue

DTOT mapameTp MO3BOJISIET HHBEPTHPOBATh OTOOpaXKaeMblil CUTHAJI OTHOCUTEIIBHO
yposHs 3emin. Korma ocimmorpad 3amyckaercs o HHBEPTHPOBAaHHOMY CHTHAIY,
3aIlyCK TaKXKe HHBEPTHPYETCSI.

Yro6bl MHBEPTUPOBATL CUTHAJT HA KaHase 1, HAKMUTE KHOMKY 1 Ha maHenn
ynpasnenusi. Haxumaiite knonky MeHro Invert (nHBepTHpoBaH#e), OKa HE MOSIBUTCS
ON (BKIL.).

CocTosiHIE 10 U [T0cie HHBEpTUpOBaHus cM. Ha Puc. 2-8 u Puc. 2-9.

CHI

[Fert

[ictital Filter

CurHan go WHBEPTUPOBAHUA
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YnpasneHue no BepTuKay
WHBepTMpoBaHue

Puc. 2-9

Caupling

CurHan nocne WHBEPTUPOBAHUA
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YHpaBneHme Nno BEpPTUKann

LUudposon dunstp

Tabnuua 2-2

[Hudposoit punbTp

IMpu Haxxatuu Ha kKHOMKY MeHto Digital Filter (b poBoit huibTp) mosiBsTCs MapameTpbl
memto Filter (GunbTtp). DT NapaMeTpsl MO3BOJISAIOT HACTPOUTD HIHU(POBOH GUITBTP,
HCTIONB3YEMBIi JUTS (PUITBTPAIiK CUTHAA. JIOCTYITHBIC THITBI (PUITBTPOB COACPIKHUT

Tabmuma 2-2.
Metto Filter
MeHio Mapametp Onucanue
Digital Filter ON BkntoueHne v oTknioYeHne unbTpa 4Ns LAHHOTO KaHana
OFF
Filter Type b—»f LPF (Low Pass Filter, punbTp HUKHUX YacToT)
—+  HPF (High Pass Filter, dunbTp BepxHux yactor)
M ,f BPF(Band Pass Filter, nonocosoi counsTp)

*D_r:,{ BRF (Band Reject Filter, pexekTopHbiin ¢unbTp)

Upper Limit Pyuka Entry Ha nuueBoi naHenu, nossonsioLias 3agatb
BEPXHUWI Npeaen

Lower Limit 0 Pyuka Entry Ha nuLieBon naHenu, no3eonsioLLas 3aaath HKHUA

npeden

IMpu HaxxaTuu Ha KHOMKY MeHto Upper Limit (Bepxuuit npenen) unu Lower Limit
(amxHAK Tipenen) pydka Entry Ha IHeBoil maHemu MepexoanT B PEXXUM 3aTaHUS
IPE/IENIOB BEICOKOH MIIM HU3KOH 4acTOThI s IiupoBoro (uibTpa. ['opu3oHTaIBHOE
MacuTabupoBaHUE ONPEAEIIeT MAaKCUMAIbHOE 3HaUCHNE BEPXHET0 U HIYKHETO

IpeesioB.
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YnpaBneHue no BepTUKany
Maremarunyeckue dhyHKLMM

Puc. 2-10

MaTemaTnyeckas
LKkana

Marematndeckue QyHKIHH

[To3BOJISET MCMONB30BATh MATEMATHYESCKUE (DYHKIIUH CIIOKCHUSI, BHIYHTAHUS,
ymuoxenns u FFT (6s1cTpoe npeoGpaszosanue Oypre, BITD) mis CH1 u CH2.
MaremaTnyeckum peE3YyIbTAaT MOKET OBLITH HU3MEPECH BU3YaJIbHO WJIN C ITIOMOLIBIO
KypCOpOB.

Jns BBIOOpa MaTeMaTH4ecKoi pyHKIMH HaxxmuTe KHOnKy Math, uTo6b1 oTKpEITE MeHIO
Math. Onucanue nmapameTpoB 3Toro MeHro coaepkut Tabnuna 2-3. AMmutyny
MaTeMaTHYeCKOro CHIHaIa MOXKHO HaCTPauBaTh ¢ IIOMOIIBI0 KHOMKH 1/2, opranos
yIpaBJIeHUs MaciITabupoBanueM U pydku Entry. Hactpoiika BEIONHSETCS € Iarom
1-2-5 ot 1 MB/aen go 10 kB/nen. 3nauenune macmradba oToOpa)kaeTcst HaJl CTPOKOM
cocrosiHus. [lonoxeHrne MaTeMaTHUeCKOi (DYHKIIUH MOKET OBITH H3MCHEHO

AHAJIOIu4HO.

Matematunyeckue yHKUMN
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YnpaBneHue no BepTukany
Maremarunyeckue dhyHKLMM

Puc. 2-11
HacTpoitka MmaTemaTnyeckom LWKanbl
Tabnuua 2-3 MeHto Math
Menio Napametpbl  Onucauue
Operation A+B Mpr6aBKUTb MCTOYHMK A K UCTOYHMKY B
A-B BblyecTb UCTOYHMK B 13 ncTOYHMKA A
AxB YMHOXUTb UCTOUHMK B Ha MCTOUHMK A
FFT BricTpoe npeobpasosaHue dypbe
Source A CH1 YcraHoute CH1 unn CH2 B kayecTBe UCTOYHMKA A
CH2
Source B CH1 Ycranoute CH1 unu CH2 B kadyectBe UCTOYHMKa B
CH2
Invert ON N306paxeHre MaTemMaTiyeckoro curHarna HBepTMpyeTcs
OFF /1306pakeHne MaTeMaTYeCKOro CUrHana He MHBEPTUPYETCS
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Tabnuua 2-4

YnpaBneHue no BepTUKany
Maremarunyeckue dhyHKLMM

HUcnonb3zopanue pynkuuu FFT

Oynkus FFT (6sicTpoe npeobpazoanue @ypoe, BI1D) mo3Bonser MareMaTuuecku
KOHBEPTHPOBATh BPEMEHHOM CUTHAI B €r0 YaCTOTHBIE KOMIOHEHTHI. Curnasnsl BIID
TIOJIE3HBI 17151 TOMCKA KO3 PUITEHTA TapMOHUK M NCKaKEHHUH B CHCTEMaX, OITMCAHHS
nomex B Oiokax nuranus DC, a Taxke aHanusa KojaeOaHuid.

BI®-npeobpasoBaHue curHana, MMELOLLEro NOCTOSHHY0 COCTaBSIOLLYIO UMK CMELLEHIe,
MOXET NMPUBECTY K NOSIBNEHNIO HEKOPPEKTHbIX 3HaueHuit curiana brd. Ytobel ceecTyn k
MWUHIMYMY NOCTOSIHHYHO COCTaBASIOLLYIO, BbibepuTe coeuHerne AC Ha UCXOOHOM curHane.

Y10BbI CHU3NTL CIyyaiiHble LWYMbl U HANIOXEHUS CUTHAIIOB B MOBTOPSIHOLLMXCS M OAHO-
KpaTHbIX CUrHanax, yCTaHoBUTE Ans pexuma cbopa AaHHbIX ocuunnorpada 3HaueHne
Averaging (ycpegHeHue curHana).

[ns otobpaxeHus curHanos brd ¢ 60nbLMM AMHAMWYECKUM AUaNa30HOM UCTONb3YNTe
wkany dBVrms. LLikana dBVrms oTobpaxaeT 3Ha4eHWst KOMMOHEHTOB C MOMOLLbIO
U3MEepPUTESTbHON LUKasbI.

Bri6op oxna FFT

Hoctynno 4 okna FFT. Kaxxioe 0kHO oTpaxaet ornpeieleHHbII KOMIPOMUCC MEXIY
YaCTOTHBIM Pa3peIIeHHEM U TOUHOCTBIO H3MEPEHHS aMIUTUTYIbI. XapaKTePUCTHKU
HCTOYHMKA CUTHAJIa BMECTE C IPHOPUTETAMU U3MEPEHHUI MOMOTraloT ONPEAETIHUTh,
KaKoe OKHO HE0OXO0MMO HCIIOIb30BaTh. [y BeIOOpa Hanbosee moaxosImero okHa
UCTIONB3YHTE CIIEYIONINE PEKOMEHIAINH.

OkHa FFT

OkHo XapaktepucTtnku Nyywe Bcero ans namepeHns

Flpﬂmoyroanoe J'Iquuee YaCTOTHOE paspelleHue, Xyalee CVIMMeTpVI‘-IHbIe nepexodHble npoLecchbl Unn

paspeLLeHie BEeNIMYNHBI. TO NpaKTYecKu MMNYmbehl. CuHyconganbHble koneGaHust

TO e CaMog, YTO OTCYTCTBUE OKHA. C paBHO aMNANUTYZ0M U PUKCUPOBAHHOM
yacToToi. CriyyaiiHble LUMPOKOMOMOCHbIE
LYMb! C OTHOCUTENEHO MEANIEHHO
N3MEHSIIOLLMMCS! CMIEKTPOM.

XeHHuHra 1 Mo cpaBHEHMIO C NPSMOYTONbHBIM OKHOM  CUHYCOMTarbHbIM, NEPUOANYECKUIl U Criyyail-

XamMmMuHra 4acToTa NnyuLUe, a TOYHOCTb XyXKe. HbIA Y3KOMOMOCHBIA LWyM. ACUIMMETPUYHbIE
YacToTHOE paspeLueHne OkHa XaMMUHra  nepexofHble MPOoLecchl Ui UMNYMbChbI.
HEMHOrO NyyLLe, Yem OKHa X3HHMHra.

BnakmaHa ﬂquuee paspelleHne BenuynHbl, Xyallee OpHOYaCTOTHBIE CUrHaMbI, NOUCK FapPMOHUK
YaCTOTHOE pa3peLLeHne. BbICLLEro nopagka.
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YnpaBneHue no BepTukany
Maremarunyeckue dhyHKLMM

OCHOBHble 0CODEHHOCTU

PaspeLueHve BIN® - 310 YacTHOE OT AeneHUs YacTOTbl BbIBOPKI Ha KONMYeCTBO Touek BI1O.
Mpy drkcpoBaHHOM KonuyecTBe Touek BI® yem Huxe yacToTa BEIOOPKM, TEM NTyylle
paspeLLeHve.

YacToTa HaiksucTa sBnsieTcs camoil BbICOKOM YacTOTON, KOTOpYHo Nobom LndpoBoit
ocuumnnorpad) peanbHoro BpeMeHu MoxeT oBpabatbiBaTh 63 HanoxeHus. 91a YacTota
SIBNSIETCS NOMOBUHON YacTOTbI BbIGOPKY B Npefenax aHanoroBoii Nonockl NponyckaHus
ocuunnorpaca. Bce yacToTbl, npesbiluatowye YactoTy HaikeucTa, He nonagarot B
BbIGOPKY, UTO MPUBOANT K HANOXEHMIO.
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YnpaBneHue no BepTUKkanu
YnpaBneHve onopHbIM CUrHanom

praBHCHI/Ie OIIOPHBIM CHUI'HAJIOM

praBJ’IeHI/Ie OINOPHBIM CUTHAJIOM MO3BOJIACT COXPAHATH CUTHAJIBI B OHCPIrOHC3aBU-
cumoii mamsatu. [locie COXpaHCHHS CUTHaJIa CTAHOBUTCA JOCTYITHA q)yHKLII/Iﬂ
OIIOPHOI'0 CUTHAJa.

ﬂﬂﬂ 0T06pa)KeHI/IH MCHIO OITOPHOI'0 CUTHaJIa HAXKMHUTEC KHOIIKY Ref.

Tabnuua 2-5 MeHto Ref
MeHio MapameTpbl KommeHTapuu
Source CH1 Bbibop kaHana Ans 3anucy onopHOro CUrHana B namsiTb
CH2
Save CoxpaHeHue curHana 13 BbIGPaHHOro UCTOYHWKA
B 3HEPrOHE3aBUCUMOII NaMSITH
Invert ON /HBepTMPOBaHHOE M30GpaXeHNe ONOPHOrO cUrHana
OFF HeunHBepTUpoBaHHOe M306paXeHe OMOPHOrO CUrHana
Puc. 2-12

[rrvert

MeHio Ref
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YnpaBneHue no BepTuKanu
YnpaBneHve onopHbIM CUrHanom

CoxpaHeHHe ONOPHOr0 CHTHAJIA
1 JIns oToOpaskeHHs: MEHIO OITIOPHOT'O CUTHANIA HAXKMHUTE KHOTIKY Ref.
2 VYcranosure g uctrounnka CH1 mnm CH2, yToObl BEIOpaTh HY>KHBIN KaHAI.

3 UT0oOBI COXpaHUTH BHIOPAHHBIN KaHAI B IAMATH B KAYECTBE OTIOPHOTO
CHWTrHaja, HakMHUTEe Save (coXpaHeHHE).

®yYHKLWS OMOPHOro CUrHana HedocTynHa B pexuve X-Y.

HeBO3MOXHO M3MEHUTL TOPU3OHTaIIbHOE MONOXEeHne n macLuTtab OMOpHOro curHana.
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YnpaBneHue no BepTUKkanu
YnaneHue curHanos ¢ akpaHa

VY 1asieHue CUTrHAJIOB C DKpaHa

Curnase! kaHana | v kaHama 2 BKITIOYAIOTCS U OTKITIOYAFOTCS HakaTHeM KHOMOK 1 u
2 Ha TUIEBOI TaHeH. AHAIOTMYHO, MaTeMaTHYeCKUe (OYHKIMH U OTIOPHBIC CUTHAJIBI
BKJIFOUAIOTCS M OTKIIFOUArOTCsl HakarueM kHorok Math (maremarnueckue GpyHKInm)
u Ref (omopHbIie curHansr) Ha NUIIEBOI MaHEH.
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YrpaBieHue 1o ropu30HTAIN

Ocmuiorpad mokassiBaeT 3HAYCHHE BPEMEHH Ha JICJICHUE B CTPOKE COCTOSIHHA.
[TockonbKy BCe CUTHAIIBI HCIIOJIB3YIOT OJIHY U TY K€ BPEMEHHYIO Pa3BEPTKY, OCLIUII-
sorpad oToOpakaeT TOJBKO OJJHO 3HAUCHHE JUIsl BCEX KaHaJIOB, 38 UCKIIIOUEHHEM
ciydaeB ucnionb3oBanus ¢pyHknun Delayed Sweep (pasBepTka ¢ 3aepiKKOi).
OpraHsl yrpaBJeHUs 10 TOPU30HTAIN O3BOJISIOT U3MEHATh MacIiTal 1 NOJNIOKEeHNE
CUTHAJIOB 10 TOPU30HTAIH. [ OpU30HTANBHBIN LEHTP SKpaHa SBJISETCS JAJIsl CHTHAJIOB
HavaJoM OTCYeTa BpeMeHH. M3MeHeHne MaciuTaba 1o TOpU30HTAIN IPUBOAUT K
PACTSDKEHHUIO WITK CHKaTUIO CHTHAJIA BOKPYT IIEHTpa 3KpaHa. Pydka ropu3oHTaIbHOTO
TIOJI0’KEHHSI TI03BOJISIET M3MEHHUTH PACHONIOKEHNE TOYKH 3aIlyCKa OTHOCUTEIBEHO
LEHTpa dKpaHa.
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YnpaBneHue no ropu3oHTanm
HacTpoiika cucTeMbl No ropU3oHTanu

Hactpoiika cucremsl 1o ropu3oHTaIN

Ha Puc. 2-13 noxa3aHs! oprassl yIpaBjieHUs 10 TOPH30HTANIN HA JTMLEBON MaHEH.

Puc. 2-13
- Horizontal N
ej -
m Main l /
Zoom Delayed ) !

VS J

Pyuka nonoxenus

%

Pyuka MaciLTabupoBaHust

YnpaBneHue no ropusoHTanm

Crnenyromiee ynpaxHEHHE MTO3BOJSIECT 03HAKOMHUTHCS C KHOIIKAMH, PYYKaMU
U CTPOKOM COCTOSIHHUSL.

1 IloBepHuUTE pydYKy MacmITaOMPOBAHUS U OOpaTUTE BHUMaHHUE, KaK
HU3MEHSETCS IIPU 3TOM CTPOKa COCTOSIHUS.
Pyuxka macmTabupoBaHus O3BOJISIET U3MEHATH CKOPOCTh PAa3BEPTKH C miarom 1-2-5,
[P 3TOM 3HAYECHHE 0TOOPa)KaeTCs B CTPOKE COCTOSHUA.

2 TloBepHHTE pPyUKy MOJOKEHUS, YTOOBI IEPEMECTUTD TOUKY 3aIyCKa
OTHOCHUTEJIBHO LIEHTPA SKPaHa.

3 Haxwmwute kHomKy Main/Delayed (ocHOBHAs pa3BepTKa/3amepikKa), 9TOObBI
0TOOpa3UTh COOTBETCTBYIOIIEE MEHIO.
DTO MEHIO M03BOJISIET BOWTH WIIM BBIATH 13 pexkuma Delayed Sweep (pa3sepTtka

C 3aJIepKKOI1), yCTaHOBUTSH JUIs dKpaHa ¢popmar Y-T wim X-Y, a Takke U3MEHUTh
suauenus Trig-Offset (cmemenne 3amycka) u Holdoff (yaepxusanmue).

,D,pyFI/IM cnoco6om Bxofa U Bblxoaa 13 pexuma pa3BepTkn C 3a,qep>|<|<017| ABNAETCA HaXaTune
Py4KM MaCUJTa6VIpOBaHVIFI N0 rOPU3OHTAIN.
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YnpaBneHue Mo ropuaoHTanm
Pyuku ynpaBneHus no ropusoHTanu

Pyuku ynpaBiieHust o ropu30oHTaIN

Pyuka nonoxeHust H03BOISIET U3MEHATh TOPU30HTATIBHOE MOJ0KEHUE BCEX KaHAJIOB
U MaTeMaTHueckux (GpyHKnuil. Paspemenne 3aBUCUT OT BpEMEHHOM Pa3BEepTKH.
Ocrpuutorpad BBITIONTHSICT OHU(PPOBKY CUTHAIOB IyTeM 00pabOTKY 3HAYCHUI
BXOJIHBIX CUTHAJIOB B IUCKPETHBIX TOUKAX. BpeMeHHas pa3BepTka I03BOJISET KOHTPO-
JMPOBATh YaCTOTY BBIOOPKH 3TOTO Mporiecca onudppoBkr. Opransl MacIiTabUpoOBaHHS
T10 TOPHU3O0HTAJIU MMO3BOJIAIOT UBMCHATH 3HAUCHUC BpeMﬂ/L[eHeHI/Ie I10 TOPpHU30HTAIN
JUIsl ITTaBHOM BpeMeHHOH pa3BepTku. Korna ucnosns3yercs pa3BepTka ¢ 3aAepiKKoil,
TOPU30HTAIBHOE MACIITA0MPOBAaHUE U3MEHSET IINPHHY OKHA 3TOH Pa3BEPTKH.
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YnpaBneHue no ropu3oHTanm
MeHto ynpaBneHusi o ropu3oHTanm

MeH10 ynpaBieHus 110 TOPU3OHTAIIN

HaxxmuTe kHonky Main/Delayed (ocHOBHas1 pa3BepTKa/3aiepikKa), 4ToObI 0TOOPa3UTh
cooTBeTcTBYOIIEeEe MeHI0. Ha Puc. 2-14 noka3ansl 3HaYKK HA SKpaHE U MHAUKATOPHI.

Puc. 2-14

[MonoxeHwne okHa curHana ([ ]) B namsitu

[Nonoxexwne 3anycka
B NaMaTtun

MonoxeHue 3anycka
B OKHE CUrHana

Holdoff

YacToTa BbIGOPKY

3HauyeHue mMacliTaba
MO ropU3oHTanNM

CTpOKa COCTOAHUA, NOJI0XKEeHNe 3anycka U MHANKATOPbI macwraba no TOPU3OHTaNun

PazBeprka c 3a1epxKoit

Pa3BepTka ¢ 3a1epKKOI HCIOIB3YETCs ISl YBEITNYCHUS YaCTH OKHA TIIABHOTO
curHana. [Tapamerp Delayed Sweep MOXHO HCITONB30BaTh sl OOHAPYKECHUS U
TOPU30HTAJIBHOTO PACTSKEHHS YaCTH OKHA [TTABHOTO CUTHAIIA JUTs O0Jiee IeTaabHOTO
(c Gonee BHICOKUM pa3peleHUueM M0 TOPU30HTAIH) aHAIM3a CUTHAA.

3HaueHune BpemeHHoi pa3sepTku Delayed Sweep He MOXeT BbITb HIke (MeLIEHHEE), YeM
3HayeHue, 3aaHHoe Ans BpeMEHHOM passepTku Main.
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Puc. 2-15

YnpaBneHue Mo ropuaoHTanm
MeHI0 ynpaBneHus no ropusoHTanu

OkHo Delayed Sweep

MainDelawed
Delayed

1 Time Base

rig- Offse
Reset
Holdoff

O
Holdoff

Reset

Bup okHa Delayed Sweep
OkHo Delayed Sweep

DKpaH pa3/Ie/cH Ha ABE YacTH. B BepxXHel MoJI0BIHE 3KpaHa TOKa3aHO OKHO TIIABHOTO
curtaia. B HuxHel N0JI0BUHE 9KpaHa N0Ka3aH paCUIMPEHHBIH BUJI OKHA IJIABHOIO
cUrHaja. JTa pacuIMpeHHas 4acThb INIaBHOTO OKHa Ha3biBaeTcs okHoM Delayed Sweep
(pa3BepTKa c 3aepKKoif). B BepxHeiil momoBuHE 3kpaHa Ba 010K 3aTEHEHEI,

a HE3aTCHEHHbIN YYaCTOK PacIUPEH B HUYKHEH I1OJIOBUHE.

B sTOM pexxnme pydkr ropu30HTAIBHOTO TIOJIOKEHUS U MacIuTada Mo3BOJISIOT
YIpaBISITh pa3MepoM | mojioxkeHrneM okHa Delayed Sweep. UToOBI H13MEHUTH
3HaYCHUE BPEMEHHOM pa3BepTku Main (OCHOBHAs pa3BepTKa), HEOOXOAUMO
BBIKITIOUNTH pexkxnM Delayed Sweep. [Tpn otoOpaxenun okon Main n Delayed Sweep
MOKa3aHO BIBOE MEHBIIE JACJICHUH 110 BEPTHKAIIH, TIO3TOMY BEPTHKAIBLHOE
MacuirabupoBanue yasanBaercs. OOpaTuTe BHUMaHHe Ha U3MEHEHHUS B CTPOKE
COCTOSIHHSL.

[ns aktueusaumm yHkumm Delayed Sweep Takke MOXHO HaxaTb pyyky MaclTabupoBaHus
MO ropU3oHTasNM.
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Puc. 2-16

YnpaBneHue no ropu3oHTanm
MeHto ynpaBneHusi o ropu3oHTanm

®opmar X-Y

3T0T (hopMar 1Mo3BOJIAET MOTOUECHHO CPABHUTH YPOBHH HAIPSHKCHHUS IBYX CUTHAJIOB.
OT0 1nosIe3HO Ayt n3y4yeHus (a3 B3auMOJICHCTBHS ABYX CUTHAJIOB. DTOT hopmar
MIPUMEHNM TOJBKO K KaHanam 1 u 2. [Ipu BeiOope ¢popmara X-Y 1Mo TOpH30HTAIEHON
ocu oToOpakaeTcs KaHau 1, a o BepTHKaIbHOM - KaHai 2. Ociuuiorpad HCHoiab3yeT
HECHHXPOHH3UPYEMBIH PEXXUM cOOpa JaHHBIX, IIPH 3TOM JAaHHbBIE CUTHAJIa
oToOpakaroTcs B BHIE TOUYEK. YacToTa BEIOOPKH MOKET U3MEHSTHCS OT 2 KBBIO/C
1o 100 MBeI6/c, MO yMOTYaHUIO UCMIOB3YETCs 4acToTa BEIOOPKU | MBBIO/C.

Feset
Huoldoff

L
Haldaff

Reset

®opmart akpaHa X-Y

Crnenyromue pexuMbl M PyHKITUH HETOCTYIHEI B (hopmare X-Y.
* ABTOMaTHYECKHE U3MEPEHUS

» H3MepeHUs ¢ TOMOIIBIO KYPCOPOB

» Tect no macke

* Omeparuu Ref u Math

* PasBeptka c 3amepxxkon

* PexuM BEKTOPHOTO TUCTIIES

* Py4ka ropu30HTaNbHOIO IOJOKEHUS

* YmpaBieHue 3aIyCKOM
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Puc. 2-17

1

2
3

YnpaBneHue Mo ropuaoHTanm
MeHI0 ynpaBneHus no ropusoHTanu

Trig-Offset Reset (cOpoc cMelieHus1 3amycKa)

OTa KOMaH/1a IO3BOJISCT C6pOCI/ITB TOPU3O0HTAJIIBHOC IMTOJIOKECHUE B HCHTP OKpaHa NI
Ha HYJICBOC CMCIICHHUEC 3aIlyCKa.

Holdoff (3aaep:xka)

[Mapametp Holdoff MoxxHO ucmonb30Bare uist cradbunn3anuu curaana. Bpems
3a/IePKKU - 9TO NEPUOJ] 0XKUAAHUS ocLIUIorpada mepe HauyajaoM HOBOTO 3aILycKa.
Ocuiorpad He BEIIONHSET 3aITyCK, IIOKa HE HCTEUET BPEMs 3aICPIKKH.

Holdaff

A
Holdoff
Feset

Holdoff (3apepx«a)

CJ'ICHyIOH.IeG YIPAXKHCHUEC MTOKA3bIBACT, KAK 3a1aThb BPEM 3a/ICPIKKU.

Haxxmute Ha nuiieBoit manenmu kHonky Main/Delayed (ocHOBHAs
pa3BepTKa/3aepKKa), YTo0bl 0TOOPa3UTh COOTBETCTBYIOLIEE MEHIO.

Bri6epute mento Holdoff (3anepxka).
C nomotpto pyuku Entry usmensiite Bpems 3aJep>KKU, TOKa CUTHAT
HE CTa0MIIN3UPYETCS.

Haxxmute xHOTIKY MeHIO Holdoff Reset (cOpoc 3anepikku), 9TOOBI N3MECHHUTH
BpeMsl 33/Iep’KKH Ha MHHUMaIbHOe 3HadeHue 100 He.
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YnpasneHue no ropuaoHTasm
Pexum npoKpyTKu

Pexum npokpyTku

B pexxume Roll (mpokpyTka) TaHHBIE HENPEPHIBHO NEPEMEIIAIOTCs Ha 9KpaHe ClieBa
Harpaso. JTO MO3BOJISET OTCIIC)KNBATH TNHAMUUCCKIE N3MEHEHHS HU3KOYaCTOTHBIX
CUTHAJIOB (Takue, Kak HacTpoiika MoTeHImoMeTpa). Yarie Bcero HCHoiabp3yoTes 1Ba
CIIE/IYFOLIHX MTPUIIOKEHUS: MOHUTOPUHT ITpeoOpazoBaTessi U TECTUPOBaHUE OJIOKa
mranus. B pexunme Roll ocummorpad He cuEXpoHM3HpPYETCs M paboTaeT HEMPEPHIBHO.
B pexume Roll MOXHO Takke BBITOJIHATH aBTOMATHUECKHE U3MEPEHUSL.

Ocunorpad aBTOMaTHYeCcKH epexoauT B pexxuM Roll, korna 3nauenue Scale
(MactTal) o TOPU30HTAIN paBHO 50 MC/ /1€ MITH MEHBIIIE ¥ BEIOpaH aBTOMATHYCCKIIA
PEXHM 3aIrycKa.
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YrpaBieHUe 3a1yCKOM

3amyck onpenenser, Koraa ocuuuiorpad HaunHaeT cOOp AaHHBIX U OTOOpaKEHHUE
cur"ana. Korja 3amyck HacTpoeH NMpaBUIbLHO, OH MOXET Mpeodpa3oBaTh HECTAOUITb-
HOE U300paKCHUE WU ITyCTOM SKpaH B 3HAYMMBIN cuTHAIL. Bo Bpemst oxxuaanus
BBIMTOJTHEHHSI YCIIOBHI 3amycka ociuiuiorpad BeImoiHseT cOop manHbixX. [Tocie
0OHapy)KEHHSI 3aIycka ocuuuIorpad mpoaonKaeT cOOp JaHHBIX, TOCTATOUHBIX

JUTSL OTOOpasKeHHsI CUTHAIA Ha SKpaHe.

2-30



YnpaBreHue 3anyckom
Hactpoiika cucTembl 3anycka

Hactpoiika cucremsl 3amycka

Ha Puc. 2-18 noxa3aHs! oprassl yIpaBJeHHUs 3allyCKOM Ha JIMLIEBOI aHenu.

Puc. 2-18

Trigger N

-
~ Ag
Coupl g9 )

— A Pyuka ypoBHst 3anycka
50% | v

Level

t

\

€
©)

Ext Trig

YnpaBneHue 3anyckom

Cﬂeuyloluee YIpa)XKHECHUE TO3BOJIACT O3HAKOMUTLCA C UCITOJIB3YCMbIMU JJIA 3allyCKa
KHOIIKaM#, py4KaMHu 1 CTpOKOﬁ COCTOSHHA.

1 INoBepuute pyuky Level (ypoBeHb) 1 oOpaTuTe BHUMaHHE Ha N3MEHEHUS
Ha dKpaHe.

ITpu noBopote pyuku Level Ha sxpane mpoucxoauT cineayromuiee. Bo-nepssix,

B HIDKHEM JICBOM YTy 9KpaHa 0TOOpa)kaeTcsl 3HaYCHHE YPOBHS 3aITyCKAOIIETO
currana. Bo-Bropsix, eciu st 3amycka Beiopano DC (mocrosumbIi Tok) win HF
Reject (mogasnenue BY), oTroOpaskaercst TMHUSL, KOTOPAs [IOKA3bIBAET PACIIONOKEHHE
YPOBHS 3aIlyCKa OTHOCHTEIHHO YPOBHS CUTHAIIA.

2 l3MeHHUTe HACTPOWKY 3aIycka U 00paTUTE BHUMAaHHUE, KaK U3MEHSICTCS MIPU
3TOM CTPOKA COCTOSIHUSL.

a Haxwmure xronky Mode/Coupling (pesxum/cBs35) B 00IACTH YITPABICHUS
3amyckoM. [losiButces menro Trigger (3amyck), mokazanHoe Ha Puc. 2-19.
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Puc. 2-19

YnpaBneHue 3anyckom
Hactpoiika cucTembl 3anycka

Trigger

Mento Trigger

b Haxwmure kHonky mento Mode (pexxnm) 1 00paTiTe BHUMAHHE Ha PA3HUILY MEKTY
samyckoM Edge (o mepenany), 3amyckom Pulse (1o amurebHOCTH MMITYIIbCa) |
samyckoM Video (mo Bumeocurnany). Ocrabre peskum Edge.

¢ Haxmure xHONKY MeHI0 3amycka Slope (nepemnan) u o0patuTe BHUMAHUE Ha
Pa3HUIY MEX]ly HapacTalolIMM U CIaJalolIUM Mepenaom.

d HaxmuTe KHOTIKY MEHIO 3amycka Source (MCTOYHHK) U BRIOEPUTE HCTOUHHK
CHUrHaja 3amycKa.

e Haxwmute xHOTIKY SWeep (pa3sepTka) u BeIOepuTe Auto (aBTOMATHYECKAS) HITH
Normal (HopmainibHas).

f Haxwmure knonky mento Coupling (cBsi3b) 1 06paTnTe BHUMaHKE, KaK TapaMeTphl
AC (nepemennsrii Tok), DC (mocrosuusrii Tok), LF Reject (monasnenne HY) u HF
Reject (moxasnenue BY) BiusioT Ha OTOOpaXKeHUE CUTHAA.

Haxxmure xHomnky 50% n yoenurech, 4YTO ypOBEHb 3allyCKa YCTaHOBJICH

B LIEHTPE CUTHAJIA.

Haxwmure kHOTIKY Force (TpUHYAUTENBHO ), YTOOBI HAYATh COOP TaHHBIX 1axe
€CIIM HY>XHBII CUTHAJI 3aITycka He ObuT HaiineH. Eciau cOop TaHHBIX yke
OCTaHOBJICH, HAKATHE Ha ATy KHOMNKY He OyAeT uMeTh ddeKTa.

Ecrnu ocumnnorpad ynpaenseTcs AMCTaHLMOHHO, kHomnka Force BbinonHseT dyHkuuio Local
(nokanbHo). Mpu AMCTaHLMOHHOM yrpaBreHun OCLMNOrpadioM KHOMKM Ha NLIEBOV NaHenu
He pencTsyloT. [pu HaxaTum kHonku Force (Local) kHoMKKM Ha nuLEeBoi naHenm
ocuunnorpada cHoBa 6yayT BKIHOYEHbI.
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YnpasneHue 3anyckom
Pexumbl 3anycka

Tabnuua 2-6

Pexxumel 3amycka

Ocummnorpad nmeet TpH pexxuma 3amycka: Edge (o nepenany), Pulse (o nmurens-
HOCTH UMITyJbca) 1 Video (1o BugeocurHaiy). 3amyck Edge MmoxkeT ncnoap30BaThes
C aHAJIOTOBBIMH Y LU(POBBIMHU LIEISIMU. 3aITyCK 110 Mepernajy NPOUCXOAUT, KOraa
3aIyCKarOIMH CUTHAJI POXOJIUT Yepe3 YKa3aHHbIH YPOBEHb HAIIPSHKEHHSI C OTIpeie-
JIeHHBIM ciiafjoM. 3amyck Pulse ncrosp3yercs is Moncka MMITYJIbCOB ONPENeICHHON
mmpuHbl. B pexxume Video 3amyck IpOMCXOJUT 110 MOJISIM HITH CTPOKaM CTaHAapTHBIX
BU/ICOCUTHAJIOB.

3anyck Edge

st onpenenenus 3amycka Edge MokHO ncmonp30BaTh KHONKH Slope (mepemnan)

u Level (yposens). Knomka Slope onpenesser, rae ocimiorpad 6yaet Hekath TOUKY
3amycKa - Ha HapacTarolleM WM criajiarolnemM nepenajie curaana. Kaomnka Level
onpeieNaeT TOUKY (HampsbkeHUe) CUTHaNa, B KOTOPO OYIET MPOUCXOIUTH 3ayCK.

KHonku meHto 3anycka Edge

Menio MapameTtpbl KommeHTapum
Source CH1 3apaet CH1 B ka4ecTBe UCTOYHMKA 3anycka
CH2 3anaet CH2 B kayecTBe UCTOYHMKA 3anycka
EXT 3apaet EXT TRIG B kayecTse UCTOYHMKA 3amycka
EXT/S 3apaet EXT TRIG/5 B kayecTBe MCTOYHMKa 3amycka
AC Line 3apaeT NMHMIO NMNTaHWS B KA4ECTBE UCTOYHMKA 3amycka
Slope Rising 3anyck no HapacTaroLemy nepenagy
Falling 3anyck no cragatolemy nepenagy
Sweep Auto MonyyeHue curHana aaxe 6e3 sanycka
Normal MonyyeHue curHana nocne 3anycka
Coupling  AC 3apgaet T1n ces3u no Bxoay AC (oTceuka 50 M)
DC 3apaet Tvn cBa3u no Bxogy DC

LF Reject  3apaer T cesA3m o BXOAY C NOAABNEHMEM HU3KOYACTOTHBIX MOMEX
(oTceuka 100 klwu)

HF Reject  3agaet Tvn cesian no BXozy C NOAABNEHMEM BbICOKOUACTOTHBIX MOMEX
(oTceuka 10 kTw)
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Tabnuua 2-7

YnpasneHue 3anyckom
Pexumbl 3anycka

3anyck Pulse

3aIycK 10 JUTMTENBHOCTH UMITYJIbCA IIPOUCXOAUT IIPH OOHAPYKEHUH B CHT'HAJIE
HMITYJIBCa, COOTBETCTBYIOMIETO ONKcanuio. OnucaHne MMITYJIbCa OCYIIECTBISIETCS
¢ momornsio kaorok When (ycnosue) u Setting (nactpoiika).

KHonkmu meHto 3anycka Pulse

MeHio MapameTpbl

Source CH1
CH2
EXT
EXT/5

When

|l
L
=L
g ey
A
=

Setting G

<Width>

Sweep Auto
Normal

Coupling AC
DC

HF Reject
LF Reject

3anyck Video

KommeHTapum

3apaeT kaHan 1 B ka4ecTBe UCTOYHUKA 3anycka
3apaeT kaHan 2 B ka4ecTBe UCTOYHWKA 3anycka
3apaet EXT TRIG B kauecTBe MCTOYHMKA 3amnycka
3apaet EXT TRIG/5 B kauecTBe UCTOYHMKA 3anycka

[nuTensHOCTb NONOXKUTENBHOMO mMmnynbca MeHbLUe 3ajaHHOro 3Ha4eHns
[nuTenbHOCTL NONOKUTENBHOTO nMnynbca Gonblue 3a4aHHOrO 3HaYEeHMS
[nnNTenbHOCTb NONOXMTENBHOM mmnynbca paBHO 3aJaHHOMY 3Ha4YEHWIO
[OnutensHocTb oTpuuaTenbHOro Mmnynbca MeHbLUe 3afaHHoro 3Ha4yeHua
[nutenbHocTb OTpuUaTenbHOro uMmnynbca OonbLue 3aJaHHOTO 3HAYEHNS

[nnTenbHOCTb OTPULATENBHOTO mMmnyneca paBHO 3agaHHOMY 3HAYEHUI0

HacTpoiika AnMTenbHOCTM MMNYIIbCa C MOMOLLBH pyyku Entry Ha
NULEBOI NaHenu

I'IonyquMe curHana paxe 6e3 3anycka
[TonyyeHue curHana nocne 3anycka

3apaet Tvn cBsa3u no Bxogy AC (oTceuka 50 Mu)

3apaet Tvn casan no Bxogy DC

3agaeT TN CBSA3M N0 BXOAY C NOAABMNEHNEM HU3KOYACTOTHbIX MOMEX
(oTceuka 100 klw)

3agaeT TMN CBA3K NO BXOAY C MOAABMEHNEM BbICOKOYACTOTHbIX MOMEX
(otceuka 10 kl'y)

Pesxum Video ucmonb3yeTest TSt 3aIycKa 10 TOJISM HITH CTPOKaM CTaHAapTHBIX
BugeocurnanoB NTSC, PAL unu SECAM. Korna Beiopan pesxkum Video, ucross-
3yercsi cBs3b Juis 3amycka AC.
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Tabnuua 2-8

Puc. 2-20

YnpasneHue 3anyckom
Pexumbl 3anycka

KHonku meHto 3anycka Video

MeHio MapameTpbl
Source CH1
CH2
EXT
EXT/5
Polarity Normal polarity

Inverted polarity

Sync All Lines
Line Num
0dd field
Even field

Standard PAL/SECAM
NTSC

KommeHTapuu

3apaet CH1 B kauecTBe curHana 3anycka
3apaet CH2 B kayecTBe curHana samnycka
3apaet EXT TRIG B ka4ecTBe curHana 3amnycka
3apaet EXT TRIG/5 B kauecTBe curHana sanycka

3aI'IyCK no oTpuuaTenbHOMy nepenagy CMHXpoumnynbca

3aI'IyCK Nno NONOXUTENbHOMY Nepenaay CUHXpoumnynbca

3anyck no Bcem CTpokam
3anyck no BbIOpaHHOI CTpoke
3anyck no HeyeTHOMY NOIHO
3anyck no YeTHOMy nonto

3anyck no Bupeocurany PAL unn SECAM
3anyck no BuaeocurHany NTSC

3anyck Normal Polarity (HopmankHas nonsipHOCTb) BCeraa NPoMCXoauT No cragarowemy
FOPM30HTANbHOMY CUHXPOUMNYMbLCY. ECnn BUAEOCUrHan MMEET HapacTatoLMin CUHXPOUMNYIIBC,
ucnonb3yinte napametp Inverted Polarity (MHBepTUpOBaHHas NONSIPHOCT).

3anycx Mo CTPOKe BuaeocurHana

Trigger
M oce

Source

Polarity

Sy

Standard
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YnpasneHue 3anyckom
Pexumbl 3anycka

Puc. 2-21

Wideo

Source

Polarity

Even Field
Standard
TSI

CH1z= 168wl S

3anycx no nosilo BuaeocurHana
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Puc. 2-22

Tabnuua 2-9

YrpaBiieHUE CUTHAJIOM

Ha Puc. 2-22 nokasaHo pacrosoxenue kHonku Acquire (mony4uth) B 0061acTu
Waveform (curnan) Ha nuneBoit maHesm.

— Waveform ————

YnpaBnenue curHanom

[Mpu Haxaruu kaonku Acquire (moay4uTh) Ha SKpaHe MOsBIsETCs MeHio Acquire.

MeHio MapameTpbl KommeHTapuu
Mode Normal HopmanbHbii pexvm cbopa faHHbIX
Average CpepnHuit pexum cbopa faHHbIX
Peak Detect Pesxum cbopa faHHbIX ¢ 06HapyXeHUEM NUKOB
Sampling Real Time Pesxum BbIGOpKK B peansHOM BpemMeHu
Equ-Time Pexum BbIOOPKM B 3KBMBANEHTHOM BPEMEHH
Averages 2...256 LLlar, kpaTHbI ABYM. YCTaHOBKa ycpeHeHus oT 2 1o 256
Sequence BkrioyeHue dyHKLMM NocnesoBaTenbHO peructpaumuu, CoxpaHeHus

1 BOCNpoun3BeaeH!a

BbiGepuTe BbiGOPKY B pexume Real Time ans npocMoTpa 0AHOKPATHBIX UM UMMYIIBCHBIX
CMrHanoB.

BribepuTe Bbibopky B pexume Equ-Time 4ns npocmMoTpa BbICOKOYACTOTHBIX NEPUOANHECKIX
CMrHaros.

YT0obbl CHI3NTB CryYaiiHble LWyMbl, BbibepuTe pexum cbopa faHHbIX Average. B aTom pexume
YBENMYNBAETCS YacToTa pereHepaLmm akpaHa.

Y06kl NpeaoTBpaTUTL HANOXEHWE CUrHANOB, BbibepuUTe pexim cbopa faHHbIX Peak Detect.
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YnpaBneHue curHanom
OcTaHoBKa c6opa AaHHbIX

OcraHoBKa cOopa JaHHBIX

[Tpu ocraHOBKE cOOpa TaHHBIX Ha SKpaHe OyAeT 0ToOpakaTbesl MOCICIHUI MTOTy-
YeHHBIH curHai. CUrHaa MOXKHO IEpEMEIaTh ¢ IIOMOIIBIO OPTaHOB YIPABICHUS MO
BEPTUKAJIH U TOPU30HTANN. Ecnu A mkaisl mo ropu3oHTanu Beiopano 20 HC wiIn
Gouble, ocipuIorpad UCIOJIb3yeT MHTEPIOJAIHNIO sine(X)/X ISl yBEIMYESHUS
pa3pemeHns CUTHaJIA 110 TOPHU30HTANIH.

Bri6opka B 9KBUBAJICHTHOM BPEMEHU

B pesxrMe BEIOOPKH B SKBUBAJICHTHOM BPEMEHH pa3pelieH e IO TOPU3OHTAIN MOKET
nmocturath 20 nic (3xBuBasieHTHO 50 I'BBIO/C). DTOT pexuM ymoOeH Ut IpocMOoTpa
NEPUOANYICCKUX CUTHAJIOB U HE IOAXOAUT IJIsA pa60T1)1 C OJHOKPATHBIMHU HUJIU
HMITYJIbCHBIMH CHTHAJIAMHU.

Cpennuii pexxum cOopa JaHHBIX

Cpennuii pexxiM cOopa JaHHBIX CIIEAyeT UCTIONIBb30BaTh JUIs YAaJCHUS CITydailHbIX
LIYMOB CUTHAJIa U MOBBIILIEHUS! TOUHOCTU M3Mepenust. Cm. Puc. 2-23 u Puc. 2-24.
YcpeaHeHHbIH CUTHAT — 3TO CPEAHEe 3HAUCHNUE, TIOIyUYCHHOE B PE3YJIbTaTe
OTPENIEIEHHOTO KOJIMYECTBA COOPOB NaHHBIX (OT 2 110 256).
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YnpaBreHue curHanom
CpeaHwii pexxum coopa AaHHbIX

Puc. 2-23
Harrmal
Sampling
Feal Time
Sequence
Puc. 2-24

AVEranes

Feal Time

Sequence

CurHan ¢ wymamu ¢ ycpeaHeHnem
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YnpaBreHue curHanom
OGHapyxeHue N1KoB

OG6HapyXeHHE TTHKOB

B pexume Peak Detect (0OHapy KeHHE ITUKOB) BBITOJIHSAETCSI HECKOJIBKO CEaHCOB cOopa
JaHHBIX U PETHCTPUPYIOTCS MaKCUMAallbHbIC U MUHUMAJIbHBIC 3HAYCHHUS CHTHAJIOB.

Puc. 2-25

Peak Detect

Sampling

s -
Feal Time

Sequence

CurHan B pexume 06HaPY)K9HVIﬂ NUKOB
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YnpasneHue curHanom
®yHKuMA nocneaoBaTenbHOCTH

Tabnuua 2-10

CDYHKI_II/IH IIOCJICA0BATCIbHOCTH

@OyHKIMS MOCIeA0BATENILHOCTH WM 3aITMCH CUT'HAJIOB ITO3BOJISIET 3alIMChIBATh
BXO/IHBIE CUTHAJIBI C KaHasa | nim KaHana 2 ¢ MaKCHMaJIbHOM TiTyOHHOM cOopa
nmauebx 1000 xagpoB. O1a GyHKINS MOXKET ObITh TaK)Ke aKTHBU3HPOBAHA C TOMO-
mpto kHonkk Mask Test, koTopas nenaer 3Ty (GyHKIHMIO 0COOEHHO MOJIE3HOM ISt
0o0OHapy KeHHsI HENPaBIIbHBIX CUTHAJIOB B TEUCHHUE AIUTEIBHOTO IIEPHOIa BPEMEHH.

IMpu HaxkaT¥ KHOTIKK Sequence (IoCeI0BaTeNbHOCTD) Ha SKPaHE MOSBISICTCS
COOTBETCTBYIOIIEE MEHIO.

MeHto Sequence

MeHto
Mode

Source

Interval

End Frame

Operate

MapameTpbl

Capture
Play back
Save/Recall
Off

CH1
CH2

O

<1 mc-1000 c>

Y

<1-1000>
& (3anmce)

[ (Cron)

KommeHnTapuu

Bribop pexuma 3anucn

Bbi6op pexuma BoCnpon3BeaeHus

Bbibop pexuma coxpaHeHust

OTkntoyeHre Bcex YHKLMA NOCNEA0BATENBHOCTY

Bbl60p KaHana ana 3anuncun

HacTpoiika BpeMeHHOro MHTepBana Mex[y 3anucaHHbIMM kagpamu
C MomolLLbto pyyku Entry

HacTpoifika konmyecTBa 3anucbiBaeMblX KapoB C MOMOLLbK) Py4Ki
Entry

Hayano 3anucu

OctaHoBKa 3anuciu
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Tabnuua 2-11

Tabnuuya 2-12

Tabnuuya 2-13

YHpaBneHme CUrHanom

®yHKUMA nocneaoBaTeNnbLHOCTH

MeHto Playback 1
MeHio MapameTpbl KommeHTapuu
Operation 3 (BocnpousseneHne)  3anyck BOCPOW3BEAEHMS
| (Cron) OcTaHoBka BoCnpon3BeeHus

Msg Display ~ On
Off

BkntoueHne gucnnes ¢ uHgopmaLmen npum 3anueu
BbIkroyeHre aucnnes ¢ Hopmauuen npu 3anucu

Play mode C1 HenpepbIBHOE BOCNpOU3BeaeH e
e OpHokpaTHOe BOCnpou3BeaeHe
MeHto Playback 2
Menio MNapameTpbl KommenTapum
Interval 0 HacTpoiika BpeMeHHOro MHTepBana Mexay kagpami ¢ MoMOLLbI0
py4ku Entry Ha nuuieBoi naHemnm
<imc..20c>
Start frame 0 Bbibop nepBoro kagpa ¢ NOMOLLbI0 pyyku Entry Ha nuLeBoi naHenm
<1...1000>
Current frame 0 Bbibop TekyLLero kaapa 4ns BOCMPOU3BEAEHUS C MOMOLLBIO PYYKHA
Entry Ha nuueBoit naHenu
<1...1000>
End frame 0 BrIGop nocneaHero kagpa ¢ NOMoLLbHo pyyki Entry Ha nuueBoi
naHenu
<1...1000>
Mento Save/Recall
Menio NapameTpbl KommenTapum
Start frame 0 Bbi6op nepBoro kazpa Ans CoxpaHeHns C MOMOLLbI0 pyykm Entry Ha
N1LEeBOI NaHenu
<1..220>
End frame 0 BbiOop nocrnegHero kaapa A4ns CoXpaHeHus ¢ NOMOLLbIO pyyku Entry
Ha NNLEBON NaHenm
<1..220>
Save CoxpaHeHue cUrHarmnoB Mexay nepBbIM U NOCNEeAHNM KaLpami
Load 3arpy3ka coxpaHeHHbIX CUrHaroB U3 SHEProHe3aBUCUMON NaMSITH
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Puc. 2-26

Tabnuua 2-14

YrpaBieHUEe S3KpaHOM

Ha Puc. 2-26 niokazano pacmonoxenue kunonku Display (skpan) B o6mactr Waveform
(curHam) Ha TUIEBO TaHETH.

—— Waveform ———

Acquire | Display
o)

Mento Display

[Mpu Haxxatnu kHonku Display Ha sxpane nosisisercs mento Display.

Mento Display 1

MeHio Mapametp KommeHTapum

Type Vectors  OtoBpaxeHne CUrHamnoB ¢ MOMOLLbIO BEKTOPOB
Dots OTobGpaxeHue CUrHanoB ¢ NOMOLLbH TOYeK

Grid EE OtobpaxeHne CeTku 1 Ocelt Ha akpaHe

[ OTkmroueHme ceTku

[ ] OTKMHo4eHNe ceTk 1 oceit

Persist Infinite Toukm BoIGOpKK OyayT oTobpaxaTbCs 4O TeX NOp, Noka He 6yaeT BbibpaHo
"OFF" unm "Clear"
OFF OTknIoYeHNe yHKLMKM NOCHECBeYEHMS
Clear YaaneHue curHanos ¢ skpaHa

Ecnu B Mento Type (Tum) BeIOpaHO 3HaueHue Vectors (BekTopsbl), ocLuiorpad
COEIMHSET TOYKH BEIOOPKH C HCIIONb30BaHHEM L (poBoii HHTepriosuu. [Ipu sTom
JIUHEWHOCTh CHTHaJIa obecrieunBaetcs 1udpoBbM GuabTpoM sin(x)/x. Lludposas
MHTEPIIOJSIIUS TPUMEHSICTCS IS BRIOOPKH B peajlbHOM BPEMEHH M Hanboiee

3¢ PeKTHBHA TPU TOPU3OHTANEHOM MacmTabupoBannu 20 HC WIH OBICTpee.

2-43



Tabnuua 2-15

YnpasneHue akpaHoM
®yHKUMA nocneaoBaTeNnbLHOCTH

MeHto Display 2
MeHio MapameTpbl KommeHTapuu
.‘.1 YBenuyeHune ApkoCTH akpaHa
{] [ — ] YMeHbLUEHME SPKOCTM 3KpaHa
Menu Display  1s, 2s, 5s, 10s, 20s u Infinite ~ Bpewms 4o 3akpbiTUs MeHio
Screen Normal O6bIuHble LBETa 9KpaHa
Invert VIHBEpTMPOBaHHbIe LiBeTa 3KkpaHa
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Puc. 2-27

Tabnuuya 2-16

YrpaBieHue COXpaHEHUEM
1 BOCCTAHOBJICHUEM

Ha Puc. 2-27 nokasano pacrnonosxkenne kaorku Save/Recall
(COXpaHUTH/BOCCTAHOBUTH) Ha JHUIICBOM MaHEIIH.

——Run Control———

O

(=]

7

PacnonoxeHue kHonku Save/Recall

IMpu Haxatuu kHotiku Save/Recall Ha sxpaHe MOSIBISIETCSA COOTBETCTBYIOIIEE MEHIO.

Save/Recall, meHto

MeHio MapameTpbl

Save/Recall  Waveforms
Setups

Default Setup

Waveform No.1 ... No. 10
Setup No.1...No. 10
Load
Save

KommeHTapuu

CoxpaHeHe Unn BOCCTAHOBIEHWE CUTHAmNOB
CoxpaHeHue 1nn BOCCTAHOBMEHWE MapamMeTPOB HACTPOMKH
ocuunnorpacga

3arpyska CTaHgapTHbIX NapaMeTpOB HACTPOWKM, 3aaHHbIX
npoussoauTenem

Bbibop MecTa coxpaHeHust cUrHanoB
Bbibop MecTa coxpaHeHus napameTpoB HacTpOiiku
BoccraHoBneHMe curHanos unv napameTpoB HacTPOMKM

CoxpaHeHue CUrHanos unn napameTpoB HACTPOMKM
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YnpaBneHue coXpaHEHWEM W BOCCTaHOBINEHUEM
CurHanbl

Cur”aisl

B 3HepFOHe3aBI/ICI/IMOﬁ naMATHn ocummorpa(ba MOXHO COXpaHUTh 10 curuanos
(OCL[I/IJ'IJ'IOFpaMM) T ABYX KaHAJIOB U IPpU H606X0,I[I/IMOCTI/I nepe3anucarb
COXpaHCHHBIC PAHEC CUT'HAJIBI.

[TapameTpbl HaCTpOWKHU

B sHepronezaBucuMoi maMATH OCIFILIOTpada MOKHO coXpaHuTh 10 HabopoB
rapamMeTpoB HACTPOWKHU M IIPU HEOOXOAMMOCTH Tiepe3aIcaTb COXpaHeHHbIE paHee
napametpsl. [1o yMor4anuio ocuiuiorpad coxpaHseT TeKYIY0 HACTPOHKY MpH
Ka)XIOM BBIKITIOYeHHH. [IpH ciemyrolieM BKIFOYSHUH OCLIILIOrpad aBTOMAaTHIECKH
BOCCTaHABJIUBACT 3Ty HACTPOUKY.

Hactpoiika o ymosraanuto

Ecnu moTpedyetcs BepHYTh ocimuiiorpad B mepBOHAYaIbHOE COCTOSHUE (KOTOPOE
OBLIO MPH MOJYYCHUH ), B JTFOOOH MOMEHT MOKHO BOCCTAHOBUTH CTAHIAPTHBIC
napameTpbl HACTPOUKH, 3aJaHHbBIC IPOU3BOTUTEIEM.

3arpy3ka

J171st BOCCTAQHOBJICHHSI CUTHAJIOB MM MTAPAMETPOB HACTPOMKH HAXKMHTE KHOIIKY
memto Load (3arpyska).

CoxpaHeHue

JI1st coXpaHEeHUs CUTHAJIOB WJTH TEKYIIMX IapaMeTpOB HACTPOHKH ocmniorpaga
B DHEProOHE3aBUCHMON MaMSsTH HAKMHUTE KHOIKY MeHIO Save (coxpanenue). [Tocie
Ha)KaTHsl 9TON KHOIKU HEOOXOUMO MOA0XKIaTh KaK MUHUMYM AT CEKyH]I TIepes
BBIKJTIOUEHHEM OocLunIorpada.
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YrupaBieHUEe yTUIATAMU

Ha Puc. 2-28 noka3zano pacnonoxenue kaonku Utility (yrunuTer) Ha nuieBoit nanenu.

Puc. 2-28

——Run Gontrol———

® O
= O

(=)

7

KHonka Utility

IMpu Haxaruu kaornku Utility Ha skpaHe mosBIIsIETCS COOTBETCTBYOLIEE MEHIO.
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Tabnuua 2-17

Tabnuuya 2-18

YHpaBneHme yTununtamu

CoxpaHeHue
Metto Utility 1
MeHio MapameTp KommeHTapuu
Mask Test HacTpoitka Tecta no macke
I/O Setup Hoctyn k meHto 1/0 Setup
Language English Bbibop si3bika (B Oyaywme Bepcuu M0 moryT BbiTh
German R06aBneHs! apyrue s3biku)
French
Italian
Russian
Portuguese
Simplified Chinese
Traditional Chinese
Korean
Japanese
Sound :;Bg (Bkn.) BkntoueHne nnm OTKIIOYEHME 3BYKOBBIX CUrHANoB
<E>< (Bbikn.)
Mesnto Utility 2
Menio KommenTapum
System Info Otob6paxeHue HoMepa MOZEenu, CEPUNHOMO
Homepa 1 uHdopmauun o sepcum MO
Self-Cal BbinonHeHne camokanubposku
Self-Test BbinonHeHne camoTecTMpoBaHus
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Ynpasnexue yTunutamu
TecT no macke

Tabnuuya 2-19

Tabnuuya 2-20

TecT mo macke

®ynkuus Mask Test (TecT Mo Macke) OTCIeKHUBACT M3MEHEHHUS CUTHAaJIa, CDABHUBAS
CHUTHAJI C TIPEIBAPUTEIILHO HACTPOSHHOW MACKOM.

Ipu naxxatuu kHonku Mask Test Ha skpaHe MOABISIETCS ClCAYIOIIEE MEHIO.

Mento Mask Test 1
MeHio Mapametp KommeHTapum
Enable Test On Bkntoyenue Tecta no macke
Off BhikrnioyeHue Tecta no macke
Source CH1 Bbibop Tecta no macke ans nepsoro kaHana (CH1)
CH2 Bbibop Tecta no macke ans BToporo kaHana (CH2)
Operation » (3anyctuTb)  TecT No Macke OCTAHOBMEH, HAXMUTE ANS 3anycka

| (ocTaHoBMTb) TecT Mo Macke 3anyLLEeH, HaXMUTE ANst OCTAHOBKM

Msg Display On

lNoka3sbiBaTb MH(bOpMaLMlO O BbIMNO/THEHUN TeCTa No Macke

Off He nokasblBaThb MHGOPMALMIO O BbIMOHEHUN TECTA MO Macke
Mento Mask Test 2
Mehio MNapametpel  KommeHTapum
Output Fail CoobLLeHue npu 0BHapyxeHnm ycrnosust c6os
Fail + <ﬂ§ CoobLLeHue 1 3ByKOBOIA CUrHas npu obHapyxeHun ycrnosws coos
Pass CoobLueHure npu 0BHapyxeHUM YCoBUS MPOXOXAEHNS
Pass + <ﬂ{ Coo6LLeHme 1 3ByKOBOIA CUTHas MK 0GHaPYKEHN YCIOBYUSI POXOXAEHMS

Stop on Output On
Off

Load

OcTaHoBKa Npu NOSIBMIEHUM YCIIOBUS N0 BbIXOAY
MpogomkeHre Npy NOSIBIIEHUN YCIOBMS MO BbIXOAY

3arpyska coXpaHeHHOI paHee Macku
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Tabnuua 2-21

YnpasrneHve ytunuramu
TecTt no macke

MeHio Mask Test 3

MeHio Mapametpbl KommeHTapuu

X Mask 0 Hacrpoiika npegena owmbkn macku no ropusoHtanu (ot 0,04 pen go 4,00 gen)
<AnH X >

Y Mask 0 HacTpoitka npegena ownbku mackv no septukani (ot 0,04 aen no 4,00 gen)
< ,D,ﬂH y>

Create Mask Co3naHne Mackv Ha OCHOBE TEKYLLETO CUrHana ¢ MCMoMb30BaHUeM

Bbl6paHHbIX Nonei ownbok (cM. Bblle)
Save CoxpaHeHue cosfaHHo Macku

| ®yHKLWA NPOBEPKM N0 Macke HefoCTynHa B pexume X-Y.

OyHkums Output (Bbixom) AocTynHa Anst pasbema BNC, koTopblit BXOAWT B cOCTaB
[OMONHUTENBHOTO MOYNS BBOAA-BbIBO/A.
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YnpaBneHue yTunutamm
Hactpoiika BBoga-BbiBOAA

Tabnuua 2-22

Hactpoiika BBO1a-BbIBOIA

| Mepen HacTponkoii noptoB GPIB n RS-232 TpebyeTcs ycTaHoBMTL MOAYIb BBOAA-BbIBOAA.

[lepen ycTaHOBKOH MM OTKITIOUYEHHEM MOJIYJISI BBOAA-BBIBOAA yOEIUTECH, UTO
nUTaHue ocwuiorpada oTkiIo4YeHo. JJononHUTENbHY0 HH)OPMALUIO CM. B
pykoBoxctBe Programmer’s Guide Ha mucke CD-ROM.

IMpu Haxatuu kHonku MeHro I/ Setup (Hactpoiika BBOIa-BbIBOIA) HA SKPAHE
HOSIBIISICTCS CIEAYIOIee MEHIO.

MeHtio 1/0 Setup

MeHio MapameTpbl KommeHTapuu

RS-232 Baud 300 HacTtpoitka ckopocTv nepegauu nopta RS-232
2400
4300
9600
19200
38400

GPIB Address 0-30 Hacrpoiika agpeca GPIB

o MoaKrioueHve ¢ nomoLLbio nopta USB
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YnpasneHue yTunutamu
WHdopmaums o cucteme

Nudopmarus o cucreme

Haxxmure kHonky Menro System Info (uadopmanust o cucreme) 1uist mpocMoTpa
nH(pOpMannN 0 HOMEpe MOJEIH, CepuifHOM HoMepe H Bepcuu [10 ocummnorpada,
a TaKk)Ke CBEICHUI 00 yCTaHOBJICHHOM MOJYyJIE.
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YnpaeneHue yTunutamm
CamokanubpoBka

CamokannOpoBKa

lMepef BbINOMHEHNEM aBTOMATUYECKON KannbpoBKM NOAOXAMTE MpuMepHO 30 MUHYT, Moka
ocuunnorpad nporpeetcs.

IMpu Haxxaruu kaonku MeHro Self-Cal (camokanubpoBka) OyaeT 3amyIeHa nporeypa
aBTOMATHYECKOH KAITMOPOBKH, KOTOpast HACTpanBaeT BHYTPEHHIOIO [IENb ocupyuiorpada
Jutst obecrieueHus Bbicodaiieit TouHocTu namepenus. [Iponeaypy aBroMaruueckon
KaJIMOPOBKM HEOOXOIMMO BHITTOJHATH ITPU M3MEHEHUH TeMneparypbl Ha 5 °C u 6osee.

Puc. 2-29

CAUTION:

[unanoroBoe 0kHO KaﬂMGpOBKVI
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YnpaBnexue yTunutamm
CamoTecTpoBaHue

Tabnuua 2-23

CamortecTupoBaHue

[Mpu Haxatuu kHotiku Self-Test (camoTecTrpoBaHKe) Ha SKpaHEe MOSBIACTCS MEHIO
Self-Test.

MeHio Self-Test

MeHio MapameTpbl
Screen Test 3anyck TecTa akpaHa

Key Test 3anyck TecTa KHOMOK W pyyeK Ha N1LEBO naHenm

Screen Test

Haxxmute 3Ty KHOTIKY MEHFO JIs 3aITyCKa IPOrpaMMBbl TECTHPOBaHus SkpaHa. Cremyiite
HHCTPYKIMAM Ha 3kpane. [Ipu Haxkarnu kHOmkH Run/Stop (3amyctutsh/ocTaHOBHTS)
Ha JIMLEBOH MaHEeH dKpaH ocHuiuIorpada U3MEHUT IBET B CIIEAYIOLIEH ITociiej0Ba-
TEJIFHOCTH: KPACHBIN, 3eTIeHBIN U cHUHA. [locMoTpHTe Ha SKpaH n yOoennuTech, 4To
OTCYTCTBYIOT IPOOJIEMBI C H300PaKEHHUEM.

Key Test

IMpu HaXKaTHH STON KHOIKHK MEHIO OY/IET 3aIyIIeH TECT KHOMOK M PyYeK Ha JHUIEBOi
nanenn. Ha akpane OyayT moka3aHbl rpaduueckue dJIeMEeHThI, 0003HavaoIre
KHOTIKY Ha JIUIICBOU MaHEe!. PacrionoKeHHBIC PSIIOM C HUMH 3JICMEHTBI C IByMSI
CTpesikaMK 0003HAYAIOT PYUYKH Ha JIUIEBOU naHes u. [IpsMoyroibHIKH 0003HAYAIOT
HaXKaTusl py4ek MaciirabupoBanus. [IpoTecTUpyiiTe BCe KHOIIKU U PYUYKH U
yOeUTECh, YTO IJIEMEHTHI BCEX OPTraHOB YIIPABICHUS 0TOOPAXKAIOTCS 3€JICHBIM
1BeToM. [Tpu BBIMOIHEHHH 3TOTO TECTA TAKXKE [TPOBEPHTE BCE KHOIKH C MO/ICBETKOM
U yOeIuTeCh, YTO OHU CBETSTCS MPABUIIBHO.

Jlyist 3aBepIIEHUS TeCTa KHOIOK HaxkmMuTe KHONKY Run/Stop tpu pasa.
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Puc. 2-30

Tabnuua 2-24

yl'[paBJ'ICHI/Ie ABTOMATHYCCKHUMHU U3MCPCHUAMUA

Knorka Meas (13MepeHus) Ha JTUIIEBOH aHEN BKIFOYAeT CUCTEMY aBTOMATHYECKOTO
n3Mepenus. Huxe npuBeeHs! HHCTPYKILUH 110 UCIOTIB30BAHUIO PA3THIHBIX
W3MEPHUTENBHBIX (QYHKIHH.

IMpu naxaruu kuonku Meas nosisisiercs mento Measure (nu3mepenue), KOTOpoe
HCTIOJIB3YETCs IJIsl BHIOOPa aBTOMaTHYeCKOTo n3MepeHusi. C moMoIibio ociiorpada
MOJKHO BBIMOJIHATH 20 BUIOB aBTOMAaTHYECKHUX H3MepeHuii: Vpp, Vmax, Vmin, Vtop,
Vbase, Vamp, Vavg, Vrms, Overshoot, Preshoot, Freq, Period, Rise Time, Fall Time,
Delay1-2, Delay1-2, +Width, -Width, +Duty u -Duty. Kpome Toro, ocunmiorpad
uMeeT (QYHKIIHIO alliapaTHOrO H3MEPHUTEIISL.

—— Measure ———

Knonka Meas

MeHto Measure

Menio Napametpbl KommeHTapum

Source CH1 Bbi6op kaHana 1 unu 2 fns nonmyyeHns U3MepsieMoro curHana
CH2

Voltage BbIGop MeHio 3MepeHust HanpshKeHus

Time Bbibop MeHIo n3mepeHns BpemMeHu

Clear YaaneHue pesynbTaToB U3MEPEHUs C 3KkpaHa

Display Al OFF OTKtoyeHne BCEX M3MePEHUit

BkrtoueHne Bcex namepeHuit
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YnpaBneHne aBTOMaTU4ECKMMU U3MEPEHNAMM
WU3mepeHune HanpsxeHus

Tabnuua 2-25

Tabnuua 2-26

Tabnuua 2-27

N3mepenue HanpsKeHUs

[Mpu Haxatuu kHoKK MeHio Voltage (HanpsbkeHue) Ha 3KpaHe HOSBISIOTCS
CJIEYTOIIHE MEHIO.

MeHio Voltage Measurement 1

MeHio KommeHTapum

Voltage 1/3 [locTyn K u3MepeHnsm HanpskeHnst MeHto 2

Vpp \amepeHve OBOMHOM aMNUTYAbl HANPSXKEeHUs cUrHana
Vmax /3mepeHue MaKkcUManbHOro HanpsKeHUs curHana
Vmin /13amepeHe MUHUMANBHOTO HaNPSKEHUs cUrHana

Vavg /13mepeHve cpenHero HanpskeHUs curHana

MeHto Voltage Measurement 2

MeHio KommeHTapuu

Voltage 2/3 [locTyn K naMepeHnsm HanpsikeHust MeHto 3

Vamp ViamepeHue HanpsixkeHus curHana mexay Viop u Vbase
Viop /3mepeHne HanpskeHnst NNOCKON BEPLUMHBI CUrHana
Vbase N3mepeHie HanpsikeHns NOCKOro OCHOBAHNS CUrHana
Virms /3mepeHne cpeaHekBaapaTYECKOro HanpskeHns curHana

MeHto Voltage Measurement 3

MeHio KommeHTapuu

Voltage 3/3 [locTyn K n3amepeHnsm HanpskeHnst MeHto 1

Overshoot M3mepeHue BbIOPOCa HaNpshkeHWst Ha 3a8HEM pOHTe B NpOLieHTax
Preshoot M3amepeHve BbIGpoca HanpsikeHUs Ha nepeaHeM PpoOHTE B MPOLiEHTax
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YnpaBneHe aBTOMaTUYECKUMU U3MEPEHUAMM
WU3mepeHune BpemeHu

N3mepenue BpemeHu

[Mpu Haxxarun kHONKK MeHIO Time (Bpems1) Ha 9KpaHe MOSBIIIOTCS CIIEAYIONINE MEHIO.

Tabnuua 2-28 MeHto Time Measurement 1
MeHio KommeHTapuu
Time 1/3 [ocTyn Kk n3MepeHnsM BpEMEHN MEHIO 2
Freq V13MepeHue YacToTbl curHana
Period VlamepeHue nepuoga curHana

Rise Time  V13amepeHue BpeMeHu HapacTaHus curHana
Fall Time 13mepeHve BpemMeHu cnaaa curHana

Tabnuua 2-29 MeHto Time Measurement 2

MeHio KommeHTapuu

Time 2/3 JocTyn K u3MepeHusiM BpeMeHN MeHIo 3

+Width V13mMepeHe WnpUHbI NONOXMTENBHOMO UMMYNbCa CUrHana

-Width /3mepeHe WUpKHBI OTpULATENBHOrO MMNYbca CUrHana

+Duty V13mepeHne nonoxuTensHOro kKoaduumreHTa 3anonHeHns curHana

-Duty V13amepeHue oTpuLaTenbHOro KoadduuyeHTa 3anonHeHns curHana
Tabnuua 2-30 Mento Time Measurement 3

Menio KommeHTapum

Time 3/3 JocTyn K uamepeHnsM BpeMeHn MeHo 1

Delay1—>2 £  VamepeHvie 3aepxku MeXay ABYMS CUrHanamu ¢ UCronb3oBaH1eM HapacTaroLLyX nepenafos
Delayl—2 &  VamepeHue 3aepxku Mexay ABYMS CUrHarnamu ¢ UCrorb30BaH1eM CriafatoLLyX nepenagos
Counter BkrtoyeHne u OTKNI0YeHWE annapaTHOro U3MepuTens

Pe3ynbrarsl aBTOMATHYECKUX M3MEPEHUI 0TOOPaKAIOTCS B HIDKHEH 4aCcTH SKpaHa.
ITpw 3amycke OTACTBHBIX H3MEPEHUIT OAHOBPEMEHHO MOXKET OBITh IOKa3aHO He 6oiiee
Tpex pe3ynbTaroB. [Ipu BEIOOpE HOBOTO U3MEPEHHUS PE3YJIbTAT MPEABIAYIIETO
CIIBHTAETCS BJIEBO, @ PE3yJIbTAT [IEPBOTO H3MEPCHUS Y IaISIETCSI C 9KpaHa. Pe3ybrarsl
anmapaTHOro U3MEPHTEIS OTOOPAKAIOTCS OTACIBHO B IPABOM BEPXHEM YTy IKpaHa.
®ynxkiws Display All (moka3sars Bce) mo3BoJsIET MPOCMOTPETh OAHOBPEMEHHO BCE
usmepenus, kpome Delay (3agepixka).
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YnpaBneH1e aBToMaTUYeCKMM U3MEPEHUSAMN
Mpoueaypa aBTOMATM4ECKOrO U3MEPEHUsI

[Ipouienypa aBTOMaTH4ECKOTO U3MEPECHUS

Bri6epute CH1 (kanan 1) mim CH2 (kaHan 2) B COOTBETCTBUU C CUTHAJIOM,
KOTOPBIH TpeOyeTCss U3MEPHTb.

s mpocMoTpa Bcex 3HaUEHUM M3MEPEHUN BpEMEHHU U HalpsiKEHUS
BBIOepHTE B MeHIO Display All (loka3ats Bce) 3HaueHue ON (BKII).

Haxwmure kHonky meHto Voltage (Hanpspkenue) wiun Time (Bpems) A7 IoKasza
CIMCKa U3MEpPEHUI.

HakxmuTe KHOTIKY MEHIO HYKHOTO M3MepeHus. Pe3ynbpTatr uaMepeHus
MOKa3aH B HIXKHEH YacTu 3KkpaHa. Eciu B kauecTBe pe3ysibTara H3MEpPeHUs
rmoKkazaHo "*****" 3gaguT W3MEepeHue HEelTb3sI BRITOJHHUTD C TEKYIITIMH
HacTpoWkamu ocruyuiorpada.

Haxwmure kHonky meHro Clear (04MCTUTE), YTOOBI YAATUTH C DKpaHa
OTJENIbHbIE aBTOMAaTHYECKHE N3MEPEHHUS.
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YnpaeneHue aBTOMaTUYECKAMI N3MEPEHUSIMM
Cnocobbl u3mepeHus

Crioco6b1 n3MepeHus
B stom pazaeiie onucan c110co0 BBINOJHEHUS aBTOMAaTHYECKUX H3MepeHHI7L

HN3mepenus HanpsiKeHUs

HoctynHo 10 BUIOB aBTOMAaTHYECKUX N3MEPEHUI HAIPSIKESHUS:
* Vpp (nBOIHAs aMIUIUTY/1a HAPSDKESHMS)

*  Vmax (MakCHMaJIbHOE HaNpsDKCHHE)

*  Vmin (MUHMMAJIbHOE HAIIPSKCHHUE)

* Vavg (cpeaHee HanpsiKEHHE)

* Vamp (ammutyna HanpsokeHHs = Vtop — Vbase)

* Vtop (HampspKeHHE Ha BEpIINHE)

* Vbase (HampspKeHHE HA OCHOBAHHU)

*  Vrms (IeliCTBUTENBFHOE CPEIHEKBAIPATHUCCKOE HAIPSDKCHHE)
* Overshoot (BbIOpoc Ha 3aiHEM (POHTE)

* Preshoot (BeIOpoC Ha TIepeHEM (PpPOHTE)

Ha Puc. 2-31 nokazaHbl TOUKH U3MEPEHUS HAMIPSKECHHUS.

Puc. 2-31

Vmax

Overshoot/
!

T A Vtop

¢ Vbase

Preshoot 3000b01.cdr
Vmin
TOYKN U3MEPEeHMs HaNPSKEeHNA
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Puc. 2-32

Yacrora = 1/Mepwog,

Havano
oTcYyeTa
BPEMEHM

YnpaBneH1e aBTOMaTUIECKUMI U3MEPEHUSIMA
Cnocobbl u3mepeHus

HN3mepenus Bpemenun

HoctynHo 10 BUIOB aBTOMAaTHYECKUX N3MEPEHUI BpEMEHU:

3

3

3

3

Frequency (uacrota)

Period (mepmnon)

Rise Time (BpeMst HapacTaHusl)
Fall Time (Bpems cniana)
+Width (+mmpuna)

-Width (-mmpuna)

+Duty (+3anonHeHue)

-Duty (-3amonaenme)

Delay 1—2 F (3amepikka)
Delay 1—2 & (3amepxka)

Ha crnenyronmx prcyHKax MOKa3aHO, KaK BBITIONHAIOTCS pa3In4HbIC H3MEPEHHS
BpPEMEHU.

50%

\\ \\ BepwmHa

\\\ \\\ OcHoBaHue

54800b24.cdr

Mepwuog

M3mepeHus vacToTbl U Nnepuoga
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YnpaeneHue aBTOMaTUYECKAMI N3MEPEHUSIMM
Cnocobbl u3mepeHus

Puc. 2-33

Havano

oTcyeTa

BPEMEHM

/\ Vtop
90% (BepxHuin)
50% (cpenHuin)
10% (HWXHWI)
Vbase
RN I PN l«— 3000b02.cdr
Hapactatowumii  Cnagatowymi
nepenag nepenag
WU3mepeHusi BpeMeHn HapacTaHus U BpeMeHu cnaga
Puc. 2-34
Havano Havano
oTCcHeTa oTcyEeTa
BpeEMEHN BpeMeHn
B
BepwmHa epuna
””””””””””” 90%
Amnnutyoa 50% AMI‘IJ‘IVITy,D,d/ 50%
0,
10% OcHOBaHME OcHoBaHue
3000b04.cdr 0 B

-WwnpwuHa

+WupuHa

M3mepeHus -LUnpuHbl n +WnpuHbl
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YnpaBneH1e aBTOMaTUIECKUMI U3MEPEHUSIMA
Cnocobbl u3mepeHus

Puc. 2-35

Hauano
oTcyeTta
BpemMeHun

Kanan 1

<> 3000b05.cdr

Bagepxka Mexay cnagaroLmnumMm
nepenagamu Ha kaHanax 1 u 2
Havano
oTcyeTa
BpeMeHu

Kanan 1

Kanan 2

R EE——— 3000b06.cdr

3agepxkka Mexay HapacTalwmumm
nepenagamun Ha kaHanax 1 m 2

WU3mepenus 3apepikmn




VYrpaBieHre U3MEPEHUSIMH C TTOMOIIBIO
KypCOpOB

Ha Puc. 2-36 miokasaHo pacmosnoskeHue KHOKH Cursors (Kypcophl) Ha JIIIEBOM TTAHEIH.

Puc. 2-36

——— Measure ———

Knonka Cursors

JIOCTYIHO TpH peKMMa U3MEPEHHS C TOMOIIBIO KypCOPOB.
* Manual (BpyuHyt0)
* Track (oTcnexuBanue)

* Auto Measure (aBTOMaTHYECKOE U3MEPEHUC)
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YnpaeneHne N3MepeHnsM1 C NOMOLLbI0 KYpcopoB
PyuHoii pexum

PyuHoii pexxum

B pyuHOM pexrMe Ha 3KpaHe 0TOOpaXkatoTcs ABa MapalieNIbHBIX Kypcopa. OTH
KypCOpPBI MOXHO II€peMeIaTh, YTOOBI BBIIOIHATH HEOOXOANMBIC H3MEPEHHS
HaTpsOKEHUS UIIH BPEeMEHH CUTHAJA. 3HaYeHHS Kypcopa ITOKa3aHbI B ITOJISX B BEpXHEH
yacTH dKpaHa. [Ipex ucrnonb3oBaHHEM KypcopoB yOenIuTech, 4To B Ka4eCcTBE
HCTOYHHMKA CUT'HAJIA BBIOPaH NMPaBHUIIbHBIN KaHAI.

Tabnuua 2-31 Mento Manual Cursors (kypcopbl B py4HOM pexume)
MeHio Mapametpbl KommeHTapum
Mode Manual BkrioueHWe pyyHoro pexumMa Lns U3MepeHus C NOMOLLbK KypcopoB
Type Voltage Wcnonb3oBaHme KypcopoB Ans N3MepeHns napameTpoB HanpskeHns
Time Vicnonb3oBaHwue kypcopoB Anst M3MepeHnsi napaMeTpoB BPEMEHU
Source  CH1 YcTaHoBKa UCTOYHMKA CUrHana Ans 3mepexus
CH2
Math

Jl1st u3MepeHus ¢ MOMOIIbIO0 KypCOPOB BPYUYHYIO BBITIOJIHUTE CIAEAYIOIINE JEHCTBHUS.
1 Haxumaiite kHOTIKY MeHIO Mode (pexxum), moka He OyIeT oKa3aH mapameTp
Manual (Bpy4Hyt0).
2 HaxmmaiiTe KHOTIKY MEHIO Type (THIT), TOKa He OyAyT IOKa3aHbl HYKHBIC
SIVMHUIIBI U3MEPEHUSI.

3 Haxumaiite KHONIKY MeHIO Source (MICTOYHHK), TIOKa HE OyIeT oKa3aH
HYKHBII UCTOYHHK TSI U3MEPCHHS.

4 TlomecTHTe KypCOpHI B HY)KHOE MOJIOKEHHE [T K3MEPEHUS B COOTBETCTBUU
¢ uHbOopManuen, KOTopyro conepxut Tadmuma 2-32.

| lMepemeLyatb Kypcop MOXHO TONbKO NpW 0ToBpaxeHun MeHio Cursors (kypcopbi).

Tabnuua 2-32 YnpaBneHue HaCTPOIAKOI KypCOPOB B Py4HOM pexume
Tvn Oencreue
Voltage [MoBepHuTe pyyky Entry ans nepemetyeHuns

BblbpaHHoro kypcopa (A unu B) BBepx unu BHu3

Time lMoBepHuTe pyyky Entry ons nepemellenns
BblbpaHHoro kypcopa (A unu B) Bneso unm Bnpaeo
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Tabnuua 2-33

YnpaeneHne N3MepeHnsM1 ¢ NOMOLLbI0 KYpcopoB
Py4Hon pexum

MapameTpbl NO3MLMIA KyPCOPOB B PYy4YHOM PeXUMe

MapameTtp
CurA

CurB
AY

AX
1/1AX

Tun

Voltage
Time

Voltage
Time

Voltage
Time

Time

Onucaxve

TekylLee 3Ha4eHWe HanpsikeHust Ans kypcopa A
TekyLLiee NONoXeHWe BpeMeHu s kypcopa A

TekylLiee 3Ha4eHWe HanpskeHUs Ans kypcopa B
TekyLee nonoxeHne BpeMeHun ans kypcopa B

PasHocTb HanpshxeHnst mexay Kypcopamu A u B
PasHocTb BpeMeHn Mexay kypcopamu A u B

Pa3HocTb YacToTbl Mexay kypcopamu A u B
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YnpasrneHve uaMmepeHusMu ¢ MOMOLLbIO KypCOpOB
Pexum otcnexuBaHus

PexxuMm oTciiexuBaHus

B pexxime oTcniexMBaHus Ha SKpaHe 0TOOpakaroTCs ABa Kypcopa B BUIE IIEPEKPECTHSL.
[MepexpecTre Kypcopa aBTOMaTHYECKH pa3MeNIaeTcsi Ha CUrHaie. J{is HacTporKu
TIOJIOXKEHHSI BRIOPaHHOTO Kypcopa Ha CUTHAJIE [0 TOPU30HTAJIM TOBOPAaYMBaiTe pyUKy
Entry. Octmmnorpad oroOpaskaet 3Ha4eHHs KOOPIMHAT B MOJISIX B BEPXHEH YacTH
9KpaHa.

Tabnuua 2-34

MeHto Track Cursors (Kypcopbl B pexumMe oTcriexuBaHms)

MeHio Mapametpbl  KommeHTapuu
Mode Track BknioyeHne pexuma oTCnexuBaHus 4ns U3MepeHust C NOMOLLbK KypcopoB
Cursor A CH1 HacTpoitka kypcopa A ans oTcnexwBaHus curHana Ha kaHane 1
CH2 HacTpoitka kypcopa A Ans OTCReXuBaHus curHana Ha kaxarne 2
None OrtkntoyeHve kypcopa A
Cursor B CH1 HacTpoitka kypcopa B ansi oTcnexwBanus curdana Ha kaHane 1
CH2 Hacrpoiika kypcopa B Ans otcnexvsanus curdana Ha kaHane 2
None OrtkntoyeHune kypcopa B

B PEKUME OTCICIKUBAHUA KYPCOPBI IICPEMCIIAOTCA C BBI6paHHI>IM CHUTHAJIOM.
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YnpaBneH1e n3MepeHnsiMu ¢ MoMOLLbH0 KypcopoB
PeXum aBTOMaTM4eCKOro U3mepeHus

Pexxum aBTOMATHUYECKOIrO HU3MCPCHUA

PexuM aBTOMAaTH4YECKOrO U3MEPEHUS € TOMOLIBIO KYPCOPOB IOCTYIIEH TOJIbKO B TOM
Clly4ae, €CIM BKIIFOUCHBI aBTOMaTH4IecKkne n3Mepenns. Ociumiorpad nokassBaer
KYPCOpPBI, COOTBETCTBYIOILIUE IOCIEIHUM UCIOIb3yEMbIM aBTOMATUYECKUM
HU3MEPEHUSIM.

Kypcopsr He 6yayT oTobpaxkarscs, ecinu B MeHio Measure (u3mepenue) He BIOpaHbI
aBTOMATHYECKHE N3MEPEHHUSL.
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VYrpaBieHue aBToMacIITabOupoBaHUEM
U 3aITyCKOM/OCTaHOBKOM

Knornka Autoscale (aBromacirabupoBaHmne) HCIIOIB3YETCS IS aBTOMATHIECKOM
HaCTPONKH OPTaHOB yIpaBlIeHUs ocIuiorpada B COOTBETCTBUU C BXOHBIM
CHUTHAJIOM, MTOCTYMAIONINM Ha BXOJIHOM KaHas ocuuuiorpada. Kaonka Run/Stop
(3aIyCTHTE/OCTAaHOBUTD) UCIIOIB3YETCS JUIA 3aIlyCKa M OCTAHOBKH CHCTEMBI cOopa
JMAHHBIX OCIWILIOrpada BpyUHYIO.
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YnpaBneHve aBToMacLTabupoBaHNEM 11 3aMyCKOM/OCTaHOBKO
KHonka Autoscale

Kuornka Autoscale

Ha Puc. 2-37 noka3zaHo pacroiioxxeHue KHONKH Autoscale (aBTomaciuTabupoBaHue)
Ha JIMLIEBOI MaHeIH.

Puc. 2-37

——Run Control———

&
=

scale

1)
©)

7
g

Knonka Autoscale

Oyukius Autoscale apromarudeckn HacTpauBaeT TPAHUIIBI ST yI00OHOTO
0TOOpaKEHHsI BXOJJTHOTO CHTI'HaIa(OB).
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Tabnuua 2-35

YnpaBneHve aBToMacLLTabupoBaHNEM 1 3aMyCKOM/OCTaHOBKON
KHonka Autoscale

[Mocne Haxarus kHonku Autoscale 1t mapamerpoB ocumintorpada OyayT

YCTAHOBJICHBI CJICAYIOINE CTAHAAPTHLIC 3HAUYCHUA.

Menio

Display format
Sampling mode
Acquire mode
Vertical coupling
Vertical "V/div"
Vertical Knobs
Bandwidth limit
Waveform invert
Horizontal position
Horizontal "S/div"
Trigger type
Trigger source
Trigger coupling
Trigger voltage
Trigger sweep

MapameTpbl
Y-T
Real time (peanbHoe Bpems)

Normal (HopmanbHbIi)

HacTpolika Ha nepeMeHHbIA U NOCTOSHHbIN TOK B COOTBETCTBUM C CUTHANIOM

HacTpauBaeTcs B COOTBETCTBIUW C CUrHANOM
Coarse mode (rpy6biii pexum)

OFF (Bblkr.)

OFF (Bblkr.)

Center (ueHTp)

HacTpanBaeTcs B COOTBETCTBIM C CUTHANOM
Edge

AKTVBHBI KaHan ¢ HaMEeHbLLMM HOMEPOM
DC (nocTosHHbIN TOK)

CpepHsis Touka (50 %)

Auto (aBTOMaTUYECKMIA)
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YnpaBneHue aBToMaclTabrupoBaHWEM W 3amyCKOM/OCTaHOBKOVA
KHonka Run/Stop

Knomnka Run/Stop

Knomnka Run/Stop (3amycTiTh/0cTaHOBUTH) Ha JIMIICBOW MAHEIH 3allyCKAaeT U OCTAHAB-
JMBAET CHCTEMY cOOpa TaHHBIX ociimiutorpada. Korna cucrema ocranoBieHa, KHOIKa
HMeeT KPacHBIH IBET, a BEPTUKAIBHYIO M TOPU30HTAIBHYIO IIKAJIBI MOXKHO HACTPOUTD
B (huKCHpOBaHHBIX Mpeaenax. Eciu 1uis mkaisl o ropuzoHTany Beiopano 50 mc/nen
nim 0oJIbIIIe, OCTAaHOBJICHHBIH CUTHAT MOXHO PACTSHYTh WM C)KaTh HA 5 IIaroB
IIKAJIBI IO TOPU30HTAIIH.
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Cneuudukalny U XapaKTepUCTUKU



CneumdvKaLmum 1 xapakTepucTUKm
Cneumdhmkauum

Crnemndukanun

Bce cneumdumkaumu rapantupytotes. Cneuudukaummn AencTBuTeNbHLI NOCNE Nporpesa
npubopa B TeyeHre 30 MUHYT 1 NMPK M3MEHEHUN TEMNEpPaTYpbl C MOMEHTa NoCneaHel
kanubpoBkm He Bonee, yem Ha 5 °C.

lMonoca nponyckaus (-3 ab) DS0O3062A: 60 MI'y
DS03102A: 100 My
DS03152A: 150 MI'y
DS03202A: 200 MT'y

TouHocTb yeuneHus noctosHHoro Ot 2 MB/gen go 5 mB/aen: £4 % nonHom wkarbl
TOKa MO BEPTUKANH Ot 10 mB/nen po 5 B/aen: 3 % nonHow Lkanbl
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CneumdnkaLmum v XapaKTepucTIKK
XapakTepucTukm

XapakTepuUCTUKU

Bce ykasaHHble XapakTepUCTUKM SBNSIOTCS TUMIUYHBIMU PaBo4MMM 3HAYEHUAMM U He
rapaHTUpYKTCS. XapakTepuCTUkM AeCTBUTENbHLI MOCHE NporpeBa npubopa B Te4eHue
30 MMHYT 1 NpU M3MEHEHWUW TEMNEPATYPLI C MOMEHTA NOCNeAHel kanubpoBku He Bonee
yem Ha +5 °C.

i
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CneumdnkaLmum 1 XapaKTepucTK1

XapaktepucTukm
Cucrema c6opa AaHHbIX
Makc. yacToTa BbIOOPKM 1 BbIG/C
PaspeLueHue no BepTukanu 8 6ut
O6HapyxeHue nukoB 5He

YcpeaHeHve

2,4,8,16, 32, 64, 128 1 256 (N0 BbIGOPY)

Mo BepTUukanu

Ocuurnorpaduyeckue kaHanb

Boluncnsemoe BpeMA HapacTaHuA

(= 0,35/monoca nponyckaH

[uanaszon’

Makc. BxogHoe é
HanpskeHne

[nanasoH cmeLyeHns
BxogHoe conpoTusnexme

BxogHas emkocTb
CoefuHeHve

OrpaHquHme Nonockl NponyckaHnA

us)

YCTOMYMBOCTL K CTAaTUMECKUM

paspsam

TOYHOCTb YCUIEHNS NOCTOSIHHOTO

TOKa Mo BepTuKanu

V13mMepeHme nOCTOSHHOTO ToKa

(= 16 curHanos)

OpHoBpeMeHHbI c60p AaHHbIX Ha kaHanax 1 1 2

DS03062A: 60 My

DS03102A: 100 My
DS03152A: 150 MT'y
DS03202A: 200 MTy

DS03202A: 1,8 He
DS03152A: 2,3 He
DS03102A: 3,5 He
DS03062A: 5,8 He

Ot 2 mB/pen no 5 B/gen
CAT Il 1 MQ 300 B (cpenHexsagpaTideckoe)

+2 B ot 2 mB/gen po 100 mB/nen
+40 B ot 102 mB/nen go 5 B/gen

1TMQ +1%

~13n®

[epeMeHHbIil TOK, MOCTOSIHHbI TOK, 3eMI1s
~20 My

+2 kB

Ot 2 MB/nen no 5 mB/nen: £4 %
Ot 10 mB/pen no 5 B/gen: #3 %

+(3 % x utenme +0,1 gen + 1 MB), korga BbibpaHo 10 MB/gen (unn 6onbLue) 1 BepTUKanbHoe
noroxexue pasHo 0

+(3 % X (4TeHue + BepTuKanbHoe nonoxerue) + 1 % oT BepTukansHoro nonoxenns + 0,2 aen),
koraa BbibpaHo 10 mMB/nen (unu Bonblue) 1 BepTUKanbHOE NONOXeHWe He paBHo 0

[obaeneHne 2 MB k 3HaueHmio B AnanasoHe ot 2 MB/gen no 200 mB/agen
[No6asnexne 50 MB k 3HaueHuto > ot 200 mB/nen go 5 B/gen
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CneuudmkaLmm 1 xapaKkTeprucTuki
XapaktepucTukm

Mo ropusoHTanu

[nana3soH

TOYHOCTb BPEMEHHO pa3BepTKM
Pexumbl

Ot 2 He/gen po 50 c/pen
+100 ppm B ntobom nHTEepBane sBpemenn > 1 Mc
OcHoBHoOW, 3agepxka, npokpyTka, XY

Cuctema 3anycka
VicTouHmKn
PasBeptka
Bpems 3ansToCTH
Bribop
Mepenag
[nntenbHoCTb MMNynsca

Bupeo

Makc. BxogHoe

HamnpsikeHme A

[lnanasoH ypoBHs 3anycka
BHyTpeHHui
EXT
EXT/5
YyBCTBUTENBHOCTH
[MoCTOsHHbIN TOK

[MepeMeHHbIit TOK
[opasnenve HY

Mopasnenve BY

KaHan 1, kaHan 2, nHus nepemMeHHoro Toka, EXT n EXT/5
ABTOMaTUYECKasH U HOpManbHast
OT1100HC OO 1,5¢C

3anyck no HapacTatoLleMy Unu cagatoLemy nepenagy ntoboro MCTOUHMKa

3anyck nponcxoauT, Koraa HapacTaloLLMid Nk CNagatoLL i UMNYFbC MeHbLUE, 60MbLUE UMW paBeH
yKa3aHHOMY 3HaYeHuto Ha NBoM kaHane 3anycka
[nana3zoH: ot 20 He 1o 10 ¢

3anyck npoucxoauT nNo NoNOXUTENLHOMY UMK OTPULIATENBHOMY KOMMO3UTHOMY BUAEOCUTHANY Ha
nobom ocuunnorpacuyeckoM kaHane ans TeneseLlatenbHblx craHaapTos NTSC, PAL u
SECAM. MoppnepxvBaemble pexuMbl; YETHOE More, HeYeTHOE Nose, BCe CTPOKM unv niobas
CTpOKa B nore.

CAT 11 300 B (cpepHekBagpatuyeckoe)

+12 feneHuit oT LeHTpa
+24B
+12B

CH1, CH2: 1 geneHue (0T nocTosiHHoro Toka Ao 10 MIu)

1,5 penenus (o1 10 My A0 NOMHON MONOCHI MPONYCKaHNs)
EXT: 100 mB (o1 noctosHHoro Toka go 10 Mry), 200 mB (ot 10 MI'y, 5o nonHoi nonoch!
nponyckaHmsl)
EXT/5: 500 mB (ot noctosHHoro Toka fo 10 MIy), 1 B (ot 10 MI'y o nonHoii nonocs!
nponyckaHus)

AHarorM4Ho pexmmy NocTosHHOro Toka npu 50 My 1 Bblwe

AHaNorM4yHo orpaHN4eHNSM NOCTOSHHOTO Toka A1s YacToT Bbilwe 100 KMy, CurHanbl ¢ YacToTom
Huke 8 k'L nopgaenskoTCS.

AHanorn4Ho OrpaHNyeHNAM NOCTOSHHOTO TOKa AMns YacToT OT NOCTOsHHOTO Toka Ao 10 K.
YacroTsl Bbie 150 kI nogasnsioTes.

AkpaH
OKpaH
PaspeLuenune
fApkocTb

YKuakokpucTannmyeckuin akpaH ¢ guaroHansto 5,7" (145 mm)
240 (no Beptukanu) x 320 (No ropu3oHTanu) NUKCenoB
HacTpauBaetcs
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CneuudmkaLmm 1 xapaKkTeprucTuki
XapaktepucTukm

WU3mepeHus
ABTOMaTMYECKME N3MEPEHNS
HanpsixeHue

Bpems

[BoiHas amnnutyaa (Vpp), makcumym (Vmax), muHumym (Vmin), cpegree (Vavg), amnnutyaa
(Vamp), Bepmna (Vtop), ocHoBaHwe (Vbase), Bbibpoc Ha 3agHeM hpoHTe, BbIOPOC Ha nepeaHeM
thpoHTe, cpeaHeksagpatuyeckoe (Vrms)

Yacrota (Freq), neprog, ANUTENbHOCTb NonoXuTENbHOrO uMnynbcea (+Width), anutensHocTb
oTpuuatensHoro umnynisca (-Width), nonoxutensHbiin koadduumreHT 3anonHenuns (+Duty),
oTpuLaTENbHbIN KO PULMEHT 3anonHeHus (-Duty), Bpems HapacTaHus, Bpems cnaga, Bpems
3afepXKi HapacTaloLLero nepenapa 3 kaHana 1 B kavan 2 (Delay1—>2 £ ), Bpems 3a0epxku
cnagatoLLero nepenaga w3 kaHana 1 8 kanan 2 (Delay1—>2 ¥ ), annapatHblit UsmepuTens

OOLas xapakTepucTukm

dusmnyeckme:
Pa3smep
Macca

Bbixoa kanubpatopa

350 (wwpuHa) x 288 (BbicoTa) X 145 (rny6uHa) Mm (6e3 pyukm)
4.8 kr

Yacrota 1 k'y; amnnutyga 3 Vpp ¢ Harpyskoi 1 MQ

TpeboBaHuUA K NUTaHUIO

HanpsixeHue ceTn anekTponuTaHus

Ot 100 o 240 B~ £10 %, CAT Il, aBTOMaTM4eCKmit BLIGOP

YacToTa ceTn anekTponuTaHus Ot150 0o 440 Iy
OHepronoTpebnexue 50 BA makc.
XapaktepucTukm

oKpyXatoLueil cpeabl

Temnepartypa OKpyXaroLLei cpeap!

BnaxHocTb
BbicoTa

Bubpauus
Yoapbl
CreneHb 3arpssHenmns 2

Mcnonb3oBaHue

Kateropuu ycraHoBKku

Pabouas: ot 0 °C po +55 °C
XpaHeHus: o1 -40 °C go +70 °C

Paboyas: 95 % oTHocuTenbHon BnaxHocTy npu 40 °C ana 24 v
XpaHeHus: 90 % oTHocuTENbHOM BnaxHocTu npu 65 °C ans 24 4

Paboyas: o 4570 m
XpaHeHus: 0o 15244 m

HP/Agilent Class B1
HP/Agilent Class B1

O6bI4YHO TONBKO CyX0€ HEMPOBOAsILLEE 3arpsiHeHue. MHora MOXeT BO3HMKaTb BpeMEHHas
NPOBOAMMOCTb, BbI3BaHHas KOHAEHCaLWEi Braru.

atot an60p npeaHasHa4eH and ucnonb3oBaHNa TONbKO B MOMELLEeHNUAX

CAT I: ceTb aneKTponuTaHns n3on1poBaHa
CAT Il: HanpsikeHWe anekTponuTaHus B npubope u poseTke
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OO0cnyXxuBaHue



Bo3sBpat ociuiorpadga B komnanuio Agilent
Technologies aist 00cmyxuBaHuUs

[Tepen moctaBkoit ocimuiorpada B kommaauio Agilent Technologies
o0paTuTech B OIMKAWIITNI IIEHTP TEXHUYECKOI OIEeP KKK OcmIIorpados
Agilent Technologies (3a npenenamu CILLA - B cepBucHbIi neHTp Agilent
Technologies), 4TOOBI MOTYYHUTH TOMOTHUTENEHYIO HHPOPMALIHIO.

3anumuTe Ha OyMare cieayronryto HHPOPMAIHIO U IPUKPEIHUTE ee

K ociyuiorpady.

* UM u axpec Biazenbla.

* Homep momenu ocruuiorpada.

* CepwuiiHblii HOMep ocLuIIIorpada.

* Omnwucanue HeOOXOAUMOTO 00CITY)KUBAHUS WM IIPH3HAKOB HETIOJAKH.
OTtcoeaunuTe OT ociuiorpaga Bce akceccyapsl.

K akceccyapaM Taxoke oTHOCsATCs kKabenu. He oTnpasisiiiTe akceccyapsl

¢ ocuyorpaom, €M OHU He CBSI3aHBI C IPOOIEMOH.

Jis 3ammThl ocipuiorpada yrnakyiTe ero B IieHKY WiIH KapTOH.
VYnakyiite ocumiorpad B MEHOIIACT WK APYTOH aMOPTH3UPYIOIIUN
MaTepHall ¥ IOMECTUTE €ro B IIPOUHYIO YIIAKOBKY.

MO>HO HCTIONB30BATh OPUTUHANIBHBIC YIIAKOBOYHBIE MaTepUabl M 3aKa3aTh

UX B TOproBoM mnpeacraButensctBe Agilent Technologies. Ecnu Takue MaTepuais
HEZOCTYITHBL, IIPOJIOKHUTE BOKPYT OCHMILIOrpada cIoi aMOPTH3UPYIOLIEro Mareprana
mmprHO# 8—10 cM 1 moMecTUTe ero B KOpoOKY, B KOTOPOH OH HE CMOXKET TIepeMeaThest
BO BpeMs TPaHCIIOPTHPOBKH.

HanexHo 3ameuaTaiiTe yrakoBKy.
Hanumre nHa ynakoBke "FRAGILE" u "Xpynkoe. OcTopoxHO".

B 1100011 KOppecToHIeHIIUY YKa3bIBaiiTe HOMEp MOJEIH U ITOJIHBIN CEpUHHBIN HOMEp
ocummtorpada.




[IpoBepka nporu3BOAUTEIILHOCTH

DTOT pazesn CoAep KUT OITMCaHUEe MPOLIEAYP MPOBEPKH POU3BOAUTENFHOCTH.
JIJ1st IPOYKTOB, ONMMMCAHHEBIX B TAHHOM PYKOBOJICTBE, ITPOIIETypa MIPOBEPKH
MPOU3BOJUTEIIBHOCTH COCTOUT U3 TPEX OCHOBHBIX 3TAIOB:

* BrinmonHeHne BHYTPEHHHX TECTOB CaMOIIPOBEPKHU MTPUOOPa ISl MPOBEPKH
WCIPaBHOCTH CUCTEMBI HU3MEPEHHUS.

» Kamubposka mpubdopa.

* TecrupoBanwue nmprudOpa I MPOBEPKH €T0 COOTBETCTBHUS YKa3aHHBIM
crierupUKaIFsIM.

PeryasipHocTh NpoOBepKU NPOU3BOAUTEIbLHOCTH

OmnucaHHBIE B 3TOM pazjiesie MPOLEAYPbl MOKHO BBITIOTHUTH MPH OTYIEHUN
npubopa, a TaKKe PerysipHO BHIIOIHATS JUIS TPOBEPKH COOTBETCTBUSI OCIIMII-
norpada ykazaHHBIM crienupukanusiM. [IpoBepKy peKkoMeH Iy eTcsl BBIIOTHSATD
onuH pa3 B rox win nociie 2000 yaco padoTsl. [IpoBepka Mpon3BoAUTETHHOCTH
TaKke TpeOyeTcs Tmociie PeMOHTa M MOJICPHI3AITNHN IpHOopa.

Perucrpanus pe3yJbTaToB NPOBEPKH MPOU3BOAUTEIbHOCTH

B koHIIe 3TOT0 paznena npuBencHa crieruanbHas popMa I PETUCTPAITIN
Pe3yIBTaTOB MPOBEPKHU MPOU3BOIUTEIHHOCTH. B 3T0M (popMe yKa3aHbI TECTHI
MPOU3BOAUTEIBHOCTH U ITPEICIbHBIC 3HAUCHUS, 4 TAKIKE UMEETCSl CBOOOTHOE
MECTO JJIS 3allUCU PE3yJIbTaTOB MPOBEPKHU.

Iopsinok nmpoBepku

OmnucaHHbIE B 3TOM pa3Jielie TECTHl MO>KHO BBIIIOJHATH B JIFO0OH mocieno-
BaTeNbHOCTH. OTHAKO, PEKOMEH/Iy€eTCsI BBIIIOJIHATH TECThI B IIOPSIIKE,
YKa3aHHOM B 3TOM PYKOBOJICTBE, 4TOOBI IMOCJIEAOBATCIILHO IMTPOBEPUTH
MPOU3BOAMTEIBHOCTH MPUOOPA. ITO MOKET OBITh MOJIE3HO I YCTPAHCHUS
HIPEANOoIaraéMoi HEUCIIPABHOCTH.

OobopynoBanue 1Jis IPOBEPKHU

B onucannm kaxxaoii mporeaypsl NIPUBEACH CIUCOK HEO0OXO0AUMOTO
obopynoBanus. [Iporienypbl cocTaBneHsl TAKUM 00pa3oM, YTOOBI CBECTH K
MUHUMYMY KOJIHNYCCTBO U TUIIBI TpC6yCMLIX OCI_II/IJIJIOFpa(i)OB 1 aKCECCyapoB.

4-3



O6cnyxvBaHme

DT TIpoleyphl MpeHa3HAYCHBI TSI MOJENICH OCITIIIorpadoB, KOTOPHIS
poaroTcs Kommanuei Agilent B MOMEHT TOATOTOBKY JaHHOTO JOKYMEHTA.
B HEKOTOPBIX CITydasiX /I BRIIOJIHEHUS MTPOIEAYP UCTIOIb3YIOTCS PYHKIINH,
KOTOpPBIC JOCTYITHBI TOJIBKO Ha ocIuiorpadax, yka3aHHBIX B CITUCKE
peKkoMeHIyeMoro ooopyaoBanus. OTHAKO, BMECTO PEKOMEHIYEMBIX
ocumitorpados, kabemneil u akceccyapoB MOKHO UCIIONB30BaTh PyTHe
KOMITOHEHTBI, yIOBJIECTBOPSIONINE OCHOBHBIM CIieITuUKamsaM. B Takux
CITy4asX MPOIEIyPhl TECTHPOBAHUS JOJHKHBI OBITh HEMHOTO U3MCHCHEI.

J1Jis oJtyueHust TOTIOJIHUTENIbHOM HH(pOpMaIiK 0 nmpoaykTax Agilent,
yKa3aHHBIX B 3TUX CIIHCKaX, oOpaTtuTech B kommnanuto Agilent Technologies.




O6cnyxumBaHne

I'Iepen BbINOJIHEHWEM TeCTUPOBAHUA NPOU3IBOAUTENIbHOCTU

Hepen BBIIIOJIHCHHUCM TCCTHUPOBAHUA IIPOU3BOJUTCIIBHOCTH

I'Iepe,q BbIMOJZIHEHMEM TeCTOB NofoXauTe, NokKa ocuunnorpad) nporpeetca

Mepen 3anyckom NtoBoro Tecta NPOM3BOAUTENBHOCTM HEOBXOAMMO NPOrpeThb ocLunnorpad (1 3anycTuTb NPUINOXEHNE
ocuunnorpada) B Te4eHE MUHUMYM 30 MUHYT.

Heo0xoaumoe odopynoBanue

OnucaHue

OcHoBHbIe cneumdmkalmumn

PekomeHpyembie
Homepa mogenu/
00603Ha4eHns

Lindoposoit MynbTUMETP

TOYHOCTb M3MEPEHNS HAaNPSKEHWS NOCTOSIHHOTO TOKA nydule, 4em +0,1%

Agilent 34401A

Kabenb XapaktepucTuieckuin nmneaaHc 502 Agilent 54855-61620
Kabenb Pasbem RS-232 (F, F) Agilent 34398A
Apantep Kpyrnbin pasbem BNC (F, F) Agilent 1250-0080
Anantep TepmuHatop BNC Agilent 1250-0929
Anantep Pasbem Precision BNC (2) Agilent 54855-67604
Apantep [BoiiHoi pasbem "6aHaH"/BNC (F) Agilent 1251-2277

Kanu0poBka

1 Haxwmure xnonky Utility (yTuiuTBI) Ha THIIEBOM MTaHENH.
2 B menro Utility Beibepute Self-Cal (camokanuOpoBka).
3 CnenyiiTe HHCTPYKLIHSAM Ha dKpaHe.
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[IpoBepka MpOU3BOAUTEIBLHOCTH IO BEPTUKAIU

OT0T pa3aci COACPIKUT OMMUCAHUE CIICAYIOIMIUX TECTOB ITPOU3BOJUTCIIBHOCTU
10 BEpTUKAJIN:

M TCCTI/IpOBaHI/Ie TOYHOCTHU YCUJICHUS ITOCTOSIHHOTO TOKa
M TeCTI/IpOBaHI/Ie aHAJIOTOBOM TOJIOCHI MIPOITyCKAaHHUA
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O6cnyxumBaHne

Tecmpoaauue TOYHOCTU YyCUITeHUA NOCTOAHHOIO TOKa

TCCTI/IpOBaHI/IC TOYHOCTH YCHIICHHA ITIOCTOAHHOI'O TOKA

BHUMAHMWE Crnemure 3a TeM, YTOOBI BXOAHOE HAMIPSKEHUE OCIIMILTOrpad)a HUKOT/1a HE ITPEBBIIIAI0

3

00 B (cpemHekBagpaTuyeckoe).

Cnenuduxanuu

ToyHoCTb ycunenunsa
NOCTOAHHOIO TOKa

+1,5 % NonHoi Wkanbl Ans WKasbl kKaHana ¢ NoJHbIM paspeLueHnem

[NonHas Lkana coaepuT 8 AeneHuii no sepTukani. OCHOBHbIE Aenenus: 2 MB, 5 mB, 10 mB, 20 mB, 50 MB, 100 mB, 200 MB, 500 MB, 1B,2Bu5B.

Heo0xoaumoe odopyaoBanue

Onucanune OcHoBHbIe cneuudmKaumm PekomeHpyemble Homepa
mopenu/o603HayYeHus

Brok nutaHus 0-35 B, paspeLueHne 10 mB Agilent E3633A nunu E3634A

Lincoposon TOYHOCTb U3MEpPEHNSt HANPSHKEHUS MOCTOSIHHOTO Toka nydlwe, yem +0,1% | Agilent 34401A

MynbTUMETP

Kabenb (Tpebyetca 2) | Xapaktepuctuyeckuin umnegaqc 50€2, pasbemsl BNC M Agilent 8120-1840

Apantep TpoitHuk BNC (M, F, F) Agilent 1250-0781

Apantep [BoiiHoi pasbem "6aHaH"/BNC (F) Agilent 1251-2277

(Tpebyetcs 2)

IIpouenypa
1 OrcoenmauTe BCe KaOEIX OT BXOAHBIX KaHAIOB OCITIILIOTrpada.

2 Haxmute kHOTIKY Save/Recall (coXpaHUTBH/BOCCTaHOBUTH) Ha JIMILIEBON
HaHEeNH.

3 B menro Save/Recall BeiOupaiite mapametp Storage (YCTpOHCTBO XpaHEeHHUs),

MOoKa He OyJIeT MmoKa3aH mapamerp Setups (HacTpoiKm).
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O6cnyxumBaHue
TecTMpoBaHUe TOYHOCTU YCUIEHWUS NOCTOSAHHOIO TOKa

Puc. 4-1

Save/Recal

Storage

Setups

Default
Setup

Setup

Load

CH1= 18@ml s

4 B menro Save/Recall BeiGepute Default Setup (HacTpoiika 1o yMOI4aHHIO).

5 Haxwmure kHonKy Acquire (TTOJTy4UTh) Ha JIMIIEBON MaHEH.

6 B menro Acquire BeIOMpaliTe mapaMeTp pekumMa, Toka He OyAeT MoKa3aH
napameTp Average (CpeiHee 3HaUCHUE).

7 B wmeHto Acquire BeiOupaiite mapametp Averages (ycpeaHeHHeE), TOKa He OyIeT
MokKa3aH napametp 256.
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O6cnyxumBaHne
TecTMpoBaHMe TOYHOCTHM YCUIEHUsI NOCTOSHHOrO TOKa

Puc. 4-2

AVBranes

Sampling

SegUence

CHiz= 1@Eml)

8 VYcranosure st kaHana 1 3HaYeHHE YyBCTBHTEIBHOCTH M0 BepTHKaIM 2 MB/nex.
9 VcraHoBurte 1 OJI0Ka MUTaHUS 3HauyeHue +6 MB.
10 Tonknrounte 0o0OpyAOBaHHE, Kak MOKa3aHo Ha Puc. 4-3.
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O6cnyxvBaHme
TecTUpoBaHUe TOYHOCTU YCUIIEHUS NOCTOSHHOIO TOKA

Ocuunnorpad

Brnok nutanus

Lindposoit mynsTumeTp

A
LN
Tpoitkuk BNC N

[BoitHoin \
pasbem B
"6aHaH"/BNC (F) 352

3000e04

11 Haxmute kHOTIKY Meas (M3MepeHHs) Ha JIMIIEBOH MaHeTu ocuuuiorpada.
12 Bribepure napamerp Voltage (Hampspkenue).
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13

VamepeHue Vavg

14

15

16
17
18

19

20
21
22
23
24

O6cnyxumBaHne
TecTMpoBaHMe TOYHOCTHM YCUIEHUsI NOCTOSHHOrO TOKa

Bribepute n3mepenue Vavg, Kak MoKa3zaHo HUXKeE.

3anuiunTe 3HaueHUe HanpsokeHnss DMM B cronOue Vg M 3HaueHue Vavg
ocuuiuiorpada B cTonbue Vgeone+ B pasiene TecTupoBaHie yCHICHIS
IIOCTOSIHHOT'O TOKa B (hOpMe PerucTpaliy pe3ysibTaToB IPOBEPKU
IIPOU3BOJAUTEIIBHOCTH.

[ToBTopute 1. 14 111 OCTANBHBIX 3HAUSHUN YYBCTBUTEIBHOCTH 110 BEPTUKAIH
JUTS KaHana | ¥ 3amuiimTe pe3ynbTaThl B pazjeie TecTupoBaHUE YCHUIICHUS
MTOCTOSTHHOTO TOKa B ()OpMe PEeruCTpanry pe3yIbTaToOB MPOBEPKU
MPOU3BOAUTEITHHOCTH.

YcranoBute mys 6J10Ka MTUTAHUS HanpspkeHne +6 MB.
[epemecrure xadbens BNC c kanana 1 Ha kaHan 2.

Haxxmute xHomnky Save/Recall (coxpaHUTB/BOCCTAaHOBUTD) Ha JIULEBON
MaHEeI!.

B mento Save/Recall Beioupaiite mapamerp Storage (ycTpoHCTBO XpaHEeHHS),
TToKa He OyIeT mokas3aH mapaMmerp Setups (HaCTpOHKH).

B menro Save/Recall Betoepute Default Setup (HacTpotika Mo yMOTIaHHIO).
YcraHnoBuTe 17151 KaHasa 2 3Ha4eHUe YyBCTBUTENLHOCTH 10 BepTHKaH 2 MB/nen.
Haxxmute xHomky Meas (13MepeHns1) Ha JTUIEBOH MaHe I ocuuuiorpada.
Bri6epute napamerp Voltage (HanpsbxeHue).

Bri6epure n3mepenue Vavg.
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25

26

27

O6cnyxvBaHme
TecTUpoBaHUe TOYHOCTU YCUIIEHUS NOCTOSHHOIO TOKA

3anuimunTe 3Ha4eHne HanpsbkeHust DMM B cronOue V. 1 3HaueHue Vavg
ocuuiorpada B crondue Vgeope. B pasaene TecTupoBanue yCHICHHS
MOCTOSIHHOTO TOKa B (hOpMe perucTparyu pe3ynbTaToB IPOBEPKU
IPOU3BOJAUTEIBHOCTH.

[ToBTopuTe . 25 1151 OCTANBHBIX 3HAUEHUN YYBCTBUTEIbHOCTH 110 BEPTUKAIU
JUTSA KaHaia 2 ¥ 3alliIIATe Pe3yNbTaThl B pa3jerne TecTupoBaHre YCHUIICHHUS
MTOCTOSTHHOTO TOKa B (hOpMe PEerucTpanny pe3yIbTaToB MPOBEPKU
MIPOU3BOIUTCIHLHOCTH.

PaccuutaiiTe ycuienne NoCTOSIHHOTO TOKa € MTOMOIIBIO CIEAYIOLIETO
BBIPAXXEHHU U 3aIMIIUTE MOJIYyYEHHOE 3HaU€HUeE B paszaene TectupoBaHue
YCHIICHUS ITOCTOSTHHOTO TOKa B JOPME PETHUCTPAIIMH PE3YIbTaTOB MIPOBEPKU
MPOU3BOAUTEIBHOCTH.

DCGain = AVout _ Vscope+ - Vscope-
AViw  Voum+ = Vomu-
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O6cnyxumBaHne

MpoBepka aHanoroBoi NONOChI NPONYCKaHWA NPV MaKCMManbHOMN YacToTe

[IpoBepka aHanoOroBOM NOJOCHI NPOITYCKAHUS MIPU
MAaKCHMAaJIbHOM 4acTOTE

BHUMAHMWE CrenuTe 3a TeM, 4TOOBI BXOJJHOE HAMPSHKEHUE OCIIHILIOrpada HUKOT/Ia HE MPEBBIIIANO0
300 B (cpenHekBaapaTHUECKOE).

Cnenuduxanus
Ananorosas nonoca nponyckanus (-3 Ab)
DS03062A 60 My
DS03102A 100 My
DS03152A 150 My
DS03202A 200 My

Heo0xoaumoe odopyaoBanue

Onucanue

OcHoBHbIe cneyundmrkaumm

PekomeHayemble HoMepa
mopenu/o603HayeHus

l'eHepaTop curHanos

Ot 100 k'y go 1 Iy, 200 MB (cpenHexsagpaTuyeckoe)

Agilent 8648A

Pa3sBeTBUTENb NUTAHMS

BoixogHble curHansl otnnyatotest Ha < 0,15 ab

Agilent 11667B

WamepuTens MOLHOCTH

Agilent E-series, COBMECTUMOCTb C JATYMKOM MOLLHOCTY

Agilent E4418B

[atunk mowHocTn

Ot 100 kl'y go 1 Iy, TouHoCTb £3 %

Agilent 8482A

Kabenb SMA SMA (M)/SMA (M), 24"
Apantep TepmMuHaTOp A4S YBENUYEHUS BXOLHOMO CONPOTUBEHNS
50 Q2 BNC
Apantep Tun N (M)/SMA (F) Agilent 1250-1250
Anantep Tun SMA (M)/BNC (M) Agilent 1250-0831
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O6cnyxvBaHme
MpoBepka aHanoroBoi NONOCHLI NPONYCKAaHWA NPU MaKCMManbHOW YacToTe

TIMoakaouenune

[NonkmrounTe 060pynOBaHKE, KaK MOKa3aHo Ha Puc. 4-4.

Puc. 4-4

Vameputens
MoLHocTn E4418B

Ocumnnorpad
N / l'eHepatop curHanos 8648A
Kabenb patumka \
MOLLHOCTH RS
TepmuHatop ans N
YBETMYeHNs BXoHOro — SN
conpotuenexns 50 Q i g§§
PasseTBUTENL AN

a0

nuTaHus 116678 —ﬁ\

Anantep SMA/BNC
' 3
Jatunk
MOLLIHOCTH
84828 Kabenb SMA Anantep Tun N/SSMA

Ipouenypa
1 Hacrpoiite u oTKanuOpyiTe U3MEPUTETh MOIITHOCTH B COOTBETCTBUHU
C MHCTPYKLUHMSIMU B MPUJIAra€MOM K U3MEPUTEIIO TOKYMEHTALUH.

2 HactpoliTe u3MepuTeh MOIHOCTH JJIs1 KCTIOJb30BaHusI BT B kauecTBe
SIMHUII TIPU OTOOPAKECHUH U3MEPCHHH.

3 Haxwmwute kHoTKy Save/Recall (coXxpaHUTH/BOCCTAaHOBHTD ) Ha JINIIEBOH MaHEITH
ocuusutorpada.

4 B mento Save/Recall BriOupaiite mapametp Storage (YCTpOWCTBO XpaHEHHs),
noka He OyJeT MokasaH nmapaMeTp Setups (HacTpOWKH).
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O6cnyxumBaHne
MpoBepka aHanoroBoi NONOChI NPONYCKaHWA NPV MaKCMManbHOMN YacToTe

Puc. 4-5

Storage

Setups

Default
Setup

Setup

Load

CH1= 18@ml s

5 B mento Save/Recall Beioepute Default Setup (HacTpoiika 1o yMOJIYaHHIO).
6 Haxmure kHomnky Autoscale (aBToMacITabupoBaHye) Ha JIULIEBO MaHeN!.
7 YcranoBute s KaHana | mxamy no Beptukanu 200 mB/nen.

Puc. 4-6

CHi= Z8&m.)

8 VYcranosure mkany no ropusonTanu 500 He/med.
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O6cnyxumBaHue
MpoBepka aHanoroBon NoNochbl NPONycKaHMsA NPM MaKCUManbHOM YacToTe

Puc. 4-7

Holdoff

Holdoff
Reset

9 Haxxwmure kHONKYy Acquire (TTOTyYUTh) Ha JIMIIEBON MaHEIH.

10 Bribupaiite napamerp Mode (pexnm), moka He TIOSIBUTCS TapaMeTp Average
(cpenuee 3HaYeHUE).

11 BwiOupaiite mapamerp Average, ToKa He MOSIBUTCS 3HAYCHHE 8.

Puc. 4-8

Averages
2
Sarmpling
Feal Time

SegURnCe

12 Haxwmmute kHONKY Meas (M3MepeHUs) Ha JTUIICBOM TTaHEIH.
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13
14
15
16

Puc. 4-9

3HaueHve Vpp

O6cnyxumBaHne
MpoBepka aHanoroBoi NONOChI NPONYCKaHWA NPV MaKCMManbHOMN YacToTe

Bri6epute mapametp Voltage (HanpspkeHune).
Bribupaiite napametp Voltage, moka He mosiBUTCS 3HaUeHHE 2/3.
Bri6epute nmapametp Vpp.

Hactpoiite reHepaTtop CUTHAIOB AJisi (JOPMHUPOBAHMS CHHYCOUIATBHON
BOJIHBI ¢ yacToToi 1 MI'l 1 ABOMHOM aMIIIUTYyAON OKOJIO 6 AeNeHUi, KaKk
ITOKa3aHo Ha 3KpaHe ocIuuIorpada.

17

Mpumep

Ha ocHoBanuu 3HaueHHst Vpp paccuuTaiTe 3HaueHne Vrms C IOMOIIBIO
CIICAYIOIIETO BBIPAKCHUS U 3aMIINTE MOJy4YeHHOE 3HAUYeHHE B hopMe
PETUCTpaLliU Pe3yJIbTaTOB IPOBEPKU MPOU3BOIUTENBHOCTH (CTp. 4-22).

VopP i mu:

2.2

Vout, . =

Jna Vpp=1,20B

Vout, . = 20— 120 44y

2.2 2.828
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18

Mpumep

19

20

21

22

O6cnyxvBaHme
MpoBepka aHanoroBoi NONOCHLI NPONYCKAaHWA NPU MaKCMManbHOW YacToTe

Ha ocHOBanwM 3HaYCHUS U3MEPUTEIIS MOIITHOCTH IMPeodpaszyiTe 3T0
n3Mepenne B B (cpeaHekBazpaTuyeckoe) ¢ MOMOIIBIO CIEAYIOIETO
BBIpKEHHS U 3aMUIINTE TOJYYCHHOE 3HaUeHHEe B JOpPME perucTpaiun
pe3yIbTaTOB MIPOBEPKH MPOU3BOAUTEIBHOCTH (CTp. 4-22).

Vin v = «/Pmeas X 502

Hns Pmeas = 3,65 mMBT.

Vin . = ~/3,65 MBT X 50Q= 427 MB

Paccuuraiite KOHTPOJIBHOC YCHUJICHUEC C ITOMOIIBIO CJICAYIOIICTO BHIPAKCHUA !

. Vout vy,

Ving vy,

3anummre 3TO 3HaUeHue B cTonoue PacuerHoe ycunenue npu 1 MI'n B popme
perucTpanyy pe3yabTaToB MPOBEPKH MPOU3BOAUTENBHOCTH (CTp. 4-22).

YcTaHOBUTE HAa TEHEPATOPE CUTHAIOB 3HAYEHNE YaCTOTHI IS TECTHPYEMOM
MOJIEJH, yKa3aHHOE B TaOJIHIIE HIDKE.

Mapametp Mogenb

DSO03062A DS03102A DS03152A DS03202A
YacroTa 60 My 100 My 150 Ml'y 200 My
BpemeHHas 10 Hc/pen 5 Helpen 5 Hc/gen 2 Helpen
passepTka

YcTranoBuTe Ha ocuuiutorpade 3HaueHre BPEMEHHOM pa3BepTKH IS
TECTUPYEMOH MOJICIN, YKa3aHHOE B TAOJIUIIC BHIIIIC.

Ha ocHoBanuu 3HaueHust Vpp paccuuTaiite 3HaueHue Vrms ¢ OMOIIbIO
CJIEIYIOIIETO BHIPAKEHHS U 3alUIINTE TOJTyYeHHOE 3HaueHne B (hopme
PETHCTPAITiN PE3yIbTATOB TPOBEPKU IIPOU3BOIUTEIHHOCTH (CTp. 4-22).

_ VPPax

2.2

Vout,,,.
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Mpumep

23
Mpumep

24
Mpumep

O6cnyxumBaHne
MpoBepka aHanoroBoi NONOChI NPONYCKaHWA NPV MaKCMManbHOMN YacToTe

Jna Vpp=1,24B
= L5 LS _ 59y
22 2828

Vout,,,

Ha ocHoBannuM 3HaYeHUST U3MEPHUTENS MOLIHOCTH MPE0OpasynTe 3To
nu3MepeHue B B (cpeqHekBagpaTHYECcKOE) C IOMOIIBIO CIIEAYIOIIETO
BBIPKEHHS U 3aMUIINTE TOJYyYSHHOE 3HaUeHHE B JOpME perucTpanun
Pe3yIbTaTOB MIPOBEPKH MPOU3BOAUTEIHHOCTH (CTp. 4-22).

Vin, = [P, x50Q

max

Hns Pmeas = 3,65 mBT.

Vin, . = 3,65 MBr x 50Q= 427 MB

Paccuuraiite ycuieHue AJjisi MAKCUMaIbHOM 4acTOTHI C TTIOMOIIIBIO
CIIEIYIOMIETO BRIPAKEHUS U 3aIUIITUTE MOTyYeHHOE 3HaYCHHE B (popme
PETUCTPALIUU Pe3yJIbTaTOB IIPOBEPKHU MPOU3BOIUTENBHOCTH (CTp. 4-22).

Gainy .,

Gain , . = 20 log, [

Hamnpumep, ecnu (Vout npu makcumanbsHoi wactote) = 371 MB, (Vin npu
MakcuMansHOU gactote) = 427 MB 1 Gain mipu wactore 1 MI'm = 0,993, To:

371 MmB/427 mB
0,993

Gain vy preq = 20 1og10[ } — 1,16 1B
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25

O6cnyxvBaHme
MpoBepka aHanoroBoi NONOCHLI NPONYCKAaHWA NPU MaKCMManbHOW YacToTe

3amumuTe 5TO 3HAUYCHHE B CTONOIE PacdueTHOE yCHileHNe TpH MaKCHMaTbHOM
4acTOTE B pasfienie AHAJIOroBas Mojoca MPOIMyCKaHus — MPOBEepKa MPH MaKCUMaITb-
HOW 9acToTe B JOpME PErHCTPAIlUH PE3yIbTATOB MPOBEPKH MPOU3BOTUTCIHHOCTH.
Tect cuntaeTcs NpONAEHHBIM, €CIIM 3HAUEHUE NpeBbIacT -3 ab.

[TepemecTuTe pa3BeTBUTENb MUTAHUA C KaHala | Ha KaHaT 2 U IOBTOPUTE
1. 3-24, ucnonp3ys KaHai 2 B KAUeCTBE NCTOYHHKA.
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O6cnyxvBanue

Pechpauvm pe3ynbTaToB NPOBEPKU NPOU3BOAUTEITLHOCTU

Tecmposauue ycuneHusa NnOCTOAHHOro TOKa

Perucrpanus pe3yabTatoB MPOBEPKU MPOU3BOIUTEIILHOCTH

YyscTBuTENBLHOCTL 3Havenue Voum+ | Vowm- | Vscope+ | Vscope- PacueTHoe MpepentHele
no BepTUKanu Gnoka nuTaHus ycunenue 3HauYeHus
NOCTOSHHOIO cMeleHus
TOKa ycuneHus

Kanan 1

2 mB/pgen +6 MB +0,96 ... +1,04
5 mB/pen +15MB +0,96 ... +1,04
10 mB/gen +30 MB +0,97 ... +1,03
20 mB/gen +60 MB +0,97 ... +1,03
50 mB/oen +150 mB +0,97 ... +1,03
100 mB/gen +300 mB +0,97 ... +1,03
200 mB/nen +600 MB +0,97 ... +1,03
500 mB/pen +15B +0,97 ... +1,03
1 Blgen +24B +0,97 ... +1,03
2 Blgen 6B +0,97 ... +1,03
5Blpen +15B +0,97 ... +1,03
Kanan 2

2 mB/pgen +6 MB +0,96 ... +1,04
5 mB/pen +15MB +0,96 ... +1,04
10 mB/gen +30 MB +0,97 ... +1,03
20 mB/gen +60 MB +0,97 ... +1,03
50 mB/oen +150 mB +0,97 ... +1,03
100 mB/nen +300 mB +0,97 ... +1,03
200 mB/nen +600 vB +0,97 ... +1,03
500 mB/pen +15B +0,97 ... +1,03
1 Blgen +24B +0,97 ... +1,03
2 Blgen 6B +0,97 ... +1,03
5Blpen +15B +0,97 ... +1,03
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lMpoBepka aHanoroBoit NONOChI NPONYCKaHMs NPU MaKCUManNbHOW YacToTe
MakcumanbHas vyactota: DSO3062A = 60 MI'y, DSO3102A = 100 MI'y, DSO3152A = 150 MI'y, DSO31202A =200 MI'y

Vin Vout PacyeTHoe Vin Vout PacyeTtHoe
npu1 My npu1 My | ycuneHue npu npu ycuneHue npu
npu 1 MMy MaKcuMmanbsHow MaKcMManbsHoW MaKCcMManbsHoW
(npepensHoe yacToTte yacToTte yacroTte
3HayeHue = (npepenbHoe
6onee -3 ab) 3HauyeHue =
Gonee -3 gb)
Kanan 1
Kanan 2
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MpaBuna
0e30nacHoOCTH

10T npubop paspabotaH 1 npo-
TECTUPOBaH B COOTBETCTBUM CO
craHaapTom |EC Publication 1010
1 TpeboBanmamMK BesonacHocTn
“3MepuUTENbHOI annapartypbl v
nocraensetcs B 6e3onacHom
COCTOSIHMN. JTOT NpUbOP COOTBET-
cTByeT TpebosaHnsm besonac-
HocT Class | (MmeeT KoHTaKT ans
3awuTHoro 3asemnenus). Mepen
MOAKIIOYEHNEM K MCTOYHUKY
nuTaHus yoeauTech, 4To
cobniofieHbl Bce HeobxoaumMble
Mepbl NPeA0CTOPOXHOCTY (CM.
cnegytowwmit pasgen). Kpome Toro,
0bpaTuTe BHUMaHWE Ha BHEWHWe
0603HayeHs Ha npubope, KoTopble
onucaHbl B pasgene "Mpeay-
npexaatoLume cumeonb”.

Mepb! NpeaoCTOPOXHOCTH

+ [Nepen BKno4eHnem npubopa
HEOOXOANMO COBAMHUTL KOHTAKT
3aLYMTHOTO 3a3eMneHns npubopa
C NPOBOZOM 3a3eMieHus kabens
nuTauus. Mogkniovaiite kabenb
MUTaHWS TOMBKO K SNEKTPUYECKON
pO3eTKe, NMeloLLelt KOHTaKT
3aLUMTHOTO 3a3emreHus. Mpu aTom
He ucnonb3yiTe YANMHUTENb
(kabens nuTaHus) 6e3 3aLuTHOrO
npoBoAa (3a3emneHusl). 3asemne-
HUe O[HOro NPOBO/A B ABYXMNPO-
BOAHOI po3eTke He obecneynsaeT
[OCTaTOYHYIO 3aLLMTY.

* Vcnonb3yiiTe npefoxpanuteni
TOMbKO YKa3aHHOrO TUNa 1 ¢
TpebyeMbIMI XxapakTepucTkamm
(cvna ToKa, HanpsixeHue, Bpems
3a4epxku 1 ap.). Hukoraa He
ucnonb3yinTe BOCCTAHOBMEHHbIE
npeaoXpaHnTenu 1 He 3amblkaiTe
HaKOPOTKO KOHTaKTbI pa3bema Ans
npegoxpanuTens. HecobniopeHne
3TUX TpeBoBaHU MOXeT NpUBECTY
K MOPaXEHMI0 3MEKTPUYECKAM
TOKOM UNK noxapy.

« Ecnv oins nutaxust atoro npubopa
UCnonb3yeTcs aBTOTPaHChopMa-
TOP (ANst CHIKEHWS) HaNPSHKEHMS]
WK Pa3BsI3KK ANEKTPONUTAHNS),
0BLLMIA KOHTAKT AOMKeEH ObITb
MOAKIHYEH K KOHTAKTY 3a3eMmeHNst
WUCTOYHMKA MUTaHMSI.

* [pu nio6bIx Npu3Hakax Hapy-
LUIEHNS 3aLLYNTHOTO 3a3eMMEHNS
HeobXxoanMo OTKNIYNTL Npnbop
1 MPUHSATL MEpbI, UCKMIovatoLLme
€ro Cy4anHoe MCNonb30oBaHMe.

* MIHCTpykumum no obcnyxvBaHnio
npefHa3HaveHbl Ans kBanuum-
POBaHHOTO 0BCYXMBAIOLLETO
nepcoHana. Bo usbexanue
0MacHoro yaapa aneKkTpuyecknm
TOKOM He BbINONHsATE Kakoe-nnbo
obcnyxueaHue npubopa, ecnu He
“MeeTe [N ATOro 0CTaTOHHO
ksanudmkauum. He nbiTaiitech
BbINOMHATb 06CRYXMBaHUE MK
HaCTPOViKy BHYTPEHHUX KOMMO-
HEHTOB NPy OTCYTCTBUM [|PYroro
nuua, cnocobHOro okasaTb npy
HeobX0oANMOCTI NepBYIo MOMOLLb.

* He ycraHaenuBaitte B npubop
3aMeHNTENN YacTeil 1 He BHOCUTE B
Hero kakue-nmbo HepaspeLueHHble
N3MEHEHNS.

» KongeHcatopb! BHyTpU npubopa
MOTYT COXPaHATb 3apsi, Aaxe ecrin
MPMBOP OTKIIOYEH OT UCTOYHMKA
MATaHNS.

* He ncnonbayitte npubop npu
HanN4um1 roptoYmMX ra3oB UnM Napos.
Pabora c niobbIM anekTpudeckum
WHCTPYMEHTOM B TaKUX YCrIOBUsIX
npeacTaBnseT onacHoCTb.

+ He ucnonbayitte npubop kakum-
nmbo cnocobom, He ykasaHHbIM
NpoM3BOaMTENEM.

Ouucrka npubopa

Ecnu Tpebyetcs ounctka npubopa,
BbINOMHUTE CreAyioLLmne AEACTBUS:
(1) OTkrtoumMTe NPUBOP OT MCTOYHIKA
nuTaHms. (2) Ounctute BHeWHME
MOBEPXHOCTM Npnbopa MArKoi
TKaHbt0, CMOYEHHOI cnabbim
pacTBOPOM MOIOLLErO CPeACTBa.

(3) Mepen noakmto4eHeM K
VCTOYHNKY NUTaHNS yOeanTeCh, YTo
npubop NOMHOCTLIO CYXON.

Mpeaynpexpaiowme CUMBONbI

A

CnMBON PyKOBOACTBA C MHCTPYK-
LMAMK. STUM CUMBOIIOM NOMEYEHbI
KOMMOHEHTbI Npubopa, npy UCnomb-
30BaHUN KOTOPbIX HEOBX0AMMO
1CMOMb30BaTh UHCTPYKLMM B
PYKOBOCTBE A5 NPeAOTBpaLLEHHS
nospexaeHns npubopa.

CumBon onacHoro HanpsxeHus.

C1MBON 3a3eMITSIOLLIETO KOHTAKTa.
Vicnonbayetcs ans 0bosHaueHms
obLer Lienum, coeguHEHHOM

C 3a3eMIIEHHBIM KOPMYCOM.

Agilent Technologies Inc.
P.O. Box 2197
1900 Garden of the Gods Road

Colorado Springs, CO 80901-2197, U.S.A.
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B cooTBeTCTBUM C AENCTBYIOLLMM
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3aKOHOZATENbCTBOM MO OXpaHe
aBTOPCKWX NPaB HUKakas YacTb
3TOr0 [JOKYMEHTa He MOXeT BbiTb
BOCMpou3BeeHa B noboi hopme
1 nioBbIMK cpeacTeamm (B TOM
ymcne NeKTPOHHBIMI CpeacTBaMM
HakonneHus 1 06paboTkn UHop-
MaLun), a TaKkke nepesefeHa Ha
Apyroi s3blk 6e3 npeaBapuTenb-
HOTO MNCLMEHHOTO Pa3peLLeHNs
Agilent Technologies, Inc.

06o3HayeHue JOKyMeHTa
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OrpaHuyeHue npas

Ecnn nporpammHoe obecneyerme
ucnonb3ayeTcs NpaBUTENLCTBOM
CLLIA B COOTBETCTBIM C OCHOBHBIM
KOHTPaKTOM WUnK CyBKOHTPaKTOM,
MO npepocTaBnseTcs M NULEH3N-
pyetcs kak “Kommepueckoe
nporpammHoe obecneyexue”
cornacHo DFAR 252.227-7014
(mroHb 1995 1), Kak “kOMMepYeCKuil
npogykt” cornacHo FAR 2.101(a),
kak “[MporpaMmmHoe obecneyeHre
OrpaHN4YEHHOrO UCMONb30BaHMS"
cornacHo FAR 52.227-19 (uioHb
1987 r.) unu cornacHo apyrum
COOTBETCTBYIOLMM SKBUBANEHTHBIM
HOPMATWBHbBIM aKTaM 1 Nonoxe-
HMAM 0roBOPOB. Vcnons3osakie,
KOmMpoBaHwe 1 pacnpocTpaHeHue
nporpaMmHoro obecneyeHns paspe-
LaeTcs npu cobrioaeHN YCrnoBui
CTaHAAPTHOTO NNLIEH3MOHHOTO
COrnalLeHnst Ha KoMMepyeckoe
nporpammHoe obecneyenue Agilent
Technologies, a aenaptameHTbI
(kpome MuHUCTEPCTBA 06OPOHBI)

v arentcTBa npasutenscTea CLUA
MonyyaloT orpaHuyeHHble npasa B
COOTBETCTBUM C nonoxeHnsmn FAR
52.227-19(c)(1-2) (vtoHb 1987 1.).
lMonb3oBatenu B NpaBuTeNbCTBE
CLLA nonyyatoT orpaHuyeHHble
npasa B COOTBETCTBIV C
nornoxennsmu FAR 52.227-14
(mroHb 1987 r.) unn DFAR 252.227-
7015 (b)(2) (Hosi6pb 1995T.).

OrpaHuyeHue
OTBETCTBEHHOCTH

MpuBeaeHHasn B aTOM
AOKyMeHTe UHdopmaums
npefocTaBnsAeTcs Ha ycno-
BUM “KaK ecTb” U MOXeT ObITb
U3MeHeHa 6e3 yBeOMMEHUA
B CNeAyoLWnX peaakLmsXx.

B panbHeiiwem, B Makcu-
ManbHbIX Npeaenax, pas-
peLeHHbIX NPUMEHNMbIMK
npaBoBbIMA HOPMaMH,
komnanus Agilent oTka3bl-
BaeTcs OT BCEX ABHbIX U
nopapasymMeBaeMblIX rapaHTUi
OTHOCUTENBHO JAHHOTO
pykoBoACTBa v 6o npuse-
[EHHON B HEM MHchopMaLmK,
BKMOYas, HO HE OTPaHUyu-
BasiCb, NoApasyMeBaemMyto
rapaHT1io BbICOKUX KOMMep-
YecKMUX KayecTB W npuroa-
HOCTH KOHKPETHbIM LIENsM.
Komnanus Agilent He HeceT
OTBETCTBEHHOCTM 3 OLUNOKH,
a TaKke 3a No60YHbIN UNK
KOCBEHHbIN yliep6, nonyyeH-
HbIA B CBA3M C NpefocTaBne-
HUEM WNU NCNONb30BaHNEM
[aHHOTO [OKYMeHTa U nto6on
cofiepxallencs B HeM MH-
¢opmauuu. Ecnu komnanus
Agilent n nonb3oBarenb
MMeIoT OTAENbHOE MUCbMEH-
HOE COrraleHue ¢ yCroBUAMM
rapaHTum, pacnpoCTpaHsio-
WMMKCA Ha AAHHbIN JOKY-
MEHT, KOTOPOE NPOTUBOPEUNT
[aHHbIM YCNOBMSAM, NPUOPK-
TET UMEKT YCIIOBUSA rapaHTUM
B OTAENIbHOM COTNaLIeHUH.

NMuueHsuu

OnucaHHble B AaHHOM JOKYMEHTE
nporpamMMHbIE 1 annapaTHble
CcpeacTBa NPefoCTaBnsioTCs Mo
TMLIEH3WM 1 MOTYT MCTOMNb30BATHCS
1 KONMPOBATLCS TOMbKO B COOTBET-
CTBMM C YCIIOBUSIMY TaKON NILIEH3NN.

OCTOPOXHO

Hapgnucs OCTOPOXHO
npeaynpexaaet o6
onacHoctu. 3To
coo0leHne npuBneKkaeT
BHMMaHue K npoleaypam
¥ npuemam paboThl,
HecobnioaeHne unu
HenpaBUNbHOe
BbINOJNTHEHNE KOTOPbIX
MOXET NPUBECTY K
Cepbe3HbIM TpaBMaM Unu
npeAcTaBnATb Yrpo3y Ans
XU3HWU. BbinonHeHue
WHCTPYKLWIA, criegyrowmx
3a npegynpexaeHnem
OCTOPOXHO, ponyctumo
TONIbKO NPU NONTHOM
NOHUMaHWUK U
cobniogeHnn Bcex
yKa3aHHbIX Tpeb6oBaHUM.

BHUMAHUE

Hagnucs BHUMAHWE
npegynpexagaet 06
onacHocTU. 1o coobuieHe
NpUBNeKaeT BHUMaHue K
npowueaypam 1 npuemam
paboTbl, HecobnoaeHe
WUNK HeMpaBubHoe
BbIMOITHEHUE KOTOPbIX
MOXET NMPUBECTY K
noBpexaeHno npubopa nnu
noTepe BaXHbIX AaHHbIX.
BbInonHeHue MHCTpyKLMIA,
cresyroLmx 3a
npesynpexneHnem
BHUMAHWE, gonyctumo
TONBKO MPY MOMHOM
MOHUMaHUN 1 cOBMIOAEHNN
yKa3aHHbIX TpeboBaHui.

Toprosbie mapku





