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COKpaLI.IeHVI'iI N yCrioBHbIe 00603Ha4YeHuA

aA
AC
ADC
ARB
BIN
BNC
CPU
Ccsv
DC
DEC
DHCP
DIO
DNS
DUT
EN
EOT
fA
fC
GQ
GND
GPIB
GPIO
IEC
110
ks
LAN
LXI
nC
pC
PLC
PQ

SCPI
SMT
SOT
TQ
usB
VISA
VS
WINS
ZC

aTToamnep (aA); 1aA=10"2 A

nepeMeHHoe HanpsKeHue, nepemMeHHbIN TOK
aHanoro-undposon npeobpasosatens (ALIM)
CurHan cneumansHon (NPOM3BONbHOM) (hopMbl
OBOUYHBIN dhopmat

6aNoHeTHbIN KoakcuanbHbI coeguHUTenb
LeHTparnbHbIA NpoLeccop

3Ha4veHwus1, pasgensemble 3ansaTon (popmMaT AaHHbIX)
NMOCTOSIHHOE HanpsXXeHue, MOCTOSAHHbINA TOK
[ecAaTnyHbIn oopmaTt

NPOTOKOMN AUHaMUYECKON KOH(Urypaumm xocTa
uncpoBor BBOA-BLIBOS,

cnyx6a MMeH JOMEHOB

OOBEKT UCMbITaHUIA (M3MEPEHWNIA)

€BpONenckni cTaHgapT

KOHeL ncnblTaHus (curHan umdpoBoro BBoAa-BbIBOAA)
temToamnep (bA); 1 A =10"" A
demTtokynoH (bKn); 1 pKn = 10™"° Kn

ruraom (FOm); 1 FOm = 10° Om

3emMns, obLwmi npoBoa

YHUBepcanbHas uHTepencHas WwnHa
BBOA-BbIBO/, 0OLLEro Ha3HaveHus
MexayHapogHasi anekTpoTexHnyeckas kommccusi (MOK)
BBOA-BbIBOS, (4aHHbIX)

knnocekyHga (kc); 1 kc = 1000 ¢

nokanbHas ceTb

paclumpeHHbii nHtepdenc LAN

HaHOKynoH (HKn); 1 HKn = 10° Kn

nukokynoH (nKn): 1 nKn = 10" Kn

nepunoa ceTeBoro HanpsXkeHns

netaom (M1Om); 1 MOm = 10" Om
CYNTbIBaHNE-3an1Chb (OaHHbIX)

CTaHOapTHblE KOMaHAbl ANS NPorpaMMUpyembix NpUGopoB

TEXHOJIOrMs MOBEPXHOCTHOrO MOHTaXa
Hayarno UCMbITaHUs (CUrHan LMdPoOBOro BBOAA-BLIBOAA)
Tepaom (TOm); 1 TOm = 10" Om

yHVUBepcanbHasi ocnefoBaTenbHast LW1Ha

apXMTeKTypa nporpaMMHoro obecriedyeHust BUPTyasibHbIX NPMGOpPOB

WCTOYHUK HaMpsiKeHust
cnyx06a nmeH Internet ana Windows
KoppeKLums Hynst (BHYTPEHHSS)
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O6wue ykazaHmsa mep 6e3onacHoOCTU

M3noxeHHble Hxe obwue ykasaHust mep 6e3onacHocTn Heobxoaumo cobnogaTe Ha Bcex aTanax paboTtbl ¢
AaHHbIM npubopom. HecobniogeHue aTux ykasaHun Hapsigy C APYrMMU COAepXXaluMMUCS B TeKcTe npeay-
npeauTenbHbIMK yKa3aHusMU BCTynaeT B NPOTMBOpeYMe CO CTaHgapTamu GesonacHocTu, noggepxvsae-
MbIMW NpU pa3paboTke, U3rOTOBMEHUW U MNpUMeHeHuM npubopa no HasHadeHuto. Komnanus Keysight
Technologies He HeceT OTBETCTBEHHOCTU 3a NOCNEACTBUSA HecobnogeHMs Nonb3oBaTensaMm 3Tux Mep npe-
OOCTOPOXHOCTMU.

Mpn obpalleHnn ¢ NUTUIA-MOHHOM aKKyMynsiTOpHOM BaTapeen cobniogante mMepbl NPegoCTOPOXKHOCTH, OMu-
CaHHble B pasgene 6.3.

TexHudeckass JOKYMeHTaLMsa K U3OEeNnnio MOXeT MOCTaBMATbCA Ha KOMMNAKT-OUCKE UMW B nedYaTtHOM Buae.
MeyaTHas OOKyMeHTauus siBNSETCA OOMOSNHUTENbHON (HeobsizaTenbHOM) AN MHOTUX M3genuin. TexHude-
CKYI0 [JOKYMEHTALMI0O MOXHO TakkKe HalTu Ha HaweMm cante. 3anguTe Ha cauT www.keysight.com n BBegute
HOMep MOAEenu n3aenus B nosne Search B BEPXHEN YacTu CTpaHULbI.

e He npumeHsarTe 3TOT NpMBOP UHBIMK crnocobamu, MOMMMO ONMUCaHHbLIX B AaHHOM PykoBoacTee. 3710 Mo-
XeT NPUBECTU K YXYALLEHMIO 3aWUTHBLIX PyHKLUMA npubopa.

e OTOT Npubop npeaHasHayYeH Ans NPYMEHEHUS] B MOMELLEHUMN.

e JOT0T Npnbop COOTBETCTBYET KaTeropum anektpoobopyanoBaHusa Il ons cetesoro BBoga U kateropuu
anekTpoobopyaoBaHua | 4ns BXOAHbIX U3MEPUTESbHLIX THE3[, a Takke Kateropum 3arpssHeHHocTy Il
cornacHo onpegeneHuto ctaHgapta IEC 61010-1.

e Ecnu Ha npubop HaHeceHa mapkunpoBka CAT | (kateropus namepenun | no knaccugpukaumm IEC) nnm He
HaHeceHa MapKMpoOBKa KaTeropmm N3MepeHui, To Ha ero rHe3fa Hernb3s NofaBaTbh CETEBOE HanpsiKeHue.

NPEOYNPEXOEHUE

Koraa 3amMKHyT KOHTakTHbIN BbiBopA Interlock, Ha BbicokonoTeHunansHoMm rHe3ge High moxeTt nosB-
NATLCSA OMacHoe HanpshXeHue BMJIOTb 40 MaKCUMarnbHOro HanpsihkeHusa npubopa. Pa3mbikanTe Bbl-
Bop Interlock, koraa rHe3po High noctynHo ans npukocHoBeHus. Toraa HanpskeHWe Ha rHe3gax Oy-
AeT orpaHn4uBaTbcA ypoBHem * 21 B.

He nonb3ynTtech cyHkumen 6noknpoBku (Interlock) cneunanbHo gns Toro, YToObl CHU3UTL BbIXOA-
HOe HanpsbkeHue Oo 6e3onacHoro ypoBHA. [Moka cBeTUTCA MHAMKATOP BbICOKOro HanpshkeHwus, Ha
M3MepUTENIbHOM rHe3fie MMeeTCs onacHoe HanpsiXkeHue ¢ BbIXoAa Ui OCTaTOUHbIN 3apsag.

B MpeaynpexaeHusi B OTHOLEHUMN oNacHbIX npoueayp

CobrtoganTe npeaynpeauTenbHble yKazaHusl, O4VH U3 MPUMEPOB KOTOPbLIX NMpuBeaeH Boile. OnvcaHHble
B AaHHOM PykoBoacTBe mpouenypbl obeperaloT Bac OT NoTeHuuanbHol onacHoct. CobnogainTe UHCT-
pYKUMK, coaepKalumecs B NpeaynpeauTenbHbIX yKasaHusIX.

® Mepen nogauen NnUTaHuA

MpoBepbTe cobntoaeHe Bcex Mep NpeaocTOPOXHOCTU. BbinonHuTe Bce coeamHeHus ¢ npubopom nepen
TeM, Kak nogaeatb nutaHue. OGpaTuTe BHMMaHWe Ha MapKUpOBKU Npubopa, onuncaHHble B pasgene
"CuMBOMbI TEXHUKK Be3onacHocTK".

® 3asemnute npubop
OT1oT npnbop oTHocuTcA K knaccy 6esonacHoctn 1. YToObI CBECTU K MMHUMYMY OMACHOCTb MOPaXKeHUS
3MNEeKTPUYECKMM TOKOM, CrieflyeT 3a3eMNuTb LIaccu 1 KoXyx npubopa. MHe3no Ans nogknoveHns ceTeBo-
ro kabens n cam ceteBol kabenb AOMKHbI COOTBETCTBOBATb CTaHAapTam 6e3onacHocTu MexayHapona-
HOW anekTpoTexHudeckon komuccum (IEC).

Ecnu gnsa nutanus npubopa ncnonb3yeTcs BCTPOEHHas akkymynsatopHas 6aTtapes, npucoeguHuTe K 06-
LLen uenu 3a3eMneHns waccu npubopa yepes Knemmy 3asemneHus Ha 3agHen naHenu. [ins aToro nonb-
3ynTecb NPOBOAOM 3a3eMIIeHNs], KOTOPbIN NpunaraeTcs K npubopam B2983A n B2987A.

® He paGoTanTte c npu6éopom BO B3pbiBoOnacHon atmocdepe

He pa6oTaiiTe ¢ Nnpubopom Npu HanMuumu B aTMocdepe BOCMITaMEHSIIOLNXCA ra3oB Unn napos. Mpumve-
HeHue NMoboro aneKkTpuYeckoro Npuéopa B Takol cpeae co3fdaeT onpeneneHHyo yrpo3y 6e3onacHoCTy.
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B He cHMMaMTe KOXyx npubopa

BHyTpu npubopa HeT YacTel, TpebyoLmnx TEXHNYECKOro 06CnyKMBaH1s CO CTOPOHLI onepaTtopa.. 3ame-
HY KOMMOHEHTOB W BHYTPEHHME PEryrMpoOBKW AOIHKEH BbIMOJSHATL TONbKO KBaNMgMUMPOBaHHbIA Nepco-
Han TexXHU4Yeckoro cepeuca. He cHumaiiTe Kpbilky NpuGopa BO U3bexaHUe NMOPaKeHUsi N1eKTPUYECKUM
TOKOM.

B He paGoTanTte ¢ noBpexaeHHbLIMU Npubopamu

Mpubopbl, UMetoLLMe NpU3HaKM NOBPEXAEHNS UNN HENMCNPABHOCTU, CneayeT BbIBECTU U3 KCnnyaTaumm u
NPUHATbL Mepbl, UCKMYaloLWwme BO3MOXHOCTb MX NPUMEHEHUS, NOKa OHWM He OyayT OTPEMOHTUPOBAHbI
KBanumLMpoBaHHLEIM NepcoHanoM TexHudeckoro cepsuca. OTnpaBnsnTe HeucnpaeHble Npubopbl B
cepBucCHbIN UeHTp KomnaHum Keysight Technologies ana pemoHTa wnu perynupoBku. Oto obecneunt
noagepxaHue nx B 6€3onacHoOM COCTOSIHUN.

u nOﬂb3YﬁTer TOJNIbKO cneuynanbHbIMU NPUHaANEXHOCTAMU

CneuuanbHble NPUHAANEeXHOCTU OoTBevarT Tpe6OBaHI/IF|M K onpeneneHHbIM XapakTepuctnukam anda npu-
MEeHeHNA |'|p|/|60pa. Mo COOGpa)KeHI/IFlM ©e3onacHocTn I'IO.I'Ib3yIZTer cneuynanbHbIMMN NPUHAANEXHOCTAMN,
kabensmu, agantepamMmun 1 T.n.

CuMBOnbl TeXHUKN 0e30nacHOCTH

Huxe nepeyvncneHbl onpeaeneHna CMMBOJSIOB TEXHUKU 6e3onacHocTH, KOTOpPble HaHeCeHbl Ha I'Ipl/l60p nnn
NPUMEHAKTCA B TEXHNYECKOMN OOKyMeHTauunu.

=== T[loCTOsIHHbIN TOK
MNepeMeHHbI TOK

Knemma 3aszemneHuns

Knemma npoesoda 3aliMTHOIo 3a3eMJieHus. Cﬂy)KI/IT anda 3aunTbl OT NMOopaXeHUda 3N1EeKTpU4eCKnm
TOKOM B Criydae Henonazgku. OTa Kknemma JofmkHa ObITb coedMHEHa C 3emIlent nepen Ha4dasniom
SKcnnyatauun O60pyﬂ,OBaHI/IF|.

(He3au.u/| LLI,eHHbIe) MeTannm4yeckme KOHCTPyKUunumn

KOHTaKTHbIN BbIBOA npun noTeHumnane seMmnm

BkrntoyeHue nutaHus

L
L
Knemma pambl nnu waccu. CoeguHeHne ¢ pamon (Lwaccu) obopyaoBaHnst, MMeLLEro orofieHHble
O BblkntoyeHne nutaHus

G) CumBon nepekntoyeHnst npubopa B pexum gexypHoro nutanus (Stand-by). MNMpubop He oTcoeaum-
HEH MONHOCTbLI0 OT CeTU NepPeMEHHOr0 ToKa, KOraa BblKMtovaTenb NUTaHUS HaxoaMTCs B Mosioxe-
HUM OEXYPHOro NUTaHUS.

KHonka 6mctabunbHoro nepeknyartend HaxoguTcA B YTOMNJIEHHOM NOJTIOXEeHUN.

KHonka 6muctabunbHoro nepekn4artend HaxognTCA B BbICTyNakLWeEM NOJTOXEHUN.

I'Ipe/J,OCTepemeHMe: OMNacHOCTb MopaXeHnd 3NTIEKTPUYHECKMM TOKOM. He anKacaVlTer K BblBOAaM,
0003Ha4YeHHbIM 3TUM CMMBOJIOM, KOraa BKIMHOYEHO O60py/J,OBaHVIe.

MpepocTepexeHne. STOT CUMBOS yKasbiBaeT Ha HEOBXOAMMOCTb 0BpalLeHUst K TEXHUYECKoW Ao-
KymeHTaumn. OBopyaoBaHMe MapkupyeTcs 3TMM CUMBOSIOM, KOraa nonb3oBaTtenb AomkeH obpa-
TUTBLCH K COOTBETCTBYIOLLEeMY PykoBoacTsy.

—
/\ MpepocTepexeHune: ropsvas NoBepxHOCTb. Bo nsbexxaHne 0XXOroe He TporamTe pykamu.
554
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MpeaynpepuTensHble yKa3aHUs

NPEOYNPEXOEHUE

3710 KNYeBOE CNOBO 0603HA4YaeT ONacHOCTL U NpUBIieKaeT BHUMaHWe NOMb30BaTesNlA K ONUCaHUAM
npoueayp, MeToOAUK UMW YCNOBUIK, HecoGNoaeHMe KOTOPbIX MOXeT NPUBECTU K TpaBMaM nepcoHana
BNJIOTb A0 cMepTenbHOro ucxoaa. He nepexoauTte K BbINONMHEHUIO OEMCTBUA, ONUCAHHLIX Mocne
npedynpexdeHusl, NOKa He NOMMeETe U He BbIMONIHUTE YKa3aHHbIe YyCIOBMUS.

NMPEAOCTEPEXEHUE

370 KNoYeBoe CroBo 0603HaYaeT OnacHOCTbL M NpUBIeKaeT BHUMaHWE Monb3oBaTtess K onncaHusiM npoLe-
Ayp, METOAVK WU YCIOBUI, HecobrodeHe KOTOPbIX MOXET NPUBECTU K NMOBPEXAeHUI0 Npubopa unm note-
pe BaXHbIX AaHHbIX. He nepexoanTe K BbINOSHEHNIO OEVWCTBUIA, ONUCaHHbIX Nocne npedocmepeXeHusl, No-
Ka He NoiMeTe 1 He BbIMOMHWUTE yKa3aHHbIe YCroBusI.

HopmaTtnBHaa MapkupoBKa

OTOT cUMBON YKa3blBaeT Ha HeobXxoaMMOCTb 06paLLI,eHVIF| K MHCTPYKUUN O5nd onepartopa,
npexage 4em npoaosmkaTtb onepauuto.

AKKkymMynsaTopHasi 6aTapes

CATI KaTeropus usmepenuin | no knaccudpukauum MexayHapoaHOW 3NeKTPOTEXHUYECKON KO-
muccum (IEC).

MapkupoBka CE ykasbiBaeT Ha TO, UTO AaHHOE M34enve cooTBeTcTByeT TpeboBaHuaM
odmumanbHbIX eBponenckux JupekTus.

CUMBOI UCMbITAHWI Ha NPUIOAHOCTL K TPAHCTIOPTYPOBaHMIO

‘sp 370 3aperncTpupoBaHHas Toprosasi Mapka KaHagckoi accounaumm no ctaHaapTM3aumm.

C us

“ cURus — cumBon attectauumm Jlabopatopun ucnoitaHmm 6esonacHoctu (UL) ans kaHag-
C us CKOro 1 aMepUKaHCKOro phiHKa

370 3aperncTpmpoBaHHas Toproeas Mapka ABCTPaSIMNCKOro areHTCTBa Mo KOHTPOSO 3a
CMneKkTpoM. OTO O3Ha4YaeT COOTBETCTBME C MONOXKEHMUSIMU aBCTPANMNCKOro cTaHaapTa no
3J'IeKTpOMaFHI/ITHOI7I COBMECTUMOCTU B TEPMUHAX 3akoHa o paanoceasn

ICES-NMB-001 OTa MapkupoBKa ykasblBaeT Ha TO, YTO AaHHbI NpMbOp COOTBETCTBYET TpeboBaHMSIM
kaHagckoro ctaHgapta ICES-001.

ISM :WPl 310 cMmBon rpynnbl 1, kNacca A U3genuin, OTHOCALLUXCS K MPOMBbILLIIEHHOMY, Hay4YHOMY
LS 1 meguumHckomy obopygosanuio (CISPR 11).

KOpeVICKaﬂ MapKnpoBKa ©Ge3onacHoOCTU U SﬂeKTpOMaFHMTHOVI COBMECTUMOCTMN.

3akoH KHP 06 orpaHnyeHnn npMMeHeHust onacHbIX MaTepuarnoB —
3TMKEeTKa 3Konornyeckn 6esonacHbIx n3genun.

3akoH KHP 06 orpaHuyeHnn npMMeHeHus onacHbIX MaTepuanos —
akorornyecku besonacHsivi nepunoa npumeHeHns 40 ner.

QOO=

@ Mapxkuposka KHP 6e3onacHocTn nsgenum
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Mapkuposka KHP ynakoBo4HbIX MaTepuanos Ha ByMaxHOWN OCHOBE;

L,?S KapTOH ¥ roppnpOoBaHHbIA KapToOH.

KoaupoBaHHoe 0603Ha4YeHre NoMMEpPHbIX MaTeprasios

TanBaHbCKas MapK1UpoBKa NOBTOPHOW NepepaboTk MaTepranos

Mapxkuposka RBRC (Kopnopauusi no ytunmsaumm akkyMynsaTtopHbix 6atapen).
Ons Kanage! u CLUA. YTo6bI nonyynTts MHdopMaLmio 06 yTunmsaumm akkyMynsToOpHON
GaTapeu, obpatutech no TenecoHy 1-800-822-8837.

Mapknposka ®egepansHon kommccun cesasm (FCC), CLUA

MapknpoBka NOBTOPHOW NepepaboTKu:
cumBon neHTbl Mebuyca 1 XuMuyeckne cUMBOSbI, ANoHMS

Li-ian

Mapkuposka PSE (6e3onacHocTb anekTponpnbopos 1 Mmatepuanos), AnoHus

CooTtBeTcTBUE 3aKOoHoAaTenbCcTBY PPl Mo orpaHnyYeHUIo ypoBHSA LIyMma

Hactosiwum 3asBnsaeTcs, YTo AaHHOE u3genue cooTBeTcTByeT TpeboBaHuaM 3akoHopaTtenbctBa OPIM no
orpaHuyeHuio wyma obopyaosaHuga (MoctaHosneHme -3.GSGV).

e [leknapauus U3roTtoBuTens

YpoBeHb akycTudeckoro wyma Lpa < 70 gb Ha paboyem mecTe B HOpMarbHbIX YCIOBUSIX 3KCNyaTauum
cornacHo ctaHgapTty DIN 45635 T.19 (ISO 7779).

PykoBoacTBO Ans nonb3oBatens 1 Mpubopei Keysight cepun B2980



3neKTpVI‘-IeCKOG nuTaHme n 6e30nacHoOCTb M3MepeHVI171

A OnacHoe BbiCOKOe HanpshkeHue

Be3onacHOCTb 3feKTPUYECKOro NUuTaHus

OTOT NpUBOP MOXKET BbIBOAMTL BbICOKOE HanpsikeHue U 3HavuTenbHbIA ToK. CneauTe 3a TeM, YToObl Ha-
rpyska unm o6bekT UCnbiTaHWi GbIiNK B COCTOAAHUM 6e30MacHO BblAEpPXKNBaTh BbIXOAHOW TOK U BbIXOOAHOE
HanpsbkeHue. Kpome Toro, npumnte Mepbl K TOMY, YToObl coeauHUTENbHbIE NpoBoAa Mornu 6esonacHo
BblEPXUBaTb OXUOaeMblii TOK 1 06nafany A0CTaToOYHOW U30NALMen ANns 0XXMOaeMoro HanpshkeHus.

Bbixoabl Npubopa MOXHO NPUCOEAMHATL Tak, YTOBbl OHM UMENK NnaBaloLWwnin NoTeHUMan OTHOCUTENBHO
3eMnu. Y BbIXOAHBIX rHe3[ npubopa 1 y rHesafga coeguHEHUs C Laccu MMeeTcsl MapKuMpoBKa TpeboBaHui
K M30MNSUUM 1 OOMYCTUMOro MiaBalollero HanpsbkeHusi. Mimeite B BUay, YTO NMPUKOCHOBEHME K M3MepW-
TenbHbIM BbIBOAAM C NiiaBalowyM NoTEHUMANOM CO34aeT ONacHOCTb NOPaXKEHWUS SNEKTPUYECKUM TOKOM.
[na o6ecneyeHns coGCTBEHHOM 6€30MacHOCTM NONb3YWTECHh PEKOMEHAOBAHHBIMU NPUHAOIEXXHOCTSIMU.

Be3onacHOCTb U3MepeHUn HanpPsXKeHUs U TokKa

MynbTMeTpbl 1 gpyrme npubopbl, CNOCOOHbIE M3MEPSATb BbICOKME HAMNPSXKEHUS U TOKU, AOSMKHbI COOT-
BETCTBOBaTb onpeaeneHHbIM TpeboBaHMsaM 6e30nacHOCTU BBUAY XapakTepa Lenen, K KOTOpbIM OHU MO-
ryT OblTb NpucoeanHeHsl. [ns 6e3onacHoro NpUMeHeHUst aTmx NPUGOPOB Bbl JOMMKHbI NPUHSATL BO BHU-
MaHue MapKUpPOBKY Y BXOAHbIX rHe3a npubopa, o6o3HavaloLyo npeaensHo AoNyCTUMbIE 3HAYEHUsT Ha-
NpsHKeHUs U ToKa, a Takke KaTeropuo namepeHuin no knaccmgpukaumm IEC.

I'Ipep.eano AONYCTUMbIE 3HAYeHUA HanpsXeHUsA U Toka

MynbTumeTpbl Keysight u gpyrme nsmeputenbHble Npubopbl cogepaT 3aluTHble CXeMbl, NpeaoTBpa-
LwawLme nospexaeHve npnbopa n obecnevmBarone 3amTy oneparopa OT NOPaXKEHWS AMEKTPUHECKUM
TOKOM MNpun ycnoBuu, YTO He NpeBbIWLATCA npeaefnibHO AoNyCTUMbIe 3HaYEeHUA HanpsaXXeHuA. ﬂ,]‘lﬂ obec-
neyeHus 6esonacHon akcnnyatauuu npubopa He gonyckaWTe MPeBbIWEHUS NpeaernibHO OOMYCTUMbIX
3Haqu|/||7|, YKa3aHHbIX Ha BXOAHbIX rHe3gax.

M'He3pa Voltage Source y npu6opoB Keysight B2985A n B2987A

Mpubopel B2985A n B2987A moryT BbIBOAWTb MOCTOSAHHOE Ha-
npsbkeHne go 1050 B mexay rHesgamu High u Low. Mapkupos- High
Ka HanpsbkeHWst Mexay rHe3goM 3a3eMIieHnst U rHesgamu
Low/Common ykasbiBaeT NpedesibHO OOMNyCTUMble 3HAYeHus
HanpsPKEHUS.

Mpunbopbl Keysight B2985A n B2987A moryT BbIBOAWUTbL onacHoe HanpshkeHue (go + 1050 B) mexay rHesga-
mu High n Low. [Ins npegoTepalleHs ONacHOCTW MOPaXKeHMWs 3MeKTPUYeckum TokoM npu pabote ¢ npubo-
pamu cnegyet cobnoaatb cneayolme ykasaHus.

[MpumeHsinTe TPeXnpPOBOAHOW CETEBON LUHYP ONA NpUcoegnHeHns npubopa K ceTeBOn po3eTke C 3alnuT-
HbIM KOHTakTOM, obecneumBaloLLen 3a3emMreHne npudopa.

MoaroToBbTE 3KPAHMPOBAHHY KOPOOKY, KOTOpas AOMKHA 3aKpbiBaTb NMPUCOEAMHEHNE K OOBbEKTY UCMbI-
TaHui. 3Ta kopobka OomkHa BbiTb 060pyaoBaHa Lienbio GIIOKMPOBKKU, KOTOpasl pa3MbIKaeTCcsl MPU OTKPbI-
BaHWM OBEPLbI.

Mepen BbIMONHEHNEM U3MEPEHUIA NPUCOEANHUTE Lienb GNOKMPOBKN K KOHTAKTHOMY BbIBOZAY ONOKMPOBKM
(Interlock) npubopa.

Mepuroanyeckn npoeepsAnTe PYHKUNOHNPOBaAHUE Lenn GIOKMPOBKN.

Mepen Tem, Kak npukacatbcs K coeanHeHusam rHesq High/Low, BbikmounTe npubop v paspsgute Bce
KOHAEeHcaTopbl B U3MepUTenbHOM TpakTe. Ecnu Bbl He BbikMoyaeTe npubop, TO BbINOMHUTE 8ce onepa-
LUK MO NepeYvmCrneHHbIM HUXKe MYyHKTaM He3aBUCUMMO OT YCTaHOBKU NapameTpoB npubopa.

®» Haxmute kHonky Bblkntoyatena On/Off Voltage Source, 4TOGbl BbIKMOUYUTL BbIXOL MCTOYHWKA, U
ybeautechb B TOM, YTO noracna noaceBeTka 3TOW KHOMKMK.

» Y6e,D.I/ITer B TOM, YTO HE CBETUTCA UHONKATOP BbICOKOIro HanpsaxeHua.
» OTkpoviTe OBEPLY SKPAHMPYHOLLEN KOPOOKM (MpK 9TOM pasMbIKaeTcs Lemnb ONOKMPOBKM).
» PaspsianTte KoHAeHcaTopbl, eCnn K Npubopy NpuMcoeamHeHa eMKOCTb.

MpenynpeaunTe 06 onacHbIX YCNOBUSAX HaxoasaLWmxcesi B6m3n npubopa coTpyaHNUKOB.
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YTunusauma v nMKBuaauva nsgenvmn

OunpekTnea 2002/96/EC no ob6pallueHnio ¢ 0TXoA4aMU 3NIEKTPUUYECKOro U 3NeKTPOHHOro
obopynoBaHua (WEEE)

OToT npubop cooTtBeTcTBYET TpeboBaHusam Adupektuebl EC no mapkuposke WEEE (2002/96/EC). Mpukpen-
JIeHHad K HeMY 3TUKETKa yKa3blBaeT Ha HegonyCTuMOCTb NMKBUOAUNU STOrO 3JIEKTPOHHOIo nsgenma sMecte
C ObITOBbIMU oTXogamMu.

Kateropus usgenus:
CornacHo lMpunoxenuto 1 k Oupektuee WEEE, aTo usgenve knaccnduumpyetcst kak "KOHTPOSIbHO-U3MeEpPU-
TenbHoe obopyanoBaHue". K HeMy npukpenneHa cneyoLlas aTukeTka:

He BbIObpacbiBaTb BMecTe ¢ 6bITOBLIM Mycopom!

[ns Bo3BpaTta OTCNYXUBLUMX U3OENUA obpallaniTecb B MECTHOE NMpeacTaBUMTENbCTBO KOoMMa-
Hun Keysight Technologies. 3a gononHuTensHom nHdopmMaLmen obpallanTech Ha HaW CawnT:

mmmmmmm  Ditp://about.keysight.com/en/companyinfo/environment/

MHdbopmauma B OTHOWEHUN nepxriopaTa
Mspenus, cogepxalume nepxnopart, TpebytoT ocoboro obpalleHus. [MoceTuTte crneayowmin canT:
http://www.dtsc.ca.gov/hazardouswaste/perchlorate/

BaTapes noaaepku BCTPOEHHbIX YACOB UMK NMYroBUYHbIA 3NEeMEHT MUTaHMSA MOXET codepXaTb nepxnopar.
3T0T MaTtepuan TpebyeT ocoboro obpalleHnst Npu yTunusauum unv nukengaumm B wrate KanndopHus.

CopepxaHue naHHoro PykoBoacTtBa

[aHHoe PykoBOoACTBO ANg Nonb3oBaTensi ONUCbIBaAeT onepauun Ha nepegHert naHenu, yCTaHoBKY U GOyHK-
uum npubopos Keysight Technologies cepun B2980. 3TOT AOKYMEHT COAEPXMT CrieqytoLLme rmaebl.

e [naBa 1 "BeepeHue"
B aTor rmaee npuBeaeHo obuiee onucaHme npubopos cepun B2980, a Takke onncaHbl NPUHALNEXHOCTH
1 onumm 3Tnx Npnbopos.

e [naBa 2 "YcraHoBka"
OTa rnmaBa COAepXnUT yka3aHus No ycTtaHoBke npubopa cepum B2980.

e [naBa 3 "Kak BbINONHATL n3MepeHns"
B aToW rmaBe onncaHo Kak BbINOMHATbL N3MEepPEeHnsi ¢ ucnonb3oBaHnem npubopos cepum B2980.

e [naBa 4 "®yHkuun knasuw n gucnnesa”
B aTon rmaBe cogepxuTcsa cnpaBodHas uHdopmauns o6 opraHax ynpasneHus (knasuwlax) Ha nepegHen
naHenu n rpacpmMyeckoM Nonb3oBaTENbCKOM UHTEPGENCE.

® [naBa 5 "Mogpo6bHoe onucaHne yHKumMA"
B aToli rmaBe onvcaH psg yHKLUUA M HavanbHbIX YCTAHOBOK NapameTpoB npubopos cepumn B2980.

e [naea 6 "PaboTa c akkymynatopHor 6atapeen”

B aToii rmaBe cogepxartcs ykasaHusi Mo YCTAHOBKE Y MPUMEHEHMUIO NIUTUIA-UOHHOW aKkKyMynsaToOpHoM baTa-
peu, a Takke 0 COOTBETCTBYIOLLMX Mepax NpedoCTOPOXHOCTU. JTa rnaea oTHocuUTcA Kk npnbopam B2983A
n B2987A.

TexHnyeckne xapaktepucTuku npubopos cepun B2980 npueeneHbl B bronneteHe TexHnueckux ganHbix (Data Sheet).
UtoBbl MonyuMTb HOBEMLMIA BlonneTeHb TEXHWMYECKUX OaHHbIX, 3aiaute Ha cant www.keysight.com/find/b2980a u
wenkHute "Technical Support" n "Specifications”.

NHdbopmaums MoxkeT ObiTb M3MeHeHa 6e3 yBeaoMneHus Beuay OyayLiero yCoBepLIEHCTBOBaHMS NPUBOPOB.

PeanbHoe akpaHHOe n3obpaxerune y npubopos cepun B2980 mMoxeT oTnmuaThes OT M300paxeHusl, NOKasaHHOM B AaH-
HoM PykoBogcCTBe.

PykoBoacTBO Ans nonb3oBatens 13 Mpubopei Keysight cepun B2980



naBa 1: BBepeHue

1 BBeneHue

B aton rmase npuBeneHo onucaHne OCHOBHbIX yHKUMIA 1 ocobeHHocTern npubopos Keysight cepun B2980.
OT1a nHdopmauma npeacTaBneHa B cregyrowmx pasgenax;

1.1 TMpunBopbl Keysight CEPUN B2980 .........coooiiiiiiieii et e e e e e e e e e e earnaee s 14
L B (=Y o =T (= Fo Iy P =Y TR 15
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1.4 TIpOrpaMMHOE OBECTIEUEHNE N APAUMBEPDI .....eeeeiiurrieeiiieieaaaaureeaesaneeeesanaeeesaseeeesaanteeesaanseeeesasreeesannsees 30
1.5  VHCTPYMEHTASNBHBIE CPEICTBA ..uuieieieieieeeeeeeeeeeeeeeeeeeeseeeeeeeeeeeeeeaaeseeeaeaeeeaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaes 31
L T I [ o112 =T U =Gz o o TR 31

1.1 TMpubopbl Keysight cepun B2980

B coctaB cepun B2980 BxoaaT nepeyncrieHHble Huxe npubopsl. B Tabnuue 1-1 oTpaxeHbl pasnuuusa mexay
Moaensmu.

o  demTo-nukoamnepmeTp B2981A
o  demTto-nukoamnepmeTp B2983A ¢ akkymynatopHoun GaTapeen
Nameputenb cBepxMarnoro NoCTOSHHOIO TOKa C aTToaMnepHbIM paspeLleHnem
e OnekTpomeTp-netaommeTp B2985A
e OnekTpomeTp-netaoMmeTp B2987A c akkymynsTopHon 6atapeen

YHuBepcanbHblii NpuMOop, KOTOpbI NoadepXMBaeT (YHKUMM WMCTOYHMKA MOCTOSIHHOIO HanpshkeHus,
BOSIbTMETpa, amnepMeTpa, 3NeKTpoMeTpa U U3MepUTENs BbICOKUX COMPOTUBMEHU. ITOT NpuGop Bbl-
MONHSAET Takke BblBOA Pa3BePTKN HaMNPSHKEHUs], BbIBOA CUrHamna HanpshkeHUsi NpsIMOYrofbHOW ¢POpMbl, a
TaKkKe U3MepeHuss TeMrnepaTypbl U BIaXXHOCTY.

Mpnbopbl B2983A n B2987A copepxaT BCTPOEHHYIO NUTUA-UOHHYHO akKyMynaTopHyto GaTapeto. NpumeHe-
HMEe aBTOHOMHOrO UCTOYHMKA NUTaHUS 6e3 NOAKMNIYEHUS K SMEKTPOCeTN NepeMeHHOro Toka No3BonseT Bbl-
NOMNHATb N3MEPEHNS NPU HN3KOM YPOBHE BHELLHUX NOMEX.

Mpnbopbl cepnn B2980 nMeT XMOKOKPUCTANIMYECKUIA ONCNNEN, KNaBULWN Ha NepedHen naHenu un noeo-
POTHYIO pPYyYKy And perynvpoBku. OHM NOAAepXUBAOT Takme OyHKLMKM, Kak OOMYCKOBbIA KOHTpoOIb, Bydep
OaHHbIX rpadmkoB, MaTemaTMyeckas oopaboTka OaHHbIX 1 MOCTPOEHUE rpadhmKoB.

[N BbINONMHEHMS aBTOMATUYECKUX M3MEPEHUI C NPUMEHEHMEM BHELLHErO KOMMbIOTEPa BO3MOXHO Npume-
HeHve koMaHg SCPI (ctaHgapTHble KOMaHabl Ans NporpaMMupyeMblX NpubopoB).

MpunGopel cepun B2980 cootBeTcTBytoT cTaHaapTty LXI (LAN eXtended Interface Core).
Tabnuua 1-1 TNpnbopsl Keysight cepun B2980

Moaenb | lNutaHue ot U3meputenbHasa dyHKUUA (MaKC. 3HaYeHune) UcTouHuK
akk. 6arapeu Tok HanpsikeHue 3apsag | ConpotuBneHue HanpskeHns
(Makc. 3Ha4yeHue)
B2981A HeT 21 mMA HeT HeT HeT HeT
B2983A na
B2985A HeT +21B +2,1MkKn | 1000 MOm " + 1050 B
B2987A aa

1) 3T0 NULLb CNpaBOYHOE 3HAYEHNEe AN PEXMMa PyYHON PErynupoBKI HaNpsKEHWS.
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naBa 1: BBepeHue

1.2 TllepeaHsasn naHenb
B aTom pasgene npuBeaeHo onucaHwe nepeaHen naHenu npubopos Keysight cepumn B2980.

IWKEVSH:HT B2983A  Femto/Picoammater

e [
LEDOR  Armmeder (A7) { - @)
e o §-

oy =

e High
Source’ Lew j

e BbiknrouyaTtenb nuTaHusA (')
CnyxuT onsa BKNIOYEHUS U BbIKMoYeHUs npubopa. Korga BKMOYEHO NuTaHue, CBETUTCH 3eNeHbIM CBETO-
anoa nog Bbikntodatenem. Nocne HopMarnbHOM HayanbHOW 3arpy3ku npubopa Ha aKpaHe MNosIBNAETCA
n3obpakeHne, kak nokasaHo Huxe. Y npubopo B2983A n B2987A cBeToamnoq CBETUTCS OpaHXXeBbIM, KO-
raa BbIKMYaTenb yCTaHoBMNeH B cocTosiHne BbIKJT. u 3apsikaeTcst akkyMmynsitopHas 6atapesi.

B2981A/B2983A B2985A/B2987A

¢ Knasuwa Single
CnyxuT ans 3anycka 0gHOKPaTHOro M3MepeHus Unu nHmuuanmnsauumn cuctemsl 3anycka. Kpome toro, ata
KnasuLla ucnonb3dyeTcsa Ansg 3anycka BblBOAa CTyNeH4YaTon pasBepTku W pa3BepTKM MO CMCKY Unuv Ans
BblBOAA curHamna npsmoyronbHon copmbl y npubopos B2985A n B2987A. Koraa BbINONHAETCA NOBTO-
psoLleecs U3MepeHne, HaxxaTne 3TON KNaBuLLIM OCTaHABMNMBAET €ro U 3anyckaeT O4HOKpaTHOE n3Mepe-
Hue. Pe3ynbTaT namepeHnst otobpaxaeTtcs B pexxumax otobpaxeHus Meter, Graph, Histogram vnum Roll.

Korga 3anyckaetcsi ogHoOkpaTHoe m3mepeHue, To Bydep AaHHbIX O4YMLLAETCs U coXpaHsieT nocnegHui
pe3ynbTaTt OgHOKpaTHOro uamepeHusa (makcumym 100000 snemeHTOB AaHHbIX). CoaepxkaHue bGydepa
[aHHbIX MOXHO BbIBECTU Ha 3KpaH B AmanoroBom okHe Measure Result.

PykoBoacTBO Ans nonb3oBartens 15 Mpubopei Keysight cepun B2980



naBa 1: BBepeHue

YKA3AHWE

Ecnu n3meperne He BbINOMHSAETCS Hagnexalm obpa3om, NpoBepbTe YCTAHOBKY MapameTpoB 3amycka. [JomkeH
BbiTb ycTaHoBneH Ha AUTO Tun 3anycka unn AOMKHO BbiTb NPaBMIbHO YCTAHOBMEHO KONMYECTBO COBbLITUA 3anycka
(Count) — cm. onucanme "CybnanenbTrigger Setup” Ha cTp. 98.

¢ Knasuwa Run/Stop

Cnyxut gns 3anycka NOBTOPSIIOLLUMXCA U3MepeHuin. Korga BbIMOMHSOTCA NOBTOPSOLIMECS U3MEPEHWS,
Ha)kaTue 3TOW KMaBWLUM Bbi3bIBAET OCTAHOBKY M3MepeHui. Pe3ynbTaT namepeHust otobpaxaercs B pe-
Xnmax otobpaxenus Meter, Histogram unu Roll.

Koraa 3anyckaeTcsa noBTopsitoLieecs namepeHue, To Oydep gaHHbIX O4MLLIAETCA N COXpaHSET NoCneaHuin
pes3ynbTaTt nosTopstowerocs namepenus (makcumym 100000 snemeHTOB faHHbIX). CoaoepxaHue bydepa
OaHHbIX MOXHO BbIBECTM Ha 3KpaH B Avanorosom okHe Measure Result.

e CoeauHutenb USB-A

Cnyxut gns npucoeguHeHns USB-Hakonutens. Nocne otcoegmHeHus USB-HakonuTens crnegyeTt nogo-
xaatb 10 cekyHa, npexage Yem npucoeanHaTb 3TOT unu apyron USB-Hakonutens.

NPEAOCTEPEXEHUE

BolkntoueHne npubopa B TOT MOMEHT, Korda OH obpalyaetcst kK namsti USB, MOXET NpuMBECTU K MOBPEXOEHWIO
YCTPOMCTBa.

o Xupgkokpuctannuieckun gucnnemn

TOHKOMMEHOYHbIV LBETHOM anchnen pasmvepom 4,3". 3aeck oTobpaxatoTcs YCTaHOBKM NapameTpoB npu-
Oopa, pe3ynbraTtbl U3MEPEHWUA, MHOUKALUA COCTOSHWUS U T.M. VMIHAMKaUMS COCTOsSIHMA OTOoOpaxaeTcsi B
HWXKHEN YacTu akpaHa. imetoTca cneayowme NHAMKaTopsl:

ABTOMaTU4ECKMI Boicokoe BonbTtmeTp [uncTaHymoHHoe WHaovkaTtop
3anyck HanpsixeH1e Guard/Common ynpaBnenne  Ouwbka coctosHma LXI LAN

REM (& ERR MOVE LAN G

AUTD ARM Hv [HYTE

)
i

AKTVBU3NPOBaH VicTouHUK HanpsxeHns AkkyMynaTopHoe bnokuposka  MOVE/EDIT Pexum
3anyck nnasatoLLuin/oBbLimi nuTaHue KnasuL oTobpaxeHus 1/G/H/R

. ¢yHKLI,VIOHaJ1beIe KnaBuuun

OTO WecTb (hYHKLUMOHAMbHbIX KNaBWL, pacrnofioXeHHbIX nod aucnneem. OHWM HasHayalTCs SKpaHHbIM
knaesuwam SPEED, RANGE, Zoom, Clear, Apps, System Menu 1 T.0. HazHa4yeHne aKpaHHbIX KMaBuLL
3aBMCUT OT pexuma otobpaxeHus (Meter, Graph, Histogram unu Roll).

e BcnomorartenbHble KnaBuLUK

3T0 NATbL BcrnomMoraTenbHbIX KnaBuLl, pacrnosioXXeHHbIX Y I'IpaBOI7I KPOMKKM aucnnes. OHM Ha3HayvaloTCs K-
paHHbIM KnaBullam, KOTOpble NMOMOralT BaM B U3MEHEHUN U3MepuTErbHbIX NapameTpoB. Ha3HadeHne
9KPaHHbIX KNaBWLL 3aBUCUT OT pexrmMa 0ToDbpaXkeHWsi 1 Nonsi yCTaHOBKM NapameTpoB B cOCTosiHUM EDIT
(3eneHoro ugeTa).

¢ KnaBuwa View

CnyxuT ons nNepekrnodeHnst HazHavyeHusl SKpaHHbIX KNaBuL Ans yHKUUOHAmMbHbIX KNaBuLW CeYOLWmMM
obpasom:

*  QKpaHHble KNnaBuLLK, OOCTYMNHbIE AN TEKYLLEro pexnma oTobpaKeHus
* OKpaHHble KNaBuLLKM ANs BbiGopa pexuma oTobpaxeHu st

NmetoTca akpaHHbIe KNaBuULWK, NOKa3aHHbIe Ha creaytoLlen cxeme. HaxmmuTe ogHy U3 HUX, 4TOObI Bbl-
Opatb pexnm oTobpaxeHus.
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4

Meter Graph Histogram Rall
View View View View

Knaeuwa Cancel/Local

HaxaTnem aTol knaBuLUM OTMEHSIETCS onepauusi yCTaHOBKM MapameTpoB, Korga npubop HaxoauTcs B
pexume nokanbHOro ynpaeneHus (c nepeaHen naHenu). Korga npubop HaxoauTcs B peXuMe AUCTaHLM-
OHHOro YynpaBrieHWsi, TO HaxxaTue 3TOW KMNaBWULLM MPUBOAUT K MEPEKOYEHUI0 B PEXUM JOKaNbHOro
yrnpaeneHus.

NMoBopoTHasa py4ka

Korga ykasatene nonst Haxogutcsi B coctosHun MOVE (MmeeT cuHui LBET), BpalleHne pyyku NpuBOAUT
K nepeMeLleHunto ykasatens. Haxatnem pydku ouKcnpyeTcs No3nums ykasatensi; Mpu 3TOM ero coctosi-
Hune nameHsieTca Ha EDIT (nHavkaumsa 3eneHoro ugeta). 3a JoNonHMTENbHOW MHopMauuer obpaiyan-
Tecb K noapasgeny 1.2.1.

Korga ykasatens nons Haxogutcsa B coctossHun EDIT (umeeT 3eneHbin UBET), BpaweHne pyyku NnpuBoauT
K M3MEHEHUI0 3Ha4YeHWs napameTpa, BblOEeNeHHOro ykasatenem. Haxatuem pyyku pukeupyetcs Bbl-
©paHHOoe 3Ha4YeHne; Npu 3TOM COCTOsIHNE yKasaTens uameHsetca Ha MOVE (vHaukauma cuHero useTa).

HaBuraumoHHble KnaBuLUIN M3MepeHMI7I

WcnonbayoTca ona nameHeHus yctaHoBok napametpoB SPEED n RANGE. 3geck umetotcst cnegytowme
KnaBuLLN:

Coarse Res pybas paspeluaroiasi cnocoOHOCTb. YBENMUYMBAET CKOPOCTb M3MEPEHUI (YMEHbLUAET
anepTypHoe Bpewms).

Range + MepekntoyeHre npeaena M3aMepeHun BBEpX.

[home] YcTaHoBKa aBToMaTtu4eckoro Bbibopa npegena namepennii (AUTO) n aBTomaTnyeckoro
BblGoOpa anepTypHoro BpemeHn Normal.

Range - MepekntoyeHne npegena n3aMepeHnii BHAS3.

Fine Res ToHkas paspeluatollasi cCnocobHOCTb. YMEHbLUAET CKOPOCTb M3MEpPeHUn (yBennunBaet

anepTypHoe Bpems).

KnaBuwa Null

CnyXvT Ans NOAKMHOYEHUS U OTKIMIOYEHNS (DYHKLMWM HavyarnbHOro OBHYNeHWsl (KOMNeHcauum cMeLLeHnst).
3a gononHuTensHowm nHdopmaumen obpalwanTtecs k pasgeny 5.3.

KnaBuwa Filter

Ecnu noraweH nHavkatop FILT, To HaxaTtuem knasuwu Filter oTkpbiBaeTcs guanorosoe okHo Measure
Filter. Haxxatnem OK nocne ycTaHOBKM NapameTpoB B OUANOrOBOM OKHE BBOAMTCS B AeNCTBME (DYHKUMSA
dunbTpa; npu 3aToM BKtovaeTca nHaukatop FILT.
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Ecnu ceetutca nHamnkatop FILT, To HaxaTtue knasuwu Filter npuBoanT K OTKIMOYEHUIO DYHKUNN PUMbT-
pa; npu aToM racHeT nHagmkatop FILT.

¢ Knasuwa Math
Ecnu noraweH ungunkatop MATH, To HaxxaTnem knasuwn Math oTkpbiBaeTcs gnanorosoe okHo Math Ex-
pression. Haxatunem OK nocne ycTaHOBKM NapamMeTpoB B AMarioroBOM OKHe BBOAWUTCS B AeNCTBUE (DYHK-
uMs MaTemMaTu4eckon o6paboTKM AaHHBIX; NPU 3TOM BKNtovaeTcs uHamkatop MATH.

Ecnu ceetutca nHgukatop MATH, To HaxaTtue knasmwm MATH npuBoguT K OTKNIOYEHNIO 3TOW (DYHKLNK;
npu aToM racHeT uHaunkatop MATH.

¢ Knasuwwu Save u Recall
OTW KNaBuWK cnyxaT ANs COXpaHeHWs B MaMsTU K Bbi30Ba U3 NamsiTm Bcel MHdOopMaLMn YCTaHOBKM
napameTpoB npubopa. [Ons aTon uenu npeaycMoTpeHo NATb obrnacTen xpaHeHUs BO BCTPOEHHOMN 3Hep-
roHesasucumon namsitn (NVRAM).

Mpu HaxaTum knaeuwm Save unu Recall oTkpbiBaeTcs OKHO COOBLLEHNS 1 NOABASIOTCA NATb (PyHKUMO-
HanbHbIX KNaBuwWw Ans Belbopa obnactn namaTtu. Torga HaxaTue PyHKUMOHANbLHON KNaBuLWM NPUBOOUT K
3aHeCeHMWI0 B NaMATb UMK K BbIZOBY U3 NamsAT MHpopMauun yCTaHOBKU napameTpoB npubopa.

Knaeuwa gnsa Hevcnonb3yeMon obnactu namsatun umeeTt obo3HadeHne #n <Empty>. KnaBuwa ansi nc-
nornb3yemow obnactu namaTv umeet obo3HadeHne #n HH:MM:SS (BpeMs). 3gech #n npyuHUMaeT 3Have-
HUs #1, #2. #3, #4 n #5.

NMPUMEYAHUE KnaBuwwu Save n Recall kak knasuwuv 4 v p

KnaBuwe Save HasHaueHa Takxe (yHkums knasuwn .
Knasuwwe Recall HasHaueHa Takxe (yHKUMS knasuwwn B>,

Ecnu ykasatenb nons Haxogutca B coctosiHum EDIT (3eneHoro LpeTa) Ha none BBoAa GYKBEHHO-LMGPOBOro 3Have-
Hus (Hanpumep, Ha none Voltage Source unn File Name), T0 3Th KnasuLLM JENCTBYIOT B Ka4eCTBe NepekrioyaTens
yKa3aTens nons Ha ykasatenb cumBona. C ykasatenem CMBONa 9T KIaBuLLM UCMONb3YOTCA ANs ero nepemeLle-
HUS.

WweliTe B BMAY, Y4TO STUMM KNaBULLAMW HEBO3MOXHO NepemelyaThb ykasaTenb Mons, Korga OH HaXOAWUTCs B COCTOS-
Hum MOVE (cuHero uBerTa).

e BbiknouvaTtenb amnepmeTpa

On
P =
oo [ OB L
O/ Of - Common

CnyxuT Ans BKIHOYEHUS U BbIKMOYeHns amnepmeTtpa. B coctosHum On ueHTpanbHbIM NPpOBO4 TPUAKCK-
anbHOro coeanHUTENs NOOKMIOYEH K aMnepMeTpy; Npy 3TOM BbIKIOYaTeNnb NogcBeYnBaeTcs 3eneHoiM. B
coctosiHum Off ueHTpanbHbIN NPoBOA coeAnHeEH ¢ rHesgom Common; Npu 3TOM noralleHa noaceBeTka Bbl-
kntoyartens. Haxatue Bbikntodatensa On (3eneHbin) nepekntoyaeT ero B coctodHme Off, gaxe ecnu npu-
Bop HaxoauTcsa B pexnme AUCTaHUMOHHOIO yrpaBreHus.

o BonbTmeTp (y npnbopos B2985A 1 B2987A)

ﬂ]’lﬂ BOJNTIbTMETPA HET BbIKIN4YaTen4d. BoanmeTp 3a4encTBoBaH Bceraa.

¢ BbIknoyaTenb UCTOYHUKA HanpskeHus (y npubopos B2985A n B2987A)

High
e =0

Source T Law E

Cny>xuT Ansa BKMOYEHUS M BbIKMOYeHUsA ncTovHuka HanpsbkeHns (Voltage Source). B coctosHum On Bbi-
cokonoTeHumansHoe riesgo (High) uctouyHnka HanpspkeHUst COeANHEHO C MCTOYHUKOM HanpsKeHUs; npu
3TOM BbIKIIO4aTENb NOACBEYNBAETCH 3€NEHbIM.
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B coctosHun Off BbIXOAHOE rHe3do pasoMKHYTO; MPW 3TOM MoralleHa MoACBeTKa 3TOro BbIKMOYaTenNs.
HaxaTwne Bbikntodatensa On (3eneHblnt) nepekntoyaeT ero B coctosiHue BbIKJI1., gaxe ecnun npmubop Haxo-
ANTCA B peXXmmve aANCTaHUMOHHOIo ynpaBneHus.

OTOT BbIKMOYaTENb MOACBEYMBAETCA KPACHbLIM, KOra MCTOYHUK HaMpPsBKEHWs1 HAXOOQUTCS B COCTOSIHUM
BblcoKkoro (bonee + 21 B) HanpsikeHus.

o WHamkaTop ypoBHA 3apsaa akKymynsitopHon 6atapeu (y npubopos B2985A n B2987A)

I |
zB0% z60% =40 % <20 %

YKasblBaeT ypoBeHb 3apsga BCTPOEHHON NUTUN-MOHHOW aKKyMynsiTOPHOM GaTapeun.

Korga BbikntovaTtenb NMTaHua (') HaxoguTcs B cocTtosiHun BbIKIL. n 3apsixaetca akkymynsatopHasa 6ata-
pesl, CBETOAMOA MOZ BbIKMoYaTeNeM CBETUTCS OpaHXEBbIM.

1.2.1 Kak nonb3oBaTbCSHl yKa3aTesieM nons

Monb3yntech ykasatenem nons Ans BblAeNEeHUs Nons yCTaHOBKW NapamMeTpoB Ha 3KpaHe. YKkasaTernb nons
MOXeT MPUHUMATb NepPeYnNCrieHHbIE HDKE COCTOSAHMS. VI3MeHAlTe 9TO COCTOSHME COrnacHO HEOBXOAMMOCTM
BO BpeMs yCTaHOBKM napaMeTpoB npubopa. Tekylliee COCTOAHME MOXHO onpedennTb Mo LBeTy ykasatens u
no nHgukatopy MOVE/EDIT Ha gucnnee (CM. pUCYHOK Ha cTp. 16).

CocTosinne MOVE Bbioensietca cuHumM LBeToM. Bbl MoXxeTe nepemellaTb ykaszaTenb C O4HOMO Noss Ha
Apyroe BpallleHeM NMOBOPOTHOM PyYKu.

CoctosiHue EDIT BblogensieTcsa 3eneHbiM LUBETOM. Bbl MOXeTe N3MEHATb 3Ha4YeHMe AaHHOro Nosisi.

1.2.2 Kak namMeHUTb yCTaHOBKY nNapamMmeTpa B HEKOTOPOM nore

1. Ecnu ykasatenb nonst Haxogutcsa B cocTosiHum EDIT, HaxxMuTe NOBOPOTHYO pyyky. COCTOsIHME ykasaTe-
ns mendetca Ha MOVE (cuHun).

2. Ons nepemMeLleHna ykasartena nonsd Ban.l,aVITe NOBOPOTHYH PY4KY.

3. lNMomecTuTe ykasatenb NONSA Ha MyHKT, NOAMNEXAaLWNUA U3MEHEHMNIO, U HaXKMUTE MOBOPOTHYHO pyyky. Co-
cTosiHMe yKasaTens meHsieTcs Ha EDIT (3eneHbin).

4. BBeguTte 3HayeHWe napameTpa BpalleHMeM MOBOPOTHOWM PYYKM UMW HaxaTuem BCMoOMoraTernbHOW Kna-
BMLUM NGO HaBUraLMOHHOW KnaBuwn. YTobbl 3admKenpoBaTh 3HaYeHWe napameTpa, criefyeT HaxaTtb
MOBOPOTHYH PY4YKy WMNKM BCOMOraTernbHy knaeuwly. ®ukcaumus 3HadeHns unu HaxkaTue knasuwm Can-
cel/Local nameHsieT cocTosiHue ykasatens Ha MOVE (cuHun).

B coctosHun EDIT Ha 6ykBeHHO-uncpoBoM none BBoga (Hanpumep, Voltage Source unu File Name)
[OCTyNeH ykasaTtenb CUMBONA.

Yka3aTtenb cumBona

Korgoa GykBeHHO-UMpoBoe none Beoga Haxoautcsa B cocTosiHum EDIT (T.e. BblaeneHbl 3eMeHbIM LBETOM
BCe undpbl (paspagbl) B 9ToOM none, To HaxaTtue knasuwm Save, Recall, Coarse Res unu Fine Res npe-
BpallaeT 3TOT yKkasaTenb B ykasaTelflb CUMBOMA, KOTOPbINA BbIAENSAET TONMbKO OAHY UMdpy (paspag) B none
BBOAaA. B aTOM cocTosiHUM gonyckatoTcs criefyowme onepaumm.

e HaxaTtue knaeuwwm Save, Recall, Coarse Res nnm Fine Res npnBoanT K NnepemeLLeHNIo yKkasaTensi CUM-
BOna.

e BpalleHrie NoBOPOTHOWM pyyku UM HaxaTtue knaeuwy Range + nn6o Range — nNpvBOAUT K U3MEHEHWIO
3HayeHus. MameHeHne 3HaueHns ot 9 go 0 unm ot 0 Jo 9 U3MeHsIeET 3HaYeHVE CTapLUero paspsaa.

o BpalueHne NOBOPOTHOM pyykun unmn Haxatue knasvwm Range +/Range — Ha geumMarnbHON ToYke NpUBO-
ONT K MepeMeLLeHNIo AeuManbHOM TOYKKM, ecninm yctaHoBneHo Ha OFF obHoBneHre B peanbHOM Bpeme-
HK (CM. onncaHne "Bbixoa UCTOYHUKa HanpshkeHust (B2985A n B2987A)" Ha cnepytowen ctpanuue).

Korga goctyneH ykasaTtenb cumBona B rnorne BBoAa ByKBEHHO-LMEPOBOro 3Ha4YeHus (Hanpumep, B none
File Name wnu Variable Strings), Hag aTMM nonem otobpaxkaeTcsl BCromoraTefnbHas naHenb, No3BO-
nsioLas BaM BBOAWTb CUMBOJST B ONPEAENEHHY0 MO3NLIMIO.
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OTa BcrioMoraTesibHas naHenb OTCYTCTBYET AJ1s1 TakMX MOSel BBOAA YNCMEHHOMO 3HaveHus, kak Voltage
Source u Triggered Voltage Source.

WwmenTe B BUAy, 4to knasuwm Save, Recall, Coarse Res nnu Fine Res He mMoryT nepemeluatb ykasatenb
nonsi, Korga oH Haxoautcst B coctosiHum MOVE (cuHun).

Bbixoa ncrtouHuka HanpsbkeHusa (B2985A n B2987A)

Ecnu none Voltage Source HaxoguTcsa B coctosiHum EDIT, To BpallleHMe NOBOPOTHOM PYYKN U3MEHSET MokKa-
3aHue 1 0BHOBNSAET BbIXOA UCTOYHUKA HaMpPsXKeHUsl B peanbHOM Maclutabe BpeMeHMU.

OpHako ecnn nmeeTtcs yKa3aTtellb CMMBOJ1a, UCTOYHUK HanpAaXeHua paGOTaeT cneanywwmm O6p830M. Ero
d_)yHKLI,I/IOHI/IpOBaHI/le 3aBUCUT OT YCTAHOBKM obHOBMNEHNA B peanbHOM BpeMeHW.

O6HoBneHne B peanbHoM BpemeHu: ON

BpalLieHne NoBOPOTHOW py4dKn U3MEHSIET NokasaHue U 0BHOBNSAET BbIXOA MCTOYHMKA HAMPSHKEHWS B pe-
anbHoM MacliTabe BpemeHu. MNpy 3TOM HEBO3MOXHO NepemMeLLaTh AeLmarbHY0 TOUYKY ¢ MOMOLLIbIO
ykasaTens cumBona.

O6HoBneHue B peanbHom BpemeHu: OFF
BpalleHne NoBOPOTHOW PyYKM MULLIb U3MEHSIET NOKa3aHWe. YCTaHOBINEHHOE 3Ha4YeHNe NPUMEHSIETCS K
BbIXOJY MCTOYHMKA HANPSDKEHUS NPY HaXaTuu NOBOPOTHOM PYUKU.

YcTaHoOBKy OGHOBMEHMS B pearlbHOM MacliTabe BpeMeHU MOXHO U3MEHUTb C UCMOMb30BaHNEM nons Imme-
diate Voltage Update by Knob B gnanorosom okHe Display Preferences, koTopoe oTKpbIBaeTCsl Npy HaXxaTum
yHKLMOHanbHbIX knaesmw System Menu > More... (1 of 2) > Display > Pref.

1.2.3 Kak namMeHuUTb yCTaHOBKU NapamMeTpoOB B ANAfIOFOBOM OKHe

1.

BbINonHWTE yCTaHOBKM NapaMeTpoB B [MaNiOroBOM OKHE TakuMM ke obpa3om, Kak 3TO OnMcaHo Bhille B
nogpasgene 1.2.2.

2. Ytobbl NPpUMEHUTb YCTAHOBKN NapaMeTpoB, Haxmute Apply.

YT100bI NPYMEHNTL BCE YCTAHOBKM MapaMeTpoB M 3aKpbiTb AMANoroBoe okHo, Haxxmute OK.
YT06bl OTMEHUTBL M3MEHEHME YyCTaHOBKM, HaxkmuTe knasuwy Cancel/Local BMecTo knasuwm Apply.
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1.2.4 CBopaka onepauun Ha nepeaHen NaHenu

naBa 1: BBepeHue

B tabnuuax 1-2 + 1-9 npuBeaeHa cBogka onepaumin Ha nepegHen naHenu. 3a JononHUTENbHON MHGOpMa-

unen obpallanTtecs K rnaee 4.

Ta6bnuua 1-2 ba3soBble onepauumn

3apauva

CooTBeTCTBYIOLWMNE OpraHbl yrnpaBneHus

BkntoveHue u BbikNtoueHne npubopa cepumn B2980

BbikntoyaTtenb nuTaHus d)

M3meHeHne pexunma oTobpaxxeHus

KnaBuwa View

BkntoyeHve 1 BbIKIOYEHME amnepMeTpa

BoikntoyaTtens On/Off amnepmeTtpa

3anyck 0qHOKpPaTHOro U3MepeHust

Knaeuwa Single

3anyck NoBTOPSALLMXCA U3MEPEHWI

Knasuwa Run/Stop

OcTaHoBKa NOBTOPSIOLLMXCS N3MEPEHWIA

Knaeuwa Run/Stop nnu knaesuwa Single

CoxpaHeHune nonHoro Habopa napameTpos npubopa
BO BCTPOEHHOW 3HEProHe3aBMCMMON NaMaTH

KnaBuwa Save

BbI30oB 13 NamsATn Habopa napameTpoB npubopa

Knaesuwa Recall

BbI30B Ha aKpaH yka3aTens Mossi, eCiiu OH He oTobpaxaeTcs

BpaleHne noBoOpOTHOM py4KM

MepemelleHne ykazaTens nons

BpalueHre noBOpOTHON pyyku

MepekntoueHne coctosaHnss MOVE/EDIT B none BBoaa

HaxaTtune FIOBOpOTHOI7I PYy4KM B none BeBoaa

MepeknioyeHne ykasaTens Mnons Ha ykasaTesnb CUMBOSa

HaxaTtune knaBuwmn Save, Recall, Coarse
Res nnu Fine Res, koraa none OykBeHHO-
uncppoBoro BBoga HaxoaMTCSA B COCTOAHMM
EDIT.

I'Iepemeu.l,eHMe YKasatend cuMmBona

KnaBuwa Save, Recall, Coarse Res unu
Fine Res

dukcauus sHavyeHus B none BeBoaa B coctosHun EDIT

MoBopoTHas py4ka, BCrioMoraTenbHas Kna-
BULLA UMW HaBUraLuMoHHas Knasuwwa

OTmeHa npe,u,bln,yu.l,eﬁ onepaunn yCtTaHOBKU NMapamMeTpoB

Knaeuwa Cancel/Local

BosBpaT K MEHI0 BEpXHEro YPOBHS (OYHKLMOHaTbHON
KNaBULLN UMW 3KPAHHOW KMNaBuULLIK

KnaBuwa Cancel/Local

BosspaT B COCTOAHME NOKalribHOro ynpasieHus
N3 COCTOAHNA ANCTAHUMOHHOIO ynpasreHusa

Knaesuwa Cancel/Local

OuncTtka bydepa namepeHui

®yHKuMoHanbHaga knasumwa Clear

3anyck pyHKUUM NPOBEPKM YPOBHS LLYyMa
(Setup Integrity Checker)

dyHKLMOHanNbHas knasuwa Apps > BCOMO-
ratenbHas knaesuvwa #1

3anyck perucTpatopa AaHHbIX

CDyHKLI,I/IOHaﬂbHaFl Knasuilia Apps > BCNOMO-
ratenbHas knaeuvwa #2

3anyck nocnegoBarterbHbIX U3Mepennin y npnbopos
B2985A n B2987A

dyHKUMOHanbHas knasuvwa Apps > BCNOMO-
raTenbHas kKnasuwa #3

3anyck &eMOHCTPALIMOHHOIO crana-Lioy

®yHKUMOHanNbHaga knasuwa Apps > BCNOMO-
ratenbHas knasuwa #4

OTkpblBaHWe guanoroeoro okHa About B298xA

dyHKUMOHanbHas knasuviwa Apps > BCNOMO-
ratenbHas knasuwa #5
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Ta6bnuua 1-3 YcTaHOBKa NapamMeTpoB U3MEPEHWIA

naBa 1: BBepeHue

3apaua

COOTBETCTBYIOLI.IVIG opraHbl ynpaBrneHus

YcTaHoBKa CKOPOCTU M3MEPEHUI UMW anepTypHOro BpeMEHU

Knaeuwa Coarse Res / [home] / Fine Res
unn dyHKuMoHansHas knasvwa SPEED

YcTaHoBKa npegena namepeHun

Knasuwa Range + / [home] / Range —
unu dyHKumMoHanbHasa knasuwa RANGE

YcTaHoBka HayanbHoro oGHyneHus
(xomneHcauusa cMeLLeHust)

Knasuwa Null

YcTaHoBka usmepuTensHoro unsTpa

Knaeuwa Filter

®yHKUMOHanbHbIE knasmwu System Menu >
Config > Measure > Filter

YcTaHOBKa CKOPOCTM aBTOMaTU4eCKOro Belbopa npegena
N3MepEeHNN

®yHKUMOHanbHbIe knaBuwmn System Menu >
Config > Measure > Ranging

YcTaHoBKa napamMmeTpoB 3anycka Ha CY6I'IaHeJ'Il/I

BcnomoraTtensHas knasuwa Show Trigger

BbI30B Ha akpaH cybnaHenu yCcTaHOBK/ NapaMeTpoB

BcnomoratenbHas knaBuLua

Hide Noise/Hist/Roll/Trigger

uny BcnomoraTenbHas knasula
Hide VS Func. y npnbopos B2985A u
B2987A

Bbibop pexvma namepeHun y npubopos B2985A n B2987A

BcnomoraTtensHasa knasuwa AMPS (1) /
COUL (Q) / VOLTS (V) / OHMS (R)

YcTaHoBKa pexuma nsMmepeHui, npuMeHsaemMoro
K aHanorosomy Bbixogy y npnéopos B2985A 1 B2987A

®yHKUMOHanbHbIE knaesmwmu System Menu >
Config > Measure > Connection

BbI6op BHYTpeHHero coeamHeHus akpaHa (Guard mnu
Common) BxogHoro coeauHutens Voltmeter
y npubopos B2985A n B2987A

®yHKUMOHanNbHbIE knasuwu System Menu >
Config > Measure > Connection

BkntoyeHne u BbIkto4YeHne OyHKLMM aBTOMAaTUYECKOro
paspsiga ans nsamepeHui 3apsga y npubopos B2985A u
B2987A

dyHKUMOHanbHbIe kKnaeuwn System Menu >
Config > Measure > Coulomb > Auto Dis.

BbI6op ypoBHSA (hyHKLMM aBTOMaTUYECKOro paspsaga
Ans namepeHun sapsga y npubopos B2985A n B2987A

®yHKUMOHanbHbIE knasuwu System Menu >
Config > Measure > Coulomb > Dis. Level

BbIOOp pexxvma BblYMCNIEHMS CONMPOTUBIIEHNUS 41151 U3MEPEHNIA
conpoTueneHus y npubopos B2985A n B2987A

dyHKUMOHanbHbIe kKnaeuwn System Menu >
Config > Measure > Ohms >V Select

BbIbop pexrma perynupoBaHmMs UCTOMHUKA HanpsiXxXeHns Ans
n3MepeHuin conpoTueneHus y npudopos B2985A n B2987A

®yHKUMOHanbHbIE knasuwu System Menu >
Config > Measure > Ohms >V Control

YcTaHoBKa pesynbTtaTa MU3MepeHUsl CONMPOTUBIIEHUS HA
abcontoTHbIN hopmaT y npnbopos B2985A n B2987A

dyHKUMOHanbHbIe knaeuwn System Menu >
Config > Measure > Ohms > Absolute

YcTaHoBKa ypoBHS ocrabneHus onsg naMmepeHuin HanpshkeHus
c apantepom Keysight N1413A/N1414A y npnbopos B2985A
n B2987A

®yHKUMOHanbHbIE knasmwu System Menu >
Config > Measure > Volts > Attn.

YcTaHOBKa NapaMeTpoB UCTOYHUKA U BPEMEHW OXUOAHWSA
namepeHun y npubopos B2985A n B2987A

®yHKUMOHanbHbIe knaBuwmn System Menu >
Config > Common > Wait
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Tabnuua 1-4 YcTaHOBKa NapaMeTpOB UCTOYHWUKOB HanpsbkeHus (y npubopos B2985A n B2987A)

3apgauva

COOTBETCTBYIOLI.IVIG opraHbl ynpaBrneHus

YcTaHoBKa BbIXOOHOIo YpOBHA NOCTOAHHOIO HaNpsAXXeHnq

BcnomoraTenbHas knaeuwa Source

BkritoueHue 1 BbIKIIOYEHNE BbIXO4A NCTOYHUKA Hanps>xeHuna

Bbikntoyatenb On/Off nctouxuka
HanpsiKeHust

3anyck BbIBOAA pa3BepPTKM UMK CUrHana npsiMoyronbHON
hopMbl

Knaeuwa Single

BbIGOp COCTOAHMA HU3KOMOTEHLMANLHOrO BbIBOAA UCTOYHMKA
HanpsbxkeHus (06LWMIA NPOBOA UMK MNaBaloLLMiA NoTeHuman)

®yHKUMOHanbHbIe knaBuwmn System Menu >
Config > Source > Connection

Bbl60p COCTOAHNA BbIKITIOYEHHOro BbiXxoaa

®yHKUMOHanbHbIE knasmwu System Menu >
Config > Source > Connection

[NogkntoyeHne n oTKYeHne BCTPOEHHOIo
nocneagoBaTesibHOro pe3ncTopa

®yHKUMOHanbHbIEe knaBuwmn System Menu >
Config > Source > Connection

BknitoueHue n oTknioYeHMe 0GHOBNEHUS B pearibHOM
MacliTabe BpeMeHn

dyHKUMOHanbHbIe kKnaeuwn System Menu >
Display > Pref.

YcTaHoBKa BbIXOOHOIo gnana3oHa NoCToOAHHOIo HanpaxXeHua

CybnaHenb yCTaHOBKM AMana3oHa B pexume
oTobpaxeHus Meter

YcTaHoBKa NnapamMeTpoB MCTOYHUKA CUrHamna npsaMoyrosbHON
dopmbl

BcnomoratenbHas knasuwa Show VS Func.

YcTaHoBKa NapaMeTpoB MCTOYHUKA CTyNeHYaTon pa3BepTKu

BcnomoratenbHas knasuwa Show VS Func.

YcTaHoBKa napamMmeTpoB UCTOYHUKA pa3BEPTKU MO CMUCKY

BcnomoratenbHast knasuwa Edit ans nons
Start/Stop/Points pa3BepTku No cnvcky
B cocTtosaHum EDIT

YcTaHoBKa pexuma Bblibopa guanasoHa CTyneHyaTomn
pa3BepTKU

PyHKUMOHanNbHbIE knasmwmu System Menu >
Config > Source > Sweep

YcTaHoBKa HanpasneHns CTyneHYaTon passepTku

®yHKUMOHanbHbIE knasuwm System Menu >
Config > Source > Sweep

YcTaHoBKa BbIXOQHOIO Hanps>xeHna nocrie pa3BepTKu

dyHKUMOHanbHbIe kKnaeuwn System Menu >
Config > Source > Sweep

YcTaHoOBKa napaMeTpoB UCTOYHUKA U BpEMEHW OXUOAHUS
n3mepeHui

®yHKUMOHanbHbIE knaesuwu System Menu >
Config > Common > Wait

BbI30B Ha aKpaH U yaarneHue ¢ 3KpaHa NpeaBapUTenbHOro
BMa CUrHarna Ha BbIXO[e UCTOYHUKA

BcnomoraTtenbHas knasuwa Show Preview
wnu Hide Preview

YcTaHoBKa YPOBHA BbIXOA4a UCTOYHUKaA, NnogaBaemMoro npu
nony4vyeHunn curHana 3anycka

Cy0bnaHenb yCTaHOBKM AMana3oHa B pexume
oTobGpaxeHusa Meter

PykoBoacTBo ans nonb3osarens 23

Mpubopei Keysight cepun B2980




Ta6bnuua 1-5 YcTaHoBKka napameTpoB 0TobpakeHust

naBa 1: BBepeHue

3apgaua

COOTBETCTBYIOLI.IVIG opraHbl ynpaBsrneHuns

M3ameHeHune LBeToBOro Habopa

®yHKUMOHanbHbIE knasuwu System Menu >
Display > Color Set

YBenuyeHne 1 ymeHblLeHne Maclutaba oTobpakeHns
B pexxume Meter

dyHKLMOHanNbLHas knasuwa Zoom

®yHKUMOHanbHbIE knasmwmu System Menu >
Display > Zoom

M3meHeHne konuyecTea pas3pa4oB MHOMKaunum

®yHKUMOHanbHble knaeuwwn System Menu >
Display > Digits

BkntoveHne u BbIKNHOYEHE ANCNIEes Ha NepeaHen naHenu
B COCTOSIHUMN ONCTAHLUMOHHOIO yrpaBneHust

®yHKUMOHanbHbIe knasmwmn System Menu >
Display > Remote

BblI3oB Ha 3KpaH U yaaneHue c akpaHa npeaBaputeribHoro
Bunaa rmCtorpamMmmbl

BcnomoraTtenbHas knasuwa Show Hist. unm
Hide Hist.

BbI30B Ha 3KpaH M yganeHue ¢ sKkpaHa npeaBapuUTeribHOro
Buaa peructpaumm Roll

BcnomoraTtensbHas knasuwa Show Roll nnu
Hide Roll

BbI30B Ha 3KpaH 1 yganeHue ¢ 9kpaHa BTOPUYHbIX
N3MepuTENbHbIX AaHHbIX, AaHHbIX TeMnepaTypbl W/unm
BnaxHocTu (y npubopos B2985A n B2987A)

®yHKUMOHanbHbIE knasuwu System Menu >
Display > Pref.

Tabnuua 1-6  Onepauumn ¢ harinamm

3apaua

CoOoTBeTCTBYIOWME OpraHbl ypaBreHus

CoxpaHeHve faHHbIX pe3ynbTaToB namepeHur B namsatn USB

dyHKUMOHanbHbIe kKnaeuwn System Menu >
File > Save > Measure

CoxpaHeHue pe3ynbTaToB MaTemMaTnieckon obpaboTkm
JaHHbIX B namatn USB

®yHKUMOHanbHbIE knasuwn System Menu >
File > Save > Math

CoxpaHeHue pe3ynbTaToB OOMYCKOBOrO KOHTPOMS
B namaTtn USB

dyHKUMOHanbHbIe knaeuwmn System Menu >
File > Save > Limit Test

CoxpaHeHwne cogepxaHusa bydepa gaHHbIX rpadouKkos
B namstn USB

®yHKUMOHanbHbIe knasuwmn System Menu >
File > Save > Trace

CoxpaHeHne gaHHbIX YCTaHOBKN CUCTEMHbBIX MapaMeTpoB
B namaTtn USB

®yHKUMOHanbHbIe knasuwm System Menu >
File > Save > Config

CoxpaHeHne aaHHbIX CHMMKa 3KkpaHa B namati USB

BcnomoratenbHas knasuwa Dump Screen
B pexume oTobpaxeHus
Graph/Roll/Histogram

3arpyska faHHbIX YCTaHOBKM CUCTEMHbIX NapamMeTpoB
13 namatn USB

®yHKUMOHanbHbIe knaBuwmn System Menu >
File > Load > Config

3arpyska nmueH3noHHoro danna ua namartn USB

®yHKUMOHanbHbIEe knasuwmn System Menu >
File > Load > License

3arpyska faHHbIX pa3BepTky No cnucky 13 namatn USB

BcnomoraTensHas knasuwa Load B
coctosiHum EDIT ang nons Start/Stop/Points
pa3BepTku no cnucky (LIST)

3arpyska nonb3oBaTenbCKUX AaHHbIX POopMbI cUrHana
13 namsatn USB

BcnomoratenbHasi knasuwa Load ans nonsa
Start/Stop/Points B cocTtosiHnm EDIT
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Ta6bnuua 1-7 Pa3sHble dyHKUuUK

naBa 1: BBepeHue

3apaua

COOTBETCTBYIOLI.IVIG opraHbl ynpaBrneHuns

BbiBOA Ha MHAMKaUMO pesynbTaTa N3MepeHun

PyHKUMOHaNbHbIE KNaBULLK
System Menu > Result > Measure

I'IpM MEHEHME MaTeMaTn4eCKOro Bblpa>XeHnA

Knaesuwa Math

(DyHKLLI/IOHaJ'IbeIe Knasuin
System Menu > Function > Math

BbiBOA4 Ha MHAMKaLNIO pes3ynbTaTta
MaTemaTuyeckomn 06pa60TKVI OaHHbIX

®PyHKUMOHaNbHbIE KNaBULLN
System Menu > Result > Measure

YcTaHoBKa NapaMeTpoB AOMYCKOBOIO KOHTPOJIS

(DyHKLLI/IOHaJ'IbeIe Knasun
System Menu > Function > Limit Test

BbiBOA4 Ha MHAMKaLNIO pes3ynbTata 4onyCckoBOro
KOHTpONA

®PyHKUMOHaNbHbIE KNaBULLN
System Menu > Result > Limit Test

YcTaHoBKa napameTpoB bydepa AaHHbIX
rpagounkos

dyHKUMOHanbHbIe kKnaeuwn System Menu >
Function > Trace

BbIBOA, Ha MHAMKALMIO CTAaTUCTUYECKUX pPe3ynbTaToB
rpacoMyeckoin perncTpaLmm gaHHbIX

PyHKUMOHaNbHbIE KNaBULLK
System Menu > Result > Trace

Bbibop nporpaMmHoi namsitu

dyHKUMOHarbHbIE KNaBULLIN
System Menu > Program > Catalog

YnpasneHne nporpaMMHON NamMsTbIO

(DyHKLLI/IOHaJ'IbeIe Krnasuin
System Menu > Program > Control

YcTaHoBKa napaMeTpoB 3arnycka Ha cybnaHenm

BcnomoraTenbHas knasuwa Show Trigger

[NonHas YCTaHOBKa nNapameTpoB 3anycka

dyHKUMOHarbHbIE KNaBULLN
System Menu > Trigger > Config

YnpasneHue cuMctemMon 3anycka

®yHKUMOHanbHbIE knasuwu System Menu >
Trigger > Initiate/Abort/Immediate

Tabnuua 1-8 YcTaHoBKa napaMeTpoB UHTEPEENCOB

3apaua

CoOoTBeTCTBYIOLWME OpraHbl yripaBreHus

3agaHne aneMeHToB N3MEepPUTENTbHbIX AAaHHbIX

dyHKUMOHarbHbIE KNaBULLN
System Menu > I/O > Format > Measure

3agaHune 3neMeHTOB AaHHbIX MaTeMaTU4EeCKNX
onepau,vll7| 1 0OMNYyCKOBOIro KOHTPONA

®yHKUMOHaNbHbIE KNaBuLLK
System Menu > I/O > Format > Math/Limit

3agaHue anemMeHToB CTaTUCTUYECKMX AaHHbIX
rpadouyeckon perucTpaumm

dyHKUMOHarbHbIE KNaBULLN
System Menu > I/O > Format > Trace

Bbibop hopmata BbiBOAA AaHHbIX

(DyHKLLI/IOHaJ'IbeIe Knasuin
System Menu > I/O > Format > Data Type

BkritoueHre 1 BbIKMOYEeHUE MHBEPCUM Nopsaaka
crnegoBaHusa 6aiToB ABONYHbBIX AaHHbIX

®yHKUMOHaNbHbIE KMaBULLIK
System Menu > I/O > Format > Data Swap

YcTtaHoBka koHdurypauum LAN

(DyHKLLI/IOHaJ'IbeIe KnaBuin
System Menu > 1/O > LAN > Config

BbiBOA Ha 3kpaH MHOUKaLUKN COCTOSHUS
nHtepdenca LAN

PyHKUMOHaNbHbIE KNaBULLK
System Menu > /O > LAN > Status

MepeycTaHoBka Bcex coeamnHeHun LAN

dyHKUMOHarbHbIE KNaBULLN
System Menu > /O > LAN > Reset

BoccTaHoBneHWe NpMHATON NO YMOMYaHUIo
ycTaHoBku napameTpos LAN

®PyHKUMOHaNbHbIE KNaBULLK
System Menu > |/O > LAN > Default

[NogkntoyeHme n oTknoveHne npotokona Media
Transfer Protocol ans obneryeHnst goctyna k cpannam

®yHKUMOHaNbHbIE KaBULLIK
System Menu > 1/O > USB
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Tabnuua 1-8 YcTaHOBKa napaMeTpoB UHTEPENCOB (MPOAOITIKEHNE)

3apgaua

COOTBeTCTBYIOLI.IVIe opraHbl ynpaBrneHus

BbiBOA Ha 3KkpaH MHOUKALMKN COCTOSIHUS
uHTepcpernca USB

®yHKuMoHanbHble knaesmwm System Menu > [/O > USB

YctaHoBka agpeca GPIB

®yHKUMOHanbHbIe knasuwm System Menu > 1/0O > GPIB

BbiBOA Ha akpaH MHOMKaALUN COCTOSHUS
nHtepdenca GPIB

dyHKUMOHanbHbIe knaeuwn System Menu > 1/0 > GPIB

YcTaHoBKa KoHurypaumm LmgpoBoro
BBOJA-BbIBOAA

®yHKUMOHanNbHbIE KaBULLIK
System Menu > 1/O > DIO > Config

CunTbiBaHME 1 3aNNCb 3HAYEHWS], YCTAHOBITEHHOTO
Ha uncpoBo BBOA-BbIBOS,

(DyHKLLI/IOHaJ'IbeIe Knasuin
System Menu > I/O > DIO > R/W

YcTaHoBKa napameTpoB BXoAa-Bblxofa 3arycka
BNC

®yHKuMoHanbHbIe knasuwmn System Menu > 1/0 > BNC

Ta6bnuuya 1-9 YCTaHOBKM CUCTEMHbIX napamMeTpoB N CUCTEMHbIE onepaunn

3apaua

CoOoTBeTCTBYIOLWME OpraHbl ypaBneHus

BkrnitoueHue 1 BbIKIIOYEHNE aBTOMAaTUYECKOro
onpeneneHna 4acTtoTbl CETEBOIro HanpaXxeHua
npn BKNKOYEHNN NNTaHNA

dyHKLUMOHanbHbIe knaeuwmn System Menu > System >
Start-up

YcTaHoBKa 4acTOTbl CETEBOIO HanpaxXeHuna

dyHKUMOHanbHbIe knasmwu System Menu > System >
PLC

MHunumnanmnsaums npunbopa cepumn B2980

dyHKUMOHanbHbIe knaeuwmn System Menu > System >
Reset

BoccTaHoBneHWe 3aBOACKON YCTaHOBKM
napameTpoB

®yHKUMOHanbHbIE knasmwmn System Menu > System >
Factory Reset

BbinonHeHne camokan VI6POBKVI

dyHKUMOHanbHbIe knaenwmn System Menu > System >
Cal/Test > Self-Cal

BbinonHeHne camonpoBepku

dyHKUMOHanbHbIe knasuwmn System Menu > System >
Cal/Test > Self-Test

MpoBepka Hannuusa owmnbok

®yHKUMOHanbHble knasuwn System Menu > System >
Error > Log

YpaneHue coobLieHnin oo owmnbkax

dyHKLUMOHanbHbIe knasuwmn System Menu > System >
Error > Clear

YpnaneHve meTku BpeMeHu

dyHKUMOHanNbHbIe knaBuwn System Menu > System >
Timestamp > Clear

YcTaHOBKa aBTOMaTUYECKOro yaaneHus
METOK BpeMeHU

dyHKUMOHanbHbIe knaenwmn System Menu > System >
Timestamp > Auto CLR

YcTaHoBKa pexuma paboTbl npubopa
nocne BKIMOYEHUsI NMUTaHUS

®yHKUMOHanbHbIE knasmwmn System Menu > System >
Start-up

BkritoueHue u oTk4YeHne 3BYKOBOM
cuUrHanusaumu

dyHKUMOHanbHbIe knaenwmn System Menu > System >
Sound

Bbi6op Habopa komMaHg, AMCTaHLMOHHOIO
yrnpaBneHust

dyHKUMOHanbHbIe knasuwmn System Menu > System >
Language

MpoBepka BepCUU MUKPOMPOrpaMMbl

dyHKUMOHanNbHbIE knaBuwn System Menu > System >
Info > Revision

YcTaHoBKa aaTbl U BpeMeHU

dyHKUMOHanbHbIe knasuwmn System Menu > System >
Info. > Date/Time

BbinonHeHne o6HOBNEHMS MUKPOMPOrpaMmbl

®yHKUMOHanbHbIE knasmwu System Menu > System >
Info./ Update > Firmware
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Tabnuua 1-9 YCTaHOBKM CUCTEMHbIX MAPAMETPOB M CUCTEMHbIE onepauun (MPOL4OIKEHNE)

3apava

CooTBeTCTBYIOLWMNE OpraHbl yrnpaBneHust

BbinonHeHne AeMoHcTpaumm

®yHKUMOHanbHbIE knasmwmn System Menu > System >
Info./ Demo.

3arpyska JaHHbIX CUCTEMHbIX YCTAaHOBOK
napameTpoB

®yHKuMoHanbHbIe knasuwmn System Menu > File >
Load > Config

YcTaHoBKa NULEH3MOHHOIO dharvina

®yHKUMOHanbHbIe knasuwmn System Menu > File >
Load > License

1.3 3apgHAaAa naHenb

B aTom paspgene npuBedeHo onucaHune 3agHen naHenu npubopos Keysight cepunn B2980.

B2081A/B2983A

e BxopgHoun coegnHutens Ammeter

neLINE
108240 Y~
50760 HE
20 VA Mas.

TpMaKCMaHbeIﬁ coeguHuUTENnb OANAd nusMmepeHnusa Toka

Imput

On
T Common

CoctosHune amnepmeTtpa (BKJ1. nnn BbIKI1.) ynpaBnsaetca kHonovHbIM BoikntovaTenem On/Off Ha nepeg-
Hen naHenu. Korgaa amnepmeTp He UCMOMb3yeTcs, 3akpblBanTe rHe3go Ammeter npunaraeMon 3arnyiu-

KOW AnA 3almUThl coeauHUTENs.

e [He3po Analog Out (aHanoroBbIn BbIXoA)

OpHononcHoe rHe3ao Angd aHanoroBoro Bbixogda. Bceraa sbiBoguT HanpsaxXeHune, nponopunoHaribHoe
TeKyLwemMy pesynbraTty |/|3mepeHM|7|. MakcumanbHoe BbIXOAHOE HanpshxeHne pasHO + 2 B.

Analog Out

D——@®
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Hanpumep, BbIxogHOE HanpsXXeHue paBHO 2 B, ecnn pesynbTaT U3MEPEHUN paBeH npeneny naMmepeHun,
unun 0,2 B, ecnu pesynbtat namepenun paseH 10% oT npegena namMepeHun.

e [He3go Common (o6wui BbIBOA)
OpHonontcHoe rHe3a1o, KoTopoe ABMsieTcs obLWuM BbIBOAOM AN aMnepMeTpa, BONbTMETPa U aHarnoro-
BOrO BbIX0Aa.

Mpy 3a3eMIEHHbIX U3MEPEHUSIX 3TO THE3A0 AOJIKHO COEAMHATLCS C KIEMMOW 3a3eMiIeHMs] C MOMOLLbIO
npunaraemoro kabensa ¢ 0OHOMOSOCHON BUMKOM HA OQHOM KOHLIE U C NPOYLLNHOW Ha OPYroM KOHLIe.

NPEOYMNPEXOEHWUE

Ecnu rHeago Common He coeduUHEHO C KneMMmol 3a3eMneHusi (NP1 M3MepeHUsX ¢ NnaBalowWwmM OTHOCUTENb-
HO 3eMNN NOTEHLMANoM), TO Ha 3TOM rHe3Je MOXeT AeWCTBOBATb NOTEHLMANLHO ONAacHOe HanpsikeHue A0
+ 500 B. Bo n3bexaHne nopaxeHUs 3NeKTPUYECKUM TOKOM He NpUKacalTecb K M3MepUTENbHbIM Liensim npu
BbINOJIHEHNW U3MEPEHWUI ¢ MNaBaloWUM NoTeHUManoMm. MNonb3ynTecb NPUHAANEKHOCTAMMU, KOTOpPbIe COOT-
BeTCTBYIOT TpeboBaHusim ctangapta IEC 61010-2-031. Bce coeguHutenu u BbiCTynawowme NPOBOAHUKM
[OOMKHbI ObITb 3aM30NUPOBAHbI M3ONALMOHHBLIMM KONMavykaMu, Tpyokamm u T.n.

e Knemma 3azemneHnus A
3Ta kneMMa CoefiHeHa C Lacch Npubopa 1 COEANHSIETCA C LUMHOM 3a3eMIeHuUst Yepes MpOBO/, 3alLnT-
HOTO 333eMMEHNs B CETEBOM LLHYpe.

Ona nutanns npubopos B2983A n B2987A MoXeT NpUMEHATLCA BCTPOEHHAs akkymynaTopHas 6atapes;
npu 3TOM OTCOeaUHSIIOT OT npubopa ceTesown WHyp. B aToM cnyyae ansa obecneyeHuns 6es3onacHom aKc-
nnyataumMu npubopa crnegyeT coeQuHWTb Llaccu npubopa C LWIMHOW 3aseMileHUs 4Yepes 3Ty KIemmy.
MpuMeHsInTe Onsa 3TOW LEenv NPoBOA 3a3eMrleHust, npunaraembli k npubopam B2983A n B2987A.

NPEAOCTEPEXEHMNE
He nopasaiite ToK Ha 3Ty Kremmy. 310 MOXET NPUBECTI K NOBPEXAEHo npubopa.

o CoepuHutenu Trigger In n Out

[Ba coegmHuTena BNC, ogmH 13 KOTOpbIX UCNONb3YETCHA B KAYECTBE BXOAA 3anycka, a Apyron — B kaye-
cTBe Bbixofa 3anycka. OHM crnyxaTt Ans CMHXpoHM3auun npubopa ¢ BHewHUM obopyaoBaHvem. 3a go-
nonHMTENBLHOM MHopMaLmen obpallanTecs K pasgeny 2.7.

o CoepuHutens undposoro BBoaa-ebiBoaa (Digital 1/0)

OT0 9-KOHTaKTHbINA rHe3aoBon coeauHuTens D-Sub ons undposoro BBoAa-BbiBOAA 00LIEr0 Ha3HAYeHUs
(GPIO). MoxeT mcnonb3oBaTbCa B kavyecTBe UHTepdelica AN MaHUNynaTopa unm ToMy nogobHbIX yCT-
poncTB. 3a gononHUTENbHOM MHpopMaumen obpawanTecs k pasgeny 2.7.

e CoeauHutenb uHtepcenca LAN

CoepunHeHuve ¢ nHTepdencom 10/100 Base-T. JleBbii cBeTOAMOA MHOULMPYET aKTUBHOCTbL, MPaBbI CBe-
TOOMOA UHAMUMPYET MCNPaBHOCTb NIMHUK CBSA3M.

e CoeauHutenbs USB-B
CoeanHeHune ¢ nHtepgencom USB.

e CoeauHutenb uHtepceinca GPIB

[na coeanHeHns ¢ BHELLHUM KOMMNBIOTEPOM U ApyruM obopyaoBaHneM nonb3ymnteck nHTepdencom Key-
sight 82357A/B USB/GPIB unu kabenem Keysight 10833A/B/C/D/F/G GPIB.

e [He340 ANs NOAKMIOYEHUA CETEBOro LWHypa
K aTomy rHeagy npucoeauHAeTCs CETEBOW LLUHYP.

o CepuinHbIN HOMEpP

Mpu ncnons3oBaHum nporpammel TenedoHHoro cogenctens Keysight Technologies Bam moxeT noHago-
BuTbca cepuliHbili Homep Npubopa. ITUKETKa C CEPUMHBLIM HOMEPOM MPUKPENIieHa K HWXHeNn naHenu
npubopa.
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e T[He3zna High u Low ucrtouyHuka HanpsikeHus (y npuoopos B2985A n B2987A) A
OpaHononcHble rHe3aa Anst BblBoga NOCTOSAHHOIO HanpshxeHus go £ 1050 B.

- High
i O

CoctosiHne uctodHuka (BKJ1. mvnm BbIKI.) ynpaBnsieTca kHomodHbIM Bbiktovatenem On/Off Voltage
Source Ha nepeaHer naHenu.

CocTosiHMe HuM3KoMmoTeHuMansHoro BbiBoga Low (o6wmn npoBoA uenu uMnu nnasalowuin noteHuuan)
MOXHO ycTaHoBUTL B nore Low Terminal State gnanorosoro okHa Output Connection, koTopoe oTKpbIBa-
eTcsa HaxaTneM yHKUMOHanbHbIX knasuw System Menu > Config > Source > Connection.

o BxopHou coeguMHuTenb BonbTMeTpa (y npubopoB B2985A n B2987A)
TpuakcuanbHbIi COEAUHUTEND AN U3MEPEHNS HAMPSDKEHUS.

Input
@ Guard

[ IDnﬂmcn 'S

CocTosHre BHyTpeHHero akpaHa BonbtMmeTtpa (Guard unu Common) MOXHO yCTaHOBUTb B none Voltage
Measure Inner Shield B guanorosom okHe Input Connection, koTopoe OTKpblIBaeTCA HaxaTnem gyHKLUNO-
HanbHbIX knasuw System Menu > Config > Measure > Connection.

[ns 3awunTbl coeguHuTens 3aKprBal7ITe ero npmnaraelvlom 3aFJ'IyLIJKOl7I, Koraa coeguHuTeslb He UCMOoJ1b3y-
eTCA.

o CoeguHutens 6nokupoBkum (Interlock) y npu6opos B2985A n B2987A

CoegunHntens ons uenu 6rnokupoBku. Korga pasomkHYThl BbIBOAbI GNOKUPOBKM, BbIXOAHOE HanpsiXeHue
npubopa orpaHnunsaeTca oo + 21 B. [Ina nonydeHus 6onee BbICOKOro BbIXOOHOMO HaMpsbKeHUs npucoe-
OVHUTE 3TK BbIBOObI K Leny BGNoKMpOBKM, YCTAHOBIIEHHON B KOHTAKTMPYHOLLEM MpucnocobneHmn mnm B
coeanHUTeNbHOM MHTepderice. Ecnv Tam HeT uenu GroKMPOBKM, TO Bbl AOIMKHBI CMOHTUPOBATL ee. 3a
onncaHveM MOHTaxa Lenu 6roknpoBku obpalyantech k pasgeny 2.4.

Ona nogkntoveHns uenn 6NoKMpoBKM K MpuBopy npunaraeTcs rorfioBka YeTblPEXKOHTAKTHOrO coeamHuTe-
na Phoenix Contact 1881341 unun aHanorn4Horo.

NPEOYNPEXOEHUE

Korpa 3amkHyTbI BbIBOAbI 6rokupoBku, mexay rHesgamu High u Low uctouyHuka HanpsokeHUs MOXeT aencT-
BOBaTb onacHoe HanpseHue ao * 1050 B.

o CoepuHutenb aatyuka BnaxHoctu (Humidity) y npu6opos B2985A n B2987A

OTOT coeauHNTENb CNYXXUT ANs NOAKMIOYEHUS AaTyMKa BNaXXHOCTU, MPUMEHSIEMOrO NSl MU3MEPEHUs OT-
HOCUTENbHOW BNAXHOCTHU.

Ona nogkntoyeHns gatymka BnaxHocTn E+E Elektronik EEO7 vnn ananormdHoro k npubopy npunaraetcs
rornoBka MATUKOHTaKTHOro coeauHutenst Phoenix Contact 1551354 wnu ananormdHoro. K npubopy He
npunaraeTcsl 4aTYMK BIIAXXHOCTU U COeaNHUTENbHbIV Kabenb.

o CoepuHutens Tepmonapsbl (Temperature) y npuéopos B2985A n B2987A
CoegunnHntens Ang nogknodeHusa Tepmonapsl Tuna K, npyumeHsemon 4ns namepeHnst tTemnepaTtypbl.

K npubopy npunaraetca tepmonapa Keysight N1423A (1 wr.).
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1.4 TlporpammHoOe obecneyeHue n gpanBepsbl

B atom pasgene nepedncneHo nporpammHoe obecneveHuve v gpamsepbl Ans npubopos Keysight cepuu
B2980.

¢ [Iporpamma namepenui Quick I/V

Mporpamma KOMMbIOTEPHOrO YNpaBneHns n3mepeHusamn. 3ta MoLLHas nporpamma obecneynsaeT ObICT-
Pyt HaCTPOMKY WM BbINOMHEHNE U3MEPEHMI BOMbT-aMMNEPHbIX XapakTePUCTMK C OTOBpaxkeHneM namepu-
TenbHbIX aHHbIX B TabnuyHown unu rpadudeckon opme 6e3 OOMONMHUTENBHOrO NPOrpaMmMmpOBaHMS.
OTa nporpamma no3BoOSIsieT BaM yMnpaenaTb YeTbipbMsi kaHanamu B2900 yepes coeamHeHue GPIB unu
LAN unu ogHum npubopom B2900 yepes coeanHenne USB.

OnepaumnoHHas cuctema: Windows 8.1 (64 bit /32 bit), Windows 8 (64 bit /32 bit), Windows 7 (64 bit /32
bit), XP SP3 (32 bit)
Opyrve Tpebosanus: Microsoft .NET framework 4.0 (unn 6onee HoBas Bepcus) u Keysight 10 Libraries
16.0 (unu 6onee HoBas Bepcus)

* [padmyecknin Web-nHtepdenc

Mpaduyecknn Web-nHtepdenc npencraenser cobov BUPTYyarnbHY NaHenb ynpaeneHus npnbopom Ha
ocHoBe Web-6paysepa. OH nossonsieT BaM nerko u BbICTPO yCTaHaBnMBaTh NapameTpbl W BbIMNONHATL
namepeHna ¢ Web-6paysepa ¢ ucnonb3oBaHuem BcTpoeHHoro Web-cepepa. 310 nossonseTr Bam
ynpaensaTb ogHUM npubopom B2980 uepes coeauHeHme LAN.

e [lpaneepsl IVI-C nnun IVI-COM

CosmecTtumbl ¢ Windows 8.1 (64 bit /32 bit), Windows 8 (64 bit /32 bit), Windows 7 (64 bit /32 bit), XP
SP3 (32 bit), a Takke c |0 Libraries 16.0 (unun 6onee HoBow Bepcuein). NogaepxmealoT nporpammMel Key-
sight VEE, Microsoft Visual Studio (Visual Basic, Visual C++, Visual C#), National Instruments LabWin-
dows u LabVIEW.

e [paneep LabVIEW (VI)

National Instruments LabVIEW 7.0 nnn 6onee HoBas Bepcusi. [pariBepbl LabView nmetotca Ha cante
NI.COM.

Yr06bl Nony4nTb MHOPMALMIO O HOBEMLLMX TPeGOBaHUSAX k cUCTEME, 3ailauTe Ha cailT Www.keysight.com v BeeauTe
B2980A B none Search B BepxHeit 4acTu CTpaHnLbI.
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1.5 WHcTpymMeHTanbHbIe cpeacTBa
B Tabnuue 1-10 nepevncneHbl MHCTPYMEHTarnbHble cpeacTea ans npubopos Keysight cepun B2980.

Ta6bnuua 1-10 VHCcTpymMeHTanbHble cpeacTBa

Moaenb Onuus OnucaHue

N1410A HayvanbHbin komnnekT ans npubopos B2985A n B2987

e Kabenb ¢ TpmakcuanbHbIM COeaUHUTENEM HA OJHOM KOHLIE U 3aXXMMaMu
Tvna "kpokoaun" Ha gpyrom koHue; 200 B, 1,5 M — 1 wr.

e YHuBepcanbHbIN agantep Ans BbICOKOOMHbIX U3MepeHU — 1 LWT.

N1420A YTtunuta Setup Integrity Checker (byHKuMsi NpoBepku ypoBHSA Wwyma) Ans npu-
6opoe cepun B2980, nocTtosiHHas 6eccpoyvHas nmueH3us

N1422A Kopobka anst BbICOKOOMHbIX PE3UCTOPOB AfS OLEHOYHOro KOMMMeKTa
N1299A-301

N1299A N1299A-301 OueHOoYHbIN KoMNNekT anga npubopoe B2981/83/85/87A

¢ Kopobka Ans BbICOKOOMHbIX Pe3UCTOPOB — 1 LWT.

e Kabenb c TpnakcuaneHbIM COEAMHUTENEM HA OOQHOM KOHLIE U 3aKMMaMM
TMna "kpokoaun" Ha apyrom koHue; 200 B, 1,5 m — 1 wr.

e Kabenb 6GrnokMpoBKM C 4-KOHTaKTHOW BUITKON HAa OAHOM KOHLE U
C 6-KOHTaKTHOW LMINNHOPUYECKOW BUIIKOW Ha APYrom KoHue, 1,5 M — 1 wr.

e KoakcuanbHbin kabenb BNC, 1,5 M — 1 wr.

o [lepexofHuK "TprakcmanbHbIi LWTLIPEBOW COEAUHUTENDb —> THE3L0BOM
coeguHuTens BNC", oTKpbITbIV BHELIHWI 9kpaH — 1 WwT.

e Cymka ansi nepeHocku — 1 wr.
¢ [lemMOHCTpauuoOHHOE PyKOBOACTBO — 1 LWT.

1.6 lMpuHagnexHocTn

1.6.1 lMpunaraemble NnpuHaaneXxHoCTU
K npnbopy Keysight B2980 npunaratoTcs crnegytowme npuHagiexXHoOCTu:

Moctep Quick Startup — 1 wr.

Kpatkuii cnpaBo4dHuk (Quick Reference) — 1 wr.

Komnakt-gmck Product Reference —1 wr.

Komnakt-guck Keysight IO Libraries — 1 wr.

CeTeBoM WHyp — 1 Wr.

3asemnstowmii nposogd, 2 M, Ans npnéopos B2983A n B2987A — 1 wr.

Kabenb USB — 1 wr.

Kabenb ¢ o4HOMOMNIOCHOW BUMKOM Ha OOHOM KOHLIE M C NPOYLUWHOW Ha APYroM KOHLEe — 1 WwT.
TpuakcuanbHbein kabens, 200 B, 1,5 M — 1 wr.

3arnywka ang TpuakcuanbHoro coegmHntens — 1 wt. gng npmbopos B2981A n B2983A; 2 wT. gnga npw-
6opos B2985A n B2987A

Habop BbICOKOBOMbLTHLIX M3MepuTenbHblx kabenen, 1000 B, 1,2 M, — 1 wT. ana npubopos B2985A u
B2987A

Tepmonapa tuna K, 3,5 m — 1 wrt. gna npubopos B2985A n B2987A
"onoBka coeanHuTensa 6noknposku — 1 WT. Ans npubopos B2985A n B2987A
"onoBka coeguMHUTENS AaTymka BnaxHocTn — 1 wT. ansa npudopos B2985A n B2987A

Ha komnakT-gncke Product Reference copgepxxatcsi pykoBoACTBa ANnd Nonb3oBaTens, NpuMmepbl NporpaMmmum-
pOBaHWS U T.1M.
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1.6.2 Bbinyckaemble NnpuHaanexHoCTn

MpuHagnexHocTn, Bbinyckaemble ansa npnbopos Keysight B2900, nepeyvncnerbl B katanore Accessories for
the Keysight B2900 Precision Instrument Family.

UToOBbl NONy4YnTh HOBEWLLMI KaTanor, 3anaute Ha cant www.keysight.com/find/b2980a u wenkHute "Techni-
cal Support" n "Catalogs".

1.7 Onuuu
B Tabnuue 1-11 nepeuncnensl onuuun ans npnbopos Keysight B2980.

Ta6nuua 1-11 Onuun

Mopenb Onuusa OnucaHue

B2981A B2981A-A6J Kannbposka B cootBeTcTBUM C TpeboaHnamm ANSI Z540
B2981A-UK6 CepTtndurkat KOMMeEpPYECKON KannmbpoBKX C AaHHLIMU UCTbITAHUIA
B2980A-1CM KoMnnekT onst MOHTaXxa B CTOMKY

B2983A B2983A-A6J Kannbposka B cootBeTcTBUM C TpeboBaHnamn ANSI Z540
B2983A-UK6 CepTtndurkat KOMMepPYECKON KannmbpoBKX C AaHHLIMU UCTbITAHUIA
B2980A-1CM KoMnnekT onst MOHTaXxa B CTOMKY

B2985A B2985A-A6J Kannbposka B cootBeTcTBUM C TpeboBaHnamn ANSI Z540
B2985A-UK6 CepTtndukat KOMMeEpPYECKON KannmbpoBKM C AaHHLIMU UCTbITAHUIA
B2980A-1CM KoMnnekT onst MoHTa)a B CTOMKY

B2987A B2987A-A6J Kannbposka B cootBeTcTBUM C TpeboBaHnsamn ANSI Z540
B2987A-UK6 CepTtndurkat KOMMeEpPYECKOM KannmbpoBKM C AaHHLIMU UCTbITAHUIA
B2980A-1CM KoMnnekT onst MoHTa)a B CTOMKY
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2 YcTaHoOBKa

OTa rnaea onucbkiBaeT ycTtaHoBky npubopor Keysight B2980. 3ta nHgopmaumsa npeacraeneHa B cnegyto-
LUMX pasgenax.

2.1 YKA3AHUS MEP DEBOMACHOCTM ....uvveiieieeeieiiiiiieeeeeeeeeeesiatsseeeeeeeeasaatsseeeeaeesaaasasssaeeseeeeaesaarssaeeeeeesesassssnneeas 33
2.2 0O6cnefoBaHNE KOMIMIEKTA MOCTABKM .........oieeeeeeeee e e e e e e e e e et e e e e e e e e e e e e e e e e e e e e e e e e e aeeeennans 34
2.3 YcraHoBka Npnbopa Keysight B2980 ...........coiiiiiiiiiiiiii et 35
2.4 TEXHUUECKMIM YXOLL «.uveeeeeiuteieeeatteeeeaauteeeesauteteeeamteeeeaaeeeeesamteeeeeamteeeeeaabeeeeeaaseeeeeeanbeeeeambeneeeanseneeeanneneeenes 39
2.5  MOHTAXK LLEMM BITOKMPOBKM ......uvvreeieeeeeeeeeeiteteeeeeeeseeeatsseeeeeeesasaabsaeeeeaeeeeaasasssaeeeaeaesesanasssaeeeeessesansssneeeas 40
P I I (o oo =Ya L Lo =Y oL T T n A=Y o le o1=Y Lot ] - R 42
2.7 B3avMOAENCTBUE YEPES NOKATBHYHD CETD .uuvreieiuuiieesiuuueeeeautaeaesaunseeesasteeasanseeeesanbeeesaanseeeesanneeeesanneeas 45
2.8 T[lpuMeHeHune coegnHuTenen LMPOBOro BBOAA-BbIBOAA M 3AMYCKA ......ceevruurereerureeeeiiereeesanneeeesaneeeas 47

2.1 YkasaHua mep 6e3onacHocTu
T g P52 Ons nonb3oBateneilt B2985A u B2987A

A Mexpy rHesgamu High u Low ucToYHMKa HanpsikeHUst MOXET AeACTBOBaTh NOTEHLMANbLHO ONacHoe Ha-
npsxeHne go * 1050 B. Bo usbexaHne nopaxeHns 3NeKTpMYeCKMM TOKOM cobniopainte npu pabote ¢
npuoopoM nepeyncneHHble HUke Mepbl NPEAOCTOPOXHOCTH.

B [IpumeHsiiTe TPeXNPOBOAHON ceTeBOW kabenb Ans coeanHeHUs wkada (ecnm oH umeeTcs) U npudopa ¢ Le-
NbH 3aWMUTHOTO 3a3eMIIEHMS.

B Ecnu B BalleM KOHTaKTUPYHOLLUM NPUCNOCOBNEHNMM UNM COeAUHUTENBHOM WHTepdieiice He YCTaHOBNEHa
Luenb GNOKMPOBKM, TO 00A3aTenbHO obopyaynTe M npucoeguHuTe Lenb 6nokupoBku (Interlock), koTopas
pa3mbikaeT BXo4 GNIOKMPOBKM NpU OTKPbIBaHUM ABEPLbI IKPAHUPYHOLLEN KOPOOKM.

B [lpy cMeHe COeAMHUTENbLHOrO MHTep(heiica, KOHTAKTMPYIOLWero npucnocobneHns, npobHMKOB U TOMY no-
OOOHbIX YyCTPOWUCTB NpUcoeanHNUTe Kabenb 6MOKMPOBKU K NPUMEHAEMOMY B faHHbIA MOMEHT YCTPOWUCTBY.

B [eproguyeckn npoBepsaiiTe NPaBUILHOCTL (YHKLMOHUPOBAHUS GNOKMPOBKM.

B [lepen TeMm, Kak npuKacaTbCs K coeanHeHnsam BbiBofda High, Bbikntouute npubop v paspagute KOHAEHcaTo-
pbl Be3ae, rae 3T0 BO3MOXHO. Ecnu Bbl He 8bik/Tro4aeme npudop, TO BbINONHUTE 8CE NEPEYMCIIEHHbIE HUXe
onepaluvu He3aBUCUMO OT YCTaHOBOK NapameTpoB npubopa.

®» Haxmute kHonKy Bbikntovatens On/Off Voltage Source n npocneaute 3a Tem, YToObl Noracna noacBeTka
3TOro BbIKNOYaTens.

® Y6eguTtecb B TOM, YTO KHOMNKa BbikntoyaTens On/Off He nogcBeuMBaeTCA KPacHbIM.

®» OTKpOMTE KPbIWKY KOHTAKTMPYHOLLEro NpUcnocooneHns unu geepuy akpaHupyoLen Kopobku (mpu aTom
pa3mblikaeTcsa BXOA ONOKUPOBKHM).

» Paspsgute Bce KOHAEHCATOPbI, NpUcoeaAnHEHHbIe Kk BbiBoay High.
B [IpegynpeauTe 06 onacHbIX YCNOBUAX HAXOAALWMXCS BONU3N npubopa COTPyAHMKOB.

PykoBoacTBO Ans nonb3oBartens 33 Mpubopei Keysight cepun B2980



naBa 2: YcTaHoBKa

2.2 O6cnepoBaHMe KOMMMEKTa NOCTaBKU

Mocne nonyyeHus npubopa Keysight B2900 n npuHagnexHocTen BbINOMHUTE NEPeYnCeHHbIE HbKe Npo-
BEPKM.

1.

Mepen pacnakoBKOW KOMMOHEHTOB ob6crenyiTe Bce KOPOGKM Ha NpeaMeT BbiIBIEHUS MPU3HaKOB NMoBpe-
XOEHWI, KOTOPbIe MOTMU MNOSBUTLCA NPU TPAHCMOPTUPOBAHUN:

® BMATUHbI

® LapanuHbl

® nopesbl

e crenpbl BO3AENCTBUSA BOAbI

Mpy BO3HWKHOBEHWM NMOAO3PEHMI B OTHOLLUEHUN MOBPEXAEHWI N3BECTUTE 00 3TOM MECTHbLIN CEPBUCHBLIN
ueHTp komnaHum Keysight Technologies.

lMocne BCKPbITUS ynakoBOYHOW Tapbl ¢ npubopom B2980 v npuHagnexHOCTAMU MpoBepbTE Hanuune
KOMMOHEHTOB COMMacHO MPUIOXEHHOW K ynakoBke onucu. MNMpu obHapyxeHun HegocTaun nssectute ob
3TOM MECTHbIN CepPBUCHBIN LEHTP koMmnaHum Keysight Technologies.

MpoBepbTe yHKUMOHMPOBaHNe Npubopa B2980, kak onncaHo HWXe B nogpasgene 2.2.1.

Mpu obHapyxeHun Henonagok M3BecTUTe 06 9TOM MECTHbIA CEPBUCHBLIN LeHTp komnaHum Keysight
Technologies.

2.2.1 MNpoBepka pyHKUNOHMpOBaHUA npubopa Keysight B2980

1.
2.
3.

Y6eautecb B TOM, YTO BbIKIO4aTenb NUTaHWUS YCTaAHOBIEH B nonoxeHne BbIKJ1.
MpucoeanHWTE CETEBOW LUHYP K THE3QY CETEBOro BBOAA HA 3aHEN MaHEeNn 1 K CETEBOW PO3ETKE.
Hakmute BbIKNtovaTenb NUTaHUs, YToObl BKITUNTE Npubop.

Ha gucnnee nosiBnsieTcst Ha4anbHbIA 3KpaH 1 aBTOMaTUYECKN BhINOSHAETCSA CaMOMNpoBepKa Nnocrie BKIto-
YyeHus nuTanusa. Ecnu npubop B2980 paboTaet HopmanbHO, TO Auchnen byaeT BbIrMsAeTb Tak, kak Noka-
3aHo Ha puc. 2-1.

B2981A/B2983A B2985A/B2987A

Puc. 2-1 Bwup aucnnes nocne BKIOYEHNSA NUTAHUSA

2.2.2 lpoBepka HanNnM4MA oWNGOK

Owmnbkn MOXHO NPOBEPUTL, KaK ONMMCAHO HUXE.

1.

HaxmunTte dyHKUMOHanbHble knaBuwn System Menu > System > Error > Log. OTkpbiBaeTCcA gnanorosoe
okHo Error Log.

[MpoBepbTEe, MHONMLMPYHOTCS N OLWMOKM B 3TOM AMAnoroBOM OKHe.
Ecnu HeT owmnbok, To oTtobpaxaetca coobuieHune "0, No Error".
Haxmute OK, 4TOObI 3aKpbITh ANANIOroBoe OKHO.
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2.3 YcrtaHoBKa npubopa Keysight B2980

B atom pasgene cogepxutcs MHoOpMaums, KOTOPYK Bbl AOMXHbI NPUHATE BO BHUMaHWE MpU YCTaHOBKE
npubopa Keysight B2980. 3ta nHdopmaumsa nsnoxeHa B cnegyromnx nogpasgenax:

P Tt B V1Y o N I T= T (o y =Tt 2T Yo 1 USROS 35
2.3.2  YCIIOBUSA KCTITYATALMM ...eeeieiiieaeeeeaeeeieieeeaeeeaaauneeeeeeeaeeaaannnteeeeaaeeeaaaannseeeeeeeeeeaaaannsesenneeeeeeannnseeneess 35
2.3.3  TIpPUCOEONHEHNE CETEBOTO LLHYPA ..eeeeiurreresauureeeaaueeeaeaannseaesanseeesaasseessaasseeesaanseeessasseessansseeesannnens 36
2.3.4 YCcTaHOBKaA YaCTOTbl CETEBOMO HAMPSIKEHMST ..eeeeieieieieieieieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeseeenennes 36
2.3.5 YCTAHOBKA OATbl M BPEMEHWM .....ccceeeieieieiiieieieeeeeeeeeeeee et eeeeeeeeeeaeeeeeeeeeeeseeeeesesesesessasssssssssssssssssnsnnnrnnes 36
2.3.6 YcTaHOBKa NPUOOPA HA PABOUEM CTOME ...iiueeiieiiiiiieeiiieeeeaaiteeee sttt e e s et e e s ansbe e e s anbe e e e eannteeeeanneeas 36
2.3.7 YCTAQHOBKA MPUOOPA B CTOMKY ..eeeiuuueereiunieeesanseeeeaaueeeaesannteeesaseeassannseeesaanseeesaansseessansseeesannseeesssnnees 38

2.3.1 Mepbl 6e30nacHoCcTH

O6pawantech Kk pasgeny "Obwwme ykasaHus mep GesonacHocTu" Ha cTp. 8 aaHHoro PykosopcTtea. epen
TEeM, Kak NpucTynaTb K yCTaHOBKE M BBOAY B akcnnyaTauuto npubopa Keysight B2980, npoeepbTe ero co-
CTOSIHME M M3y4uTe npeaynpeanTenbHble yKasaHus B TekcTe gaHHoro Pykosopactsa. [NpedynpeanTencHble
yKasaHusi B OTHOLLEHUW OMNpefeneHHbIX npoueayp cogepkartcs B COOTBETCTBYHOLUMX MecTax 3Toro PykoBo-
acTea.

B oTHoweHnn npubopos B2983A n B2987A obpaluanitech Takke K rrnaee 6, rge onvcaHbl Mepbl NpeaocTo-
POXXHOCTU Npy 00paLleHnn CoO BCTPOEHHOM NIUTUN-MOHHOW aKKyMynsTOpHoM B6aTapeen.

2.3.2 Ycnosus akcnnyatauum

NPEOYNPEXOEHUE

He pa6ortaiite ¢ npuGOpOM Npu HanMumm B aTMOCchepe BOCMTaMEHSIIOLLMXCA ra3oB UM NapoB.

Hwxe onncaHbl ycrnosus akcnnyataumm npuéopos B2980. 3Tu npubopbl paccunTaHbl Ha 3KCnyatauuio B
nomMeLLeHnN.

e TemnepaTypHbI AnanasoH

Pa6ouunin TemnepaTypHbIi Mana3oH: 0°C = +45°C
0°C + +35°C npwu 3apsagke akkyMmynsaTopHon batapeu

TemnepaTtypHbI AMana3oH npu xpaHeHun: —-20°C ++60°C
e OTHOCUTENbHAs BNAXHOCTb

Mpwu akcnnyatauum npubopa: 30% + 80%, 6e3 koHaeHcaumm
Mpwu xpaHeHuu npubopa: 10% + 90%, 6e3 KoHaeHcaunn
¢ BbicoTa Hag ypoBHEM MOPS
Mpu akcnnyatauum npubopa: 0 + 2000 meTpoB
Mpu xpaHeHun npubopa: 0 + 4600 meTpoB
® TpeboBaHWNA K 3NEKTPONUTAHMIO: 100 B + 240 B (£ 10%), 50/60 Iy
¢ MakcnmanbHas noTpebnsemasi MOLLHOCTb: 80 BA
e Pa3swmepbl

Bes py4dku 1 onopHbIX Hoxek: 88 MM (BbicoTa) x 213 MM (wmpuHa) x 350 mm (rnybuHa)

HacTtonbHas koHurypaums (C py4kor u ONOPHLIMU HOXKaMM):
104 mm (BbicoTa) x 261 MM (LwmpwrHa) x 374 mm (rnybuHa)
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2.3.3 lpucoeanHeHne ceTeBOro WHypa

U FINAL = 0S5 %I MoxapoonacHo!

MpumeHsiiTe TONLKO CETEBOW WHYP, KOTOPLIW NpunaraeTcs kK npuéopy. MpumeHeHne ceTeBOro LWHypa apyroro
TMNa MOXET NPUBECTM K ero neperpesy U BO3ropaHuio.

SN 29SS OnacHOCTbL NOpaXXeHUsl ANeKTPUYECKMM TOKOM!
CeTeBOM WHyp obecneunBaeT 3a3emiieHMe liaccu npubopa uyepe3 TPeTMI NMPOBOA 3ALWMTHOFO 3a3eMIIEHUS.
MpucoeaunHuTe ceTeBOW WHYP K CETEBON PO3eTKe, 000PYAOBaHHOW 3aLWMUTHLIM KOHTAKTOM.

MpucoeguHnTe ceTeBom LWHYp K rHe3gy ceteBoro Beoga IEC 320 Ha 3agHen naHenu npubopa. Ecniv Bbl 06-
HapyXuTe, 4YTO K Npubopy npunaraeTca HenoaxoAdLWmUn ceTeBon LWHYpP, obpawantecb B bnvxanwni cep-
BUCHbIN LeHTp komnaHuu Keysight Technologies.

Mpnbop obopynoBaH yHMBEpPCanbHbIM CETEBLIM BXOLOM, PacCYMTaHHbIM Ha HOMMHANbHOE CETEBOE Hanps-
»eHue ot 100 B go 240 B.

OTcoeanHsieMbIn ceTeBom LWHYP MOXHO UCMOb30BaTh A1 3KCTPEHHOro OTCOeAMHEHUA npm6opa OT 3NEKTPOCETU.

2.3.4 YcTaHOBKa 4acTOTbl CETEBOro Hanpsi>KeHusl

B cocTtosiHMm noctaeku npubopa ¢ 3aBoga 3agencTBoBaHa OyHKLMS aBTOMATUYECKOrO ONpPeaerneHnst YacTo-
Tbl CETEBOrO HanpshkeHud. Ha HavyanbHOM 3KpaHe oTobpakaeTcsi yctaHoBka Power Line Frequency: AUTO.
Ecnn aTa ycTtaHOBKa He n3MeHunach, TO BaM He HYXXHO yCTaHaBNUBaTb YaCTOTY CETEBOIO HaMNpPshKEHUS.

OpHako Bbl MOXETe CaMOCTOATENbHO YKa3aTb 4acCTOTy CeTeBOro HanpsaxXeHusa. B Takom cny4vyae OTKNnKW4uTe
¢)yHKHMlO aBTOMaTM4eCKoro onpeneneHna 4actoTbl CETEBOrNo Hanps>XXeHua U HaXxXMute cnenyruimne Ct)yHK-
LIMOHalbHbI€ KINaBULLWN:

e Y106kl 33gaThb yacTtoTy 50 Nu: System Menu > System > PLC > 50 Hz
e Yt00bI 3agaTb yacTtoTy 60 y: System Menu > System > PLC > 60 Hz
e UYTt0oObl aBTOMATMYECKN ONpeaennTb U yCTaHOBUTL YacToTy: System Menu > System > PLC > Auto Detect

YTtobbl 3a4ecTBOBaTb MMM OTKMUNUTL (DYHKLMIO aBTOMaTU4ECKOrO OMpPeAeneHnss 4acToTbl CETEBOMO Ha-
NpsbKkeHWs nocne BKNtoYeHnst npubopa, yctaHosute ON unu OFF B none Power-on PLC Detect B guanoro-
BOM OkHe System Start-up, kOTOpoe OTKpbIBAeTCA HaxaTueM (OyHKUMOHanbHbIX knasuw System Menu >
System > Start-up.

2.3.5 YcTaHOBKa AaTbl U BpeMeHMU

Bkl MOXxeTe ycTaHOBUTL AaTy 1 BpemMs B gunanorosoM okHe Date and Time, KoTopoe OTKpbiBaeTCs HaxaTnem
PyHKLUMOHanbHbIX knasmw System Menu > System > Info > Date/Time.

2.3.6 YcraHOoBKa npubopa Ha pabo4yem cTtone

Onsa ynobcTtea paboTbl ¢ NpubOpPOM Bbl MOXETE YCTAHOBUTL €ro B HAKMOHHOM MOMOXEHWN C OMOPOW Ha pyY-
Ky Ans nepeHocku. YTobbl OTperynmpoBaTb py4Ky, BO3bMUTECH 3@ €€ LUapHUPbl U OTTSHUTE KX Hapyxy. 3a-
TEM MOBEPHUTE PYYKY B HY>KHOE MOMOXKEHME.
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Korga npnbop B2983A/B2987A paboTaeT ¢ BHyTPEHHE!N NUTUI-MOHHON akkyMynsTOpHOW BaTapeei, TO NpW NOBbILIEHUN
TEMNepaTyphl OKpyxatoLen cpeabl Ao +45°C 1 Bbile NPOMCX0aUT aBapuHOE BhIKMKOYeHMe npubopa 6e3 coxpaHeHus
YCTaHOBOK napameTpoB. Bo n3bexaHue 31oro octaensiTe BOKpyr npubopa cBoboaHoe npocTpaHcTo nopsgka 10 cv v
He HakpbIBanTe nNpubop ceepxy 1 no Hokam.

Onuuu ceteBbIX wHypoB

Onums 900

Onumsa 901

Onumsa 902

Bunka: BS 1363/A,
250B, 10 A

Ne ans 3akasa: 8120-4420

Bunka: AS/NZS 3112,
250B,10A

Ne ans 3akasa: 8120-4419

Bunka: I[EC 60277-1,
250B, 10 A

Ne nns 3akasa: 8121-1226

Onums 903

Bunka: NEMA 5-15P,
125B,10 A

Ne nns 3akasa: 8120-6825

Onuus 904

+,

Bunka: NEMA 6-15P,
250B, 10 A

Ne ans 3akasa: 8120-3996

Onuusa 906

Bunka: SEV 1011,
250B,10A

Ne ons 3akasa: 8120-4416

Onuusa 912

Onuusa 917

Bunka: SB 107-2-D1,
250B, 10 A

Ne ans 3akasa: 8121-1655

Bunka: 1S 1293 IS 6538,
250B, 10 A

Ne ans 3akasa: 8121-1690

Onumsa 918

Bunka: JIS C 8303,
125B,12A

Ne ans 3akasa: 8121-0743

Onuusa 919

Bunka: Israel Sl 32,
250B, 10 A

Ne ons 3akasa: 8121-0724

Onums 920

Onums 921

Bunka: IRAM 2073,
250B, 10 A

Ne ans 3akasa: 8121-0725

Bunka: CEl 23-16,
250 B, 10 A

Ne ans 3akasa: 8121-0722

Onuus 922

Bunka: GB 1002, figure 3
250B, 10 A

Ne nns 3akasa: 8120-8376

Onums 923

Bunka: SANS 164-1,
250B,10 A

Ne ons 3akasa: 8121-0564

Onuusa 927

%

Bunka: NEMA WD-6,
250B, 10 A

Ne nns 3akasa: 8120-0874

Onums 930

Bunka: NBR 14136,
250B, 10 A

Ne nns 3akasa: 8121-1809

Onums 931

Bunka: CNS 10917-2,
125B,10 A

Ne ans 3akasa: 8121-1635

Onumsa 932

Bunka: CS 0017,
250B,10 A

Ne ons 3akasa: 8121-1638

PyKOBOACTBO ansa nonb3oBartens
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2.3.7 YctaHOBKa npubopa B CTOMKY

YKA3AHWE

[ns ycraHoBku npubopa B2980 B cTOiKY NOMb3ynNTECH KOMMMEKTOM L1151 MOHTaXa B CTOKY (onuus 1CM).

YKA3AHWE

Korga npubop B2983A/B2987A paboTtaeT ¢ BHYTPEHHEN NUTUI-MOHHOM akkyMynsaTopHoi BaTapeen, TO Npu NOBbILLEHWM
TEMnepaTyphl OKpyxatoLen cpegbl 4o +45°C 1 Bbille NPOMCX0aUT aBapuHOE BhIKMKOYeHMe npubopa 6e3 coxpaHeHus
yCTaHOBOK napameTpoB. Bo n3bexaHue aToro octasbTe Hag npubopom cBobogHoe npocTpaHcTso nopsiaka 10 cm.

Mpunbop Keysight B2980 moxHO ycTaHOBUTE B cTOWKy 19-gtonmoBoro wkada EIA. OH paccumTaH Ha MecTo
Ons oByX cTaHgapTHbIX 6riokos (2U).

Mepen yctaHoBkow npubopa B2980 B CTOMKY CHUMWUTE C HEro nepegHuin 1 3afHUin pes3mHoBbIE aMmopTu3a-
TOpbI, @ TaKKe Py4Ky Ans NepeHOCKN.

Kak cHATb amopTusatop
PacTaHuTe peanHOBbLI aMopTU3aTop 3a Yron U CHUMUTE ero ¢ kopnyca npuéopa.

Kak CHATb pyuKy Ansi nepeHoCKu

1. Bo3bMuTECH 3a LLIAPHUPLI PYYKM U OTTSIHUTE UX B pasHble CTOPOHbI. JTO MO3BOMWUT Bam MOBOpaYMBaTh
PYUKY.

MoBepHWTE pyyKy B BEPTUKANIbHOE MOMNOXEHWE, 3aTEM YCTaHOBUTE NpubOp ropusoHTanbHo.

SN

. OTTAHUTE WapHMPbI PYYKM B CTOPOHbI U CHUMUTE PYYKY BBEPX.

NMPEAOCTEPEXEHUE

I'Ipm YCTaHOBKE PY4KM Ha MECTO O6paTMTe BHUMaHWE Ha €€ HanpaBieHNE. HenpanmbHa;l YCTaHOBKa MOXET NPUBECTN K
MeXaHU4YeCKUM NoBPEXOEHNAM.
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2.4 TexHnyeckumn yxopn

[na nopaepxanHns npubopa Keysight B2980 B xopoLlemM COCTOSIHUM HEOOXOAUM PErynspHbIi TEXHUYECKNIA
yxogd. MNpn BO3HMKHOBEHMM Npobrem obpaljantecb B OrAvbKamwMm CepBUCHBIM LeHTP KomnaHun Keysight
Technologies.

MaTepman 9TOro pasaena U3noXeH B crnefyrLwmnx nogpasaenax:

A I © T oy = W o) =L o2 T 1= T PRSP 39
A B 07 1V (o] a0 To) 1Y o] c- PO OPRPPR 39
P T B 071V (0] = 117 (o] o To )= 1 c- RS RRRROSR 39
A (€= V1 | 10T o o] = - LSRR 40

2.41 OuuncTKa OT 3arpsAA3SHEHUNn

SN 29SS OnacHOCTbL NOpaXXeHUs1 ANeKTPUYECKMM TOKOM!

Bo n3bexaHune nopaxeHus 3nNeKTPUYECKUM TOKOM OTCcoeauHANTe npubop B2980 ot anekTpoceTH, npexae Yem
NPUCTYNaTh K OYMCTKE OT 3arpsisHEHMI.

[poTpuTe BHELLHME NOBEPXHOCTU KOpNyca CYXOW UNn crierka yBnaXXHEHHOW TPSAMNKOW. He npumeHanTe moto-
lMe CpeacTBa U XUMUYECKue pactBopuTenu. He nbiTanTech 3aHMMAaTbCH YMCTKOW KOMMOHEHTOB BHYTPU
npubopa.

2.4.2 CamonpoBepkKa

Mpnbop Keysight B2980 peanuayeT gyHKLNIO CaMOMpPOBEPKM ONS NMPOBEPKN ero pyHKUMoHmpoBaHusi. Ca-
MonpoBepKa BbINOJTHAETCA aBTOMAaTU4YeCKN Nocrie BKIYeHUA np|/|6opa. PeKOMquyeTCﬂ BbIMOJTHATL CaMO-
NPOBEPKY MPU yKa3aHHbIX HWXKE YCIOBUSIX M AN YKa3aHHbIX Lenen. Nepen BbINOMIHEHNMEM CaMOMNPOBEPKM
cnenyeT BbIKIMIOYUTL BbIXO4 KaHana n oTcoeanHUTb OT npm6opa BCe nsmepuTternbHblie U npoyune kabenu.

e Korga KaHan HaxoguTcs B COCTOSIHUM 6ﬂ0KI/IpOBKM BCneacrTBue neperpesa.

B aTom cocTosiHuM Ha akpaHe ¢ cepbiM DOHOM MOABASETCA AManoroBoe okHo Emergency. (3To OKHO He
NosIBMSIETCA B PEXMME ANCTAHLUMOHHOIO YrNpaBneHusl, Korga BbIkMoYeH gucnneit). CBeTuTca uHamkaTop
ERR 1 He paboTaeT BbiknoyaTens kaHana On/Off.

BbinonHute camMonpoBepKy, 4yTOObI p836J'IOKVIDOBaTb kaHan. KaHanom MOXHO 6yp,eT nonb30oBaTbCA CHO-
Ba, €CJ/1in caMonpoBepKa He O6Hapy)KVIT Henonagky.

¢ Korpga Bbl nogo3peBaeTe, YTO NpUBop HeENCNpaBeH.
e [Ins uenen npomnakTMyeckoro TEXHUYECKOro yxoaa.

Kak BbINOMHATL cCaMoOnpoBepKy
CamonpoBepKy BbIMOSHAOT B COOTBETCTBUM C OMUCAHHOW HWXEe NpoLieaypow.
1. Ecnv npnbop HaxoanTcs B pexxume ANCTaHLUMOHHOMO ynpaeneHus, HaxkmuTe knasuwy Cancel/Local.
2. HaxwmwuTe kHonKy BbikntovaTens On/Off n y6eamTtecb B TOM, 4TO noracra nogcBeTKa 3TON KHOMKW.
3. OtcoegnHuTe OT Nnpubopa BCe n3amepuTenbHbie U Npoyne kabenu.
4. Haxmute cnepyowme yHKUMOHAMNbHbIE KNaBULLIK:
System Menu > System > Cal/Test > Self-Test.
OTKpblBaeTCA ANanoroBoe OkHO NOATBEPXKAEHUS.
5. Haxmute OK, 4Tobbl 3anyCTUTb CaMOMpPOBEPKY.

2.4.3 CamokanubpoBka

Mpubop Keysight B2980 peanunsyeT cyHKUMIO camokanmbpoBKu Ais NogaepkaHusa TOYHOCTU U3MEPEHUN.
BbinonHsinTe camokanMbpoBKy, kKoraa TeMnepartypa oKpyXarowen cpegbl uameHnTces Ha + 3°C unm 6onblue.
OTO BaXHO AN TOYHbIX U3MEPEHUI, YTODObI CBECTU K MUHUMYMY BNUsIHUE TemnepaTypHoro apenda. Camo-
KanMbpoBKy crnefyeT BbINOMHATL nocrne 60-mMyMHYTHOrO nporpesa npubopa. lNepen BbINOMHEHNEM CaMoOKa-
nMBpoBKU criegyeT BbIKMYUATL BbIXOA MCTOYHMKA HaMpsKEHWS U OTCOeauHWUTbL OT npubopa Bce usamepu-
TenbHble U Npoyne Kabenu.
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Kak BbINONHATbL caMoKanmMbpoBKy
CamokanubpoBKy BbIMOMHAIOT B COOTBETCTBMMN C ONNCAHHOMN HDKE NpoLeaypomn.
1. Ecnu npnbop HaxoanTcs B pexxume ANCTaHLUMOHHOMO ynpaeneHus, Haxkmute knasuwy Cancel/Local.
2. HaxwmwuTe kHonKy BbikntovaTens On/Off n y6eamTtecb B TOM, 4TO noracrna nogcBeTka 9TON KHOMKW.
3. OtcoegnHuTe OT Nnpmubopa BCe n3amepuTenbHbie U npodne kabenw.
4. Haxmute cnepyowme yHKUMOHAMNbHbIE KNaBULLIK:
System Menu > System > Cal/Test > Self-Cal.
OTKpbIBaeTCA AManorosoe OkKHO NOATBEPXKOEHMS.

5. Haxmute OK, 4yTobbl 3anycTUTL CamoKannbpoBky.

2.4.4 KannbpoBka

CnepyeT nepnoanMyeckn BbINOMHATL KannMBpPOBKY M perynmpoBky npubopa Ansg noggepXaHus ero cooTseT-
CTBUS cneundukaumam. PekomeHayeTcs BbINONMHATL KannbpoBKy He pexe ogHoro pasa B rog. [ns seinon-
HeHMs KanubpoBKU M perynupoBku npubopa obpalwantecb B CEPBUCHBLIN LEHTP komnaHum Keysight
Technologies, rae aTn onepaunm BbIMOMHUT 00YYEHHbIN NEPCOHAN TEXHUYECKOro cepaumca.

2.5 MoHTax uenu 6110KUPOBKHU A

CopepxaHune aToro pasgena otHocutcs K npubopam Keysight B2985A n B2987A, koTopble nogaepxvBaroT
dyHKumo 6nokunposkn. Llens 6noknpoBkn npegcraBnsieT cobor NPOCTYO SMEKTPUYECKYIO LieMb, Kak NokazaHo
Ha puc. 2-2. OTa uenb pa3MbIKaeTcsi, Koraa OTKpbIBaeTCs ABepua A0CTyna, U 3aMbIKaeTcsl, KOr4a 3akpbiBaeTcs
ABepua goctyna.

Mpnbop B2985A/B2987A He mMoxeT nogaBaTbh BbiCOkoe (Bbiwe * 21 B) HanpspkeHue, Korga pasoMKHYT Bbl-
BoA 6nokmpoBkn. 1N BbIBOAA BbICOKOrO HanpsiXeHns Heo6xXoAMMO COeAMHUTL 3TOT BbIBOA C Lenblo Brioku-
POBKWM, CMOHTUPOBAHHOW B 3KPaHUPYIOLLEN Kopobke unu Apyrom UamMeputeribHoM npucnocobnexHuun. Lienb
6roknMpoBkM Heobxoamma Ans nNpefoTBpaLLeHMs NopaXKeHUs Nonb3oBaTens 3NeKTPUYEeCcKM TOKOM, KOraa OH
npuKacaeTcs K uaMepuTenbHbIM BbIBOAAM.

NPEAYNPEXOEHWUE

Mexay rHesgamu High n Low MCTOYHMKa HanpsiKeHWs MOXeT NPUCYTCTBOBATb NOTEHLUMaNbHO OnacHoe Hanps-
xKeHue po * 1050 B, korga 3amkHyTa Lenb 6nokupoBKu. Bo usbexaHne nopaxeHUs ANEKTPUHECKUM TOKOM He
oz20/15lime Lenu 3TUX rHesga.

Heob6xoanMMble KOMNOHEHTHI
e Csetoguog (Homep nsgenus Keysight: 1450-0641 unmn aHanornyHbIin) — 1 wr.
¢ KoHueBowu BbikntoyaTens (Homep nsgenusa Keysight: N1254A-402, 3101-3241 nnv aHanornyHbIn) — 2 LWT.

o [onoBka coeguHuTens B6NoKUPOBKY, YeTbipexkoHTakTHas Bunka Phoenix Contact 1881341 unu ananorny-
Has — 1 wT. (NpunaraeTcs)

e CoeguHuTenbHbIE NPOBOAA AOCTATOUHOW ANMHbLI ANst NPUCOEANHEHMS SKPaHUPYHOLLEN KOpobknu K coeau-
Hutento Interlock Ha 3agHen naHenu npubopa B2985A/B2987A

Mpoueaypa MoHTaxa

1. YcTtaHoBuTE B aKpaHUpyoLLyo KOPOBOKy ABa KOHLEBbLIX BblKNtoyaTens Tak, YToObl BblKMoYaTenu 3ambika-
nuck, Koraa 3akpblTa ABepua OoCTyna, U pasMbikanucb Npu OTKpbiBaHUW ABepubl. Padmepbl KOHLEBbIX
BbIKMNoYaTenemn ykasaHol Ha puc. 2-4 un 2-5.

2. CMOHTUpYITEe CBETOANO Ha 3KpaHMpyloLen kopobke. Pasmepbl cBeToamnoaa ykasaHbl Ha puc. 2-3.

OTOT CBETOAMOA UCMONb3YETCsl B KAYECTBE UHAMKATOPA BbICOKOrO HaMNpshKEHWs, KOTOPbLIN CBETUTCS, KO-
roa npubop B2985A/B2987A HaxoauTcs B pexmnMe nogayun HanpsxeHus soiwe = 21 B.

3. BosbmMuTe npoBoa M COeaMHUTE OBa KOHLEBbLIX BbiKMo4yaTens nocrnenoBaTenbHO MeXOy KOHTaKTHbIMU
BbiBOAAMU 1 1 2 FONOBKW COeaAUHUTENS BGITOKUPOBKM.

YTtobbl npnucoegnHnTb NpoBO4 K rOJI0OBKE cOoeaunHuTend 6J'IOKI/1pOBKM, NpoCTO BCTaBbTe €ro B COOT-
BEeTCTByHOLlEE OTBEpCTHE. Ecnu Bbl no owmnbke BCcTaBute npoBoa B Apyroe oTeBepcCTtue, BbiTalnute ero n
BCTaBbTE, Kyaa Hano. YTtoObl BbITAWNTD npoBo4, creayeT HaXaTb COOTBETCTBYHOLLYHO OpaHXXEeBYH KHOMKY.
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4. Bo3bmMuTe NpOBOA U MPUCOEANHUTE CBETOAMOL MEXY KOHTaKTHbIMW BbIBOAAMMU 3 1 4 rONOBKW COEANHU-
Tens 6rokupoBKy.

5. lpucoeauHnTe ronosky coeamHUTENs 6rokMpoBku kK coegnHuTento Interlock Ha 3agHel naHenu npubopa

B2985A/B2987A.
JKpaHupytoLLas Kopobka
CeeToanog
KoHuT. CwurHan
1 3emns
2 Bnokuposka
3 10 MA npu HanpsixeHun 2 B
B COCTOSIHUW BbICOKOTO HaNpPsKeHUst
— | = 4 3emns
l'onoBka coeanHUTeNs GrIOKMPOBKY,
'D‘Bepua pocTyna YeTbIPEXKOHTaKTHas BUNKa
'_ ' KoHueBble BbIkntoyatenu ®» [lpucoeanHUTL
:}"’E oo 1 K COBAMHUTENIO
l Interlock Ha 3agHei
Llenb 6rokmpoBkm naxenu B2985A/87A

Puc. 2-2 Llenb 6rnoknpoBkm

PE

[}
1

| |
1/ N " | @5 |
v || @56

Katog (-)  Awog (+) Pa3vepbl ykadaHbl B MUIIMMETPaxX

Puc. 2-3 Pasmepbl ceeToamnona (Homep nsgenusa Keysight: 1450-0641)
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Puc. 2-4 Pa3smepbl kOHLEBOro 6r10KMpoBoYHOro Beikntovatens (Keysight N1254A-402)
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Puc. 2-5 Pa3smepbl KOHLEBOro GrIOKMPOBOYHOrO BhIKMoYaTens (Homep nagenua Keysight 3101-3241)

2.6 [pucoegnHeHue nHtepdencos

NMPEOOCTEPEXEHUE
dnekTpocTatuyeckue paspsagbl cebiwe 1 kB B6nM3n coeguHutenen uHTepdencoB MoryT Bbi3BaTh cboit B pabote npu-
Bopa v notpeboBatb BMeLLATENLCTBA OnepaTtopa.

Mpnbop B2980 nopnepxuBaeT uHTepdericbl GPIB, LAN n USB. Bce Tpu uHTepdberica BKNOYaTCs npu
BKITtOUeHUn npubopa. lMNMpucoeanHute nHTepENncHbl Kabenb K coeanHUTEN0 COOTBETCTBYIOLLEIO MHTEp-
denca. [anee B 3TOM pasfgerie onucaHo, Kak CKOHpUrypnposaTb UHTEPdENCHI.

WHuankatop LAN Ha nepegHen naHenun CBETUTCS, Korga NpUcoeanHEH N CKOHAUIYpUpOBaH NOPT fNOKanbHON
cetu (LAN).

Mpnbop B2980 obecneumBaeT koHTponb coeanHeHusi Ethernet. Bo Bpems koHTponsa coeguHenns Ethernet
HenpepbIBHO KOHTPONMPYeTCa U aBToMaTuyeckn nepekoHpurypupyetca nopT LAN.

2.6.1 WUHTepdencol GPIB n USB

3a nogpobHon nHopmaLmeir o coeauHeHusx uHTepdercos GPIB u USB obpawaitteck k pykosoactsy Connectivity
Guide, koTOpOE yCTaHaBNMBaETCs C nakeTom BubnuoteuHbix nporpamm Keysight 10 Libraries.

OnuncaHHasa Hwke npouenypa NoMOXeT BaM ObICTPO NpucoeguHUTb Baw Npubop K YHMBEpPCanbHOW UHTEpP-
dencHon wuHe (GPIB). Ha cneaytowem pucyHke nokasaHa TunMyHasi cuctema ¢ nHtepderncammu GPIB

Mp1COeaMHNTL K NOpPTY
GPIB Ha npubope

“
Kabenb GPIB PC

[Mp1coeanHNUTb K YCTaHOBIIEHHOM
B KOMMbloTepe nnare nHtepdeiica GPIB !
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1. Ecnu Bbl elle He caenanu 3To, yCTaHOBUTE Ha Ball KOMMbIOTEP nNakeT GubnuoTeyHsbix nporpamm Key-
sight 10O Libraries Suite ¢ npunaraemoro kK Bawlemy npubopy KomnakT-gucka.

2. Ecnu B BalleM KOMNbIOTEPE He yCcTaHoBreHa nnata uHtepdenca GPIB, To Bbiknounte komnboTEP U
yctaHoBuTe nnaty GPIB.

3. lNpucoenmHute Baw npmnbop k nnate nHtepgenca GPIB ¢ nomowbio nHtepdencHoro kabensa GPIB.

4. Bocnonb3yntecb ytunutor Connection Expert ns naketa nporpamm Keysight 10 Libraries Suite, 4To6bl
CKOH(PUrypmpoBaTh NapameTpbl ycTaHOBNEHHON nnaThl MHTepdenca GPIB.

5. MNpubop B2980 nocrtaenseTcsa ¢ agpecom GPIB, yctaHoBneHHbIM Ha 23. YToObl NOCMOTPETL MK U3Me-
HUTb agpec GPIB, HaxxMuTe oyHKUMOHanbHble knaemwm System Menu > 10 > GPIB. lNosiBnsieTca guano-
rosoe okHo GPIB Configuration.

YTtobbl M3amMeHUTb agpec GPIB, nonb3ynTecb NOBOPOTHOW PYYKOW WMW KraBuLIaMW-CTPenkamu, 3aTtem
HaxxmuTe OK, uToBbl YCTAaHOBUTL 3TO 3HAYEHME.

6. Tenepb Bbl MOXeTe nonb3oBatbes pyHkumen Interactive 10 ytunutel Connection Expert ansa B3aumoaen-
CTBMS C BaWMm Npubopom mnu nporpaMmmMmMpoBaTh Ball Npubop C NPUMEHEHWEM pasnUYHbIX cped npo-
rpaMmMrpPOBaHUA.

OnwncaHHasa HwxKe npouedypa NoMoXxeT BaMm ObICTPO NpucoeanHUTb Ball Npubop K yHUBepcanbHOW nocne-
posaTensHou wnHe (USB). Ha cneaytoem prcyHke nokasaHa TMNUYHas cuctema c uHtepdgericamm USB.

MpucoeouHnTs k nopty USB
Ha npubope PC .u'

Kabenb USB

-
MpuGop MpucoeanHuTs K nopty USB S
Ha KoMmbloTepe

1. Ecnu Bbl elle He caenanu 3To, YCTaHOBUTE Ha Ball KOMMbIOTEP NakeT GMbnunoTeyHsbix nporpamm Key-
sight 10 Libraries Suite c npunaraemoro k Bawiemy npnbopy KOMMakT-gucka.

2. TMpucoeamHute nopt USB Device, pacnonoxeHHbIN Ha 3aaHen naHenu npubopa, k nopty USB Ha Bawem
KOMMbIOTEPE.

3. C nomowpto ytnnutel Connection Expert ns naketa nporpamm Keysight IO Libraries Suite komnbtotep
aBTOMaTU4YeCKn Ono3HaeT Npnbop. OTO MOXET 3aHATb HECKONbKo cekyHa. Korga npubop ByaeTt onosHaH,
Ha 3aKpaHe komnbloTepa noseutca ncesgoHnm VISA, ctpoka IDN n agpec VISA.

Bbl MoxeTe Takke BbI3BaTb agpec VISA npubopa ¢ nepegHen naHenu. Haxmure dyHKUMOHanNbHbIE Kna-
Buwmn System Menu > I/O > USB. Torga agpec VISA nosiButcs B gvanorosom okHe USB Status.

4. Tenepb Bbl MOXeTe nonb3oBaTbcs dyHkumen Interactive 10 ytunutel Connection Expert ansa ssanmoaen-
CTBUS C BawuvM npubopoM mnm nporpammMmupoBaTh Ball Npubop ¢ NPpUMEHEHNEM pasfnu4HbIX cpeg npo-
rpaMmMmnpoBaHus.
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2.6.2 WUHTepdenc LAN

3a nogpobHon nHopmaLmen o coeauHeHusx uHTepdeinca LAN obpalainTteck Kk pykosoactsy Connectivity Guide, ko-
TOPOE yCTaHaBnMBaeTcs ¢ naketom bubnuoTeyHbix nporpamm Keysight |0 Libraries.

OnucaHHasa HWxe npouegypa NomMoXeT Bam BbICTPO NpucoeanHUTL Baww npubop k nokansHow cetn (LAN) n
CKOHPUrypupoBaTb ero.

anCOGAMHeHMe K NTOKanbHOM ceTn obLWwero Nonb3oBaHuA

JlokanbHasi ceTb 0o6LLero Nonb3oBaHUs NpeacTaBnseT coOOM NnokanbHyH CEeTb, B KOTOPOW Npubopbl C MH-
Tepgencom LAN 1 KOMNbOTEPLI NPUCOEOUHSIIOTCS K CETU Yepe3 MapLUpyTU3aTopbl, KOHLEHTpaTopbl U/unm
KoMmmyTaTopbl. OBbIMHO 3TO KPYMHbIE CETU C LEHTPann3oBaHHbIM YMpPaBieHUEM U C Takumm crnyxbamu, Kkak
DHCP n DNS.
K nokaneHom cetu
MpucoeanHmnTs k nopTy LAN ~ 06LLero nonb3osaqns

Ha npubope | f
PC
= "
BOrO 2 8

Kabenb LAN — =]
===

K nnate cete

vtor wrepeica

1. Ecnu Bbl elle He caenanu 3To, YCTaHOBUTE Ha Ball KOMMbIOTEP NakeT GMbnmnoTeyHsbix nporpamm Key-
sight 10 Libraries Suite c npunaraemoro k Bawemy npndopy KOMMAakT-gucka.

2. TNpucoeamHnte Npmbop K NnokansHOW ceTu obLiero nonb3oBaHus. B coctostHumn noctaeku npubopa ¢ 3a-
BoAa ycTtaHoBkM napameTpoB LAN ckoHurypmpoBaHbl Ha aBTomaTudeckoe nonyyveHue IP-agpeca ot ce-
Tn ¢ nomolbio cepeepa DHCP (3agewnctBoBaH npotokon DHCP). MmenTe B Buay, 4To aTa npouenypa
MOXeT 3aHsTb 00 ofHOM MUHYThI. CepBep DHCP gorkeH 3apernctpmpoBaTtb MMs XocTa ansa npubopa ¢
nomMoLlblo auHammnyeckoro cepeepa DNS. Torga gns B3avMopenctsusi ¢ npubopom MoxHO OyaeT wc-
nonb3oBaTb MMsI XOCTa, a Takke |IP-agpec. Minankatop LAN Ha nepegHen naHenu npubopa OOMmKeH 3a-
CBETUTbLCA 3erieHblM, korga byaet ycnewHo ckoHdurypmpoBaH nopT LAN, nnm kpacHbiM B criydyae He-
yOa4yHOro cxofa KOHUryprupoBaHus.

Ecrnu Bam HYXHO CKOH(MUrypupoBaTh BPYYHYIO Kakue-nubo yctaHoeku napameTpoB LAN y npubopa, obpalyantecs K
nogpasgeny 4.10.5 3a uxcopmaumeir 0 kKoHUrypupoBaHui yctaHosok napametpos LAN ¢ nepegHei naHenn npu-
Gopa.

3. Bocnoneayiteck ytunuton Connection Expert u3 nporpammHoro naketa Keysight 10 Libraries Suite, yto-
Obl fobaBuTh B cnncok npubop B2980 n npoBeputb coeguHeHne. YTobbl fobaBMTL Npnbop B CNUCOK, Bbl
MoxeTe 3anpocutb yTunuty Connection Expert Ha obHapyxeHne npubopa. Ecnv npubop He GyageT Han-
OeH, nobasbTe NpMbOp B CNMCOK C UCMONb30BaHMEM MMEHM XocTa unu IP-agpeca.

NMPUMEYAHUE

Ecnu ato He cpaboTaer, obpalyainTecs k pasgeny "Troubleshooting” B gokymeHte Connectivity Guide.

4. Tenepb Bbl MOXeTe nonb3oBaTbca yHkumen Interactive 10 ytunutel Connection Expert ans sBzammogen-
CTBUS C Bawmm npubopom nnbo nporpammuposaTb NpUBop ¢ NPUMEHEHNEM PasnUYHBLIX cpea nporpam-
MupoBaHus. Bbl MoxeTe Takke Bocnonb3oBaTtbesd Web-6paysepom Ha Ballem koMnbloTepe Ans coeau-
HeHus ¢ NpMBopoM, Kak onNncaHo HXe B nogpasaene 2.7.1.

Kak nocmoTpeTb akTuBHOe coctosiHne LAN

YTtobbl MOCMOTPETL AENCTBYOLIME B HAcTosILLee BPeEMsi YCTaHOBKM napameTpoB LAN, HaxmuTe dyHKLMO-
HanbHble knaBuwm System Menu > 1/0O > LAN > Status. lNosBnsetca guanorosoe okHo LAN status. MimenTte
B BMAy, YTO AeNCTByloLWME B AaHHbIM MOMEHT ycTaHoBkM napameTpoB LAN ansa IP-agpeca, macku nogcetu
(Subnet Mask) n npuHsToro no ymonyanmio mexceteBoro nHrepdenca (Default Gateway) moryT otnunuatbca
OT YCTaHOBOK, 3adaHHbix B AnanoroBoM okHe LAN Configuration, B 3aBucMMOCTV OT KOHpurypauum ceTtu.
Ecnn aTn ycTaHoBKM pasnnyaloTcs, 3TO 03Ha4aeT, YTO CeTb aBTOMATMYECKN Ha3Ha4yuna cobCTBEHHbIE yCTa-
HOBKM 3TUX NapaMeTpoB.
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BHeceHne nsmeHeHnn B yctaHoBKM napameTtpoB LAN

B coctosHum noctasku npubopa B2980 c 3aBoga 3apaHee CKOHUIYpUpPOBaHHbIE YCTAHOBKU NMapamMeTpoB
OOMKHbI paboTaTb B 6OMbLUMHCTBE NTOKanbHbIX ceTen. ECnn Bbl XOTUTE BPYYHYH M3MEHUTb 3TN YCTAaHOBKM,
HaXmuTe byHKLUMOHanbHble knasuwmn System Menu > 1/0O > LAN > Config. [NosiBnseTca gnanoroBoe oKHO
LAN Configuration.

[Mpu M3MeHeHUM MMEHU XOcTa HeobxoanmMo nepesarpyauts nprnbop B2980.

3a onncaHnem yctaHoBky napameTtpoB LAN obpaliantecs k nogpasaeny 4.10.5.

2.7 B3s3ammopgencTBue Yepes JNIoKanbHyH CeTb

2.7.1 NMpumeHeHue rpacpuyeckoro Web-uHtepdenca

Mpnbop B2980 copepxuT BCTPOEHHbIN rpadmyecknii Web-mHTepdelic, koTopbii NO3BONSET ynpaBnsTb
npmbopom ¢ MHTepHeT-Opay3epa Ha Balwlem KomnbioTepe. 34ecb JOMyCKalTCa MHOXECTBEHHblE OOHOBpe-
MEHHbIE COeAMHEHWS!, HO TOMBbKO C OOHOro KoMnbioTepa. C 4ONONHUTENBHBIMU COEOUHEHMAMU MOTYT YXyAa-
waTbcs paboyme xapakTepucTvku. He gonyckatoTCsl MHOXECTBEHHbIE COEAMHEHUS C HECKOMBbKUX KOMIMbIO-
TEepoB.

C nomoupbto rpacudeckoro Web-nHtepdenca Bol MoXeTe obpallaTbCs K PYyHKUUAM OpraHoB ynpasreHnsi
Ha nepeHelr NaHenu, BKIYas napaMeTpbl KOHUrypaumm nokansHom ceTu. To yAoOHbIM cnocod B3anmo-
nencrteus ¢ npmdopom B2980 6e3 npumeHeHns 6MbnmnoTtek BBOAa-BbIBOAA UNN OpaliBEPOB.

BcTpoeHHbiin rpacpuueckuin Web-uHtepdenic pabotaet tonbko Yepes untepdeiic LAN. OH tpebyeT npumeHeHus npo-
rpamm Internet Explorer 6+ unn Firefox 2+. HyxeH Takke mogynb Java, KoTopbiii cogepxutcs B cpege Java Runtime
Environment (o6pawanteck k cainTy komnaHum Sun Microsystems).

B cocTosiHum noctaBku npnbopa ¢ 3aBoda 3agencTBoBaH rpagudeckmin Web-nHrepdgenc.

w e Bl_ B298TA Electrometer / High R Meter : s
E Wi -
fomPi  Wielcome to your

Web-Enabled B2987A
ot Control

Infermation about this Web-Enabled B298TA: A

Wi A Raibly

Gamuia fian E
)

——

o L1 Ewart Ling WY IDDO0000

EETTT— _ 5
M e )

T oz

% 3 JHop ms
o Jiw Pagn

rovsromne——— (CAE

TCPIPA-ER2GRT AN hislipl: INSTR
TCPIP, A E298TA-CON0CinsI T HISTR

NelES0S Nime: A-B29BTA-ND00K

Ingtrment Address String:

Turn On Front Panel Identification

|14 advanced intormation about this Web-Enabled B2987A

Use Ihe navigation bar an the leftbo access your B2BSTA and relzled information.

YUTto6bl 3anycTutb rpadmdeckun Web-nHtepdenc, oencteyinTte cneayiowmm obpasom:
1. OTKpoWMTE MHTEPHET-Opay3ep Ha BalleM KOMMbIOTEpE.

2. BBegwute ums xocTa Bawero npubopa unm IP-agpec B none Address 6payaepa, 4Tobbl 3anyctuTs rpadu-
yeckun Web-uHTtepdeliic. NosenaeTcsa HadanbHasa ctpaHuua B2980:

3. YT0ObI MpUCTYNUTL K yNpaBneHWIO BawMM nNpudopom, HaxxmuTe kHonky Browser Web Control Ha pacno-
NOXXEHHOW CrneBa HaBUraLVMOHHON NaHenm.
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4. [Ona nony4yeHUs OOMOJNTHUTENBHOW CNpaBOYHON MHAOPMAaLMK O KaKOW-NMOO CTpaHWULE HaXMUTE SKpaH-
Hyto kHomky "Help with this Page".

Mpun XenaHum Bbl MOXeTe KOHTpONMpoBaTb A0CTYnN K rpadmnyeckomy Web-nHTtepdeincy ¢ npumeHeHnem 3a-
WKMTbl napornem. B coctosiHnm noctaekm npubopa ¢ 3aBoga yCTaHOBMeH naponb keysight. YTobbl M3MeHUTb
naponb, HaxmuTe kHonky View & Modify Configuration. 3a gononHutensHon nHgopmauuen o6 yctaHoBke
napons obpaljanTecb K OHITAaNHOBOW CNPaBOYHOM CUCTEME.

2.7.2 TNMpumeHeHue ceTeBoro teneanoctyna (Telnet)

Ytunuta Telnet (kak 1 AByHanpaBneHHble KaHanbl CBSI3M) NO3BOSISIET peanv3oBaTb APYron cnocob B3ammo-
aevicteus ¢ npnoopom B2980 6e3 npumeHeHnst bubnmnoTtek BBOAa-BbIBoga M ApansepoB. B nobom cnydvae
Bbl JOJDKHbI CHavana yctaHoBuUTb coeamHeHne LAN mexay komnbioTepom n npubopom B2980, kak onncaHo
BbILLIE.

B komaHaHoM okolike MS-DOS Beegute: "telnet hostname 5024", rae hostname — aTto nmsa xocta npubopa
B2980 unu IP-agpec, a 5024 — ato nopT Telnet npmubopa. Bbl JOMKHBI NONYy4YUTb OKOLIKO ceaHca Telnet ¢
3arofloBKOM, yKasblBalLMM Ha TO, YTO Bbl coefuHeHbl ¢ npubopom B2980. Tenepb Bbl MOXeTe BBOAUTb
komaHgbl SCPI.

2.7.3 NMpumeHeHMe ABYyHanpaBneHHbIX KaHanoB cBA3u (Sockets)

Mpnbop B2980 ponyckaet npumeHeHne nobon koMGMHaLMK OO YeTbipex OAHOBPEMEHHBIX COEAMHEHWN KaHanoB AaH-
HbIX, KaHaNoB YNpaBieHs 1 CETEBOrO TeneaocTyna.

Mpnbopbl Keysight ctaHgapTM3oBaHbl Ha NpuMeHeHue nopta 5025 ans ycnyr AByHanpaBreHHbIX KaHanoB
cBsA3n SCPI. KaHan gaHHbIx (data socket) y aToro nopta MOXHO MCNonb3oBaTh AN Nepegayn u npuema Ko-
maHg ASCII/SCPI, 3anpocoB 1 0TBETOB Ha 3anpockl. Bce komaHabl OOMKHBI 3aBepllaTbCsl pasgenurenem
CTPOK Ansi noAanexallero aHanusy coobLleHusi. Bce oTBeTbl Ha 3anpochl Takke 3aBepLlaloTCsi pasaenvre-
fieM CTPOK.

WHTepdeic nporpammnpoBaHnNs KaHanoB CBSI3W MO3BONSET Takke peanusoBaTb COEAMHEHME KaHana
ynpaeneHus (control socket), KOTopbIi MOXET MCMONbL30BATLCS KIMEHTOM AN nepefayn komaHabl device
clear 1 npvema 3anpocoB Ha o6cnyxnBaHue. B oTnmMume oT KaHana AaHHbIX, KOTOPbIA UCNONb3yeT PUKCUPO-
BaHHbIA HOMep nopTa, HOMep NopTa AN KaHana ynpaBneHust U3MeHSIETCS; OH AOSMKEH ObITb NOMyYeH NyTem
nepepauu cnegytollero 3anpoca SCPI Ha kaHan AaHHbIX: SYSTem: COMMunicate: TCPip:CONTrol?

Mocne nony4yeHvst Homepa nopTa MOXHO Pa3oMKHYTb CoeAuHeHWe kaHana ynpasneHus.. Kak u B criyyae ka-
Hana OaHHbIX, Bce KoMaHAbl Ha KaHan ynpaBreHusl OOMMKHbI 3aBepLuaTbCa pasaenuTenieM CTPoK, U Bce OT-
BETbl Ha 3anpochl, BO3BpaLlaloLLMECs Ha KaHan yrpaBlieHUs], 3aBepLUaloTCcs pasaenuTenieM CTPoK.

YTtobbl nepenatb komaHay device clear, cnegyet nocnatb cTpoky "DCL" Ha kaHan ynpasnenus. Korga npu-
6op B2980 ncnonHuT aTy komaHay, oH oTBeTUT cTpokor "DCL" obpaTHO Ha kaHan ynpasreHus.

3anpocbl Ha obcnyXuBaHWe paspeLlalTca ANA KaHanoB YNpaBneHUs ¢ NOMOLLb perncrtpa Service Re-
quest Enable Register. Korga 6yayT paspelueHbl 3anpocbl Ha obcnyxXnBaHue, nporpaMmmMa KiimeHTa npocry-
wmBaeT coegmHeHve ynpasneHus. Korga SRQ npyHumaeT 3HaveHue true, npmbop NockiniaeT KIMeHTY CTpo-
Ky "SRQ +nn". 3gecb "nn" — 310 3Ha4eHue BanTa crTaTtyca, KOTOpoe MOXET OblTb UCMOMB30BAHO KITMEHTOM
ONs onpegeneHns MCTOYHUKa 3anpoca Ha obcnyxunsaHue.
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2.8 TlpumeHeHue coeanHuTenen uMdpoBoro BBoAa-BbiBoAa U 3arnycka

Mpnbop B2980 obopynoBaH coeguHuTenem umdposoro Beoga-sbiBoga (Digital I/O). 3ToT 9-kOHTaKTHBIN
FHe3LI,OBOIZ coegnHuUTEenb CNyXnT OnNa BBOAa-BbiBOOA LI,VIqI)pOBbIX AaHHbIX o6|.|.1ero HasHayeHus. OH MoxeT
ObITb MCNOMBL30BaH ANA cneaywmnx QYHKUUR:

e Bxop 3anycka

* Bbixog 3anycka

¢ Bxoa-BbIxoA unpoBbIX CUrHaNoB

e Bxopn uMpoBbIX CUrHanos

o Bxopg Start of Test (SOT) ana maHunynatopa (COPTUPOBLLMKA) SMEKTPOHHBIX KOMMOHEHTOB

e Bbixog coctosiHns Busy ans maHunynatopa (CopTUPOBLLMKA) 9NEKTPOHHbLIX KOMMOHEHTOB

¢ Brixog End of Test (SOT) ans mannnynstopa (COPTMPOBLLMKA) 3NIEKTPOHHBIX KOMMOHEHTOB

HasHauyeHne koHTakTHbIX BbiBOAoB coeamHuTens Digital I/O nokasaHo B Tabnuue 2-1. KOHTaKTHble BbIBOAbI
DIO 1 + DIO 7 MOXHO Ha3Ha4YNTb OAHOWN N3 NEPEYUCIIEHHbIX Bbie YHKUMIA. YTOObI YCTaHOBUTL DYHKLMK

DIO, HaxmuTe yHKUMOHanbHble knasuwm System Menu > 1/O > DIO > Config. 3a nogpo6HocTamu obpa-
wantecb k nogpasgeny 4.10.6.

Mpnbop B2980 copepxut coegunHutenu Trigger In un Trigger Out 4nsa BXOAHbLIX Y BbIXOAHbLIX CUrHAMNoB 3anyc-
ka. OHM Mcnonb3yTCs ANS CUHXPOHM3aumMm paboTbl Npubopa ¢ BHeWHUM obopyaoBaHuem. NpumeHeHne
coegunuTtenen BNC obnerdyaeT npouenypbl COEAUHEHWIA.

o [1na nonydeHus curHana 3anycka ¢ BHelHero npubopa coeamHute kadenem BNC ero Bbixog 3anycka ¢
BX040M 3anycka Trigger In npnbopa B2980.

e [1na nogaym curHana 3anycka ¢ npubopa B2980 Ha BHewHMI npubop coeamHnte kabenem coegnHuTenb
Trigger Out npubopa B2980 ¢ Bxogom 3anycka BHeLLHero npubopa.

Ha puc. 2-6 nokasaHa cxema hopMmnpoBaTens CUrHaNoB LMEPOBOro BBOAA-BbIBOAA, MOAKITOUYEHHOMO K KaX-
[OMYy KOHTaKTHOMY BbiBoAy coeauHuTens Digital I/O n k coeguHutensam Trigger In/Out.

Veo
Rl >
? R2
K ynpaBrieH1io BBOAOM ¢ VNN Eg&w;gmmo
Trigger In,
Trigger Out
OT YrpaBMeHus BbIBOJOM Vee: +5 V
R1:5 kohm
R2: 100 ohm

Puc. 2-6 Cxema dhopmumpoBaTens curHanos LMgpoBOro BBoAa-BbiBOAA 1 3anycka

Tabnuua 2-1 HasHauyeHne KOHTaKTHbIX BbIBO4OB coeamHuTens Digital 1/0

KoHT. Ne 1 2 3 4 5 6 7 8 9

Ha3sHauveHue DIO 1 DIO 2 DIO 3 DIO 4 GND DIO 5 DIO 6 DIO 7 +5B
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3 Kak BbINOJIHATb U3MepeHus

B aTon rmaBe onucaHo, Kak BbIMONHATbL U3MEpPEHUs ¢ ucnonb3oBaHnem npmubopos Keysight B2980. Matepu-
an 3Ton rmasbl U3NOXEH B CriedyoLwwmx pasaenax:

TRt B /7 E 1Y 1= 0 T= T T ] - TR 50
3.2 VIBMEPEHME HAMPAKEHUS ....oeiiiiiieieeiiieeee ettt e e e sttt e e s sttt e e sabe et e e s aee e e e e aabe et e e amnee e e e anbeeeeanbeeeeeanneeeesanneeeenn 56
3.3 VI3MEPEHME COMPOTUBIIEHMST ..ceeeeieeiiiiieeaiiteieeeateeee e sttt eeesaatteeesaeeeeesanteeeeeamsseeeeanseeeeesnseeeeeannneeesnnneeesn 61
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3.5 UN3MepeHUA TEMNEPATYPbI U BIIAKHOCTY .....eerieeaeeiiaueieeieeaaeeeaaanteeeeeaaaasaannneeeeeeaaeeeaaannneeeeeaaeeeaaaannneeeeeas 77
3.6 TOYHOCTb M3MEPEHUMN U BIINSIOLLINE BIAKTOPDBI ...veeeieiueiieeeiiteeeaeauteeeaeatteeeesausseeesseeeeesanseeeesannneeesanneeeesn 79

NPEOYNPEXOEHUE

m Bo unsbexaHue nopaxeHna 3NeKTpu4eCKMM TOKOM U noBpexaeHus an60pa BbIKNOYanTe an60p, npexae
YeM NpucoeanHATbL UNn OTCOeANHATb U3MepuUTesnbHble Kabenu.

B [Ins npeAaoTBpaLeHUs BO3ZMOXHOCTU NPUKOCHOBEHUA K KOHLY YANMHUTENBLHOrO Kabens unm K o6nactu KoH-
TaKTHbIX BbIBOAOB C 00LEKTOM UCMbITAHUA HAKPOWUTE NPOBOAA M3ONMPYHOWMM MaTepuanom. BaxHo Takke
3aWMTUTL 00NAacTb KOHTAKTHbIX BbIBOAOB C UCMONIb30BaHMEM 3a3€MJSIEHHOrO IKPAHUPYIOLLEro KoXyxa unu
TOMy nogoGHoro cpeacTaa.

B Bo u3bexaHue nopaxeHUs INEKTPMYECKUM TOKOM U MOBpPEXAEHUA OOBLEKTa UCMbITaHUA He crefyeT npu-
COEANHATb U OTCOEANHATL 0OBLEKT UCNbITaHMIA, KOrAa NOAAETCA HanpskeHWe MCTOYHMKA.

B [Ipexge 4eM TporaTb pykaMu 00 LEKT UCNIbITAHWIA NOCNE U3MEPEHUN, NPUMUTE Mepbl 3aLUTbI OT OCTaTOYHO-
ro 3apsiaa v BbICOKOW TeMnepaTypbl AN NpesoTBpaLieHns NopaXeHns TOKOM U 0xoroB. MNonb3yiTtech nep-
yaTKamu U NoAXoAAWMMKU MHCTpyMeHTamu. MopoxauTe HekoTopoe Bpems Ans obecneyeHns paspsaga u oc-
TbIBaHWA 06bEKTa UCTILITAaHUM.

NMpnmMmeHeHne BCTPOEHHOMN aKKyMYNATOPHON 6aTtapeun

Onsa nutanua npubopos B2983A n B2987A mMoxeT NpUMEHATbCS BCTPOEHHas akkymynsaTopHasa 6aTapes;
npu 3TOM OTCOEAMHAIT OT Npubopa ceTeron WHyp. B aTom cnydae ansa obecneveHusa 6e3onacHom akcnnya-
Tauuum npubopa cnegyeT cCoeauMHUTL Waccu npnbopa ¢ LUMHOW 3a3eMreHnst Yepes 3Ty knemmy. MNpumensaite
Ons 9TOM uenu NpoBoA 3a3eMrieHuns, npunaraemolii k npuéopam B2983A n B2987A.

BkniouyeHue u BbIKNOYEeHUe npuéopa

Haxmute KHOMKy BbIKIHOYATENS] NMUTaHUS (') Koroa BKMOYEHO MUTaHWe, CBETUTCHA 3eNeHbiM CBeToamoa,
pacnonoXXeHHbIN No4 3TON KHOMKON.

Y npunbopos B2983A n B2987A ceBeTtoamon CBETUTCA OpaHXeBbIM, KOraa BbIKMOYaTenb YyCTAHOBMEH B CO-
ctosiHue BbIKI1. n 3apsxaeTcsa akkymynatopHasa 6aTtapes.

YcTtaHoBKa npuﬁopa B PeXXUM JNnoKalnbHOro ynpaBsrneHuns

HaxmuTe knasuwy Cancel/Local. KnaBuwun Ha nepegHer naHenu OeWCTBYIOT, korga npubop Haxoautces B
peXxvmMe NnoKanbHOro yrnpaBneHusl.

Boeiknoyatenu On/Off

MoaceeTka BbikMoyaTenen ON/Off vHOMUMPYeT cocTosiHME amnepmeTpa WM UCTOYHMKA HanpshKeHUs
(B2085A/B2987A), cBA3aHHOrO C BbIKOYaTENEM:

¢ [loaceeTka noraweHa — coctosiHne BbIKJT.
o 3eneHbin — coctosiHme BKIJ1.
e KpacHbIN — COCTOSIHME BbICOKOTO HaMnpsbKeHUst UCTOYHMKA HanpsxeHus (y npubopos B2985A n B2987A)

Haxatue BbiknoyaTensa On (3eneHbin) nepesoanT ero B coctosaHue BbIKI1. naxe ecnn npubop Haxoantca B
pexume AUCTaHLMOHHOIO ynpaBreHus.

PykoBoacTBO Ans nonb3oBartens 48 Mpubopei Keysight cepun B2980



naga 3: Kak BbINONHATL U3MepeHus

3anyck usmepeHum
HaxxmuTe knasuwy Single, 4tobbl 3anyCcTUTb OQHOKPATHOE U3MEPEHUE.
HaxxmuTe knasuwy Run/Stop, 4Tobbl 3anycTntb NoBTOpStOLLEecs (Nepnogudeckoe) namepeHue.

Korga BbinonHsieTcs NnoBTOpAOLLEECA N3MepeHNE, TO HaXXaTtne KrnaBuLlln Single nnn Run/Stop OCTaHaBIn-
BaeT ero.

Mepea n3ameHeHMeM coeAUHEHUN C OO HLEKTOM U3MepeHUn
BoikntoyanTe Bbixod npubopa, npexae YeM U3MEHSITb COeAMHEHUS C OOBEKTOM M3MepeHuiA. B npoTuBHOM
cry4yae BO3MOXHO NoBpexaeHne obbekTa M3MepeHui.

YUT06bl BLIKMIOYNTL BbIXOA UCTOYHWMKA HanpsbkeHus y npubopos B2985A n B2987A, HaxmuTe BblknovaTenb
On/Off, 4TobbI Noracna noAaceeTka ATOro BbIKNOYaTENS.

Korpa npuﬁop HaxogunTtcAa B COCTOAHUU GHOKMpOBKM BcnencTteue aBapMVIHOVI cuTtyauumm

B aTOoM cocTosiHum Ha akpaHe ¢ cepbiM POHOM NOSIBNSETCS AnanoroBoe okHo Emergency. (3To okHo He no-
ABMNSAETCA B PeXMME OUCTaHLMOHHOIO YrNpaBneHus, Koraa BblknoveH gucnnen). Ceetutcs nnamkatop ERR n
He paboTaeT BblkntoyaTenb kaHana On/Off.

BbinonHute camonpoBepky, 4Tobbl pa3bnokmposaTs Npubop. MNpubopom MoxHO ByaeT nonb3oBaTbCs CHOBA,
€Crnv caMonpoBepKa He 0BHapPYXXWUT Henonagky.

O ToYHOCTU U3MepEHUN

¢ Bbicoko4acToTHOE aneKTpOMarHUTHOE Mosie U TOYHOCTb U3MEPEHUI
NamepeHus Toka, 3apsiga, CONPOTUBMAEHUSA M HaNPshKeHUA MoryT BbiTb nogBepkeHbl BNMsHUO BY anek-
TPOMarHUTHbIX MOMNEN C HaMPsPKEHHOCTbI0 Nons cBbiwe 3 B/m Ha yactotax 80 My + 1 My n 1 B/m Ha
yactotax 2,0 [Ty + 2,7 [Tu. CTeneHb 3TOro BAUSAHUS 3aBUCUT OT BMAA YCTaHOBKW N 3KpaHUPOBaHWSA Npu-
6opa.

e BblicokoyacTOTHbIE HABOAKM N TOYHOCTb M3MepeHI/Il7I

NamepeHusa Toka, 3apsiga, COMPOTUBIIEHNST U HANPSKEHUS MOTYT ObITb NoABEPXKEHbI BNMAHUIO BY HaBo-
0OK OT Lenen ¢ HanpsbkeHnem 6onee 3 Badd B YacToTHOM ananasoHe 159 kl'y + 80 MI'u. CteneHb aToro
BMNUSIHUS 3aBMCUT OT BUa YCTAHOBKN U 3KpaHUpPOBaHMs Npubopa.
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3.1 WN3mepeHue ToKa

Mpnbopel B2981A, B2983A, B2985A n B2987A nopgaepuBatoT (OYHKUMIO U3MEpeHMs Toka (cm. Tabnuuy

naga 3: Kak BbINONHATL U3MepeHus

3-1).
Ta6bnuua 3-1 [peagenbl U3MepeHus TOKa, M3MepsieMble 3HAaYEeHNS U paspeLLeHme HanKauum
Mpeaen nsmepeHus N3mepsiemble 3HaYeHUsA PaspeleHne uHaukaumm
2 nA O0<|I|<2,1nA 1aA
20 nA O<|I|<21nA 10 aA
200 nA 0<|I|<210nA 100 aA
2 HA 0<|I|<2,1HA 1 pA
20 HA O0<|I|<21HA 10 pA
200 HA 0<|I|<210HA 100 cbA
2 MKA 0<|I]<2,1MKA 1 nA
20 MKA 0<|I|<21mMKA 10 nA
200 MKA 0<|I|<210 mkA 100 nA
2 MA 0<|I|<2,1MA 1 HA
20 mA 0<|I|<21MA 10 HA

Heobxoanmble npuHagnexHocTu

Mpexae 4yem BknoyaTb Npubop, npucoegnHmTe Kkabenb, M3MepUTENbHbIE MPOBOAA, KOHTAKTMpPYoLWwee npu-
crnocobneHve n gpyrne nNpuHagnexHocTn, Heobxoanmele Ansg namepeHui. NMpumepbl NPUCOEaNHEHUIA NOKa-
3aHbl Ha puc. 3-2 n 3-3.

34ecb MOXHO NPUMEHATb CrieayloLme NpUHaAIeXHOCTH:

o TpuakcmanbHbin kabenb, 200 B, 1,5 m

e TpurakcuarnbHbI MPOXOOHOW COeQUHUTESb (€CIU HYXHO)

e Kabenb c 0o4HOMOMOCHON BUIIKOW HA OAHOM KOHLE U C MPOYLUMHON Ha OPYroM KOHLe

BmecTo TpmakcuanbHoOro kabens u TpuakcuanbHOro MPOXOOHOr0 COEAMHUTENS MOXHO NMPUMEHNATb kabenb
Keysight N1415A ¢ TpnakcmanbHbIM COEOUHUTENEM Ha OLHOM KOHLE U 3aXXmmamu Tuna "Kpokoamn" Ha apy-
rom koHue, 200 B, 1,5 m.

YKA3AHUE

Mpw BKrOYEeHUM NpBOpa OCTABLTE KOHEL, N3MEPUTENBHOMO TPAKTa Pa3oMKHYThIM.

On Input

l Commaon

Puc. 3-1  YnpolleHHas npuHuunmaneHas cxema amnepmeTtpa
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3asemneHue Lwaccu

TpwakcuanbHblii kabenb

i
i
TpuakcmanbHbIii NPOXOAHOM COEANHUTEND
]
]
i
]

—T:— O6Lwmin NpoBOA COEAMHEH C Luaccu Yepes kabenb ¢ OfHOMOIMOCHOW BUMKOW 1 MPOYLLMHON

Puc. 3-2 Tunu4yHasa cxema coeguHEHUN ans n3MepeHust Toka

OKpaH 3aLLuTbl OT NOPAXEHNSH TOKOM
OKpaH 3aLuTbl OT NapasnTHbLIX 3PPEKTOB

3almTHOE 3a3emneHne

5 - S Chassis Common
= ground

Puc. 3-3 Cxema coeguHeHUn ons namepenns Toka npy HeHyneBoM noTeHumane obbekta namepeHuni

NMPUMEYAHUE

[ins npuMeHeHUst amnepmeTpa npy NnaBaloLLeM NOTeHLMane He coeauHsiiTe Bbiog Common ¢ KNemMMol 3a3eMeHms
waccu (Chassis ground). 3a gononHuTensHoO MHGopMaLmein obpallantecs k nogpasaeny 3.1.4.
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MsmepMTeanaﬂ npoueaypa
Bbl MOXeTe BbINOMHATL U3MEPEHUS TOKa, KakK OMMCAHO HUXeE.

1.

HaxmuTe knasuwy View n dyHkumoHanbHyto knasuwy Meter View, 4Tobbl ycTaHOBMTL AnMChnen B pe-
XuM oTobpaxeHus Meter.

Y npubopa B2985A/B2987A HaxmuTe Takke BcnomoraTenbHyto knasuwy AMPS (1), 4tobbl ycTaHOBUTL
peXVM U3MepeHus Toka.

. Bocnonbsyntecb HaBUraunoHHbIMK Knasuwamm unu gyHkunoHansHon knasuwen RANGE, 4tobbl ycTa-

HOBUTb HYXHbIA Npeaen uaMepeHun. 3a JONoNHUTENbHOW MHOpMaumen obpalwjantecb K nogpasgeny
3.1.1.

Bocnonb3yntecb HaBUMrauMOHHbIMU KnaBuwaMu unu dyHKLMoHanbHou knasuwen SPEED, 4Ttobbl ycTa-
HOBWTb HYXHYIO CKOPOCTb M3MepeHui (anepTypHoe Bpems). 3a JOMONHUTENbHON uHdOopMaumen obpa-
Wwantech k nogpasaeny 3.1.3.

HaxmuTe knasuwy Filter, ytobbl OTKpLITE AnanoroBoe okHo Measure Filter. YctaHoBuTe napameTpbl
dunbTpa B 3TOM [MaNoroBoM OkHe. 3a OOononHUTENnbHOM nHdopmMaumern obpalwiantech K nogpasgeny
3.1.1.

MpucoegnHuTe NpubOP K LENM n3amepeHnst Toka (k 06bekTy namepenmi). Cm. puc. 3-2 n 3-3.

Haxmute Boikntoyatens On/Off Ammeter, 4ToObl 3ageicTBOBaTL amnepmeTp. Tenepb KHOMKa BbIKIOYa-
Tensi NoACBEeYNBAETCS 3ENEHbIM.

. 3ar|y0TVITe n3mepeHue cnenyowimmm 06p830M.

¢ HaxmuTe knaBuwy Single, 4Tobbl 3anyCTUTbL OAHOKPATHOE M3MEPEHUE TOKa.

e HaxmuTe knasuwy Run/Stop, 4Tobbl 3anycTUTb NOBTOPSOLWLMECS (MEPUOAMNYECKME) NSMEPEHNS TOKA.
MuHUManbHBIV M3MepUTEnbHBLIN MHTepBan cocTtasnseT 10 mc.

YToObl OTKMIOUNTL amnepmeTp, HaxmuTe Bbiknovatens On/Off Ammeter. Tenepb racHeT noacBeTka
KHOMKW BbIKIo4aTens.

ﬂ]‘lﬂ NMOBbILWLEHUA TOYHOCTU I/I3MepeHI/II7I MOXHO NOJ1b30BaTbCA KOppeKLLI/IeVI Hyna unnm KomneHcau,mePl
cMeLleHus (cm. pasgen 5.3).

m DyHKLUMA NpoBepKn ypoBHSA wyma (Setup Integrity Checker)

Bbl nerko MoxeTe NpoBEpUTbL YPOBEHD LUYMa M3MEPUTENBHOM TpakTa (kabenbHble U MPoYne COeAUHEHMS) NYTEM Haxa-
TUS PYHKLUMOHANBHO KnaBuLm Apps 1 BCNoOMOraTesbHOM Knasuium #1.

3a fononHMTENBHON MH(hOpMAaLMen 0 MPUMEHEHWW 3TON (hyHKLMKM obpalLanTecs k onucaHuto "MpunoxeHns" Ha cTp. 91.

IRNTTTECTTT Peructpatop AanHeix (Data Logger)

Bbl MoXeTe nerko BbINOMHATb BbIGOPOYHbIE M3MEPEHUS NyTEM HaXaTWs (PYHKLMOHANBHON KnaBuwm Apps 1 BCioMora-
TesIbHOW KnasuLLu #2.

3a gononHuTenbHON MHGopMaLen 0 MPUMEHEHNN 3TON dyHKLMKM obpalLanTech k onncaHuto "MpunoxeHns” Ha cTp. 91.
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3.1.1 OcHOBHbIe napameTpbl
Hwuxe KpaTKO ONnncaHo, Kak yCTaHOBUTb OCHOBHbIE NapamMeTpbl Ald TOYHbIX U HaOeXXHbIX VI3MepeHVIl7I TOKa.

Measure Amps (npegen namepeHUn TOKa)

HaxmuTe dyHkumoHanbHyto knasuwy RANGE, 4tobbl n3ameHUTb pexunm Bbibopa npegena namepeHun (ae-
ToMaTuyeckni BbIGOp mpegena unu UKCMPOBaHHbIN npegen). TekyLlyl YCTaHOBKy 3TOro napameTpa
(AUTO unu Fixed) ykasbiBaeT NMs 3KpaHHOM KNaBuLLN.

Mpenen n3aMepeHuii MOXHO YCTaHOBUTL C MOMOLLbIO CEAYHLLMX HABUraLUOHHbIX KIaBULLL.
Range + MepekntoyeHne Npegena U3MepeHuii BBEpX.

[home] YcTtaHoBKka aBTOMaTudeckoro Belbopa npegena mameperHui (AUTO) n aBTomMaTU4eCckoro
BbIbopa anepTypHoro Bpemexun Normal.

Range — MepekntodeHne npegena n3amMepeHnin BHA3.
3a gononHuTensHon MHdopMaLmen obpallanTecs Kk nogpasgeny 3.1.2.

Aperture Time (anepTypHoe Bpewmsi)

HaxmuTe cpyHkumoHanbHyto knasmwy SPEED, 4Tobbl M3aMeHUTb pexxnm Bbibopa anepTypHOro BpemeHu (aB-
TOMaTU4YeCKNiA BbIOGOP MM BbIOOP BpPy4HYyto). Tekyllyto yctaHoBky atoro napametpa (AUTO wnm Manual)
YKa3bIBaeT MMS 9KPaHHOW KINaBuLLW.

AnepTypHOEe BPEMS MOXHO YCTaHOBUTL C MOMOLLbIO CNEeaYOLLMX HAaBUMALMOHHbIX KITaBuLL.
Coarse Res YBenu4unBaeT CKOPOCTb U3MEPEHUI (YMEHbLUAET anepTypHOE BPEMSI).

[home] YcTaHoBKa aBToMaTU4eCKOro Belbopa aneptypHoro BpemeHn Normal n aBTomMaTnyeckoro
Bblbopa npegena namepenunn (AUTO).

Fine Res YMeHbLUAeT CKOPOCTb U3MEPEHUI (YBENMYMBAET anepTypHOE BPEMSI).
3a gononHuTenbHom nHdopMaumern obpallantech k nogpasgeny 3.1.3.

Filter (dbunbTp)
C nomowbto knasuwm Filter MOXHO 3agercTBoBaThb MU OTKIOYNTE DYHKLMIO N3MepUTENbHOro punbTpa.

Ecnn noraweH unHgukatop FILT, To Haxatmem knaBuwmn Filter oTkpbiBaeTca gmnanoroBoe okHo Measure
Filter. Haxxatnem OK nocne ycTaHOBKM napamMeTpoB B OUarlorOBOM OKHE BBOAWUTCS B OENCTBUE (DYHKUMSA
dunbTpa; Npu 3aToM BKItovaeTca nHaunkatop FILT.

Ecnu ceetutca nHagukatop FILT, To HaxaTue knaBuwu Filter npuBoAMT K OTKMNIOYEHUIO PYHKUUKN bunbTpa;
npu 3ToM racHeT unaunkartop FILT.

®PyHKUMA dunbTpa Mcnonb3yeTcss NS YCPEAHEHUst Pe3ynbTaToB W3MEPEHWUN, BbIYUCIIEHWUS] CKOMb3SILLErO
cpegHero 3HadeHust 1 T.0. PekoMeHayeTcs NpUMEHsSITb 3Ty PYHKLUUIO AN MPEUU3NOHHBIX U HAOEeXHbIX 13-
MepeHuin. 3a 4ONONHUTENBHOM UHOpMaLmen obpalanTeck K pasgeny 5.4.

3.1.2 MMpepen namepeHun
Bbibop npeaena nsmepeHuin onpegensiet nepekpbitue n3amMepsiemMbix 3Ha4YEHUN.

Bo3MOXHbI NepeyncrneHHble HKe pexuMbl Boibopa npeagena nsaMepeHun, Kotopble MOXHO BbibpaTb Haxa-
TMem dyHkuMoHanbHou knasmwm RANGE. MNpu 3TOM nMs 3KpaHHOW KNaBULLM YKa3blBaeT TEKYLLYHO YCTaHOB-
Ky npegena nameperuin (AUTO unu FIXED).

o Pexnm aBTOMaTmyeckoro Bbibopa npegena namepenuii (AUTO)

Mpnbop aBTOMaTUYECKM BbIOMpPAET MU UCMONb3yeT Npeaen N3MepeHui, KoTopbl obecnedynBaeT Hannyy-
Lee paspelleHne NHauKaLmMmn pesynbTaToB U3MEPEHWIA.

o Pexnm curkcupoBaHHoOM ycTaHOBKM nNpegerna namepenun (FIXED)
Mpubop Mcnonb3yeT TOMNbLKO 3aAaHHbI Npeaen N3MepeHuin.

Mpeaen namepeHnii MOXXHO YCTAaHOBUTbL C MOMOLLIbIO CNeayoLnX HaBUraLUMOHHbIX KNaBuLU.
Range + YcraHaBnuBaeT OMKCUPOBaHHbIN Npeaen N3MepeHuit U NepeknoyaeT ero BBEpX.

[home] YcTaHaBnuBaeT aBToMaTnyecknii Bolbop npegena namepennii (AUTO) n aBTomaTnyeckmn
BblOOp anepTypHoro BpemeHu Normal.

Range - YcraHaBnuBaeT OMKCMPOBaHHbLIN Npeaen N3MepeHuii U NepekrnioyaeT ero BHU3.
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Mpepen vM3MepeHUn MOXHO Takke YyCTaHaBnMBaTb C MUCMNonb3oBaHWem nonen Measure. Pexum Bbibopa
npegena nsMepeHun (neesoe none) 1 3HavYeHne npegena namepeHni (Mpaesoe nose) yCcTtaHaBnMBatoT HaXa-
TMEM BCMoOMOraTenbHOM KrnaBuLn, Korga COOTBETCTBYOLLEE Nofe HaxoauTest B coctosiHum EDIT. 3aech uh-
avumpyeTcsa ums akpaHHou knasuwm Volts, Amps, Ohms nnm Coulomb. 3a gononHuTtensHown nHdopmaumen
obpaltanteck k onncaHuio "CybnaHenb ycTaHOBKM nNpeaena uamepeHnin” Ha ctp. 95 n k pasgeny 5.1.

BTSN BuictpoaeiicTBMe aBTOMAaTMHECKOro BbIGOpa npeaena n3mepeHuit

BeicTpogencTeme ycTaHoBKM Mpedena W3MepeHun MOXHO 3adaTb MPW HaxaTuu (YHKUMOHambHbLIX Knasuw System
Menu > Config > Measure > Ranging. 3aecb nHauumupyeTcs ums akpasHon knaswuiwm Normal unm Fast.

Mpubop BbINOMHSET HOPManbHOE NEPEKNoYeHe Npeaena U3MepPeHni, Koraa UHAULMpYeTCs UMs 3Ton knasuwin Rang-
ing Normal.

Mpubop CcokpallaeT BpeMs OXMAAHMS NEPEKTIOYEHNS Npedena MBMEPEHWI, KOrga aTa SKpaHHas Knasuwa UMEeeT Ums
Ranging Fast. 3Ta ycTaHoBKa pekoMeHZyeTCs 415 BbINOHEHWS CKOPOCTHbLIX U3MEPEHUI NpU CTabUNbHOM pesynbTaTe
U3MEPEHUIA.

m [evncTBUe aBTOMaTHM4YECKOro BbI6Opa npeaena namepeHun

Ecrnu nsmepsiemoe 3HaueHune He npesbiwaeTt 9,5% 0T npegena uamepexuns, To npubop nepeknioyaeTcs Ha bonee yye-
CTBUTENbHbI NPEeAen M3MEPEHUIA 1 CHOBA BbIMOMNHAET uameperue. Ecnn namepsiemoe 3HayeHne npesbiwaet 105% ot
npegena n3MepeHni, To Npubop NepekniovaeTcs Ha MeHee YyBCTBUTENbHbIA Npeaen N3MEPEHWU N CHOBA BbINOMHAET
n3mepeHme.

m Mocne nepekntoyeHus pexuma ¢ AUTO Ha FIXED

Mpnbop CoXpaHsieT NOCMEeaHIO YCTaHOBKY Npeaena U3MepeHnin. 3TO 3HaYeHne nokasbiBaeT (yHKLMOHANbHAs KnaBu-
wa RANGE.

3.1.3 AnepTtypHoe BpemMs

AnepTypHoe Bpemsl — 3TO BPeMsl OTcYeTa, HeoB6XoaAMMoe ONS MONyYeHUs TOUYKU U3MepPUTENbHbIX AaHHbIX.
370 BpeMms He BKroYaeT B cebs Takme cnyebHble onepauun, Kak nepekrodeHne npegena uaMepeHun unm
KOMMeHcaLns AaHHbIX.

Hwxe nepeyncneHbl JOCTYMHbIE peXxuMbl Bbibopa anepTypHOro BpeMeHu. Pexxum MOXHO BbiOpaTb HaxaTtu-
eM oyHKunoHanbHon knaevwm SPEED. MNpn 3ToM nms 3KpaHHON KNaBULIM YKa3bIBAET TEKYLLYI YCTAHOBKY
anepTypHOro BPEMEHU.

o ABTOMaTU4eckui Bolbop anepTypHoro BpemeHn (AUTO)

[Mpubop aBTOMATMYECKM BbIOMPAET 1 yCTaHABNMBAET anepTypHOe BPeMS A1 BbINOMHEHWUS] TOYHbIX U Ha-
OeXHbIX namepeHun. Mpubop obecneunBaeT Tpu BapuvaHTa aBTOMATMYECKOW YCTaHOBKU anepTypHOro
BpeMeHu: Quick, Normal n Stable. [lenctBme aBTomMaTtu4eckoro Belbopa anepTypHOro BpEMEHW UNIIOCT-
pupyet puc. 3-4. Npun HecTabunbHbIX pedyrbTaTax U3MepPeHnn NPUMeEHsIETCs ycTaHoBKa Stable.

T Mpenen nsmepenmit

\\\

Quick Mormal Stabla

N

— AnepTypHoe Bpems (BpeMst MHTErpupoBaHus)

Puc. 3-4 [lencrtene aBTOMaTudeckoro Bbibopa anepTypHOro BpeMeHU

¢ Py4yHasa ycTaHoBKa anepTypHoro BpemeHn (Manual)

Mpubop ncnonb3dyet o4HO 3a4aHHOE 3HayYeHMe anepTypHoOro BpemeHu. MimeeTcs BeIGOp U3 LLIECTM Bapu-
aHToB ycTtaHoBku: 0,001*PLC, 0,01*PLC, 0,1*PLC, 1,0*PLC, 10,0*PLC u 100,0*PLC. 3gecb PLC — aT0
KONMNYeCTBO NeproAOoB ceTeBoro HanpsbkeHusi. KoHkpeTtHo 1 PLC = 20 mc npu yactoTe ceTeBOro Hanps-
xeHusa 50 'y mnn 16,667 mc npu YactoTe ceTeBoro HanpsxxeHus 60 Iy,
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Hanpumep, ums skpaHHon knasuwm 0.001 PLC ykasbiBaeT Ha TO, YTO YCTAaHOBIEHO anepTypHOe BpeMsi
20 mkc npu yactoTte ceTeBoro HanpsbkeHus 50 'y nnm 16,667 MKC Npyu YacToTe CETEBOro HanpsXeHus
60 u.

B pexume AUCTaHLMOHHOMO ynpaBneHus Npubop BOCIPUHUMAET 3Ha4YeHUe anepTypHOrO BPEMEHH, KOTOPOE OTNNYaeTcs
OT NMepPeYNCNEHHDIX BbILLE LIECTI 3HA4YeHWI. [1pn 3TOM yCTaHOBMEHHOE 3HAYEHME OCTaeTCs, korga npubop Bo3BpaLlaeT-
CS B PEXUM NOKamNbHOTO yNpaBneHnst. 3TO 3HAYEHNe UHAMLMPYETCS UMEHEM SKpaHHO! knasuwin. OHaKo Npy HaxaTum
knasuwwu Coarse Res nnm Fine Res B pexuMe nokanbHOro ynpaBneHns 0CTaeTes Nnllb BbIGOP M3 LWEeCTW nepeymncres-
HbIX BblILLE BAp1aAHTOB YCTAHOBKM anepTypHOro0 BPEMEHM.

AnepTypHoe BpeMA MOXXHO YCTaHOBUTb C NOMOLLBIO crneayrwmnx HaBUrauMoHHbIX KnaBuLL.

Coarse Res Mpybas paspeluatollasi cnocoGHOCTb. YBenMUMBaeT CKOPOCTb M3MepeHui (yMeHbluaeT
anepTypHoe Bpewmsl).

[home] YcTtaHoBKa aBTomMaTU4eCcKoro Belbopa aneptypHoro BpemeHn Normal u aBTomMaTnyeckoro
BblObopa npegena namepennn (AUTO).

Fine Res ToHkasa paspeluatollasi CnocobHOCTb. YMEHbLUIAET CKOPOCTb M3MEpPeHUI (yBenuuusaeT
anepTypHoe Bpems).

m MNMocne nepekntoyvyeHnsa ¢ aBToMaTU4YECKOro BbiGopa Ha py4YHON

Mpnbop CoXpaHsieT NOCNEAHIO YCTAHOBKY anepTypHOr0 BpeMeHMW. OTO 3HaYeHue MHAUUMPYeT (DYHKUMOHamNbHas Kna-
Buwa SPEED.

Cwm. Takke nogpasgen 5.2.1.

3.1.4 lMNpucoeauHeHune obuero BbiBoga (Common) A

MHe3go Common coeauHsieTcst BHYTpu npubopa ¢ obwum NpoBOAOM amnepMeTpa, aHarnoroBoro Bbixoda u
BONMbTMETpA. OTO rHE340 UCMNONb3yeTCcs B Ka4eCTBe ONOPHOrO BbIBOAA ANSl BXOAHbIX U BbIXOL4HbIX CUrHaroB
3TUX Uenen.

Mpv nsmMepeHUn Toka y YCTPOMCTBA, KOTOPOE UMEET HEHYNEBOW (OTHOCUTENBHO 3eMIv) NoTeHuuan Heobxo-
AMMO MprcoeanHUTb rHe3go Common K KremMme 3a3eMeHus accy Yyepes npunaraemblii kabenb ¢ ogHo-
MOSOCHOW BWIKOW Ha OAHOM KOHLE W C MPOYLUMHOW Ha APYroM KOHUe. B 9TOM COCTOSiHWUM BbINOMHSETCS
N3MepeHVe Toka UNu HanpskKeHUst OTHOCUTENBHO 3EMITU Kak OMOPHOIO YPOBHS.

Mpy M3MepeHUn Toka y YCTPOWCTBA, KOTOPOE UMEET HyJieBON (OTHOCMTENbHO 3EMMUN) NoTeHumarn, He npu-
coeauHsiiTe kabernb mexay rHeagom Common 1 KNeMMOiA 3a3eMrieHunsl, YTobbl OCTaBUTL aMnepMeTp B nna-
BaloLLeM COCTOSIHUW. OTO COCTOSIHWE BbI3bIBAET PA3HOCTb MOTEHLMANoB MeXAy BXO4OM amnepmeTpa u
3emMneit. Npu 3TOM MOXET BO3HUKHYTb MOrPELIHOCTb U3MEepPEeHUiA, 0BYCroBMNeHHasa TOKOM YTEYKM B Lienu ns-
MepeHUs cnabblx TOKOB. ATy NOrPELIHOCTb MOXHO YMEHbLLUTbL, MPUMEHSSA LieMb 3aLMTbl OT TOKOB YTEYKM.

bes 3alwmTbl OT TOKa yTEYKM C 3awuToit T TOKa yTEYKM
e Imeas= Idut sk
Imeas= ldut+|leak o il

I

A

|lezk

r/ff@-‘—\iﬁ

R leak
Rleak

| |

W N
Puc. 3-5 Cxema 3alinTbl OT TOKOB yTEYKU

Mpn Hanuuun OnanekTpuka Mexzay BXOAOM amnepmeTpa W Lienbio ¢ APYrMM NOTEHUMANoM BO3HMKAET TOK
YyTEUKW, KOTOPbI ONpeaensieTcsl pa3HOCTbi0 NOTEHLMANIOM U COMPOTUBIIEHUMEM Y4acTka LEnu, no KOTopomy
OH npoTekaeT. MeToauka 3alMTbl OT TOKOB YTEYKM 3akitovaeTcsl B 9KpaHUMPOBaHWM NpoBoda OT Bxoda am-
nepmMeTpa NocpeacTBom akpaHa (Guard), nMetoLLero noteHuuan Bxoaa, Ytobbl yCTpaHUTb Pa3HOCTb MOTEH-
LMarnoB Mexay OKpYXaloLum AUSMEKTPUKOM U YMEHbLUUTL TakuM 0B6pa3oM TOK YTEUKMU.
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Mockonbky BbiIBOA Common 1 BXo4 amnepmeTpa UMeT NoYTM OOUHAKOBBIN 3MEKTPUYECKUA noTeHumarn, To
3aWmnTHbIM 3kpaH (Guard) npucoeanHsaloT K BoiBogy Common. B uenun 6e3 3awwmTbl OT TOKa yTeyku (nesasd
cxema) ToK yTedku lleak BbI3biBaeT NOrpewHOCTb u3mepeHuin. B uenun ¢ 3awmton ot Toka yTeyku (npasas
cxema) ToK yTeuykm lleak He npoTekaeT Yepes amnepMeTp U He OKa3biBaeT BNUAHUSA Ha pe3ynbTaTbl n3aMepe-
HUWA. Ecnn pasHocTb NoTeHumanos mexagy obonmmn koHuamm pesnctopa Rguard paBHa Hynto, TO 1 TOK yTeu-
K/ paBeH Hynto.

NPEOYNPEXOEHUE

Ecnu rHe3po Common He coeQUHEHO C KNeMMOW 3a3eMMEeHMs Wacck, TO Ha 3TOM rHe3ge MOXeT AeWCTBOBaTb
noTeHUManbHO onacHoe HanpsikeHue Ao 500 B. Bo n3bexaHne nopaxeHus aNeKTpMYeCKMM TOKOM He nMpuKacaii-
TeCb K U3MEepPUTENbHbLIM LensmM npyu BbINOTHEHUM U3MEPEHNIA C NNaBaowWmM noTeHumanom. Monb3yiTtecs npu-
HaAnNeXHOCTAMM, KOTOpPble COOTBETCTBYHT TpeboBaHuam ctaHaapta IEC 61010-2-031. Bce coeguHutenu u Bbl-
cTynarLme NPOBOAHMKMA AOKHbI ObITb 3aM30NTMPOBaHbI N3ONALMOHHLIMK KONNavykamm, Tpyokamu 1 T.n.

NMPEAOCTEPEXEHUE
He nogasaiTe ToK Ha KrneMMmy 3asemMneHus waccu. JTO MOXeT NPUBECTN K NOBPEXAEHNIO an6opa.

3.2 W3mepeHue HanpsiKkeHUA

Mpnbopel B2981A, B2983A, B2985A 1 B2987A nopoaepXuBatoT (PYHKUMIO M3MEPEHUs HanpsbkeHnst (CM.
Tabnuuy 3-2).

Tabnuua 3-2 [lpeaensl N3MepeHnst HanpsXKeHUs, U3MepsaeMble 3Ha4YEHUS U paspeLleHne nHaMKaumm

Mpepen namepeHus N3mepsiemble 3Ha4YeHUNA Pa3pelwweHne nHAMKaLMu
2B 0<|V]|<21B 1 mkB
20B 0<|V]|<21B 10 mxB

Heobxoanmble npuHagneXxHocTu

Mpexae 4yem Bknoyatb Npubop, npucoegnHuTe kabenb, M3MepUTEnbHbIE MPOBOAA, KOHTAKTMpYoLWwee npu-
cnocobrneHve n apyrme NpuHagexXHocTn, Heobxoanmble Ang nsmepeHui. MNprumepsl npucoeanHeHUn noka-
3aHbl Ha puc. 3-7 n 3-8.

34ecb MOXHO NPUMEHATL creayloLme NPUHaAIeXHOCTU:
e TpuakcmnanbHbin kabenb, 200 B, 1,5 m
e TpurakcmarnbHbI MPOXOOHOW COeQUHUTENb (€CINN HYXHO)

e Kabenb ¢ 04HOMOMOCHOM BUIKOW HA OAHOM KOHLE M C 3aXMMOM Tuna "kpokoaun" Ha Apyrom KoHue ans
coeanHeHus rHe3ga Common ¢ HU3KOMOTeHUManbHbIM BbIBOAOM LIENU U3MEPEHUS HAMNPSKeHUS

e Kabenb ¢ 04HOMOMKOCHOW BUIKOA Ha OJHOM KOHLIe U C MPOYLUMHOM Ha APYroM KoHUe, ANS coeauHEHUs
rHesga Common ¢ KNemMMoi 3aseMreHns Lwaccu

BmecTo TpmakcuanbHoro kabens n TpuakcuanbHOro NpoXogHOro COEAMHUTENS MOXHO NPUMEHNATb kabenb
Keysight N1415A ¢ TpmakcnanbHbIM COEAMHUTENEM Ha OAHOM KOHLIE U 3axxmMamm Tuna "kpokoaun" Ha apy-
rom koHue, 200 B, 1,5 m.

YKA3AHWE

I'IpM BKITOMEHUU an6opa OCTaBbT€ KOHEL, UISMEPUTENBbHOIO TPAKTA PA3OMKHYTbIM.

Input

Guard

[Eummnr O

Puc. 3-6 YnpouweHHas npuHUMnuansHasa cxema BonbTMeTpa
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NMPUMEYAHUE

BHYTpeHHMI 3kpaH coeguHUTENst BONMbTMETPA COEAMHSETCA BHYTpU npubopa ¢ BbiBogom Guard unm Common, kak no-
ka3aHo Ha puc. 3-6. TO BHYTPEHHEE COeaVHEHMEe AOMKHO BbiTb caenaHo Haanexaiym obpa3oM. BHyTpeHHMI akpaH
JOMKeH BbITb COeAMHEH € BbiBOAOM Guard Ans M3MepeHns HanpskeHs C 3aLLMTON OT NapauTHbIX achdekToB. Mnm xe
OH [omxkeH ObITb coeanHeH ¢ rHe3gom Common Ans U3MepeHuns HanpskeHns 6e3 3awuTbl 0T napa3nTHbIX 3GhEKTOB.
HenpaBurnbHas ycTaHOBKa NPUBOAMT K BO3HUKHOBEHWIO MOTPELUHOCTEN M3MEPEHWA. 3a SONOMHUTENBHON MHGOpMaLmen
obpawlaiTeck k nogpasgeny 3.2.1.

OKpaH
s i e o T o g 3asemneHue Lwaceu
[ i s =
P! . i
g i '
x :
i - 1:1__5 il
y 1 ‘
b TpmaKcmaanbM kabenb
i H Vs = : prmaKcmaanbm NPOXOLHON COeAUHUTEND
' ! '
x - .
by o - o
| i, Kabenb ¢ 0gHOMOMOCHOM BUIKOM \
PR /f ____________ __ . v3axumom Tuna "kpokoaun"
é OKpaH 3aLLmThbl OT O6LLmit NpoBOA COBAMHEH C Luaccy Yepe3 kabenb C OGHOMOMOCHON BUIKOI 1 MPOYLUMHON
SawuTHoe MapasnTHbIX 3deToB
3a3emMneHve

Camman Chassis
Ground

Puc. 3-7 Cxema coeuHEeHUN s uamepeHns HanpshKeHns ¢ 3amuTon OT napasnTHbIX adpdekToB

3asemneHue Lwaccu

\ TpuakcuansHblit kabenb
TbmaKcmaanbm NPOXOAHOM COeaNHUTENb

= Chassis

Common o

Puc. 3-8 Cxema coegnHeHWIn aAnst U3MepeHust HanpsbkeHus 6e3 3aLLnTbl OT NapasnTHbIX APdEKTOB
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BmecTo coeguHeHus BHyTpeHHero akpaHa (Common) BONbTMETPA MOXHO MCNOMNb3oBaThk kabenb ¢ OgHOMo-
NIOCHOW BUIIKOM Ha OQHOM KOHLIE M 3aXKMMOM Tuna "Kpokoamn" Ha ApYroM KOHLE Ansi NpUcoegMHeHns riesna
Common Kk H13KoMoTeHLManbHOMY BbIBOAY 06beKTa M3MepeHuii.

Mpy M3MEpEHUM HaNPsKEeHUs: C MaBatoLMM MOTEHLMANoOM He npucoeauHsanTe kabenb mexgy rHesgom Common u
KNeMMOoW 3a3eMIIEHNs Waccy. 3a A0NONHUTENBHOM MHGopMaLmen obpalyantecs k nogpasgeny 3.1.4.

M3meputenbHas npoueaypa
Bbl MmOXXeTe BbINOMNHATL Nn3MepeHUsa HanpsaxxeHud, Kak ornnmcaHo HMXxe.

1. Haxmute knasuwy View n dyHKUMOHanNbHyto knasuwwy Meter View, 4ToBbl yCcTaHOBUTL AMCNNEn B pe-
XuM oTobpaxeHus Meter.

2. HaxwmuTe BcnomoraTtenbHyto knasuuy Volts (V), 4Tobbl yCTaHOBUTE PEXUM N3MEPEHUS HAMPSHKEHUS.

3. Bocnonb3dyntecb HaBUrauMOHHbIMU KnasBuwamu nnu dyHkumMoHansHon knasuwen RANGE, 4tobbl ycTa-
HOBUTb HYXHbIA Npeaen uaMepeHun. 3a JONONHUTENbHOW MHopMaumen obpaljantecb Kk nogpasgeny
3.2.1.

4. Bocnonb3yntecb HaBUrauMoOHHbLIMM KnaBuwammn unu dyHKUmnoHansHon knasuwen SPEED, 4TtoObl ycTa-
HOBUTb HYXHYK CKOPOCTb M3MepeHuin (anepTypHoe Bpewmsi). 3a OOononHUTeNnbHON uHdopmaunen obpa-
wiantech k nogpasgeny 3.2.1.

5. Haxmute knasuwwy Filter, 4tobbl OTKpbLITE Ananorosoe okHo Measure Filter. YcTaHoBuTEe napameTpbl
dvnbTpa B 3TOM AMANoOroBoM OkHe. 3a OOMOMHMTENbHOW MHGOopMaunen obpalaniTechk K nogpasgeny
3.2.1.

6. lMpucoeguHnTe NpMbOp K Lenu namepeHns HanpsbkeHns (K o6bekTy nsmeperuin). Cm. puc. 3-2 n 3-3.
7. 3anyctute namepeHue criegyrowmmMm obpasom.
e HaxmuTe knaBuwy Single, 4ToObLI 3aNyCTUTb OAHOKPATHOE M3MEPEHUE HAMPSHKEHUS.

e HaxmuTe knaesuwy Run/Stop, 4Tobbl 3anycTute noBTOpsOLIMECs (NEPUOOUYECKUE) U3MEPEHMUS Ha-
npsbkeHns. MuHUManbHbI M3MepUTEnbHBIN MHTepBan coctaenseT 10 mc.

[ns NoBbIWEHNST TOYHOCTM U3MEPEHUA MOXHO MONb30BaTbCH KOPPEKUMEN Hynst UM KoMneHcaumen
cMeLleHus (cm. pasgen 5.3).

3.2.1 OcHOBHbIe napameTpbl

Hwxe KpaTKO ONMnCaHO, KaK yCTaHOBUTb OCHOBHbIE NMapaMeTpbl ANA TOYHbIX U HAaO4EXHbIX M3MepeHI/|l7I Hanpa-
XEeHUA.

NMpumeHeHue 3aWmUTbLI BXOAHOW Lienu OoT Napa3uTHbIX 3chdekToB

Bxoa BonbTMeTpa npeacraBnsieT cobon TpuakcuanbHbI coeanHUTEeNb. LleHTpanbHbIM NPOBOAHMK €ro co-
eavHEeH C BXOOOM BOMbTMETPA, a BHELUHUWA 3KpaH — C 3aseMfieHueM Liaccu. BHyTpeHHu aKkpaH OorkeH
ObITb NpucoeamHeH K uenn Guard Ans u3MepeHns HanpspkeHWs € 3amnTon OT NapasnTHbIX 3 eKTOB unm K
BbiIBogy Common ans namepeHus HanpsxxeHns 6e3 3awmuTbl OT NapasnTHbIX 3PdEKTOB.

YT06bI peanunsoBaTb 3TO BHyTPEHHEE CoeAuHeHne, OTKponTe amanorosoe okHo Input Connection HaxaTvem
dyHKUMOHanbHbIX knasumw System Menu > Config > Measure > Connection n yctaHoBMTe Hagnexaiimm ob-
pa3oM none Voltage Measure Inner Shield. MimetoTcsa cnegytolme BapuaHTbl yCTaHOBKM.

GUARD BHyTpeHHWIM 3KkpaH coeanHeH ¢ BbiBogomM Guard. OTo coeguHeHne CriyXUT Ans BbINOSIHEHWS
TOYHbIX N3MEPEHUI HaNPSXKEHNs C 3aLMTON BXOAHOW Lienu OT napasvTHbIX 3 deKTOB.

I‘..dl ] 1

Mpun aTOM NosIBNsieTCA MHAUKaTOpP 3awmieHHoro BonbTMmeTpa (GRD):

CCOM BHyTpeHHWIA 3KpaH coeguHeH ¢ BbiBogoMm Common. 3TO yNpOLEeHHOEe COeanHEHne ans ns-
MepeHUn HanpsxeHus. MNpu aToM norawleH nHankaTop 3awmweHHoro BonstTmeTpa (GRD).

YToObl YCTAaHOBUTB HYXXHbIV BapuaHT, MONb3yWTECh BCOMOraTeNbHON KNaBuULLEN N/MnM NOBOPOTHOWN PYYKOMN.
HaxmunTte OK, 4ToObl MPUMEHUTL YCTaHOBKY M 3aKpbITb AMANOroBoe OKHO.
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Ey(bepHI?lM ycunuTenb Bxon
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CCOM —— W3mepsemoe HanpskeHue

v

Puc. 3-9 Pasnuune mexay BapmaHTamu coeguHeHnn GUARD n CCOM

Korpa ceTtutcs uHamkatop 3awumuieHHoro BonstMeTpa (GRD), BonbTMeTp paboTaeT ¢ 3aliuTon BXOAHOM Lenu OT na-
pasuTHbIX 3GhhekToB. B 3TOM Cnyyae HanpspkeHue Ha LeHTpanbHOM npoBoaHuke (Input) nopaetcs yepes OydepHbii
NMOBTOPUTENb HaNPSXKEHUS HA BHYTPEHHUI 3KpaH, Kak nokasaHo BBepxy Ha puc. 3-9. Takoe coefuHEHWe pekoMeHayeTcs
AN TOYHBIX U3MEPEHUI HANPSKEHMS.

3a pononHuTensHoI MHchopMaumeir obpalyanTeck k nogpasaeny 3.2.2.

Measure Volts (npegen namepeHunin HanpsikeHus)

HaxmuTe dyHkumoHanbHyto knasuwy RANGE, 4ytobbl n3ameHuTb pexum Bbibopa npegena namepeHun (ae-
ToMaTuyeckni BbIGOp mpegena unu UKCMPOBaHHbIN npeden). TekyLlylo YCTaHOBKy 3TOro napameTpa
(AUTO unu Fixed) ykasbiBaeT NMsA 3KpaHHOW KNaBuLLIN,

Mpenen n3aMepeHuii MOXHO YCTaHOBUTL C MOMOLLIbIO CNEAYHLLMX HAaBUraLUOHHbIX KIaBULLL.
Range + YcTaHaBnmBaeT OMKCUPOBaHHLI Npeaen N3mMepeHuin 1 nepeknioyaeT ero BBepX.

[home] YcTaHaBnuBaeT aBToMaTnyeckni Bolbop npegena nsmepennii (AUTO) n aBTomaTuyeckmn
BbIGOp anepTypHoro BpeMeHy Normal.

Range — YcTaHaBnmBaeT OUKCUPOBaHHbIN Npeaest USMEPEHUn U NePEKITOYaET ero BHUS.
3a gononHuTensHoW MHdopMaLmen obpallanTecs Kk nogpasgeny 3.1.2.

Aperture Time (anepTypHoe Bpewmsi)

HaxmuTe pyHkumoHanbHyto knasmwy SPEED, 4Tobbl M3MeHUTb pexxum Bbibopa anepTypHOro BpemeHu (aB-
TOMaTU4YeCKNiA BbIOGOP MM BbIOOP Bpy4HYyto). Tekyllyto yctaHoBky atoro napameTtpa (AUTO mnm Manual)
yKa3bIBaeT MMS 9KPaHHOW KNaBuLLW.

AnepTypHOE BpeMsi MOXHO YCTaHOBUTb C MOMOLLbIO CreayoLLMX HaBUraLMOHHbBIX KMaBuLL.
Coarse Res YBenMumMBaeT CKOPOCTb U3MePEHUI (YMEHbLUAET anepTypHoe Bpemst).

[home] YcTaHoBKa aBToMaTU4eCcKoro Belbopa aneptypHoro BpemeHn Normal u aBTomMaTnyeckoro
BblObopa npegena uamepenunn (AUTO).

Fine Res YMeHbLUAeT CKOPOCTb U3MEPEHUI (YBENMYMBAET anepTypHOE BPEMSI).
3a gononHuTenbHoM nHdopMaumern obpalwlantech k nogpasgeny 3.1.3.

Filter (dbunbTp)
C nomowbto knasuwm Filter MmoxHO 3agenicTBoBaTh MW OTKNIOYMTE DYHKLMIO N3MEpPUTENbHOro punbTpa.

Ecnu noraweH uHamkatop FILT, T0 HaxaTtunem knaeBuwmn Filter oTkpbiBaeTca guanoroBoe okHo Measure
Filter. Haxxatnem OK nocne ycTaHOBKM napamMeTpoB B OMarlorOBOM OKHE BBOAUTCS B OENCTBUE (DYHKUMSA
dunbTpa; Npu aToM BKItovaeTca nHaunkatop FILT.
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Ecnun ceetutca ungukatop FILT, To HaxaTmne knasuwun Filter npuBoguT K OTKAOYEHMIO PYHKUMK OUNbTPa;
npv aTom racHeT ungmkatop FILT.

OyHKLMA bunbTpa MCNONb3yeTcs AN yCpeaHEeHUs pesynbTaTOB U3MEPEHUMN, BbIYUCIEHUSA CKOMb3SLLEro
cpefHero 3HadeHust U T.0. PekoMeHayeTcs NpUMEHSITb 3Ty OYHKUMIO AN MPEUU3VOHHBIX M HAOEeXHbIX 13-
MepeHuin. 3a JoNoNHUTENLHOM UHbopMaumel obpallanteck K pasgeny 5.4.

3.2.2 3awmTa BXOAHOM Lenu oT napa3uTHbiX adcekToB

3awmta BXOOHOW Lenu oT napasuTHbIX 3pdeKToB 3PdEKTUBHO OENCTBYET TOraa, Koraa M3amMepsieMbIn Uc-
TOYHUK HanpsXXeHust obragaeT BbICOKMM BbIXOAHbLIM COMPOTUBMNEHNEM.

MpuHUMN gencTema 3awmTbl OT Napa3nTHbIX addekToB unnoctpupyet puc. 3-10. Korga sawwmra He ucnonb-
3yeTcsl, BHYTPEHHUIN 9KpaH TprakcuanbHoro kabens Haxoautcs npy noteHumane Common; Npy aToM Mexay
LEeHTpanbHbIM MPOBOAHUKOM U BHYTPEHHUM 3KpaHOM OEWCTBYET HanpsikeHue, paBHOE U3MepseMoMy Ha-
npsbkeHuto. ConpoTuBreHne nsonauum kabens sABnseTca KOHEYHOW BENUYMHOWN, NO3TOMY U3MepsieTcs Ha-
npsbxeHve, AeneHHoe Ha KO3MULMEHT, PaBHbIA OTHOLLEHMIO BLIXOOAHOIO COMPOTUBIIEHUS UCTOYHUKA N3Me-
PSIEMOro HanpsKeHUs K CONPOTUBIEHMIO n3onsauum kabens. Npu o4eHb BbICOKOM BbIXOAHOM COMPOTUBIIEHUU
NCTOYHUKA HanpsXKeHUsi BO3HMKAeT NOrpeLlHOCTb M3MEePEHUIN, KOTOPO HEBO3MOXHO NpeHebpeyb

ConpoTuBneHne n3onsauum EmkocTb kabens
y f BbIxogHoe conpoTtuBneHne
hé s = WV
1
Common
v g
BydepHbIit younmuTenb BbixopHoe
y COMNpOTUBAEHNE

N |t

\ .
(@JQh@U i T
v

1| Guard

Commaon

Puc. 3-10 3awmTa oT napasnTHbIX aeKToB

Kpome TOro, cyuwlecrtesyeT onpenereHHaa eMKOCTb MexXay BHYTPEHHUM 3KpaHOM U UeHTpalibHbIM NMpOBOOHN-
KOM TpuakcunanbHOro kabens, Nno3TOMY npouecc yCTaHOBJIIEHUA U3MEepAeMOro HanpsaXxeHnd nponcxoauT C
NOCTOSIHHOM BpEMEHMN, OﬂpeﬂeﬂﬂeMOVI 3TON EMKOCTLIO N BXOAHbLIM ConpoTuBIeHNEM. Ecnn BxogHoe conpo-
TUBINEHMe o4eHb BEeJIMKO, TO NpoLecc YCTaHOBNIEHNA MOXET 3aHATb AJIMTeNIbHOE BpeM4.

Korga mcnonb3yeTcsa 3awmuta BXOOHOW Lenu OT napasvTHbIX ahdekToB, BydepHbIn yeunutens nogaepxu-
BaeT NoTeHuMan BHYTPEHHEro 3KpaHa paBHbIM MOTEHUMany UeHTpanbHOro npoBOAHMKA TpuakcuarbHOro
coegunuTens. NMoaToMy 34ecb He NpuKNagbiBaeTCs HanpshKeHue Mexay TakMMu napasmvTHbIMU KOMMOHEH-
TaMun 9KBUBANEHTHOM CXEeMbl, KaK CONPOTUBMEHUE MU30NALMM N eMKOCTb kabens, brnarogaps Yyemy ycTpaHs-
eTcs ux BnusHne. Takum obpa3om, 3To AaeT BaM BO3MOXHOCTb BbIMOSTHEHUS TOUYHBIX U BbICTPbIX M3MEepeHUN
Aaxe Toraa, Korga UCTOYHMK M3MEPSEMOro HanpsihxeHns obrnagaeT BbICOKMM BbIXOOHbLIM COMPOTUBIIEHMEM.

NMPEAOCTEPEXEHUE

Hu B koem cnydyae He npucoeamnHsitTe BbiBog Guard K kakomy-nnbo BbIXOAY, BKMKOYas OBLLMIA NPOBOA Lienu, Knemmy
3a3emMneHus waceu v nobon apyron BeiBog Guard. 3To npusegeT K nospexaeHno npubopa.
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3.3 W3mepeHue conpoTnBneHus

Mpnbopbl B2985A n B2987A nogaepxmeatoT nsamepenne conpotmsnenna go 1000 NMOm (cnpaBo4yHoe 3Ha-
yeHue).

Heob6xoanmble NpMHaANeXHOCTH

Mpexae 4Yem BkNoYaTb NpMbOp, NpucoeauHUTe Kabernb, N3MepuTenbHble NPOBOAA, KOHTAKTUpPYHOLLee Npu-
crnocobneHve n gpyrue nNpvHagnexHocTu, Heobxoaumele ans namepenuii. MNMpumepbl NPUCOEaNHEHWUIA NOKa-
3aHbl Ha puc. 3-12 + 3-15.

30eCb MOXHO NMPUMEHSITb CriefyoLwme NPUHaaNeXHOCTH:

o TpuakcmnaneHbin kabenb, 200 B, 1,5 m

o TpuakcmarnbHbIN MPOXOOHOW COEOUHUTENb (ECINN HYXXHO)

e BbICOKOBONbTHbLIN N3MepuTEnbHbIN kKabenb, 1000 B, 1,2 m, ana riesga High

e Kabenb C 04HOMOMOCHOW BUIKOA Ha OJHOM KOHLIe U C MPOYLUMHOW Ha APYroM KoHUe, ANS coeauHEHUs
rHesga Common ¢ KNemMMoit 3a3eMeHns LWaccu

o Kabenb c 0gHOMOMKCHBEIMK BUMKaMM Ha 060UX KOHLaxX, Ans coeanHeHns riesga High nctovHmka Hanps-
XeHus ¢ rHesgom Common

e YHuBepcarnbHbIn agantep Ans BbICOKOOMHbIX namepeHunn Keysight N1414A

BmecTo TpmakcuansHoro kabens n TpuakcuanbHOro NpoxXogHOro COEAMHUTENS MOXHO NPUMEHNATb kabenb
Keysight N1415A ¢ TpmakcnanbHbIM COEAMHUTENEM Ha OAHOM KOHLE U 3axxmMamm Tuna "kpokoamn" Ha apy-
rom koHue, 200 B, 1,5 m.

YKA3AHWE

I'IpM BKITHOMEHUU an6opa OCTaBbT€ KOHEL, UISMEPUTENBHOIO TPAKTA PA3OMKHYTbIM.

BbinyckatoTcs Takke criegyloLlme npuHagiexXHoCTU AN BbICOKOOMHbIX U3MEPEHWUI.
e OnemeHT nposoammocTtn Keysight 16008B
o Manowymsawmn namepuTeneHbli kabenb Keysight 16117B ¢ 3axuMoM Ha KOHLe

o Manowymswmn nameputenbHbii kabenb Keysight 16117C ¢ coeguHuTenem Ha KOHLUE, C NPOXOOHbIMU
coeanHUTENaMU

e KoHTakTupytollee npucnocobneHne ans komnoHeHToB Keysight 16339A

Onga npyumeHeHns npuHagnexHocten Heobxoamm apantep Keysight N1413A (npucoegnHeHne npuHagnex-
HocTen cM. Ha puc. 3-11). MpucoeaunuTte k npubopy agantep N1413A, 3aTem npucoeamHUTe K agantepy
HY>KHYIO MpUHaanexHocTb. OBa3aTernbHO YyCTaHOBUTE COCTOSIHUE HU3KOMoTeHuuansHoro Beixoda (Low) uc-
TOYHMKa HanpsbkeHust Ha FLOATING.

Bce npuMHagnexHoCcT! MOXHO MCNOoMb30BaTh ANS U3MEPEHW MpW nnasatoliem noteHumane obbekta usme-
peHun B nonoxenun PULL ("oTTaHyTb") nepekntovatens agantepa N1413A. Vmente B BUay, 4to namepu-
TenbHbIN Kabenb 16117B/C MOXHO Takke NPUMEHATb AN U3MEpPeHU Npu 3asemreHHoOM obbekTe nsmepe-
HWUIA B nonoxeHumn nepekntodatens PUSH ("Haxatb").

3a [ononHMTENbHOW MHAOPMaLMen O NpUMEHEHUW NPUHaLNEXHOCTen obpalwanteck Kk Pykosodcmesy o
akcrinyamauyuu (Operation Manual) kaxgov NpuHaaIexXHOCTH.

YKA3AHUE

[ns nogaum HanpshxeHus 6onee + 21 B Heobxoaumo coeanHuTb coeamHuTens Interlock ¢ Lenbro 6rokmMpoBky (CM. noa-
pasgen 3.3.2).

NPEOYNPEXOEHUE

Y1o0bl npucoegnuutb agantep N1413A/N1414A, BctaBbTe ero B coeguHuTens npudopa B29850/B2987A.
BcTaBnaiTe aganTep ¢ ycunmem, Noka oH He 3adpMkcupyeTcs Ha MecTe (3a3op < 1 mMm).

e [lpu ucnonbsosaHun apantepa N1413A/N1414A yctaHosute napametp Low Terminal State Ha FLOATING. Husko-
NOTEHLMaNbHbI BbIBOL UCTOYHUKA HANPSKEHNS COEAMHSETCA C KNEMMON 3a3eMNEHIs LUAccu Yepes agantep.

o [lpu ucnonbsoeaHum agantepa N1413A/N1414A He obpallaiTe BHUMaHNS HA YCTAHOBKY COEAMHEHNSI BHYTPEHHETO
aKkpaHa coegnHutens Voltmeter. OH pa3mbikaeTcs Ha BXOAe apanTtepa.
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[16008B Resistivity Cell PULL |
[16117B/C Low Noise Test Lead  PULL/PUSH |

[16339A Component Test Fixture PULL |

PULL = oTTHYTb
PUSH = HaxaTb

?‘“ED’ g .y,

lNepekniovatens agantepa: Apantep N1413A

Monoxenne PULL anst o6bekTa M3MepeHnin Npu NnaBatoLLem noTeHumuane
Monoxexie PUSH ans 3asemnenHoro o6bekta namepeHui

K coegunutento
Interlock

HV coaxial Fes ! Triaxial
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bt i I [ -\.\__Jr 10k
L= : 47
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Mepekntovatens B nonoxexum PULL I Mepekntovatens B nonoxexHum PUSH
Ans 00beKTa M3MEPEHMI NPU NNaBatoLLEeM NOTEHLMane OJ15 3a3eMJIeHHOr0 06bekTa U3MepeHuii

CocrosHue rHesna Low uctounmka HanpskeHus; FLOATING

Puc. 3-11 [MpucoeanHeHne npuHaaneXHoCTen s BbICOKOOMHbIX MU3MEPEHUI C NOMOLLbIO ajanTtepa
N1413A

BbICOKOBOMNbTHbII M3MepVITeﬂbeII/I kabenb

High e o Jas wa——
i P Bxon 41§ U_E :ﬂ:{

\ TpuakcuanbHbii kaberb

Tpmakcwaanbm MPOXOQHOM COeANHUTENb

OKpaH

Obwwit npoeog (Common) coeanHeH ¢ Laccy Yepes kabernb ¢ OHOMOMKOCHOIA BUMKOM 1 MPOYLLIMHON
! i
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| : Vs
! R g f CocTosiHue rHe3ga Low UCTOYHMKa HanpshKEHUS:
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! : Kabenb ¢ 0fHOMOMIOCHON BUIKOM
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Puc. 3-12 amepeHne conpoTMBIEHWsI NPy NaBaloLLEM NOTEHUMane o6bekTa N3aMepeHui
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Hu3konoTeHUmManbHbIN BoIBOA LOW MCTOUHMKA HANPSPKEHWS MPUCOEaMHSIETCS BHYTPY npubopa k obLiemy npoBoay Lenm
(Common) nnn oTcoeamnHAETCS OT Hero, kak noka3aHo Ha puc. 3-12. 3a gononHuTensHoON MHcopMaumeir obpallaiiTecs
k nogpasgeny 3.3.1.

TpnakcuarnbHbIA NPOXOAHON COEANHUTENb
Ry 1 Il)l TpuakcuanbHbiit kabenb
Ll H Ij] ] '
|nput 'I ; []75 \ ju

_________________________ 4 Mepeknioyaterns apantepa:
OkpaH nonoxenue PULL

Frmm e m -

O6wwit npoeog (Common) 1 HU3KONOTEHLMaNbHbIN BbiBOA Low
MCTOYHMKA HaNpSPKEHUS COeaMHAOTCS C Lwaccy Yepes agantep N1414A

Anantep N1414A

—————————————————

High |
: +
Ry g Vs —?zz @I’ Vi
] | Var=0.01%Vs
Input @
N .
Comman CocTosiHue rHe3na Low UCTOUHMKA HanpsiKeHMS;
________________ 7 /’J' v FLOATING
OkpaH (omHako OHO coefiMHeHO ¢ Lwaccy yepes agantep N1414A)

Puc. 3-13 V3mepeHne conpoTuBMEHWS Npu NiaBatoLemM noTeHumane oobekTa usMepeHuin
¢ npumeHeHnem agantepa N1414A

Mpn namepeHnn ¢ NnaesakLWuUM NoTeHUManom obbEKTa M3IMEPEHUIN YCTAHOBUTE MepekniovaTens agantepa

N1414A B nonoxexue PULL. Kpome Toro, yctaHoBUTE COCTOSIHME rHe3ga Low MCTOYHMKa HanpsxeHus Ha
FLOATING.
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] BbICOKOBOMbTHBIN M3MEPUTENbHbIA Kabenb
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i CocTosiHMe THe3aa Low UCTOYHMKa HanpsiKeHUs:
 Law .—47 FLOATING

Puc. 3-14 /3amepeHune conpoTUBIEHNSI 3a3EMSIEHHOIO 0ObeKTa N3MEPEHMI

NMPUMEYAHUE

B cxeme coeauHeHwit, nokasaHHoW Ha puc. 3-14, Ha rHe3go Common NoaaeTcsl HanpshKeHUe OT MCTOYHWKA Hanpske-
HMS. 3TO HanpshxeHue MOXeT gocTurath + 500 B.

NMPUMEYAHUE

Hwu3akonoTeHUmanbHbIN BbIBOL LOW MCTOYHMKA HaNpsiKeHUs NpucoeanHseTcst BHyTpu npubopa Kk obuiemy nposogy Lenu
(Common) nnn oTCOEAMHAETCS OT HEro, Kak nokasaHo Ha puc. 3-14. 3a gononHuTenbHOM MHopmaumein obpalantecs
k nogpasgeny 3.3.1.
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Low _- \u\ :

Tpmakcmaanbm npoxonHom coeguHuTenb
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Puc. 3-15 V3mepeHue conpoTuBneHnsi 3a3emMneHHoro o6bekta nsmepeHnii C MICNoNb30BaHNEM
apantepa N1414A

Mpn n3amepeHun conpoTmUBNEHNS 3a3eMITEHHOr0 06 beKTa U3MEPEHUIA YCTAHOBUTE NepeKnoYaTenb agantepa
N1414A B nonoxeHne PUSH. Kpome Toro, yctaHoBUTE COCTOsSIHME rHe3aa Low MCTOYHMKa HanpshKeHus Ha
FLOATING.

B cxeme coeanHeHuir, nokasaHHo! Ha puc. 3-15, Ha rHe3no Common NOAAeTCs HANPSPKEHWE OT MCTOYHMKA Hampshxe-
HWS. 3TO HanpshkeHue MoXeT gocturath + 500 B.

N3meputenbHaa npoueaypa
Bbl MOXeTe BbINONMHATbL N3MEPEHUS CONPOTUBMNEHUS, KaK OMMCAHO HUXE.
1. YcTtaHoBuTe pexunm BbluncreHus conpotumenenus (Vs/im nnam Vm/Im) — cm. nogpasgen 3.3.1.

2. Haxwmwute knasuwy View 1 dyHKUMOHanNbHy0 knasuwy Meter View, 4ToBbl ycTaHOBUTL AMcCnnen B pe-
XuM oTobpaxeHus Meter.

3. Haxmute BcnomoraTtenbHyto knasuwy OHMS (R), 4ToObl yCTAHOBUTL PEXUM M3MEPEHUS] COMPOTUBIE-
HUS.

4. YcTtaHoBWUTE Npeaen n3amepeHus Toka 1 BbIXo4HOe HanpsbkeHue (cm. nogpasgen 3.3.1).

Ecnu ncnonbayetca pexum Auto V Control, yctaHoBUTE npeden uamepeHust conpotmeneHus. Onsa ycra-
HOBKW HY)XHOTO npefena MamMepeHun nonb3yntecb yHKumoHanbHon knasuwen RANGE 1 HaBuraumoH-
HbIMM KNnaBuwamu. 3a gononHuTenbHon Hpopmaumer obpaiwanteck K nogpasgeny 3.3.1.

5. Bocnonb3yntecb HaBMrauMOHHbIMK KnaBuwamu unm dyHKUMoHanbHou knasuwen SPEED, ytobbl ycTa-
HOBUTb HYXHYI0 CKOPOCTb M3MepeHun (anepTypHoe Bpewmsi). 3a AOoNonHuUTeNsHon nHdopmaunen obpa-
WwanTech k nogpasgeny 3.3.1.

5. Haxmute knaBuwy Filter, 4yToObl OTKpbITL gnanoroBoe okHOo Measure Filter. YcTtaHoBuTe napameTpbl
dunbTpa B 3TOM AMANoOroBoM OkHe. 3a OOoMonHuTenbHOW MHdopmaumen obpallanTech K nogpasgeny
3.3.1.

7. TpucoeaguHnTte obbekT namepeHun (pesnctop). Cm. puc. 3-11 + 3-15.
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8. Haxmute kHonky On/Off Bbikntouatens Ammeter, YToObl BKMOUMTL amnepmeTp. Tenepb aTa KHOMKa noA-
CBEYMBaETCS 3ereHbIM.

9. Haxmute kHonky On/Off BoikniovaTens Voltage Source, 4Tobbl BKNIOUUTE BbIXOA UCTOYHWMKA Hanpske-
Hus. Tenepb 3Ta KHOMKa NOACBEYMBAETCS 3eMeHblM U MoAaeTCs HanpsXeHWe Ha BblXOA MCTOYHMKA Ha-
npsikeHns.

10. 3anyctute namepeHune cnegyromnm obpasom.
o HaxmuTe knasuwy Single, 4Tobbl 3anyCTUTL OAHOKPATHOE M3MEPEHNE HaNPSXXEHUS.

¢ HaxmuTe knaeBuwy Run/Stop, 4Tobbl 3anycTutb noBTOpSOLIMECH (NEPUOOUYECKUE) U3MEPEHMUS Ha-
npskeHnsi. MMHMManbHbIn N3aMepUTEnbHbI MHTEpBan cocTtasnseT 10 Mmc.

11. YToObl BLIKMIOYMTL BbIXOL WUCTOYHMKA HaMpsbkeHus, Haxmute kHonky On/Off seikniouyatens Voltage
Source. Npy 3TOM racHeT NOACBETKA 3TON KHOMKM.

12. YT10ObI BBIKNIOYUTE aMNepMeTp, HaxmuTe kHonky On/Off Beikntowatens Ammeter. [pu aToM racHeT nog-
CBETKa 3TOW KHOMKM.

e Y106bl BLINOMHUTL U3MEPEHWE CO CTYMEHYaTON pa3BepTKoi, obpallanTech K onucaHuio "YCTaHoBKa napameTpoB
BbIBOJA CTyneHYaToit pa3sepTku" B nogpasgene 3.3.3.

e YT0Obl BLINONHNTL U3MEPEHINE C Pa3BEPTKOM NO CrinCKy, obpallanTech K onucaHunio "YcTaHoBKka napamMeTpoB BbiBO-
[a pa3BepTKM Nno cnucky" B nogpasgene 3.3.3.

e YT00bI BbINOMHMTL M3MEPEHME C BBIBOAOM CUrHanma npsiMoyronbHon (opmbl, obpallantech K onncaHuio "YcraHoBka
napaMeTpoB BbIBOAA CUrHana npsiMoyronsHon chopmbl” B nogpasaene 3.3.3.

3.3.1 OcHoOBHbIe napameTpbl

B aTom nogpasgerne KpaTKo OrnMcaHo, Kak YCTaHOBUTb OCHOBHbIE MapaMeTpbl AS1A TOYHbIX U HAOEXHbIX 13-
MEepPEHU CONPOTUBIIEHUS.

PeXXum BbIYUCNEHUA CONPOTUBIIEHUS
Pe3ynbTaT namepeHusi ConpoTUBMEHUS BbIYUCINSETCA MO OO4HOM M3 hopmyn:
R =Vs/Imunn R =Vm/Im

3pech: Vs — BbIXO4HOE HanpsbkeHue
Vm — n3amepeHHoe 3Ha4yeHne HanpsKeHus
Im — n3amepeHHoe 3HayYeHue Toka

Pexum BbluMCNEHUS] CONMPOTMBIEHNST MOXHO 3a4aTb HaXaTueM (pyHKUMOHamnbHbIX knaeuw System Menu >
Config > Measure > Ohms >V Select Source unu V Select Measure.

Source OTOT pexum JencTByeT, korga MHAMUMPYETCA UMs 3KpaHHom knasuwm "V Select Source".
3Ha4veHune conpoTuBneHns BblumcnseTcs no popmyne R = Vs/Im.

Measure OTOT pexum OeNcTBYeT, Korda uHanuMpyeTcs uMsa akpaHHon knasuwm "V Select Measure”.
3HauyeHne conpoTuBreHust BblumcnaeTca no dopmyne R = Vm/Im. Ytobbl ucnonb3oBaTb
3TOT peXuM, criedyeT yCTaHOBUTb Npeaen uamepeHus HanpsbkeHus (Measure Volts).

Pexum perynupoku HanpsikeHus (V Control Mode)

Pexum perynuposku HanpshkeHus (Auto nnv Manual) onpegensieT xapaktep M3MepeHuss COnpOTUBIIEHNS.
OTOT pexunm MOXHO 3agaTb HaxaTveM yHKUMOHamnbHbIX knaBuw System Menu > Config > Measure >
Ohms >V Control Auto nnu V Control Manual.

Auto OTOT pexum OeNcTByeT, Koraa MHAMLMPYETCS MMsi akpaHHoW knasuwm "V Control Auto”. Yc-
TaHoBuTe npegen nameperus conpotmenerus (Measure Ohms). Npeaensl namepeHus Toka
W HanpshkKeHusi, NCnosnb3yemble OJ11 USMEPEHUST COMPOTUBNEHNS], aBTOMaTUYECKMN yCTaHaB-
NNBAKOTCS, Kak nokasaHo B Tabnuue 3-3 Ha cTp. 68.

Manual OTOT pexvm AencTeyeT, Korga uHauumpyeTcsa uMs akpaHHou knasuwm "V Control Manual”.
YcTaHoBuTe npegen nameperus toka (Measure Amps), agnanasoH BbIXOAHOMO HanpsiKeHus
(Spot Source Range) u BeixogHoe HanpsikeHue (Voltage Source), ncnonb3syemoe ansi name-
peHUs CONPOTUBIEHUSI.
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3TK nons ycTaHOBKM NapamMeTpoB MMEKTCH B pexume otobpaxeHus Meter n Ha cybnaHenm
YCTaHOBKM Npefena naMepeHuii, kotopasi BbIBOAMTCS Ha 9KpaH HaXkaTueM BcromoraTtesb-
Hon knasuwn Hide XXX. YTo6bl yCTaHOBUTL BbIXOAHOE HanpsXXeHue, HaxXMuTe BCMOMOra-
TemnbHY Knaeuwy Source u ycTaHOBUTE HyXHOe 3HayeHune B none Voltage Source ¢ nomo-
LLIbO NOBOPOTHOWM PYYKM W/MMM BCMOMOraTenbHON KnaBuLKn. YToObl BbIBECTU Ha 3KpaH 3Tu
BCNoOMoOraTesibHble KrnaBuliM, MOXET OKas3aTbCs HeoOXOAMMbIM HaxaTb BCMOMOraTerbHYo
knasuwy More... 1 of 3 unn More... 2 of 3.

CocTosiHMe HM3KonoTeHunanbHoro rHesaa (Low Terminal State)

HuskonoTeHumanbHoe rHe3no (Low) UCTOYHUKA HanpsKEHUst COEAMHSIETCS BHYTpU npubopa ¢ o6Lwmm npo-
BogoM uenu (Common) nnm otcoegmHaeTcs OT Hero. YTobbl peanu3oBaTb 3TO BHYTPEHHEE COEAVHEHNE,
oTkponTte gmanorosoe okHo Output Connection HaxxaTneM yHKLUMOHanbHbIX knaesmw System Menu > Config
> Source > Connection 1 ycTaHoBUTe Hagnexaiumm obpasom none Low Terminal State.

B03MOXHbI cneaywuime sapmaHTbl YCTaHOBKU:

CCOM HuskonoTteHUManbHOe rHe340 CoeanHEHO BHYTpU npubopa ¢ obwmm npoeogom uenu. Mpu
3TOM noralleH MHANKaTop NNaBakoLLEro COCTOSHUS.

FLOATING HuskonoteHumManbHOe rHe3no oTCoeanHeEHO BHYTpY npubopa oT obLero npoBo-
Aa uenu. CBeTUTCH MHAOMKATOP MMaBakoLLEro COCTOAHUS.

OTa ycTaHoBKa MCNonb3yeTcs Npu nogave HanpsikeHns Ha rHesgo Common.

UToObl YCTaHOBUTL HYXXHbI BapuaHT, BOCMOSb3yMTEChb BCMOMOraTefibHOW KnaBuLIEW W/UnM NOBOPOTHOWN
py4kon. Haxxmute OK, 4TOBLI NPUMEHUTL BbIBpaHHY0 BaMU YCTAHOBKY M 3aKpbITb AManoroBoe okHo.

3a gononHuTensHom MHdopMaLmen obpallanTtecs k nogpasgeny 3.3.3.

NPEOOCTEPEXEHUE
HecmoTps Ha TO, YTO HU3KOMOTEHLMATbHBIA BbIXOL YCTAHOBMNEH B COCTOSHWE C nnasatolumm noteHumanoM (FLOATING),
noteHuman rdesn High u Low He moxeT npesbiwats + 1050 B oTHOCMTENBHO 3a3eMNIEHHOrO Waccu. BbixogHoe Hanps-
XeHune orpaHnumeaeTca 4o = 1050 B gaxe npu nocnenoBaTensHOM COEAMHEHNN BHYTPEHHEMO UCTOYHMKA HAMPShKEHUS
Npnbopa C BHELUHNM UCTOYHUKOM HaMPsSHKEHWS.

Korga rHesga Low 1 Common HaxogsaTcs B COCTOSHUM C MaBatoLLMM NOTEHLMAnoMm, noteHuman riesga Common gon-
KEH Haxo4uTbCa Mexay noteHumanom Low u noteHuuanom High, He npeBbiwas npu aToM 3HaveHns £ 500 B oTHocK-
TEMbHO 3a3€MIIEHHOTO LUACCH.

Koraa npumensietcs agantep Keysight N1413A unu N1414A, rHe3no Low UCTOYHMKA HANPSIKEHWUS! COEAMHSETCS C Luac-
cu yepe3 apantep. Moatomy npu npumeHeHuu agantepa criegyet yctaHoeuTb nnasatowlee (FLOATING) coctosHue
rHe3ga Low.

Mpeanen namepeHus conpotuBneHus (Measure Ohms)

HaxmuTe dyHkumoHanbHyto knasuwy RANGE, 4tobbl nsmMeHuTb pexum Bblbopa npepena uamepeHun
(AUTO unu dpmkcupoBaHHoe 3HayeHune). TekyLLyto YCTaHOBKY MHOULMPYET UMS 3KpaHHOM KNasBuLLIN.

Mpenen namepeHUn MOXHO YCTaHOBUTL C NMOMOLLIbIO CreayoLWUX HaBUraLMOHHbIX KNaBuLL.

Range + YcTaHoBKa (OUKCMPOBAHHOIO Npeaena U3MepeHuin 1 nepeknioveHne npegena mamepe-
HWUA BBEPX.

[home] YcTtaHoBKka aBToMaTu4eckoro Bblbopa npegena namepexun (AUTO) n aBTomatu4eckoro
BblOoOpa anepTypHoro BpemeHn Normal.

Range - YcTaHoBKa (OUKCMPOBAHHOIO Npeaena U3MepeHun 1 nepeknioveHne npegena mamepe-
HUA BHNS3.

3a gononHuTenbHoM nHdopMaumern obpallantech k nogpasaeny 3.1.2.
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Ta6bnuua 3-3 [peagenbl n3amMepeHnss CONPOTUBIIEHUS], M3MEpPSIEMbIE 3HAYEHUS U pa3peLleHne NHANKaumMm B
pexnme aBTOMaTU4eCKonN perynmpoBky HanpskeHus (Auto V Control)

Mpenen Ucnonb3syembin YcTtaHoBKa NU3mepsiemoe Pa3pelweHue
U3MepeHun npeaen BbIXOAHOIO HanpsKeHUA 3Ha4veHue MHAMKaLUm
conpoTuBIiieHnsA wsmepel-wlﬁ TOKa NCTOYHUKA
1 MOwm 200 mKA 20B 100 kOm < |R| 10m
10 MOm 20 MkA 1 MOm < |R] 10 Om
100 MOwm 2 MKA 10 MOmM < |R] 100 Om
1TOm 200 HA 100 MOwm < |R| 1 kKOm
10 F'Om 20 HA 1TOm < |R| 10 kKOm
100 NOm 2 HA 10 FOm < |R] 100 kOm
1 TOM 2 HA 200B 100 MOm < |R| 1 MOwm
10 TOm 200 nA 1 TOM< |R] 10 MOm
100 TOm 20 nA 10 TOm < |R| 100 MOwm
1 MOm 2 nA 100 TOm < |R| 1TOm

AnepTtypHoe Bpemsa (Aperture Time)

HaxmuTe dpyHkumoHansHyto knasuwy SPEED, 4Tobbl M3aMeHUTb pexxum Bbibopa anepTypHOro BpemeHu (aB-
TOMaTU4YeCKNA BbIGOP MM BbIBOP BPy4HYlO). Tekyluyto ycTaHoBky atoro napametpa (AUTO wnm Manual)
yKasblBaeT MMS 9KpaHHOW KNnaBuLLW.

AnepTypHoe BpeMA MOXXHO YCTaHOBUTb C NOMOLLbIO ClieayrLwmnX HaBUrauMoHHbIX KnaBULL.

Coarse Res YBenuunBaeT CKOPOCTb U3MEPEHUI (YMEHbLUAET anepTypHOe BpeMS).

[home] YcTaHoBKa aBToOMaTU4YeCKOro Belbopa anepTypHoro BpemeHn Normal u aBTomMaTnyeckoro
BbiGopa npegena namepexmn (AUTO).

Fine Res YMeHbLIaeT CKOpOCTb U3MEPEHUI (YBENUYMBAET anepTypHOE BpeMS).

3a gononHuTensHom nHdopMaLmen obpallanTtecs k nogpasgeny 3.1.3.

PdunbTp (Filter)
C nomouubto knaeuwm Filter MOXXHO 3a4eCcTBOBaTb UM OTKIHOUUTL PYHKLMIO M3MEPUTENbHOrO unbTpa.

Ecnu noraweH uHaukatop FILT, To HaxaTuem knasuwwm Filter oTkpbiBaeTca AmanoroBoe okHo Measure
Filter. Haxxatnem OK nocne yctaHOBKM napameTpoB B AMArioroBOM OKHE BBOAWUTCH B AeNCTBUE DYHKLUUA
dunbTpa; Npy 3TOM BKMoYaeTea nHavkatop FILT.

Ecnn ceetutca ungukatop FILT, To HaxaTmne knasuwun Filter npuBoguT K OTKAOYEHMIO PYHKUMK UnbTPa;
npw aTom racHeT nHankatop FILT.

OyHKLMA bunbTpa MCNONb3yeTcs AN yCpeaHEeHUs pe3ynbTaTOB U3MEPEHWMN, BbIYUCIEHUSA CKOMb3SLLEro
cpefHero 3HaveHust U T.0. PekoMeHayeTcs NpUMEHSITb 3Ty OYHKUUIO ONA MPEUU3VOHHBIX U HAOEeXHbIX 13-
MepeHuin. 3a JonoNHUTENbLHOM UHopMaumel obpallanteck K pasgeny 5.4.

3.3.2 bnokupoBka

DyHKUMS GNOKMPOBKM MpeaHasHadeHa Ans NpefoTBpalleHns BO3MOXHOCTM MOpPaXKeHUs Monb3oBaTens
3MNEKTPUYECKMM TOKOM NPU MPUKOCHOBEHUM K M3MEPUTENbHBLIM BbiBoAaM. Korga pasoMKHYT KOHTaKTHbIN Bbl-
Bop, GriokmpoBku (Interlock) Ha 3agHel nNaHenu, UCTOMHUK HaMNPsKEHUs He MOXXem nofaBaTb HanpsKeHue
bonee + 21 B.

YT06bl CHATH 3TO OrpaHMYeHne Mpu BbIBOAE BbLICOKOrO HanpshKeHus, Heobxoaumo NpUCOeauHUTbL KOHTaKT-
HbIN BbIBOA BNOKMPOBKM K Lenu 6rnoKMpoBKM, CMOHTUPOBAHHOW B KOHTaKTUpYoLeM npucnocobneHun mnu B
coeguHNTEnNLHOM nHTepdence. Ecnu uenb GrIOKMPOBKU HE CMOHTUPOBaHa, HEOBXOAMMO CMOHTMPOBATL €e€.
3a gononHuTensHoM MHdopMaLmen o Leny BrnoknpoBKM U ee MOHTaxe obpallanteck kK pasgeny 2.5.

Ecnun pasmbikaeTcs uenb OOKMPOBKM BO BPEMS NoAaymn HanpshkeHus 6ornee + 21 B, BbIXogHOE HanpshXeHne
HeMeaneHHO OOHynsieTCa U pa3MblKaeTCs BbIXOOHOE perne.
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3.3.3 UCTOYHMK HanpsKeHus

Mpnbopbl B2985A n B2987A nogaepxuBatoT (OYHKLUMIO MCTOYMHUKA HanpshKeHWsl, BO3MOXHOCTU KOTOPOro
nokasaHbl B Tabnuue 3-4.

Ta6bnuua 3-4 [InanasoH BbIXOOHOIO HAMPSHKEHWS, BbIXOAHbIE 3HAaUYEHUs, paspelleHne UHOMKaLuum

M MakcuManbHbIA TOK

Ovana3soH 3HauyeHun PaspelwweHne nHaMKaumm MakcumManbHbIN TOK
BbixoAa BbIXOQHOrO HanpsXXeHus
20B 0<|V|<21B 700 mkB + 20 mA
+1000 B 0<V<1050B 35 mB +1MA
-1000 B -1050B<V<0
e High O

al
I - Low O

Puc. 3-16 YnpolieHHaa npuHUMnManbHasg cxema UCTOYHUKA HanpsXKeHus

Mpouenypa Ne 1
Bbl moxeTe nogaBaTb NOCTOAHHOE HalpsAXXeHue cneayoumm o6pa30M.

1.

HaxmuTe knasuwy View un Bbibepute dyHKUMOHanbHyo knasuwy Meter View, 4tobbl ycTaHOBUTL AMC-
nnev B pexum otobpaxeHns Meter.

B none Spot Source Range ycraHoBWTe Anana3oH BbIXxOAa, KOTOPbIA Bbl XOTUTE UCMONb30BaTh. 3a Oo-
NonHUTENbHON MHdopMaumern obpallanTeck Kk onucaHuio "[AnanasoH BbIXOQHOIO NOCTOSIHHOIO Hanpshke-
Hua" Ha cTp. 70.

Haxmute BcnomoratenbsHble knasuwm More... 1 of 3, More... 2 of 3 n Source, 4TO6bI NEPEMECTUTL YKa-
3aTenb nonsi Ha none Voltage Source.

. YcTtaHoBUTE 3HayeHue BbIXOOQHOro HanpsaxXeHna B nore Voltage Source. 3aTem BOCﬂOﬂbSyVITer noBo-

POTHOW PYYKOW U/MNn BCNOMOraTeslbHOW KraBuLLEN.

Haxmute kHonky On/Off BhbikntouaTensa Voltage Source, 4Tobbl BKIOUYNTE BbIXOA4 UCTOYHMKA Hanpshke-
Hus. Tenepb 3Ta KHOMKa MOACBEYMBAETCS 3€MEHbIM U MOL4AETCS HaNpPsKEHWE Ha BbIXO UCTOYHMKA Ha-
NPSKEHUS.

YToObl BLIKMIOYUTL BbIXOL WCTOYHUKA HanpsbkeHusi, Haxmute kHonky On/Off Beikntouwatens Voltage
Source. Npn 3TOM racHeT NoACBETKA 3TOW KHOMKMU.

Mpoueaypa Ne 2
Bbl MOXeTe NnogaBaTb HanpsKeHWe C pa3BepTKOW criegyowmm obpasom.

1.

HaxmuTe knasuwy View un Bblibepute dyHKUMOHanbHyo knasuwy Meter View, 4tobbl ycTaHOBUTL AUC-
nnen B pexum otobpaxeHus Meter.

BbinonHuTe onncaHHyto Boile npoueaypy Ne 1, yToGbl yCTaHOBUTL HanpshkeHue 4O Havarna BbiBoaa pas-
BEPTKM.

YcTaHoBUTE BbIXOL, pa3BepPTKN HanpsaXxXeHna.

e [Inga BbIBOOA CTyneH4YaToOW pas3BepTkM obpallanTtecb K onucaHuio "YCTaHOBKa napaMeTpoB BbiBOAA
CTyneH4yaTon passepTkun" Ha cTp. 71.

o [Inda BbiBOAa pasBepTkM MO CNMUCKY obpallantecb K onMcaHuio "YcTaHOBKa napameTpoB BbiBOAA pas-
BEpTKM No cnumcky" Ha cTp. 71.

HaxmuTe kHonky On/Off Beikntoyatena Voltage Source, 4ToObl BKMOYNTL BbIXOL UCTOYHMKA Hampske-
HUs. Tenepb 3Ta KHOMKa NOACBEYNBAETCH 3eMeHbIM U HAYMHAETCS BbIBO/, HAMPSXKEHWS, 3a1aHHOro B Mo-
ne Voltage Source.
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5. Haxmute knaeuwy Single. NponssoaguTcs BbIBOL 3a4aHHON pa3BePTKM HaNpPsXKeHUs.

6. YTOBbl BLIKNIOYUTL BbIXOA WMCTOYMHMKA HanpshkeHus, HaxmuTe kHonky On/Off Bbiknmioyatens Voltage
Source. Npn 3TOM racHeT NoACBETKA 3TOW KHOMKM.

Mpouenypa Ne 3
Bbl MmoxeTe nogaBaTb CUrHal Hanps>XeHuna npﬂmoyroanon (bOprI, KaK OnmMcaHo Hmxe.

1. Haxmwute knasuwy View n Bbibepute dyHKUMOHanbHyto knasuwy Meter View, 4Tobbl ycTaHOBUTL AuUcC-
nnev B pexum otobpaxeHns Meter.

2. BbInomnHWTe onucaHHyto Bbilwe npoueaypy Ne 1, 4ToGbl YCTaHOBUTL HanpsikeHve [0 Hayana BbiBoda Cur-
Hana HanpsikeHus! NPSAIMOYToNbHOM hopMBbl.

3. YcTaHoBWUTE nNapameTpbl curHana npsimoyronbHon dopmbl. Obpawantecb K onucaHuio "YcTtaHoBka na-
pameTpoB BbiBOAA CUrHarna npsiMoyrofnibHon gopmbl” Ha cTp. 73.

4. Haxmute kHonky On/Off Bbikntouatensa Voltage Source, 4ToObl BKIMHOYMTL BbIXO MCTOYHUKA Hanpshke-
HUs. Tenepb 3Ta KHOMKa NOACBEYNBAETCH 3eMeHbIM U HAYMHAETCS BbIBO/, HAMPSXKEHWS, 3a1aHHOro B Mo-
ne Voltage Source.

5. Haxmute knasuwy Single. Npon3Boantcs BbIBO4 3a4aHHOrO CurHana HanpsikeHus npsMOYrorbHOM
dopMbl.

6. YToObl BbIKNIOYMTE BbIXOA WMCTOYHMKA HanpsbhkeHus, HaxmuTe kHonky On/Off Bbiknmiouatens Voltage
Source. Npn 3TOM racHeT NOACBETKA 3TON KHOMKM.

MNnaBarowee cocTosiHME HU3KONOTEHUMaNbLHOro rHesaa (Low) A

HuskonoTeHumansHoe rHe3ao (Low) MCToYHUKA HanpsKeHUs No YMOMYaHuio coeMHEHO ¢ 06LLMM NPOBOAOM
(Common). OgHako ero MOXHO OTCOeAUHUTb OT obLLEero Npoeoaa Ans peanusaunn coeauHeHUs ¢ nraeato-
LLIMM MOTEHLMaNomMm.

YUT06bl 3a4aTb COCTOSIHME HU3KOMOTEHLUMArIbHOMO rHe3aa, BhIMOMHUTE criedytollyo npoueaypy. JTa ycTta-
HOBKa He CoXpaHsieTcsi Npu BbIkMoYeHun npubopa. BoiknoveHne npubopa ycraHaBnMBaeT COCTOSIHUE HU3-
konoTeHUmManbHoro rHe3ga Ha CCOM. 3Ty npouenypy MOXHO BbINOMHSATL TOMbKO TOrAa, Koraa BbIKMHOYEH
BbIXO[, UCTOYHUKA HAMPSBKEHNS.

1. Haxmunte dyHkumMoHanbHble knaeuwm System Menu > Config > Source > Connection. Tem cambim 0T-
KpbiBaeTcs gnanorosoe okHo Output Connection.

2. YcTaHoB/TE B 9TOM AMarioroBOM OKHE COCTOsIHME Hu3KonoTeHuuwansHoro rHesga (Low Terminal State).
HomxHo 6biTb ycTtaHoBreHo FLOATING gns nonydeHus nnasatowero coctosHus nnn CCOM ansa co-
efnHeHuns ¢ obLwmm NpoBOAOM Lenu.

3. Haxmute OK.

Mpu yctaHoBke FLOATING cBeTUTCS MHOUKATOP NiasatoLwero COCTOsiHUA B 06racty uHauka- m
LM COCTOSIHUS.

NMPEAOCTEPEXEHUE

HecmoTps Ha TO, YTO HU3KOMOTEHLMArbHBIA BbIXOL YCTAHOBMEH B COCTOSHME C nnaBatolumm noteHumanoM (FLOATING),
noteHuman rdesn High u Low He moxeT npesbiwats + 1050 B oTHOCMTENBHO 3a3eMNIEHHOrO LWwaccu. BeixogHoe Hanps-
XeHue orpaHnumeaeTca 4o + 1050 B gaxe npu nocnenoBaTensHOM COEAMHEHUN BHYTPEHHETO UCTOYHMKA HAMPShKEHUS
npnbopa C BHELIHUM UCTOYHUKOM HAMPSKEHUS,

NMPEAOCTEPEXEHUE
He nogasaiTe TOK Ha KneMmmy 3asemMneHus waccu. 910 MOXeT NPUBECTN K NOBpPEXAEHNIO an60pa.

OdvanasoH BbIXOAHOIO NOCTOSIHHOIO HanpsaXxeHunsa

MICTOYHMK HanpsbkeHus MMeeT TpW guanasoHa BbIXOOHOro NOCTOsiHHOro HanpsbkeHusi: 20 B, +1000 B wu
—1000 B. YT06GbI YCTAHOBUTL AMANa3oH BbIXOLHOIO HArpsPKeHWs, HaXXMUTE BCrOMOraTerbHyl KnaBuLly
20V, +1000 V nnm —1000 V, goctynHyto, korga none Spot Source Range yctaHoBneHo B coctosiHne EDIT.
OT0 none HaxoguTcs Ha cybnaHenu yCTaHOBKM Auana3oHa B pexume oTobpaxeHnnsi Meter.

UToObl BbIBECTM Ha 3KpaH 3Ty cybnaHesnb, MOXeT oka3aTbCs HEOOXOAMMbBIM HaXaTb BCMOMOraTesnbHy Kna-
sBuwy More... 1 of 3 n BcnomoratensHyto knasuwy Hide Hist., Hide Roll nnu Hide Trigger.
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YcTtaHOBKa napameTpoB BbiBOAA CTyNeH4YaToON pa3BepTKU
VCTOYHUK HanpsbkeHUst Noa4epKMBaeT crieaytoLlye BapuaHThbl BolBoAa CTYNEHYaToON pasBepTKu:

¢ JIMHeNHas ogHOTaKTHas pasBepTka

NcTOUHMK HanpsikeHnst NofaeT HanpsKeHWe CO CTyMNeHYaTon pa3BepTKOM CTYNEHsIMU C Havana Ao KoHUa.
OTOT BMA pasBepTku OOCTYNEH, koraa OyHKUMs UCToYHMKa HanpsbkeHns (VS Function) ycTtaHoBneHa Ha
LINEAR SINGLE.

¢ JlnHenHas OByxTaKTHas passepTka
NCTOYHMK HanpsxXeHnsa nogaeTt HanpsbkeHne Co CTyneHYaTon pasBepTKoM CTYMEHAMM C Havana go KoHua
W C KOHUA [0 Hayana C TeM e pasMepoMm CTyneHU. OTOT BuA pa3BepTKn AOCTYNeH, korga yHKuns nc-
To4HMKa HanpskeHus (VS Function) yctaHosneHa Ha LINEAR DOUBLE.

BbiBO4 pasBepTku yCTaHaBNMBAKOT CNedyloLwMMu napamMeTpamu, KOTopble OTobpaxarTcs Ha cybnaHenm
PYHKLMN UCTOYHMKA B pexnme oTobpaxeHus Meter. YUTobObl BbIBECTM Ha 3KpaH 3Ty cyOnaHenb, HaXMute
BcnomorartenbHyto knaevwy Show VS Func.. YTo6bl yBMAETb 3Ty BCMOMOraTeNbHY0 KIaBuLLY, MOXET OKa-
3aTbCsl HEOOXOAMMbIM HaxaTb BCoMoraTenbHyto knasuwy More... 1 of 3 u/nnn BcnomoratenbHyo Knasu-
wy More... 2 of 3.

VS Function LINEAR SINGLE vnu LINEAR DOUBLE

Start HavanbHoe HanpsieHne pasBepTKkn B BONbTax

Stop KoHeuHoe HanpsikeHue pa3BepTkM B BOMbTax

Points KonnyecTtBo CTyneHen pasBepTKM MeXay HadvasioM U KOHLOM
Step Pasmep cTyneHu passepTku B BOfbTax

3agaBaliTe NUWbL 0aMH M3 ABYX NapameTpoB Points unun Step. [pyron napameTp aBTOMaTtUYeCKn BblYUCHS-
eTcsa no popmyne: Points = |Stop — Start| / |Step| + 1.

UTtoObl YCTAHOBUTL 3Ha4YeHWe napameTpa, Mosfb3yWTeCb BCMOMOraTeNbHOW KrnaBuLleh u/vnm noBOPOTHOWN
PY4KOW.

UTto6bl npoBepuTb (hOpMy BbLIXOLHOTO CUrHamna pasBepPTKU, HaXMUTE BcrnomMoraTenbHyt kraeuwy Show
Preview.

JononHutensHO UMETCH criefyolme napameTpbl, KOTOpble 0TOOpaXaloTcsl B AManoroBoM okHe Sweep.
YUT06bI OTKPLITL 3TO OKHO, HAXMUTE PYHKLMOHanbHble knasuwn System Menu > Config > Source > Sweep.

Sweep Ranging Pexvm Bbibopa gnanasoHa FIXED wnnm BEST (aBTOmMatmyeckn ucnonb3yeTcs Mu-
HMManbHbIA AManasoH, KOTOPbIV NepeKkpbiBaeT BECb BbIXO Pa3BEPTKM)

Sweep Direction HanpaeneHue passeptkn UP (OT 3HaveHus Start k 3HadveHuto Stop) unn DOWN (o1
3HauyeHus Stop k 3HadeHuto Start)

Output after Sweep  BbixogHoe HanpspkeHue nocne passepTku: START VALUE (HauyanbHoe 3HadeHue)
unn END VALUE (koHe4HOe 3HadeHue)

UT06bl YyCTaHOBWTL 3HA4YeHWe MnapameTpa, Monb3yiTecb BCMOMOraTeflbHOM KnaBulien W/UNinM NoBOPOTHOM
py4ykoii, 3aTem HaxkmuTe OK, 4ToBbl MPUMEHNTL YCTaHOBKM NMapaMeTpoB U 3aKpbiTh AMANioroBoe OKHO.

YcTaHOBKa napamMeTpoB BbiBOAA pa3BepTKU MO CAUCKY
NcTo4YHUK HanpsaXXeHna MoXeT nogaBaTth HanpaXeHue cornacHo coctaBlieHHOMY BaMU CMUCKY.

YT00bI YCTAHOBUTL NapameTpbl BbIBOAA Pa3BEPTKM MO CMUCKY, BbI30BUTE Ha 3KkpaH cybnaHenb yHKUuM nc-
TOYHUKA B pexumMe oTobpaxeHus Meter. [ina aToro HaxkmuTe BernomoraTtenbsHyto knasuwy Show VS Func..
UTo6bl yBUAETL 3Ty BCMOMOraTeNbHYO KNaBuLLy, MOXET OKa3aTbCsl HEOOXOAUMBLIM HaxaTb BCMOMOraTenb-
Hyto knasuwy More... 1 of 3 u/unn BcnomoratensHyto knaesuwy More... 2 of 3. YcraHosute LIST B none VS
Function. 3ta cybnaHenb otobpaxaeT cnegyloLyo MHopMauuio.

VS Function LIST

Start lNepBoe 3Ha4eHne, yCTaHOBMIEHHOE B CNUCKE, B BOSbTaX
Stop lMocnenHee 3HavyeHWe, yCTaHOBMNEHHOE B CNWCKE, B BOMbTax
Points KonunyecTBO 3Ha4YeHuUI B cnucke

YT06bI BEINOMHUTL BbIBOA Pa3BEPTKM MO CMMCKY, TPEOYTCA AaHHbIE Pa3BEPTKU MO CMIMCKY.
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OTV AaHHbIE MOXHO 3afaTb UMW 3arpy3nTb C UCMONb30BaHMEM AMANIoroBoro okHa List Sweep nnu gnanoro-
Boro okHa Load List Sweep Data, koTopoe OTKpbIBaeTCs Npu HaXaTuv OQHOM M3 MEPEYUCIEHHbIX HUXe
BCMOMOraTesnbHbIX KIaBuLl, KOTOpbIE OTODpaXXalTCs NpU HaXkaTum NMOBOPOTHOM pydkM Ha none Start, Stop
unu Points.

Edit OTkpbIBaeT guanoroBoe okHo List Sweep, koTopoe ucnonb3yeTcs ans onpeaeneHns cnucka.

Load OTtkpbiBaeT guanorosoe okHo Load List Sweep Data, koTopoe ucnonb3dyetcsa ans 3arpysku gaH-
HbIX Pa3BepTKU MO CMUCKY.

OnanoroBoe okHo List Sweep

OTO OnanoroBoe okHO obecrnevvBaeT criegylowmin rpadonyecknii Nonb3oBaTeNbCKUA MHTepdEenc Ans onpe-
AeneHns AaHHbIX pa3BepTku no cnucky. Mo 3aBeplueHnn coctaBneHns cnucka HaxmuTe OK, 4tobbl npume-
HWUTb 3TN AaHHbIE 1 3aKPbITb AMANOroBoe OKHO.

(rpacbuk paHHbIX)  OTOGpakaeT hopMy curHana BbIXOAHOrO HanpshKeHWst pa3BepTKU MO CrINCKY.

(cnucok gaHHbIX) Cnncok ¢ MHOEKCOM AaHHbIX B JIEBOW siYelike U BbIXOOHbIM 3HA4YeHMEM B MpaBoOM
ayenke.

Korga ykasatenb Haxogutcs B coctosHun MOVE, BpalleHne noBOpOTHOW PYYKX Bbl-
3blBaeT nepeMelleHne ykasaTens Ha feBylo Unu npasylo syerky. Haxatne noBopoT-
HOW py4KM NepeknoyaeT cocTosiHne ykasaTtens Ha EDIT.

Korga npaBas syeika Haxogutcs B coctosiHum EDIT, MoxxHO BBOAUTBL BbIXO4HOE 3Ha-
YeHne C NMOMOLLIbIO MOBOPOTHOWN PYYKM.

Korga nesas a4erika Haxoautca B cocTosiHuM EDIT, OCTYNHbI NepeynucrneHHble Huxe
BCMOMOraTerbHble KNnaBuLWM Afst CO34aHWUsl M NMPOKPYTKM chivcka. Torga BpalleHue
NMOBOPOTHOW PYYKM BbI3bIBAET MPOKPYTKY CMMCKA, @ HaXaTue pyykn nepeknoyvaeT co-
ctosiHme Ha MOVE.

Append [ob6aBnseT CTpoKy Hmke. TO e caMoe 3HayeHne BBOOMUTCS B NpaBou
AYenke.

Insert HobaBnsaeT cTpoky Bbiwe. To e camoe 3Ha4YeHNe BBOAUTCS B NpaBow
syenke.

Delete YpaanseT cTpoky.

Scroll -100 MepemelyaeT ykasatenb makcuMym Ha 100 NyHKTOB BbliLLE.
Scroll +100 MepemelyaeT ykasaTtenb Makcumym Ha 100 NyHKTOB HUXeE.

Points KonuyecTtBo 3Ha4YeHWI, YCTAHOBIEHHbIX B CMINCKe
Max MakcmanbHoe 3Ha4YeHne
Min MuHumanbHoe 3HavyeHne

OunanoroBoe okHo Load List Sweep Data

OTO AavanoroBoe OKHO obecnedvvBaeT crneaylowwmnin rpadnyecknii NonNb3oBaTeNbCKUn UHTepdenc ans 3a-
rPy3Kn OaHHbIX Ppa3BepTKM MO CNNCKY M3 channa, xpaHswerocsa B namsatn USB.

Bbigenute nognexawmin 3arpyske ¢ann ¢ noMoLLb Kypcopa CTpoku 1 Haxkmute OK, 4yTobbl 3arpy3nTtb gaH-
Hbl€ M 3aKpbITb ANanNoroBoe okHo. Kypcop CTPOKM MOXHO NepemMeLLaTb BpalleHNeEM NOBOPOTHOWM PYYKU.

(rpachmk pgaHHbIX)  OTOoOpakaeT hopMy CUrHarna BbIXOQHOrO HaMPsXKeHUs pa3BepTKM MO CMMCKY.

Path Manka, B KOTOPOWN HaxoAamMTcs hann AaHHbLIX pasBepTKy NO CNUCKY
(cnucok channoB)  Cnuncok hannoB AaHHbIX pa3BepPTKM MO CMMCKY.

Points KonnuyecTtBo 3Ha4YeHWI, YyCTAHOBIEHHbIX B CMIMCKE

Max MakcrmManbHoe 3HauyeHne B AaHHbIX Pa3BepTKM MO CNNCKY

Min MuHumManbHoe 3Ha4YeHne B gaHHbIX Pas3BepTKN Mo CrMCKY

[aHHble pa3BepTKM MO CMMCKY MOTYT COAEPXKaTb BbIXOAHbIE 3HAYEHUS TOSBKO B crieaytowmx opmaTtax:

e PacwwupeHve nveHun anna txt — 3HayeHus, pasgensemMble CMMBOSIOM BO3BpaTa KapeTku unv nepesoga
CTpoku, Hanpumep, 0=1=2=1 (3gecb CMMBOS BO3BpaTa KapeTkn 0003Ha4YaeTCs kak =)
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o PaclwumpeHne nmenun danna csv — 3HadeHus, pasgengemslie 3anaTbiMu, Hanpumep, 0,=1,=2,=1
e PacwwupeHve umeHn canna prn — 3HayeHus, pasgendemMble npobenom, Hanpumep, 0 1 2 1

YcTaHoOBKa napamMeTpoB BbiBOAA CUrHana npsiMoyrofibHou ¢popmbl
NcTouHmk HanpsaXeHna nogaepXmBaeT BbiBOA CUrHana npﬂmoyroanoﬁ (*)OprI.

BbiBOA cvrHana npsiMoyrosnibHon oopMbl yCTaHaBNMBaOT criegyowmmmn napametpamn. OHn oTobpaxarTes
Ha cybnaHenn (yHKLMM UCTOYHUKA B pexnme oTobpaxeHust Meter. YTobbl Bbi3BaTb cybnaHenb Ha 3KpaH,
HaXXMUTe BcrnomoratenbHyto knaevmwy Show VS Func.. YToObl yBMAETL 3Ty BCMOMOraTesibHYHO KNaBuLly,
MOXeT OKa3aTbCs HEOOXOAMMbIM HaxkaTb BCoMoraTenbHyto knasuwy More... 1 of 3 n/unu Bcnomoratens-
Hyto knasuwy More... 2 of 3.

VS Function ARB SQUARE

Start HanpsixkeHne ocHoBaHMS curHana npsiMoyronbHON hOpMbI B BOSbTax

Peak HanpsixeHne BepLUnHbI curHana npsmMoyrosibHo oopMbl B BOfbTax

Delay OnutensHOCTL BbiBOAA HanNpsbKeHWst OCHOBaHWS Nepes BepLUMHON (B CEKyHAaxX)
Peak Time OnuTenbHOCTb BbIBOAA HaMNPsXeHUs1 BEPLUUHbBI B CEKYHAaX

End Time AnnTensHOCTb BbIBOAA HanNpshKeHUs OCHOBaHUS Nocrie BEPLUMHBI (B CeKyHAax)
Count KonunyecTBo BbIBOAMMbIX MEPUOLOB CUrHana npsiMoyrofnibHoM opmbl

UToObl yCTAHOBUTHL 3HA4YeHWe napameTpa, Mosfib3yWTEeCh BCMOMOraTeNibHOW KrnaBuLen u/vnm noBOPOTHOWN
pY4YKOMN.

YUTto6bl NpoBEPUTL POPMY CUTHarNa, HaXXMUTE BCoMoraTernbHyto knasvwy Show Preview.
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3.4 W3mepeHue 3apsiga

Mpnbopel B2985A 1 B2987A nogaepxumBatoT (PyHKUMIO 3MepeHns 3apsga, BO3MOXHOCTU KOTOPOW nokasa-
Hbl B Tabnuue 3-5. [ins namepenus 3apsaa ucnonb3syetcsa Bxogq Ammeter.

Ta6bnuua 3-5 [lpeagenbl smepeHuit 3apsga, U3MepsieMble 3Ha4eHUs U paspeLleHne nHankaumm

Mpenen namepeHun N3mepsiemMble 3Ha4YeHUs PaspelueHne nHgukauum
2 HKn 0<1Q]<2,1HKn 1 dKn
20 HKn 0<|Q] <21 HKn 10 cpKn
200 HKn 0<Q] <210 HKn 100 ¢pKn
2 mkKn 0<1Q] <2,1 mkKn 1 nKn

Heob6xoonmblie npuHaanNeXxHocTH

Mpexae 4Yem BkNYaTb Npubop, NpucoeauHUTe Kabernb, n3aMepuTenbHble NPoBoAa, KOHTaKTUpYyloLee npu-
cnocobneHve u gpyrue NpuHagnexXHoCcTu, Heobxoammble AN namepeHun. Npumep NpUcoeamnHeHu nokasaH
Ha puc. 3-17.

34ecb MOXHO NPUMEHATE creayoLme NPUHAAIEXHOCTY:

o TpuakcmnanbHbin kabenb, 200 B, 1,5 m

o TpuakcmarnbHbIN MPOXOOHOW COEOUHUTENb (ECINN HYXXHO)

e Kabenb ¢ 04HOMOSOCHOM BUITKOW Ha OAHOM KOHLE U C MPOYLUMHOW Ha OPYrOM KOHLe

BmecTo TpmakcmanbHoro kabens U TpMakcmanbHOro NpOXOOHOro COeAMHUTENST MOXHO MPUMEHSTbL Kabenb
Keysight N1415A ¢ TpuakcmanbHbIM COeANHUTENEM Ha OOHOM KOHLE U 3aXnmamu Tuna "kpokoaun" Ha apy-
rom KoHue, 200 B, 1,5 m.

YKA3AHUE

Mpw BKrOYEHUM NPUBOPa OCTABLTE KOHEL, N3MEPUTENBHOMO TPaKTa Pa3oMKHYTHIM.

YKA3AHUE

Mpn BbINOMHEHUN U3MEPEHUIA 3apsiga C NNaBatoLLMM MOTEHLMArNoM He npucoeanHsinTe kabenb mexay rHesgom Com-
MON 1 KNEMMOW 3a3eMIIEHNS Laccy. 3a AONONHUTENBHOM WHGOpMaLmen obpallyantecs k nogpasgeny 3.1.4.

Akpa B s
e AR £
| =

i
! i
i : % TpuakcuanbHblit kabenb
i GS = | '|I
i 1T ! /' TpuaxcuanbHblit NPOXOAHOM COBANHUTENL
. ! /
i h £
: Y KaBenb ¢ 0HOMONIOGHOI BUTKOM 1 MPOYLLIMHOI
""""""""" 06Luuit npoeog (Common) COBAMHEH C LLAccH Yepes kaberlb C OFHOMOIKOCHOM BUTIKOW U MPOYLUUHOM
. R . . .

£
Tl L

W

Puc. 3-17 Cxema coeuHeHUn ons namepeHuin sapsna

PykoBoacTBO Ans nonb3oBartens 74 Mpubopei Keysight cepun B2980



naga 3: Kak BbINONHATL U3MepeHus

U3meputenbHas npouenypa
Bbl MOXeTe BLINONMHATL U3MEPEHNS 3apsaaa, kak onucaHo Huke. CMm. Takke nogpasgen 3.4.2.
1. YcTtaHoBuTe hyHKLMIO aBTOMaTMyeckoro paspsga (cMm. nogpasgen 3.4.1).

2. HaxmuTe knaeuwwy View 1 BbiDepute yHKUMOHanbHyt0 knasuwy Meter View, 4To6bl yCTaHOBUTL ANC-
nnen B pexum otobpaxeHus Meter.

3. Haxwmute BcnomoratenbHyto knasvwy COUL. (Q), 4To6bl yCTaHOBUTBL peXUM M3MepeHns 3apsaa.

4. Bocnonb3ynTecb HaBMrauMOHHBIMU KNnaBuwamMm unmn yHkumoHansHon knasuwenn RANGE, 4tobbl ycTa-
HOBUTb HYXHbIV Npefen naMepeHuin. 3a JONONHUTENbHOM MHGOpPMaumMen obpalianteck k nogpasgeny
3.4.1.

5. Bocnonb3yntecb HaBMrauMOHHbIMK KnaBuwamu unm dyHKUMoHanbHou knasuwen SPEED, ytobbl ycTa-
HOBUTb HYXHYK CKOPOCTb M3MepeHun (anepTypHoe Bpewmsi). 3a AOoNonHUTeNsHoON uHdopmaunen obpa-
WanTech kK nogpasgeny 3.4.1.

6. Haxmute knaeuwwy Filter, 4tobbl OTKpPLITE gnanoroBoe okHo Measure Filter. YcTaHoBMTE napameTpbl
¢unbTpa B 3TOM [ManoroBoM OkHe. 3a OOMNONHUTENbHOM MHopMaumen obpallantech K nogpasgeny
3.4.1.

7. lNpucoeaguHute BxogHoe rHe3no Ammeter npubopa k uenu namepeHns 3apsaa (K o6bekTy namepeHun).
Cwm. puc. 3-17.

8. Haxmute kHonky On/Off BbikntouaTens Ammeter, 4Tobbl 3agencTBoBaTb KyNOHMETP. Tenepb 3Ta KHoMKa
NOACBEYMBAETCS 3€NEHbIM.

9. 3a|'IyCTMTe n3mepeHue cnenyowmm o6p330M.
o Haxmute Knasuwly Single, 4YTObbI 3anyCTtnTb OQHOKpPpATHOE n3MepeHne 3apdaa.

e HaxmuTe knaBuwy Run/Stop, 4Tobbl 3anycTuTb NoBTOpSOLWMECS (MEepuognyeckne) namepeHust 3a-
psaga. MMHMManbHbIN M3MepUTENbHbBIN MHTEpBan cocTtasnseT 10 Mc.

10. YT0bbI BLIKMIOYUTL KYNOHMETP, HaxmMuTe kHonky On/Off Buikntoyatens Ammeter. [Npu aTom racHeT noa-
CBeTKa 3TOW KHOMKW.

[ns NoBbILWEHNSA TOYHOCTU N3MEPEHUI UCMONb3YATE KOPPEKLMIO HYNSA MM KOMMEHCALUIO CMELLEHUS (CM.
pasgen 5.3).

3.4.1 OcHoBHble napameTpbl

B aTom nogpasgerne KpaTKo OnMcaHo, Kak YCTaHOBUTb OCHOBHbIE MapaMeTpbl AS1A TOYHbIX U HAOEXHbIX 13-
MepeHun 3apsaa.

ABTomaTtunyeckum paspag (Automatic Discharge)

®YHKUMA aBTOMATUYECKOTO paspsiaa CryxuT Ans npenoTBpalLeHnst neperpysku KynoHmeTpa. Korga sageit-
CTBOBaHa aTa (PyHKUMS, KyITIOHMETp cOpacbiBaeT 3apag, koraa 3HadeHve 3apsiga 4oCTUraeT onpeaenieHHoro
ypoBHs. Mocne copoca nepesanyckaeTcs UsMepeHvie 3apsaa.

OTy (OYHKUMIO MOAKIOYAT U OTKIHOYAKT HaxaTueM dyHKUMOHanbHbIX knaeuw System Menu > Config >
Measure > Coulomb > Auto Dis. Tekywyto yctaHoBky (ON nnu OFF) nignuupyeTt nMs aKpaHHOW KnaBuLLW.

YpoBeHb paspsifia MOXHO BblOpaTbh U3 psga 3HadeHun 2 HKn, 20 HKn, 200 HKn unu 2 mkKn nytem HaxaTtus
yHKUMOHanNbHbIX knasuw System Menu > Config > Measure > Coulomb > Dis. Level. TekyLiyto ycTaHOBKY
WHOMLUMPYET NMSI SKPAHHOW KraBULLN.

Mpeaen namepeHus 3apsaaa (Measure Coulomb)

HaxmuTe dyHKkumoHanbHyto knaesuwy RANGE, 4Tobbl M3MeHUTb pexum Bbibopa npegena namepeHui (ae-
TOMaTN4ecknn BbiIbop mnu cukcupoBaHHbI Npegen). Tekywy yctaHoBky (AUTO wmnu cukcupoBaHHbIV
npegen) MHaMUUpyeT MMS 9KPaHHOW KIaBuWLLW.

Mpenen nsamepeHnst MOXXHO YCTAHOBUTb C MOMOLLIbIO CNEeAYHOLNX HAaBUMaLMOHHbIX KNaBuLL.
Range + MepekntoyeHre npeaena M3aMepeHun BBEPX.

[home] YcraHoBka aBToMaTtumdeckoro Bblibopa npegena namepexnin (AUTO) n aBToMaTnyeckoro
Bbl6opa anepTypHoro BpemeHn Normal.

Range - MepekntodeHue npegena uamMepeHnin BHU3.
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3a gononHuTenbHoM nHdopMaumern obpallantech k nogpasgeny 3.1.2.

AnepTtypHoe Bpems (Aperture Time)

HaxmuTe dpyHkumoHanbHyto knasuwy SPEED, 4Tobbl nameHuTb pexxnm Beibopa anepTypHOro BpemeHm (aBs-
TOMaTU4YeCcKniA BbIGOP MM BbIGOP BPy4HYylO). Tekylyto yctaHoBky atoro napametpa (AUTO wnm Manual)
yKasblBaeT MMS 9KpaHHOW KNnaBuLLK.

AnepTypHoe BpeMsi MOXHO YCTaHOBUTb C MOMOLLBIO CeAyLLMX HAaBUraLMOHHbIX KIaBuLL.
Coarse Res YBenuunBaeT CKOPOCTb U3MEPEHUI (YMEHbLUAET anepTypHOe BpeMs).

[home] YcTaHoBKa aBTOMaTU4YecKkoro Boeibopa anepTypHoro BpemeHn Normal 1 aBTomMaTuyeckoro
Bbibopa npegena namepexun (AUTO).

Fine Res YMeHbLIaeT CKOPOCTb U3MepPeHUI (yBenuymMBaeT anepTypHOe BpeMS).
3a gononHuTensHom nHdopMaLmen obpallanTtecs k nogpasgeny 3.1.3.

dunbTp (Filter)
C nomotubto knaemwn Filter MOXHO 3aaecTBOBaTb UM OTKIHOUUTL PYHKLMIO M3MEPUTENbHOrO ounbTpa.

Ecnn noraweH ungukatop FILT, To HaxaTtuem knaeuwu Filter oTkpbiBaeTca guanoroBoe okHo Measure
Filter. Haxatvem OK nocne ycTaHOBKM napamMeTpoB B OMArioroBOM OKHE BBOAWUTCH B OeNCTBUE (DYHKUMS
dunbTpa; Npy 3TOM BKMoYaeTes nHavkatop FILT.

Ecnn ceetutca ungukatop FILT, To HaxaTmne knasuwun Filter npuBoguT K OTKAOYEHMIO PYHKUMK OUnbTPa;
npu aTom racHet nugukatop FILT.

®yHKUMa dunbTpa Mcnonb3yeTcs ANS YCPEeOHEeHWUs pesyrnbTaToB W3MEPEHWW, BbIYUCIIEHWUSI CKOMb3SLLEro
cpefHero 3HavyeHust U T.4. PekoMeHayeTca NpUMEHsITb 3Ty PYHKLUUIO ANA NPEeUn3MOHHbBIX U HaOEeXHbIX 13-
MepeHuin. 3a JoMNoNHUTENLHOM UHopMaumern obpallantecs K pasgeny 5.4.

3.4.2 lpuHUMN U3MepeHuns 3apsaaa

KyrnoHMeTp MOXeT n3MepsaTb 3apsg B LUMPOKOM AuanasoHe OT MMHMMAarbHOro npegena nsmepeHuni 2 HKn
(paspewerve nHavkaumm 1 Kn) go makcumansHoro npegena namepeHun 2 MkKn (paspewexve 1 nKn).
BxoaHow onepaunoHHbIV yeunuTenb KyNTIOHMeTpa COAEPXMT KOHAeHcaTop B Lenu obpaTHOM CBA3M, MO3TOMY
€ro BbIXOAHOE HanpshKeHne MponopuUMOHarnbHO MHTerpany BXOAHOro Toka EMKocTb koHAeHcaTopa TOYHO
n3sectHa. CesAsb emkocTn C, 3apsga Qs v HanpskeHus V onucbiBaeTcs CrieayowmM BblpaXKeHNEM:

v =i{fdz :‘%

.
— a—
i C
—_— | |
Input -
X v AUN
+ < ADC
o .
Commnn%
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3.5 WN3mepeHusa TemnepaTtypbl U BNaXXHOCTU

Mpnbopbl B2985A 1 B2987A nogaepxusatoT OyHKUUM M3MEpPeHUs TeMmnepaTtypbl U BNaXKHOCTU.

C npuHATON NO YMON4YaHMIO 3aBOACKOW yCTaHOBKOW napameTpoB npubopbl B2985A 1 B2987A 6yayTt name-
psSTb TemnepaTypy Npu NpaBUIbHOM NpucoeanuHeHun Tepmonapbl. Kpome Toro, oHn 6yayT Mamepsitb Bnax-
HOCTb MpKW NPaBUIIbHOM MPUCOEANHEHUN AaTyMKa BIIAXKHOCTMU.

Tabnuua 3-6 [lpegensl nsmepeHui TemnepaTypbl U BNAXHOCTU

Temnepatypa BnaxHocTb
Tepmonapa Tuna K —25°C +150°C -
[laTunk BnaxkHocTn —-40°C + 80°C 0% + 100%

Heobxogumble npuHagnexHocTtu

Mpexage yem BkMoYaTh NpUBOP, NPUCOEOMHUTE NPUHALNEXHOCTU, Heobxoammble ans nsmepexui. MNMprumep
npucoeguHeHMn nokasaH Ha puc. 3-18.

34ecb MOXHO NPUMEHATL creayoLme NPUHaAAIEXHOCTH:
o Tepmonapa tuna K, 3,5 m, Keysight N1423A
o [atunk BnaxHoctn E+E Elektronik EEQO7 nnn aHanornyHbii n coegmHuTenbHbIn kKabenb

e [onoBka NATMKOHTaKTHOro coeauHutens Phoenix Contact 1551354 vnu aHanornyHoro, Ans npucoeau-
HEeHUS1 AaTynKa BNaXHOCTU

MoaroToBKa K NOAKMIOYEHUIO AaTYMKa BAAaXXHOCTU

MpucoegnHnte kabenb K ronoeke coegmHuTens. Obpallantech K puc. 3-18, Ha KOTOPOM NMokasaHa pa3Bogka
KOHTaKTOB COEAVMHUTENS U pacLBeTKa NpoBOAOB Kabens.

Ytobbl npucoeaunHnTb Kabenb K ronoBke COeanHUTEnS, NpOCTO BCTaBbTe COOTBGTCTByIOLLI,MVI nposoa B COOT-
BETCTBYHOLLEE OTBEPCTUE IOJIOBKM COeANHUTETNA. Ecnu npoBoA Nerko BbiaeprnBaeTcda Bcneacrame HenmnoT-
HOW nocagku LUTbIPpbKA, 06pe>|<bTe WTbIPEK U CHUMUTE U30NAUMNK0 Ha KOHLEe npoBoAa. 3atem norlpo6y|7|Te
CHOBa BCTaBUTb €ro Ha MecCToO.

Ecnv Bbl Mo ownGke BCTaBuTe NPOBOA B APYroe OTBEpCTUE, BbiTalLMTe ero 1 BCcTaBbTe, Kyda Hago. UTobbl
BbITALUWTL NPOBOA, CNeAyeT HaKaTb COOTBETCTBYIOLLYIO OPaHXEBYO KHOMKY

Kont. CurnHan LiseT npoBoaa

1 DCOM KOPUYHEBHIN l'onoska ]
2 SCL YEPHbIiA coeqmHUTeNs, {

3 SDA CUHUIA 5-koHTaKTHas

4 +5V Benblii BUNKa \ y
5 DCOM Ccepblil (3kpaH) :

[1aTumK BRaXHOCTH CoennHnTENbHBIN Kabenb

Tepmonapa
Puc. 3-18 lMpucoeanHeHne gaTtynkoB TemnepaTtypbl U BNAXXHOCTU
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Kak 3agencTBOBaTb U OTKIIIOYUTbL U3MEpeHUue

1. Haxmunte dyHKUMOHanbHble knaBmwn System Menu > Display > Pref. ...
MosiBnsetca guanorosoe okHo Display Preference.

2. YcraHoBuTe none Temperature cnegyrowmm o6pasom.
ON — 3agencTBoBaHO M3MepeHue Temnepatypbl (MpUHATas MO YMONYaHMIO 3aBOACKasa YyCTaHOBKA)
OFF — oTKkNo4YeHO n3MepeHue Temnepartypsbl

3. YcrtaHoBute none Temperature ON/OFF "at" cneaytowwimm obpasom.

THERMOCOUPLE - ans namepenusa temnepatypbl UCMONb3yeTcs TepMmonapa (MpuHATas no yMONYaHWio
3aBOACKas yCTaHOBKa)

HUMIDITY SENSOR — onst uamepeHust TemnepaTypbl UCMONb3yeTcs AaT4MK BMaXXHOCTU

4. YcraHoBute none Humidity cneaytowwmm obpasom:
ON — 3ageiicTBOBaHO U3MEPEHNE BNAXXHOCTM (NPUHSTasi MO YMOMYaHMWIO 3aBOACKas YCTaHOBKA)
OFF — OTKNHOYEHO M3MEpPEHNEe BNaXXHOCTH
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3.6 To4YHOCTb M3MepeHun n BnusroLwme pakTopbl

B aTom pasgene paccMoTpeHbl hakTopbl, OKkasbiBaloWwmne BANSHUE HA TOYHOCTb M HAAEXHOCTb U3MEpPEHUIA.
OTn coobpakeHnss N3NOoXeHbI B CrieayLmMx nogpasaenax:

B I T T €= 18 1 Yoa =Yo7 Fc Lo T F =11 1
3.6.2 Toku yTeukn B coeaUHUTENBbHbLIX KOMMNOHEHTaXx
3.6.3  BrI@XXHOCTD N TEMMEPATYPA ...eeeeeiuieeieaiuiieeeaaiseeaeaaisteaesasteeeaasseeeeaaanbeeesanbeeeeaanbbeeesanbeeeeaanbeeeeennneas
3.8.4  TOK CMELLUEHUST ..ottt ettt ettt ettt re e e e e e e e e e eees
3.6.5  LUYMBI KQBEIIEI ....eeeiiiiieiiiieeeee ettt ettt e e e e e e et e e e e e e e et a e e e e e e e e e e aabaeeeeeeeeeaeanbrraeeeaeas
3.6.6 BHELUHME LUYMOBBIE MOMEXM ..ceiiiiiieitieieaee e e e ettt e e e e e e e e e auateeeeaae e e e e nnbeeeeeaeeeeaaannneeneeeaeeeaaaannnenneeas
3.6.7  [OMONEKTPUUECKAA @OCOPOLINMT ......eeiiiiiiiiiie ettt ee ettt ettt ettt e e et e e e b e e e s eabbe e e e enbe e e e e nneas
T T Y 7o Yoy =T == SRRSO
3.6.9  DPOTOINMEKTPUHECKUIM SAIAIEKT ...ceiiiiiiiieeeeeeeeeitite et e e e e e e e e sttt b eeeaeeeseaaabaeeeeaeeeeeasansrsseeeaeeeaeaanssraeeeas

3.6.1 KayectBO nsonsiuumm

Ons obecneyeHust OOCTOBEPHOCTU M3MepeHl/Il7I cBepxMariblX TOKOB Ba)XHO NPUMEHATb B COeOUHUTESIbHbIX
KOMMOHEHTax (Ka6enm, agantepbl 1 T.I'I.) BbICOKOKa4eCTBEeHHble U30NIALMNOHHbIE MaTepuarbl C BbICOKMM CO-
npoTuBrieHnem n3onauun. Mnoxas nsonsauus npmMBOAUT K NMOABJIEHUIO TOKOB YTEYKN.

3.6.2 Toku yTe4yku B coeaNHUTENIbHbIX KOMMNOHEHTax

ConpoTuBneHne U3onsaUMn MOXET yxyawaTbCcs noj BO3AEeNCTBMEM BMarM U XMMUKaTOB C MOHHOW MPOBOAU-
MOCTb0, BbI3bIBaAOLLMX 3MEKTpOXUMmMyeckmne achdekTbl. B HEKOTOPLIX Cnyvasx XMMUKaTbl C MOHHOW NMPOBO-
OVMOCTBIO co34atoT nofobue ranbBaHWYECKUX SMNEMEHTOB, SBMSIOWMXCS UCTOYHMKAMU TOKOB CMELLEHMS.
OTn HecTabunbHble 3ddeKTbl ABNAIOTCA Cepbe3HbIM NPENnsTCTBUEM AN NONyYeHUs HafexXHbIX pesynbTa-
TOB U3MepeHuin cnabbix TOKOB. BaxHO nogaepxmnBaTth B YNCTOTE NOBEPXHOCTb M3ONSALMOHHOIO Matepuana.

3.6.3 BnaxHocTb 1 Temnepartypa

Boga n BoagsHom nap nerko MOoryT Bbi3blBaTb 3J1IEKTPOXUMUYECKUE Sq)Ct)eKTbl. Ons npenoTepalleHna BO3-
MOXHOCTU BO3HMKHOBEHUA 3NEKTPOXUMUYHECKNX Gq)d)eKTOB BaXHO nogaepXuBaTtb HU3KYHO BIMAaXHOCTb B U3-
MepMTe.I'IbHOVI cpene. KonebaHus TeMnepaTtypbl MOryT Bbl3blBaTb 3arpA3HAKOLLYHO KOHOEeHCauuko Bnaru, Ko-
TOpadA B CBOK o4epenb MOXET NpmuBoOUTb K cepbe3H017| aerpagaunn Xxapakrepuctuk naondaumn. Bbl 4OMKHbI
nogaepXxmBatb B VI3MepVITeJ'IbHOI‘/‘I cpefe Haanexawlyo Temnepartypy n BlaxHOCTb.

3.6.4 Tok cmelueHus

MoeanbHblii amepuTenbHbIA Npubop He 0GHapyXMBaeT HUKAKOro ToKa Ha BXoAe, Korga HUYEro He rnoakmo-
YeHOo K M3MepuUTenbHbIM rHe3aaM U He nogaeTcs HanpsbkeHne. OOHaKo y pearnbHOro M3MepuUTENbHOro npu-
Gopa MMeeTcA HEKOTOpbIA TOK CMeLLleHNs Ha Bxoae. BnusaHue aToro Toka CMeLLeHUs MOXHO HelTpanuso-
BaTb C MOMOLLbIO PYHKLIMW KOMMNEHCALMN CMELLEHUS U T.1.

3.6.5 Llymbl kabenen

Lymbl kabener BbI3biBAOTCA ABYMS MPUYMHAMU — TPUBOINEKTPUYECKNM 3DEKTOM 1 NbE30INEKTPUHECKUM
adppekTom. TprboaneKkTpruyecknin acppekT sABnsieTcs pesynbTaToM TPEHWs], BbI3bIBAEMOIrO ABMXKXEHNEM rpa-
HULbI pa3gena Mexay nNpoBOAHUKOM M U30nATOpoM. [Nbe3oanekTpudeckun addekT aBnaeTcs pesynbTaTtom
MEXaHU4YEeCKOM Harpysku, NpuroXeHHon K msonaTtopy. Oba aTu addekTa BbI3bIBAOT TOKW, OKasblBaloLLne
HeraTmBHoe BIMAHNE Ha pe3ynbTaThbl cnaboTo4HbIX I/I3MepeHI/II7I.

OO6bIYHO LYM, Bbl3blBaeMbIi BUOpaLMeit, MOXHO CHU3WUTL Grarogapsi NPUMEHEHUIO MarnoLLYMSILLErO KOaKch-
anbHoro kabens. Kpome Toro, 3akpenneHue kabens cnocobGCTBYET 3awuTe ero ot Bubpauuii. MimeiiTte B BU-
4y, YTO MPUNOXEHNe Ype3MEPHON MEXaHNYECKON Harpysku K kabento Unm npuHyamTenbHoe narnbaHve ka-
0enst naryGHoO cka3biBaeTCs Ha TOYHOCTU U3MEPEHUN.

CM. pUCYHOK Ha crefyloLen cTpaHuue.

PykoBoacTBO Ans nonb3oBartens 79 Mpubopei Keysight cepun B2980



naga 3: Kak BbINONHATL U3MepeHus

MexaHuyeckas Harpyska

TpeHue Ha rpaHuue pasaena
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BHeLwuHsist 06onoyka i P S s

3.6.6 BHewHue wymoBble NoMexu

OAHMM 13 rmaBHbIX UICTOMHUKOB NMOMEX, CMOCOBHbIX yxXygwaTtb TOYHOCTb I/|3MepeHl/IIZ MarblX TOKOB, ABJ1AETCA
CeTb JAJIEKTPONNUTaHUA. OB6bI4HO TOKM NoMeX NPOHUNKAKT Yepe3 eMKOCTb. Haxe npu HebOonbLLON EMKOCTU MO-
YT BO3HUKATb CUJIbHble MNMOMEXWU. |_|03TOMy xXenaTteribHO YCTPaHATb €MKOCTHYH CBA3b. Ons sawutbl oT
BHELLHUX NMoMeX NMpuMeHAeTCAa SKpaHUpoBaHUe.

3.6.7 [Ounanektpu4yeckas abcopbuunsn

M3ameHeHe NpUnoXXeHHOro K M30MALMOHHOMY MaTtepuany 3NeKTPUYECKOro Mossi Bbi3bIBAET TOK YTEYKU, KO-
TOpbIV TPebyeT ANUTENbHOIO BPEMEHUN 3aTyxaHus. OTO ABMEHUE Ha3blBaeTCA AManeKkTpuyeckon abcopbum-
el. YpoBeHb ToKa 1 ANUTENBHOCTb 3aTyXaHUsl 3aBUCAT OT CBOWCTB U30MSILMOHHOMO MaTepuana v nepenaga
3MNEeKTPUYECKOro Norns. TN HexenaTtenbHble SBMEeHUS MOXHO 0crnabuTb nyTem BbiGopa M30MSILUOHHOIO Ma-
Tepuana ¢ HU3KOW AuanekTpuyeckon abcopbumen n nyteM npuMeHeHuUst CpencTB 3aLlMTbl, NO3BOMSHOLNX
CHMU3NTb U3MEHEeHWNEe 3NEeKTPpU4YeCKoro nons. 3}],er 3aTpygHUTENbHO NMPUMEHATb KOMMEeHCauuto ToKa, no-
CKOMbKY NapasvTHbIA TOK M3MEHSAETCH C TeYeHWeM BpeMeHU. [103ToMy BaXKHO AOXAATbCA 3aTyxaHus TOKa,
06yCnoBneHHOro AnanekTpuyeckon abcopbumen.

Mapa3suTHbIit TOK, 06YCNOBMEHHbIN
AnanekTpuyeckoit abcopbumeit
AmnepwmeTp
=
o 1
A —
»
Bpewms
'|-|.\_\ ‘
) .
=
I
()
y &
UCTOUHMK N30naumoHHbIit g
Hanpsxenus o, Marepuan S
Bpewms
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3.6.8 EmMKocTHas cBA3b

EmKOCTHas cBs3b Mexay LensMu C pasHbiM MOTEHUMANoM Bbi3blBA€T Napa3nTHbIA TOK, KOrga U3MeHAeTCs
NPUNOXEHHOE HaNpPsXKeHNEe U eMKOCTb. [1apasuTHbIN TOK BblpaXkaeTcst OpMyron:
= Cdi" i.a‘C
dt dat
BaxHO NpyMeHATb 9KpaHMpOBaHWE AN YCTPaHEHUS EMKOCTHOMW CBA3W Npy ONyKTyaumsax HanpshKeHus u ans
npegoTBpalleHnsa M3MEHEHNN EMKOCTU CBS3N npu Bm6pau,|/|9|x.

NsmeHeHve BuGpaum NnanekTpuyeckasn
MPUOXEHHOTO abcopbums
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3.6.9 ®doTtoanektpuyeckumn adpcekr

Y Takux 3NEKTPOHHbIX KOMMOHEHTOB, Kak AWOAbl M TPaH3UCTOPbl, MOFYT rEHEepUpoBaTbCS 3NEKTPOHHO-
OblpOYHbIE Napbl No4 BO3AEWCTBMEM CBETA, UTO MOXET HEraTMBHO CKa3aTbCsl Ha pe3ynbTaTax U3MepeHuii
cnabbix TOKOB. [Mapa3suTHbIN TOK, BbI3BaHHbI CBETOM, OObIMHO HECTAOUNEH U CKITOHEH K MeASIEeHHbIM U3Me-
HeHUsiM. BaXXHO NPUMEHSITb 3KpaHMpOoBaHWe ANS 3aliuTbl OT BO3AENCTBUSI CBETa M NPeAoTBpaTUTbL NepeoT-
paxeHus cBeTa BHYTPY SKpaHUpYtoLLen 060M04KN.
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4 PyHKUUM KNaBuLI N gucnnen

B aToi rnaBe npuBedeHa cnpaBoyHas MHAOPMaLMa O PYHKUUSAX KNaBuL U AUCNMes Ha nepegHen naHenu
npubopos Keysight B2980. 3ta nuHdopmauusa nsnoxeHa B crneayrowmx pasgenax:

4.1 KnaBuwun hUKCUPOBAHHOIO HA3HAYEHUS N MOBOPOTHAS PYUKA ...evvrerieeiieiiiiiiieeeeeaeaeaainieeeeeeessssneeeeees 82
4.2  Pexumbl 0TOOpaXxeHus, BCMOMOraTesbHble Y (OYHKLUMOHAMBHBIE KMABULLIN .......c..evveeeeeeeireesieeeeesanneens 87
G T 07 o 1= Y 1T T I Y 1Y T SR 107
4.4 Tpynna KNaBULL CONFIG ...ccoiiiiiiiiiiiiie ittt e sttt e e e s n bt e e e e bt e e e e ennbeeeeanneeeeeennbeeeeennees 108
4.5 Tpynna KNaBULL FUNCHON ..ot e e et e e e e e e e e bbb e e e e e e e e e e e nneeeee 111
T I )Y/ 13 F= T p =T T g o o = O URRPR 114
4.7  Tpynna KNaBULL RESUIL ... ettt e e 116
4.8  TPYMNa KMABULL FIl ...t e e et e e ettt e e e e nbe e e e e enneeeeeeneas 117
e I I )Y 1 E= W a1 T g oo | =T o o PP PPRPPP 118
4.10 TPYMNA KMABULL 1O ..ottt ettt e et e e et e e e et b e e e e st e e e eseeeeeannteeeeenseeeeenneas 119
411 Tpynna KNaBULL DISPIAY ....o..eeiieiiiiiii ettt e et e e s bt e e e e e e e ennbe e e e e nnees 123
4.12 TPYNNA KMABULL SYSTEM ..ottt et e e et e e e s nb e e e e e nnbe e e e annbe e e e eneeeeeanneeeeeannees 125

4.1 KnaBunwwm pmkcnpoBaHHOro Ha3Ha4YeHUs U NOBOPOTHAasA pyykKa

*KEVEIGHT B2OB3A  Fermto/Picoammater i E

oy
/
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Ammater (A} " "&,_h
S Sommpn

YoHmetar m =

Vitnpe T t——)
Source T " paw )

Bbikniovatenb NUTaHus d)

Cny>xut ans BKMOYEHMS U BbIKoYeHus npubopa. Korga BKkNOYEHO NuTaHMe, CBETUTCH 3ereHbiM CBETOANOA
nof Bbikntodatenem. Y npubopos B2983A n B2987A ceseToamnoa CBETUTCHA OpaHXeBbIM, KOrda BbikMoyaTeNb
ycTaHoBneH B coctosiHne BbIKJI. u 3apsikaeTtcs akkymynstopHasa 6atapes.

KnaBuwa Single

Cnyxnt gnsa 3anycka ogHOKpaTHOro U3MepeHUs Unn uHuuuanu3auumn cuctemsl 3anycka. Kpome toro, aTa
KnasuLla UCNOMb3yeTCs AN 3anycka BblBoga CTyNeH4YaTon pa3BepTkM M pa3BepTKU MO CMUCKY UMW ANs Bbl-
BOZa curHana npsiMoyronbHon copmel y npubopos B2985A n B2987A. Korga BbiNOMHAETCS NOBTOPSAOLLEE-
Csl U3BMEepeHMe, HakaTue 3TOW KNaBuLLK OCTaHaBNMBAET €ro M 3anyckaeT ogHOKpaTHoe uamepeHune. Pesyrnb-
TaT n3MepeHnsi otobpaxkaeTcs B pexmmax otobpaxeHust Meter, Graph, Histogram vnum Roll.
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Korga 3anyckaeTtcsi ogHOKpaTHOE m3mepeHue, To Oydep OaHHbIX OYMLLAETCA U COXpaHsieT NMOCMNeaHun pe-
3ynbTaT OgHOKpaTHOro namepeHus (Makcumym 100000 snemeHTOB gaHHbIX). CopepxaHme bydepa AaHHbIX
MO>HO BbIBECTU Ha 3KpaH B AnanoroBoM okHe Measure Result.

YKA3AHWUE

Ecnn namepenne He BbINONMHAETCS Hagnexalm obpasom, NpoBepbTe YCTaHOBKY napameTpos 3amnycka. [lomkeH GbiTb
ycraHoerneH Ha AUTO Tun 3anycka unm AOMKHO BbiTb NPaBUIbHO YCTAHOBMEHO KONMYECTBO CobbITUI 3anycka (Count)
- cM. onucanue "CybnanenbTrigger Setup” Ha cTp. 98.

Knasuwa Run/Stop

CnyxuT gnsa 3anycka nosTopsowmxcsa (nepuognyecknx) namepeHnii. Korga BbINONHATCA NOBTOPSOLIMECS
N3MepPEHNs, HaXxkaTue 3TON KNaBULLIM Bbl3biBAaeT OCTAaHOBKY M3MepeHun. PesynbTat nsmepeHus otobpaxaet-
cs B pexxumax otobpaxeHus Meter, Histogram nnu Roll.

Korga 3anyckaeTcsi noBTopsioLLieecs namepeHne, To Oydep OaHHbIX OYULLAETCSH U COXpaHsieT NocneaHui
pe3ynbTat noBTopstowerocs namepeHusa (makcumym 100000 snemeHToB AaHHbIX). CoaepxaHune Gydepa
OaHHbIX MOXHO BbIBECTM Ha 3KpaH B AuanoroBom okHe Measure Result.

MoBToOpSIOLLMECS M3MEPEHUST BBIMOSHSAOTCA C MEPEYNCIIEHHBIMU HUXE YCTaHOBKaMW MapamMeTpoB 3arnycka.
Mpy 3TOM UFHOPUPYHOTCS YCTaHOBKM MapamMeTpOoB 3anycka, BbIMOSIHEHHbIE HA cyOnaHeny ycTaHoBKM napamMert-
poB 3anycka (cMm. cTp. 98).

e Acquire trigger (3anyck nsamepenus): Initiate

¢ ARM acquire count: Infinite

¢ ARM acquire source: AUTO (aBTOMaTU4ECKUIA BHYTPEHHUI UCTOYHUK 3amnycKka)

¢ TRIGger acquire count (konm4ectso namepenumi): 100

¢ TRIGger acquire source (3anyck nameperuin): AUTO (aBTOMaTUYECKUIN BHYTPEHHMUI NCTOYHKK 3anycKa)

¢ TRIGger acquire timer period (nepuog namepeHun): 10 ms (aBTomMaTUYECKU YOSNIUHSETCH, €Cnn He 3a-
BepLUaeTCcs U3MepeHue)

¢ Trigger delay (3agepxKa UCTOYHMKA = 3agepkka namepeHus): 0 s
e Trigger output (BbiIxog 3anycka): Disable

¢yHKLIMOHaJ1 bHbl€ KnaBuiun

OTO WecCTb PYHKUMOHANMBHbLIX KNaBULL, PACNONOXEHHbIX nod agucnneem. OHW Ha3Ha4yalTCs 3KPaHHbIM Kna-
Buwam SPEED, RANGE, Zoom, Clear, Apps, System Menu u 1.4. HasHayeHne 3KpaHHbIX KnaBuLl 3aBUCUT
oT pexxuma otobpaxenus (Meter, Graph, Histogram unu Roll).

BcnomoratenbHble KnaBuLwn

OTO NsATb BCMOMOraTesbHbIX KNaBULL, PacroNnoXeHHbIX Y npaBoi KpoMku aucnnest. OHM HasHa4aloTcs 9K-
paHHbIM KrnaBullam, KOTOpble MOMOratoT BaM B U3MEHEHUN U3MepPUTENbHbIX NapameTpoB. HasHayeHne ak-
PaHHbIX KMaBuULL 3aBUCUT OT pexrma oTobpaxKeHUst 1 Nonst YCTaHOBKM napamMeTpoB B cocTosiHum EDIT (3e-
neHoro useTa).

KnaBuwa View

CnyxuT Onst NepeknioYeHns Ha3HavYeHus 3KpaHHbIX KnaBuw Ans OYHKUMOHAMNbHBIX KNaBuvL Cregyrowmum
obpasom:

*  JKpaHHble KNaBuLLIK, OOCTYMNHbIE AN TEKYLLEero pexuma otobpaxeHus
*  OKpaHHble KraBuLIn Ans Bbibopa pexrnma oTobpaxeHus
NmetoTca criegytolime sKkpaHHble KnaBuwimn, Haxmute ogHy M3 HWX, 4TOObI BbIBpaTh pexum otobpae-
HYS.
Meter View BkntoyaeT pexxum otobpaxeHus Meter.
Graph View Bknoyaet pexum otobpaxeHus Graph
Histogram View  Bkniouaet pexxum otobpaxeHus Histogram
Roll View Bkntoyaet pexum otobpaxeHns Roll
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KnaBuwa Cancel/Local

HaxxaTnem aTon KnaBulM OTMEHSIETCSA onepauna yCtaHOBKM napamMeTpoB, Koraa r|p|/|6op HaxoguTcda B pe-
XUMe NoKalbHOro ynpasrneHus (C nepep,HeVl I'IaHeJ'IVI). Korga |'|pl46op HaxoguTca B pexunmve anctaHumMoHHOro
ynpasJieHusd, TO HaXaTtune 3TON KNasuLn NPUBOAUT K NMEPEKITIOHEHNIO B PEXNM JTOKalribHOro ynpaBiieHUA.

HaBuraunoHHble KnaBuLUIN Msmepel-mﬁ

Vcnonb3ytoTes Ans uaMeHeHust ycTaHoBOK ckopocTu namepenui (SPEED) n npegena namepenunin (RANGE).
WwmetoTcst cnegyrowmne KrnaBuULLK:

Coarse Res

Range +

[home]

Range -

Fine Res

YBeNnYnBaeT CKOPOCTb M3MEPEHUN (YMEHbLUAET anepTypHOe BpeMsi). 3HayeHne napameTpa
MHONLMPYETCA Ha dyHKUMOHanbHow knasuwe SPEED. B pexume aBTomMmatmn4eckoro Bblbopa
anepTypHOro BpeMeHU M3MeHsieT anepTypHoe Bpems B nocnegosaTtenbHocTu Stable —
Normal — Quick.

B pexume pyyHoro BbiGopa anepTypHOro BPEMEHU U3MEHSIET anepTypHOe BpeMsi B Mocrie-
posatenbHoctn 100.0 PLC — 10.0 PLC —» 1.0 PLC —» 0.1 PLC — 0.01 PLC — 0.001 PLC.

Bbl MoXeTe nepeknoyatb pexum Bbibopa anepTypHOro BpeMeHu (aBTOMaTUYeCcKUA unm
py4HON BbLIGOP) C NOMOLLLIO (OYHKUMOHanNbHOW knasuwmn SPEED B pexume oTtobpaxeHus
Meter (cM. nogpasgen 4.2.1).

MepekntoyaeT npegen U3MepeHnin BBEPX, a Takke BKNYaeT pexuMm UKCMpoBaHHOM ycTa-
HoBkM npepena uamepeHun (FIXED). 3HayeHne napameTpa WUHOULMPYETCS Ha (PyHKUMO-
HanbHou knasuwe RANGE.

Bbl MOXeTe nepekntoyatb pexuM Bbibopa npeaena naMepeHuii (aBToMaTtuyeckuin unm pyyd-
HoW BbIOOP) ¢ NomoLlbo dhyHKLMOHanbHo knasmwm RANGE B pexvme oTobpaxeHnust Meter
(cm. nogpasgen 4.2.1).

OTO npumMeHsieTcs K n3aMepeHuto Toka y npubopos B2981A n B2983A. 310 npumeHsieTcs K
nocnegHemMy BblOpaHHOMY pexumy usmepeHun y npubopos B2985A n B2987A (AMPS(I),
COUL(Q), VOLTS(V) unn OHMS(R)).

YcTaHaBnumBaeT ckopocTb namepenuin (SPEED) Ha Normal v npegen namepenun Ha AUTO.
OTO npumeHsieTcs KO BceMm pexumam mnamepeHuii (AMPS(l), COUL(Q), VOLTS(V) wunu
OHMS(R)).

MepeknoyaeT npegen U3MepeHnii BHU3, a TakkKe BKIIIOYaeT pexunMm (pUKCUpoBaHHONW ycCTa-
HoBKkM npepena uamepeHun (FIXED). 3HaveHne napameTpa nHAuMumpyetcs Ha dyHKUMO-
HanbHon knasuwe RANGE.

Bbl MOXeTe nepekntoyaTtb pexum Bbibopa npedena nsmepeHuin (aBTOMaTtUYecKun unmn pyd-
How BbIGOP) ¢ NnomoLpbto dhyHKUMOHanbHoW knasmwm RANGE B pexuvme otobpaxeHnuns Meter
(cm. nogpasgen 4.2.1).

OTO NpuMeHseTcs K 3MepeHnto Toka y npudopos B2981A n B2983A. 310 npumeHsieTcs K
nocnegHemMy BblIOpaHHOMY pexumy uamepeHun y npudopos B2985A n B2987A (AMPS(I),
COUL(Q), VOLTS(V) unnu OHMS(R)).

YMeHbLIaeT CKOPOCTb N3MepPEHN (YBENMUMBAET anepTypHOe Bpems). 3Ha4YeHne napameTtpa
MHAMUMPYETCS Ha dOyHKUMOHanbHou knasuwe SPEED. B pexume aBTomatnyeckoro Bbibopa
anepTypHOro BpeMeHW W3MeHsieT anepTypHoe Bpemsi B nocnegosaTenbHoctn Quick —
Normal — Stable.

B pexume py4Horo BbiGopa anepTypHOro BpeMEeHM U3MEHSIET anepTypHOe BpeMsi B nocrie-
posaTtenbHoctn 0.001 PLC — 0.01 PLC — 0.1 PLC - 1.0 PLC —» 10.0 PLC — 100.0 PLC.

Bbl MOxeTe nepeknioyaTb pexum Bblbopa anepTypHOro BpPeMeHW (aBTOMaTUYeCKUA Wiu
py4HOM BbLIGOP) C NOMOLLbLIO (PYyHKUMOHanbHOW knasuwmn SPEED B pexume oTtobpaeHus
Meter (cMm. nogpasgen 4.2.1).

Knaeuwn Coarse Res, Fine Res, Range + n Range — MOXHO ucnonb3oBaTb Takke AN pe4akTUpOBaHUs
3Ha4YeHuU napameTpoB B Nonsx (cm. nogpasgen 4.1.1).
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Beikntoyatens Ammeter On/Off

Cnyxut ons NOAKMIOYEHNsT UK OTKIMOYEHMS BXxoda amnepmeTtpa. B coctosaHum BKJI. LeHTpanbHbIn npoBoa-
HUK TpuakcuanbHOro coeguHutens Ammeter NnpucoeguHeH K amMnepmeTpy; Npu 3TOM CBETUTCS 3efIEHbIM
noAceeTka KHOMKM 3TOro Bblkntovatens. B coctosHun BbIKI1. oH coeamHeH ¢ obuwmmMm npoBogoM Lenu; npu
3TOM MoralleHa NoAcBeTKa KHOMKM BbiKMYaTens. HaxaTne KHomku BbikntoyaTensi B coctosHum BKI1. (3ene-
Hasi nogcBeTKa) nepeBoauT ero B coctosiHne BbIKJ1., gaxke ecnu npubop HaxoguTcs B pexnume ONCTaHLUUOH-
HOro ynpaBreHus.

YcTaHoBUTE 3TOT BbIKMoYaTernb B coctosHue BKI1., 4Tobbl BEINOMHATE 3MEPEHNs TOKa (a Takke uamepeHus
3apsga u conpotusneHus y npubopos B2985A n B2987A).

Mpnbopbl B2985A n B2987A MoryT BbINOSMHATL U3MEPEHUS HAMPSKEHUSA HE3AaBUCMMO OT YCTaHOBKM 3TOrO
BbIKMOYaTens.

BbikntoyaTtensb Voltage Source On/Off (B2985A n B2987A)

Cny>xut ons BKNIOYEHNS UK BbIKNIOYEHNS BbIXO4a UCTOYHMKA HanpsbkeHns. B coctosHum BKI1. rHesgo High
NCTOYHMKA Hanps>KeHNA NPUCOEOUHEHO K MCTOYHUKY HaMpsPKEHUS; Npu 3TOM CBETUTCS 3eNeHbIM noaceeTka
KHOMKK 3TOro Bbikntodatens. B coctosHum BbIKI1. 3TOT BeikNto4aTens pa3oMKHYT; NPy 3TOM MnoralleHa nog-
CBeTKa KHOMKM BbIKMoyaTens. HaxaTtue KHOnku BbiknovaTens B coctosHum BKIl. (3eneHas noaceeTka) ne-
peBoauT ero B coctosiHne BbIKJ1., gaxe ecnun npubop HaxoaMTCs B pexume AUCTaHLMOHHOMO ynpaBneHust.

KHomnka 3aToro BbIKNoYaTeNs UMeET KpacHy NOACBETKY, KOrAa UCTOYHWK HanpshkeHUs HaXoauTcs B COCTOS-
HWMW BbICOKOTO HanpskeHus (cBbiwe + 21 B).

MoBopoTHaA pyyka

Korga ykasatenb nomns Haxoautcs B coctosHun MOVE (MMeeT CUHWIA LBET), BpalleHUe pyyku NpuBOOUT K
nepemMeLLeHnto ykasartens. Haxatnem pydyku uKCuMpyeTcst No3vuumsi ykasaTtens; npyu 3TOM ero COCTOsiHWME
namensietca Ha EDIT (uHoukaums 3eneHoro ueTa).

Korga ykasaTtenb nomns Haxogutcsa B coctosHun EDIT (MMeeT 3eneHblin UBeT), BpalleHue pyyku NpuBOAMUT K
N3MEHEHUI0 3HaYeHUs1 napameTpa, BblAENeHHOro ykasateneM. Haxatmem pyyku cukcmpyeTtcs BblibpaHHOe
3HayeHue; Npu 9TOM COCTOsIHME yKa3aTens uameHsaeTca Ha MOVE (nHaukaums cuHero ugeTa).

3a nogpobHocTamu obpalantech k nogpasgeny 4.1.1.

Knasuwa Null

Cnyxut Ans BKMOYEHUS U BbIKMIOYEHMS PYHKUMM HadanbHOro OobHyneHus (komneHcauuun cmellenus). 3a
JononHuTensHon nHopmaumen obpawantecs k pasgeny 5.3.

KnaBuwa Filter

Ecnn norawen mHgukatop FILT, To HaxaTtuem knaeuwwn Filter oTkpbiBaeTca guanoroBoe okHo Measure
Filter. Haxxatnem OK nocne ycTtaHOBKM napaMeTpoB B OWANoroBOM OKHE BBOOAUTCHA B AeNcTBMe DyHKUUS
dunbTpa; Npu aTom BkMoyaeTcs nHaukaTop FILT. Ecnu ceetutcsa nHaukatop FILT, To HaxaTtve knasuLLm
Filter npnBoanT K OTKNMIOYEHUIO PYHKLMKM (PUnbTPa; Npu 3TOM racHeT nHamkatop FILT.

Hwnanorosoe okHo Measure Filter onucaHo B nogpa3sgene 4.4.4.

KnaBuwa Math

Ecnu noraweH uHgukatop MATH, To HaxaTtuem knasuwm Math oTkpbiBaeTca amnanorosoe okHo Math Ex-
pression. Haxxatnem OK nocne yctaHOBK/M NapamMeTpoB B ANANoroBOM OKHE BBOAUTCS B AeWCTBME DYHKLUS
MaTemMaTmdeckon obpaboTkn OaHHbIX; MPU 3TOM BkNovaeTca nHgukatop MATH.

Ecnn ceetutca nHamkatop MATH, 10 HaxaTtue knasuwm MATH npmBOAMT K OTKMIOYEHUIO 3TOW OYHKLUMNK;
npu aToM racHeTt nHgukatop MATH.

Hwanorosoe okHo Math Expression onncaHo B nogpasgene 4.5.1.

KnaBuwun Save n Recall

OTuW KnaBuLWK cnyaT AN COXpaHEeHWs! B NaMsTU U BbI30BA U3 NaMsTU BCeW MHAOPMaLMN YCTaHOBKW napa-
mMeTpoB npubopa. [1na aTon uenn npegyCMoTpeHO NsiTb obriacTen XxpaHeHUsl BO BCTPOEHHOW 3HEeproHe3aBu-
cumon namsatn (NVRAM).

I'IpM Ha)kaTum knaeuwn Save unu Recall OTKpbIBAE€TCA OKHO coobLeHns 1 nosiBNSTCS NATb CbYHKLI,VIOHa.I'Ib-
HbIX KiaBuLl OnA Bbl60pa obnactn namatu. Torga HaxaTue (byHKLIMOHaﬂbHOPI KrnaBuLin npuBoanT K 3aHecCe-
HUIKO B NaMATb UK K Bbl30BY U3 NaMATU MH(bOpMaU,I/IVI YCTaHOBKM NapameTpoB npl/l6opa
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KnaBuwa anst Heucnonb3yemon o6ractu namsitn uMeeT obo3HaveHne #n <Empty>. KnaBuwa gns ncnonb-
3yemon obnactu namsatn umeeT ob6o3HadeHne #n HH:MM:SS (Bpems). 34ecb #n NpUHUMAaET 3HaveHus #1,
#2. #3, #4 n #5.

m KnaBuwwu Save u Recall kak knasuwmn 4 v p

Knasuwwe Save HasHayeHa Takke dyHkums knaeuwm <. Knasuwe Recall HasHayeHa Takke (yHKUMS knasuwy P>, 3a
nogpo6bHocTsiMM obpalyantecs k nogpasgeny 4.1.1.

41.1 ®yHKUMM KNaBuULL AN USMEHEeHUs1 YCTaHOBOK NapamMeTpoB

Korga Bbl M3MeHsieTe 3Ha4YeHUs1 NapaMeTPOoB B MOSSX, Pa3fMyHble KNaBuLIW BbIMOMHSAT creaytoLlme yHk-
L.

Tabnuua 4-1 PyHKUMM KNABUL ANst UBMEHEHUSA YCTAHOBOK NapameTpoB

Onepauus PyHKUUA
B coctosiHnn MOVE B coctosiHum EDIT
BpalleHre NnoBOPOTHOM pPYyYKM MepemelleHune ykasaTtens M3ameHeHne 3HavyeHus napameTpa
nons
HaxxaTne NnoBOpOTHOWN pyyku dukcauma nognexatiero dukcaumsa 3Ha4YeHus napameTpa 1

penakTMpOoBaHMIO MONs U nepe- | nepekntodeHne B coctosHne MOVE
KntoveHue B coctosiHne EDIT

Haxatue knasuwmn Range + - e 3MeHeHune 3HayeHns napameTpa

nnm Range — o [lepemelleHne ykazaTens v BbIGOp
CMMBOIIa Ha BCNoMoOraTerbHow
naHenm

HaxaTtwne knasuwu Coarse Res, ¢ o [lepekntoyeHre Ha yka3aTternb

Fine Res, Save unn Recall cnvBona

o [lepeMelleHue ykasaTensi CMMBoOSa

HaxaTtue knasuwm Cancel/Local — OTMeHa n3MeHeHUs yCTaHOBKM napa-
MeTpa 0o dmKcaumm yCTaHOBNEHHOIO
3HayeHust

Ecnu BcnomoratenbHble KNaBuWn UHAMLMPYOT eAVHULBI U3MEPEHUI A8 3HAaYEeHUsA napameTtpa, HaxXmMuTe
OOHY U3 HUX, YTOObI 3adpmKcMpoBaTh 3HaYeHMe NapameTpa C HYXXHOW eAMHULEN N3MEPEHUN.

Ecnv BcnoMoraTenbHble KnaBuwy MHAULMPYIOT anbTepHaTUBbI AN YCTaHOBKW MOMs, HAXMUTE OAHY U3 HUX,
4TOObI BLIOpPaATb M 3adUKCUPOBATL YCTaHOBKY.

N3meHeHue YCTAaHOBKU NOJid C NTOMOLbIO yYKa3aTtensd nons

1. BpaliaiiTe NOBOPOTHYIO PyyKy, YTOOLI MOMECTUTbL yKkasaTernb Nonsl Ha nore, noAnexallee peaakTupoBa-
HUHO.

2. Haxmnte NoBOPOTHYHO pyuKy, 4TObObI 3achmkcMpoBaTh MoAnexallee peaakTupoBaHuIo none. Ykasartenb
nons nepexoaut B coctosiHue EDIT.

3. YtoObl M3MEHUTb 3HA4YeHWe napamMeTpa, BpaljanTe MOBOPOTHYIO PY4vKy MO0 HaxumManTe KraBuLly
Range + nnn Range —.

4. Ytobbl 3achuKCMpoBaTh 3HAYEHWE napamMeTpa, HAXXMUTE MOBOPOTHYIO PYYKY UMW BCNOMOraTenbHylo Kna-
BULWY. YKasaTenb nong nepexoaut B coctosiHue MOVE.

Ecnn none Voltage Source HaxoguTcst B coctosiHum EDIT, To BpalleHne NOBOPOTHOM PyYKu MPUBOOUT K U3-
MEHEHMWIO MHOULMPYEMOrO 3HAYeHUS U K OOHOBIEHMIO BbIXOO4A MCTOYHMKA HanpshKeHUs B pearlbHOM Mac-
wTabe BpeMeHu. O,D,HaKO npu Hann4nn ykazarena cMmMmBosia UCTOYHUK HanpaXXeHua pa60TaeT B 3aBUCUMO-
CTW OT YCTAHOBKM ODHOBNEHNA B peanbHOM MacwTtabe BpemeHn. Ob6palantech Ha 9TOT CYET K noapasgeny
4.11.1.
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N3meHeHue YCTaHOBKM NoJisd C NOMOLWbIO yYKa3aTtensd cumMmBona

1. BpawaiTe NOBOPOTHYIO PY4Ky, YTOObl MOMECTUTL yKasaTenb MoNis Ha noAsiexallee pedakTUpoBaHUIo
none GyKBeHHO-LM(POBOro BBOAA.

2. HaxmunTe NOBOPOTHYI PYYKy, 4TOBbI 3adhmkcupoBaTh nognexallee pefakTMpoBaHUio none. Ykasartenb
nonsa nepexoaut B coctosiHue EDIT.

3. Haxmute knaBuwy Coarse Res, Fine Res, Save unu Recall, 4ytobbl npeBpaTnTh yKasaTtenb Noss B yKa-
3aTenb cumBona.

4. HaxumanTte knasuwy Coarse Res, Fine Res, Save unu Recall, ytobbl nepemecTnts ykasaTenb CMMBONa
Ha noanexalumi peaakTMpoBaHMIO CMMBOM UK LNGPOBON paspsaa.

5. YtoObl N3MEHNTb 3HaYeHNe cuMBOIa UNu undpbl, BpawanTte NOBOPOTHYO Py4Ky NMOO HaxumanTe kna-
Buwy Range + nnun Range —.

MmenTe B BUAY, YTO M3MeHeHue 3HadeHusa ot 9 o 0 unm ot 0 4o 9 u3MmeHsieT 3HadYeHue criegyroLlero
paspsga.

6. YTobbl 3adpmKkcpoBaTh 3HaYEHUE NapameTpa, HaXXMUTE MOBOPOTHYIO PYYKY MMM BCMOMOraTesbHylo Kna-
BULLY. YKa3aTenb nons nepexoaut B coctosiHne MOVE.

Korga ykasatenb cMMBOMa HaxOAMUTCS Ha AeuuManbHOW TOYKe Monsi BBOAA YUCIIEHHOrO 3HadeHusi, TO Bpa-
LLieHe MOBOPOTHOW py4KM UMK HaxaTune knaesuwmn Range +/Range — npnBoauT K nepemMeLleHno geumarnb-
HOW To4KK, ecnu yctaHoBneHo Ha OFF oGHoBneHne B peanbHOM MaclwiTabe BpeMeHu. B oTHoLeHn 06HOB-
neHust B peanbHOM MacluTabe BpemMeHu cM. nogpasgen 4.11.1.

PepaktnpoBaHne GyKBEHHO-LIMAPOBLIX CUMBOJIOB C UCMOJIb30BaHNEM BCMOMOraTesibHOWM NaHesnm onncaHo B
nogpasgene 4.2.6.

4.2 PexXxumbl oToOpaxeHUs, BcnoMmoraTtesibHble U (pyHKLUMOHasNbHbIE
KnaBuwm

Mpnbop Keysight B2980 obecneyrBaeT HECKONLKO PEXMMOB 0TOBpaXkeHusi. Pexum oTobpakeHns n3MeHs-
0T C NOMOLLbIO Knasuwm View.

B kaxgom pexrme oTobBpakeHMsi MOXHO MOfb30BaThCs LUECTb0 (PYHKLUMOHAMbHLIMU KNaBULWaMK, pacrorso-
YKEHHbIMM NOA OUCNIEEM, U NATLIO BCMOMOraTesbHbIMU KNaBuLLamun, pacnosioXXeHHbIMU crpasa oT Auchrest.
OHM HasHa4alTC HECKONbKMM 3KpaHHbLIM knaBuwam. HasHaueHne aKpaHHbIX KnaBuLl 3aBUCUT OT pexuma
oTOOpaXKeHus.

MoapobHoe onucaHne pexxuMoB O0TOBpaXkeHusi, BCrioMoraTesibHbIX U (OYHKLMOHAMbHBIX KaBuLW NpuBeaeHo
B cregylLwmx nogpasgenax:

4.2.1  PexuM OTOOPAKEHUS IMELET ....oooi it e e e e e e e e e earaaeeas 88
4.2.2 Pexum otobpaxeHus rpadmKoB (Graph VIEW) .........coociiii i 100
4.2.3 Pexum otobpaxeHus ructorpamm (Histogram VIEW) ........oocciiiiiiiiiiiiiiiie e 102
4.2.4 Pexum rpaduydeckoro otobpakeHus pesynbTatoB perncrpauumn gaHHelx (Roll View) ............. 103
o I 12 a1 = TRV W oo Toa o3 < = < 105

MHoukaums coctosiHus siBnsieTcs oblieit Ans BCcex pexmnmMoB oTobpaxeHusi. dT1a uHdopmaums
oToOpa)aeTcst Haf HWKHUMM 3KPaHHBbIMU KIaBuLaMu, KOTOpble CBA3aHbl C PYHKUMOHAaNbHbIMM
knaBvwamu. OT1a obnacTtb 3KpaHa MCMNOSb3yeTcsl Takke AN 0TObpaKeHUst CUCTEMHbIX coobLle-
HUI N coobLleHnin 06 oLnoKax.

4.2.6 BcrnomoratenbHas MNAHEMb (HEIPET) .....c.eiiiiiiiie et enree e e 106
BcnomoraTtenbHas naHenb ucnonb3yetcst AN Beoga OyKBeHHO-UMEPOBLIX CMMBOMOB. JTa na-
Henb NosIBNSIeTCS aBTOMAaTMYECKW, Korda ykasatenb nons B cocTosiHum EDIT (3eneHoro ugeta)
HaxoauTcs Ha rnore, koTopoe TpebyeTcsa Anst BBOAa CUMBOSIOB.
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4.2.1 Pexum otobpaxeHnsa Meter

3aecb oTobpaxatloTcs pesynbTaTbl USMEPEHUA, YCTAHOBKM MapamMeTpoB U3MEPEeHUI 1 UCTOYHKKA, a TakkKe
COCTOSsIHWe KaHarna. Ha aTom akpaHe MOXHO pefakTMpoBaTb GOMbLUMHCTBO YCTaHOBOK NapameTpoB. B Bepx-
Hell MosioBMHE aKpaHa oTobpaXkaloTcsl pesynibTaTbl U3MEPEHUIA, @ B HUXKHEI MONOBUHE — YCTAaHOBKU napa-
METPOB UM CKaTbll rpadouK.

Mpu6opbl B2981A n B2983A
2 5

1 :

Yo ' AN 1
4 SPEED RANGE Zoom Clear System
Normal AUTO OFF Menu Y

O6nacTb oToGpaxeHus
1 TlocnegHue pesynbTaTbl U3MEPEHUi

D1 — pesynbTtaT uamepeHun. iHamnkaums npnobpetaeT opaHXeBbld LBET, KOoraa pesynbTaT npeBbillaeT
npegensHoe 3HadeHune (Limit).

D2 — pesynbtat gonyckosoro koHTpons (PASS nnu FAIL)

2 Wngukatopbl NULL (komneHcauus cmelleHust), ZC (koppekuusa Hyns), FILT (dwvneTtp) nnn MATH (vate-
MaTunyeckasi obpaboTka gaHHbIX). Huke npuBeaeHsl NpUMephbI.

NULL  wmHAauumpyetcs, Korga AencTByeT PyHKUUSA HavanbHOro obHyneHus (KoMneHcaumm CMeLeHus).
ZC WHAMUMpYeTCS, Koraa AencTByeT OyHKUMUS KOPPEKLMN HYIs.

FILT WHAMUMPYETCSH, KOoraa YyCTaHOBMNEH U3MepUTENbHbIA OUNBTP.

MATH  wHaouumpyeTcs, Korga encTBYeT PyHKUUSA MaTemaTnyeckon obpaboTkm AaHHbIX.

3 3pecb MoxeT oTobpaxaTbCsl 0OOHA M3 yKasaHHbIX HKE cyOnaHenem unm cxatbin rpaduk. Bel moxeTe
nepeknoyaTh 3TV BapuaHThbl C MOMOLLbI0 BCOMOraTenbHbIx knaesuw Show/Hide XXXX.

e CybnaHenb ycTaHOBKM Npedena namepeHun (Range Setup)
e CybnaHenb ycTaHOBKM NapameTpoB 3anycka (Trigger Setup)
e CxaTtas ructorpamma

e CxaTbli rpadmk pe3ynbTaToB permctpauumn gaHHbIX (CTaHaapTHoe oTobpaxeHue BO BpeMEHHON 06-
nactm)

*&s |:||'|Jii'.|-

ok I ’}MM *’I“"W L Iq.s'a'l li‘-l"'p.l'i' e ek T -W M hi.

-z, DOEL| / i
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e OnepaTuBHbIN KOHTPOSIb YPOBHS LUyMa

Fealtime Moise Moritor - Range : Z00pa

.ol

4 OyHKUMOHAamNbHbIE KNaBuLLx
Cwm. onucaHue "®yHKuMoHanbHble knasuwn" Ha cTp. 90.
5 BcnomoraTenbHble KnaBumLmn

Cwm. onucaHne "BcriomoraternbHble knaBuwun” Ha ctp. 94. Y npmnbopos B2981A n B2983A He oTobGpa-
XKaKTCsl NepeyncrieHHbIe B 3TOM OMMCaHMW BCNOMOraTeNbHble KnaBuwwm rpynnbl 1 v rpynnsl 3.

Mpubopbl B2985A n B2987A

2 8 6 9 7 5
1 Ioltage o

- +0 . 0000

D2 +Z0.00000 w .H.

3

'ﬂumwmwmwpmw»xmwmmM‘*-

L] T
4 SPEED RANGE Zoom Claar System
Normal AUTO OFF = Menu¥

O6nacTb oToGpaxeHus
1 TlocnegHue pesynbTaTbl U3MEPEHU

D1 — nepBuYHbIE N3MEPUTENbHbIE AaHHbIE. MHOMKauMSa npuobpeTaeT opaHXeBbI LUBET, Korga pesynbrart
npeBbIWaeT npegensHoe 3HadeHune (Limit).

D2 — BTOpUYHbIE U3MepuTenbHble AaHHble. NHOnkauusa npuobpeTaeT opaHXeBbli UBET, Korga pesynbtar
npesblWaeT npegernsHoe 3HadeHune (Limit).

B cnyyae pgonyckoBoro koHTpons D2 nHavuupyeTt pesynbtat gonyckoBoro koHTponst (PASS unu FAIL)
BMECTO U3MEPUTENbHbIX AaHHbIX.

m U3mepeHue 3apsaa (B2985A n B2987A)

Mpubopsl B2985A 1 B2987A MOryT BHINOMHATE OQHOBPEMEHHbIE M3MEPEHUS 3apsida W HAMPSKEHUS, HO HE MOTyT
BbINOMHATb O4HOBPEMEHHbIE M3MEPEHUS 3apsaa 1 TOKa UK CONPOTUBNEHNS.

2 Wngumkatopbl NULL (komneHcauus cmelenunst), ZC (koppekums Hyns), FILT (dunetp), MATH (MaTematu-
Yyeckas obpaboTka gaHHbIxX) unn OC (TokoBas neperpyska). Huxe npuBegeHbl Npumepsl.

NULL  wmHaunumpyeTcs, korga AerncTByeT OYHKUUSA HavanbHOro o6HyneHms (KoMneHcaumm CMeLLLEHNS).
ZC NMHOWMUMpPYETCS, Koraa AeNCTBYET OYHKLMS KOPPEKLUN HYNS.

FILT WHAMLMPYETCA, Koraa yCTaHOBNEH U3MEPUTESTbHBIN PUNbTP.

MATH  wmnHanumpyeTcs, korga 4erucTByeT PyHKUNA MaTemMaTnieckon obpaboTkm AaHHbIX.

ocC WHOWUMPYETCS, KOr4a B MCTOYHMKE HanpsbkeHns obHapy)XeHa TokoBas meperpyska.

3 3pecb moxeT oTobpaxaTbCs Of4HA M3 yKas3aHHbIX HWXKe cybnaHernenm unu cxatbli rpaduk. Bel moxeTte
nepeknoyaTh 3TV BapuaHTbl C MOMOLLLI0 BCOMOraTernbHbIx knaesuw Show/Hide XXXX.

e CybnaHenb ycTaHOBKM Npegena namepeHun (Range Setup)
e CybnaHenb yCcTaHOBKM (OYHKLMU MCTOYHKMKA (Source Function)
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e CybnaHenb ycTaHOBKM NapameTpoB 3anycka (Trigger Setup)

e CxaTtas ructorpamma

nactm)

.{*M ARG A e e o e, et "‘

.ol

4 OyHKUMOHAamNbHbIE KraBuLLx

Cwm. onncanue "OyHKUMOHarbHbIE KIaBULLIM" Ha JAaHHOW CTpaHuLeE.

5 BcnomoraTenbHble KnaBuLn

Cwm. onncanne "BcnomoraTtenbHble KnaBuwmn” Ha cTp. 94.

N o

Voltage Source: BbIxogHOe HanpsXKeHne NCTOYHMKA HanpshKeHNs
NHamkaTtop chopMbl BLIXOQHOTO CUrHara UCTOYHMKA HampshkeHUs — cTyneHvaTas pasBepTka, pa3sepTka

MO CNUCKY UMW CUTHaI HanpshkeHUsl NPsSIMOYrornbHOM (hopMbl. B pexxume BbiBoga NOCTOSIHHOIO Harnpsike-
HWUA 30€eCb HEeT UHAMKALUK.

8 PesynbTat n3mMepeHusa TemnepaTtypbl, eCnv K Npubopy NOAKNIOYEH AaTUYMK TeMnepaTypbl U BRaXKHOCTU.
Bbl MoxeTe BbibpaTb eanHuLy namepeHus Temnepatypsbl: °C (rpagyc LUenscus), °F (rpagyc ®apeHrenTa)
unu K (rpagyc KenbsuHa).

9 PesynbTaT U3sMepeHusi BNaXXHOCTU, eCnin K NpMBopy NOAKIOYEH AAaTYMK BIIAXKHOCTHU.

myHKLWIOHaﬂbeIe KnaBuwiun

SPEED

YcraHaenuBaeTt pexum astomatmyeckoro (AUTO) mnm pyyHoro (Manual) BeiGopa ckopo-
CTW M3MepeHUn (anepTypHOro BpemeHmn). IMsa aKkpaHHOW KnaBuLIWM MHOULMPYET TEKYLLYHo
YCTaHOBKY.

Ecnu ycTaHOBNEH pexmMM aBTOMaTUYECKOro BbiOOpa anepTypHOro BpeMeHu, TO aKpaHHas
Knaeuwa uHanumpyet Stable, Normal nnm Quick.

Ecnun ycTaHOBNEH pexuMm pyyHOro Belbopa anepTypHOro BpEMEHU, TO 3KpaHHas KraBuLla
nHanumpyet yctaHosky 100.0 PLC, 10.0 PLC, 1.0 PLC, 0.1 PLC, 0.01 PLC wunu 0.001
PLC. 3gecb PLC — 370 konmM4ecTBO NEpUOaOB CETEBOrO HAMPsHKEHUS 3a Bpemst nsamepe-
HUsA. OTUM 3agaeTcs anepTypHoe Bpemsi. Hanpumep, ecnu yctaHoBrneHo 3HadveHue 1.0
PLC, To anepTypHoe Bpemsi cocTaensieT 20 MC nNpu YacToTe ceTeBoro Hanpsikenms 50 My
mnn 16,667 Mc npun YactoTe ceTeBoro Hanpsxenus 60 Iy,

Monb3ynTeck HaBuUrauMoHHbIMK KnaBuwamu Coarse Res n Fine Res, 4ToObl U3MeHUTb
anepTypHoe BpeMs. 3a 4ONOMHMTENBHOW MHOpMaLmen o pexrme Bolbopa anepTypHOro
BPEMEHU N ONUTENBHOCTM U3MEpPEeHMIn obpallanTecsk k pasgeny 5.2.
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RANGE YcraHaBnvBaeT pexnm Bbibopa npefena naMepeHun — astomatundeckuin soibop (AUTO)
unu cukeupoBaHHbi npegen namepennn (FIXED). Mpu yctaHoske Ha AUTO nHanumpy-
eTcsa umsa akpaHHow knasuwn AUTO. MNpu yctaHoBke Ha FIXED akpaHHasa knasuwa uHau-
LUMpyeT TeKyLLyo YCTaHOBKY npedena nsMmepeHnii. 310 NpUMEHSIETCA K UBMEPEHMIO ToKa Y
npubopos B2981A n B2983A. 310 npumeHsieTcsa K nocneaHemMy BbIGpaHHOMY pexumy 13-
MepeHun y npubopos B2985A n B2987A (AMPS(1), COUL(Q), VOLTS(V) nnn OHMS(R)).

Zoom NameHsieT macwtab oTobpaxeHns B pexume Meter. QkpaHHas knaBuwia MHAMLUPYET Te-
KyLLYI0 YCTaHOBKY COCTOSIHMS yBenumdeHusa macwtaba otobpaxenuns (ON mnm OFF).

Clear Ounwaet Bydep AaHHbIX. OunaeTca Takke oTobpaxeHne rpaduka.

Apps 3anyckaeT nepeyncreHHble HKe NpuIoxeHusi. YUtobbl BbIGpaTh NpUoXeHne, norb3yi-
Tecb crieayloLwyMmn BCrioMoraTerbHbIMU KnaBuLwamu.

#1  OyHKUMSA NPOBEPKM YPOBHS LLyMa (CM. COOTBETCTBYHOLLEE onncaHne Ha cTp. 91).
#2  PernctpaTtop AaHHbIX (CM. COOTBETCTBYHOLLEE ONncaHune Ha cTp. 92).

#3 [llocnepoBatenbHble nsamepeHus (B2985A n B2987A). Cm. cooTBeTCTBYIOLWEE ONU-
caHue Ha cTp. 93.

#4  [JeMOHCTpauMOHHOE cnang-Lioy (CM. COOTBETCTBYHOLLLEE OonucaHue Ha cTp. 94).
#5 CsepgeHus o npubope B298nA (Homep mogenu) — cMm. cTp. 95.

System Menu HasHayaeT nyHKTbl CUCTEMHOIO MEHIO 3KPaHHbLIM KraBuLlam unu yHKUMOHabHbIM Kna-
Buwam. YTobbl OTMEHWUTb HasHaveHue, HaxmuTe knaeuwy Cancel/Local. 3a onvcaHuem
CUCTEMHOrO MeHto obpalanTech Kk pasgeny 4.3.

MpunoxeHus

Hwxe onucaHsbl NPUNOXeHna, KOTopble 3anyCcKaloT C nepeyvYucCrneHHbIX Bbille BCnoMoratesibHbIX KrnaBull
Apps #1 + Apps #5.

PyHKUMA NpoBepku ypoBHSA wyma (Setup Integrity Checker)

OTa (PyHKUMS CNY>XUT A8 NPOBEPKM YPOBHS 9NIEKTPUYECKOro LWyMa B JaHHOW U3MepUTENbHON 06CTaHOBKE.
3a nogpobHbIM onucaHuem aTon (byHKuMM obpallanTtech K pasgeny 5-18. [Ins BBoga B AeWCTBME 3TOMU
yHKUMN Heobxoamma nuueHsunsa "SIC" (Setup Integrity Checker).

Mpn HaxxaTum BcnomMoraTenbHOM krnaBuwim #1 oTkpbiBaeTcs guanoroBoe okHo. Haxkmute OK, 4ToObl OTKPbITbL

naHenb Setup Integrity Checker 1 Bbl3BaTb Ha 3KpaH NEPEYNCIIEHHbIE HIDKE BCMOMOraTesNbHble KNnaBuLWn U
PYHKLMOHAmMbHYIO KraBuLLy.

BcriomozamernbHbIe Knasuwu

Check 3anyckaeT yHKLMIO MPOBEPKN YPOBHS LLYMa U MEHAET UMS 3KpaHHOM Knasuwin Ha Abort.
Abort MpekpallaeT NpOBEPKY YPOBHS LUyMa U MEHSIET UMs 9KpaHHOW knasuwmn Ha Check.
Export CoxpaHsieT pesynbTaTbl NPOBEPKN YPOBHSA LyMa B KOpHeBon Avpektopun Ha USB-Hako-

nutene, NOAKIMKYEHHOM K coeamHuTento USB-A Ha nepegHen naHenu ¢ npepgonpege-
NeHHbIM MMeHeM hanna:

MECMMDDhhmmss . csv

3necb MM o3HavaeT mecsu, DD o3HavaeT 4yncro mecsua, hh o3HadyaeT 4yacbl, mm O3Ha-
YaeT MUHYTLI, @ SS 03HaYaeT CeKyHAb!.

®yHKYUOHaNIbHasl Kasuuwa
Close 3akpbiBaeT naHenb Setup Integrity Checker.

MaHenb Setup Integrity Checker oTobpaxaeT cnegytoLyto uHopmauumio B TabnmyHon gopme.

Date [aTa n Bpems BbINMONHEHNSI MPOBEPKN YPOBHS LUyMma

Range Mpenen nsamepeHns Toka

NPLC 3HayeHune PLC (anepTypHoe Bpemsi)

Ref. KOHTponbHbIA ypoBEHb LUyma, T.e. Bapuauus TOka, KOrda BbIKNoYaTenb BXOAa amnep-

MeTpa yCTaHOBIEeH B nonoxeHue BbIKJ1.
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Target Mckombli ypoBeHb LLyMa, T.€. Bapuauus Toka, Korga BblKnoyaTenb BXxoda aMmnepmeTpa
yCTaHOBMEH B nonoxexHue BKIJI.

Ratio OuncnepcroHHoe oTHoweHue Target/Ref.

Pernctpartop aaHHbIx (Data Logger)

BbInonHsieT NpocTblie BbIGOPOYHbIE U3MEPEHMUSI C 3aJaHHbIM KONMYECTBOM BbIOOPOK U C 3afaHHbIM Mepuo-
[OM BbIGOPOK, 3aTeM 3aHOCUT pe3yribTaT u3MepeHuin B 6ydep AaHHbIX.

Mpn HaxaTum BCnoMoratenbHOW KnaBuwKn #2 OTKpbIiBaeTcs auanoroBoe okHo Data Logger. YcraHoBuTe B

3TOM AMarnoroBoM OKHe criegylowme napameTpel, 3ateM Haxmute OK (pyHKUMoOHanbHy0 KnasuLy).

Samples KonunyecTtBo BbIGOPOK. Bbl MOXETE YCTAHOBUTL STO 3HAYEHME C MOMOLLBI HAaBUrALMOHHbIX
KNnaBuLL U NMOBOPOTHOW PYYKHU.

Period Mepuoa nony4yeHns BbIOOPOK. Bbl MOXETe yCTAaHOBUTL 3TO 3HAYEHWE C NMOMOLLbIO HaBura-
LIMOHHBIX KInaBuLL 1 MOBOPOTHOW PYYKM.

HaxmuTte OK, 4yTobbl 3anycTuTb BbIGOPOUYHbIE U3MEpPEHUS. Pe3ynbTaTbl M3aMepeHuin 0TobpaxatoTcs B pexu-

max Meter, Histogram unu Roll.

Korga HaumHatoTCca BbIGOPOYHLIE N3MEpPEHUs], oumaeTcs bydep AaHHbIX, U B HEFO 3aHOCATCS pe3ynbTaThbl
namepeHun. Cogepxmmoe bydepa gaHHbIX MOXXHO NpocMaTpuBaTth B guanoroBom okHe Measure Result.

BbIGOpOYHbIE U3MEPEHUSI BLINOSHSTCA C NEPEYUCNEHHbIMWU HUXE YCTaHOBKaMK napameTpoB Oydepa u
3anycka. [pu 3TOM UrHOpPMPYOTCS YCTaHOBKM MapamMeTpoB B AuanoroBoMm okHe Trace Buffer Setup n Ha
cybnanenu Trigger Setup.

YcmaHoeku napamempoes 6ychepa 0aHHbIX 2paghukoe

o Feed Data: SENSE

o Buffer Control: NEXT

o Buffer Size: s3HaueHue, ykasaHHoe B none Samples

YcmaHoeku napamempoe 3anycka

e Acquire trigger (3anyck namepenun): Initiate

¢ ARM acquire count: 1

¢ ARM acquire source: AUTO (aBTOMaTU4ECKUIA BHYTPEHHUI MCTOYHUK 3anycKa)

e TRIGger acquire count (KonM4eCTBO U3MEPEHMWI): 3HAYEHNE, YKa3aHHOe B norne Samples

¢ TRIGger acquire source (3anyck namepenuii): AUTO (aBTOMaTUYeCKMUIN BHYTPEHHMI NCTOYHKK 3arycKa)
e TRIGger acquire timer period (nepuog namepeHuin): 3HadeHue, ykasaHHoe B none Period

e Trigger delay (3agepxka UCTOYHMKA = 3agepXkka uamepeHus): 0 s

¢ Trigger output (Bbixog 3anycka): Disable

UTo6bl OCTAaHOBUTbL BLIBOPOYHLIE 3MEPEHUS, HAXMUTE KraBuwy Run/Stop.

CKOpOCTHble M3MEPeHUs (HanpuMep, C NEPUOAOM MOMyYeHMsl BbIGOPOK 1 MC) 3HAUMTENbHO 3aMeansioT MOCTPOeHWe
rpachuka Ha 3kpaHe.
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MocnepoBaTenbHbIe u3MepeHus (Sequential Measurement)

Mpnbopbl B2985A n B2987A:
OTn Npnbopbl MOTyT BLINOMHATL NOCNEAOBATENBHOCTL U3MEPEHUIA, KaK NMOKa3aHo Ha puc. 4-1.

MopaBaemoe W& ----

HanpsxeHme
oV — : S
' 1st 2nd 3rd {N-1)-th N-thi
N3mepenue . == - .- __h e
: L] i L I : 1 :
v Te R § R R |
Myck

Vs — Source Value (3HayeHne UCTOYHMKA)

Tc — Charge Time (Bpems 3apsiaa)

Ti - Interval (MHTepBan Mexay 13mepeHusMi)
N — Repeat Count (konu4ecTBo NOBTOPEHHUA)

Puc. 4-1 [locnepoBaTenbHble U3MeEpPEHNS

1. Ounwaetca Oydep AaHHbIX rpadmka.

2. YctaHaBnuBatoTcs B coctosiHne BKJL. BbiknoyaTtenu Bxoga W Bbixoda, 3aTeM NogaeTcst 3ajaHHOe Ha-
npsbkeHne Source Value.

3. OxugaHve B TeyeHue 3agaHHoro BpemeHu Charge Time, noka nogaBaemoe HanpshkeHUe 3apshkaeT
06BEKT U3MEPEHMUIA.

4. Tocne 3TOro NOBTOPSIETCS M3MepeHne obbekTa N3MepPEHNi CTOMNbKO pas, CKOMbKO 3a4aHO napamMeTpom
Repeat Count c 3agaHHbIM nHTepBanom (Interval) mexagy namepeHuamun. PesynbtaTtbl U3MepPEHUI 0TO-
OpaxaloTcs Ha gucnrnee nocne Kaxaoro U3MepeHusl; Bce uamepuTenbHble JaHHble 3aHOCATCs B Bydep
OaHHbIX rpaduka.

5. To 3aBepLlueHUn BCeX U3MEPEHUI BbiKMtoyaeTcs (0OHynsieTcs) nogaBaemMoe HanpsKeHWe U ycTaHaBnu-
BatoTcs B cocTossHMe BbIKI1. BbikntoyaTenu Bxoga v BbiXxoaa.

(DyHKLI,I/Iﬂ nocneagoBaTeribHbIX MsmepeHwZ rogunTca gnda MsmepeHwZ BpPpeMeHHbIX XapaKTepuncTuk. OHa moxeTt
BbIMNOJTHATE MOBTOpAKOLWLMNECA U3MEPEHUA C I'IpOCTOI;I yCTaHOBKOVI napamMmeTpoB. OTa Ct)yHKLI,MFl none3Ha ansd
M3MepeHI/|l7I 06BEMHOro 1 NOBEPXHOCTHOIO yaesibHOro cConpoTnBeHns.

NPEOYNPEXOEHUE

[nsa npepoTBpaLieHUs NOpaXeHNs ANEKTPUYECKUM TOKOM pa3psKanTe 00beKT M3MepeHUi, YTo0Obl MOXHO ObINO
TporaTb €ro pykamu nocne mamepeHuii. llonesHo yCTaHOBUTb COCTOAHKE BbIKMKOYEHHOro Bbixoaa Ha ZERO gns
obecneyeHus paspaga Ao U Nocne N3MepeHui.
[nsa BeINONHEHWs nocneaoBaTeNbHbIX U3MEPEHUI AENCTBYITE cneayoLwmnm obpasom:
1. BblinonHuTe cneayowmne yCTaHOBKM NapamMeTpoB U3MEPEHUN:

e Tun namepeHun (Tok, 3apsa, HanpsPKEHWE UNN CONPOTUBIIEHNE)

e CKopOCTb N3MepeHuii (pexmm Belbopa anepTypHOro BpEMEHW U BpeMSl)

o [lpegen nsmepennii (pexumm Bolbopa npegena nsMepeHun u npegen)

e [lonyckoBbIN KOHTPOMb (€CK HY>KHO)

e YnpaBreHve MaHunynaTopom (€Crm Hy>KHO)

2. Haxmunte dbyHKUMOHaNbHY0 Knasuwy Apps B pexume otobpaxeHus Meter, 3atem Haxmute BCriomora-
TenbHyto knaeuwy #3. OTKpbIBaeTca guanoroBoe okHO Sequential Measurement.

3. YcTtaHoBuWTe crieayloLme napamMeTpbl B 3TOM ANANOroBOM OKHE.
Source Value lMopaBaemMoe HanpsikeHue

Charge Time Bpems oxuagaHusa nocrne Havyana nogayvv HanpskKeHus 40 BbINOSIHEHUSA NepPBOro uame-
peHus
Interval WHTepBan mexay namepeHnsiMmun

Repeat Count  Konu4yectso noBTOpEeHUIN n3MepeHui

4. Haxmnte OK (dyHKUMOHANbHYO KnaeuLly), 4Tobbl 3anyCTuTb NocnenoBaTerbHble U3MEPEHMS.
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HdemoHcTpaunoHHoe cnang-woy (Demo slide show)

OTa BcrnomMoraTernbHas Knasulla 3anyckaeT crnang-woy Ansg 03HakoMneHusa ¢ npubopom. YTobbl 3anycTutb
ero, HaxXMnTe PyHKUMoHanbHyo knaesuwy OK. YTobbl OCTaHOBUTbL, HAXXMUTE NOBYI0 KNaBuLly Ha nepeaHen
naHenu.

About B298nA

OTa BcrioMoraTesibHas knaBulla Bbi3blBAaET Ha 9KpaH AnanoroBoe okHo Revision, koTopoe oTobpaxaeT Ho-
Mep MOAENMW, CEPUNHBIA HOMEP, BEPCUIO MUKPOMNpOrpamMmbl, Bepcuio Mukpocxemsl CPU, Bepcuto moaynen,
YCTaHOBJIEHHbIE NULIEH3MKN, BpEMSI 6e30TKa3HON paboTbl CUCTEMbI U KOSIMYECTBO LIMKIOB Nepesapsiakn ak-
KymynsaTopHon 6atapeu (B2983A n B3987A).

BcnomoratenbHble KnaBuLLK
Bcrniomoz2ameribHbIe knasuwu a2pynnbi 1

AMPS (1) YcTaHaBnuBaeT nsmepeHune toka (B2985A n B2987A)

COUL (Q) YcTtaHaBnmBaeT namepexue 3apsaa (B2985A n B2987A)

VOLTS (V) YcTaHaBnmBaeT usmepeHune HanpsbkeHns (B2985A n B2987A)

OHMS (R) YcTtaHaBnmBaeT uamepeHue conpotueneHuns (B2985A n B2987A). ConpoTuBneHune Bbl-

yncnsaeTcsa Kak oTHoweHne Vmeas/Imeas unmn Vout/Imeas, rae Vmeas — pesynbrtaT ms-
MepeHnsa HanpsbkeHusl, Imeas — pesynbTaT BblUMCIEHNS ToKa, Vout — BbIXOAHOE Hanpsi-
YXEHME UCTOYHUKA HanpshKeHWs.

Boibepute gaHHble HanpsbkeHus (Vmeas unu Vout) ¢ nomoLLbio yHKLMOHAmMNbHbLIX Kna-
By System Menu > Config > Measure > Ohms >V Select (cM. pasgen 4.4).

More... lMepeknoyaeT gucnnen Ha BcnomoraTtesnbHble Knasuwm rpynnbl 2 (B2985A n B2987A)

m [encTBUTENbHbIE BCOMOraTernbHble KnaBuwu B pexxume Zoom ON

(B2985A 1 B2987A)

Korga B pexume otobpaxeHus Meter gencTyeT yHKUMS yBenuyeHus Maclitaba oTobpaxeHns, HEBO3MOXHO MOMb30-
BaTbCA Krasuwwein More... 1 BCnomoraTesibHbIMK KnaByLwamm rpynbi 2.

BcriomozameribHbIe Kniaguwu 2pynnbi 2

Show Hist. BbIBOOMT Ha aKpaH CXaTylo rucTorpaMMmy M U3MeHsIeT UMS 3KpaHHOM Knasuiun Ha Hide
Hist..

Hide Hist. BbiBoguT Ha akpaH cybnaHenb yCcTaHOBKM npegena uamepeHun (cm. onncadue " Cybna-
Henb Range Setup" Ha cTp. 95) N n3MeHsIET UMSA SKpPaHHOW KnaBuwim Ha Show Hist..

Show Roll BbIBOOMT Ha akpaH cxaTtbli rpaduk pernctpaunmn AaHHbIX U U3MEHSAET UMS SKpaHHOW
knasuLKn Ha Hide Roll.

Hide Roll BbiBogWT Ha akpaH cybnaHernb YCTaHOBKW npeaena U3MepeHui n u3MeHsieT MMs SKpaH-
How knasuwu Ha Show Roll.

Show Trigger BbiBOOUT Ha aKkpaH cybnaHenb yCTaHOBKM MapaMeTpoB 3anycka (cM. onucaHue "Cybna-
Henb Trigger Setup” Ha cTp. 98) u naMeHseT UM OyHKUMOHANBHONM KnaBuwmn Ha Hide
Trigger.

Hide Trigger BbiBogWT Ha akpaH cybnaHernb YCTaHOBKW npeaena U3MepeHui n u3MeHsieT MMs aKpaH-

How knasuwu Ha Show Trigger.

Show Noise. Bbi3blBaeT akpaH onepaTMBHOrO KOHTPOSS YPOBHS WyMa (cM. pasgen 5.17) n nameHset
MMS 3KpaHHOW Knaeuwmn Ha Hide Noise..

Hide Noise. BbiBoguT Ha akpaH cybnaHenb ycTaHOBKM npegena uamepeHun (cm. onncaxdue " Cybna-
Henb Range Setup" Ha cTp. 95) N n3MeHsIeT UM akpaHHOW knaeuwwim Ha Show Noise..

More... MepeknioyaeT avcnnen Ha BcnomoraTenbHble knasuwm rpynnbl 3 (B2985A n B2987A)
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BcnomMozamenbHbie Knasuwu epynnbi 3

Source (B2985A n B2987A) OtobpaxaeT ykasaTenb nonsg Ha none Voltage Source B cOCTOSIHUK
EDIT (seneHoro useTa).
YT0Obl M3MEHUTbL 3HAYEHWNE BbIXOAHOMO HaMNpPsPKEeHWs!, BpallanhTe NOBOPOTHYIO PYUKY.
YT106bI 3achmKkcnpoBaTh 3HAYEHME, HAXKMUTE MOBOPOTHYIO PYYKY UMM BCMOMOraTeNbHYO
Knaeuwy eguHmubl namepeHus (V unu mv).

Show Preview (B2985A n B2987A) ObecneunBaeT npegBaputenbHbl NPOCMOTP rpadmka U3MeHeHnst
BbIXOOHOMO HaMpsiKeHUs1 UCTOYHMKA (BMECTO M3MEPSIEMbIX 3Ha4YE€HWIA) B BEPXHEN MOJIo-
BMHE 3KpaHa 1 U3MEeHSAEeT UMS 3KpaHHOM kKnasuwwmn Ha Hide Preview.

Hide Preview (B2985A n B2987A) OTmeHsieT npeaBapuTenbHbIi NPOCMOTP, OTOBpaxaeT nsmepsiemble
3HaYeHNs U UIMEHSAET UMS SKpaHHOW Knasuwim Ha Show Preview.

Show VS Func. (B2985A 1 B2987A) BbiBognT Ha aKkpaH cybnaHenb yHKLUM MCTOYHUKA (CM. OnvcaHue
"CybnaHene Source Function (B2985A 1 B2987A)" Ha cTp. 96) u M3MEHSsIeT UMs 3KpaH-
Hou knasuwm Ha Hide VS Func.

Hide VS Func. (B2985A n B2987A) BbiBOAMT Ha akpaH cybnaHenb yCTaHOBKM npegena u3mepeHui u
N3MeHsieT UMs akpaHHoW knasuwm Ha Show VS Func.

More... (B2985A n B2987A) NepekntodaeT gucnnen Ha BCnomoraTtenbHble KraBvwmy rpynnbl 1.

MiMeHa akpaHHbIx knasuw Show XXXX n Hide XXXX nepeknoyatoTcs Npy HakaTum KrnaBuLLn.

Cyb6naHenb Range Setup
B2981A n B2983A

sure Amps : FIXED

B2985A n B2987A

= z0v

S i s I - 10060

Spot Source Range

Triggered Yaoltage Source

34eck npeacTaBneHbl NepevncrieHHbIe HKE napameTpbl. [ns yCTaHOBKM STUX MOMeW nonb3yiTecb MoBO-
POTHOW PYYKO 1 BCNOMOraTenbHbIMK KraBuLLaMu.
Measure Amps YcTaHaBnmBaeT npegen naMepeHni Toka.

B nesom nomne Bbibepute pexum ycTaHoBku npegena uamepeHun (AUTO wnn
FIXED).

B npaBom none yctaHOBUTE MUHMMAIbHOE M MakCUMalnbHOE 3HaveHue npeena
namepeHun anga pabotsl B pexume AUTO mnnu sHadeHvne npegena nsMepeHun ans
pexuma FIXED.
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Measure Coulomb (B2985A n B2987A) YcTtaHaBnvBaeT npeaen uamepeHun sapsaa.

B nesom none Bbibepute pexum yctaHoBku npepena uamepeHun (AUTO wnn
FIXED).

B npasom none yctanosute HIGH unn LOW gnsa pabotsl B pexkume AUTO.

HIGH (200nC-2uC)  AsTOMaTuyecku BbiBvpaeT Hagnexalwimn npegen nsmepe-
Hu oT 200 HKn oo 2 mkKn.

LOW (2nC-20nC) ABTOMAaTMYECKN BbIOMpaeT Hagnexawmn npegen muamepe-
Hun oT 2 HKn go 20 HKn.

Onga pexuma FIXED yctaHoBUTe 3HavyeHWe npegena usmepeHuin B Npasom none.

Measure Volts (B2985A n B2987A) YcTtaHaBnmBaeT npeaen n3mMepeHnin HanpsxeHns.

B nesom none BbiOepute pexum ycTaHoOBkM npegena uamepeHun (AUTO wnn
FIXED).

B npaBomM none ycraHoBMTE MWHMMarnbHOE W MakCcMMarbHOE 3HadeHue npegena
namepeHun anga pabotol B pexnme AUTO unmn 3HadeHne npegena naMepeHun ans
pexuma FIXED.

Measure Ohms (B2985A n B2987A) YcTaHaBnMBaeT npeaen M3MepeHun ConpoTUBIIEHNS.

B nesom none Bbibepute pexum yctaHoBku npegena uamepeHun (AUTO wnn
FIXED).

B npaBoM none ycraHoBMTE MWHMMarbHOE U MakCcMMarbHOE 3HadeHue npegena
namepeHun ansa pabotbl B pexnme AUTO mnmn 3HadeHne npegena naMepeHun ans
pexnma FIXED.

Spot Source Range  (B2985A 1 B2987A) YctaHaBnuBaeT AvManasoH BbIXOQHOro HanpsbkeHus Ha 20 B,
+1000 B unun —1000 B.

Triggered Voltage (B2985A n B2987A) 3agaeT 3HayeHue BbIXOAHOrO MOCTOSIHHOIO HanpsiKeHus, Bbl-

Source BOAMMOrO MO BXOAHOMY CUrHamy 3anycka. VICTOYHUK HanpskeHus nepekntoyaeT
BbIXOZ Ha 3adaHHOEe 3HaYeHue HanpsbkeHus Mpu npueme curHana sanycka. JTo
BO3MOXHO B cocTosHum VS Function OFF n Voltage Source ON.

Cy6naHenb Source Function (B2985A n B2987A)
V'S Function :

Start : Stop : v

Paints : Step s v

Monb3ynTecb aToM cybnaHernbio Anst yCTaHOBKM NapamMeTpoOB UCTOYHMKA HanpshkeHus y npubopos B2985A u
B2987A B kayecTBe MCTOYHUKA Pa3BEePTKN UMM UCTOYHMKA CUrHana npsmMoyronbHOn hopMbl.

UTto6bl BbIOpaTh PYHKLUUIO UCTOYHMKA, NOMb3YNTECH BCMOMOraTenbHbIMU KNnaBulamMu, KOTopble oTobpaxa-
0TCH, KOrga ykasaTenb nons Haxoautcs B coctosiHum EDIT (3eneHoro ugeta) Ha none VS Function.

o LINEAR SINGLE - pasBepTka c Hayana 4o KoHUa C MMHEeNHbIMU CTyNeHYaTbIMM NpUpaLeHnsaImMm

e LINEAR DOUBLE - cTtyneHuaTtasi pa3sepTka C Havyana o KOHLA M C KOHLUa [0 Hayana ¢ TeM e pasme-
pOM CTyNneHu

e LIST — pa3BepTka No cnvcky, 3Ha4eHMs1 KOTOPOro 3afalnTCsl, Kak ONMCAHO Ha CneayLen cTpaHuue.
¢ ARB SQUARE - BbIBOA curHana HanpspkeHusi NpsiMoyrosisHon chopmbl
o OFF — ncTouyHuK HanpsixeHnst paboTaeT B Ka4eCTBE MCTOYHMKA NOCTOSAHHOrO (CTabUIbHOr0) HaNPsSKEHUS
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Onsa dpyHkumin LINEAR SINGLE, LINEAR DOUBLE u LIST MoXHO yCTaHOBUTb criefyowme napameTpbi.

Start YcTaHaBnmMBaeT HavanbHoOe 3Ha4YeHne pa3BepTKu.

Stop YcTaHaBnmMBaeT KOHEYHOE 3HavYeHVe pa3BepTKu.

Points YcTaHaBnmMBaeT KONMYeCTBO CTyNeHen pasBepTKu.

Step YcTtaHaBnmBaeT pa3mep CTyneHu pasBepTku. ATOT napameTp HeAOCTyMNeH AN pa3BepTku no
CrUCKYy.

Ona dyHkumm ARB SQUARE MOXHO yCTaHOBWUTL crieylolime napameTpbl.

Start YCcTaHaBnMBaeT Hanps>keHne OCHOBaHUS cUrHana npsiMoyrosisHon hopMbl.

Peak YcTaHaBnmMBaeT HanpsXXeHne BepLUUHbI CUrHana NpsiMoyrosisHon popmbl.

Delay YcTraHaBnuBaeT ANUTENbHOCTb BbIBOAA HAMPSXKEHUS OCHOBaHUSA nepes BePLUNHOMN.

Peak Time  YcraHaBnvBaeT ONUTENbHOCTb BbIBOAA HAMPSXKEHUS BEPLUUHbI

End Time YcTraHaBnmBaeT ANUTENbHOCTL BbIBOAA HAMPSXKEHUS OCHOBaHUS Nocre BepLUUHbI

Count YcTaHaBnmMBaeT KOMMYECTBO BbIBOAMMbBIX NEPUOAOB CUrHana npsiMoyrorisHON d)opMbl B OA-

HOM [eCTBUN YCTPOMCTBA.

[ns ycTaHOBKM napamMeTpoB MOSfb3yMTEeCb NOBOPOTHOM PY4YKOM M BCOMoraTesnbHbIMM KnaBuwamn. Korga
ykasaTternb nons Haxogutca B coctosHum EDIT (3eneHoro useta) Ha norne BBOAA, BCOMOraTesbHble KnaBu-
L 3aMeHAKTCA KnaBuwlamMun eguHuL, I/I3MepeHI/II7I, TeemvVuV Ona yctaHOBKU 3Ha4YeHun HanpsaXXeHna nnu
Js, ms, s unu ks ans yCTaHOBKU 3HAYEHUIN BPEMEHN.

BbiGop pexunma ycTaHOBKM AuanasoHa UCTOYHWUKA pasBepTKU onucaH B nogpasgene 4.4.2. Ecnv pexum Bbl-
6opa AmanasoHa yctaHoBneH Ha BEST, To He OelcTByeT ycTaHoBka napameTtpa Spot Source Range Ha
cybnaHenun Range Setup. 3T1a ycTaHoBKa OEACTBYET ANSl UCTOYHMKA MOCTOSIHHOTO HANPSsPKEHUS U Ans k-
CMpOBaHHOW ycTaHoBku ananasoHa (FIXED( nctouHmka pa3sepTku.

YcmaHoeka napaMmempoe pa3eepmku o Crucky

Korga ykasaTtenb nonsd Haxogutcs B coctosHum EDIT (3enmeHoro useta) Ha none pasBepTkM MO CRAUCKY
Start/Stop/Points, To Ana ycTaHOBKM NMapamMeTpoB MUCTOYHMKA pas3BepTKU MO CMMUCKY UMEKTCH criegylowme
BCMOMOraTernbHbIE KNaBuLLW.

Edit OTkpbIBaeT gManoroBoe okHo List Sweep, koTopoe ucnonb3yeTcs Ans YCTaHOBKW NapameT-
POB UCTOYHUKA Pa3BEPTKU MO CMUCKY.

Load OTkpblBaeT gnanoroBoe okHo Load List Sweep Data, koTopoe ucnonb3yeTtca Ans 3arpysku
OaHHbIX pa3BepTkM no cnucky ¢ USB-Hakonutens, nogknioveHHoro k coeguuuntento USB-A Ha
nepegHen naHenu npubopa.

e [NuanoroBoe okHo List Sweep

OT0 AnanoroBoe okHO obecrneyvBaeT criedylolime Nonsa Ons yCTaHOBKU NapameTpoB pa3BepTKU MO Chu-
cky. Mo 3aBepLueHn cocTaBneHus cnucka Haxmute OK, 4ToGbl NPUMEHUTL 3TU AaHHbIE W 3aKPbITb Ana-
NIOrOBOE OKHO.

(rpachuk paHHbIX)  OTOGpaXkaeT hopMy CUrHarmna BbIXOOQHOIO HanpshkeHUsl pasBepTKM MO CMICKY.

(cnucok paHHbIX)  CnMCOK C MHOEKCOM AaHHbIX B MEBOV SiYelnKe U BbIXOAHbIM 3Ha4YeHMeM B MpaBon
ayenke.

Korga ykasaTenb HaxoguTcs B coctosiHum MOVE, BpalleHne NOBOPOTHOW Py4Ku
BbI3bIBAET NEpeMELLEHNE yKa3aTens Ha NeByo Uy npasylo s4venky. HaxaTtne no-
BOPOTHOWN pY4YKM NepeknoyaeT cocTosiHue ykasatens Ha EDIT.

Korga npaBas siueitika Haxogutcs B coctosiHum EDIT, MOXHO BBOAUTL BbIXOOHOE
3Ha4yeHMe C MOMOLLbIO MOBOPOTHOW PYYKM.

Korga neBas suyeinka HaxoauTtcs B cocTtosiHuu EDIT, gocTynHbl nepeyncrneHHble
HWXe BCMoMoraTtesibHble KnaBuLWIM Afs CO34aHUsA U MNPOKPYTKM chucka. Torga
BpaLleHNe MOBOPOTHOW PYYKM BbI3bIBAET MPOKPYTKY CMMCKA, @ HaXxaTue pydku ne-
pekntoyaeT coctosiHne Ha MOVE.

Append [obaBnsaeT cTpoky Hwuxke. To xe camoe 3HayeHue BBOAUTCS B
npaBow s4enke.
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Insert [ob6aBnsaeT cTpoky Bbiwe. To e camoe 3HayeHue BBOAWUTCH B

npaBon s4enke.

Delete YpansaeT cTpoky.

Scroll -100 lMepemelaeT ykasatenb makcuMym Ha 100 MyHKTOB BblILLE.
Scroll #+100  [MepemeluaeT ykasaTenb MmakcuMmym Ha 100 NyHKTOB HUXeE.
KonunuecTtBo ToYeK AaHHbIX

MakcumansHoe 3HadYeHue

MuHUManbHoe 3HaYeHne

e [HNunanoroBoe okHo Load List Sweep Data

OTO gmanoroBoe OKHO obecneyvmBaeT criefylolme nonsa Anst 3arpy3kn AaHHbIX Pa3BEPTKM MO CMMCKY U3
avina, xpaHsiweroca B namatv USB. BblgenuTte nognexawwmii 3arpyske cdain ¢ NoMOLLbl Kypcopa
cTpokn n HaxxmuTe OK, 4TOObl 3arpy3uTb AaHHbIE M 3aKPbITb AMANOroBoe OkHO. Kypcop CTpOoku MOXHO
nepemMellaTtb BpaLleHNeM MOBOPOTHOM PyYKU.

(rpachuk gaHHbIX)
Path

(cnucok c¢pannoB)
Points

Max

Min

OToGpakaeT hopMy curHana BbIXOAHOrO HaMpPSKEHUS Pa3BEPTKU MO CrIUCKY.
Manka, B KOTOPOW HaxoauUTCA (hain AaHHbIX PasBepTKU MO CINCKY

Cnucok ainoB AaHHbIX pa3BepTKu MO CMIUCKY.

KonunuyecTtBo TouYek AaHHbIX

MakcumanbHoe 3HaYeHre B faHHbIX pa3BepTKX Mo CrMCKy

MuHMManbHOe 3Ha4YeHre B AaHHbIX Pa3BepPTKM MO CMINCKY

[aHHble Pa3BepPTKM MO CNNCKY MOryT 3arpyxatbCd B ClneayrLwmnx cbopmaTax:

e 3HauyeHusi, pasgensiemMble 3ansTbiMK, pacluMpeHne nMeHn daiina csv

e 3HauyeHusi, pasgensieMble CUMBOJSIOM BO3BpaTa KapeTku Win nepeBoda CTPOKM, pacluMpeHne MMEHU

danna txt

e 3HaueHusl, pazgensiemble NpoGenoM, paclumpeHme UMeHn gaiina prn

Cy6naHenb Trigger Setup

B2981A n B2983A

Count :
Delay :

Perod :
Trigger :

B2985A n B2987A

Measure Source
Count :
Delay :

Period :
Trigger :

lMepeyncneHHble HXe TUMbl 3anycka nogaepxuatotca npubopamm B2981A n B2983A aonga 3anycka nsme-
peHun, a Takke npubopamm B2985A n B2987A ans 3anycka n3amepeHuin u BbIXO4a MCTOYHUKA HanpsbKeHus.
OTO NO3BONSAET NErko ycTaHaBnNuBaTb NapaMeTpbl 3anycka.

Twn 3anycka MOXHO BbiOpaTb C MOMOLLLIO BCMOMOraTenbHbIX KNaBWLL, KOrda ykasaTenb Mons HaxoguTcs B
coctosiHum EDIT (3eneHoro useta) Ha none Trigger. Tunbl 3anycka u napameTpbl 3anycka nepeyncreHsl B
Tabnuue 4-2 Ha criefyloLlel cTpaHuLe.
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AUTO ABTOMaTU4YECKMIA 3amnycCK
SYNC CWHXPOHU3NPOBAHHLIN 3anyck
TIMER 3anyck no Tanmepy

MANUAL PyuHou 3anyck

MepeuncrneHHble HUXKe NapamMeTpbl 3anycka MOXHO yCTaHaBnNuBaTh A 3anycka Bbixoga UCTOYHMKA (OecT-
BME MepekntodeHus) B cTonbue Source M Ans 3anycka M3mepeHun (gevctBue cbopa faHHbIX) B cTonbue
Measure.

Count YcTaHaBnuBaeT KonuyecTtBo cobbiTui 3anycka ot 1 go 100000 mnn go 6eckoHeuHoctn (INF).
OTO 3HayeHVe ycTaHaBnMBaeTcs aBTomaTudecku Ansa tvna 3anycka AUTO. [ng apyrux Tmnos
3anycka yctaHoBuTe Hagnexawimm obpasomM KonmMyecTBo cobblTui 3anycka, Heobxogumoe Ans
KaXxOoro ypoBHSI BblXOO4a WCTOYHMKa M m3mepeHun. Hanpumep, yctaHosute Source Count =
Measure Count = 10 onsa namepeHun ¢ passepTkon, cogepxatlen 10 cTyneHen.

Delay YcTaHaBnuBaeT BpeMs 3a4ep>KKn 3anycka.

Period YcTaHaBnuBaeT nepuog 3anycka.

Trigger BbibupaeT MCTOYHMK 3amnycka C MOMOLLbK BcnomoratenbHbix knasmw AUTO, BUS, TIMER,

INTm, LAN nnmn EXTn virim TIN, rae m — 3710 uenoe uncno 1 unu 2, a n — yenoe yucno ot 1 go 7.
MIcTouHMKM 3anycka nepeyvncrnersl B Tabnuue 4-2.

Korga ykasatenb nons Haxogutcsa B coctosHum EDIT (MmeeT 3eneHbi uget) B none Delay nnu Period,
BCromoraTteribHble KNaBuLM NpeBpaLLaoTcs B KNaBuLLM €AMHNL M3MEPEHUI: S, MS, Ks 1 s

Tabnuua 4-2 Twvnbl 1 NAapaMeTpbl 3anycka

Tun Count Delay Period Trigger
(Kon-Bo cobbITui 3anycka) (3agepxka) (Mepwon) (3anyck)

AUTO yCTaHaBMnMBaeTcs 0 cekyHA - AUTO

aBTOMaTUYECKU
SYNC BBEJEHHOE 3Ha4YeHne BBEJEHHOE 3Ha4YeHne - AUTO
TIMER BBE€JEHHOE 3Ha4YeHne BBeJEHHOE 3Ha4YeHne BBeJEeHHOE 3Ha4YeHne TIMER
MANUAL BBEEHHOE 3Ha4YeHne BBEOEHHOE 3HAaYeHNe BBEOEHHOE 3HAYEHNEe BblbpaHHoe

3Ha4yeHne

¢ Trigger = AUTO aBTOMaTU4eCkn BbiOMpaeT C MOMOLLbO BHYTPEHHEro anropMtMa UCTOYHMK 3arnycka,
Hanbonee noaxooaLWmMA AN AaHHOro pexmuma padoThbl.

& Trigger = BUS BbiGupaeT komaHay 3anycka ¢ uHTepdenca ANCTaHLUOHHOIO YNpaBreHusl, HanpuMmep,
KomaHgy rpynnosoro ucnonHenust (GET), komanay TRIGger nnm komaHgy *TRG.

¢ Trigger = TIMER BbiGupaeT curHan, reHepvpyemMbin npubopomM ¢ NepuoanyHoOCTbO, 3adaHHON napameT-
pom Period.
Trigger = INT1 unu INT2 ucnonb3yeT curHan ¢ BHyTpeHHeN LnHbI 1 unm 2, COOTBETCTBEHHO.
Trigger = LAN BbiOupaeT 3anyck LXI.

¢ Trigger = EXTn BblbupaeT curHan ¢ KOHTakTHoro BbiBoga n coeavHutens Digital /O Ha 3agHen naHenu.
3poecbn=1+7.

¢ Trigger = TIN BbiOvpaeT curHan c coegnHntens Trigger In Ha 3agHel naHenu.

EEITERTCTTS YeraHoBka napameTpoB 3anycka B AeTansix

3a nopobHOCTAMM B OTHOLLEHUM CUCTEMBI 3anycka obpalyanTteck k puc. 5-10 Ha cp. 149.

B pexume oTobpaxeHuns Meter npeacraBneHsl TMbl U napameTpbl 3anycka, 3ddekTUBHbIE 15 YNPOLLEHNS YCTaHOBKM
napameTpoB 3anycka. Ecnu Bbl XoTUTE YCTaHOBMTL NapameTpbl 3anycka B Aetansx, Bbibepute tun 3anycka MANUAL u
BOCMONb3YNTECH AnanorobiM okHoM Trigger Configuration, koTopoe OTKpbIBAETCS NpW HaxaTuu knasui System Menu
> Trigger > Config (cM. onucanme B pasgene 4.6).

B pexume otobpaxeHuns Meter He npencTaBneHbl napameTpbl ANS YPOBHS aKTUBM3aLWW, HO COaepKaTcs napameTpbl
QNS YPOBHSA 3anycka. YCTaHoBka napameTpoB B pexume otobpaxeHus Meter umeeT npuopuTeT Haa yCTaHOBKOW napa-
METPOB Ha YPOBHe 3anycka B gnanorosom okHe Trigger Configuration. Moatomy B 9TOM AnManoroeoM OKHE UIHOPUPYHT-
CSl HaKnaabIBaKoLLMeCs 3HaYEHNs napaMmeTpos.
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4.2.2 Pexum oTtobpaxeHus rpacgpukoB (Graph View)

B aTom pexnme oTobpaxatoTcst rpadoukm pedynbTaToB M3MEPEHUI UMM Pe3ynbTaToB MaTteMaTUYecKknx one-
pauui. [1ns noctpoeHus rpadumka 3gecb MOXeT ObiTb Mcrnonb3oBaHo A0 5000 a1eMeHTOB JaHHbIX.

L S 3 4 1

o)

8
: 7
10

O6nacTb oTOGpaxeHus

1

10
11

Tun gaHHbIX no ocu Y: | (A), Q (C), V (V), R (Q) nnn MATH (cm. Tabnuuy 4-3). Beibepute HyXHbIR Tvn
AaHHbIX C MOMOLLbIO BCOMOraTerbHbIX KNaBuLL.

B2981A 1 B2983A: | (A) urin MATH
B2985A 1 B2987A: | (A), Q (C), V (V), R (Q) urin MATH

LWkana no ocu Y: LINEAR unu LOG. BeibepuTe HyXHbI BapnaHT C MOMOLLbIO BCNOMOraTenbHbIX Kra-
BULL.

Twn ganHbix no ocu X: | (A), Q (C), V (V), R (), MATH, SRC nnu t (s) — cm. Tabnuuy 4-3. Beibepute
HYXXHbIA BAPUAHT C MOMOLLIbIO BCMIOMOraTebHbIX KINaBuLL.

B2981A 1 B2983A: | (A), MATH unm t (s)
B2985A 1 B2987A: | (A), Q (C), V (V), R (Q), MATH, SRC unm t (s)

Wkana no ocu X: LINEAR nnu LOG. BeiGepuTe HyXHbIN BapMaHT C MOMOLLbH BCMOMOraTesbHbIX Kna-
BULL.

MwuHnmanbHoe 3HadeHne rpadmka
MakcumanbHoe 3HayeHne rpaduka

(B2985A 1 B2987A ) 3HaueHne BbIXOQHOTO HaMpPsKEHWSI UCTOYHMKA HanpshkeHusa (ynpaenseTcs BCMo-
MoraTenbHoun knasuwen Show Source unu Hide Source). Korga Beikntoyatens Voltage Source On/Off
ycTaHoBreH B coctosiHne BKI1., BbIxogHOE 3HaYeHne nHanuupyeTcs xentbiM LuBeToM. C NOMOLLbO 3TO-
ro Nons Bbl MOXXeTe U3MEHUTb BbIXOQHOE HaMnpsiKeHue.

HaHHble ocu Y kaHana 1 n/unn 2 B no3vuum aktuBHoro kypcopa X. [Ins nosvumm Hem daHHbIX 34€eCb
NHONLNPYETCS ==m==mm=,

[aHHble kypcopoB (ynpaBnsieTca BcnomoratensHon knasuwen Show Cursors wnn Hide Cursors)
MepBas ctpoka [lo3numm Y-kypcopoB 1 1 2 1 paccTositHue Mexay HUMK (Hanpumep, 11, 12, AA)
Btopas ctpoka [lo3numm X-kypcopoB 1 1 2 n paccTosiHne mMexay HuMmK (Hanpumep, t1, 12, At)
®yHKUMOHanNbHbIE KNaBuLLK
BcnomoraTtenbHble KnaBuLLIM
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Ta6bnuua 4-3 Tunbl gaHHBIX M0 0CcsiM X 1 Y B pexume oTobpakeHnsa rpadoukoB

Tun gaHHbIX BcnomoratenbHas OnucaHue
KnaBuLia

I (A) AMPS (1) [daHHble namepeHus Toka

Q (C) COUL. (Q) HaHHble nameperus 3apsga (B2985A n B2987A)

V (V) VOLTS (V) [aHHble namepeHus HanpsbkeHns (B2985A n B2987A)

R (Q) OHMS (R) [daHHble namepenus conpotueneHus (B2985A n B2987A)
MATH MATH [aHHble pe3ynbTaTtoB MaTeMaTuyecknx onepaumm

SRC SRC BbixogHble AaHHbIE NCTOYHMKA HAMPSKEHNUS.

Tonbko B kadecTBe AaHHbIX Mo ocu X (B2985A n B2987A).

t(s) TIME (t) [aHHble BpemeHu. Tonbko B Ka4ecTBe AaHHbIX N0 ocn X

PyYyHKUNOHasbHbIe KNnaBULLKX
Auto Scale ABTOMaTMYeckn nogbvpaeTt oNnTUManbHbIN MacwTab oTobpaxeHus rpadumka.
Clear Ounwaet bydep AaHHbIX. OunaeTca Takke oTobpaxkeHne rpaduka.

System Menu HasHayaeT MyHKTbl CUCTEMHOIO MEHI0 9KPaHHbIM KnaBuwam (OYHKLUMOHAMNbHbIX KNaBULL.
Utobbl OTMEHNTL Ha3HayeHue, cnegyet Haxatb knasuwy Cancel/Local. 3a onucaHvem
CUCTEMHOrO MeHto obpalianTech K pasgeny 4.3.

BcnomoratenbHble KnaBulUM

Dump Screen OTtkpbiBaeT gnanorosoe okHo File Selection (Dump Screen), koTopoe ncnonb3yeTcs ang
COXpaHeHUsi CHUMKa aKkpaHa B charne gopmata JPEG.

3T0T harn MOXHO coxpaHuTb Ha USB-Hakonutene, nNogkmMiOYEHHOM K COEOUHUTENHO
USB-A Ha nepegHei naHenu. ®ann coxpaHseTcs ¢ 3agaHHbIM uMeHeM. Ecnu He ykasaTb
paclmpeHne nmeHn ganna, To agTomatmdecku gobaensieTca pacwmpexme "jpg".

Show Cursors  BbiBognTt Ha akpaH Kypcopbl (Y-kypcopbl 1 1 2, X-kypcopbl 1 1 2, n faHHble KypcopoB) 1
M3MeHsIeT MM 3KpaHHOW knaeuwn Ha Hide Cursors.

Hide Cursors YOupaeT ¢ aKkpaHa Kypcopbl 1 UIBMEHSIET UMsI SKpaHHOW knaeuwwmn Ha Show Cursors.

Show Ref. BbIBOOWT Ha 3KpaH KOHTPOSIbHYHO FIMHUIO C UCTONb30BAHNEM 3aHECEHHLIX B NaMATb M3Me-
pUTENbHbIX JAHHbLIX B KAYECTBE [AaHHbIX KOHTPOMNBHOW MUHUN U U3MEHSIET UMSI SKPaHHOW
knaBuwn Hide Ref..

Hide Ref. YBupaeT ¢ 3KpaHa KOHTPOJSIbHYIO FIMHUKO U U3MEHSIET MMSA SKPaHHOW Knasuwun Ha Show
Ref..
Save as Ref. BpemeHHO coxpaHsieT B namsAT oTobpaxaemble B OaHHbI MOMEHT JaHHbIE B KayecTBe

OaHHbIX KOHTpOJ'IbHOIZ JINHUN.

Show Source BbIBOOWT Ha 3KpaH 3Ha4YeHUE BbIXOQHOTO HaMPSPKEHWUS UCTOYHMKA HaMPSXKEHUS U U3MeHs-
€T M4 3KpaHHOW KnaBuwn Ha Hide Source.

Hide Source Y6upaeT ¢ aKpaHa UHAMKALMIO BbIXOQHOTO HaMnpshKeHUs] UCTOYHMKA HanpsiKeHus 1 name-
HSIET UMSA 3KPaHHOW KnaBuLn Ha Show Source.

m Ecnu konn4yecTBO 311eMeHTOB AaHHbIX npeBbiwaeT 5000

Ecrnu konuyecTBo mamepuTenbHbIX AaHHbIX npesbiwaeT 5000, To Ha rpadwk B pexumax otobpaxenus Graph u Roll
HaHOCATCS CregyloLue AaHHble (34eck N — 370 Lenoe yucno ot 1 go 5000):

o KonuyectBo anemeHToB aaHHbix 5001 + 10000: gaHHble ¢ HoMepamm [2 x (N — 1) + 1]

o Konuuectso anemeHToB AaHHbIx 10001 + 25000: gaHHbIe ¢ Homepamu [5 x (n— 1) + 1]

o KonnuectBo anemeHToB AaHHbix 25001 + 50000: gaHHble ¢ Homepamm [10 x (n— 1) + 1]
o KonunyectBo anemeHToB AaHHbix 50001 + 100000: gaHHble ¢ Homepamm [20 x (n— 1) + 1]
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4.2.3 Pexum oTtobpaxeHusa rucrtorpamm (Histogram View)

B atom pexnme oTobpaxkaeTcst rMctorpamMmma, xapakrepusytoLasi Konm4ecTBO BO3HUKHOBEHUS pe3ynbTaToB
N3MepeHun, nonagawLLmx B onpeaerneHHble nHTepBanbl 3Ha4YeHun (OyHKepbl, T.e. CTONOUKM rmMcTorpamMmmbl).
Tunbl AaHHLIX MO OcK X B 3TOM pexume oTobpakeHuss nepeyvmcnersl B Tabnuue 4-4.

1 3 2 10

O6nacTb oToGpaxeHus

1

o N O 0 M

9

Tun ganHeix no ocn Y: |, Q, V nnn R (cm. Tabnuuy 4-4). BeibepnTe HyXXHbIN TUM SAHHbLIX C MOMOLLbIO
BCromoraTternbHbIX KNnaBuLL.

I'IocnenH ne namepuTternbHble AaHHbIe

Cratuctunyeckme gaHHble (Mean — cpegHee 3HavyeHue, ¢ — CTaH4apTHOe OTKMNoHeHWe, Bins — konu4yecT-
BO ByHKepoB (CTONGUKOB rMcTorpamMmmel), Samples — KONMYecTBO BbIBOPOK AaHHbIX).

MwuHumanbHoe 3HadeHne ctonbuka no ocu X

LleHTpansHoe 3HaveHne ctonbuka no ocn X

MakcumarnbHoe 3HadeHne ctonbuka no ocu X

MakcumanbHoe 3HadeHne no ocu Y. Bbl MOXeTe yCTaHOBUTL €ro C MOMOLLIbKO MOBOPOTHON PYYKM.

(B2985A 1 B2987A) 3HayeHMe BbIXOLHOMO HANPsPKEHNSt UCTOYHUKA HanpshkeHus (ynpaenseTcs BCNOMO-
ratenbHon knaesuwen Show Source nnu Hide Source). Korga BeikntovaTens Voltage Source On/Off yc-
TaHoBneH B cocTosHue BKIJl., BbIxOgHOE 3HaYeHWe MHANUMpPYeTCs xenTbiM useToM. C MOMOLLBIO 3TOrO
nons Bbl MOXETE U3MEHUTb BbIXOAHOE HanpsiKkeHue.

(DyHKLI,I/IOHaJ'IbeIe KrnaBuLin

10 BcnomorarterbHble KliaBULLK

Ta6bnuua 4-4 Twvnbl gaHHBIX MO O0CcK X B peXXUMe oTobBpaXKeHnss rmctorpaMmm

Tun aaHHbIX BcnomoraTtenbHas OnucaHune
KnaBuLia
I AMPS (1) [daHHble namepeHus Toka
Q COUL. (Q) [daHHble namepenus sapsga (B2985A n B2987A)
\Y VOLTS (V) HaHHble namepeHus HanpsbkeHns (B2985A n B2987A)
R OHMS (R) HaHHble namepeHus conpotusneHus (B2985A n B2987A)

®PyHKUMOHaNbHbIE KNaBULIN
Auto Scale ABTOMaTMyeckn nogbvpaeTt onTManbHbIN MacwTab oTobpaxeHus rpadmka.

Clear Ounwaet Bydep AaHHbIX. OuniaeTca Takke oTobpaxeHne rpaduka.

System Menu  HasHayaeT MyHKTbl CUCTEMHOTO MEHI0 3KpaHHbIM KiaBuliaMm (yHKUMOHAIbHbIX KIaBuLL.

UToObl OTMEHNTL Ha3HayeHue, cnegyeT HaxaTtb knaBuwy Cancel/Local. 3a onvcaHvem
CUCTEMHOrO MeHto obpalyanTech K pasgeny 4.3.
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BcnomMmoraTtenbHble KnaBuLIn
n Bins

Dump Screen

Show Source

Hide Source

HasHavyaeT konu4ecTBo CTONGWMKOB Anarpammbl N ANs AuanasoHa OT MUHUMAarbHOMO A0
MaKCMMarbHOro M3MepsieMoro 3HadeHusi. Ecnn nameHsieTcs KonnyecTBo CTONOMKOB, TO
TeKyLIMI pe3ynbTaT NepecynTbiBaeTCA COrfiacHO HOBOW YCTaHOBKE, 3aTeM oTobpaxaeTcs
HOBbI pe3ynbTaTt. 34eck N MOXeT NpuHMMaTh 3HadeHus 10, 20, 40 unun 100.

OTtkpbiBaeT gnanorosoe okHo File Selection (Dump Screen), koTopoe ncnonb3yeTtcs ans
COXpaHeHus CHUMKa akpaHa B canne cdopmarta JPEG.

3OT0T dhavn MOXHO coxpaHuTb Ha USB-Hakonutene, nNogkmMOYEHHOM K COEOUHUTENHO
USB-A Ha nepegHeli naHenu. ®ann coxpaHsieTcsi ¢ 3afaHHbIM MMeHeM. Ecnn He ykasaTtb
paclmpeHne nMeHn danna, To asToMmatudeckmn gobaensieTcs pacwmpexme "jpg".

BblBOOUT Ha 9KpaH 3HaYeHWe BbIXOAHOMO HaMPSHKEHUS UCTOYHMUKA HaMNPSHXKEHUst U U3MEHSI-
€T UM4 3KpaHHOW Knasuwwn Ha Hide Source.

Y6upaet ¢ aKkpaHa UHAMKAUMIO BbIXOAHOMO HamnpsiKeHUst CTOUYHUKA HaMnpshKeHUs U nsme-
HSIEeT MMSA 3KpaHHOWM KnaBuwm Ha Show Source.

4.2.4 Pexwum rpachmyeckoro otobpaxeHus pesynbTaToB permcrtpaumm gaHHbIX
(Roll View)
3,D,er 0T06pa)KaeTC$| rpachK BpeMeHHOVI 3aBNCUMOCTU U3MepUTEIbHbIX OaHHbIX. Tunbl AaHHbIX NO OCU Y

nepeuuncneHsl B Tabnuue 4-5. B pexnme Roll moxeT 6bITb HaHeceHo Ha rpadmk go 5000 pesynbTaToB M3-
MepPEHUN.

L 3 10 4

O6nacTb oTOGpaxXeHus
Tun gaHHbix no ocn Y: I, Q, V unun R. BelbepuTe Hy>XHbIW TUM OaHHbIX C MOMOLLbIO BCMOMOraTerbHbIX

1

0 N O O W

KrnaBuLL.

LleHa geneHus wkanbl no ocu Y B amnepax Ha genexve (A/div.), B kynoHax Ha genenue (C/div.), B
BonbTax Ha genexve (V/div.) unn B omax Ha genexwne (Q/div.)

LleHa genenusa no ocu X B cekyHaax Ha genexuve (s/div.)

MNocnegHue n3mepuTenbHble aHHbIe

MuHUMarbHoe 3HaveHue Mo ocv X (MUHUMarbHas METKa BPEMEHM)

3HayeHus cmelleHns no ocu Y ang nuHum 1

MakcumanbHoe 3HayeHue no ocn X (MaKCVIMaJ'IbHaﬂ MeTKa BpeMeHVI)

(B2985A 1 B2987A) 3HadeHMe BbIXOOHOMO HAMPSKEHUS MCTOYHMKA HanpsikeHns (ynpaBnseTcsa BCOMO-
ratenoHon knaeuwen Show Source vnn Hide Source). Korga BbikntovaTtens Voltage Source On/Off yc-
TaHoBneH B cocTosiHne BKIJ1., BbIxogHOE 3HaYeHue MHANLMPYEeTCS XenTbiM LBeToM. C MOMOLLbIO 3TOro
nons Bbl MOXETEe U3MEHUTb BbIXOOAHOE HanpsiXeHue.

HaHHble ocu Y kaHana 1 n/unn 2 B no3vuum aktuBHoro kypcopa X. [Ins nosvumm Hem daHHbIX 34€eCb
WMHONLUMPYETCH -=-=,----.
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10 [aHHble kypcopoB (ynpaBnaeTcs BcrnomMoratenbHon knasuwen Line 1 Cursors niv Hide Cursors)
MepBas ctpoka [lo3numm Y-kypcopoB 1 1 2 1 paccTosHue Mexay HUMmK (Hanpumep, 11, 12, AA)
Btopas ctpoka [lo3numm X-kypcopoB 1 1 2 1 paccTostHue Mexay HuMmu (Hanpumep, t1, 12, At)

11  ®yHKUMOHAmbHbIE KNaBULIN

12 BcnomoraTenbHble KNaBmLIn

Tabnuua 4-5 Twnbl gaHHbIX MO ocKn Y B pexnme oTobpaxeHns Roll

Twvn paHHbIX BcnomoraTtenbHasn OnucaHue
KnaBuLwa
I AMPS (1) [daHHble namepeHus Toka
Q COUL. (Q) HaHHble nameperus 3apsga (B2985A n B2987A)
\Y VOLTS (V) [aHHble namepenus HanpskeHns (B2985A n B2987A)
R OHMS (R) [daHHble namepenus conpotueneHus (B2985A n B2987A)

PyHKUMOHaNbHbIE KNaBULIN
Auto Scale ABTOMaTMYeckn nogbupaeT onTUManbHbIN MacwTab oTobpaxeHus rpaduka.
Clear Ounwwaet 0ydep AaHHbIX. OuniLaeTcs Takke oTobpaxeHue rpadumka.

System Menu  Ha3HauaeT MyHKTbl CUCTEMHOrO MEHI0 3KpaHHbIM KnaBuLllam (PyHKLMOHAmNbHbIX KraBuULL.
UTtobbl OTMEHUTb HasHaveHue, cnegyeT HaxaTb knaeuwy Cancel/Local. 3a onucaHuem
CUCTEMHOrO MeHIo obpallanTech K pasgeny 4.3.

BcnomoratenbHble KnaBulUmn

Dump Screen OTtkpbiBaeT gnanoroBoe okHo File Selection (Dump Screen), koTopoe ncnonb3yeTcs aons
COXpaHeHUsi CHUMKa akpaHa B charne gopmata JPEG.

3T10T havn MOXHO coxpaHuTb Ha USB-Hakonutene, NOAKMIOYEHHOM K COEOUHUTENO
USB-A Ha nepegHev naHenu. ®anin coxpaHseTcs ¢ 3agaHHbIM uMeHeM. Ecnu He ykasaTb
paclimpeHe umeHu davina, To aBTomatTmyeckn gobaenseTtcs pacwmperue "jpg".

Line 1 Cursors BbiBoguT Ha akpaH Kypcopbl (Y-kypcopbl 1 1 2, X-kypcopbl 1 1 2, 1 gaHHble KypcOpoB) U
M3MEeHSIET UMS 3KpaHHOW knaBuwn Ha Hide Cursors.

Hide Cursors YBupaeT ¢ akpaHa Kypcopbl U UISMEHAET UMSA 3KpaHHOM Knasuwin Ha Line 1 Cursors.

Show Ref. BbIBOOWT Ha 3KpaH KOHTPOSbHYH NMMHUIO C UCTIONb30BAHNEM 3aHECEHHLIX B MaMATb M3Me-
pUTENbHBLIX JaHHbLIX B KAYE€CTBE AaHHbIX KOHTPONbHOW FMIMHUN U U3MEHSIET UMSI SKPaHHOW
knasuwn Hide Ref..

Hide Ref. YBupaeT ¢ 3KpaHa KOHTPOSbHYIO FIMHUIO U U3MEHSIET MMS 3KpaHHOW knasuwun Ha Show
Ref..
Save as Ref. BpemeHHO coxpaHsieT B namsTn oTobpaxaemble B AaHHbI MOMEHT AaHHble B KayecTse

OaHHbIX KOHTpOJ'IbHOVI JINHUN.

Show Source  BbIBOAMT Ha 3KpaH 3Ha4YeHWe BbIXOAHOIO HaNPSHXKEHUs1 UCTOUYHUKA HaNpPsPKEHUS U U3MEHSI-
€T UM 3KpaHHOW Knasuwwn Ha Hide Source.

Hide Source YOupaeT ¢ 3KkpaHa MHONKALMIO BbIXOOHOTO HaNpPsKEHUs1 UCTOYHMKA HampsbKeHUst N U3Me-
HSIEeT MMSA 3KpaHHOWM KnaBuwm Ha Show Source.

m Ecnu konn4yecTBO 311eMeHTOB AaHHbIX npeBbiwaeT 5000

Ecnn konnyectBo nameputenbHbix AaHHbIx npesblwaet 5000, To Ha rpadmk B pexumax otobpaxenus Graph u Roll
HaHOCATCS CregyloLme AaHHble (34eck N — 370 Lenoe yucno ot 1 go 5000):

o Konuyectso anemeHToB AaaHHbix 5001 + 10000: gaHHbIe ¢ HoMepamm [2 x (N — 1) + 1]

o Konuuectso anemeHToB AaHHbIx 10001 + 25000: gaHHbIe ¢ Homepamu [5 x (n—1) + 1]

o KonuyectBo anemeHToB AaHHblx 25001 + 50000: gaHHble ¢ Homepamm [10 x (n— 1) + 1]
o Konuyectso anemeHToB AaHHbix 50001 + 100000: gaHHble ¢ Homepamm [20 x (n— 1) + 1]
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4.2.5 WHpukaumsa cocTosIHUSA

MHankaums cocTossHMS siBNSieTCca obLUen Onst BCEX PEXUMOB O0ToOpaxkeHus. Ata nHdopmMaumsi otobpaxaeT-
CSl HaZ HMKHUMW 3KpaHHbIMU KraBuLLamK, KOTopble CBA3aHbl ¢ pyHKLUMOHANbHLIMU KNaBuLamu.

AUTD ARM  Hy [ ¥ MM REM & ERR MOVE LAN 1

Ta6bnuua 4-6 VIHankaTopbl COCTOSAHUS

Mupukatop LiBer OnucaHue
AUTO G6enbin 3agencTBOBaH aBTOMAaTUYECKUIA 3arycK.
ARM Benbiv AKTUBM3NpOBaHa cucTemMa 3anycka.
HV XKenTbln Bbicokoe HanpspkeHne. BbixogHoe HanpskeHue npesbiwaeT + 21 B.
HuskonoTeHuunansHoe rHesno (Low) nctodHmka HanpsbkeHns oTcoeamHe-
HO OT 0bLLero NpoBoAa U HaXOAMTCSA B COCTOSHMM C NNasatoLwmMM NoTeH-
Lmanom.
BHyTpeHHWI akpaH BXOQHOrO TpMakcuanbHOro coeguHnTens BonbTMeTpa
COeQMHEH C Lenblo 3awwmnTbl OT NapasuTHbIx adpdekTos (Guard).
MHﬂ,MK?TOp COCTOSIHMS akkyMynsiTopHon 6atapen. OH nuHgnumpyet ocTa-
TOYHbIA YPOBEHb 3apsaa, koraa npubop NUTaeTcs OT akKyMysiTOPHON
GaTapeu.
REM | Benbiv Mpubop HaxoouTCHA B COCTOSTHUMN ANCTaHLUNOHHOTO YrpaBrneHus.
. BriokmpoBka nokansHoro ynpasnexus. NpuGop HaxoamMTcs B COCTOAHNM
Gr1oKMpPOBKU NokarnbHoro ynpasnexus (LLO).
ERR Benbiv Owwnbka. ObHapyxeHa No MeHbLUEN Mepe OfHa onbka.
EDIT 3€eneHbIn Pexnm pegaktupoBaHus. Bo3aMOXHO pedakTnpoBaHue nosns,
BblAENEHHOro ykasaTenem nosns. 3To HEBO3MOXHO B pexxume MOVE.
MOVE CUHUI Pexvm nepemelleHns. BoamMoxHO nepemelleHne ykasatens nons.
OT0 HEBO3MOXHO B pexume EDIT.
LAN 3eneHbIn MHankaTtop coctosHua LXI LAN. 3eneHbin uBeT MHAMUMPYET HOpManbHoOe
WIN KPaCHbIA | COCTOSIHME NOKarnbHOW ceTu. KpacHbin LUBET MHOMLMPYET aHOMarbHOE
cocTosaHne. MuraHmne o3HavaeT coctosHne naeHTudunkaumm LAN.
1 Oenbin Pexxum otobpaxkeHns Meter
G benbin Pexum otobpaxeHusa Graph
R Oenbin Pexxum otobpaxeHus Roll
H Benbiv Pexvm otobpaxeHusa Histogram

PyKOBOACTBO ansa nonb3oBartens
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4.2.6 BcnomoraTtenbHas naHenb (Helper)

Ecnn ykasatenb nons nomewialT Ha none, kotopoe TpebyeT BBoAa OYyKBEHHO-LUMAPOBbLIX CUMBOSIOB (Ha-
npumep, Ha none File Name), aBToMaTu4eckun NosiBNAETCA BCNoMoraTenbHasa naHernb, Korga ykasarterb no-
nsi HaxoguTcs B coctosHum EDIT (3eneHoro ugeTta).

e Salection

Lo |

[BZ0004"Y
BISLLA-TPODO0S001Yy

[BEOLZAY

[BZ8LZA-TPODODTO0R,

678 RoOonsn
M ECTEFGHITJELHNOFQRS TUY

dabodefghijkimnopgracuyugy
L2 AR RSO = LT =

AREEUREAOGLI001E

YT06bI BBECTU BYKBEHHO-LMGPOBLIE CUMBOSLI ANS NOMs, AENCTBYWTE crneaylowmmM o6pasom:

1. Haxwnmaiite knaeuwy Coarse Res, Fine Res, Save unu Recall, 4Tobbl nOMecTuTb ykasaternb CUMBOA Ha
CUMBOS NN LMdPOBOKM paspsd, noanexalinin pegakTMpoBaHuIo B Nosie BBoOAA.

2. BpalianTe NOBOPOTHYIO py4Ky nMbo HaxmmanTe knasuwy Range + nnm Range —, 4To6Gbl nepemecTtuTb
yKasaTternb Ha BCcroMoraTernbHyl naHens 1 Bbibpatb CMMBOTT.

3. Ecnu HyxHO, HaxmuTe dpyHKumoHanbHyo knasuwy Insert unu Delete, 4ToObl BCTaBWUTb HOBbLIA CUMBOIT
Unu yaanutb CUMBOIST, BbIGpaHHbIV B none.

4. TosTopsanTe onepauuun No nyHkTam 1 + 3, noka ByaeT 3aBepLUeHO pefakTMpoBaHMe nons.

5. Haxmnte nOBOPOTHYH py4ky, 4ToObl 3acduKcupoBaTb YCTAHOBMEHHOE 3HadeHWe. YkasaTtenb nons
nepexogut B coctosHne MOVE.

PYHKUNOHasNbHbIe KNnaBULUKX
Insert BcTtaBnsieT cumBon nepea CMMBOIOM, BbIOpaHHbIM B AaHHbLIA MOMEHT B Mosie BBOAA.
Delete YaansaeTt cumBon, BbibpaHHbIA B JaHHbIA MOMEHT B None BBoAa.

BcnomoraTtenbHas Knaeuwa

Gen. Name BeoauTt HOBYlO 3anuck B none BeoAa B npegornpeaeneHHon opme, Harnpumep:
MEASUREMMDDhhmmss.

3pnecb MM o3HavyaeT mecsau, DD o3HavaeT uncrno mecsua, hh o3HavaeT yacbl, mm o3Hadva-
€T MUHYTbI, @ SS 0O3Ha4YaeT CEeKyHAbI.
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4.3 CucremMHoe MeHIo

Moa aucnneem npubopa Keysight B2980 HaxogaTcs (OyHKLMOHAmNbHbIE KNaBuWKM, B TOM 4YMChe Knaeuwia
System Menu. Haxmute knasuwy System Menu, 4ToGbl Bbi3BaTh Ha 3KpaH criegyrolime NyHKTbl MEHHO 3K-
paHHbIX KnaswuLL.

OKpaHHble knaBuwwu rpynnbi 1

Config

Function
Trigger
Result
File

More...

YcTaHoBKa napameTpoB KOHUrypauum namMepeHnin n UCTOMHMKa HanpshkeHus. BeiBoanT Ha
AVNCNNEN 3KpaHHbIe KNaBuULK AN YCTaHOBKU psga (OYHKUMA U3MepuTensa n UCTOYHMKA Ha-
npsbkeHns (cm. pasgen 4.4).

YcTaHoBKa napameTpoB (OYHKLUMIN MaTemMaTu4eckorn o6paboTkm AaHHbIX U rpadukoB. BiBo-
OVT Ha QVCnen aKpaHHbIe KnaBuwmy Ang aTux yHkumi (cM. pasgen 4.5).

KOH(*)I/IprMpOBaHVIe 3anycka un ynpasrieHne 3anyCKOoM. BbiBOOMT Ha gucnnen 9KpaHHbIe
KnaBuin angd yCtaHOBKM napamMeTpoB CUCTEMbI 3anyCka (CM. pasgen 4.6).

OTobpaxeHne pesynbLTaTtoB M3MEPEHUIN, JOMYCKOBOro KOHTPOMs U rpadmkoB. BeiBognT Ha
AVCMNEeN 3KpaHHbIE KNaBuULLIM A51s 0TOBpaXeHus aTux pesynstaToB (cM. pasgen 4.7).

Onepauun ¢ avnamu. BeiBOgUT Ha gucnnen aKpaHHble KNnaBuLWIKW Afsl COXPaAHEHUs U 3a-
rpy3ku dpavna (cm. pasgen 4.8).

NameHseT (*)yHKLI,VIOHaJ'IbeIe KNnaBuLIN HA 3KPaHHbIE KraBULLM rpynnbl 2.

OKpaHHbIe KnaBuLWwu rpynnbl 2

Program
/o
Display
System

More...

KoHdurypmnposaHue nporpamm u yrnpasneHue nporpammamu. BelBoauT Ha gucnnen akpaH-
Hble KNaBULLM AN YCTAaHOBKU NapamMeTpoB NporpamMMHon namatu (cMm. pasgen 4.9).

YcTaHoBKa NnapaMeTpoB BBOAA-BbIBOAA. BbIBOAMT Ha AMCMNEn aKpaHHbIE KNaBwULLIM ANs yC-
TaHOBKM MapameTpoB MHTepdencoB BBoga-BbiBoaa (cM. pasgen 4.10).

YcTaHoBKa napameTpoB O0TobpaxeHus. BbIBOAMT Ha AMChnen 9KpaHHbIe KnasBulin Ans yc-
TaHoBKW dyHKUMM aucnnes (cMm. pasgen 4.11).

YcTaHOBKa CUCTEMHBIX NapaMeTpoB. BbIBOOUT Ha AMCMNEN SKpaHHbIE KNaBuLWM Ans ycTa-
HOBKM psiia CUCTEMHBIX NapamMeTpoB (CM. pa3gen 4.12).

N3meHseT d_)yHKLI,I/lOHa.FIbeIe KNnaBuLIKM HaA 3KPaHHbIE KnaBULLM rpynnbl 1.
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4.4 Tpynna knasuw Config

HaxaTtune knaBuwm Config BbIBOOUT HaA QUCNNEN CrEeaYoLmMe SKpaHHbIe KnaBuLWn Ans YCTaHOBKM napameT-
poB psifa PYHKUUA N3MEPUTENS N UCTOYHUKA HaNPSHKEHWS.

Source

(B2985A n B2987A) BuiBOoOuT Ha AMcnnen crieqylowme akpaHHble KnaBuin AN yCTaHOBKU pexrma paboThbl

NCTOYHMKA.
Connection
Sweep

Measure

YcTaHoBKa napameTpoB pexunma paboTbl UICTOYHUKA U coeanHeHnn (cM. nogpasgen 4.4.1).

YcTaHoBKa napameTpoB UCTOYHUKA pasBepTku (CM. nogpasaen 4.4.2).

BbiBOOMT Ha ancnnen cnenywume 3KkpaHHble KnaBulln Ana yCTaHOBKU peXnma MsmepeHwZ.

(B2985A n B2987A) YcTaHoBKa NnapameTpoB U3MEPEHUI U COEANHEHNI
(cm. nogpasgen 4.4.3)

YcTaHoBKa napameTpoB LMdpoBoro hunbTpa Ans namepeHni (cM. nogpasgen 4.4.4).
YcTaHoBKa ObiCTpoAeCcTBUSA aBToMaTm4eckoro Beibopa npegena mamepeHun (Normal wnu

Connection

Filter
Ranging

Coulomb

Ohms

PyKOBOACTBO ansa nonb3oBartens

Fast).
Normal

Fast

BbinonHsieT 6a3oByto onepauuio aBToMaTUYeckoro Boibopa npegena nsmepe-
HWi. ABTOMAaTUYEeCKM yCTaHaBnMBaeTCs npeden uaMepeHuil, obecnednsaro-
LW Hauny4Llee paspeLleHne pesynbTaToB U3MEepPeHU.

[Onsi BLINOMHEHNS CKOPOCTHBIX M3MEPEHUI YMEHbLUAETCA BpeMs HabnoaeHus
Ans onpefeneHus npegena u3aMepeHuin. 3Ty yCTaHOBKY MOXHO MCTONb3oBaTb
Npy HU3KOM YPOBHE NMOMEX (HanpuMep, HaBOAOK OT CETU NEePEMEHHOr0 ToKa).

OKpaHHasa KnaBuwa uHAMUMPYEeT Tekyulee coctosHue 3Ton dyHkumm (Normal unu Fast).
HaxaTtue aTon knaBuwn NPUBOAMUT K MEPEKIIOYEHNIO COCTOSHMS.

(B2985A n B2987A) OTobpaxaeT crnegyolme dKpaHHbIe KNaBuULIW Afs YyCTAHOBKM napa-
MEeTPOB (PYHKLIMN aBTOMATMYECKOro paspsaa Npy u3MepeHusix 3apsaa.

Auto Dis.

Dis. Level

YcTaHoBKa yHKUMM aBTOMaTmnyeckoro paspsga ON unn OFF.

OKpaHHasa KnaBsuwa MHOUUMpYeT Tekyllee coctosHue aton yHkumm (ON unm
OFF). Haxatne aToi knasuLLm NPUBOAUT K NEPEKITHYEHNIO COCTOSAHMS.

MuHumanbHbIV ypoBeHb paspsaa: 2 HKn, 20 HKn, 200 HKn nnu 2 mkKn.

OkpaHHas KnaBuLia UHOULMPYET TeKyLLY YCTaHOBKY YPOBHS paspsiga. Haxa-
TWE 3TON KNaBULLIM NPUBOAUT K NEPEKITIOYEHUIO YPOBHSI.

(B2985A 1 B2987A) OTtobpaxaeT cneayowmne aKpaHHbIE KrnaBuLWnM NS YCTaHOBKW pexuMa
N3MEepEHUSI COMPOTUBIIEHNS.

V Select

V Control

YcTaHoBKa pexxmma Bbl4MCEHUS COMPOTUBIEHNS.

Ecnun BbibpaHa ycTtaHoBKa Source, TO CONPOTUBNEHNE BblYMCNAeTca no ¢op-
mMyne R = Vs/Im, rae Vs — aTo BbIXOQHOE 3HA4YEHME NCTOYHUKA HaNpsbKeHus, a
Im — n3amMepeHHoe 3Ha4YeHne Toka.

Ecnn BbibpaHa yctaHoBka Measure, TO COMNpPOTMBEHUE BbIYMUCAAETCA MO
dopmyne R = Vm/Im, rae Vm — 370 namMepeHHoe 3HayYeHne HanpskeHus, a Im
— U3MepeHHoe 3HaveHune Toka.

OKkpaHHas KnaBulla MHOMUMPYET TeKyllee COCTosiHMe 3Ton yHKummM (Source
unn Measure). HaxaTve 3ToW KnaBuLLM NPUBOAMT K NEPEKIOYEHNIO COCTOS-
HUA.

YcTaHoBKa pexuma perynupoBku HanpsikeHus: Manual unu Auto. 3a nogpo6-
HOCTSIMM ObpallanTecb K onucaHuio "Pexum perynvpoBku HanpsikeHus" Ha
CTp. 66.

Korga yctaHoBneH pexvm Manual, TO namepeHne COnpoTUBIIEHUST BbIMOSHSA-
€TCsl C yCnoBuaAMM, 3afaHHbIMKM B nonsax Measure Amps, Spot Source Range 1
Voltage Source.
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Korga yctaHoBneH pexum Auto, TO M3MEpPeHUE CONPOTMBIEHUS BbIMOSHAETCS
C yCJ'IOBI/IFIMI/I, KOTOpre aBTOMaTU4ecKkun BbIBOOATCA U3 yCTaHOBKI/I nongd Meas-
ure Ohms.

OKpaHHasa Knaeula UHOULMPYET TeKyllee COCTosHMe aToi doyHKkummn (Manual
unu Auto). HaxkxaTue 9Toi KnaBuLLM NPMBOONT K NEPEKTHOYEHNIO COCTOSIHUS.

Absolute  AbconoTHoe 3HaveHne pesynbTaTa nameperus conpotusnenns: ON nnm OFF.

3HaveHne ON ycTaHaBnMBaeT pe3ynbTaT U3MEPEHUs CONPOTUBMEHUS B abco-
ntoTHom cpopmarte. 3HaveHne OFF oTmeHsieT abcontoTHbIN oopmaT.

OKpaHHasa knasuwa uHauumpyeT Tekyllee coctosHue ator yHkumm (ON nnn
OFF). HaxaTtune aTou knaBuLLm NPUBOAUT K NEPEKITHYEHNIO COCTOSAHMS.

Volts (B2985A n B2987A) BbiBoguT Ha gucnnen credytoLLyto 3KpaHHyo KraBuLy Ans yCTaHOBKM
pexuma n3mMepeHns HanpsKeHus.

Attn. KoadhdunumneHT ocnabneHunsa ansa sxoga HanpsbkeHna @ 1 unm 100.

Mpu namepenusax HanpskeHusa ¢ agantepom Keysight N1413A/N1414A ycTa-
HOBWTE 3TO 3HayeHue Ha 100, 4yToObl BOCCTAHOBUTL peanbHOoe 3HaveHue Ha-
NpsKeHns.

OKpaHHas knasuLia MHAMLMPYET TeKyllee COCToAHME aTon dyHKumMn. Haxatue
3TOMN KNaBULLN NPUBOAMUT K NEPEKIIOYEHNIO COCTOAHMSA

Common

(B2985A n B2987A) BbiBoanT Ha AnChnen cneayowyto SKpaHHYHo KnaBuLly A51s YCTaHOBKU pexuMoB pabo-
Tbl UICTOYHMKA U U3MepUTENS.

Wait YcTaHOBKa BPEMEHM OXMNAAHUS UCTOYHMKA U n3mepeHus (cM. nogpasgen 4.4.5).

4.41 OunanoroBoe okHO Output Connection

(B2985A n B2987A) 310 AnanoroBoe OKHO NpeacTaBnseT criedyrolme napameTpbl ANs YCTAaHOBKU pexuma

paboTbl UCTOYHMKA U COEOUHEHUIA.

Low Terminal State CoeaunHeHVe HM3KoMOTeHUManbLHOro rHe3aa (Low) NCTOYHMKA HanpshKeHNs:
CCOM (o6wwun npoeog uenun) nnn FLOATING (nnasatowwumii noteHuman).

Output-Off State CocTosiHMEe BbLIKITIOYEHHOrO Bbixoda: Bbicokun uMmnegaHc (HIGH Z), HopmanbHoe
(NORMAL) nnun Hynesoe HanpsikeHne (ZERO).

OTO COCTOsIHME BbIx0oAa UCTOMHUKA MOCHe BbIKMYeHNs Bbixoda (cM. Tabnuuy 5.2
B nogpasgene 5.6.5).

Resistive Limit State MpucoeanHeHune pesnctopa (20 MOM) k BbIXOoAy UCTOYHMKA HanpsbkeHus: ON —
nocnegosaTtenbHoe coeguHeHne unn OFF — 6e3 npucoeanHeHus.

4.4.2 [OunanoroBoe OKHO Sweep

(B2985A n B2987A) 310 AnanoroBoe OKHO NpeaAcTaBnisieT cneyloLime napameTpbl 419 HAaCTPONKM pexuma

pa3BepTKN NCTOYHMKA:

Sweep Ranging YcrtaHoBka guanasoHa pa3septku: BEST unn FIXED (cm. Tabnuuy 4-7 Ha cne-
AOyIOLLEen cTpaHuue).

Sweep Direction Hanpasnenune passeptkn: UP (OT HayanbHOro [0 KOHEYHOro 3Ha4yeHus) unm
DOWN (OT KOHEYHOro A0 HaYanbHOro 3HaYeHus).

Output after Sweep HanpsixeHne, KOTopoe BbIBOOMT UCTOUHWK MOCTe 3aBepLUEHVS BbIBOAa Pa3BepTKU:

START VALUE (START): NcTouHuk nepeknioyaeT BbIXO4 Ha 3HaYeHue Bbixoda
DC HenocpedcTBeHHO nepea nogadven HayanbHOro 3Ha4YeHus BbiIxoga pa3BepTKy.

END VALUE (END): MIcTOYHMK coxpaHSieT BbIXOLHOE 3HAYEHWE HanpshKeHUsl, Ko-
roa ocTaHaBNUBAETCS BbIBOA Pa3BEPTKM.
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Ta6bnuua 4-7 Pexum Bbibopa AnanasoHa UCTOYHMKA pa3BEePTKU

OnucaHue

BEST KaHan ucrovHvka passepTkn aBToMaTuyeckn UCNOMb3yeT MUHMMarbHbIN Anana3oH, KOTOPbIN
OXBaTbIBaET BECb BbIXOL, PA3BEPTKU..

FIXED KaHan ncrouHvka pasBepTku ycTaHaBNMBAET AMana3oH, 3adaHHbIn napaMeTpom Spot Source
Range (cm. onuncanue "CybnaHenb Range Setup” Ha cTp. 95).

4.4.3 [OmnanoroBoe okHO Input Connection

(B2985A n B2987A) OT0 omManoroBoe OKHO NpeAcTaBnsieT cnefyolme napameTpbl ANsi HACTPOMKU pexuma

NU3MepeHnin N CoeaUHEHNI.

Analog Signal Output Pexum u3mMepeHuin, KOTOpbIA MPUMEHSETCA K (DYHKLMM aHanoroBoro BbixoAa:
IM (Tok), VM (HanpsikeHue) unn QM (3apsag). Cm. pasgen 5.5.

Voltage Measure CoeanHeHne BHYTPEHHEro 3KpaHa BXOAHOro coepuHuTens BonbTMeTpa: CCOM
Inner Shield (obwwun nposog uenun) nnn GUARD (uenb 3awwmTtbl OT napasuTHbIX 3ddeKToB).
Cwm. pasgen 3.2.

4.4.4 [NOunanoroBoe okHO Measure Filter
OT0 AnanoroBoe OKHO NMpeAcTaBnsieT crieayoLlme napameTpbl Ans YCTaHOBKN NapaMeTpOB N3MEPUTENBHOIO
dunbTpa.

Median Filter MeaunanHbein punbTp: ON nnm OFF.

(Current) Y npnbopos B2985A n B2987A aTOT (hmnbTp AENCTBYET OJ1 USMEPEHMWIA TOKA U 3aps-
aa. Ecnn atot dpunbtp BkntoyeH (ON), To yctaHoBuTe B none Rank uenouyncrneHHoe
3HayeHune ot 0 go 15.

Moving Average dunbTp dPopMrpoBaHus ckonb3asero cpegHero sHadeHunsa: ON unn OFF.
(All) Ecnu atot couneTp BrmodeH (ON), To yctaHoBuTe B none Count KonnyecTso BbIGOPOK
(uenouncneHHoe 3HaveHue ot 1 go 100).

Wwmerite B BMay, 4to Ans uameHeHus yctaHoBkn ON/OFF kaxgoro cdunbTpa HEBO3MOXHO WCMOMb30BaTb
Ounanorosoe okHO Measure Filter, koTopoe oTkpblBaeTcs Npu HaxaTun knasuwim Filter Ha nepegHen naHenw.
3a gononHuTensHom MHdopMaLmen obpallanTecs kK pasgeny 5.4.

4.4.5 [OwnanoroBoe okHo Wait Control

OT0 OnanoroBoe OKHO npeacraendeT cneayrwme napamMmeTpbl ONnA YCTaHOBKM BpEMEHU OXNOaHUA NCTOYHU-
Ka N nsamepeHund, KoTopble UMerTCA AnA ctonbuoB Source 1 Measure.

Bpemsa oxunaaHust UICTOYHMKA onpefensieTcs Kak Bpems, B TeYEeHUe KOTOpPOro KaHanm UCTOYHMKA He MOXeT
NM3MEHUTb BbIXO NOCIe Havana BbiBoAa NOCTOsIHHOro HanpsikeHns (DC).

Bpemsa oxugaHns nsmepeHus onpefensercsa Kak Bpems, B TeYeHMe KOTOPOro M3MepuTerbHbIN KaHamn He
MOXeT Ha4yaTb M3MepeHMe Nocre Havarna BblBOAa NOCTOAHHOro Hanpsxenus (DC).

State Bpems oxunganusa: ON nnm OFF

Automatic ABTOMaTMyeckas ycTaHoBka BpemeHu oxmnganusi: ON unm OFF

Gain and Offset MapameTpbl AN BbIMUCNEHUS BpEMEHN OXMOAHNS (CM. MPUBEAEHHYIO Hke hopmyny)

e Ecnu State = ON n Automatic = ON:
BpeMs oxunaaHus = Gain x HadanbHoe BpeMs oxunaaHus + Offset

e Ecnu State = ON n Automatic = OFF:
Bpems oxunaanus = Offset

e Ecnu State = OFF:
BpemMsi oxkunganus =0

HauvanbHoe BpeMa oXnagaHna aBToMaTtu4eCckn yCtaHaBmBaeTCcA I'IpM60pOM M He OonyckaeT U3MEeHEeHUA.
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4.5 T[pynna knasuw Function
Haxatue knasuwwm Function BeIBOAUT Ha Aucnnen cnegyowme SKpaHHble KnaBuLIKM ANS YyCTaHOBKM napa-
MEeTpPOB (PyHKUMI MaTemaTnyeckon obpaboTku AaHHbIX, 4OMYCKOBOrO KOHTPOMNSA U NOCTPOEHUS rpadduKoB.

Math

BbIBOOUT Ha gucnnen crnefylolme aKpaHHble KnaBuLWnM Afs YCTaHOBKU NapamMeTpoB pyHKUUM MaTemaTtnye-
Ckon 06paboTKM AaHHbIX.

Expression YcraHoBKka napaMeTpoB (pyHKUMM MaTeMaTmnyeckon ob6paboTkm faHHbIX (CM. nogpasaen
4.51).

Variable YcTaHOBKa NapamMeTpoB MaTeMaTUYeCKUX NePEMEHHbIX (CM. nogpasgen 4.5.2).

Limit Test

BbiBOOMT Ha aucnnen cneanywune 3KpaHHble Knasunin And yCTaHOBKM napamMeTpoB (*)yHKLI,I/II/I 00nyckoBoro
KOHTpOnA.

Composite YcTaHoBKa NapaMeTpoB pexnma SonyCcKoBOro KoHTpons (cMm. noapasgen 4.5.3).
Limits YcTaHoBKa KOHGUrypaumm gaHHbIX JOMYCKOBOro KOHTpons (cM. nogpasaen 4.5.4).
Trace

YcTaHoBKa napameTpoB hyHKLMK NOCTPoeHns rpadmkos (cM. nogpasgen 4.5.5).

4.5.1 OunanoroBoe okHO Math Expression

OTO AMarnoroBoe OKHO MPeACTaBMsET criefyle napaMmeTpbl AN YCTaHOBKU NapaMeTpoB OYHKUUU MaTe-
maTudeckon obpaboTkm AaHHbIX. Korga BkntoveHa (ON) aTta pyHKUmMA, nponssBoamTcs matematmyeckas ob-
paboTka n3amMepuTenbHbIX JaHHbLIX C UCNOMNb30BaHNEM 3ajaHHOr0 MaTEMAaTUYECKOrO BblpaXKeHus.

Status DyHKUMS MaTeMaTnyeckon oopaboTku gaHHbix: ON nnn OFF

Unit EavHnua namepeHus gns pesynbTata BblYUCIEHUS

BoamMoxHble MaTeMaTu4eckne BbipaXXeHusl nepevncnensl B obnactn nog nonem Unit. 3Ty obnactbe MOXHO

ncnonb3oBaTh, YTOObI BbIOpaTb MaremMaTnyeckoe BbipaXXeHue Ansi BblYUCNEHUSA AaHHbIX. YToObl BbIOpaTh
MaTemMaTuyecKkoe BbipaXeHue, cneayeT BblAennTb ero Mms B 3Tor obnacTu.

BbluncneHve BBOAMTCA B OENCTBUE ANS OAHHBLIX, UIBMEPEHHbIX NOCME YCTAHOBKM (DYHKLMM MaTeMaTUYECKOM
06paboTKkmM JaHHbBIX B 3TOM AMANIOrOBOM OKHe. Pe3ynbTaT BbIYMCIEHUI MOXHO BbIBECTU Ha AUCNNEN B Ana-
FIOrOBOM OKHE, KOTOPOE OTKpbIBaeTCs C MOMOLLLIO Knasuw rpynnbl Result (cm. pasgen 4.9).

Korga npubop B2980 HaxoaouTcst B pexvMme OUCTAHUUOHHOIO yrnpasreHus, MOXHO 3ajaBaTb Marematuye-
CKMe BblpaxeHus ¢ nomoLLbto komaHg SCPI.

[NpenBapuTenbHO 3agaHHble MaTeEMaTUYECKNE BblpaXKeHUs onucaHbl B nogpasgene 5.9.1.

WwmeliTe B BMAy, YTO AMANoroBoe OKHO, KOTOPOE OTKpbIBAETCA Npu HaxaTtuwm knasuwmn Math Ha nepegHen
naHenu, He otobpaxaeT none Status.

4.5.2 [OunanoroBoe okHo Math Variable

OT0 OManoroBoe OKHO npeacraendeT cneaywuwme napamMeTpbl Ona yCTaHOBKM MaTeMaTu4eckKnx nepemMeH-
HbIX.

Index Homep nHaekca matemaTM4eCKMX NepeMeHHbIX
Name Nms maTemaTuyeckon nepemMeHHoN
Value 3HauyeHne ans MaTeMaTU4ecKon nepeMeHHon

Korga ykasatenb Haxogutcs B coctostHun MOVE, BpalleHne NoBOPOTHOM pydKkU NepeMeLLaeT ykasaTesnb Ha
NEeBYH UMW NpaBylo A4enKy. HaxkaTtne noBOpPOTHOM pyyKkM nepekntovaeT coctosiHme Ha EDIT.

Korga sidenka Index Haxogutca B coctosHum EDIT, gocTynHbl nepedncrieHHble HuXe BChoMOoraTernbHble
KnaBsuLLIKW NS CO34aHUs 1 NPOKPYTKM Crincka.
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Torpa BpalleHne NoBOPOTHOM PyYKM BbI3bIBAET MPOKPYTKY CMUCKA, a HaXaTue pyyku nepekroyvaeT cocTos-
Hne Ha MOVE.

Append [obaBnseT cTpoKy HMxe. TO XXe camoe 3HaYeHne BBOOMTCS B MPaBON A4Yenke.
Insert [ob6aBnseT cTpokKy Bbilwe. TO e camoe 3HauYeHne BBOAUTCS B MPaABOW sYENKeE.
Delete YpaansaeT cTpoky.

Korpa auenka Name HaxoguTcs B coctosiHum EDIT, MOXHO BBECTUM UMSI NEPEMEHHON C NOMOLLBIO NOBOPOT-
Hou pydkn. Korga s4yerika Value Haxogutcest B coctosHum EDIT, MOXHO BBECTU 3Ha4YeHUe nepemMeHHomn ¢ no-
MOLLIbIO MOBOPOTHOM PYYKM.

4.5.3 [OmnanoroBoe okHO Composite Limit Test Setup

OT0 AmanoroBoe OKHO npeacrtaendeT cnegywouime napamMeTpbl And yCTaHOBKM NapamMeTpoB peXXunma KOM-
NIIeKCHOro 4onyCKOBOro KOHTPOJIA.

Limit Test
Mode

Auto Clear

Update

Offset Cancel

Offset

Pass Pattern

dyHKUMs gonyckosoro koHTpons: ON nnu OFF

Pexvm pabotel: GRADING (GRADE) nnn SORTING (SORT)

GRADING: pexum knaccudpmkaumm (cMm. pyHKUMOHAMNBHYO CXeMy Ha puc. 5-7)

SORTING: pexum copTUpOBKU (CM. (DYHKLMOHANbHYH CxeMy Ha puc. 5-8)
ABTOMaTMYeCKMN COPOC pe3ynbTaToB KOMMNNEKCHOro gonyckoBoro koHTponsa: ON unn OFF

Ecnu atoT napameTp yctaHoeneH Ha ON, To npou3BoauTCcs aBToMaTU4eckuin cbpoc pe-
3yNnbTaToOB KOMMIEKCHOIO AOMYCKOBOIO KOHTPOMS U NNHWIA LMcPOBOro BBOAA-BLIBOAA.

Tonbko ans pexunma knaccudpukauum (GRADING): XpoHrpoBaHue BbiBO4A pe3ynbTaToB
ponyckooro koHTpons — IMMEDIATE (IMM.) unn END. Cm. "Immediate?" Ha puc. 5-7.

IMMEDIATE: BbIBOAWT pe3ynbTaTt nocrne Kaxaoro ucnbeitadusa (Immediate? Yes)
END: BbiBOOUT pe3ynbTaT nocne nocregHero ucneitaHus (Immediate? No)
KomneHcauusa cmeutenuns: ON unn OFF

Ecnu aToT napameTp yctaHosneH Ha ON, To AaHHble 4OMYCKOBOro KOHTponsa ByayT npea-
CTaBMATbLCA crneayloLwum obpasom:

D,aHHbIe [OOMYyCKOBOIo KOHTPOJA = nNepBUYHble AaHHbIe — 3HA4YeHe CMeLLeHnA

3HayeHne cMeLLeHns, KOTOPoe UCMONb3YETCH NPU KOMMNEHCALNMN CMELLLEHNS:
oT —9.999999E+20 no +9.999999E+20

ButoBas kombuHaumMa anga cocTosiHus pass (200eH). Ansa pexnma GRADING

Fail Pattern ButoBas kombuHauus gna coctosHus fail (Hezoden). Onsa pexvma SORTING

GPIO Pins BbiBOOMT Ha gucnnen Homepa KOHTakTHbIX BbiBogoB DIO, HasHadeHHbIX Ansi BbiBOAA
ouToBon kKOMBMHauUMK. YTobbl YCTAaHOBUTL KOHTAKTHbIE BbIBOAbI, NCMOMb3yNTE KOMaHay
:CALC:DIG:BIT.

/BUSY KoHTakTHbI BbIBOA DIO, HazHaveHHbIN Ans BbiBoga curHana BUSY (3aHATo)

1SOT KoHTakTHbIV BbiBOA DIO, HasHaveHHbIn angd Beoga curHana SOT (Havano ncnbitaHus)

[EOT KoHTakTHbIM BbiBoA DIO, HasHaveHHbIN And BbiBoga curHana EOT (koHew ucnbiTaHns)

B oTHOLEHUN Ha3HayYeHNs1 KOHTaKTHbIX BbiBOAoB DIO obpawantecs k pasgeny 2.8.

Homepa koHTakTHbIX BbiBogoB DIO, HasHavyaeMble kOHTakTHbIM BbiBogam GPIO, /BUSY, /SOT wnn /EOT,
OOMXKHbI ObITb ycTaHoBNeHb! Ana dyHkuun DIGITAL 1/O ¢ ncnonb3oBaHvem guanorosoro okHa DIO Configu-
ration (cm. nogpasgen 4.10.6).

m 3HauyeHUss HoMepoB KOHTaKkTHbIX BbiBoaoB GPIO, /BUSY, /SOT n /EOT

LlenouncnenHble 3HayeHust ot 0 go 7 — Homepa 1 + 7 ykasbiBalOT KOHTaKTHble BbIBOAbl DIO 1 + 7, COOTBETCTBEHHO.
3HaveHune 0 03HaYaeT HEMCNOMb3YEeMbIii KOHTAKTHBIN BbIBOA,

[ns koHTaKTHbIX BbiBOgoB GPIO HasHavawTcs nogpsa uaywue Homepa. Hanpumep, "1, 2, 3, 4" ykasbiBaeT, YTo HasHa-
yatTcs KoHTakTHbIe BbiBoabl DIO 1 + 4. Toraa MnaglumMm paspsaoM SBRSIETCS KOHTaKTHbIN Beieog DIO 1.
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4.5.4 [OunanoroBoe okHO Limit Test Setup

OTo OnanoroBoe OKHO MpefAcTaBnseT creaylollive napameTpbl AN YCTaHOBKM KOHUIypauum AaHHbIX O0-
MYCKOBOrO KOHTPOIS.

Feed Data

Test Index

Limit Test

Function
Pass Pattern
Up Pattern

Up Limit
Low Pattern

Low Limit

Tun AaHHbIX, KOTOPble UCNOMbL3YIOTCA ANS OLEHKM pesynbTaTta [ONyCKOBOro KOHTPOMS:
AMPS, COUL., VOLTS, OHMS v MATH

AMPS: gaHHble n3mepeHuin Toka

COULS: paHHble namepenui 3apsga (B2985A n B2987A)
VOLTS: gaHHble uamepeHun HanpsbkeHnst (B2985A n B2987A)
OHMS: paHHble nsmepenuii conpotmeneHms (B2985A n B2987A)
MATH: paHHble pesynbTata BblMUCIEHUIA

MHpekc Tecta gonyckoBoro KoHTpons (ot 1 go 12)

Homepa nHgekcoB 1 + 12 ucnonb3yloTcs Takke Ans Hymepauun 6yHkepoB (1 + 12) — cwm.
nogpasgen 4.7.2.

[lonyckoBbIN KOHTPONb AN18 AaHHbIX, 3a4aHHbIX napameTpamu Feed Data n Test Index:
ON unn OFF

Pexum ncnbiTaHus: Bcerga otobpaxaetcs LIMIT (ZonyckoBbI KOHTPOIb)
ButoBasi kKOMOMHaUWs 4ns COCTOSHUS pass (200eH). [Anga pexuma coptuposkm (SORTING).

BuToBas KOMOGUHaLMS NSt COCTOSIHUS HE200€EH Mpu rpesbileHUU 8epxHe20 npedena.
Wcnonbayetca ana pexuma knaccndpukaumm (GRADING).

BepxHun npegen ons oueHkum pass/fail (roaen/HerogeHr). Vicnonb3yetcs onsa pexuma
knaccudpmkaumm (GRADING).

ButoBas kombuHauMa ONA COCTOSHWSA He200eH Mpu MpeesbilueHUU HUXHe20 rpedena.
Ucnonbayetca anga pexuma knaccudukaumm (GRADING).

HwkHun npegen ans oueHku pass/fail (rogeH/HerogeH). Vicnonb3yeTcs ans pexuma
knaccudpmkaumm (GRADING).

ButoBas komMbuHaLKUsA nocbinaeTca Ha KoHTakTHble BbiBoAbl DIO, 3agaHHble nonem GPIO Pins B gmnanoro-
BoM okHe Composite Limit Test Setup (cm. nogpasgen 4.5.3).

4.5.5 [NunanoroBoe okHO Trace Buffer Setup

OTO AManoroBoe OKHO MpeAcTaBnseT cneaylwue napaMmeTpbl Ans yCTaHOBKM NapameTpoB Bydepa AaHHbIX
rpacmkoB. [laHHble, 3agaHHble NapameTpoM Feed Data, MoXHO 3aHecTn B Bydep AaHHbIX rpadmkoB, ecnm
napameTp Buffer Control yctaHoBneH Ha NEXT. MakcumanbHbin o6bem AaHHbIX 3a4aeTcs napameTpom
Buffer Size. MNMpuHumn gencreus Oydepa gaHHbIX rpadmkoB nosicHseT puc. 5-9 B pasgene 5.11.

Feed Data

Buffer Control

Buffer Size

Tun gaHHbIX, KOTOpble NomeLlaT B 6ydep aaHHbIX rpaduko: SENSE, MATH vnu LIMIT
SENSE: faHHble pe3ynbTaTtoB U3mMepeHun

MATH: paHHble pe3ynbTaToB MaTeEMaTUYECKUX BbIYMCNEHUI

LIMIT: gaHHble JOMYCKOBOro KOHTPOMS

[aHHble BKoYaloT B cebsl AaHHblE N3MEPEHWUIA TOKA, AaHHbIE Pe3yNbTaToB BbIMUCIIEHW,
AaHHble OOMYyCKOBOrOo KOHTPOMS, AaHHble BPEMEHWN U LaHHbIE COCTOSIHUS, BblGpaHHble C
nomousto knaesuw Format B rpynne knasvw /O (cm. pasgen 4.10).

[ononHntensHo K 3ToMy y npubopos B2985A n B2987A faHHble BkMoYaloT B cebs aaH-
Hble M3MepeHUN 3apsiaa, HanpshKeHusi, CONPOTUBIEHUS, TEMNepaTypbl U BRAXHOCTU, a
TaKke JaHHble BbIXOA4A UCTOYHMKA HaMNPsSXeHWs!.

Pexxum ynpaenenusa 6ycgepom gaHHbix rpadukoB: NEVER nnn NEXT
NEVER: oTkntoyaeT onepauuio 3annucu B 6ycep AaHHbIX rpacmkos.
NEXT: BkntoyaeT onepauuio 3annucu o 3anonHeHunst bydgepa.
B3anonHeHune Gydepa BbI3biBaET nepeknoyeHne pexnma Ha NEVER.
Pasmep 6ydepa gaHHbix rpagukos: 1 + 100000 anemMeHToB AaHHbIX
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4.6 ['pynna knaBuw Trigger

HaxaTtne knaBuwun Trigger BbIBOOUT Ha ANCMNEN CNeaylolWme SKpaHHbIe KnaBulM ans geTanbHOW yCTaHOoB-
K1 napamMeTpoB 3arnycka 1 ynpaBreHust cuctemon 3anycka (cm. puc. 5-10 B pasgene 5.13).

Config
OTtkpblBaeT gnanorosoe okHo Trigger Configuration (cm. Hwke noapasgen 4.6.1)

Initiate

BblBOOMT Ha OWCNNeil aKpaHHble KnaBulLM Ans Bblbopa AeicTBUS YCTPOWCTBA AN MHMUManusauuu (ans
nepexoa K YpOBHIO aKTUBMU3ALIMWN CUCTEMbI 3aMnycka) — cM. Tabnuuy 4-8.

Abort

BblBOOMT Ha AMCMNei aKkpaHHble KnaBuwuv Ons Bbibopa AeUCTBUSA YCTPOMCTBA ANs NpepbiBaHus (4ns BO3-
BpaTa CMCTeMbI 3amnycka B COCTOSIHUE 0XXuaaHus) — cM. Tabnvuy 4-8.

Immediate

BbiBOOAUT Ha gucnnen cnefyowime dKpaHHbIe KnaBuwy Ans Bblbopa ypoBHA akTMBM3auUMW MM YPOBHS 3a-
nycka Ans nocbIfkn cUrHana HeMeaneHHoro 3anycka.

Trigger BbibnpaeT ypoBeHb 3anycka (Trigger Layer).

Arm BoibupaeT ypoBeHb aktususaumm (Arm Layer).

Bbi6op ypoBHS BLIBOAMT Ha AMCMNEW 3KpaHHbIe KnaBuwM Ans BbIOopa AeNCTBUS YCTPOMCTBA AN MOCHINKM
curHana HemegJsieHHoro 3anycka (cMm. Tabnuvuy 4-8)

Tabnuua 4-8 OkpaHHble knaBuwn Ang Belbopa AenCTBUS yCTponcTea

UmA akpaHHOM OnucaHue

KnaBuLLU

ALL BoibupaeT gencreus yctponcTea transient (nepekntoveHne) n acquire (cbop AaHHbIX).
Trans. BbiGupaeT Tonbko AencTBME YCTpoNCTBa transient (BbIXO4 UCTOYHMKA).

Acq. BbibupaeT TonbKko AencTBME YyCTPONCTBa acquire (M3mepeHue).

Bbibop oencTBus ycTporcTBa BbINOMHSAET koMaHnapl Initiate, Abort nnm Immediate ans 3agaHHoro gencTeust
yCTponcTBa.

4.6.1 [OuanoroBoe okHoO Trigger Configuration

OT0 AnanoroBoe OKHO UCMONb3yeTcs ANA YCTaHOBKW MapaMeTpoB 3anycka B Aetansix. Mimente B Buay, 4to
HaKnagbiBaLMECS 3HAYEHMS NapaMeTPOB UTHOPUPYIOTCHA U 3aMEHSATCA YCTaHOBKaMU, COENMaHHbIMU B pe-
Xnme otobpaxeHus Meter (cm. onucanue "CybnaHenes Trigger Setup” Ha cTp. 98).

Layer 3afgaeT ypoBeHb WNW [eicTBME YCTPOMCTBA COrMAacHO YCTaHOBKE B 3TOM AMarioroBoM
OKHe.

ARM: ypoBeHb akTuBm3auum

TRIGGER: ypoBeHb 3anycka

ACTION: pgencrtsue yctponcrtsea

Ons BapuanTta ACTION goctynHbl napameTpbl Layer, Action u Trigger Output.
Action 3agaeT TMN gencTBmnS YCTPOMCTBA COMMacHO YCTaHOBKE B 3TOM AMArioroBOM OKHE.

TRANS: (B2985A n B2987A) pencrame nepeknoyeHmns (BbIXO4 NCTOYHUKE)

ACQ.: penctBue cbopa faHHbIX (M3MepeHne)

Count Yucno ot 1 go 100000 nnu INF (6eckoHeYHOCTh) ANgA OEeNCTBUS, 3agaHHOro napameTtpa-
mu Layer n Action.
Bypass 0O6xoa: ON nnm OFF

Bypass = ON pa3speluaet 06xon ToMnbKo Ans NEPBOro NpoXoXaeHus K AeTekTtopy cobbi-
TV ONs AencTBus, 3agaHHoro napameTtpamu Layer n Action.

Bypass = OFF oTmeHsieT 06xog.
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CobbITe ans goencTBus, 3agaHHoro napameTtpamum Layer n Action.

AUTO, BUS, TIMER, INT1, INT2, LAN, EXT1, EXT2, EXT3, EXT4, EXT5, EXT6, EXT7
unu TIN (coeguHuTens Trigger In). Cm. Tabnuuy 4-9.

Mpn wncnonb3oBaHunM coeanHuTenst Trigger In Heo6xoOuUMO YCTaHOBUTbL MOMSIPHOCTb
BXOZHOrO curHarna 3anycka (cm. nogpasgen 4.10.8).

Tonbko ansa cobbiTna TIMER.

WHTepBan cobbituin TIMER ans gencrteus, 3agaHHoro napametpamu Layer n Action:
10 mkc + 100000 c.

Bpewms 3agepxku ang Aencteus, 3agaHHoro napameTtpamu Layer u Action: 0 + 100000 ¢
Boixog 3anycka: ON nnm OFF

BbixogoMm 3anycka moxeT ObiTb BHyTpeHHAs wuHa (INT1, INT2), nopT nokansHon cetu
(LAN) nnn koHTakTHbIN BbiBOg EXTn coegnHutens Digital 1/0 (n =1 + 7) unun TOUT (co-
eaunnuTtens Trigger Out).

Ecnun aToT napameTp yctaHoBneH Ha ON, To npubop B2980 nocbinaeTt BLIXOAHOW CUrHan
3anycka, Korga OH U3MeHsIieT COCTOsIHWE 3anycka Ans AeNCTBUS, 3adaHHOro napamert-
pamu Layer n Action (cm. puc. 5-10 B pasgene 5.13).

UTobbl MOXHO ObINIO MCMONB30BaTh KOHTAKTHLIN BbIBOL coeauHuTens Digital 1/0, Heob-
XOOUMO YCTaHOBUTb (PYHKLIMIO KOHTaKTHOrO BbIBOAA, MOMSIPHOCTb BbIXOOHOMO cuUrHana
3anycka, TUn 3anycka, ANUTenbHOCTb mMMnynbca u T.n. Obpawanteck K nogpasgeny
4.10.6 n k pasgeny 2.8.

YUTtob6bl MOXHO 6bINO Ucnonb3oBaTb coeauHuTens Trigger Out, HEO6X0AMMO YCTaHOBUTb
NOMsIPHOCTb BbIXOAHOMO CUrHama 3anycka, TN 3anycka, AnNUTenbHOCTb MMMynbea 1 T.0.
O6pawantech k nogpasgeny 4.10.8.

Ta6bnuua 4-9 VIcTo4yHuK 3anycka

UcTouHUMK 3anycka OnucaHue

AUTO McTouHuk 3anycka, Hambonee NoaxoasLun Ans TeKyLLero pexuma paboTsl, aBTo-
MaTUYeCKM BbIOMpaeTCst BHYTPEHHUM anropuTMOM.
BUS Komanpa 3anycka 4yepes nHtepdeinc ANCTaHUMOHHOMO yrpaBeHus, Hanpumep, Ko-
MaHga 3anycka rpynnosoro ucnonHenus (GET), komanga TRIGger n komaHaa
*TRG.
TIMER Cvrnan, reHepvpyeMbin npubopom ¢ Nepnoaom, yCTtaHoBMneHHbIM B none Period.
INT1 vnn INT2 CwvrHan ot BHYTPeHHel WuHbl 1 unm 2
LAN 3anyck LXI, onpegensieMbiin KOmaHgamm
:ARM[:ACQ|:TRAN]:SOUR:LAN "
‘TRIG[:ACQ|: TRAN]:SOUR:LAN
EXTn CwurHan ¢ KoHTakTHoro BbiBoga n coeamHutens Digital I/O Ha 3agHen naHenu, kKoTo-

pbIi NpeacTaBnsieT cobor NopT BBoga-BbiBoda. 3gecb n =1+ 7,

TIN (coeanHuTtens

Trigger In)

Cvrvan 3anycka, nogaBaemMbi Ha coegnHuTens Trigger In.
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4.7 T'pynna knaBuw Result

Haxatve knasumwun Result BbIBOOWUT Ha gucnnen crniedyrolme aKpaHHble KnaBuwnM ONns oTobpaxeHus pe-
3yNbTaToOB N3MEPEHUIA, AOMYCKOBOIrO KOHTPOIS U rpadomKoB.

Measure
BblBOOAWUT Ha Ancnnen pesynbTatbl u3aMepeHui (cM. nogpasgen 4.7.1).

Limit Test
BbiBOOAUT Ha Ancnnen pesynbTaThl JOMYCKOBOrO KOHTpons (cM. noapasaen 4.7.2).

Trace
BbiBoOuT Ha ancnnen pesynbTaTthbl rpadukoB (CM. nogpasgen 4.7.3).

4.7.1 [OwanoroBoe okHO Measure Result

OTO OManoroBoe OKHO MCMONb3yeTcs ANnsi 0TObpaxeHuss pe3ynbTaToB MNOCNeAHEro OAHOKPaTHOrO M3Mepe-
HUst (Makcumym 100000 aneMeHTOB AaHHbIX) UK NOCNEeHNX Nepuoanyeckmx namepeHun (makcumym 1000
3M1EMEHTOB [AaHHbIX), 3aHECEHHbIX B Oydhep AaHHbIX.

PesynbTathl oTobpaxatoTcs B Tabnuvue MHAEKCoB U AaHHbIX nog nonem Type. Kpome Toro, AaHHbIe HaHO-
caTca Ha rpaduk Hag nonsmu Points.
Type Tun nognexaimx 0TOBpaKEeHUIO JAaHHbIX
AMPS: gaHHble U3MepeHnin Toka
COUL.: paHHble namepennin 3apsga (B2985A n B2987A)
VOLTS: gaHHble uamepeHuin HanpsbkeHnsi (B2985A n B2987A)
OHMS: paHHble n3mepeHun conpoTnBneHmns (B2985A n B2987A)
MATH: pesynbstat matemaTnyeckon o6paboTku AaHHbIX
TIME: gaHHble BpeMeHMn
B atunx cbopmynax Vmeas — faHHble n3MepeHnst HanpshkeHus; Imeas — AaHHble U3MepeHns Toka
3a onucaHuem npvMeHeHust KoMneHcaumm conpoTMBneHns obpallanTeck kK nogpasgeny 5.13.1.

Points KonnyecTtBo TOYEK JaHHbIX
Max. MakcumansHoe 3HadeHure no ocu Y Ha rpaduke
Min. MuHuUManbHoe 3HaveHne no ocu Y Ha rpadmke

4.7.2 [OwnanoroBoe okHo Limit Test Result
OT0 guanoroBoe OKHO obecneymBaeT rpadpuyeckuii NoNbL3oBaTENbLCKUN UHTEpdEnc ana oTobpaxeHus pe-
3ynbTaToB AOMYCKOBOro KOHTpoOns. PesynbTathl oToGpaxaiwTcs B obnactu cnvcka AaHHbIX Mof rnonem
Length.
Length [nnHa gaHHbIX
[aHHble 4oNYyCKOBOro KOHTPONA coaepxaT cneayoLLyo MHpopmMauuio:
(aaaaa) BIN: bb DATA: +c.ccccccE+ddd
(aaaaa) WHpekc AaHHbIX aaaaa
BIN: Homep 6yHkepa bb (o1 01 go 12)
Homepa 6yHkepoB 1 + 12 cBsizaHbl ¢ HOMepaMu nHgekcos 1 + 12 (cm. nogpasgen 4.5.4).

Ecnu gaHHble JOMyCKOBOro KOHTPOMS BbIXOAAT 3a npegernbl OyHKepoB, TO ycTaHaBnmBaeTcs 00
ans pexnma GRADING n 15 ans pexuma SORTING.

DATA: [aHHble 4oNYyCKOBOro KOHTPONS +c.ccccccE+ddd
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4.7.3 [OwnanoroBoe okHO Trace Statistical Result
OT0 AmnanoroBoe OKHO obecneuvmBaeT rpaduyecknii NoNb3oBaTENbCKUIA MHTepdelic ansa oTobpaxkeHusa cra-
TUCTUYECKUX pe3ynbTaToB pernctpauumn gaHHbix. PesynbtaTtshl otobpaxatotca B nonsx Mean, Std. Dev., Min.
n Max.
Feed Tun nognexawmx otobpaxeHuto gaHHbix: SENSE, MATH wvnu LIMIT

SENSE: gaHHble pe3ynbTaTtoB M3mMepeHun

MATH: naHHble pe3ynbTaToB BblYMCEHUI

LIMIT: gaHHble [OMYCKOBOIO KOHTPOSIS

Element Tun nognexawux oTobpakeHno pesynbTaToB M3MEPEHUn. ITO AOCTYNHO TOMBKO TOrAa,
koraa napametp Feed yctaHoBneH Ha SENSE.

AMPS: gaHHble n3amMepeHnin Toka

COUL.: (B2985A 1 B2987A) naHHble uamepeHun 3apsga
VOLTS: (B2985A n B2987A) gaHHble n3aMepeHnin HanpsikeHns
OHMS: (B2985A n B2987A) naHHble naMepeHuin ConpoTUBNEHNs

Length [JnnHa aaHHbIX

Mean CpenHee 3HayeHne

Std. Dev. CraHgapTHOe OTKNOHEHue
Min. MuHuUManbHoOe 3Ha4eHne
Max. MakcumanbsHoe 3HavyeHne

4.8 TIpynna knaBuu File

HaxaTtue knasuwu File BbIBOAUT Ha gucnnen crnegytolime 3KkpaHHble KnaBulin Ang coxpaHeHusa dhannos Ha
USB-HakonuTene u gns 3arpysku cannos ¢ USB-HakonuTtens, npucoeguHeHHoro k nopty USB-A Ha nepea-
Hen naHenu npubopa.

Save

BbiBOAMT Ha gucnnen cnegylowmne sKpaHHble KNnaBuLKM AN coxpaHeHus dbannoB. NMpu HaxaTumn nobon ns
3TUX 3KpPaHHbIX KNaBuLL nosiBnseTcsa ananorosoe okHo File Selection (cm. HMxe nogpasgen 4.8.1).

Measure CoxpaHsieT B namMATu goann n3aMepuTenbHbIX AHHBIX.

Math CoxpaHseT B namaATh hann pesdynbTaTtoB MateMatmyeckon ob6paboTku JaHHbIX.
Limit Test CoxpaHsieT B namsATy darin pe3ynbTaToB JOMYCKOBOrO KOHTPOS.

Trace CoxpaHsieT B namaATy dann 6ydepa gaHHbIX rpaduka.

Config CoxpaHsieT B namMATh davin AaHHbIX YCTaHOBKU CUCTEMHBIX NapaMeTpoB.

Load

BblBOOMT Ha OUCMNEN 3KpaHHYKO KnaBuwy Ans 3arpysku dannos. Npu HaxaTun 3TOM 9KpaHHOW KnaBuLn
nosiBnsieTca gnanorosoe okHo File Selection (cm. HMxe nogpasgen 4.8.1).

Config 3arpyxaeT aiin gaHHbIX YCTaHOBKN CUCTEMHLIX NapamMeTpoB.
License 3arpyxaeT NUUEH3NOHHbIN hann.

JIMUEH3NOHHBIN halin BBOAWT B AencTBue (yHKUuM, Tpebytowwme nuueHsun. YTobbl nonyuuts 3TOT dainn, cnegynte
WHCTPYKLMM, onucaHHoi B cepTudnkate Software Entitlement Certificate, koTopbiit npunaraeTcs kK NMUEH3MOHHOMY Mpo-
BYKTY.
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4.8.1 [OwnanoroBoe okHoO File Selection

OT0 gnanoroBoe OKHO obecneuvmBaeT rpadryecknin NoNb30BaTENLCKUN UHTEPMENC AN COXpaHEeHUsa n 3a-
rpysku ¢oannos.

HaxaTnem noBopoTHOM py4kn nepekntodaeTca coctosHne EDIT nnn MOVE. YTo6el BbIGpaTh dann, nepe-
knounte coctosiHue Ha EDIT 1 nonb3ynTecb NOBOPOTHOW PY4YKOW, BCMOMOraTeNnbHbIMU KraBuwamu, yHK-
LMOHarbHbIMU KNaBuwamn 1 BComoraTenbHON NaHenbio.

Path Wms nankvn ans coxpaHeHus unu 3arpysku danna.

File Name Uma canna, nognexaliero coxpaHeHno nnm sarpyske.

darinbl 1 nanku, XpaHsLwmMecs B onpeaeneHHon nanke, nepevmcnsoTca B obnactu mexay nonem Path n no-
newm File Name. 3Ty o6nactb MOXXHO MCMONb30BaTh AN Bblbopa dhavina nyTem BblAENEHNs er0 UMEHMN..

Mpun coxpaHeHun canna gaHHbIX YCTaHOBKM CUCTEMHbLIX NapamMeTpoB aBToMaTuyeckun fobasnseTtcs paclim-
peHve umeHn canna ".sta". MNMpu coxpaHeHun nNpoumnx pannosB AaHHbIX aBToMaTuyeckn fobasnsercsa pac-
LUMpeHe umeHn danna ".csv".

4.9 [Ipynna knaeBuw Program

HaxaTvne knasvwm Program BbIBOAWUT Ha AMCNNEN criefylolme 3KpaHHble KnasBuliM Ans YCTaHOBKW napa-
MEeTPOB NPOrpamMmmMHON NamMATh U ynpaBneHus (PyHKUMOHMPOBaAHWEM MPOrpaMMHON namATu. 3a onucaHvem
nporpamMmmHo namaTn obpalantecs K pasgeny 5.12.

[MapameTpbl NporpaMMHON NamMaTU MOXHO 3afaBaTb C NomoLLlblo komaHg SCPI B pexrmMe OUCTaHLMOHHOIO
ynpaerneHus npudopom B2980.

Catalog

BbiBOAMT Ha gucnnen gunanorosoe okHo Program Catalog, B KOTOPOM COAEPXMUTCS CNMCOK NPOrpaMm, 3aHe-
CEHHbIX B MpOrpamMMHyo0 NamsiTb. ITO AManNoroBoe OKHO UCMONb3yeTcs Takke Ans Bblbopa 13 namaTtn noa-
nexatien npumMeHeHno nporpammMel. YTobbl BbIbpaTh NporpaMmy 13 namstv, cnegyeTt BbiAENUTb ee UMs B
3TOM crnucke.

View
BbiBOOUT Ha gucnnen gnanorosoe okHo Program View, B kOTOpoM oToDpaxkaeTcs nporpammHbIi Kog, onpe-
OeneHHoN NporpaMmei.

Variable

BbiBOOMT Ha gucnnen gunanoroBoe okHO Variable, koTopoe CoaepXXUT CINCOK NEPEMEHHbIX, MPUMEHSEMbIX B
3aHeCEeHHbIX B NaMATb NporpaMmmax. MIHOekc MoxeT HaxoauTbea B guanasoHe ot 1 go 100.

Control

BbiBOAMT Ha aucnnen cnegymolime aKkpaHHble KNnaBuliK Ans ynpaBneHus yHKLUMOHMPOBAHNEM NPOrpaMm-
HOWM NamaTun. Tekyllee COCTOsIHME MOXHO BbISICHUTbL MO 3Be3a04ke (*) Y MMEHN 3KpaHHOW KNaBuLLn.

Run 3anyckaeT 3agaHHyto nporpammy 13 namsTi.

Pause BpeMeHHO Np1ocTaHaBnNMBaET UCTIONHEHNE NPOrpaMMbl.
Step 3anyckaeT noLaroBoe UCMOMHEHUE 3aaHHON NPorpamMmbl.
Stop OcTaHaBnMBaeT UCMOMHEHWE NPOrPaMMbl.

Continue MpogormkaeT UCMONHEHNE BPEMEHHO MPUOCTAHOBIIEHHOW NPOrpamMMbl.
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4.10 INpynna knasuuw 1/O
HaxaTne knasuwm 1/O BbIBOOUT Ha AUCNnen crnegyoLlme dKpaHHbIe KNnaBuwWK NS YCTaHOBKU MapameTpoB
WHTEepdencoB BBoAa-BbIBOAA.

Format

BbIBO,EI,I/IT Ha D,I/ICI'IJ'IGVI 3KpaHHble KnaBuwn AONA YCTaHOBKU cbopmaTa BblBOAA AaHHbIX (CM. noapasgen
4.10.1).

LAN

BbiBOAWT Ha Aucnnen cnegylowmne skpaHHble Knasuin Ans ynpaeneHus nHtepdericom LAN.

Config BbiBoauT Ha ancnnen guanorosoe okHo LAN Configuration, koTopoe ucnonb3yeTcsa ons ycTa-
HOBKW KOHUrypaumm untepdernca LAN (cm. nogpasgen 4.10.5).

Status BbiBOOMT Ha gucnnen ananoroBoe okHo LAN Status, koTopoe oToOpakaeT COCTOsIHME WH-
Tepdenca LAN.

Reset MepeycTaHaBnmBaeT Bce coeauHeHnst LAN.

Defaults BoccTtaHaBnuBaeT NpuHATBIE MO yMOMYaHWMo ycTaHOoBKM napameTpoB LAN (3aBopckas ycTa-

HOBKa NapameTpoB).

Mpun HaxaTtumn akpaHHou knasuwu Reset unu Defaults nosiBngeTca gnanoroBoe okHO NOATBepXxAeHuUs. Ha-
XMUTe aKkpaHHyto knasuwy OK, 4yToBbl NoaTBEPANTL COOTBETCTBYIOLLIEE AENCTBUE, UNN IKPAHHYIO KNaBuLLy
Cancel/Local, 4ToObl OTMEHUTbL 3TO AENCTBME.

USB
BbiBOoaUT Ha aucnnen guanorosoe okHo USB Status.

Easy File Access ®PyHKUMA HacTpoviku goctyna k cpannam: ON (BKI1,) nnm OFF (BbIKI1.). Korga ato
yctaHoBneHo Ha ON, nepesanyctute 3toT npubop. Korga Bbl monb3yeTech 3TOM
cbyHKUMEN, npucoeanHuTe NpMBop K KoMnbloTepy 4vepes kabenb USB. Cwm. pasgen
5.15..

TekcTOoBOE none OTobpaxaeT cTpoky coeamHeHus VISA USB.

Mpumep: USBO::2391::54808::MY12345678::0::INSTR

GPIB

BbiBOAMT Ha gucnnen ananorooe okHo GPIB Configuration.
Address YcTtaHaenuBaeT agpec GPIB npubopa B2980.
TekcTOoBOE none OtobpaxaeT cTpoky coeamHeHus VISA GPIB.

Mpumep: GPIBO: : 23: : INSTR

DIO

BbiBOAMT Ha Aucnnen crnegyoline 3KpaHHbIe KnaBuwK ANs ynpaBneHns nHTepdencom umdgpoBoro Beoaa-
BeiBoga (Digital I/0).

Config BoiBoguTt Ha aucnnen gnanorosoe okHo DIO Configuration, koTopoe ncnonb3yeTtcs Ons KoH-
durypmpoBanus nitepdenica Digital I/O (cm. nogpasgen 4.10.6).

R/W BbiBOoaMT Ha gucnnen guanorooe okHo DIO Read/Write, koTopoe Mcnonb3yeTcst Anst CHUTbI-
BaHMS WM 3anmMcu 3HaveHus, YCTaHOBMEHHOro Ha uHTepdenc Digital 1/0 (cm. nogpasgen
4.10.7).

BNC

BbiBoauT Ha aucnnen guanorosoe okHo BNC Configuration, koTopoe ucnonb3yetcsa ans yctaHOBKUM KOHGU-
rypaumu coegunutenen BNC Trigger In u Trigger Out (cM. nogpasgen 4.10.8).
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4.10.1 ®opmaT BbIBOAA AAHHbIX

HaxaTtue akpaHHoW knasuwwin Format BbIBOAMT Ha AMCNNEN criedyolmne sKkpaHHble KnaBuliv Ana YCTaHOBKU
dopmaTa 1 aNeMeHTOB BbIBOAUMBIX OAHHbIX.

Measure

Math/Limit

Trace

Data Type

Data Swap

BbiBoaMT Ha aucnneit avanoroBoe okHo Format (Measure), koTopoe Mcrnonb3yeTcs
ANS YyCTAHOBKM 311EMEHTOB BblBOAa U3MEpPUTENbHbIX AaHHbIX (CM. nogpasaen 4.10.2).

BbiBOgMT Ha gucnnen gmnanorosoe okHo Format (Math/Limit), koTopoe ucnonb3yeTcs
ANS YCTaHOBKM 9M1IEMEHTOB BbIBOAA AaHHbIX Pe3ynbTaToB MateMaTu4ecknx onepaumn
W pesynbTaToB AONYyCKOBOro KOHTpons (cM. nogpasgen 4.10.3).

BoiBoguT Ha gucnnen guanorosoe okHo Format (Trace), koTopoe ucnonb3dyercsa Ans
YCTaHOBKW 311IeMEHTOB BbiBOAA rpadnyecknx AaHHblx (cM. nogpasgen 4.10.4).

BbiBOAMT Ha avcnnen cnegylowme 3kpaHHbIe KnaBuwmW Ans 3agaHust oopmara BblBO-
Aa faHHbIX. Tekylwas ycTaHoBKa MHAMLMPYETCS Y MMEHM 3KpaHHOW KnaBuwn. Haxmu-
Te 3Ty KnaBuwly, YToObl MU3MEHUTb TEKYLLMIA hopmaT.

ASCII dopmat ASCII
REAL32 ®opmat oamHapHoi TouHocTu IEEE-754, 4-6anToBbIN
REAL64 ®opmat asonHon TouHocTu IEEE-754, 8-6anTtoBbIn

BbiBOAMT Ha aucnnen cneyrolime SKpaHHbIe KNaBuLK ANS BKIKOYEHUS UM OTMEHbI
MHBEpCUN nopsiaka crnegoBaHus 6anToB ans dopmaTta BbiBoda AaHHbIX |[EEE-754.
Tekylwasi ycTaHOBKa MHOMUUPYETCS Y UMEHWN 3KPaHHOW KnaBuwn. HaxmuTe 3Ty Kna-
BULLY, YTOObI M3MEHUTb TEKYLLYIO YCTaHOBKY.

OFF OTmeHsieT MHBEpCcUuio nopsgka cneposaHunst 6antoB. O6bIYHBIA MOPSAOOK
crnepoBaHnsa 6anToB.

ON BknoyaeT nHBepcuio nopsgka crnepgoBaHus 6anto. ObpaTHbI NOpPSOoK
cnefgoBaHusa 6anToB.

Ecnu napametp Data Swap yctaHoBneH Ha ON, To 6aiTbl 1 + 4 nocbinatoTcs B nopsigke "6ant 4 — 6ant 1"
ans popmara oanHapHon TouHoctu |IEEE-754, a 6antel 1 + 8 nocbinatTtca B nopsake "6ant 8 — 6ant 1"
ans popmara aBoriHon TouHocTn IEEE-754.

4.10.2 OwanoroBoe okHOo Format (Measure)

OTo AnanoroBoe OkHO obecneynBaeT criegylolme napameTpbl Anst YCTaHOBKW 3NIEMEHTOB BblBOAA U3MeEpU-
TenbHbIX AaHHbIX. [Ana npubopos B2981A n B2983A penctBuTtenbHbl napameTpbl Current, Time n Status.

Voltage
Current (Charge)

Resistance
Source

Time

Status
Temperature
Humidity

BbiBoa aaHHbIX HanpsbkeHus: ON unu OFF

BbiBog aaHHbIx Toka unu 3apsga: CURRENT (gaHHble Toka), CHARGE (gaHHble 3a-
psga) unu OFF

BbiBoa aaHHbIX conpoTtuBnerusi: ON unu OFF

BbiBOA AaHHbIX cToYHMKa HanpsbkeHus: ON nnn OFF
BbiBoa aaHHbIX BpemeHn: ON nnn OFF

BbiBog aaHHbIx coctosaHnsa: ON unmn OFF

BoiBog AaHHbIX Temnepatypsbl: ON unn OFF

BbiBoa gaHHbIx BnaxHoctn: ON nnm OFF

4.10.3 OuanoroBoe okHO Format (Math/Limit)

37O AnanoroBoe OKHO obecrneyvBaeT crieaytolme napameTpbl Ans YCTAaHOBKM 371EMEHTOB BbIBOAA AaHHbLIX
pe3yrnbTaToB MaTeMaTUYeCKMX onepaumii u pe3ynbTaToB JOMYCKOBOrO KOHTPOS.

Data
Time
Status

BeiBog aaHHbIX peaynbtatoB: ON nnn OFF
BoiBoa aaHHbIX BpemeHn: ON nnn OFF
BbiBoa gaHHbIx coctosiHmsa: ON nnu OFF

PykoBoacTBO Ans nonb3oBatens 120 Mpubopei Keysight cepun B2980



naBa 4: ®yHKUMM KNaBULWL M aucnnes

4.10.4 OwanoroBoe okHO Format (Trace)

370 amarnoroBoe okHO obecrieumBaeT criedylowme napaMmeTpbl AN YCTAHOBKM 3MIEMEHTOB BbiBOAa CTaTw-
CTUYECKMX AaHHbIX rpacuka.

Data [aHHble rpadvka. BeibupaeT oanH U3 nepeyncrneHHbIX HUXE 3NeMEHTOB AaHHbIX.
MEAN CpenHee 3HaveHue
STD.DEV. CtaHgapTHoe OTKIOHEHMe
MIN. MwuHuManbHoe 3Ha4eHne
MAX. MakcumanbHoe 3HadeHne
PK-PK MexgynukoBoe 3Ha4YeHue

Timestamp <Dop|v|aT BblBO4a AAHHbIX METOK BpEMEHW. Bb|6|/|paeT O4VH U3 cneayrwmnx BapuaHToB.

ABSOLUTE A6contoTtHoe 3HaveHune (ABS). BeiBOAWUT MHKPEMEHTHOE 3HAYeHve OANnd gaH-
HbIX NEePBON BPEMEHHOW METKM.

DELTA PasHocTHoe 3HauveHue (DELTA). BblBOAUT MHKpEMEHTHOE 3HayeHue Ans
AaHHbIX NpeablayLien BpeMeHHON METKM.

4.10.5 OuanoroBoe okHO LAN Configuration

3T0 AvanoroBoe OkHO obecneynBaeT credyLlme napameTpbl AN YCTaHOBKK KOHDUrypaummn nHtepdeiica
LAN.

IP Address Config. KoHdpurypupoanue IP-agpeca: AUTO unu MANUAL
KoHdurypmposaHue AUTO ncnonssyet cepsep DHCP.

mDNS Coctosanne mDNS (rpynnosow DNS): ON wnn OFF

IP Address IP-agpec gaHHoro npubopa; ucnonb3yeTcs npu koHuUrypuposaHumn IP-agpeca
BpYyuYHyto (B pexume MANUAL)

Subnet Macka noaceTu; ucnonb3yeTcs Npu KoHUrypuposaHum IP-agpeca Bpy4Hyto

Gateway IP-agpec mexceTeBOro nHTepdenica; MCNonb3yeTcsa nNpu KOHOUrypmposaHmm
IP-agpeca Bpy4yHyto

DNS Server Config. KoHdurypmposaHue cepsepa DNS: AUTO mnnn MANUAL

DNS Server IP-agpec cepsepa DNS (nepBuYHbIN 1 BTOPUYHBIN); UCNOMb3yeTCsa Npu KOHAUry-
pupoBaHum cepepa DNS Bpy4Hyto

Hostname Mmsa xocTa ans gaHHoro npubopa

WINS Server IP-agpec cepepa WINS (nepBuYHbIA U BTOPUYHBIN)

4.10.6 OuanoroBoe okHO DIO Configuration

OTo AmManorosoe OKHO obecneyvBaeT creayolme napameTpbl A1 YCTaHOBKM KOHUrypauum nHtepdenica

undpposoro Beoga-seiBoga (Digital 1/0).

Pin # Homep koHTakTHOro BeiBoga Digital I/O: 1 + 7. 3To none onpegensieT KOHTaKT-
HbIl BbIBOA, YCTAHOBMEHHbIV 3TUM AUarioroBblM OKHOM.

Function DyHKUMS 3a0aHHOrO KOHTAKTHOrO BbiBoga MHTepdenca Digital I/0: Bxog-Bbixon
uncpposoro curHana (DIGITAL 1/O), Bxoa umdposoro curHana (DIGITAL IN), Bbi-
xof 3anycka (TRIGGER OUT) nnu Bxog 3anycka (TRIGGER IN)

Polarity MonsapHocTb yHKUMM BBOAA-BbiBoAa: nonoxutensHas (POSITIVE, POS.) nnm
otpuuatensHas (NEGATIVE, NEG.)
Output Trigger Type Tun BbIXOOHOrO curHana 3sanycka: 3anyck no ¢poHty (EDGE) wnu 3anyck no

yposio (LEVEL)

Output Trigger Timing  XpoHupoBaHWE BLIXOOQHOrO CUrHana 3arnycka: nocrie 4encTeus (OeWCTBUE aKTu-
BM3auun, 3anycka unu pgeuncteua yctpounctea) (AFTER), nepen pencrtsuem
(BEFORE) vinn 1o n gpyroe (BOTH)

Output Pulse Width OnuTtenbHOCTL BbIXOAHOrO curHana 3anycka: 10 mkc + 10 mc

3a gononHuTensHoOM nHdopMaLmen o yHKUMK 3anycka obpallanTtecs k pasgeny 4.6.
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4.10.7 OmnanoroBoe okHo DIO Read/Write

OTo AvanoroBoe okHO obecneyvBaeT crieaylowme napameTpbl Ans CYUTbIBAHMS UMW 3anncy 3HaYeHus, yc-
TaHOBNEHHOro Ha uHTepdelice Digital 1/0.

Format

Mask Value

Value

dopmaT 3HayeHus, ycTaHOBINEHHOro Ha none Mask Value n none Value: ggonyHbin (BIN),
aecsatuyHbii (DEC) unu wectHaguatupuyHeii (HEX)

3HayeHVe Macku, KOTOpoe yKasbiBaeT KOLOBYH KOMOMHALMIO HEMCMONb30BaHHbLIX OUTOB
nHtepderica Digital 1/0.

BcnomoraTensHas knasvwa READ ucnonb3ayeTcs Ans CYUTbIBAHUSA 3HAYEHUS] Macku, yc-
TaHOBIIEHHOrO B AaHHbIA MOMEHT Ha uHTepdence Digital I/O.

BcnomorateneHas knasuwa WRITE ucnonb3yetca ons yCTaHOBKM 3a4aHHOMO 3Ha4YeHUs
mMacku Ha nHtepdpence Digital /0.

3HauyeHue, ycTaHoBneHHoe Ha nHtepdence Digital I/O.

BcnomoraTtenbHas knaeuwa READ ncnonb3yeTtcst ons CUMTbIBAHUSA 3HAYEHWs], YCTaHOB-
NEeHHOro B AaHHbI MOMEHT Ha uHTepderice Digital 1/0.

BcnomoraTtensHas knasuwa WRITE ncnonesyeTtcs Ans 3anucu 3aaHHOro 3HadeHus Ha
nHtepdetrice Digital 1/0.

4.10.8 OuanoroBoe okHOo BNC Configuration

OTO amanoroBoe OkHO obecneuuBaeT cregylollne napameTpbl A5 YCTaHOBKU KOHUIypaumm coeauHute-
nert BNC Trigger In (Bxog 3anycka) u Trigger Out (Bbixog 3anycka).

Input Polarity

Output Polarity

MonsipHOCTb BXOAHOrO curHana Ha coeguHutene Trigger In: nmonoxuvTenbHas
(POSITIVE) unu otpuuatensHas (NEGATIVE).

MonspHOCTb BbIXOOQHOrO curHana Ha coeauHutene Trigger Out: nonoxuTenbHas
(POSITIVE) unn otpuuatensHaa (NEGATIVE).

Output Trigger Type Twn BbIxoAHOro curHana 3anycka: EDGE (3anyck no ¢dopoHty) unn LEVEL (3a-

NYCK N0 YPOBHIO)

Output Trigger Timing XpOHUpOBaHWeE BbIXOAHOIO CMrHana 3amnycka: nocrie AencTeus (GencTBme akTu-

BM3auun, 3anycka wnu pencteusa yctponctea) (AFTER), nepen gencreuem
(BEFORE) nnu 1o n gpyroe (BOTH)

Output Pulse Width OnuTtenbHOCTb BbIXOoAHOro curHana 3anycka: 10 mkc + 10 mc

3a gononHuTenbHOM nHdopMaLumern o yHKLMM 3anycka obpallantech k pasgeny 4.6.
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4.11 IN'pynna knasuw Display

HaxaTne knasuwm Display BbIBOAMT Ha AMChnen crneayowme akpaHHbIe KNaBuwn Ans YCTaHOBKU (OYHKLMIA
avcnnes.

Remote

BbiBOOUT Ha Aucnnen ABe 3KpaHHble KraBuWK AMfS BKIOYEHUS UK BIKMIOYEHUS OUCMNes Ha nepeaHen
naHenu Bo BpeMs paboTtbl npnbopa B2980 B pexrMme ANCTaHUMOHHOIO ynpasneHus. Tekyllas ycTaHoBKa
WHOMUMPYETCH Y UMEHU 3KpaHHOW Knasuwun. Haxxmute knasuLly, 4ToObl MepeKnioyunTb YCTaHOBKY.

OFF BoikniovaeTt gucnnen Ha nepegHen naHenu. OTO NOBbLIWAET CKOPOCTb N3MEPEHU.
ON BknitoyaeT gucnnen Ha nepegHen naHenu.
Color

BbiBOOMT Ha gucnnen ase 3KpaHHble KrnaBullin ona ycCtaHOBKU Ha6opa LBETOB. TeKyLLl,aFl yCTaHOBKa nHAn-
unpyeTtca y uMmeHun 3KpaHHOl71 knasuwmn. Haxxmute Knasuuly, YTOObI NepeKkrni4vnTb yCTaHOBKY.

Set 1 YcTtanaBnumBaeT Habop usetos Ne 1.
Set 2 YcraHaenuvBaeT Habop LuBeToB Ne 2.
Zoom

BbIBO,qMT Ha ﬂI/ICI'IJ'IeVI OBe 3KpaHHble KnaBulin Ona BKMOYEHUA UK BbIKINKOYEHUA COCTOAHUA yBeIMn4eHua.
Tekywas ycraHoBKka MHAMLMPYETCH Y UMEHWN 3KPaHHOW Knasuwu. Haxmute knasuwly, YTOObl NepeknoynTb
YCTaHOBKY.
OFF BbikntoyaeT cocTosiHne yBennyeHusa. HopmMarnbHbI pexxMm oToOpaXXeHust.
ON BkntovaeT cocTtosiHue yBenuueHusi. OTobpakatoTCs TONbKO U3MepUTENbHbIE AAHHbIE.

CocCTOsiHNE YBENNYEHNSI MOXXHO OTMEHUTb HaXXaTUEM BCriomoraTensHom knasvwm Zoom Out.

B cocTosiHMM yBenuueHust He 0ToGpaxaloTcs YCTaHOBKM NapamMeTpoB, a pe3ynbTaTbl NepBUYHbIX U BTOPUY-
HbIX U3MEPEHWIN MHOULUPYIOTCS KPYMNHBIM LUPUGTOM.

Digits
BbIBOOMT Ha AucCnnen YeTbipe aKpaHHble KMaBuLK ANS YyCTaHOBKU KONMUYECTBa pa3psaoB MHavkauum. Teky-
Last yCTaHOBKa UHAMLMPYETCA Y UMEHU 3KPaHHOM KNaBuLuKn. HaxmuTe KnasuLuy, YToObl NepekniounTb ycTa-
HOBKY.

4 YctaHaBnusaeT 3,5 paspsaa uHamnkauuu.
5 YcTaHaBnuBaerT 4,5 paspsiga nHgukauumu.
6 YcTtaHaBnueaeT 5,5 pa3psaoB MHanKaumu.
7 YcTaHaBnumBaeT 6,5 paspsaoB nHankauuu.
Pref.

(B2985A 1 B2987A): BeiBoant Ha avcnnen aunanoroBoe okHo Display Preference onsa yctaHoBku npeanoy-
TUTENbHbIX 3HAYEHU NapamMeTpPoB MpWU ynpaBneHun Npubopom C nepegHen naHenu (CM. HUXe noapasaen
4.11.1).

PykoBoacTBO Ans nonb3oBatens 123 Mpubopei Keysight cepun B2980



naBa 4: ®yHKUMM KNaBULWL M aucnnes

4.11.1 OwanoroBoe okHo Display Preference

(B2985A 1 B2987A): 310 AManoroBoe OKHO MCMONb3yeTCs Afsl yCTaHOBKM CrieaytoLmMX napaMeTpoB ynpaBs-
nexus npubopoM ¢ nepegHen naHenn. 3TN YCTaHOBKU COXPAHSAIOTCH B 3HEProOHE3aBNCUMOW NamMATK.

Dual Measure Result Display

BbiBOaWT Ha akpaH nnv ybupaeT ¢ aKkpaHa MHOMKALMIO pe3ynbTaTOB BTOPUYHbIX U3MEPEHUA B pexume
otobpaxeHusa Meter: ON nnn OFF.

Immediate V/I Update by Knob

BbiGupaeT pexmm yHKLMOHNPOBaHUS KaHarna, Korga BbIXO4 UCTOYHUKA HanpsKeHUs U3MEHsieTCs ¢ no-
MOLLIbIO yKa3aTensi CMMBOMa U NOBOPOTHOW pyyku (Mnu knaeuw Range + n Range —).

ON O6HoBneHune B peanbHoM MacliTabe Bpemerun BKI1.

Bpau.l,eHMe ﬂOBOpOTHOVI PYYKM USMEHAET nHanumnpyemoe 3Ha4eHune u OOHOBNSET BbIXO UCTOY-
HUKa HanpsaXxeHund B pearibHOM MacLiTabe BpEMEHN.

B 3TOM COCTOSAHUN HEBO3MOXHO nepemMeLllaTb AeunmMaribHy0 TOYKY C NMOMOLLbIO yKa3aTtena CUm-
Bona.

OFF O6HoBneHne B peanbHoM MacliTabe Bpemeru BbIKI.

BpalleHne NoBOPOTHOM PyYKM MPOCTO U3MEHSIET MHAULMPYEMOE 3HaYeHne. JTO 3HaYeHne npu-
MEHSIETCA K BbIXOAY UCTOYHMKA HAMNPsKeHWS NMPU HaXkaTun NOBOPOTHOMN PYYKU.

Temperature

BbIBOAMT Ha 3KpaH unu ybupaeT ¢ 3kpaHa MHOUKAUWIO pe3ynbTaToB U3MEPEHUsI TEMMepaTypbl B peXnme
otobpaxeHuss Meter: ON unu OFF. YTto6bl 3agath nognexawuin NnpuMeHeHUo TeEpMOMETP, YCTaHOBUTE
Ha none "at" cneayowmii napameTp.

THERMOCOUPLE (THERMO.) — npumeHsaeTca Tepmonapa tuna K.

HUMIDITY SENSOR (HUMID.) — npumeHsieTcst TEpMOMETP B AaTHMKE BIIAXKHOCTMU.

Humidity

BbiBOOUT Ha 9KkpaH nnu ybupaeT C 9KpaHa MHAMKALMI0 pe3ynbTaToB M3MEPEHMUS BMaXHOCTU B pexvme
oTobpaxeHuns Meter: ON nnn OFF

Restore Trigger Mode On Local

CoxpaHsieT B MaMaTM YCTaHOBKY peXxuma 3arnycka nocrie nepexoga B COCTOSIHME AWCTaHLUMOHHOMO
ynpasnenus GPIB: ON unu OFF (no ymonyaxuto).

ON CoxpaHsieT B 9HeproHe3aBMCHMON MaMATU YCTaHOBKY pexuma 3anycka rnocne nepexoga B Co-
CTOsIHME AMCTaHLUMOHHOro ynpasneHusa GPIB u BoccTaHaBnNMBaeT 3aHECEeHHY B NaMATb ycTa-
HOBKY pexuma 3anycka npv Bo3epaTe B PeXuM fokanbHoro ynpasnexus GPIB.

OFF OTkntovaeT aTy pyHKUMIO.

Measured Value Format (Meter View)

BbibupaeTt popmat nHankaumm pesynbTaTtoB U3mepeHnn B pexnme otobpaxeHuss Meter: ENG (no ymon-
YaHuo) unu EXP.

ENG MHaunkaumsa pesynbTaTtoB U3MepeHnn B "MHXeHepHoM" dhopmarTe.
EXP MHavkaums pesynbTaTtoB namepeHnii B "Hay4yHoM" doopmaTe (C nokasaTenem CTeneHn).
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4.12 Ipynna knaBuw System

HaxaTne knaBuwm System BbiBOAUT Ha AUCNNEN Creayowmne 3KpaHHble KnaBuLKM, KOTOPbLIMU MOMb3yTcs
ONS YCTAaHOBKWU pa3sHblX CUCTEMHbIX NapamMeTpoB.

Error

BbiBOOMT Ha aucnnen cnefnywune sKpaHHble KnaBulin Onda npocMoTpa U yganeHusa coobueHnn o6 owmb-
Kax.

Log OTkpbiBaeT guanorosoe okHo Error Log, B koTopoM oTobpakatoTcs owmodku SCPI.
Clear HemepaneHHo ounwaeT Bydep cooblieHuin 06 owmnbkax.
Reset

WHuumnanusmpyet npubop B2980.

Haxxmute akpaHHyto knaBuwly Reset, 4ToObl BLIBECTU Ha 9KpaH OManoroBoe OKHO NOATBepXxaeHus. Haxmute
OLHY M3 CriefyloLmx 3KpaHHbIX KraBuLl, YTOObl BbINOMHUTL MHULMaNu3aumo. YTobbl OTMEHUTL MHUMLMaNU-
3aUMI0 M 3aKpbITb ANANoroBoe OKHO MOATBEPXKAEHUS, HaxmuTe knasuwy Cancel/Local.

Display WHnunanmnsmnpyeT yCTaHOBKM NapamMeTpoB AUCNIIEs.
H/W MHuumanusmpyeT annapaTtHble yCTaHOBKM NapamMeTpoB.
ALL MHuumanmusmpyeT Bce yCTaHOBKM NapaMeTpoB.
Cal/Test

BbiBOOMT Ha gucnnel criegyloline 3KpaHHbIe KNaBULIKM ANS BbINOMHEHNS CaMOKanmbpoBKU MMM caMonpo-
BEPKW.

Self-Cal BbinonHseT camokanubpoBsky.

Self-Test BbinonHseT camonpoBepky.

Mpy HaxaTun SKpaHHOW KraBwULLIM NOSIBISETCS ANANOroBoe OKHO MOATBEPXAEHUS. HaXMuUTe akpaHHyo Kna-
By OK, 4Tobbl Ha4YaTb caMmokanMbpoBky NGO camonpoBepky, unu knasmwy Cancel/Local gns oTMeHbI.

PLC

BblBOAMT Ha OMCNIEN 9KpaHHbIE KINaBWLLK AN 3a4aHUst YacToTbl CETEBOIO HanpsbkeHusi. Tekyllasi ycTaHoB-
Ka MHOMUMPYETCS 3BE3[0YKOW Y MMEHW 3KpaHHOW KnaBuwu. HaxmuTe knaBuwy, YToGbl YCTAHOBUTL Crie-

aywoulee.

50 Hz 3apaet yacToTy ceTeBoro HanpsikeHunsa 50 'y,
60 Hz 3apaeT yacToTy ceTeBoro HanpsikeHunsa 60 'y,
Auto Detect lMpoBepsieT YacTOTy CETEBOrO HaMPsPKEHWs], 3aTEM yCTaHaBnMBaeT 0OHapyXeHHOe 3Have-

HMWe 4acToThl.

Timestamp
BbiBOAMT Ha gucnnen cnegyrowmne sKpaHHbIe KNaBuULWKW 118 YAarneHUs METKU BPEMEHM.
Clear Ypnanaet meTky BpemeHu. Mpn HaxaTn 3TON 3KpaHHOW KrasuLLM MOSIBNSETCH Auanoro-

BOE OKHO noAteepxaeHus. Haxmute akpaHHyto knaesuwwy OK, 4yTobbl yaanute MeTKy Bpe-
MeHu, unu knaemwy Cancel/Local ons oTmeHbl.

Auto CLR BbiBOOUT Ha gucnnen ase 9KpaHHbIe KnaBuwin Ana yCTtaHOBKM aBTOMaTU4eCKOro yaane-
HUA METKU BpPEeMEeHN. TeKyLLI,aFl yCTaHOBKa MHOMLMPYETCA Y UMEHU 3KpaHHOI;1 KnaBuLLN.
Haxxmurte Knasuuly, YTOObI nepeKknk4vnTb yCTaHOBKY.

OFF OtmeHsieT aBTOMaTN4eCkoe yaarneHne MeTku BPEMEHN.
ON BgoguT B AeNCTBME aBTOMaTUYECKOE YaarneHne MeTKU BPEMEHN.
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Start-up
OTkpblBaeT gmanoroBoe okHo System Start-up, KoTopoe npeacTaBnseT cnegyowme napameTpbi.

Power-on State CocTosHWe npuBopa nocrne BKNoYeHUs NUTaHUS:
RST, #1 (RCLO), #2 (RCL1), #3 (RCL2), #4 (RCL3) unu #5 (RCL4)

30ecb MOXHO BblIbpaTb NPUHATOE MO YMOMYaHWIO B 3aBOACKOM YCTaHOBKe napa-
MeTpoB cocTosiHne cbpoca (RST) nubo ogHO M3 NONb30BaTENBCKUX COCTOSHUI
#1 (RCLO), #2 (RCL1), #3 (RCL2), #4 (RCL3) nnun #5 (RCL4), koTOpble MOXHO
3agjaTtb C NOMOLUb kKoMaHa *SAV mnu ykasaHMeM MmecTa 3anmcu CUCTEMHOro
Habopa napameTpoB C NOMOLLBIO KNaBuwm Save.

#1 (RCLO) — mecTo 3anvcu #1 nnm komaHga *SAV0
#2 (RCL1) — mecTo 3anuvcu #2 nnm komaHga *SAV1
#3 (RCL2) — mecTo 3anvcu #3 nnm komaHga *SAV2
#4 (RCL3) — mecTo 3anuncu #4 nnn komaHga *SAV3
#5 (RCL4) — mecTo 3anucu #5 nnn komaHga *SAV4

Power-on Program BbinonHeHue nporpammel nocne BkntoyveHus nutanns: ON nnm OFF

Ecnun atoT napameTp yctaHoBneH Ha ON, To nocne BkrtoyeHust npubopa B2980
aBTOMATUYECKM BLINOMHAETCS COOTBETCTBYHOLLAA nporpamma. ITy nporpammy
MOXHO 3agaTb ¢ nomoupbto komaHabl :PROG:PON:COPY, korga nputop B2980
HaXOAMWTCS B PEXUME OUCTaHLMOHHOMO ynpaBneHust.

Power-on PLC Detect BkntoyaeT unu oTknovaeT yHKLMI0 aBTOMaTUYeCKOro onpeferieHus 4actoThbl
ceTu NepeMeHHoro Toka nocrie BkroYeHus npmdopa B2980: ON nnn OFF.

Korpga 3agenictBoBaHa 3Ta yHKUUS, aBTOMATUYECKM yCTaHaABNMBAETCS 3HaYe-
Hue PLC B cooTBeTCTBMM C YacToTOM ceTeBoro HanpsixeHus (50 My nnn 60 y)..

Sound

BbiBOOMT Ha aucnnen cneaywwime 3KpaHHble KnaBulln And BKIMHOYEHUA U BbIKITKOYEeHUA 3ByKOBOIZ CuUrHanum-
3auun. TeKyLLl,aFl yCTaHOBKa MHOMUNPYETCA Y UMEHU SKpaHHOIZ Knasuwmn. Haxmnte Knasuuly, 4yTOObI nepe-
KINHOYNTb YCTAHOBKY.

OFF BbiknioyaeT 3ByKOBYHO CUrHanu3aumio.
ON BkritoyaeT 3BYKOBYO CUrHanmM3auumio.
Language

YcraHaBnuBaeT Habop KOMaHg AMCTaHLUMOHHOro ynpaeneHus npubopom B2980. 3geck nmeetca akpaHHasi
knasuwa Default ana 3agaHnsa npuHATOro no ymonyaHuio Habopa komaHg SCPI, koTopbin nogaepxvBaeT
BCce doyHKumm npmubopa B2980.

Info

BbiBOAUT Ha avcnnen crnegyowme aKpaHHble KNaBuLLn.

Revision Bbi3biBaeT Ha aKkpaH guanoroBoe okHO Revision, koTopoe oTtobpaxaeT HOMep mogenu, ce-
PUAHBLIA HOMEpP, BEPCUI0 MUKpOMpOorpammel, Bepcutio MukpocxeMsl CPU, Bepcuio mogynen,

YCTaHOBMEHHbIE NULIEH3MMK, BpeMs 6e30TkasHoN paboThl CUCTEMbI U KONUYECTBO LIMKIOB Mne-
pesapsaaku akkymynatopHon 6atapen (B2983A n B3987A).

Date/Time OTtkpbiBaeT gmnanoroeoe okHo Date and Time, kOTOpoe Mcnonb3yeTcs Ans YCTaHOBKM AaThbl U

BPEMEHMW.
Update HMcnonbayeTca ang obHOBNEHUA MUKPOMPOrpaMmei.
Demo. 3anyckaeT 4eEMOHCTPALMOHHYI0 nporpamMMmy. [pu HaxxaTumn 3TOW 3KPaHHOW KraBuLIWN NOSBIIS-

eTCs OManoroBoe OKHO MOATBepXkaeHusi. HaxmuTe akpanHyto knasBuwy OK, yTobbl HavaTb
AeMoHcTpauuio, unu knaemwy Cancel/Local, YTobbl OTMEHUTL 3Ty NpoLeaypy.

Factory

CTtupaet Bce nonb3oBaTenbCkme AaHHble. [1pn HaxaTum 3TON 3KPaHHOMW KMNaBuLLKM MOSABSETCS QuanorosBoe
OKHO noareepxaeHus. Haxmute akpaHHyto knasuwy OK, 4Tobbl cTepeTb Bce nornb3oBaTenbCckne AaHHbIE,
unu knasuwy Cancel/Local, 4To6bl OTMEHWUTL 3Ty Npoueaypy.
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5 NoapobHoe onncaHune pyHKLUN

B cnegytowimx pasgenax 3Tou rnasbl ONMCcaHbl NepeyncneHHble Huke dyHKkumm npnbopos Keysight B2980.

5.1 PeXnM BblOOPA NMPEAENA NMBMEPEHMUIM .....uvvriieieeeeeiiiiiteeeeeeeeeseitaaaeeeeeesasiabaseeeeaeeeessnssaseeeaeeeseannrsseees 127
LT =T 0 T= Y o TV 1= T 1= T 128
5.3  O®yHKUMA Ha4YanbHOro OB6HYNEHNS (KOMMEHCALMS CMELLIEHMST) ....oeeiiuriieeiiiieeeeaieeeeesnneeeessneeeeenneeeas 131
oI Ty =T o) b =T T N1 e o T3 = o SRR 132
LI N2 F= T a (o woT =1 [T =1 (o TR 133
5.6  UctouHuk HanpspkeHNst (B2985A 1 B29BTA) ......ooiieiiee ettt e 134
5.7  OyHKUMA BNOKUPOBKM (B29BSA 1 B2OBTA) ...t 137
5.8 WamepeHusa temnepatypbl 1 BNaXHOCTN (B2985A 1 B2987A) ....oooiiiiiiiiieeeeee e 137
5.9  MaTEMATUUECKNE BBIPAMKEHMS .....vururururernrernenuennnnnnssnnnsasasasananannsssnsnnnnnnnsnsnnnnnennnnannn i nnnnn 138
510 [1OMYCKOBDBIN KOHTPOIID «.eieeeeeiiuttteteeaaaeaaaaauetteeeeaaaaeaaaunteeeaaaeaeaannssseeeeaaeeesaanssseeeeaaeeeaaannsseneeeeeaeaannnnsneens 142
511 BYdEP OAHHBIX TPAAIMKOB .....cceiueiiieiitiiieeaiieee e sttt e e e aat et e eaeae e e s st e e e aasbe e e e e abee e e aannbeeesanbeeeeeanbeeeeenreas 145
5.12  TTPOTPAMMHESA MAMSITD ..eeeeiuutteeeiitteeeaautteeaeaaeeeeesasneeeesaseeaesanseeeesanseeeeanseeeeaanseeeeeanseeesaanseeesannseeeeennsees 147
5.13  CUCTEME BAMYCKA ...uuuvviviiiieeeieiiiiiteeeeeeeeeeetateeeeeeeaaaasaaaeeeaeeeeeaaatsseeeaaeeeeaaasssaeeeaeessaasstasneeeaeesesanssenees 148
514 OYHKUMA SAVEIRECAII ...ttt et et e e s et e e e sttt e e snnteeeeannaeeeeannsaeeeaanaeeens 151
5.15 ®yHKumMaA obnerdyeHns goctyna kK dannam (Easy File ACCESS) ....oooiiiiiiiiiiiiiiii e 151
5.16 ®DyHKUMS aBTOMATUYECKOrO ONpeaeneHns YacToTbl CETEBOMO HAMPSIKEHUST .ooveeeveeeeereeeeeeeeeeeseeeeeees 152
5.17 OnepaTuBHbIN KOHTPOIb YpoBHSA WwyMa (Real-time Noise Monitor) ..........ccccceviiieiiiiieee e, 152
5.18 ®yHkumMsA npoBepkn ypoBHS WyMa (Setup Integrity Checker) .......oovivviiiiiiie e 154
5.19 HayvanbHbI€ YCTAHOBKM MAPAMETPOB .....cceiuureteiueteteaauteeaeaauteeaesanreeeaasseeessaseeaesanbeeeeaanbeeeesaneeeesannres 159

5.1 Pexum BbIOOpa npenena usmepeHnn

[nsi BLINONHEHNS U3MEPEHUIA MOXHO MCMONb30BaTh CreayloLmMe pexnMbl Bbioopa npeaena naMepeHui.

e  OuKcupoBaHHbIN Npeaen nameperui (FIXED)
Mpubop mcnonb3yeT TOMNbKO 3afaHHbIA AManasoH.

e ABTOMaTuyeckun Bbibop npegena namepexHun (AUTO)

MprGop aBTOMATUYECKN BbiOMpaeT npeden U3MepeHuin, KoTopblii obecrneunBaeT Haumny4llee paspelle-
HUSI MHOMKaUMWU pe3ynbTaToB uamepeHuii. MNpoueaypa aBTomaTnyeckoro Bbibopa npedena mMaMepeHui
BbINOJTHAETCA crieayoLwmmM o6pasom.

1. BbINOnHsAeTCs nsaMepeHne Ha MakcumarnbHOM npegene nsMepeHun.

2. Ecrn pe3ynbTaT N3MepeHUsa oKkasblBaeTcsa < 9,5% oT 3HayeHus npepnena M3MepeHVIl7I, TO Npoun3BoaAnT-
CA nNepekrnyeHne Ha bonee ‘-IYBCTBVITeJ'IbeIIZ npepnen M3MepeHI/|l7I N NOBTOPAETCA U3MEPEHNE.

3. lMoBTOpsieTcs onepauus No NyHKTY 2.

4. Ecnu pesynbTaT nsMepeHus okasbiBaeTca > 105% oOT 3HaveHus npegena u3aMepeHun, To Npousso-
AWTCA nepeknodeHne Ha 6onee rpydbivi Npegen M3aMepeHun 1 NOBTOPSAETCH U3MepeHMe.

5. BaBepliaeTtcs nsmepeHue.

30ecb MOXHO 3afaTb Auana3oH AencTBus (DYHKUMM aBToMaTudeckoro Bblbopa npegena naMepeHui
(MakcMMarnbHbI U1 MUHUMAnbHBIA NPeaen U3MepeHun). 3TO YMEeHbLIaeT KONMYEeCTBO onepauun nepe-
KMoYeHns npeaenoB U3MepeHuin 1 noBblwaeT 3PEKTUBHOCTb N3MEPEHUN.

Ona namepenun 3apsiga (B2985A n B2987A) MOXHO yCTaHOBWTbL AMana3oH AeNCTBMS PYHKUMM aBToOMa-
TMYECKOro Bbibopa npeaena N3MepeHuii Ha 0gHO U3 Crie4yLWMX 3HAaYEHNI:

HIGH: 200 HKn + 2 mkKn
LOW: 2 HKn + 20 HKR

m MNMocne nepekntoyeHnsa ¢ AUTO Ha FIXED

Mpubop coxpaHseT NoCreaHWA NPUMEHSIEMBIN Npeaen namepenuit. Mpu aTom yHKuMoHanbHas knasuwa RANGE uh-
OULMPYET €ro 3HaYeHue.
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5.1.1 BbicTpoaencTBUE aBTOMaTUYECKOro Bbibopa npepena uamepeHnmn
VivetloTcsa oBa BapuaHTa yCTaHOBKM ObICTPOOENCTBUSA aBTOMaTU4eCKoro Bbibopa npenena nsMepeHun:

e Normal

BbinonHsieT 6GasoBylo onepauuio aBToMaTU4Yeckoro Bbibopa npeaena namepeHuin. ABToMaTUYeckn ycTa-
HaBnMBaeTCs npeaen namepeHuin, oGecrneynBaloLLmii Haunyyllee paspeLleHe pe3ynbTaToB U3MEPEHMUIA.

e Fast

[ns BbINOMHEHMSA CKOPOCTHbIX M3MEPEHU yMeHbLIaeTCca BpeMs HabnoaeHua Ansa onpeaenexHns npege-
na namepeHui. 3Ty yCTaHOBKY MOXHO MCMOMb30BaTh NPy HU3KOM ypPOBHE MOMeX (Hanpumep, HaBodoK OT
CeTn NepemMeHHOoro Toka).

OTa YCTaHOBKa BO3MOXHa B peXnmax naMmepeHua Toka, 3apsana, HanpsaxXeHna n conpoTtmuerieHnd, ecnn ycrta-
HOBJIIEH aBTOMAaTUYECKNN Bbl60p npepena I/|3MepeHl/Il7I.

5.1.2 YcTtaHOBKa pexuma BbliOoopa npenerna uamepeHumn

e YToObl YCTAHOBUTL pexuM BbiboOpa npegena uaMepeHun u npegen uaMepeHun, obpallanTtecb k onuca-
Huto "CybnaHens Range Setup” Ha cTp. 95.

o YT0ObI yCTaHOBUTL BbICTPOAENCTBME aBTOMaTU4eCKOro Bblbopa npedena uaMepeHunn, obpaliantech K
pasgeny 4.4.

5.2 Bpems nsmepeHus

Bpemsi uamepeHusi 3aBucuT OT anepTypHOro BPEMEHU, NPeAena U3MepeHnst U Apyrux ycrioBui N3aMepeHuin.
Bpems namepeHnst MOXHO BbIpa3uTb criegytoLen popmynon:

Bpems usmepenus = Anepmyproe epems + 6pems 8bINOIHEHUSL CYHCEOHBIX Onepayull

AnepTypHOe Bpemsi — 3TO BpeMsl, Heobxoanmoe Ans M3MepeHnst 1 He BKIlovatollee B cebs Takue onepa-
LMK, KaK nepeknoveHne npeaena usmepeHns Unm KoMneHcaums AaHHbIX, KOTOpble OTHOCATCS K CrY»KeGHbIM
onepauusamM.

5.2.1 AnepTtypHoe Bpemsi

AnepTypHOe Bpemsi aHarormyHO BPEMEHW WHTErpupoBaHMs, KOTOPOE MOXHO BbIpa3nTb KONMYECTBOM Me-
pvogos ceteBoro HanpsbkeHus (NPLC, konnuectBo PLC). 3To AnnTenbHOCTb UHTEpBana BpemMeHu, B Teye-
HWe KOTOpPOro aHanoro-undposon npeobpasosaTens (AL) obpabaTtbiBaeT BXO4HOW CUrHan.

B obuwem cnyyae Ha M3MEpPSEMbIN CUrHam NOCTOAHHOIO HanpPsDKEHWs] UMW TOKa HaKNaAblBalTCA BHELLUHME
Wymbl (MOMexm), 4TO yxygllaeT TOYHOCTb M3MepeHuii. Ecnv BHeLWHAS nomexa npepctaenseT cobow napa-
3UTHBIN CUIHan C YacTOTOW CETEBOr0 HamnpsiKeHUsl, TO ee MOXHO MOAABUTb, €CMX YCTaHOBUTbL anepTypHoe
Bpems 1 PLC. B nHom crnyyae onsi nogaBneHns NnoMex MoXeT noTpeboBaTbecs Oonee AnuTenbHoe anepTyp-
HOe BpeMmsl.

YBenuyeHve anepTypHOro BpeMeH obecneyrBaeT NoBbILLEHNe TOYHOCTU N3MEPEHUIA, OQHaKO 3TO JOCTUra-
€TCSl 33 CYET CHVKEHMUS NMPOMNYCKHOW CNOcoGHOCTU (BbicTpoaencTBuUsS) M3MepeHnin. Heo6xoaumo ycTaHOBUTb
anepTypHoe BpeMmsi, Noaxoasiuee Ans Ballen M3MepUTENbHON 3aaqu.

Ecnun Bawa nameputenbHas 3agada TpebyeT nub OueHKkM Tuna "ga/HeT" unun "BbICOKMIN/HU3KNIA YPOBEHBL",
TO HeGONbLUOWN LIYyM HE MOXET MPEenAaTCTBOBATb JOCTMKEHUIO MCKOMOrO pesyrnbtarta. B aTom cnyyae Bbl Mo-
XeTe Mcnonb3oBaTbh BECbMa HeGONbLUOE anepTypHOe BpeMs A1 JOCTMKEHUS MaKCMMarbHOW MPOMyCKHOMN
CMOCOBHOCTN u3amepeHnin. Yem MeHbLLEe anepTypHoe BpeMsi, TeM B Bonbluen cteneHn npubop paboTaeT kak
auckpeTmnsartop.

Bo3MOXHbI ABa pexyMa yCTaHOBKM anepTypHOro BpEMEHW.
o ABTOMaTM4eckui Bblbop anepTypHoro BpemeHn (AUTO)

[Mpubop aBTOMATMYECKM BbIOMPAET 1 yCTaHABNMBAET anepTypHOe BPeMS A1 BbINOMHEHWUS] TOYHbIX U Ha-
OEeXHbIX namepeHun. Mpubop obecneunBaeT Tpy BapuvaHTa aBTOMATMYECKOW YCTaHOBKU anepTypHOro
BpeMeHu: Quick, Normal n Stable. [lenctBme aBTOMatM4eckoro Belbopa anepTypHOro BpEMEHW UNOCT-
pupyet puc. 5-1. Npun HecTabunbHbIX pedyrbTaTax U3MEepPEeHUn NPUMeEHsIETCS ycTaHoBKa Stable.
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7T Mpenen namepeHuit

\\ '\

Quick MNormal Stable

N\

—> AnepTypHoe BpeMsi (Bpemsl UHTETPUPOBaHNS)

Puc. 5-1 [lencrtsne aBToMaTudeckoro Bbibopa anepTypHOro BpeMeHu

e Py4yHasa ycTaHOBKa anepTypHoro Bpemenn (Manual)

Mpubop ucnonb3dyet o4HO 3adaHHOE 3HayYeHMe anepTypHOro BpemeHu. MimeeTcs BeIGOp U3 LWIECTM Bapu-
aHToB ycTtaHosku: 0,001*PLC, 0,01*PLC, 0,1*PLC, 1,0*PLC, 10,0*PLC u 100,0*PLC. 3gecb PLC — aT0
KONMN4eCTBO NepMOAOoB ceTeBoro HanpsbkeHus. KoHkpetHo 1 PLC = 20 mc npu yactoTe ceTeBOro Hanps-
xeHuns 50 Ny nnun 16,667 mc npy yactoTe ceTeBOro HanpshkeHmst 60 Iy,

Hanpumep, ecnu nms akpaHHon knasuwn nHgmuupyet 0.001 PLC, To anepTypHoe BpeMs YCTaHOBMEHO
Ha 20 MKC npu YacToTe ceTeBoro HanpsbkeHust 50 'y nnn Ha 16,667 MKC Npy YacToTe CETEBOro Hanps-
»>keHus 60 My,

B pexume auCTaHUMOHHOIO ynpaBneHus Npubop BOCIPUHAMAET 3Ha4YeHWEe anepTypHOro BPEMEHH, KOTOpOe OTNYaeTCs
OT NMEPEYNCEHHDIX BbILE LIECTN 3HaYEHUIA. [Tpn 3TOM YCTAHOBNEHHOE 3HAYEHWE OCTaeTCs, korga npubop Bo3BpaLyaeT-
CS B PEXMM NOKaNbHOro ynpasneHus. 310 3Ha4eHue 0TobpaxaeTcs MMEHeM dKpaHHOW knasuwin. OgHaKo Npu HaxaTum
knaemwwm Coarse Res unu Fine Res B pexume nokanbHOro ynpaeneHnst 0CTaeTcs Nb BbIGOP W3 WeCTU NepeyncneH-
HbIX BblLLE BAapUaHTOB YCTAHOBKM anepTypHOro BPEMEHMU.

m MNocne nepekntoyeHus ¢ aBTOMaTM4YECKOro BbiGopa Ha py4yHOM

Mpubop coxpaHseT NocneaHio YCTAHOBKY anepTypHOro BpeMeHW. JTO 3HaYeHWe WHAWLMPYET (yHKLUMOHANbHas Kna-
suwa SPEED.

Bbl MOXeTe nepekntoyaTb PeXNM YCTaHOBKM anepTypHOro BpEMEHU C MOMOLLbIO (PYHKLMOHAIBEHON KNaBULLIK
SPEED B pexume otobpaxeHus Meter (cMm. nogpasgen 4.2.1). Ons M3MeHeHUs1 anepTypHOro BpeEMEHMU
Nonb3ynTecb HaBUraumMoHHbiMK KnaBuwamu (Coarse Res u Fine Res) — cM. onvcaHue "HaBuraumoHHble

KnaBuwmn namepeHnin" Ha ctp. 84.

5.2.2 Bpems BbINOMHEHUSA CNYXXeOHbIX onepauumn

Bpemsi BbINoNHeHUsi cry»e6HbIX onepaumin — 3To BpeMsi, HeoGXxoaMmoe ANs NepekrodeHns npegena nsme-
peHus U TOMy NoAoGHbLIX onepauuit. OTo Bpemsi HEBO3MOXHO 3aaTb, MOCKONbKY OHO 3aBWUCUT OT YCIOBUIA
nsmepeHuin. OCHOBHOV COCTAaBISIOLLEN 3TOTO BPEMEHU SIBMSETCS BPeMsi MepPeKnioYeHns npeaena nsmepe-
HVS1 B XO[€ U3MEepeHUit (Kkorga NpMMEHSIETCS PeXUM aBTOMaTUYECKOro Beibopa npeaerna naMepeHust).
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5.2.3 anaBnel-wle XpoHUpoBaHuem M3MepeHMI7I MU BbiIXo4a UCTOYHUKA HaNpAXeHusA
3710 oTHOCUTCA K Nnpubopam B2985A n B2987A.

[nga ynpaBneHus XpoOHMpOBaHWEM U3MEPEHUI U BbIXOAA UCTOYHMKA MOXHO MCMONb30BaThb YKa3aHHbIE HUXe
napameTpsbl (CM. puc. 5-2). Ha aToMm pucyHke nokasaH npumep BbiBoga passepTku. [pn BbiBOAE NOCTOAHHON
cocTaBnsLlen 3aecb cnegyet obpaTtuTb BHUMAHME TOMbKO Ha TO, YTO OTHOCUTCA K (bopme CTyneHu pas-
BEPTKM.

HanpspkeHue nnm 1ok

3HaYeHme > Bpewms

KoneuHoe | 3amyck 3anyck
3HavyeHve 1 i
i Source delay (1)
‘Measure delay (2)
Moemsinywee | | i | |
3HAYCHUE o i 5
HavansHoe — w— : VlamepeHme

Period (3)

Puc. 5-2 XpOHMpOBaHMe |/|3mepeHM|7| M BbIXO4a UCTOYHUKa HaNpsXeHnd; npuMmep BbiBOAA pa3BEepPTKU

1) Bagepxka nctovHuka (Source Delay)

Bpelvm 3a4ePXKN NCTOYHUKa onpeaendeTca Kak AnnTefibHOCTb MHTepBalia BpeMeHU C MOMEeHTa 3alnycka
00 Ha4vana BbiBOAA CUrHana NCTOYHUKa Hanpsa>XXeHu4.

2) 3apepxka namepenusa (Measure delay)

Bpems 3agepku nsmepeHus onpenensieTcs Kak A4nuTeribHOCTb MHTepBarna BpeMeHU C MOMEHTa 3arnycka
[0 Hayana usmepeHus.

3) Mepwuog (Period)

Mepuog — aTo nHTepBan 3anycka. Ero moxHo 3agaTte nHAMBMAYyanbHO A58 TUNa 3anycka (MCTOYHMKa 3a-
nycka) TIMER vnnu MANUAL n ons gerctsnii BbiBoga MCTOYHMKA HANPSPKEHNS U USMEPEHWIA.

UToObl YCTaHOBUTL BpeMs 3agepXXkn 1 nepuof, obpawantecb k onucaHuto "CybnaHens Trigger Setup” Ha
cTp. 98.

3a gononHuTenbHoM nHdopMaumern ob ycTaHOBKe NapaMeTpoB 3anycka obpawantecs k pasgeny 4.6.
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5.3 ®yHKUMS HaYanbHOro oGHyNeHUs (KoMNeHcauusi CMeLLeHusl)

DyHKLMA HaYanbHOro o6HyNeHMs (KoMneHcauum cMmeLeHns) otobpaxaeT pedynbTaT U3MEPEHMUI, OCHOBaH-
Hbll HA YCTAHOBKE 3HaYeHWsl, UAMEPEHHOTO MpU onpefeneHHbIX YCNOBUSX B KaYyeCTBE HavarnbHOro 3Hade-
HUA. 3HayeHue, namepeHHoe npu Haxartum knasuwmn Null, 3aHOCKMTCS B NaMsiTb B KQ4eCTBE 3HAYEHUsA CMme-
LLleHUs1, 3aTeM B Ka4eCTBe pesyrnbTata U3MepeHnin MHAMLMPYETCH 3HavYeHne, NonyyYyeHHoe nyTem BblYUTaHNS
3HaYeHWNs1 CMeLLIEHNS 13 pearbHOro U3MepeHHoro 3HadyeHus. Korga sagencTsoBaHa aTa yHKUUSA, CBETUTCA
nHgmnkatop NULL. Ecnn nngukatop NULL noralieH, To MHOUUMpyeTcs pearnbHOe U3MEPEHHOE 3HAYeHNeE.

Ecnn nameHsaoT pexmm namepeHnin, korga ceetutca unHgukatop NULL, TO aTOT mHAMKaTOp racHeT, gaxe
€CIn OCTaeTCs 3a4eNCTBOBaHHOW QYHKLMS HAYanbHOro OOHyNeHns. 3TO COCTOSHME COXpPaHSEeTCs, MoKa He
OyaeT 3agencTBoBaHa PYHKUMS HaYanbHOro 06HyNeHs onsg NepBMYHOIO PEXMMa U3MepPeHNUi.

B cneagywwmx nogpasaenax onncaHbl npumMepbl NpUMeHeHnA aTON (byHKLI,VIM.

5.3.1 WU3mepeHue Toka (Bce npubopsbl) u 3apsna (B2985A n B2987A)
1. nO,D,FOTOBbTe coequnHeHne ana nsMepeHna HavdaribHoOro 3HaveHu4.

OTa hyHKUMA ucnonb3yeTcs AN KOMMEeHCaUUM CMELLEHWs, BbI3BAHHOTO M3MepuTenbHon cpegomn. Mo-
3TOMYy MpUcoeauHuUTE K Npubopy M3MepuTernbHble Kabenu M ocTaBbTe Pa3OMKHYTbIM U3MEPUTENbHbIN
BXO[, B HEMOCPEACTBEHHON GrIM30CTM OT 0OBbEKTA N3MEPEHUI.

Nnu xe Bbl MOXeTe UCNoNb30BaTb 3Ty PYHKLMIO C UCMOMb30BaHNEM Ha4yarnbHOro COCTOSIHUA, B KOTOPOM
npucoeanHeH 06bEKT U3MEPEHUN.

2. Bkntounte amnepmeTp. [Ansa 3TOro HaXXmMmnTe KHOMKy BbiknodaTens Ammeter On/Off.
3. Haxwmute knasuwy Run/Stop, 4ToBbI 3anycTUTbL NOBTOPSAIOLLMECH N3MEPEHNSI.

Ecnun pesynbTaTt namepeHnst HectabureH, CKOPPEKTUPYATE CKOPOCTb M3MEPEHUI (anepTypHoe Bpemsi) 1
YCTaHOBKY NMapaMeTpoB U3MEPUTENBHOIO dUNbTPA.

4. Yb6egutecb B CTabUNBHOCTN U3MEPSAEMOro 3HayYeHus, 3aTem HaxmMuTe knasuwy Null.
3aceeumBaetcs nHgmnkatop NULL n BBogmTCA B fencTeme pyHKUMSE HAa4anbHOro OOHYNeHusI.

YUTo6bl OoTKNOUNTE 3Ty OyHKUMI0, HaxkmuTe knaeuwy Null, koraa BkntoveH amnepmeTp. Torga racHeT MHAW-
katop NULL.

Mpy nsMepeHnsix Toka U 3apsaa MOXHO MCMoNb30BaTh (OYHKLMIO BHYTPEHHEN KOPPEKUMU Hyns. dTa qyHK-
LMs KOMMNEHCUPYET TONbKO BHYTPEHHEE CMELLEHNEe HyMs npubopa. Ecnu Bl UcnonbayeTe YHKLMIO KOMMEH-
cauuu CMeLLEeHUs], TO BHYTPEHHSISI KOPPEKLUs Hynsi He TpebyeTcs.

UTtobbl 3agericTBoBaTh PYHKLUMIO BHYTPEHHEN KOpPeKLumMn Hynd, Haxkmute knasuwy Null, korga BbiknovaTens
Ammeter On/Off Haxoautca B coctoaHum BbIKI1. Toraa npu HaxaTum kHONkK BeikntovaTens Ammeter On/Off
NPOM3BOAMTCSH U3MEPEHNE BHYTPEHHETO CMeLLleHus npubopa Ha JaHHOM fpegene nsMepeHui 1 yctaHaenu-
BaeTcs B coctosiHne BKI1. Beikntoyatens Ammeter On/Off. B kauecTBe pesynbrata uamepeHun nHaMumupyeT-
Csl pe3ynbTaT BblYMTaHUS CMELLEHNS U3 pearnibHOro N3MepeHHOro 3HadyeHus. Korga BknoveHa ata pyHKUus,
cBeTuTCcsa nHamkatop ZC (6enbii).

PyHKUMS BHYTPEHHEWN KOpPPEKUMW HyNns He OeWCTBYEeT Ha HECKONbKWX npedenax u3MepeHun, a gencreyet
TONbKO Ha TOM npegerne uaMepeHun, Ha koTopom bbina Haxarta knasuwa Null. Ha aTom npegene namepe-
HWU ceBeTuUTCca nHamkatop ZC (6enbin). Ecnu B npouecce nsmepeHnii NpousonaeT nepeknoyeHe npeaena
n3mepeHui, To nHagmkatop ZC npuobpeTaeT cepbii LBET; TOraa He NPUMEHSAETCH KOPPEKLUNS Hyns.

5.3.2 WU3mepeHue HanpsikeHus (B2985A n B2987A)
1. nO,D,FOTOBbTe coeqnHeHne ana nsMepeHna HavdaribHoOro 3Ha4eHu4.

OTa dyHKUMS Ucrnonb3yeTcs AN KOMMEeHcauuM CMELLEHWs!, BbI3BAHHOTO U3MepuTenbHol cpegoit. lMo-
3TOMY MpuUcoeauHuTe K Npubopy mamepuTenbHble Kabenu N octaBbTe PasoOMKHYTbIM " N3MepPUTENbHbI
BXO[, B HEMOCPEACTBEHHON BNIM30CTM OT OObEKTA N3MEPEHUI.

nu xe Bbl MOXeTe Mcnonb3oBaThb 3Ty PYHKUUIO C UCMONb30BaHUEM Ha4arbHOro COCTOSIHUS, B KOTOPOM
npucoeanHeH 06bEKT N3MEPEHNI.

2. Haxmute knaeuwy Run/Stop, 4ToGbl 3anyCcTnTh NOBTOPSAIOLMECS N3MEPEHUSI.

") TpumeyaHue nepeBofumka: IMEHHO Takoe yka3aHue COLEepXMTCS B TEKCTe opurHana. JTo rpybas owmbka. B geiicTButensHo-
CTY X€ M3MEPUTENbHbIE KOHL|bI BbICOKOOMHOTO BXOAa BOMbTMETPA AOMKHbI ObiTb 3aKOPOUEHBI NS UBMEPEHUS Ha4anbHOTO 3Ha-
YeHus (CMeLLeHus).
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Ecnun pesynbTaTt namMepeHnst HectabureH, CKOpPPeKTUPYiTE CKOPOCTb M3MEPEHUI (anepTypHoe Bpemsi) 1
YCTaHOBKY NapameTpoB U3MepuUTernbHOro unbtpa.

3. Y6eautech B CTabUNbHOCTU M3MEPSEMOro 3Ha4YeHUs, 3aTeM HaxxmuTe knasuy Null.
3aceeumBaeTcs uHgmnkatop NULL n BBogmTCA B fencTeme pyHKUUSE HA4anNbHOIro OOHYNeHuMsI.

YUToObl OTKNIOYMTL 3TY OYHKUMIO, HaxxMuTe knasuwwy Null, korga BkMOYeH BoNbTMETp. Toraa racHeT MHOuKa-
Top NULL.

5.3.3 UsmepeHue conpoTtusneHus (B2985A n B2987A)

Ecnun HaxaTb knaesuwy Null, korga noraweH nHankatop NULL, To pesynbTaT TekyLlero namepeHust conpo-
TUBIEHUS YCTaHABMMBAETCS B KAa4eCTBE 3Ha4YeHunss cMmelleHus. Cpasy nocre 3Toro BbIMOMHAETCA OAHOKpaT-
HOEe M3MepeHne CONPOTMBIIEHNSA N B KAYECTBE pedyrbTaTta M3MEpPEHUI MHOMLMPYETCS pesynbTaT BblYMTaHUSA
CMeLLeHMs U3 peanbHOro u3mMepeHHoro 3HadeHus. MNpn atom ceetutca nHankatop NULL.

Ecnu Haxatb knaeuwy Null, korga ceetutcs mHgukatop NULL, To oTkntovaetcs yHKUMst OOHyneHnst Ha-
YyanbHoro 3HaveHus u racHeT nHamkatop NULL. Cpa3sy nocrie 3Toro nponsBoauTCcsl O4HOKpPaTHOE M3MepeHne
COMPOTUBMNEHNS U MHOMLMPYETCS pearibHOe N3MEPEHHOE 3HaYeHMe.

5.4 WNameputenbHbIn PUNbLTP

Ona cHUXeHua cnyyYyamHon NOrpeLlHOCTU U3MEepPEeHUn MOXHO MUCMOMb30BaTh LMAPOBbIE OUNLTPLI TPEX TH-
MOB, KOTOPbIE ONMUCAHbI HUXKE.

o ®dunbTp c NoBTOpPsAKOWMMCA ycpeaHeHueM (Repeating average filter)

OTOT hUNbTP BbIYMCASET CYMMY BbIOOPOK B ONpeaerieHHoOM guana3oHe HOMepPOB BbIGOPOK, 3aTeM AenuT
€€ Ha Konn4ecTBO BbIOOPOK.

MpegnonoxuMm, 4to Konu4yecTBo Bblbopok pasHO N. Torga nepsbi pesynbTaT npeactaBnseT cobomn
cpefHee 3HayeHue BbIBOPOK OT NepBow BbIBOPkM A0 BbIGOpkM ¢ HOMepoM N, a BTopow pesynbTaTt npea-
cTaBnsieT cobon cpegHee 3HaveHve BbIGOPOK OT Bbibopku ¢ Homepom N + 1 0o BbiGopku ¢ Homepom 2N.

OTOT UNbTP OEWCTBYET BO BCex criyvasix. KonnyecTBo BbIGOPOK yCTaHaBNMBAETCS aBTOMAaTUYECK/ B
3aBNCMMOCTU OT anepTypPHOro BPeMeHM.

o MepgunaHHbIn punbTp (Median filter)
MeganaHHbIn PUnbTP 4OCTYNEH TONBKO AN M3MEPEHUN ToKa.

OTOT hUNbTP MCMONb3yeTes Ana onpeaeneHus Gnvkanwen K cepeanHe BbIBOPKM M3 rpynnbl BbIBOPOK,
yrnopsigoyeHHbIX No pa3mepy. [pynna caBuraetcst nyteM oTbpacbiBaHUS CaMoW CTapow BblGOpku n Jo-
HaBneHns camon nocrnegHen BbIOOPKM AN BbluMCNeHUs Onukanlien K cepeguHe BblOOPKM B HOBOW
rpynne.

Mpeanonoxum, 4YTo KonmyecTso Bbloopok paBHO N. Torga nepsbiv pesynbTaT npeacraBnseT cobon 6nm-

Xaviee K cepefuHe 3HavyeHune B rpynne BolOopok oT nepeon Ao N-i, a BTOpon pe3ynbTaTt NpeacTaBnseT
cobon bnuxkanwee K cepeamHe 3HaveHue B rpynne Bbibopok ot BTopon o (N + 1)-i.

Hanpwumep, ecnu Boibopku 1, 2, 100 5, 6, ... unNbTpyOTCA C AUMana3oHOM Tpex BbIGOPOK, TO NOMyYarTcs
Takue bnmkanwme K cepeamHe pesynbTarhbi:

1,2,100 > 1,2,100 - 2
2,100,5—>2,5,100 > 5
100,5,6 - 5,6, 100 > 6

[ns BbluncneHns MCNoJb3yrTCA nocrnegHne N Bbl60pOK.

YTtoObl 3agenicTBOBaTb 3TOT (punbTp, OTKPOWTE AmarnoroBoe okHo Measure Filter HaxaTuem knaeuw
System Menu > Config > Measure > Filter n ycranosute Ha ON none Median Filter (Current).

Konu4yectso Bbibopok N onpegensetcsa no popmyne N = 2*R + 1. 3gecb R — 370 3HayeHune paHra (rank).
YctaHoBute ero B none Rank B gnanorosom okHe Measure Filter. 3To gomkHO ObITb Lieno4YncrneHHoe
3HayeHune ot 0 go 15.

o dPunbTp PopmMupoBaHUA CKonb3slero cpeaHero 3HayeHus (Moving average filter)

OTOT PUNbTP BLIMUCIAET CyMMY BbIGOPOK B ONpeaesieHHOM Anana3oHe HOMepoB BbIGOPOK, 3aTeM AennuT
€e Ha KOnn4ecTBo BbIGOPOK. OTOT AnanasoH caBuraeTcs nyTem oTépacbkiBaHUsi caMoi cTapoii BbIGOPKA 1
nobasneHna camolt nocriefHen BbIGOPKU AN BbIMUCIEHUS CPeAHEro aHavyeHus BbIGOPOK B HOBOM Aua-
nasoHe.
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Mpeanonoxum, 4To KOnMYecTBO BbIOOPOK paBHO N. Torga nepBbI pe3ynbTaT NpeacTaBnsieT cobon
cpegHee 3HadeHue BbIGOpPOK OT nepson BbiIbopkn Ao N-i, a BTOpown pesynbTaTr npeactasnseT cobown
cpefHee 3Ha4yeHune BblIoopok OT BTOpon BblGopku Ao (N + 1)-in. [Ins BblYUCNIEHNSA UCNONb3YIOTCA Nocnea-
Hue N BbIGOPOK.

YUTtoObl 3agenicTBoBaTb 3TOT (punbTp, OTKpPoNTe AmanoroBoe okHo Measure Filter HaxaTuem knaeuw
System Menu > Config > Measure > Filter n ycraHosute Ha ON none Moving Average (All).

YcTraHoBuTe konmyecTBo Bbibopok B none Count B guanoroBom okHe Measure Filter. 310 gomkHO 6bITh
ueno4ymcrneHHoe 3HadveHue ot 1 go 100.

m KnaBuuwa Filter u nungukatop FILT

Haxmute knasuwy Filter, ytobel 0TKpbITL Ananorosoe okHo Measure Filter. Haxmute OK nocne yctaHoBkv napameTpos
(unbTpa B AMANOrOBOM OKHe, 4YTobbl 3aAeicTBOBaTL MeamaHHbin unbtp (Median) u dunbTp hopMUpOBaHUS CKOMb-
3quiero cpeaHero 3HaveHns (Moving Average). MNpu aTom Bntovaetcst uHamkatop FILT.

Korga cetutcs uHankatop FILT, Haxmute knasuwy Filter, 4Tobbl 0TKNIOUMTL 3Ty dyHKUMIO. [pn 3TOM racHeT uHauKa-
Top FILT.

Korga 3agenctBoBaHbl 06a mnbTpa, pe3ynbTaThl 4eNCTBUS MeAUaHHOTO (unbTpa BBOAATCS B PUNLTP (POPMUPOBAHMS
CKOMb3ALLEro CPpefHero 3Ha4eHus.

HeBoamoxHO uameHuTs yctaHosky ON/OFF kaxgoro dmnbTtpa B gnanorosom okHe Measure Filter, koTopoe oTkpbiBaeT-
CS Npy HaxxaTuu knasuwm Filter.

5.5 AHanoroBbIn BbIXoa

Ha 3agHew naHenu npubopa B2980 nmeeTtca rHesgo aHanorosoro Beixoga (Analog Out), ¢ koToporo Bcerga
BbIBOANTCS HEWMHBEPTUPOBAHHOE HanpshKeHne B Avanas3oHe + 2 B, nponopuuoHanbHoe Tekyliemy pesynb-
TaTy U3MepPEHUA ANst 3HaYeHUs! MONHOW LUKanbl npegena namepeHuid. MNMockonbKy 3TOT BbIXOA He kanmbpo-
BaH, TO 3Ha4YeHWe MONHOW LUKamnbl BbIXOAHOMO HaMNpsikeHUs 3aBUCUT OT pPeXUMa U3MEPEHMUI 1 UCMONb3yeMO-
ro npegena mamepeHuin. Kpome Toro, MakcumarnbHasi NOrpeLlHocTb koadpuumMeHTa nepegaym coctaBnseT
3gecb 10%.

Ecnu BbixogHOe HanpsbkeHue Ha aHanorosoM Beixoge (AOut) paBHo O B, korga ypoBeHb BXOLHOMO curHana
paseH 0 B. To gencteyeT cneaytowasa dopmyna:

AOut (V) = Input/Range x AOutGain x 2
3pecob:

Input — BXOAHOW YPOBEHB;

Range — 3Ha4YeHne NonHOM LwKarnbl npegena n3aMepeHui;

AOutGain — koacbdMLMEHT Nepeaayn ans HanpsPKEHUS Ha aHanoroBoMm Bbixoge (cM. Tabnuuy 5-1).

Ta6bnuua 5-1 KoadbduumneHT nepegaun aHanorosoro Beixoga (AOutGain)

Mpepen Koadhh. nepepaum Mpeaen namepeHus Koadhh. nepepaum
M3MepeHust Toka (AOutGain) HanpsikeHus (B2985A u B2987A) (AOutGain)
2 nA 1,02 2B 1,02
20 nA 1,02 20B 1,02
200 nA 1,04
2 HA 1,02 Mpeaen namepeHus Koadhh. nepenaum
20 HA 1,04 3apsipa (B2985A n B2987A) (AOutGain)
200 HA 0,94 2 HKn 0,93
2 MKA 0,93 20 HKn 0,94
20 MKA 1,01 200 HKn 0,93
200 mKA 1,03 2 mkKn 0,94
2 MA 1,01
20 MA 1,03
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NMpumeHeHue cpukcupoBaHHOro npeaena u3MepeHu Npu UCNofb3oBaHUM aHaNoroBoro
BbiXoAa

Mpumep:

Ecnun BxogHow Tok cocTaensieT —20 nA, korga yctaHoBrneH npegen unsmepenun 20 nA, To BbIXOQHOE Hanps-
XeHue Ha rHesge Analog Out pasHo —2,04 B + 0,204 B.

Bbl MOXeTe 3ajaTb peXMM N3MEPEHUIA, KOTOPbIN NPUMEHSIETCSA K (DYHKLIMM aHanoroBoro BbixoAa, ¢ UCMosb-
3oBaHnem nons Analog Signal Output B ananorosom okHe Input Connection, koTOpoe OTKpbIBAETCS HaXaTu-
em knaeuw System Menu > Config > Measure > Connection (cMm. nogpasgen 4.4.3).

Ha puc. 5-3 nokasaH npumep npucoeamHeHns npubopa K camonucLly Yepes rHe3fo aHanoroBoro Bbixoaa.

BbixogHon umnegaHc riesga Analog Out coctaensieT 1 kOM. [INst CHMKEHNST BISTHUSA Harpy3ku pekoMeHay-
€TCs1 MPUCOEANHSATL 3TO NHE340 K YCTPOWMCTBY C BbICOKMM BXOOHbIM MMMNeAaHcoM. Hanpumep, ecnm 370 yCT-
povicTBo umeeTt BxogHon mmnegaHc 10 MOwm, TO NOrpewHoCTb OT BIMSHUS Harpy3ku COCTaBUT NMPUMEPHO
0,01%.

Kabenb ¢ 0aHOMOMOCHOM BUIKOW Ha OAHOM KOHLIE M C NPOYLUMHO Ha APYroM KOHLe
Ty

Camonucey
Low .tI"_,_'EH. T =

Vi3amepnTenbHble kabenm

Puc. 5-3 [pucoeanHeHne rHesga aHanoroBoro Bbixoga

NPEAOCTEPEXEHUE

He npucoeouHsinte rHe3go Analog Out k 3emne npy nnaeaoleM NoTeHUuMane Bxoga. JT0 MOXET NPUBECTU K NOBPEX-
LeHuio npubopa.

5.6 WcTouyHuk HanpsikeHusn (B2985A n B2987A)

McTouHuK HanpspkeHnst y npubopos B2985A n B2987A MOXeT BbIBOOUTb HE TOMNbKO NOCTOSIHHOE Harnpsixe-
HMe, HO N CTYMeHYaTO U3MEHSILLEECH HanpshkeHne, HanpsXkeHne pasBepTKM MO CNUCKY, a Takke curHanbl
HanpsKeHUs NPSAMOYrosibHOW (hOPMBb.

5.6.1 BbiBOA CTyneH4YaTown pa3BepTKU

VICTOYHMK HanpsbkeHWsl NoadepKMBaeT ABa BapuaHTa BbiBOA4A CTyrNeH4YaTon pa3BepTKM, Kak MoKasaHo Ha
puc. 5-4. Mpubopel B2985A 1 B2987A MoryT BbINOMHATL U3MEPEHMS HA KaXO0W CTYNeHU pasBepTKy, Korga
WCTOYHMK HaMpsXXeHUs1 OCYLLIECTBNSAET BbIBOA PA3BEPTKM, Kak MoKasaHo Ha puc. 5-2 n 5-4.

s O[JHOTAKTHAS PA3BEPTKA = e [IBYXTAKTHAS PA3BEPTKA s

BoiBog
MOCTOSAHHOTO HAMPSHKEHUS

BoiBog
MOCTOSAHHOTO HAMPSHKEHUS

NuHelHas pa3BepTka

Puc. 5-4 BapuaHTbl BbIBOAA CTYNEHYaTON pasBepTku

PykoBoacTBO Ans nonb3oBatens 134 Mpubopei Keysight cepun B2980



naBa 5: MNoppoGHoe onncanmne hyHKLWI

Mpwy BbIBOAE CTyNneHYaTol pasBepTkM o6paTUTe BHUMaHWE Ha Creayolme MOMEHTbI:

e YTOObl YCTAHOBUTbL MCTOYHUK CTYMEHYaTOM pas3BepTKu, obpaljantech K onucaHuio "CybnaHenb Source
Function (B2985A n B2987A)" Ha cTp. 96.

e YTOObI yCTaHOBUTL pexuM BbibOopa AnanasoHa UCTOYHMKA pa3BepTKu, obpalwanTtech K nogpasneny 4.4.2.

e UYTtOoObl yCTAHOBUTH HanpaBreHue pPas3BepTKU U COCTOsIHWE BbixOA4a MOCne pa3BepTky, obpallantechb K
nogpasaeny 4.4.2.

5.6.2 BbiBOA pa3BepTKM MO CMUCKY

®PyHKUMA pasBepTku Mo cnmcky addekTnBHA AN BbiBOA CUrHana cneumanbHon (Mpou3BoSibHON) OpMbl.
Hanprmep, UCTOYHUK HaNpsbkeHWst MOXET BbIBOAMTbL CUrHaI, Kak nokasaHo Ha puc. 5-5, npuyem npubopbl
B2985A n B2987A MOryT BbINONHATL U3MEPEHME MPU KaXKAOM 3Ha4YeHuM BbiIxoda. BbiBog HanpsikeHusa muc-
TOYHMKA U U3MEPEHNE MOXHO BbINOMHATE C MUHUMarbHbIM MHTepBanom 100 MKc.

XpoHWpoBaHMe BbIXo4a WUCTOYHMKA W U3MEPEHUI YNPaBISeTcs CMCTEeMON 3anycka. MOXHO yCcTaHOBWUTbL Mo-
CTOSIHHOE 3HA4YeHNE MHTepBana, ecnv ycraHoBneH Tun 3anycka TIMER (no Tavmepy).

YUTto6bl ycTaHOBUTL NapameTpbl CUCTEMBI 3anycka, obpalantech k onncanuto "CybnaHenb Trigger Setup” Ha
cTp. 98. NHTepBan 3anycka 3agaetca napameTpom Period. KonnyecTBo BbIXOOHbIX 3Ha4YeHWU 3agaeTcs na-
pameTpom Count.

YT100bl YCTAHOBUTL BLIXOAHbIE 3HAYEHUSI UCTOYHMKA HaMpsKEHWUs, NMONb3yWTecb OManoroBbiM OKHOM List
Sweep (cm. onucaHne "YcTaHOBKa NapamMeTpoB pa3BepTKu Mo cnucky" Ha cTp. 97).

Ha puc. 5-5 nokasaH npumep ycTaHOBKM MapamMeTpoB AManoroBoro okHa List Sweep ¢ nsobpaxeHuem gop-
Mbl BbIXOOHOIO cUrHana.

UTt06bl YyCTAaHOBMTL AMana3oH BbIXOOQHOrO HanpshkeHusd, nonb3ymntecb nonem Spot Source Range (cm. onu-
caHue "Cybnanenb Range Setup" Ha cTp. 95.

QooooE [+0.309017 | ¥

oooo07 |4+0.368125 | ¥

EEEEER (+0.425778 | ¥

Paifits 100 ' DODDDS |+0. 481754 | ¥

Max: 41000000 W 000010 |+0.535627 [
P ¢ =l.000000 W

ECITT

Puc. 5-5 [Inanorosoe okHo List Sweep

5.6.3 BbiBoA curHana HanpsXeHUsi NPAMOYrosibHou opmbl

VICTOYHMK HanpspkeHUs1 MOXET BbIBOAWUTb CUrHanm MpsiMOYrofibHOW ¢popmbl. YToObI yCTaHOBUTL NapameTpbl
BblBOAa CUrHana npsMoyronbHon dopmbl, obpawanTtecs K onucaHnuio "CybnaHenb Source Function
(B2985A 1 B2987A)" Ha cTp. 96. CMbICn napaMeTpoB cuUrHana npsiMoyrofibHon opMbl HarnsAHO MOSICHSA-
eTcs Ha puc. 5-6. YTobbl yCTaHOBUTL AnanasoH BLIXOOHOIO HanpsbkeHus, nonb3ynTech nonem Spot Source
Range (cM. onucanue "CybnaHens Range Setup” Ha cTp. 95.

ARB SQUARE

Peak----

Start-- -+ b O

f Delay Peak Time End Time

Puc. 5-6 [lapameTpbl curHana npsmMoyronbHoOnM hopMbl
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5.6.4 Pexunm BblOOpa ananasoHa UCTOYHMKA HaNpPsXKeHUA

YKasaHHble HWXe [Ba pexuma OOCTYMHbl TONbKO TOrAa, Korga UCTOYHMK HanpsKeHUsS UCMOoNb3yeTcs B Kadve-
CTBE NCTOYHMKA pa3BepTKU. B ocTanbHbIX criydasx ocTyneH Tonbko pexum FIXED.

o FIXED (dbmkcmpoBaHHbIN AnanasoH) — UCMONb3YeTCs TOMbKO 3a4aHHbIA AMana3oH.

e BEST (onTumanbHbIV AnanasoH, TONbKO AN UCTOYHMKA pa3BepTKn) — aBTOMAaTUYECKM MCNONb3yeTCs MU-
HYMarnbHbIN AManasoH, KOTOPbIV NepekpbiBaeT BEChb BbIXOA Pa3BepTKM.

5.6.5 CocTosiHue BbIKINIOYEHHOro Bbixoaa

CocTosiHME BbIKMOYEHHOrO BbIXO4a — 9TO COCTOSIHME BbIXO4A UCTOYHUKA HaNPSKeHUs, KOTOpOoe aBTOMaTtu-
YeCKM yCTaHaBNMBAETCS CPa3y Xe Mocre BbIKIOYEHUs BbIxoga. ATO COCTOSAHUE HeobxoamMmo 3adaThb, npexae
4yeM BKMoYaTh (BBOOUTb B AENCTBUE) BbIXOL MCTOYHMKA. BO3MOXHbLIE COCTOSIHUS BbIxO4a NepeyncneHbl B Tab-
nvue 5-2.

YUToObl yCTaHOBUTL COCTOSIHME BbIKITHOYEHHOIO BbIXxoAda, obpalyanTtech k nogpasgeny 4.4.1.

Tabnuua 5-2 CocTosiHue BbIkntodeHHoro Beixoaa (Output-Off State)

YcTaHoBKa CocTosiHue nocre BbIKNIO4YeHUs Bbixoaa

HIGH Z, ¢ BeixogHoe pene: BbIKI1. (pazoMkHyTO)

BbICOKNA ® YcTaHOBKa NapameTpoB UCTOYHUKA HaMPSHKEHUS HE U3MEHSsIeTCH
nMnegaHc

e OTO COCTOsIHME OOCTYMHO TOJbKO TOrAa, korga ucnonb3yetcs agnanasoH 20 B..

NORMAL ® BbixogHoe HanpspkeHue: 0 B
¢ BrixogHoe pene: BbIKJ1. (pa3zomMkHyTO)

ZERO ® BbixogHoe HanpsbkeHue: 0 B B faHHOM Anana3oHe HanpsiKeHus

Ota YCTaHOBKa HE NPUMEHAETCA, eCni nNpoLecC BbIKNIOYEHUA BbIXOAa 3anyCKaeTCAa Takum aBapVII7IHbIM cobbITHeM, Kak
pa3MmblKaHKe Lenu 6]'IOKVIpOBKVI nnn cpa6aTb|BaHv|e 3alnTbl OT neperpesa. B Takux Cchnyvyadx HemenneHHo 06Hyn9|6TCFI
BbIXOOQHOE HanpsXxeHue U pa3MblkaeTCa BbIXOQHOE pene.

5.6.6 TokoorpaHu4uTesnbHbIA Pe3UCTOp

VICTOUHMK HanpsokeHnst uMeeT BHYTPEHHWUA TOKOOrpaHuumTensHbii pesnctop 20 MOM Ha CTOpoHe BbixoAaa.
MpucoeguHeHne aToro pesucrTopa nocrneaoBaTenbHO C BbIXO4OM OrpaHuynBaeT BbIXOAHOW ToK. Hanpumep,
npu BbIXOAHOM HanpsxeHun 20 B 3TOT pe3ancTtop orpaHn4mMBaeT BbIXOQHOW TOK 40 5 MKA.

Bbl MOXeTe ynpaBnaTe NPUCOEAVHEHNEM 3TOrO pe3ucTopa ¢ ucnonb3oBaHueM nons Resistive Limit State
(cm. nogpasgen 4.4.1).

5.6.7 lepekntoyeHne HaNpsXKeHUS NO CUrHany 3anycka

Ecnu curHan 3anycka noctynaeT, KOr4a UCTOYHUK HanpsPKeHUs BbIBOAMT MOCTOSIHHOE HanpsikeHue, TO Bbl-
XO[, UICTOYHUKA MepekroyaeTcs Ha npeaBapuUTerbHO 3aaHHOe 3HadeHne. ATO 3HaYeHue 3agaeTcs B nose
Triggered Voltage Source (cM. onucaHue "CybnaHens Range Setup” Ha cTp. 95).
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5.7 ®PyHKuua 6noknpoBku (B2985A n B2987A)

®yHkuma Gnokmposku (Interlock) npegHasHayeHa Ons NpegoTBpaLLEeHUss NOPaXKeHWs nornb3oBaTens dnek-
TPUYECKUM TOKOM MPU NPUKOCHOBEHWM K BbIXOAHOMY FHE3[y MCTOYHMKA HanpsbkeHus. Korga pa3oMKHYT KOH-
TaKTHbIV BbIBOA BNOKMPOBKM, MakcumarnbHOe BbIXOOAHOE HanpsXXeHne orpaHnyuBaeTcs go + 21 B.

[nsi BbINOMHEHUS M3MEPEHUI HanpsKeHus, npesbiwatowero = 21 B, npucoegnMHUTE KOHTaKTHbIA BbIBOA
OrOKNPOBKM K Lenu BGIOKMPOBKU KOHTaKTUPYHOLLEro NMpMcnocobneHns nnm akpaHupyoLwlen kopobku. Llenb
OrOKMPOBKM JOIMKHA cogepXaTb OOAWH CBETOAMNOA U ABa MEXaHUYECKNX (KOHLIEBbIX) BbIKIOYaTens, KOTopble
COeANHEHbI ApYr C APYroM M NOMELLEHbl Y ABEpPLbl SKpaHUpYoLLLEN KOpoOKn. MoHTax Lienu 6r1I0KMpOBKKN Onu-
caH B pasgene 2.5.

®yHKUMA BNOKMPOBKN AEUCTBYET cnedyowmm obpasom:

o Korga pasoMKHYT KOHTaKTHBIN BbIBOA, OMIOKMPOBKMU, MakcumMarnbHOEe BbIXOOAHOE HanpsXeHue orpaHvdvBa-
etca go + 21 B.

o Korpa 3aMKHYT KOHTaKTHbIM BbIBOA 6]'IOKI/IpOBKVI, MCTOYHUK HaNpsAXXeHna MOXeT BbIBOAUTb MaKCUMalibHoe
BbIXOOHOE 3HAa4YeHne.

o Korga KoHTakT 6ﬂ0KI/IpOBKM pa3MblKaeTCcAa B COCTOAHUM BbICOKOro HanpsikeHus, rnpesbillatolero + 21 B,
He3amMmeannTesibHO O6Hy.l'lﬂeTC$| BbIXOAHOE HanpsaXeHne n pa3mMmbliKaeTCA BbIXOOQHOE pene.

NPEOYNPEXOEHWUE

Korga AOCTYNHO AnNA NPUKOCHOBEHUSA BbIXOAHOE rHe3go UCTOYHUKA HanpsXeHUA, Pa3OMKHUTE KOHTAKT onoku-
POBKH, YTOObI UCTOYHMK HE CMOT BbIBOAUTL OMAcHoe HanpsXxeHue.

5.8 W3mepeHusa Temnepatypbl 1 BnaxHoctu (B2985A n B2987A)

Mpnbopbl B2985A n B2987A MoOryT BLINOMHATb M3MEPEHUS BHELUHEW TemnepaTypbl MU OTHOCUTENbHOWN
BNaXXHOCTU. Pe3ynbTaTthbl 9TUX U3BMEPEHUI UHOVLMPYIOTCS B pexnme otobpaxeHust Meter.

5.8.1 N3mepeHue TemnepaTtypbl

[lna namepeHus BHELWWHeW TemnepaTypbl MOXHO npumeHsatb Tepmonapy N1423A tuna K. Ota Tepmonapa
npunaraetcs k npubopam B2985A n B2987A. NpucoeanHute Tepmonapy K coeguHutento Temperature Type
K Ha 3agHern naHenu. [nsa naMepeHus TeMmnepaTypbl MOXHO MPMMEHSTb BMECTO TepMonapbl AaTyuK Bax-
HOCTW.

PyHKUMIO M3MEPEHMS TeMMepaTypbl NOAKMHOYAT 1 OTKNIOYAOT yCTaHOBKaMM napaMeTpoB B none Tempera-
ture B ananorosom okHe Display Preference, koTopoe oTkpbiBaeTcs HaxaTmem knasuw System Menu > Dis-
play > Pref. (cm. nogpasgen 4.11.1).

YKA3AHUE

ObsizaTenbHO 3aM30nMpyiTe TEPMONapy Ans NPeAoTBPALLUEHNs OWMBOYHBLIX pesynbTaToB W3MepeHuin. He ocTtaBnsinte
€€ OrONEHHOM.

5.8.2 N3mepeHUe BNaxHOCTU

[na namepeHns OTHOCUTENbHON BMAAXHOCTW MOXHO MPUMEHSITb AaTyuk BraxxHoctu E+E Elektronik EEQ7
unu aHanormyHeli. MNpucoeanHUTe AaTtyuk BRAXXHOCTU K coeauHuTento Humidity Ha 3agHen naHenu ¢ nomo-
b0 5-KOHTaKTHOWM FOMIOBKM coeanHuTens, npunaraemon k npubopam B2985A n B2987A (cm. puc. 3-18 Ha
cTp. 77).

OYHKLMIO M3MEPEHUS BNAXXHOCTM MOLKITHOYAT M OTKMOYAKT YCTaHOBKaMn napaMmeTpoB B norne Humidity B
ounanorosom okHe Display Preference, koTopoe oTkpbiBaeTca HaxkaTuem knaeuw System Menu > Display >
Pref. (cm. nogpasgen 4.11.1).
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5.9 MaTtemaTtnyeckune BbipaxeHus

Mpnbop B2980 obecneunsaeT OyHKLNIO MaTeMaTUYECKUX BbIYUCTIEHWUI C NCMOMb30BaHWEM AaHHbIX pesyrb-
TaToB U3MepeHun. Pe3dynbTaT BblMUCIIEHNA MOXET MHOMLMPOBATLCA Ha 9KpaHe M Ucnornb3oBaTbCs AN 4o-
MyCKOBOrO KOHTPONSA M NOMy4YeHNss CTaTUCTUKKN rpadomKoB.

B nogpasagene 5.9.1 onucaHbl npeaBapuTeribHO 3aJaHHble MaTeMaTUu4eCKne BbipaXXeHu4.

UTtobbl 3agaTh MaTemaTMyeckoe BblpaxeHue, obpaliantecb k CrpagoyHuky no komaHOam SCPI (Keysight
B2980 SCPI Command Reference). Matematnyeckue BbipaKeHUSI MOXHO 3agaTb C MCMOMb30BaHUEM KO-
maHg :CALC:MATH. B nogpasgene 5.9.2 onncaHbl pecypcehbl, UICNOMb3yeMble B MaTeMaTUYECKNX BblPaXKEHMUSIX.

[Onsa npyMeHeHus YHKUMM MaTeMaTU4YecKnx BblYMCNeHMn obpallanTtech Kk nogpasgeny 4.5.1. Ytobbl Bbl-
BECTM Ha 3KpaH pe3ynbTaT BblYMCEHUA, OOpallanTeck kK nogpasgenam 4.2.2 n 4.7.1.

5.9.1 lMpeapBapuTenbHO 3aAaHHble MaTeMaTUYeCKUe BbipaXeHus

B npubope B2980 npenpaputensHO 3agaHbl cneylolme MmateMaTnyeckne BolpaxeHusa. OHU COXpaHATCA
B NamsATV npubopa npu BbIKMOYEHUN NUTaHNS.

e MacwTabupoaHue n cmellieHme (MXPLUSB)

¢ O6paTtHoe macwTabuposaHue u cmewweHne (MRECPXPLUSB)

o Bebluncnenue otHoweHus (RATIO)

¢ Bebluncnenue npoueHTHoro 3HadeHusa (PERCENT)

¢ Bebluncneruve otknoHeHus (DEVIATION)

e BbluncneHve npoLeHTHOro 3Ha4YeHus oTknoHeHns (PERDIV)

e Bbluncnenue gecatnyHoro norapudgma (LOG10)

o [lonnHomuHanbHoe BblidncneHne (POLYNOMINAL)

¢ BbluncneHve noBepxHOCTHOrO yaensHoro conpotusnexus cnos (SRESISTIVITY)

o Bbluncnenne obbvemHoro ygenesHoro conpotusnexus (VRESISTIVITY)

¢ Bbluncnenne mowHoctn (POWER)

¢ BbluncneHue conpotusneHus ¢ komneHcauven cmeeHns (OFFCOMPOHM)

o BbluncneHue koacpdpuumeHTa 3aBUCUMOCTH conpoTmBneHmns oT HanpsikeHus (VPLTCOEFF)
e BbluncneHue 3HayeHus "anbda" y Bapuctopa (VARALPHA)

B cnegytowmx copmynax obosHavyeHue [c] ykasbiBaeT KaHar, UCMonb3yeMbln Anst nsamepenunin. OgHako B

HacTosiLiee Bpemsi nNpubopbl B2980 nogaepxuBatoT Tonbko 3HadeHue 1. Hanpumep, ckansipHble gaHHble
namepeHnsa Toka obosHavaroTcs kak CURR 1 unu CURR.

B cnegyowmx dopmynax MCnonb3ylTcs npegonpeneneHHble MaTtemMaTuyeckme nepemMeHHble, KOTopble
paccmaTtpuBaloTcs B nogpasgene 5.9.2.

MXPLUSB

KoppekTupyeT macwutab u cMeLleHve Ans AaHHbIX M3MEPEHUI Toka C UCTONb30BaHWeM crieqytoLleii gop-
MynbI:

MXPLUSB=M * CURR|[c]+B

3necb M B — npegonpeneneHHble MateMmaTtny4eckne nepemMeHHble.

MRECPXPLUSB

KoppektupyeT maclutab obpaTHOW BENUYMHBLI 1 CMELLEeHE ONs JaHHbIX U3MEPEHMI TOKa C UCMOSb30BaHU-
eM cnegyouien popmynbl:

MRECPXPLUSB=M/CURR[¢c] +B

3necb M B - npeponpeneneHHble MaTteMaTn4yeckme nepemMmeHHble.
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RATIO

BbluncnsieT OTHOLWIEHME OaHHbIX U3MEPEHUN ToKa K AaHHbIM NpefonpenernieHHONn MaTtemaTuyeckon nepe-
mMeHHon TARGET c ncnonb3oBaHueM criegytowiern dopmyrbi:

RATIO = CURR[c] / TARGET

PERCENT

BbluncnsgeT npoueHTHOE 3HavyeHWe AaHHbIX U3MEPEHW ToKa OTHOCUTENbHO AaHHbIX NpeaonpeaerieHHONn
maTematmdeckon nepemerHon TARGET c ucnonb3soBaHnem cnegytoilen popmynbi:

PERCENT = CURR[c] / TARGET * 100

DEVIATION

BbluMcnsaeT OTKIIOHEHNE OaHHbIX U3MEPEHUn Toka OT AaHHbLIX NpegonpeaerieHHoNn MaTeMaTUdecKkon nepe-
meHHo TARGET c ncnonb3oBaHuem criegytoLlenn hopmMynbi:

DEVIATION = (CURR[¢] - TARGET) / TARGET

PERDIV

BbluncnsaeT npoueHTHOe 3HaYeHWe OTKIOHEHMSI AaHHbIX U3MEPEHUN TOKa OT AaHHbIX NpeaonpeaerieHHoNn
maTematumdeckon nepemerHon TARGET c ucnonb3soBaHnem cnegytoilen popmynbi:

PERDIV = (CURR[¢] - TARGET) / TARGET * 100

LOG10
BbluncnsieT AecaTuyHbIN norapMch AaHHbIX M3MepeHMVI TOKa C Ucnosib3oBaHMem cnep,yrou.l,elh (bOpMyﬂbI:

LOG10 = LOG(CURR[c])

POLYNOMINAL
BbluncnseT cnepytolee NONMMHOMUHAIBHOE BbIpaXeHNe:

POLYNOMINAL = A2 * CURR[c] * CURR[c] + Al * CURR[c] + A0

3necb A2, A1 n A0 — npegonpeaeneHHble MaTeMaTuyeckne nepeMeHHble.

SRESISTIVITY

BbluncnsieT noBepxHOCTHOE yaenbHoe conpoTtusneHue crost (OM) No AaHHBIM N3MEPEHUIA CONPOTUBIIEHMS C
ncnonb3oBaHMEM crefytoLen popmysbl:

SRESISTIVITY = EPER / GLEN * RES[¢]|
3pecb EPER (Mm) 1 GLEN (MM) — npegonpegeneHHble MaTemMaTuyeckme nepemMeHHble.

VRESISTIVITY

Bblumcngaetr obbemHoe yaenbHoe conpotuerieHune (OM-CM) MO AaHHbIM U3MEPEHUA COMPOTMBIIEHUSA C UC-
Nnonb30BaHWEM creaytoLen opmyrb:

VRESISTIVITY = EAR / STH * RES[¢] / 10

3pecb EAR (MM2) n STH (MM) — npeponpeaeneHHble MaTeMaTUYECKNE NEPEMEHHbIE.

POWER
BblumcnseT MOLHOCTL C UCMONb30BaHWeM crieaytoLen popmynbi:

POWER = VOLT[c] * CURR][c]

OFFCOMPOHM
BbluncnsieT conpoTUBnNeHne ¢ KOMNEHcaLUmen CMELLEHNS C UCMONb30BaHWEM crieaytoLein hopmyrbi:

OFFCOMPOHM = (VOLT[c][1]- VOLT[c][0]) / (CURR[c][1]-CURR[c][0])
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B aTOM BblpaxkeHuu:

VOLTI[c][0] u CURRIc][0] — oaHHble, U3MEPEHHbIE NPU HEKOTOPLIX U3MEPUTESbHBIX YCNOBUSX;
VOLTIc][1] » CURRI[c][1] — BaHHble, U3AMEPEHHbIE MPU APYIMX N3MEPUTENBHbIX YCIOBUSX.

VOLTCOEF
BblumcnsieT koadpdmLUMEHT 3aBUCUMOCTU COMPOTMBIIEHUSI OT HaMpPsPKEHWUS C MCNOMb30BaHWEM Creaylollen
dhopmynbi:
VOLTCOEF = (RES[¢|[1]-RES[¢][0]) / (RES[c][1] * (VOLT[¢][1]-VOLT[c][0]))
* 100 %
B aTOM BblpaxeHuu:

RESIc][0] n RES[c][1] — pe3ynbTaTbl U3MepeHnsi CONPOTUBIIEHNSI B NEPBOWN M BTOPOW TOYKE, COOTBET-
CTBEHHO;

VOLT[c][0] n VOLT[c][1] — pe3ynbTaTbl MU3MEPEHMS HANPSIKEHUS B NEPBON N BTOPON TOYKE, COOTBETCT-
BEHHO.

OT0T KOIPDULMEHT XapakTepmnsyeT 3aBUCUMOCTb COMPOTUBIIEHUS OT HAMPSPKEHUS Y PE3UCTOPOB (OTKIOHE-
Hue oT 3akoHa Oma).

VARALPHA

Bblumcnget 3HaveHue "anbga" y BapucTopa no crneayoLlen popmyne:
VARALPHA =log(CURR[¢][1] / CURR[c][0]) / log(VOLT[c][1] / VOLT[c][0])

B aToM BbipaxeHuu:

CURRI[c][0] u VOLT[c][0] — nameputenbHble OaHHbIE B HEKOTOPOM TOYKE HA HENMMHEWHOW BONbT-aMmnep-
HOW XapaKTepucTnke BapucTopa;

CURR]c][1] n VOLT[c][1] — namepuTenbHble OaHHbIE B OPYrOW TOYKE.

5.9.2 Pecypchbl, UCNofnb3yeMble B MaTeMaTUYE€CKUX BblpaXKeHUsX
B maTtematunyeckmx BbIpaXXeHUAX, 3aaBaeMbIX norb3oBareniemM, MoryT NCnoJib30BaTbCA criegyrLlime pecypchbl:

. Pe3epBHb|e nepemMeHHble

I'IepemeHHb|e, nepe4yncrieHHble B Tabnuue 5-3, 3ape3epBupoBaHbl AnA CHUTbIBAHUA UIMEPUTENTbHbIX
AaHHbIX BbIXO4a NCTOYHUKA HaAMpPAXXeHUA.

CkanspHas nepemeHHasi UICnonb3yeTcs A5 AaHHbIX M3MEPEHUI B TOYKE.

BekTopHas nepemeHHas (Tuna "mMaccus") NCNonb3yeTcs AN AaHHbIX UBMEPEHUIN C Pa3BEPTKON.
e MaTemaTnyeckune onepartopsl

JocTynHbl cnegyioLme onepatopsbl:

*  ApudmeTnyeckme onepaTtopsl: +, —, ¥, /, A (cm. Tabnuuy 5-4)

*  OnemeHTapHble oyHKumu: In, log, sin, cos, tan, exp

®dyHKUMK log (BecsaTudHbIi norapudm) u In (HaTypanbHbIA Norapugm) BIMONHAOT onepawunio nocne Bbl-
yncneHns abconTHOro 3HaveHus. MoaTomy ecnm 3agaHo oTpulaTenbHOe 3HaYeHne, OHW He Bbi3blBaloT
OLWMOKy, a BbIMUCTIAIOT Kak NONoXuTensHoe 3HavyeHne. Hanpumep, log(—10) BbiumcnseTtcs kak log(10) = 1.

o MaTtemaTtnyeckme nepemMeHHbIe

B maTtemaTtuyeckux BblpaXeHMSIX MOXHO MCMoNb3oBaTb A0 32 nepeMeHHbIX. 3a OONOMHUTENbHOW WH-
dopmaumen obpallantech k nogpasgeny 4.5.2.

MepeuncrneHHble B Tabnuue 5-5 matemaTtuyeckne nepemeHHble onpepeneHbl Ang npegonpeaeneHHbIX
MaTemaTuyecknx BoipaxkeHui B npubope B2980. MpenonpeaeneHHble MaTeMaTu4yeckue nepemMeHHble He
CTUpAalOTCH U3 NaMATU NPU BbIKMOYEHUN NUTaHWs. [Mpu BKKOYEHUN NUTaHKa nnn npu cbpoce (KomaHaom
*RST wnun device clear) ona Bcex npegonpeneneHHbIX MatemMaTU4eCcKkmx nepemMeHHbIX yCTaHaBnMBaeTcs
3HayeHune 0.
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Pe3epBHble nepemMeHHble " OnucaHue
CkansipHble BeKTopHble
CURRIc] CURR[C][] [aHHble n3aMepeHnin Toka
CHAR]c] CHARIc][] HaHHble namepeHun 3apsiga (B2985A n B2987A)
VOLTIc] VOLTIc]] [aHHble namepenunin HanpsbxkeHnsa (B2985A n B2987A)
RES|c] RES[c][] HaHHble namepenun conpoTmenenns (B2985A n B2987A)
SOUR]c] SOUR[c]] [aHHble yCTaHOBKM NapaMeTpOoB BbIXOA4a MCTOYHUKA HaNpsKeHUs

(B2985A n B2987A)

TIME][c] TIME[c][] [daHHble BpeMeHn (MeTKn BpeMeHM)
TEMPIc] TEMP[c][] HaHHble namepeHun temnepatypbl (B2985A n B2987A)
HUM[c] HUMIc][] [aHHble namepeHun snaxHoctn (B2985A n B2987A)

1) YucneHHbIn cyddmke [c] cnyxuT 4ns ykasaHus Homepa kaHana. OfHako B HacTosiwee Bpems npubopsl B2980 nogaepxvsaioT
TOMbKO 3HaueHue 1. Hanpumep, ckanspHble AaHHble n3MepeHus Toka obosHavatoTcs kak CURR 1 unu CURR.

Ta6bnuua 5-4 ApudmeTnyeckme n yHapHble onepaTopbl

MpuopuTeT 3apgaum OnepaTtop OnucaHue
Bbicokui () Ckobku
+n-— YHapHbI onepatop "nntoc" 1 yHapHbIn onepaTop "MuHyc"
A OnepaTop BO3BEAEHNS B CTEMNEHD
*unl OnepaTtop yMHOXEHUS 1 onepaTop AeneHns
Huskuii +n-— OnepaTtop CnoxeHus 1 onepaTop BblYUTaHUS

Ta6bnuua 5-5 [peponpeneneHHble MaTeMaTUYECKUE NEPEMEHHbIE

Uma OnucaHue
M MacwTabHbIn KoadpdnUmMeHT
B CwmelleHne
A0 MacwTabHbIn kKoadpdumumeHT ans pasmepa 0
A1 MacwTtabHbIn KoadpdmumeHT ons pasmepa 1
A2 MacwTtabHbIn KoadmumeHT gns pa3mepa 2
TARGET LleneBoe 3Ha4yeHue ANS BblYUCIEHUS NPOLEHTHOrO 3HAYE€HUS, OTKITOHEHUS NN OTHOLLEHUS
EPER MepumeTp anekTpoaa
GLEN 3asop anekTtpoga
EAR Mnowanb anekTpoaa
STH TonwwmHa obpasua
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5.10 [onycCKOBbIA KOHTPONb

PesynbTatom 4oMyCcKOBOro KOHTPONS sABNAETCS cyxaeHue Tuna "rogeH/HerogeH" (PASS/FAIL) no pesynbta-
TaM U3MEPEHUN WUIM MaTEMaTUYECKMX BblYMCIEHWUN. [JOMyCKOBbIA KOHTPOMb MOXET Mpou3BOAUTLCS, ecnu
ycTaHoBneHbl Ha ON dyHKUMM MHOMBMOYANBHOMO U KOMMIIEKCHOrO OOMYCKOBOro KOHTpons. [Ona GyHkepos
KOMIMIIEKCHOro JOMYCKOBOro KOHTPOMS MOXHO 3afaTb A0 12 TeCcToB AOMYyCKOBOrO KOHTPONS.

KomnnekcHbIn ,D,Ol'lyCKOBbII7I KOHTPOJb NogaepXuBaeT aABa pexnma pa6OTbIZ

o Pexwum knaccndpukauum (Grading)

lMpon3BoanT JOMYCKOBLIN KOHTPOMb ANA MakcuMyM 12 TecToBbIX npegernioB (GyHKepoB), noka He OyaeT
obHapy)XeH HebnaronpuaTHbIN ncxod. MNpumep dyHKLUMOHANBHOM CXeMbl MokasaH Ha puc. 5-7.

e Pexwum coptuposku (Sorting)

lMpon3sBoanT JOMYCKOBLIN KOHTPOMb ANA MakcumMyM 12 TecToBbIX npegernioB (GyHKepoB), noka He OyaeT
oOHapy)xeH bnaronpuaTHbIn ucxod. MNMprumep yHKUMOHANBHOM CXeMbl NMOKa3aH Ha puc. 5-8.

MopopoepxuBaloTca Takke nepeyncrneHHble Hmke (PyHKUMOHAamNbHbIE BO3MOXHOCTU B3aUMOAENCTBUSA Yepes
coegunuTens Digital I/O n Bo3MOXHOCTb knaccndukaumm UCMbITbIBAEMbIX YCTPOWUCTB C NMOMOLLLIO MaHUMy-
naTopa (COpTUPOBLUMKA) SNEKTPOHHBIX KOMMOHEHTOB.

o [lpuem ctpob-umnynsca SOT (Havano ucnbiTaHms)

o [lepenaya ctpob-umnyneca EOT (koHeL, ucnbiTaHus)

o [lepepava curHana BUSY (3aHATO)

o [lepepayva 6utoBow kombuHaumm (bit pattern) gna nHavkaumm pesynetarta cyxgeHms PASS/FAIL.

Ha puc. 5-7 n 5-8 ctpob-umnynsc SOT (Hayano ucnbiTaHWs) NnepegaeTcs COPTUPOBLLUMKOM KOMMOHEHTOB,
NnoaKtoYeHHbIM K npubopy B2980 vepes coegnnnTtens Digital I/O.

YUT06bl yCTAaHOBUTL NapaMeTpbl KOMMIIEKCHOIO AOMYCKOBOro KOHTponsi, o6pallaiTeck k nogpasaeny 4.5.3.

YTt06bl YyCTAaHOBMTL NapaMeTpbl MHOVBMAYaNbHbBIX TECTOB AOMYCKOBOIO KOHTPOIS, obpallanTech Kk nogpas-
aeny 4.5.4.

Pesynbtat komnnekcHoro gonyckoBoro koHTponsa (PASS wunu FAIL) oToGpaxaeTca ¢ M3MeputenbHbIMM
AaHHbIMK B pexxnme oTobpakeHus Meter. UTo6Gbl BbIBECTM Ha 9KpaH XypHan perucrpaumm pesynbTaToB Ao-
MyCKOBOIrO KOHTpONs, oOpawanTtech k nogpasgeny 4.7.2.

m [lonyckoBbI KOHTPONb AN pe3ynibTaToB MaTeMaTU4YecKux onepauum
Ecnn matemaTyeckoe BbIpaXeHUe COAEPKUT BEKTOPHYKO OnepaLmio, TO KONNYeCTBO cobbITuin 3anycka cbopa AaHHbIX
LOMKHO BbITb PaBHLIM UM 6OMbLLE MaKCUManbLHOTO HOMEpa BEKTOpa.
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Mpumep nHankauum coctosHua PASS, korga
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Puc. 5-7 Tpuvmep yHKLMOHANBHOM CXeMbl OnepaLuuii 4OMYCKOBOrO KOHTPOSS B peXmme knaccugukaumm
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START
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Pexum otobpaxerus Meter

L

B Wait for SOT

l +0.002800 pA

Source and Sense

PASS

Perform
Limit X ?

No

04

No

No

-
4-3?»

h 4

Display “FAIL* Display “PASS”
Output Output
Fail Pattern Pass Pattern

Another

Yes Device ?

Pexum copTipoBkm

Puc. 5-8 Tlpuvmep yHKLUMOHANBHON CXeMbl onepaumii JOMYCKOBOro KOHTPOMS B PEXUME COPTUPOBKM
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5.11 bydep AaHHbIX rpadukoB

Bydep gaHHbIX rpadmkoB cobupaeT AaHHble N3MepeHnn 4O MOMeHTa obHapyxeHus 3anonHeHus Bydepa.
MakcumanbHbi pasmep AaHHbix coctaBnsetr 100000 6nokos. oTOK AaHHbIX NokasaH Ha puc. 5-9. OguH
BnoK AaHHbIX MOXeT copepaTb pa3HoobpasHble AaHHble, HanpuMep, AaHHble U3MEPEHUN TOKa, AaHHble
n3MepeHun 3apsaa, AaHHble U3MEpPEeHU HanpsXKeHus, JaHHble M3MEPEHUI CONPOTUBIEHUS, JaHHbIE BbIXO-
Aa WUCTOYHUKa HanpshkeHus, JaHHble pe3ynbTaToB BbIYMCMNEHUIA, AaHHblE OOMYCKOBOrO KOHTPONS, AaHHble
BPEMEHMN, AaHHble TemnepaTypbl, JaHHbIE BIAXHOCTU U AaHHblE COCTOSAHUS. [JaHHble BbIGUpatoT C MOMOLLbIO
knaeuw Format B rpynne knaeuw 1/O (cm. pa3gen 4.10).

[lns yctaHoBKM napameTpoB Oydepa AaHHbIX rpacmkoB obpallanTteck Kk nogpasgeny 4.5.5.
MepemeHHble Ha puc. 5-9 ykasbIBaloT cneayolime AaHHble.

o VOLT — paHHble namepeHun HanpshkeHus (B2985A n B2987A)

e CURR — gaHHble namepeHuin Toka

o CHAR — gaHHble nsmepenuii sapsiga (B2985A n B2987A)

o RES — gaHHble namepeHuii conpotuenexus (B2985A n B2987A)

e TIME — gaHHble BpeMeHU (METKM BPEMEHN MOMEHTa 3arnycka Hayana nsMmepeHui)

e STAT — gaHHble COCTOAHUSA

o SOUR — paHHble BbIXxoAda UCTOYHUKA HanpsikeHus (B2985A n B2987A)

e CALC - paHHble pe3ynbTaToB MaTeMaTU4eCKMX BbIYUCIEHWMIA UMW [aHHblEe [OMYCKOBOrO KOHTPOMS
(= nepBWYHbIE AaHHbIE — OAHHbIE CMELLEHNS)

o TEMP — gaHHble namepenun temnepatypbl (B2985A n B2987A)
o HUM — gaHHble namepeHun snaxxHoctu (B2985A n B2987A)

Ecnu gaHHble xpaHsTcs B Bydepe AaHHbIX rpacddUKoB, TO MOXHO BbIYMCIIUTL CTATUCTMYECKMe AaHHble. Mo-
ryT ObITb BbIYMCIIEHBI ClleaytoLMe CTaTUCTUYECKUE AaHHbIE:

¢ MEAN - cpegHee 3HadyeHune

e SDEV — ctaHgapTHOe OTKINOHEeHne
e MIN — MMHMMarnbHOEe 3Ha4YeHne

o MAX — makcumanbHoe 3HavyeHue
o PKPK - mexaynukoBoe 3HavyeHune
o BIN — konnyecTBo GyHKEPOB

Ctatuctunyeckume gaHHole (3a ucknodeHnem PKPK 1 BIN) anga ganHeix CURR, CHAR, VOLT, unu RES moryT
oTobpaxaTbcs B Ananorosom okHe Trace Statistical Result (cm. nogpasgen 4.7.3).

Monb3ynTecb BHELUHMM KOMMbIOTEPOM Arsi OTOOpaXXeHUs AaHHbIX, KOTOpble HE MOryT OToBpaxaTbCsi Ha 3K-
paHe npubopa B2980. 3T gaHHble MOXHO 3anuncaTb Ha USB-Hakonutenb, NOAKMIOYEHHbIA K COEANHUTENIO
USB-A Ha nepegHei naHenu, unu cuntbiBaTb komaHgamm SCPI.

Mpexae Yem BoiknoyaTh Npubop B2961A/B2962A, He 3abyabTe COXpaHWTb UK cuMTaTh AaHHble. Bydep aaHHbIX rpa-
(HMKOB OYMLLAETCS MPK BbIKMKYEHUM npubopa.
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H - — # Result > Meas

File >Save > Meas <« — — — 1 |TIME, TEMP, HUM,
STAT, SOUR
MATH
Result > Meas . o | (MATH) _ lealc L
TIME Limit Test
File >Save > Math 4 — —|— — — — 1 STAT Offset
1
Result » Limit CALC
FilesSave > Limit | .ov o = T T 1ITIME
STAT
¥ ¥ ¥
Trace i
FEE(@—
VOLT,CURR, H - — — 4 — — — —»MEAN
CHAR, RES, SDEV || _
SOUR, CALC, MIN |
TIME, STAT, Binnin MAX |
TEMP, HUM IZIE PKPK |
T I T |
| |
1 D, A% 7 D] . . AR il iy o s i i v
File » Save » Trace < E Result Y Trace

Puc. 5-9 TloTok gaHHbIX B Oydepe AaHHbIx rpacmkoB
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5.12 lNporpamMmHas namsaTb

lMporpamMmHas NamsiTb BPEMEHHO XPaHUT KOMaHAHble CTPOKU. 3aHECEHHyl0 B NamsTb NporpaMmMy MOXHO
BbIMNOJTHATL C UCNOJ1b30BaHMEM KIlaBULL Ha nepe,u,HePl naHenn nnn aBToMmaTu4eckn npu BKINKOYEHUN npm6opa
B2980 (cMm. pasgen 4.9 n onucaHue knaeuwu Start-up Ha cTp. 126). B Tabnuue 5-6 nepeuncneHsl knasmn,
KOTOPbIMM MOMb3YHTCA ANS YNpaBneHns NporpamMmmMHON NamsaTbio, a Takke yKasaHbl U3MEHEHUSI COCTOSIHUSA
Npy HaXkaTum 3TUX KNaBuLL.

MporpammHasi NnaMsTb NO3BONSAET N3bexaTb TaKUX NPOLEAYp B BbINOSHEHUM NMPOrpaMMbl, kak nepenaya Ko-
MaH[, NpPOoBepKa CUHTaKcKca KomaHa 1 npeobpasoBaHne KOMaHA BO BHYTPeHHMe koAbl. [o3aTomy ncnonb3o-
BaHWe NpPOorpaMMHON NamsiTU NO3BOSISIET YCKOPUTL BbIMOSHEHME NporpaMm. 3arpyska nHTepdeinca u Komrb-
loTepa cBOAWUTCHA K MUHUMYMY, €CN B NMPOrpaMMHON NaMsATU XPaHATCA 4acTo UCMONb3yemble KOMaHOHbIe
CTPOKM.

MporpaMMHy0 MamMATb MOXHO onpefenuTb ¢ Ucnonb3oBaHmem komaHng SCPI, korga npmnbop B2980 Haxo-
OUNTCS B peXMME OMCTaHUMOHHOIO ynpasnenus. Cm. CripasoyHuk no komaHOam SCPI (Keysight B2980 SCP/
Command Reference).

o Konuyectso nporpamm, xpaHswmxcsa B namsatu: 100

o KonuyecTtso nporpamMmm, UCNOfb3yeMbIX AN aBTOMaTUYECKOro BbINOMHEHUS NPW BKMOYeHUU npubopa: 1
o O6wwmi pasmep namaTtu: 100 kGant

o MakcumanbHasa anuHa CTpoku: 256 6ant

o  MwuHMManLHOEe KONMYecTBO CMMBOJIOB B MMEHM nporpammebl: 32 ¢ byksamu, uudpamu, gedpmcamm n cnum-
BOMamMmu nogyepkmsaHus (_).

Tabnuua 5-6 Knasuwu ynpasneHus nporpaMmmon (pyHKUMOHanNbHbIE KNaBuLK) N UISMEHEHUSI COCTOSTHUSA

KnaBuwa TekyLiee COCTOsIHUE BbIMOJIHEHUS NPOrpaMMbl
ynpasnenus Pa6oTaeTt MpuocTaHoBREHO OcTaHOBNEHO
Run Ownbka K cocTosiHuto "PaboTtaeTt” K cocTosiHuto "PaboTtaeTt”
Pause K COCTOSAHMIO MpuoctaHoBMNEHO OctaHoBneHo
"MpunocTtaHoBneHo"
Step Ownbka K cocTosiHuio "PaboTtaet" K cocTosiHuto "PaboTtaeTt”
K COCTOSIHUIO K COCTOSIHUIO
"TMpuoctaHoBneHo" "TpuoctaHoBneHo"
Stop K cocTosiHuMto "OcTaHoBNEHO" | K cocTosiHMIO "OcTaHOBMNEHO" OcrtaHoBrneHo
Continue Owwmbka K cocTosiHmo "PaboTtaet" Owubka
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5.13 Cucrtema 3anycka

Mpnbop B2980 nopgmepxwuaer mogens ARM-TRIGger, onucaHHyto B CnpaBoyHuke no komaHgam 71999
SCPI Command Reference. Hnxe onncaHo gyHKLUMOHMPOBaHUe 3Ton Mogenu (cm. Takke puc. 5-10).

Cwuctemy 3anycka MOXXHO UHULMANu3npoBaTh HaxxaTueMm knasuwmy Single Ha nepegHern naHenu.

3a onvcaHneM ycTaHOBKM MapamMeTpoB 3arnycka obpawanTtecb Kk onucanutio "CybnaHenb Trigger Setup” Ha
cTp. 98 n k nogpasgeny 4.6.1.

1) MNepexoguT Ha ypoBeHb akTnBusaumu (ARM), ecnu Bbina nHMumManuaMpoBaHa cuctema 3anycka.

2) Oxwnpgaet cobbiTnss ARM, koTopoe npeacTaBnseT cobon curHan oT UCTOYHMKa 3anycka ARM.

3) Mepexoout Ha ypoBeHb TRIGGER, ecnu 6birio o6HapyxeHo cobbiTue ARM 1 UCTEKNO BpeMs 3a0epKKM
ARM.

4) Oxupaet cobbiTna TRIGGER, koTtopoe npeactaensaeT cobow curHan ot uctodHuka 3anycka TRIGGER.

5) BbinonHsieT gencTeme yCTpOWCTBa, ecnun 6bino obHapyxeHo cobbiTve TRIGGER u nctekno Bpems 3a-
nepxkn TRIGGER.

6) MNoBTOpsieT onepauuun No NyHkTam 4 n 5, noka He 6ygeT JOCTUIHYTO 3adaHHOE KONMMYEeCTBO COObITUN 3a-
nycka (Trigger Count), 3aTem nepexogut Ha ypoBeHb ARM.

7) MNoBToOpsieT onepaummn No NyHkTam 2 + 6, noka He ByaeT AOCTUrHYTO 3a4aHHOE KONMMYECTBO COOLITUIA ak-
TmBm3auum (ARM Count), 3aTem nepexognT Ha ypoBeHb oxnganus (Idle).

OTa Mofenb 3anycka NpUMeHsIeTCs He3aBNUCUMbIM 0Bpa3oM K ABYM AEWCTBUSAM YCTPOMCTB: Transient (Bbixoad
NCTOYHMKA HanpsikeHus y npubopos B2985A n B2987A) u Acquire (nsamepenune). [iBa 4enctems MoryT Haum-
HaTbCA OAHOBPEMEHHO WUIK pasaerbHO.

INGTTTTEEY /TS Knasmwa Run/Stop

Knasuwa Run/Stop yctaHaenmeaet paboty cuctembl 3anycka Ha AUTO wmm Ha OFF.

B coctosHun AUTO npubop nosTopsieT u3mepeHne (AencTeue ycTponctea Acquire) npu npeaBapuTenbHO 3adaHHbIX
ycrosusix 3anycka. [leictaume yctponctaa Transient (NepekroyeHne) He BbINOTHAETCS.

B oTHOWeHUM npeaBapuTENbHO 3aaHHbIX YCHOBMA 3anycka obpalyaiiTeck K onucaHuto knaemwin Run/Stop B pasgene
41.

5.13.1 UcTo4HMK 3anycka

Mpnbop B2980 nopaepxmMBaeT NnepeyvmcrieHHbIe HMKE UCTOYHMKKN 3anycka. VICTOYHMK 3anycka JormkeH ObiTb
ycTaHoBneH Ha cobbitne ARM n cobbite TRIGGER nHaneBmagyansHo.

e AUTO (aBTOMaTMyeckuin BHyTpeHHUIn 3anyck, AINT) — UCTOYHMK 3anycka aBTOMAaTMYECKM BbiOUpaeTcs
NpMBopPOM C NOMOLLbI0 BHYTPEHHENO anroputMa Ans onTMManbHOW aganTauumn K JaHHOMY pexumy pabo-
Thl.

¢ BUS - komaHga anctaHumoHHoro ynpaeneHus, Hanpumep, GET, TRIGger nnn *TRG.

¢ TIMER (tarimep, TIMer) — curHan oT BHyTPEHHENO MCTOYHMKA NEPUOANYECKOro CurHana, nepmog KoTopo-
ro sagaetcsa nonem Period.

e INT1 unu INT2 (BHYTPEHHUI) — cUrHamn oT BHyTPEHHEW WinHbl 1 nnn 2.

e EXT1, EXT2, EXT3, EXT4, EXT5, EXT6 vnn EXT7 (BHELHMIA) — CUrHAnN ¢ KOHTaKTHOro BbIBOAA N COEAM-
HuUTens undposoro BBoaa-eeiBoga Digital 1/0 Ha 3agHelt naHenu (3gecb n =1+ 7).

e LAN —3anyck LXI

e TIN — curnan c coegnHuTens Trigger Input
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Trigger key
Auto key CocrosHue oxunaaHms
ldle
Initiated ?
Yes
R e S R R S R e A e LT RO A e S iNT12
ARM Layer :>‘ Trigger output | 115 —>| Triggeroutput |05
YpoBeHb akTBM3aLmK before ARM LAN aftar ARM LAN
v TOUT i
l ARMcount =0 |
AUTO Yes
BUS v ’
nver [ ARM _»’ Event 0 foag i
INT1-2 !
s event detector A
LAN INF. (infinity)
TIN
v I ARM count +1 ‘
| ARMdelay | ;
—| Trigger output | N2 — T tput | NTI-2
TRIGGER Layer 99 P i rigger output | g1
YpoBeHb 3anycka before TRIGGER LAN after TRIGGER LAN
v TOUT TouT
TRIGGER count = 0 |
AUTO Yes
e TRIGGER E : t N
TIMER ven 0
> ?
INT12 | eyent detector Last count
EXT17 1t0 100000
LAN INF. (infinity)
TIN
TRIGGER count + 1
A 4 Y
TRIGGER delay |
- INT1-2 - INT1-2
:>‘ Trigger output ‘Exﬂ_? :>’ Trigger output  |gxm1-7
before Device action LAN after Device action LAN
\ 4 TOUT TouT

Device action (Transient or Acquire

) |

[encTaue ycTpoictea

Puc. 5-10 Cuctema 3anycka npubopa B2980
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5.13.2 [lencTtBuA yCTPOUCTB
Mpnbop B2980 nogaepxuBaeT cneayoLme EVNCTBUSA YCTPOUCTB (CM. puc. 5-11).

e [lenictBne nepeknioveHus (transient) — BbIxog NCTOYHMKA HanpsikeHns y npuéopos B2985A n B2987A

KaHan nctovHuka HanpskeHUs HaYMHaEeT BbIBOA HaMNpsKeHUst AN NoAayn O4HOro BbIXOAHOMO 3HaYEHUs,
ecnu 6bino o6HapyxeHo cobbiTe TRIGGER 1 uctekno BpeMs 3agepxkm MCTOYHMKA.

e [lencteune cbopa gaHHbIX (acquire) — usmepeHne

N3mepuTenbHbIA kaHan HauMHaeT U3MepeHMe ANs NOfyYeHusl O4HOro 3MeMeHTa U3MepUTENbHbIX AaH-
HbIX, ecriv 6bino o6HapyxeHo cobbiTe TRIGGER 1 uctekno Bpems 3agepku MamepeHun.

[eictaue yctpoictea TRANsient
— ONsi BbIBOLA HAMDSXEHNS —

'y
!
3apepxKa UCTOUHMKE 3apepxka UCTOYHNKA | Baverute CTyneH
I 1 1
F== =
: 1 i i
[} T
: ] l
] : 3HaveHne |
: I CTyneHn :
. ! :
o— ' ®

3anyck 3anyck

[LeiicTaue ycTpoictea ACQuire
— ANs U3MEpPeHust —

3anepxka 3anepxka
uamepeHs .I/IamepeHm.e uaepeH IM3MepeH“?

R e T
- -

3anyck 3anyck

Puc. 5-11 [dencrteus ycTponcTs: nepekntoveHue (transient) nu cbop gaHHbIx (acquire)

5.13.3 BbiBOA cMrHanoB 3anycka

Mpnbop B2980 moxeT BbIBOAUTL CUIHAN 3anycka npu XpoHMpoBaHWUM Bbixoda 3anycka (Trigger output), kak
nokasaHo Ha puc. 5-10. [Ins BbiBoga curHana 3anycka MMerTcs crnegyloLime BapuaHThbl:

BHyTpeHHss wuHa (INT1, INT2)

Mopt LAN

KoHTakTHbI BbIBOA coeannHmnTens Digital /0 — EXT1, EXT2, EXT3, EXT4, EXT5, EXT6, EXT7
Coepunutenb Trigger Output (TOUT).

BbiBOg CMrHamoB 3amycka MOXHO YCTaHOBWUTb C MOMOLLbIO AManoroBoro okHa Trigger Configuration (cwm.
nogpasgen 4.6.1). B Tabnuue 5-7 nokasaHO XpOHMPOBaHWE BbiBOAA CUrHasoB 3afycka M YCTaHOBKM napa-
MeTpOB.
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Trigger Output
XpoHupoBaHMe BbIBOAA CUrHArNoB 3anycka Layer Action Output Tl_'ig_ger
(ypoBeHb) (neicTaue) (Bbixoa | Timing
3anycka)
Havano yukna aktusmsauum ARM TRANS. ans ON BEFORE
3aBepLUeHue LyKna akTUBM3aLm ARM AeNCTBIA ON AFTER
NepeKoYEHNS UNn
Havano uukna sanycka TRIGGER | AcQ. ans peiicteus ON BEFORE
3aBepLueHune Lmkna 3anycka TRIGGER cbopa AaHHbIX ON AFTER
Hauvano gencreus nepekntodeHus (Transient) ACTION TRANS. ON BEFORE
3aBepLueHne AeNCTBMSA NEPEKTHYEHNS ACTION TRANS. ON AFTER
Hauvano gencteusa cbopa gaHHbix (Acquire) ACTION ACQ. ON BEFORE
3aBeplueHne aencTems cbopa gaHHbIX ACTION ACQ. ON AFTER

[nsa ncnonb3oBaHNst KOHTAKTHOrO BbiBoda coeanHuTensa Digital 1/0 Heob6xooumMo yCTaHOBUTL (PYHKLMNKO KOH-
TaKTHOro BblBOAA, MOJIAPHOCTb BbIXOAHOIO CUrHamna 3arycka, TWM 3anycka, AnUTENbHOCTbL MMMynbca U na-
pameTp Output Trigger Timing. ObpawiariTecs k pasageny 2.8 n k nogpasgeny 4.10.6.

[na ncnonb3oBaHua coeguHutens Trigger Out HEO6XOAMMO YCTaHOBUTL MOMSAPHOCTL BbIXOQHOMO curHana
3anycka, TUn 3anycka, AnMTensHOCTb uMnynbea 1 T.0. (cM. noapasgen 4.10.8).

5.14 ®dyHkuua Save/Recall

OTa yHKUMA CAYXNUT AMst COXpaHeHns B NaMsaTu U BbI30Ba M3 NaMsaTU BCeW MHAOpPMaLmMn YCTaHOBKW napa-
MeTpoB npubopa. [Ona aTon uLenu nNpegycMOTPeHo NATb obnacTten XpaHeHust BO BCTPOEHHOW 3HEepro-
Hesasucumon namatn (NVRAM).

Mpn HaxaTum knaeBuwm Save nnn Recall oTKpbIBAaeTCA OKHO COOBLLEHMS U MOABNATCA NSATb PYHKUMOHAMb-
HbIX KraBuw Ang Bbibopa obnactn namaTtu. Toraa HaxaTtve yHKLMOHaNbHOW KNaBuLLM NPUBOOUT K 3aHece-
HUIO B MaMSATb UK K BbI3OBY M3 NaMAT! MHAOPMaLMK yCTaHOBKM napaMeTpoB npubopa.

Knasuwa ans Heucnonb3yemow obnactn namatn umeeT obo3HaveHve #n <Empty>. KnaBuwa ans ncnonb-
3yemomn obnactu namaTn nmeeT obosHadeHne #n HH:MM:SS (BpeMms). 34ecb #n NpuUHUMaeT 3HaveHus #1,
#2. #3, #4 n #5.

m DYHKLMA aBTOMaTUYECKOrO COXpaHeHUA y npubopos B2983A n B2987A

OTa (yHKUMa aeicTyeT npu nutaHum npubopos B2983A n B2987A ot akkymynstopHomn 6atapen. Ecnv yposeHb 3aps-
Aa akkymynsTopHon 6atapen ynaget Huxe 5%, npubop aBTOMATUYECKN COXPaHSIET B CKPbITON S4Yelike BHYTPEHHEN na-
MSTW BCIO MHEOPMALMIO YCTAHOBKM NapaMeTpoB C MOMb30BATENLCKUMU JaHHLIMU U BOCCTaHABIMBAET WX MPW criedyto-
LL{eM BKITIOYEHUN NUTaHKS.

5.15 ®PyHKumua obnervyeHusa gocrtyna K ¢pannam (Easy File Access)

®yHKUMa gocTyna Kk dharinam ucnonb3yeT npotokon MTP (media transfer protocol) gns obnerdeHuns 3arpysku
B KoMmnbtoTep dannos npubopa B2980 (n3amepuTenbHble AaHHble, YCTAHOBKM NapameTpoB npubopa u ak-
paHHble n3obpaxeHus).

UTt06bI BOCMONbL30BaTLCA 3TOM (OYHKLMEN, AENCTBYNTE cneayowmnm obpasom:

1. Ycrtanosute ON B none Easy File Access B ananorosoM okHe USB Status, koTopoe oTKpbIBaeTcs Haxa-
Tvem knaeuw System Menu > |0 > USB.

M3meHeHne 3Ton ycTaHoBKM TpebyeT nepesarpy3ku npmbopa B2980.
2. TpucoeguHnTe npmbop B2980 k komnbloTepy Yepes npunaraembii kabens USB.

Koraa Bbl genaeTte 3TO BnepBble, yCTaHaBnNMBaeTcsa Aparnsep. [pu nocneayowmx NoAKMIOYEHNAX Ha 3K-
paHe KoMMbloTepa nosiBrsieTcs BennbiBaowee okHO AutoPlay. Torga Bbl CMOXeTe OTKPbITb YCTPONCTBO
ansa obpalleHuns K annam, KOTopble XpaHATCS BO BHyTpPeHHen namaTtn npubopa B2980 n Ha nogknto-
YeHHOM K npubopy USB-Hakonutene.
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Mpnbop B2980 otobpaxaeTcst B hannioBO CUCTEME BaLIEro KOMMbOTEPA KakK HAKOMUTENb, AOMyCKato-
LM 3annCb U CYNTbIBAHUE, @ BHYTPEHHAS NamATb 1 BHewHnn USB-Hakonutenb oTobpaskatoTcs kak nod-
pasgenbl 3TOro HaKoNUTEens.

3a pononHuTensbHoW uHdopmaumen obpalantecs K AOKYMEHTY Readme . html B KOPHEBOW Nanke BHYT-
peHHen namaTu.

Utobbl MOXHO ObIo ynpaensTe npubopom B2980 ¢ nomowlbo KOMMbIOTEPa, OH AOMKEH BbITb YCTAHOBMEH C MAKETOM
nporpamm Keysight 10 Libraries Suite unu aksusaneHTHeiM. OfHako 310 He TpebyeTcs, eCnm Bam He HYXHO UCTaHLK-
OHHOE YrpaBlieHWe Uy eCnivt Bbl UCMOIb3yeTe QYHKLMI0 JOCTYNa K pannam B pexume pyyHOro ynpasrieHus.

5.16 DyHKUMA aBTOMATUYECKOro onpeaerieHUsa 4acTtoTbl CETeBOro
HanpsXXeHus

Mpnbop B2980 moxeT aBTOMaATUYECKM OMpenensiTb YacTOTy CETEBOrO HarpsiKeHUs Npy BKITHOYEHUU MUTa-
Hua. 3Ta dyHKUMA HocuT HasBaHne Power-on PLC Detection. OnpegensieTcsi 1 aBToMaTMyeckn yctaHaBnu-
BaeTCs 3Ha4yeHue 4actoTbl ceTeBoro Hanpspkenus (50 'y nnm 60 u). 3Ty yCTaHOBKY MOXHO MPOBEPUTL MO
PYHKLMOHaNbHOM KnaeuLle, KoTopasi oTobpaxkaeTcst npy HaxaTtuu knasuw System Menu > System > PLC.

Bbl MOXeTe 3agenicTBoBaTh UMM OTKMIOYNTL 3Ty OyHKUMIO ¢ nomoLbto nong Power-on PLC Detect B guano-
roBom okHe System Start-up.

Bbl MOXeTe Takke BbINOMHATL ONpeAeieHne YacToTbl CETEBOMO HamnpsKeHUsi No Mepe HeobxoauMOCTN Unm
YCTaHOBUTb KOHKpeTHoe 3HayveHune 50 My vnm 60 lMu. Monb3yntech yHKUMOHAaNbHbIMU KNaBuwwamMm, KoTo-
pble NOABMASTCA Ha aKpaHe Npu HaxaTtuu knasuw System Menu > System > PLC.

5.17 OnepaTUBHbLIN KOHTpOSb YpoBHSA wWyma (Real-time Noise Monitor)

B aTom pasgene onucaHa yHKUMS onepaTUBHOrO KOHTponst ypoBHs wyma (Real-time Noise Monitor).

OnepaTUBHLIN KOHTPOMb YPOBHS LUIyMa AEMOHCTPUPYET TOKOBLIN LUYyM B JAHHOW U3MepuTensHon obcTaHoB-
Ke U B yCrnoBUAX AN uamepeHns Toka. TOKOBbIN LLyM nsmepseTca B )OHOBOM pexnme u otobpaxaeTtcs Ha
rpaduke B peanbHOM MacluTabe BpeMEHN.

C nomoLbo PyHKLUMM ONEpPaTUBHOIO KOHTPOSS YPOBHSA LLyMa Bbl MOXETE NPOBEPUTL CreaytoLmne MOMEHTbI
AN ynyJleHnst uaMepuTenbHO 00CTaHOBKN U YCITOBUIA NS U3MEPEHUS ToKa.

o BrnusHMe BHELIHUX MOMEX Ha U3MEpPEHUst TOKa

o  OdpekTUBHOCTbL NogaBneHnst NoOMex

Mo 3aBepLUeHMM MOATOTOBKM M3MEPUTENBHOW CUCTEMBI AN U3MEPEHUS Toka 3anycTute (OyHKUMIO onepa-

TMBHOTO KOHTPOIS YPOBHSA LyMa. [ns 3TOro HaxXMuTe BCnomoraTenbHyo knaesuwy Show Noise B pexume
oTobpaxkeHnsa Meter.

Realtirne Moise Monitor - Range @ 2

100pa L el ]

100k

Puc. 5-12 3OkpaH onepaTvBHOrO KOHTPOSl YPOBHS LLyMa

3poecb oTobpaxaeTca cnegytowas nHdbopMaums.
o [lenicTBytowmi npegen namepenunsa toka (Range)

o Ocb Y — gucnepcus Toka (B amnepax) B iorapudmuyeckom maclitabe
(dbukecmpoBaHHbIM AManasoH 100 aA + 100 nA)

¢ Ocb X — aneptypHoe Bpewms (B PLC) B norapudpmuyeckom macwitabe

e [opu3oHTanbHasa NMHNUA (kentas) — M3aMepseMblii YpPOBEHb TOKa

e BeptukanbHasa nuHua (kentas) — AeNCTBYOLWAs yCTaHOBKa anepTypHOro BpeMeHHM
e 3eneHas obnacTb — YpOBEHb TOKOBOIO LUyMa
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YUTto6bI 3aKpbITh MaHEeNb ONepaTMBHOIO KOHTPOMS YPOBHS LIYMa, HaXXMUTE BCMoMoraTenbHyto knasuwy Hide
Noise.

Ha cnenyrwmx puCyHKax rnokasaHbl npumMmepbl NpuMeHeHnA (*)yHKLI,I/IM onepaTnBHOIO KOHTPONA YPOBHA LUY-
Ma.

+019 8244 pA

+0. 101 5 TR Il . o lt---.--3mH

100pa

100=4

Puc. 5-13 lNpumep 1

Ha puc. 5-13 nokasaH ypoBeHb TOKOBOrO wymMa npu yctaHoBke Ha 1,0 PLC napameTtpa SPEED (aneptypHoe
BpeMs) Ana nsMepeHuii Toka. ToT rpadunk No3BoNSAeT caenaTb cneayolime BbiBoAbl:
e AneptypHoe Bpewms < 1,0 PLC Henpuemnemo Anst usMepeHus Toka.

e YcTaHoBKa anepTypHoro BpemeHnu > 1,0 PLC cHuxaeT ypoBeHb LuyMma.

+19 89620 pA

B$---.--3mH

lonitor - Rar

100z

1
SPEED RANGE Zoom ; System
1.0 PLC AUTO OFF Sl A Menu¥

Puc. 5-14 Tpumep 2

Ha puvc. 5-14 nokasaH ypoBeHb TOKOBOrO LUyMa B Criyyae npucoeauHeHUs oGbekTa U3MepeHuidi 9KpaHupo-
BaHHbIMW MPOBOAaMW. BUAHO, YTO NpuUMeHeHUe 9KpPaHWPOBAaHHBLIX MPOBOAOB CHWXAET YPOBEHb TOKOBOIO
wyma.
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5.18 ®PyHKUuMA npoBepKku ypoBHA wyma (Setup Integrity Checker)

B naHHom pasgene onucaHa dyHkuma Setup Integrity Checker. Ota nHopmaums nanoxeHa B CriegyoLmx
nogpasgenax:

LS TR TR I = 1= 1= a 1Y T YT 154
5.18.2 Kak genctByeT (PYHKLMA NPOBEPKM YPOBHST LLYME .ceeiuieeeeeieeaaeeaaaauneeeeeeaaaeaaaanneeeeeeeeeaaaannneeeeeess 154
5.18.3 BbINONMHEHNE NMPOBEPKM YPOBHST LLYME ..eeeiiutieeeeitieeeaatieeesaauteeessaateeasaaseeesaanteeesaanseeessanseeeesannees 155
5.18.4 KaK CHUBUTD YPOBEHD LUYMA ...eceiiuuiieeeitiieaeaitteeaeaauteeaeaateeaesanseeessanteeassanseeeesaasseeesasnseeesssnseeeesansees 156
5.18.5 lMpumepbl BbINOMHEHUS NPOBEPKN YPOBHST LLUYMA ..cceeeieieieeeieeeeeeeeeeeeeeeeeeeeeseeeseseesseseeeeesesessseeeesenes 157

[ns BBOAA B AEMCTBME 3TOM (OYHKLMM MPOBEPKN YPOBHS Wyma Tpebyetcs nuueHsus "SIC" (Setup Integrity Checker).
ObpavyaitTech Kk pasaeny 4.8 3a NOSCHEHUSAMW B OTHOLLEHUW FIMLIEH3NN.

5.18.1 BBepeHue

OTa (pyHKUMS NO3BOMNSIET NPOBEPUTL YPOBEHL LyMa (Bapuauumio Toka) B Ballen U3MepUTENbHON cpede npu
AaHHbIX YCMOBUSX U3MepeHuii (anepTypHoe Bpems, npeaen nsMepeHunii, yctaHoBka napaMeTpoB unbTpa u
T.M.).

OT1a yHKuusa otobpaxkaeT ancnepcnoHHoe oTHoweHune (Variance Ratio) mexay Bapmaumen Toka B COCTOSI-
Hun BbIKJ1. BxogHoro BeikntodaTensa amnepmetpa (Reference) n Bapnaumen toka B coctosiHum BKI1. Bxoa-
HOro BbIKMNtovaTens amnepmeTpa (Target), 4To 03Ha4YaeT ypoBEHL LWyMa B BaLLEN U3MEPUTENBHON cpeae.

OTa npoBepka nonesHa Ans NPUHATUS 3pdEKTUBHBIX MEp CHUKEHWS LUyMa B Ballei M3MepuTenbHON cpe-
ae. Bbl MoXxeTe BbINOMHATL NPOBEPKY YPOBHS LyMa NpuU pasHbIX BapuaHTax U3MepuTenbHbIX CoOeaUHEHNI 1
CpaBHUBaTb pe3yNibTaTbl NPOBEPKU AN UAEHTUDMKALUM UCTOYHMKOB LymMa. OTO MO3BONUT BaMm YCTPaHUTb
BbISIBIIEHHbIE NMPOGEeMbI 1 NMOBLICUTE TOYHOCTb U3MEPEHWIA.

5.18.2 Kak penctByeT (hyHKLMA NPOBEPKU YPOBHS LUyMa
Ha puc. 5-15 nokasaHa gyHKUMOHanNbHasa cxema NpoBepPKN YPOBHS LUyMa.

CoBokynHocTb A: CoBokynHocTb B:
100-kpaTHas BblbopKa 100-kpaTHas BblbopKa
B cocTosiHnm BbIKIT. B cocTosiHum BKIJ1.
BXOAHOrO BbIKMOYaTens BXOAHOrO BbIKMOYaTens
CoBokynHocTb A: CoBokynHocTb B:
BbluncneHve ctaHgapTHOro BbluncneHve ctaHgapTHOro
oTknoHeHus (Reference) oTKNoHeHus (Target)

h” " 4

Bbluncnenve u nHankaums
ANCNEPCUOHHOTO OTHOLLIEHMS!
COBOKYMHOCTM A K COBOKYMHOCTK B

Puc. 5-15 ®yHKkumMoHanbHas cxema NpoBepPKM YPOBHS LLyMa

Ecnu BbINONHUTL Ha 3TUX pe3ynbTaTtax OAHOCTOPOHHIO OYHKLIMOHAmNbHYH NPOBEPKY AN HagexHocTn 95%, un
OKaXXeTCsl, YTO BblYMCIIEHHOE OUCMEPCUOHHOE OTHOLUEHWe He npeBbiwaeT 1,4, TO cuuTaeTcs, YTO COBOKYI-
HocTb A (Reference), roe BxoaHON BbiknoyaTenb HaxoamTes B coctosiHum BbIKT., naeHTnyHa coBokynHocTv B
(Target), roe BxogHoW BbIkNtoyaTens HaxoauTesa B coctosHum BKJT. 3710 o3HavaeT, 4To ypoBeHb Lwyma Target,
KOTOpbLIV BKINOYAET B cebs namepuTenbHYI0 Cpeay, cCHMTaeTcst paBHbIM YPOBHIO Wyma Reference.
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5.18.3 BbinonHeHue NpoBepKU YPOBHA LLIyMa
B onncaHHOM Huxe npumMmepe BblIACHAETCA, YHTO NCTOYHUKOM LLyMa ABNAETCA TpmachaanbM kabenb.

KoHTakTupytowlee npucnocobrexue B2980

Ammeter

[ B

TpuakcuansHbli kabernb

|
gt

Puc. 5-16 [MpoBepka ypoBHS Wyma

Mo 3aBepLUEHMN NOATOTOBKN M3MEPUTENbHOW CUCTEMBI 3aMyCTUTE NPOBEPKY LyMa crieayowmm o6pasom.

1. Haxmute dyHKUMOHanNbHY0 Knasuwy Apps B pexume otobpaxeHus Meter, 3ateM Haxmute BCromora-
TenbHyto knasuwy #1. OTKpbIBaeTCA AManoroBoe OKHO NoATBEPXKAEHMS.

2. lMpucoeanHnTe TpnakcmanbHbI kabenb kK BxogHOMY coeanHuTento Ammeter npubopa B2980 n pasomk-
Hute (OPEN) apyron koHeu kabens.

3. YcraHoBuTe npepen namepenun n PLC (anepTypHoe Bpems) Ha Auto nnv yctaHoBuUTe Opyrue xenaemole
3HaYeHwus.

4. Haxmunte OK (cbyHKumoHanbHasd knasuwa). OTkpbiBaeTcs naHenb Setup Integrity Checker.

5. Haxmute BcriomoraTtesnbHyto knasuwy Check, 4ToBbl 3anycTuTb crnedyoLlyo nocrnefoBaTenbHOCTb Npo-
BEPKM YPOBHS LUyMa.

a)

6)

e)

YcTaHoBKa BXOAHOIO BblKMovatensa amnepmeTpa B coctosHue BKI. ana peanunsauuu Bawwen namepu-
TenbHOW cpefbl, 3aTem oxuaaHue B TedeHne 20 cekyHa,.

BbinonHeHne BbIGOpoYHbIX UamepeHun 100 pas ¢ nHTepeanamm 10 Mc, NonyyYyeHne U XpaHeHne NCKo-
moro (Target) ypoBHs Lyma (Baprauus Toka B yCroBUSIX Ballen U3MepuUTenbHON cpedbl).

YcTaHoBKa BXOOHOro BblknoyaTensa amnepmeTtpa B coctosHne BbIKJ1. n oxuaaHue B TedeHune 20 ce-
KyHA.

BbinonHeHne BbI6opoyHbix namepeHun 100 pas ¢ uHtepsanamu 10 Mc, NonyyYeHMe N XpaHeHue KOH-
TponbHoro (Reference) ypoBHs Lyma (Bapuauus Toka BHYTpu npubopa).

OtobpaxeHune pesynbTtatoB Ha naHenu Setup Integrity Checker. Tekywue pesynbTaThl JoOaBnsOTCA
B HWXKHIOK CTPOKY Tabnuubl.

3aBepLueHue npoBepku B coctosiHuM BbIKI1. BXxogHOro Beikno4aTens amnepmMeTpa.

Bpems

BbIMONMHEHWA NPOBEPKX YPOBHA LLyMa 3aBMCUT OT YCTAHOBKW anepTypHOro BpeMeHU (PLC) MuHumansHoe Bpe-

MsA MPOBEPKM COCTABNAET OKOJ10 40 CEeKyH[, 0HaKO B MHbIX YCIIOBUAX NPOBEPKA MOXET ANNTBbCA tonee 6 MUHYT.

Yr100bI

MpeKkpaTuTb NPOBEPKY YPOBHSI LUyMa, HaXMUTE BCrIOMOraTerbHyto knasuwy Abort.

lMocne 3aBepLueHMs nocnegoBaTenbHOCTY NPOBEPKN YPOBHS Wyma Ha naHenu Setup Integrity Checker oTo-
OpaxaroTcs criegylolme pesynbTaTbl UBMEPEHUIA.

Date [aTta n Bpems BbIMONTHEHMS MPOBEPKN YPOBHS LUyMa

Range lMpenen namepeHns Toka

NPLC 3HayeHune PLC (anepTypHoe Bpemsi)

Reference (o) KOHTpOMbHLIM YyPOBEHL LUyMa, T.e. Bapuauus Toka B coctosiHum BbIKJT. BxogHoro Bbl-

KnovaTens amnepmMeTpa.
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Target (o) Wckombin ypoBeHb Lyma, T.e. Bapuaums Toka B coctosHuy BKIT. BxogHoro Bbikntovare-
na amnepmeTpa.

Variance Ratio OncnepcmoHHoe oTHoLweHne 3HayveHus Target k 3HayeHunio Reference

HeGonblume 13meHeHWst uni BubGpaLm B M3MEPUTENBHOM Cpeae MOryT OkasblBaTb BAMSIHME HA YpoBeHb Wwyma. Ecnm
3TV BHELLHME (haKTOpbI HE MO3BONAKOT MOMYYUTb M3MEPUTENbHbIE JaHHble, TO perucTpupyetcs NaN (He uncno).

PesynbTtaT NpoBEPKM YPOBHS LyMa COXPAHSETCA B NamMsATH Noche BbikodeHns npubopa. C nomMoLLbio MOBOPOTHOM pyY-
Ku Bbl MOXeTe 0BpaTUTbCS K CTapbIM pe3ynbTaTam MpoBepkW YPOBHS Lyma. YTobbl yaanuTb CTapble peaynbTathl npo-
BEPKW YPOBHS LUyMa, HaxmuTe knasuium System Menu > System > Factory Reset.

Bbl MOXeTe coxpaHuTb pesynbTaThbl U3mMepeHun B namsatn USB nyTem HaxaTtus BcrnomoraTenbHOW knasuwm Export.
Mmsa dhaiina umeeT Takoi BUA:

SIC<paTa 1 Bpems cosfaHns ¢aina>.csv
Hanpumep, ecnn HaxaTb BCoMoraTenbHyto knasuwy 12 aekabps B 12:12:12, To nonyyaetcs cnegytowiee ums ganna:
SIC1212121212.csv

5.18.4 Kak CHU3UTb ypOBeHb LLIyMa

MpoBepka ypoBHs LyMa B Gonee GraronpuaTHOM M3MepuTenbHON cpede AaeT MeHblUee 3HauyeHue avcrep-
CMOHHOTO OTHOLLUEHUS. YUTOBbI CHU3UTL ONCNEPCUOHHOE OTHOLLEHWE, CriedyeT YCOBEpPLLUEHCTBOBATL U3MEPU-
TENbHYI0 Cpedy UM U3MEHUTb YCIOBUS U3MEPEHUIA, Harpumep, 3aMeHUTb U3MePUTENbHLIN kabenb, noda-
BUTb BHELLHME NMOMEXW, 3alLUMTUTLCS OT BUOpaUMI, M3MEHUTb anepTypHOe Bpemsi 1 ounbTp.

gtbd)eKTMBHOCTb 9TUX MeP MOXHO OUEHUTb N0 USMEHEHUIKD YPOBHSA LWyMa Ui AUCnepCcnoHHOro OTHOLLEeHUA.

Ecnun nmeetcsa npobnema y nameputenbHoro kabens (TpuakcuanbHbi kKabenb) B npuMepe, NnokasaHHOM Ha
puc. 5-16, To Npu NOAKMOYEHUN OAHOrO NULIb U3MEepUTENbHOro Kabens Gyaet obHapyXeH MOBLILEHHbIN
YPOBEHb LUyMa UNn 3Ha4eHUs QUCNIEPCUOHHOIO OTHOLWEHMS. B aTomM crniydyae MOXHO MonbITaTbCA paspeLumnTb
npobrnemMy nyTem 3amMeHbl U3MEPUTENBHOIO Kaberns, NpoBEepPKN coeanHUTENEN, yCTpaHeHs Bubpauun nave-
puTenbHOro kabens unu nyTemM nogasrieHna BHELLWHNX NOMeX.

Bbl MOXeTe Takke NpoBepuTb 3PMEKTUBHOCTL IKPAHMPOBAHUSI KOHTAKTUPYHOLLETO NPUCMOCOBneHus nytem
N3MEPEHMSI YPOBHS LUYMa C NMPUCOEAUHEHHBIM KOHTAKTUPYIOLLMM mpucnocobneHvemM. Ecnv He cHuxaetcs
YPOBEHb LyMa UINW OUCNEPCUOHHOE OTHOLLEHMWE, TO Npobrema cBa3aHa C U3MepuUTeEnbHbIM kabenem unm c
KOHTaKTUPYOLLMM MPUCTIOCOGIIEHNEM.

PekomeHayeTCcsl 3aroToBUTb HECKONbKO BWOOB CTabWIbHbIX SKPAHMPOBaHHLIX WM3MepUTENbHbIX kabenew
pa3HON ONUHbI U 3apaHee BbINOMHUTb U3MepeHUs Wyma. MNonyyeHHble paHee pesynbTaThl U3MEPEHWIA No-
MOTyT BaM B OLiEHKE pe3ysibTaToB NPOBEPKU YPOBHS LUyMa.
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5.18.5 Mpumepbl BbINONHEHUA NPOBEPKN YPOBHA LWyMma

1. 3 eKTUBHOCTbL 3KPAHMPOBaAHUA KOHLIA TPpUaKcuanbHOro kabensa anmHon 1,5 m

TpuakcuanbHblit kabenb TpuakcuanbHblit kabenb

Reference Target  Variznce

Date Range NFC (o) (o) Ratio e

I
742802004 L0:Rdz46 B || zoph [1o |7 oom-1ffe am-1s] a0y 2282014 L1:45:01 0 || zopa 10 o an-16 [ PR T.T
PP EEST——" g rewn] Mp—— | m— g——" 7/29/2014 11:50:11 # || 20pa |[L.0 [s.em-16f0.38-15] 1.8
7/2972004 11:66:40 bi¢ || zopn [1.0 |eozz-1Rflr.m-1s] as 2902010 LATEITQE M B 20ph B0 0. fo-ER-15M  12-15) 1. ¢
7/e3/2014 11:57:33 0t || zopa (1.0 |6 sE-1f i am-15] 4.2 7/29/2014 11:52:49 PH || 20pa 1.0 f17.2R-16/ .38-15) 3.2
7/29/2014 11:58:31 7% | zopa 1.0 | sz-i&fr.3mas] e /2942014 4.0° 9

o BhinonnseTcs 5-kpaTHas npoBepka ypoBHS Lyma o BhinonnseTcs 5-kpaTHas npoBepka ypoBHS Lyma
npu PLC = 1 Ha npegene namepexns 20 nA npu PLC = 1 Ha npegene namepexns 20 nA

e TpuakcuanbHblit kabenb anuHon 1,5 M e  TpuakcuanbHblit kabenb anuHon 1,5 M

o KoHel kabens pa3omkHyT (6€3 akpaHa) o KoHel, kabens pa3omMKHYT (3KpaHMpoBaHve)

e PesynbTarthl: e PesynbTarthl:
*  CpepHee 3HayeHve Target = 1.42E -15 *  CpepHee 3HaveHve Target = 1.22E -15
*  CpepHee 3Ha4eHue AMCNEPCUOHHOTO OTHOLLEHNS *  CpepHee 3Ha4eH1e AMCNEPCUOHHOTO OTHOLLEHNS

Variance Ratio = 3.12 Variance Ratio = 1.96

x 213

OTOT NpVMep CpaBHMBAET Cryyail C MOAKMIOYEHWEM OHOIO NULLb TpUakcuansHoro kabens (neeasi YacTb
PUCYHKa) 1 Cry4Yal C MOAKITOYEHNEM TPUAKCManbHOrO kabens U 3KpaHUPYIOLLErO KOXyXa, COEAUHEHHOTO C
waccu (npaBas YacTb PUCYHKA; LieHTparbHbI NMPoBO4 UM BHYTPEHHWUI 3KpaH TpuakcuanbHoro kabens pa-
30MKHYTbI). B 9TOM cpaBHeHUM B 060UX Criydasx NpousBoauiiack NATUKpaTHash NpoBepKa YPOBHSA LiyMa W
BbIYUCIISANOCH CpefHee 3HayYeHne pesynbTaToB. JKPaHMPOBaHME MPUBENO K YMEHbLUIEHWIO ANCNEPCUOHHOMO
OTHOLLEHUS NPUMEPHO Ha TPETb.
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2. 3t eKTUBHOCTb 3KPAHMPOBAHUA KOHLIA TPUaKcuarnbHOro kabensa anmHon 1,5 m

C 3axknmamu Tuna “"kpokoaun"

TpuakcuanbHblit kabenb
C 3axumamu "kpokogun"

Referance  Targel
Date Ranga  WPLC (o}

Fr30/2014 LE:DL:02 AM zopa 1
T/AGFE0L4 LEZOD3:16 AN Z0ph J1
TFAGS2014 LE=D4: 12 AM Z0pa 1.
1
1

Variance
Ratia

7.BE-18]5. 56-13| 5010

SE-Lgfl.@@-1E | 7T1E
1E=1g )l 0B=13 1575
ER-Loll. 4B-12

T/30,2014 LE-0E:54 MM 20ph
T/30/2014 LZ:0B:00 AM (| 20pa

MR

7E-18) 2. 3@-14

_TpnakcuanbHoii kabenb
C 3axumamu "kpokoaun"

Reference - Target
Date Renge  WRLC (o) P

TSI0DS2014 12:13:32 AM Z0pa L. 0 .].E'L. 3. 3E-15

T/30,2014 L2:14:29 AN Z0ph ||L.O ZE-L. E.4B-1%5

T/30#2014 12:15:272 MM (| 2opa (1.0 31!—1.. £.1E-18%

T/I0DFE0L4 LE21161LS AN E0pa L@ SE'II 3.E8-15

AR

TSIDFEDLG 12217015 AM Z0pA | 1.0

DE=Ley 4._13;15

e BuinonHsieTcs 5-kpaTHas NpoBepka YpoBHS LWyMa .
npu PLC = 1 Ha npegene n3mepenns 20 nA
e TpuakcuanbHblii kabenb anuHon 1,5 M ¢ 3axumamu .

Tvna "kpokogun"

BeinonHsieTcs 5-kpatHas npoBepka ypoBHS Lyma
npu PLC = 1 Ha npegene n3mepenns 20 nA

TpvakcnanbHbIn kabenb gnnHon 1,5 M ¢ 3axumamm
TMna "kpokogun"

o KoHel kabens pa3omkHyT (6€3 akpaHa) o KoHeL, kabens pa3omKHYT (3KkpaHUpoBaHve)
e PesynbTarthbl: e PesynbTarthbl:
*  CpepHee 3HaveHve Target = 7.7E -13 *  CpepHee 3HaveHve Target = 4.22E -15
*  CpepHee 3Ha4eHe AMCNEPCUOHHOTO OTHOLLEHNS *  CpepHee 3Ha4eHue AMCNEPCOHHOTO OTHOLLEHNS
Variance Ratio = 3625 Variance Ratio = 35,4

x 11100

OTOT NpMMep CpaBHMBAET Crlyyan C NOAKIHYEHNEM OOHOIO MWL TPUAKCMAIbHOIo Kaberns ¢ 3axuMamm Tu-
na "kpokogmn" (neeas YacTb PUCYHKA) U Criyydawn C MOAKIMIOYEHNEM TPUAKCUMAIbHOMO Kabens v akpaHupytoLLe-
ro KOXyxa, COeQMHEHHOro C Laccu (npaBasi YacTb PUCyHKa). B aToM cpaBHeHMM B 06oux crnyvasix npov3Bo-
avnacbk NATUKpaTHas NpoBepKa YPOBHS LUyMa M BbIYMCAAIOCh CpeaHee 3HadeHue pesynbTaToB. OKpaHUpo-
BaHWE NPUBENO K YMEHbLUEHMIO ANCNIEPCUOHHOIO OTHOLLEHUS NpuMepHo B 100 pas.
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5.19 HavanbHble ycTaHOBKM NapamMeTpoB

Mpnbop B2980 nHuumanuampyeTca npu ero BKAYeHuK, npu nogade komaHabl *RST nnu komaHabl device
clear. B atom pasgene nepeyncrieHbl HavanbHbIe YCTaHOBKU NapameTpoB.

Ta6bnuua 5-8 HauanbHble YCTaHOBKM CUCTEMHLIX NapamMeTpoB

MapameTp Mocne BKNoYeHUA Reset
®yHkuma GPIO DIGITAL In “—
MongapHocte GPIO NEGATIVE <«
Twn BeIBoAa 3anycka GPIO EDGE «—
XpoHupoBaHue BbiBoAa 3anycka GPIO BOTH «—
[nuTenbHOCTb BbIXOOHOrO MMnynbca 3anycka GPIO 100 ps «—
MonapHocTb BXogHOMO nmnyrnbca 3anycka BNC NEGATIVE «—
MonapHocTb BbiIxogHoOro nmnynsca 3anycka BNC NEGATIVE «
Twn BbIBoAa 3anycka BNC EDGE «—
XpoHupoBaHue BbiBoAa 3anycka BNC BOTH «—
[nuTenbHOCTb BbIXOAHOrO MMMynbca 3anycka BNC 100 ps “«—
Mopsigok cnegoBaHusa 6anTtoB (n3ameputensHble AaHHble) | NORMAL (Data swap: OFF) “—
dopmat AaHHbIX (M3MepUTEnbHbIE AaHHbIE) ASCII «
dopwmart gaHHbix (gaHHble GPIO) ASCII «—
dopwmat gaHHbIX (perucTp crartyca) ASCII «—
OnemMeHTbl AaHHbIX (M3MepPUTENbHbIE JaHHbIE) All (HanpsixeHue, TOK, «—

CONpOTUBMEHNE, BbIXO

NCTOYHUKA, BpeEMS,

Temnepartypa, BraxHoCTb,

COCTOSIHME)
OneMeHTbI AaHHbIX (BbIYMCIEHUNE) CALC «
ABTOMaTH4YECKMNIA COPOC METKN BPEMEHM ON «—
[unpekTopusa 3anoMmHaloLwero ycTponcTea (KopHeBas) «—
[MporpaMmHble nepeMeHHble HeTt He nameHsetcs
Bbi6op nporpammbl Het <«
CTtaTtyc nporpammbl Idle (oxungaHue) «—
KonuuyecTtBo pa3psaoB nHamkaumm 7 «
YBenuueHHbIn macwtab otobpaxeHus OFF He nsmeHsetcs
dopmart aKkpaHHOro n3obpaxxeHus JPG «
PaspelueHne nonb3oBaTenNbCKOro coooLeHus OTKntoYeHo <«
lMonb3oBaTensckoe cooblieHne «
Pexnm otobpaxenusa Graph, perynupoBka MCTOYHUKa OFF He nameHseTcsa
Pexnm otobpaxenusa Graph, kypcop OFF He nameHsieTcst
Pexum otobpaxeHus Graph, KOHTpOnbHas NNHAUS OFF He nsmeHsieTcs
Pexnm otobpaxenusa Graph, anemeHT X (B2985A/B2987A) | SRC He nameHseTca
Pexum otobpaxeHus Graph, anemeHT X (B2981A/B2983A) |1 He nameHsetca
Pexum otobpaxeHus Graph, makcumym no ocu X 20 He nsmeHseTcs
Pexwnm otobpaxenusa Graph, MuHumym no ocun X 0 He nameHseTca
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Tabnuua 5-8 HavanbHble yCTaHOBKW CUCTEMHBIX NapaMeTpoB (MPOSOIMKEHME)

MapameTp

Mocne BKNOYeHUs

Reset

Pexum otobpaxeHusa Graph, macwtab no ocu X

LINEAR

He nameHsercs

Pexum otobpaxeHus Graph, anemeHT Y

1

He namexsercs

Pexum otobpaxeHus Graph, makcumym no ocu Y 1E-4 He nsmeHsieTcs
Pexwnm otobpaxenusa Graph, muHumym no ocn Y 0 He nameHsetcsa
Pexum otobpaxeHus Graph, macwTtab no ocn Y LINEAR He nameHsetca
Pexum otobpaxeHus Histogram, perynmpoBka ncroyHuka |OFF He nameHsetca
Pexum oTtobpaxxeHus Histogram, anemeHT Y 1 He nameHsetcs
Pexnm otobpaxenus Histogram, makcumym no ocm Y 100 He nameHsetcs
Pexum otobpaxkeHus Roll, perynmpoBka MCTOYHMKA OFF He nameHsietca
Pexwum otobpaxeHus Roll, kypcop OFF He uameHseTtcsa
Pexxum otobpaxeHust Roll, KoHTponbHas nnHUs OFF He nameHsetca
Pexum otobpaxeHus Roll, cmeweHne X 0 He namexsercs
Pexwnm otobpaxenus Roll, anemeHT Y 1 He uameHseTtcsa
Pexnm otobpaxenus Roll, cmewerne Y (1) 0 He nsmeHsietcsa
Pexum otobpaxeHus Roll, cmewleHune Y (Q) 0 He namexsetcs
Pexwum otobpaxeHus Roll, cmewernne Y (R) 0 He uameHseTcsa
Pexnm otobpaxenus Roll, cmewerne Y (V) 0 He nsmeHsietcsa
Pexnm otobpaxenus Roll, ueHa genenuns no ocn Y (1) 1E-15 He nsmeHsietcsa
Pexwnm otobpaxenus Roll, ueHa geneHus no ocn 'Y (Q) 1E-10 He uameHseTca
Pexnm otobpaxenus Roll, ueHa aenenusi no ocn Y (R) 1 He namexsercs
Pexnm otobpaxenus Roll, ueHa genenuns no ocn Y (V) 1E+10 He nsmeHsietcsa
Pexwnm otobpaxeHusa Meter, cybnaHernb ROLL He nameHseTtca
Pexum oTobpaxkeHus Meter He nameHsetca

Ta6bnuua 5-9 HauanbHble YCTaHOBKM NapaMeTPOB U3MEPEHNI N UCTOYHUKA HanpsXXeHnst

MapameTp

Mocne BKNOYeHUA

Reset

CocTosiHue rHesga Low ncTouHMKa HanpskeHns

CCOM (06wmn nposoa)

He nameHsetcs

OFF

CocTosiHMe BxoAa n3MepeHus Toka «—
CocTosiHMe BbIXO4a UCTOYHUKA HAMpPsXKeHUs! OFF «
CocTosiHME BbIKIMIOYEHHOrO BbIXOA4A MCTOYHMKA NORMAL “«—
HanpsHKeHWs

VICTOYHMK HanpskeHns ov «
[unanasoH BbIxoga UCTOYHMKA HaNPsXKEHUs 20V <«
Pexnm nctovyHmka HanpskeHust FIXED <«
Konun4ecTtBo ToYEK pasBepTKM HanpsiKeHns 1 “«—
HavanbHoe 3Ha4yeHne pa3BePTKU HAMNPSPKEHUS oV «—
KoHeuHOe 3HaveHne pa3BepTKU HaNpPsHKEHUS oV «
KonnyecTtBo ToYek pa3BepTku NO CIUCKY 1 «
3Ha4YeHns cnmcka HanpshKeHus ov <«
HanpaBneHue pasBepTku upP “«—
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Tabnuua 5-9 HavanbHble yCTaHOBKM NapamMeTpoOB N3MEPEHNIA U UCTOYHMKA HanpsXXeHns (MPOLOIKEHNE)

MapameTp Mocne BKNoYeHUA Reset
[ByxTakTHas passepTka OFF «—
Bbibop ananasoHa passepTku BEST

VICTOYHMK C Nepruognyecknm 3anyckom ON «
MNameputenbHasa pyHKuus Tok 1 HanpskeHne “«—
BeicTpoaenicTBue aBToMaTmM4eckoro Bblibopa npeaena NORMAL «—
n3MepeHui

Pexxum ycTaHOBKM anepTypHOro BpeMeHun NORMAL «
ABTOMaTMYECKMI BEIOOP anepTypHOro BpeMeHM ON <«
AnepTypHoe Bpemsi 0.1 PLC «—
Pexwnm Bbibopa npegena nsamepeHun HanpsbkeHns AUTO «—
OrpaHuyeHune npefena naMepeHnin HanpskeHms 2V «
Mpenen namepeHnin HanpsKeHUs 2V «
Pexxum Bbibopa npeaena namepeHuin Toka AUTO <«
OrpaHu4deHne npegerna naMepeHun Toka 1 pA “«—
Mpenen namepeHnii Toka 100 pA «—
Pexwum Bbibopa npepena nsmepeHui 3apsaa AUTO «
OrpaHu4deHne npegena uaMepeHuin apsiaa 2nC <«
MNpenen namepeHni 3apsaaa 20 nC <«
ABTOMaTHYECKMIA paspsa Npyu n3mMepeHnsix sapsaga OFF “«—
YpoBeHb aBTOMATUYECKOro paspsaa 2 uC «
Pexwum Bbibopa npeaena nsmepeHunin ConpoTmuBneHns AUTO «—
Mpenen namepeHuin ConpoTUBIEHNS 1 MQ «—
OrpaHunyeHne npegena namepeHnii conpotmenenmns (Low) |1 MQ «—
OrpaHnyeHune npegena nsmepenni conpotmenexmus (High) |1 PQ «—
BbI6op HanpshkeHus npu n3aMepeHnsx ConpoTUBEHNS SOURCE «—
Peryn. HanpskeHus npu n3mepeHnsix ConpoTUBNEHNS MANUAL «—
[nnTenbHOCTb BbIBOAA HaNpshKeHns ocHoBaHuMs curHana | 100 us <«

NPSAMOYrofibHOW chopMbl Nepe BEPLLMHOMN

HanpsikeHne ocHoBaHMs curHana npsimoyronbHon ¢oopmbl [0V “«—
[OnuTensHOCTb BbIBOA4A HANPSXXeHUs BEPLUWHbI CUrHana 100 ps «—
NPSIMOYTONbHON POPMBbI

HanpsikeHne BepLUnHbI curHana npamoyronsHor ¢opmbel |0V <«
[nuTenbHOCTb BbIBOA4A HAaNpsXKeHWUst OCHOBaHWS nocre Os «—
BEPLUMHbI CUrHana npsimMoyrofbHou hopMbl

MeawnaHHbIn prnbTp OFF «—
PaHr megunaHHoro counstpa 0 «
dunbTp hopmMmnpoBaHus ckonb3asilero cpeaHero 3Hadexmst | OFF <«
KonuuyecTtBo BbIBOpOK Ans hunbTpa popMmpoBaHns 1 «—
CKONb3SLLEro CpeaHero 3Ha4YeHns

3HayeHne cMmeLLeHns Hyns 0 «
®yHKumsa yctaHosku Hyns (Null) OFF
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Ta6nuua 5-10 HavanbHble YCTaHOBKM CUCTEMbI 3amnycka

MapameTp Mocne BKNoYeHUA Reset
KonuuyectBo cobbituii aktmemnsauun (ARM) 1 «
McToYHUK akTMBM3aLUmm AINT «—
Tanmep akTnBmMsauuu 100 ps <«
Bpems 3agepxku aktMBmsaumm Os “—
O06xoa akTuBM3aLUK OFF <«
KonunyecTtBo cobbITuin 3anycka 1 «
McTouHuMK 3anycka AINT «—
Tanmep 3anycka 10 us <«
Bpems 3agepxku 3anycka Os “«—
O6xop 3anycka OFF <«
Bbixon, BHeLLHero 3anycka EXT1 «—
Bbixoa BHewwHero 3anycka (LAN) LANO-7 (all) «—
PaspelueHue BbIxoaa BHELIHEro 3anycka OFF «—

Tabnuua 5-11 HavanbHble ycTaHOBKM NapameTpoB cobbiTui 3anycka LXI

MapameTp Mocne BkNO4YEHUA Reset
Obnactb cobbiTuin 0 «—
CobbiTne LAN “WaitingForAcquireArm1”, “—

“WaitingForTransitionArm1”,
“WaitingForAcquireTrigger1”,
WaitingForTransitionTrigger1”,
“Measuring1”, “Settling1”

Bpems 3agepxkm 0 “«—
Ctpoka cunbTpa BBOAA-BbIBOAA "ALL:5044" “—
CocTosiHne BBOAA-BbIBOAA OFF <«
O6HapyxeHue BBOAA RISE «
Bo3byxaeHune Bbixoga OFF «—
®pPOHT BBIXOQHOMO curHana NOMNOXNTENBHbIN «—
McTouHMK BbIXOAa " «—
PasHocTHasi MeTKka BpeMeHu BbiBOAa 0 “—
Peructpauus cobbitui ON «
KonbueBasi permctpauust codbITuii ON <«
Paamep xypHana peructpaumm cobbiTun 100 “«—
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Ta6bnuua 5-12 HavanbHble YCTaHOBKM NapaMeTPOB BbIYNCITUTENbHBLIX (OYHKLMNA

MapameTp Mocne BKNoYeHUA Reset
XpoHnpoBaHue nepegayvn pesynbTaTos IMM “—
KOMMMEKCHOro A0MYyCKOBOIrO KOHTPOSS
ABTOMaTH4YeCKMIA COPOC pesynbLTaToB ON «—
KOMMIEKCHOro A0MYCKOBOro KOHTPOSS
ButoBas kombmHaumna FAIL komnnekcHoro Bce 1 «—
[O0MyCKOBOrO KOHTPOMS
BuTtoBas komouHaumnsa PASS komnnekcHoro Bce 1 <«
[JOMyCKOBOIo KOHTPONS
Pexum paboTbl KOMNEKCHOro gonyckoBoro koHTpons | GRADing «—
KoHTakTbl DIO ans BeiBoga 6utoBon KomoOmHaLmum HeT «—
KoHTakTbl DIO ansa BeiBoga curHana BUSY HeT <«
KonTtakTbl DIO ansa BbiBoga curHana EOT HeT «—
KonTtakTbl DIO ansa BbiBoga curHana SOT HeT «—
MICTOYHUK JaHHbIX OS5 OMYCKOBOIO KOHTPOSIS VOLTage “—
®yHKUMS OOMYCKOBOrO KOHTPONS LIM “—
BepxHee npegensHoe 3HavyeHne +1 <«
HwxHee npegenbHoe 3Ha4yeHne —1 <«
ButoBas kKoMBUHaLMSA BEpXHEro 3Ha4YeHUs Bce 1 “—
ButoBas kombuHauuna PASS Bce 1 <«
ButoBas KOMOMHaALNSA HUKHEro 3HaYeHUs Bce 1 “«—
PaspelueHue gonyckoBoro KOHTpons OFF «
PaspelueHune pyHKuMn matematndeckon obpabotkm | OFF «—
OaHHbIX
BbipaxkeHne matemaTnyeckon yHKLUn (M* CURR + B) «—
VMs BbipaXeHns mateMaTn4eckon yHKLMK "MXPLUSB" “—
KaTanor dyHkuun matemaTtudeckon o6paboTtku “MXPLUSB”, “MRECPXPLUSB?”,
[aHHbIX “RATIO”, “PERCENT”,
“DEVIATION”, “PERDIV”,
“LOG10”, “POLUNOMINAL”,
“SRESISTIVITY”,
“VRESISTIVITY”, “POWER”,
“OFFCOMPOHM”, “VOLTCOEF”,
“VARALPHA”
Mmsa eanHnLbl 1aMepeHus ans MaT. yHKUUm " «—
KaTanor nepeMeHHbIX MaTeMaTuyecknx yHKLNin “EPER", “GLEN", “EAR", “STH* «—
3HauyeHne nepeMeHHON MaTeMaTyeckon OyHKLUK Bce 0 He nameHsetca
3HayeHne cMeLLLeHns ans UcnbiTaHun 0 “«—
PaspelueHune 3HavyeHus cmeLeHus OFF «—
MICTOYHMK OaHHbIX rpaduka SENSe «—
YnpasneHue rpacgukom NEVer <«
Konun4yecTtBo To4ek rpadmka 100000 “«—
dopmart ctatucTmkm rpadmka MEAN «—
dopmaTt BpeMeHHON MeTkU rpadumka ABS «—
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Tabnuua 5-12 HavanbHble yCTaHOBKU NapamMeTpoB BbYMCIMTENBHbIX PYHKUMIA (MPOSOIMKEHME)

MapameTp Mocne BKNoYeHUA Reset
LleHTpanbHoe 3HavyeHne cTonbuka rmctorpaMmmbi 0 «—
KonuyecTtBo CTONGUKOB rMCTOrpammebl 10 “—
LnpnHa ctonbuka ructorpaMmmel 0.004 <«

Tabnuua 5-13 YCTaHOBKM KOMMYHUKaLMOHHBLIX Napam

€TpoOB B ,u,onrospemeHHon namMmaTn

MapameTp MpuHATaA No ymon4yaH1Io 3aBoACKas yCTaHOBKa
DHCP 3apencTBoBaH

IP-agpec 169.254.5.2

Macka nogceTtun 255.255.0.0

MpuHATBIN NO yMmon4yaHuo mexceteson nHtepdgernc | 0.0.0.0

Mony4yeHue cepsepa DNS ot DHCP 3agenctsoBaHoO

Cepeep DNS 0.0.0.0

Cepeep WINS 0.0.0.0

Mmsa xocTa K-B29xxA-nnnnn

>Kenaemoe nms xocta

B29xxA: Homep mogenu

YKenaemoe cepBUCHOE NMS

nnnnn: cycurKc cepumnHoro Homepa

mDNS 3apgencTBoBaHoO
Vcnonb3oBaHue cny0bl npucBoeHns nmeHn DNS 3agencTBoBaHoO
VMicnonb3oBaHwme cryk6bl NPUCBOEHNS UMEHN 3apencTBoBaHo

NetBIOS

[JomeHHoe ums

He YyCTaHOBIIE€HO

Anpec GPIB 23

MaoeHtndukaums LXI OTkntoveHa

WHTepdenc komang GPIB 3apencTeoBaH

MHuTepdeinc komang USB 3apencTBoBaH

WHTtepdenc komaHg VXI-11 3apencTeoBaH

UHTepdenc komang SCPI telnet 3apencTeoBaH

MHTepdenc komang SCPI socket 3apencTBoBaH

WHTtepdenc komaHg SCPI HiSLIP 3apencTeoBaH

Web-untepdeic (Web-cepsep) 3apencTeoBaH

MNpurnaweHne Ha BBOA KOMaHA Anga ceaHca Telnet B2980A>

MpueeTcTBEHHOE coObLLEHMEe onst ceaHca Telnet Welcome to Keysight B2980A Series
®yHKuMa obneyveHns gocTtyna K pannam OFF
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Ta6nuua 5-14 [pyrve ycTaHOBKM NapaMeTpOB B AONITOBPEMEHHON NamMsATh

MapameTp MpuHATasA No yMmon4yaHuio 3aBoACKas yCTaHOBKa
Oucnnen B pexxume AUCTaHLMOHHOIO yrpaBneHus 3apgelicTBoBaH

LiBeToBon Habop ancnnes 1

3BYyKOBas curHanusaumsi 3apencTBoBaHa

Mporpamma nocre BKNoYeHUs npubopa

He yCTaHOBJ1eHa

YacTtoTa ceTeBOro HanpsikeHus 50 Hz
OnpepeneHne 4acToTbl CETEBOrO Hanps>KeHst 3agencTBoBaHo
nocne BKMOYEHWS NUTaHNS

CoeavHeHve BHYTPEHHEro akpaHa BOonbTMeTpa GUARD
CaBoeHHasn nHavkaums pesynbTatoB N3MepeHui 3apencTesoBaHa

EavHnua nsmepenust TemnepaTtypbl

°C (rpagyc Lenbcus)

M3meputens Temnepatypbl 3apencTeoBaH
M3mepuTenb BnaXxHOCTH 3apewncTBoBaH
Hatunk Temnepatypbl THERMOCOUPLE
BbIXOAHOM pe3ncTop NCTOYHMKA HanpshKeHNs OTkntoyeH
HemeaneHHoe o6HOBNEHUS 3Ha4YeHns Hanpskenns | OTKMoYeHo

C NMOMOLLbI0 MOBOPOTHOWN PYYKM

dopmaT MHaMKaLMK pe3ynbTaToB U3MEPEHUI

ENG (nHxeHepHbI hopmar)
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6 Paborta c akkymynaTopHou 6aTtapeeu

CopgepxaHune aTon rnaebl OTHOcUTCA K npubopam Keysight B2983A n B2987A, cHabXeHHbIM BCTPOEHHOM
NUTUN-MOHHON akKyMynsTopHon 6aTapeen. OTa UHOpMaLMs N3NoXeHa B CreayoLwmnx pasgenax:

6.1  O6Lwme npaBmna obpaLLeHUs C aKKYMYNSATOPHOM BATAPEEM .......veeeeeeeeeiiiiiiiiiieeeeeeeeeeiireeee e e e e 167
6.2 [Mpouenypbl 3apsAaKN aKKYMYTTATOPHOM BATAPEM ..cccccuvvireeiiiieeeiiieeeeeiieeesenteeeesenteeeseenteeessnnsaeaessnneeas 169
(SRS IV [=To T Wy oY=y a o ex o] o o) (uTo o 1 I PP 169

YKA3AHWUE AKKymynsaTopHas 6atapes ansa npubopos B2983A n B2987A
o [IpumeHsiTe NUTUIA-MOHHYIO akkyMynsTopHyto 6atapeto Keysight N1418A.

e [Inga 3apsakv akkyMynatopHon Gatapeun nonb3yintech camum npubopom B2983A unmn B2987A nnbo cneunanbHbiM
3apsagHbIM yeTpoiictBoM Keysight N1419A.

e Hu B KoM cnyyae He NpUMeHsIiTe ApYryt akkyMynsTOPHYI0 BaTapeto U Apyroe 3apsiiHoe YCTPONCTBO.

e Hu B Koem cryyae He npuMeHsanTe NepeobopyA0BaHHYIO UM NOBPEXOEHHYIO akkyMynsTOpHyto batapeto v 3apsa-
HO€e YCTPONCTBO.

YKA3AHUE 3asemneHue npubopo B2983A n B2987A

Ecnu ot npnbopa 0TCoeanHEH CETEBOI LWHYP 1 Npubop NomnyyaeT NUTaHWe OT akkyMynsTOpHoW GaTapew, To ans obec-
neyeHns 6esonacHoi akcnnyatauu npubopa cnesyeT CoeanHUT Lwaccy Npubopa C LMHOM 3a3eMITEHIs Yepes Knemmy
3a3eMIeHus Ha 3aaHei naHenu npubopa.

MpumeHanTe 4N 3TOW Lenu NpoBog 3a3eMneHus, npunaraemblii K npubopam B2983A n B2987A.

YKA3AHUE Bawwu gencTBusa nocre nony4vyeHnsa npubopa

B cocTosiHum nocraskm ¢ 3aBoga B npubop He yCTaHOBNEHa akkymynstopHas 6artapes. Kpome Toro, oHa HeAOCTaToOuHO
3apsbkeHa. Mo3ToMy Bbl JOMKHbI 3apsAUTL akKyMyNsSTOPHYt0 6aTapeto, npexae YeM NpUMEHsITb ee 451 MUTaHUs npu-
Bopa.

MMoNHOCTLIO 3apsiKeHHast akkyMynsiTopHas 6aTapesi obecneunBaeT nuTaHus npubopa B TEYEHWE MPUMEPHO 7 YacoB
(B2983A) unm 5 vacos (B2987A), noaTomy crieayeT NOMHOCTHI0 3apsiauTh akkyMymnSTOPHYK0 BaTapeto, ecnv npegnona-
raeTcs cTonb AnuTenbHas pabota ¢ npubopom.

INLZITTECYSTT Aetomatuueckoe BoikntoueHme npubopa

Korma ypoBeHb 3apsiaa akkyMynsTopHoi 6aTapen CHU3UTCS NpuMepHO 40 5%, Npnubop 3aHOCUT B MaMsiTb BCHO MHGOP-
MaLto 06 ycTaHoBKax NapamMeTpoB W BbIKIOYAET NUTaHWe U3MEPUTESNbHOM SNEKTPOHUKM ANs NPeAOTBPaLLEHUS Ypes-
MEPHOTO paspsifia akkyMynsiTopHoii 6atapen 40 YpOBHSI, MPUBOASILLETO K €e MOBPEXAeHMo. B Takom cnyyae cneayet
3apSAANTDL akkyMYNSTOPHylo 6aTapeto.

VmenTe B BUZY, 4TO B Cyyae Takoro 3alMTHOTO BbIKIOYEHUS NPOLOMKaET paboTaTh KUAKOKPUCTANINYECKAA ANCTNEN
Ha nepeaHen naHenu.

3aHeceHHas B NamsiTb MH(opMaLms 06 yCTaHOBKAX MapamMeTpOB BbI3bIBAETCS U3 NAMATU NMPU CREAYOLLEM BKITIOYEHUN
npubopa.
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6.1 O6wue npaBuna obpaweHns ¢ akKkyMyrnaTopHou 6aTtapeen

B aTom pasgene onucaHbl obLime npaBuna obpalleHus ¢ akkyMynaTopHou 6aTapeen, KOTopble Bbl OIDKHbI
3HaTb, Npexae Yem npucTtynaTb k paboTe ¢ akkymynaTopHon batapeen.

YKA3AHUE

Korga npubop B2983A/B2987A paboTtaeT ¢ BHYTPEHHEN NUTUI-MOHHOMN aKkKyMynsTOpHOI BaTapeen, TO Npy NOBbILLIEHWM
TEMNepaTyphl OKpyxXatoLen cpeabl Ao +45°C 1 Bbile NPoOMCX0aUT aBapuinHOE BhIKMKOYeHMe npubopa 6e3 coxpaHeHus
YCTaHOBOK MapameTpoB. Bo n3bexaHne 3Toro octaBnsiiTe BOKpyr npubopa AocTaTouHOe CBOGOAHOE MPOCTPAHCTBO W
He HakpbIBanTe Npubop cBepxy 1 no 6okam.

KoHTaKTHble BbIBOADI

KoHTakTHbIE BbIBOI
WHpmkaTop ypoBHS 3apsaa

BepxHss cTopoHa

JlexTa

3apsiiHoe YCTPOMCTBO

6.1.1 BcTpoeHHbIN cBeTOAUOAHbLIM MHOUKATOP YPOBHA 3apsaaa

Kaxgas nuTun-moHHas aAKKyMYIATOPHAaA 6aTape;| MMeeT CBETOANOOHbLIN MHONKaTOpP YPOBHA 3apsana. aT0T
MHOWKaTop D,eVICTByeT, €CIMn TOJ1bKO 6aTape;| He HaxoOuTCs B COCTOSIHUWN OTKINoYeHUs. YTobbl NOCMOTPETb
NnoKasaHune cBeTtoanogHOro MHOAnKaTtopa, HaXXMUTe KHOMKY Ha aKKyMyJ’IﬂTOpHOVI GaTapee (CM. pVIcyHOK).

3a pononHutensHon nHdopmauven obpallantechb K MHCTPYKUMW, NpUiaraeMon K akkyMynsatopHon 6atapee
Keysight N1418A.

6.1.2 Kak ycTaHOBUTb aKKyMynATOPHY0 b6aTapeto B npudop

1. Bbikntounte npubop n 0TCOeaUHUTE OT HEFO CETEBOW LLUHYP.

2. CHumUTE KpbIlKy 6aTapenHoro otceka. [ns aToro HAXXMUTE Ha CTOMOP U OTTSHUTE KPbILLIKY.
3. BcTtaBbTe akkyMmynatopHyto 6aTtapeto.

Bo3bmuTe GaTapeto Tak, YToObl ee BEpPXHSsi CTOpOHa Obina obpalleHa BBEPX, NPWKMUTE €€ KOHTaKTHbIe
BbIBOAbI K KOHTAKTHLIM BblBOA4AM B 6aTapeHOM OTCeKe U HakMuTe Ha GaTapeto CO CTOPOHbLI NIEHTbI, YTO-
Obl yNoxnTb ee B 6aTaperiHbii OTCEK.

4. YCcTaHOBWTE Ha MECTO KpbILLKY GaTapenHoro oTceka.
BcTaBbTe A3bI4OK KPbILLKM B Na3 6GaTapeiHoro otceka n HaKMUTE Ha KpbILLKY.
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6.1.3 Kak BbIHYTb aKKyMynsiTOpHylo 6aTtapero n3 npubopa
1. Bbikntounte npubop n 0TCoOeanHNTE OT HErO CETEBOW LLUHYP.
2. CHuMMUTe KpbIWKy B6aTaperHoro otceka. s 9Toro HaXXMUTe Ha CTOMop U OTTSHUTE KPbILLKY.
3. BblHbTe akkymMynsTopHyto 6aTapeto.

HaxmunTe Ha ctonop B 6aTapeiHoM OTCEKe U BbITalLMTE akKyMYATOPHYLO GaTapeto 3a NeHTy.
4. YcTaHOBUTE Ha MECTO KpbILLKY 6aTapenHoro oTceka.

BcTaBbTe A3bIMOK KPbILWKM B Na3 6aTapenHoro oTceka M HaOXKMUTE Ha KPbILLKY.

6.1.4 Kak npoanuTtb CPOK CnyX0bl akKyMynsToOpHOU GaTtapeu

o Ecnu nmeetcs BO3MOXHOCTb NOCTOSIHHOrO NUTaHWUSA NPUGOPa OT 3NEKTPOCETHU, BbIHbTE aKKyMYMSTOPHYHO
Oatapeto u3 npubopa 1 npucoeguHNTE NpMoop K CeTn NepPeMEHHOTro ToKa.

e Ecnu y Bac HET BO3MOXHOCTW HEMPEPbIBHOrO AOCTyMNa K 3MEeKTPOCETH, MONb3YyWTECh aKKyMyNATOPHOMN
Oatapeen. NpoBepbTe MHANKATOP YPOBHS 3apsga Ha nepegHer naHenu npubopa. Ecnv oH nokasbiBaeT
HU3KMIA YPOBEHb 3apsaa, 3apsanTe akkyMynaTtopHyto 6atapeto (cMm. pasgen 6.2).

e Ecnu B TeueHne bGnuxanwen Hegenu Bel He cobupaeTecb NONb30BaTbCS NPUHGOPOM, TO peKOMeHayeTCs
BbIHYTb aKKyMynATOpPHYIO 6aTtapeto. Jlyylle BCEro XpaHUTb akKyMymnaTOpHYO OaTapeto npu ypoBHE 3apsi-
na ot 50% po 80%. Heucnonb3yemas akkymynatopHasi 6atapes ¢ TedeHMeM BpeMEHU TepsieT crnocob-
HOCTb epXaTb 3apsa.

o [Ipexge yem 3apskaTb akKyMynsaTOpHyo GaTapeeto, NogoXauTe, Noka oHa He HarpeeTcst 40 KOMHaTHOM
Temnepatypbl. Pe3kuii nepenan Temnepatypbl MOXET HapyLWuUTb XMMUYEeCKMe npouecchl B 6aTapee 1 B
HEKOTOPLIX Cryyasix Bbl3BaTb KOPOTKOE 3aMblKaHUE.

. XpaHI/ITe aAKKYMYIATOPHbIE 6aTapeM B CyXOM, YACTOM U cBO6OOHOM OT MbINIM MecCTe, B yaaneHnn ot Me-
Tannn4yecknx npegmMmeToB N arpeCCuBHbIX ra3oB.

e [lonycTumbi TemMnepaTypHbIA Ananas3oH SKchyaTtaunm npubopa npu nuTaHnmM OT akkyMynsTopHon 6arta-
peun coctaBnseT ot 9°C go +45°C. Jkcnnyataums akkyMmynaTopHon 6atapen npu 6onee HU3kon nnm 6o-
nee BLICOKOWN TemnepaTtype MOXET NPUBECTU K €€ MOBPEXOEHNIO NN K COKPaLLEeHUIO cpoka cnyxobl. Mpu
Hu3kon Temnepatype (ocobeHHo Hke 0°C) HapyLlalTCa XMMUYeckue npouecchl B 6atapee M ymeHblua-
eTcs ee eMKOCTb.

6.1.5 MHaukaTtop ypoBHSA 3apsfa akKyMynsTOpHOW 6aTtapeu

MHaomkaTop ypoBHSA 3apsaa akkymynsaTopHOW GaTapen Haxogutcs
Ha nepegHen naHenu npubopa. OH nokasbiBaeT YpoOBEHb 3apsaa
akKymynsaTtopHon 6aTtapeun, kak n3obpaxeHo Ha 3TOM PUCYHKe.

6.1.6 Yxopn 3a akKkymMynsaTopHou b6aTtapeen

Mepuognyeckn ocmaTpmBanTe akKyMynsaTOpHyl0 BaTapeto Ha npeameT BbISIBIIEHUS Taknux NPU3HaKoB gerpa-
Jauun, Kak B3gyTue Kopnyca, NosiBNeHue TPeLwnH Uy YTeYKN XUAKOCTU. [1pn BO3HUMKHOBEHUN Aerpagaunm
crnegyeT 3aMeHUTb akKyMyIATOpHyl0 6aTapeto 1 Hagnexawmm obpa3om NMKBMAMPOBATL OTCAYXUBLLYO Ga-
Tapeto. dkcnnyaTtauusa npubopa ¢ NCNOPUYEHHOW akkyMyrnaTOpHOW 6aTtapeein MoXeT NPUBECTU K €ro NoBpex-
aeHnto. CM. Takke onncaHne mep NpeaoCTOpPOXHOCTY B pasgene 6.3.

6.1.7 [ononHuTesnbHble XapaKTepPUCTUKH
o Temnepatypa Bo Bpewms 3apsga: 0°C = +35°C
e Temnepatypa BO Bpems paspsaga: —20°C + +55°C

o Temnepatypa nNpu XpaHeHuK
MpenenbHble 3HayeHus: —20 °C + +60°C
PekomeHgyeTtcs: —20°C + +25°C

OnutenbHoe xpaHeHue npu Temnepatype cebiwe +40°C MoXeT Bbi3BaTb yxyAlweHne pabounx xapakre-
PUCTUK akKyMynaTopHou 6atapen n cokpalleHme cpoka ee cnyxbbl. He xpaHute akkymynatopHole 6aTa-
pen B paspsikeHHOM COCTOSIHMM Jonblle OOHOro mecsua. He xpaHute akkymynsTopHble 6aTapeun 6es
noasapsgku gonblue O4HOro roga.

PykoBoacTBO Ans nonb3oBartens 168 Mpubopei Keysight cepun B2980



'naBa 6: PaboTa ¢ akkymynsaTopHoii 6aTapeen

o Bpewms paboTbl akkymynsTopHon 6atapen B npubope: 7 yacos (B2983A), 5 yacos (B2987A)
o [InutenbHocTb 3apsaku o 100% emkocTu:

Bo Bpems akcnnyaTtauun: 7 4acoB C 3apsgHbIM TokoM 1 A
BHe akcnnyaTaumm: 3,5 yaca ¢ 3apsgHbIM TOKOM 2 A
3apsigHoe yCTpOoMCTBO: 3 Yaca C MakCcMMarnbHbIM 3apsigHbIM TOKOM Mpu Temnepartype +25°C

e Cpok cnyx6bl: He meHee 300 uuknoB 3apsga-paspsiaa C MMHUManbHOW eMKOCTb 75% OT nepBoHavanb-
HOW emKOCTM Npu paboden TemnepaType +25°C; Tok 3apaga 4,6 A; Tok paspsga 4,6 A.

6.2 Tlpoueaypbl 3apAaKU aKKyMynsiTopHou GaTtapeun

6.2.1 MMpoueaypa 3apsiaKu akKyMynsiTOpHOW 6aTtapen BHYTpu npmnbopa

UTtobbl 3apaantb akkymynatopHyto 6atapeto (Keysight N1418A) BHyTpu npubopa, crnegyet NnpocTo npucoe-
OVHUTE NpUBOpP K CETU NEPEMEHHONO TOKa Yepe3 CETEBOW LLHYP.

e [lpu BKIOYEHMU NUTaHKS Npubopa MHAMKATOP YPOBHS 3apsfa Ha nepeaHen naHenu nokasbiBaeT UMeto-
LMACA YpOBEHb 3apsiaa.

e [lpu BbIKNOYEHUM NpUGOpa BO BpeMsl 3apsOkn akkyMynsTOpHOW 6aTapen M3MeHSIeTCA Ha OpaHXXeBbli
LBET CBEeYEHUs cBeToaMoaa Nof BbiKIoYaTenemM nuTaHus.

6.2.2 MMpoueaypa 3apsgKuM C NOMOLLLIO 3apSAHOro YCTpoOUCcTBa

MpucoeouHnTe K ceTn NnepeMeHHoro Toka 3apsigHoe yctponcteo (Keysight N1419A) n 3apsguTe akkymyns-
TopHyto 6aTapeto (Keysight N1418A), kak onncaHo Huxe.

1. lNMpucoeanHuTe K 3apsgHOMY YCTPOMCTBY €ro CEeTeBOW aganTep.
2. TpucoeauHnTe ceTeBOW aganTep K CETU NEPEMEHHOIO TOKa Yepe3 CETEBOW LUHYP.

Mocne camonpoBepKM 3apsAHOro YCTPOMUCTBA racHeT cBeToamoa. Tenepb 3apsifHOe YCTPOUCTBO FOTOBO K
paboTe.

Ecnu KpacCHasd KOHTPOJIbHAaA NaMrnoYka npogornkaeT CBeTUTbLCA B OTCYTCTBUE aKKyMyJ’IHTopHOIZ 6aTapeV| B
3apsaaHOM yCTpOIZCTBe, 9TO O3HaA4YaeT HeEUCnpPaBHOCTb 3apAaHOro yCTpOVICTBa.

3. MNomecTuTe akKyMynsiTOpHyto GaTapeto B 3apsigHOE YyCTPONCTRO.
3apsiaHOe YCTPOMCTBO ONO3HAET akKyMynATOPHYO 6atapeto U BbINOMHAET MHULMaNM3aLmio.

lMocne aToro octaBbTe aKKyMynATOpPHYHO GaTapeto B 3apsgHOM YCTPOWCTBE, MOKa He 3aCBETUTCS 3ereHas
KOHTPOSbHasi lamrnoyka. 3eneHoe CBeYEeHNe O3HavyaeT, YTO akKymynsaTopHasa GaTapesi MONHOCTLIO 3apsike-
Ha. Tenepb BbiIHbTE HaTapeto U3 3apsgHOro yCTponcTea.

3a pononHutenbHor nHdopmaumen obpallaiTecb K MHCTPYKUMKW, NpunaraeMon K 3apsgHOMY YCTPOWCTBY
(Keysight N1419A).
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6.3 Mepbl NpeaocToOpPOXKHOCTHU

B aTom pasgene onucaHbl Mepbl NPegoCTOPOXHOCTU Mpu paboTe ¢ akkyMynaTtopHon Gatapeen. 3a gonon-
HUTeNbLHON MHdopMaumen obpaliaVtecb K MHCTPyKuuM "Mepbl NpegocTOpOXHOCTU npu paboTe ¢ NUTUn-
WMOHHOW akKyMynaTopHoun batapeen”, npunaraemont k npubopam B2983A n B2987A, a Tarke K UHCTPYKLNAM,
npunaraembiM Kk 6atapee (Keysight N1418A) n k sapsgHomy yctponctay (Keysight N1419A).

6.3.1 Mepbl NpeaoOCTOPOXKHOCTU B OTHOLUEHUN aKKyMYIATOPHON 6aTapewm

Mpn HeBpexHoM obpalleHnn C NUTUA-UOHHBIMWU akKyMYNSTOPHbIMW BaTapesmMn OHW MOTYT CUITbHO Harpe-
BaTbCH, B3pPbIBaTbCS, BOCMIAMEHATLCH M HAHOCUTbL TEM CaMbliM Cepbe3Hble TenecHble nospexaeHuns. Obs-
3aTenbHO cobnoganTe nepevncrieHHble HUXe Mepbl NPEAOCTOPOXKHOCTU.

NPEOYNPEXOEHUE

B He ponyckanTe HarpeBaHUA aKKyMYJATOPHbIX 6aTtapein A0 Bbicokoun (6onee +60°C) TemnepaTypbl
M He OpocanTe UX B OFOHb.

B [lepxuTe aKkKyMynsiTOpHble 6aTapen BHe npeaernoB AOCAraeMoCTy Ans AeTel.
He pmonyckanTte KOPOTKOro 3amMmbiKkaHUsA BbIBOAOB aKKyMYNSITOPHbIX 6aTapen.

B [InA 3amMeHbl NMPUMEHSINTE TONbKO JNIUTUN-UOHHbIE aKKyMYNATOPHble GaTapeun, pa3pelleHHble K
npumeHeHuto kKomnaHmen Keysight.

® pu HecoGnoaeHUN NpaBun 3aMeHbl M 3apsOKW aKKyMynsToOpHou 6GaTapeu cyulecTByeT onac-
HOCTb B3pbIBa.

B He coeguHAnTe Mexay co6oi BbIBOAbI aKKyMyJsiTOPHOW G6aTapey KakMM-nmbo mMeTansinyeckum
npeameToMm (Hanpumep, NPOBOAOM).

B He HOCUTe U He XpaHUTe aKKyMyNnsTOPHyI0 6aTtapelo BMecTe C TaKUMU MeTansiM4eckKuMu npegme-
TaMu, KaK oXepenbsi, 3aKOJIKU 4nsi BOSIOC U T.N.

B He nbiTanTecb Nnpo6uTb 6aTtapelo rBo3nemM, He CTyuYuTe MO Hel MOJNIOTKOM, He HacTynamTe Ha 6a-
Tapero Horamm u o6eperainTe ee OT yAapoB.

He nbiTanTecb npMnaMBaTb NpoBoAa NPAMO K BbIBOAAM aKKyMynATOpPHOM b6aTapew.

He ponyckaiite yBnaxHeHUs Kopryca akKyMynsiTOpHou 6aTtapey u BO3AeNCTBUSA Ha Hee BOAbl U
MOpPCKOW BOAbI.

B He pa3bupanTte 1 He NbiTauTecb NepeobopyaoBaTb aKKyMYNATOpPHy 6atapeto. Batapesa copep-
XUT npenoxpaHuTesibHble yCTpOﬁCTBa, noppexaeHme KOTOpPbIX MOXeT NMPpuUuBeCTU K ee HarpeBa-
HWUKO, B3pPbIBY Unun BocnsiiaMmeHeHuto.

B He nomelwiante akKKyMymnsATOPHYH GaTapelo nog NpsAMble CONIHEYHble flyYu M He OCTaBnsnTe ee
BHYTPM aBTOMOGUNA B XapKyo noroay. 3To MOXeT NpUBECTU K Neperpesy, B3pbiBy Unu Bocnna-
MEHEeHUI0 aKKyMynsaTopHon 6aTtapeun. Takoe obpaleHne ¢ akKyMynsaTOpHOW 6aTapeen MOXeT Tak-
e BbI3BaTb YXyALleHMe ee pabounx XxapakKTepUCTUK U COKpaLLeHne CpoKa CrnyXobil.

u an HenpaBManoﬁ 3aMeHe aKKyMynﬂTOpHOﬁ 6aTapeM BO3HMKaeT ONacHOCTbL B3pbliBa. anMe-
HAWUTEe ANA 3aMeHbl TONbLKO peKoMeHOOBAaHHYHO aKKyMYJNATOPHYHO 6aTape|o TOro e Tna unu 3K-
BUBAJII€HTHYIO. nMKBMAMpyﬁTe OTCINIyXnBLUNE aKKyMyJNnATOPHbIe 6aTapeM CornacHoO MHCTPyKUuuu
n3rotosuTens.

B [lpu 3apsigke akKyMynsiTOpHOW 6aTtapey BHYTpPU Npubéopa BO3MOXHO HarpeBaHue npubopa, gaxe
€CNnu BbIKITIOYEHO ero nutaHue. NMocrapantecb o6ecneynTb Hagmexawyr BeHTUNALMUIO.

B He paspsikanTe akKyMynATOpPHyl GaTapero MHbIMU CpeAcTBaMM, KpoMe Kak yepe3 npubop unu
3apsigHoe ycTporcTBo. [IpuMeHeHMe akkyMynsaTopHon 6aTapeu Ansi NMTaHUA Kakoro-nu6o apyro-
ro yCTpoucTBa, Kpome NpeanucaHHOro, MoXeT NPMBECTU K ee NOBPEXAEHUI0 UMK K COKpaLLeHUI
cpoka cnyx6bl. Ecnu 310 yCTPpOMCTBO NOTpEbNseT Ype3MepHbIA TOK, TO aKKyMynATOpHas 6aTapes
MOXeT neperpeTbcs, B3OPBaTbCA, BOCMNIAMEHUTbLCA U HAHECTU TEM CaMbIM Cepbe3Hble TefleCHble
noBpeXAeHUs.
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6.3.2 Mepbl NpeaoCTOPOXKHOCTU B OTHOLLEHUN 3apsiAHOro YCTPOUCTBa

NMPEAOCTEPEXEHUE

Ons 3apsagkm akkymynatopHon 6atapeun (Keysight N1418A) BHe npubopa nonb3yiTtech 3apsigHbiM yCTporcTeoM (Key-
sight N1419A).

Hu B koeM Chy4ae He I'IOJ'IbSYI7ITer nepegenaHHbiM Unn NOBPEXAEHHbIM 3apAaHbIM yCTpOVICTBOM.

6.3.3 YnakoBKa u TpaHcnopTupoBaHue

B OTHOLLEHMM YyNaKOBKM U TPAHCMOPTUPOBaAHUSA JNIMTUIA-UOHHBIX akKyMynsaTOpPHbIX GaTapen TpebytoTcs cne-
umnaneHble Mepbl NPegoCTOPOXHOCTU, NpeanuncaHHble pasunamu obpauwjeHus ¢ onacHbiMu epy3amu (DGR)
MexayHapogHou accoumaumm Bo3adyLlHbIX nepeBo3unkoB (IATA). 3a nogpobHocTamu obpallanTtech K 00-
CnyXuBatoLLlen Bac TPaHCNOPTHON KOMMaHUK.

6.3.4 OOGpaweHune c OTCNYXXUBLUMMM aKKyMYTNATOPHbLIMU GaTapesiMu

OTcnyxuBLLME aKKyMyINsiTOpHble GaTapeun noanexart yTunuMsauuyM Wiv NUKBMAALUM B COOTBETCTBMM C Ha-
LMoHanbHbIMK NpeanucaHnamn. O6moTaiTe BbIBOAbI aKKyMyNSTOpHON 6aTapen U3onsiuMOHHON FIEHTON UK
MONOXWUTE ee B OTAErNbHbI NakeT U3 U3OMSALMOHHOIo Matepuana.
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