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OnucaHHasi B JaHHOM PyKOBOACTBE
annapatypa 1 nporpammMmHoe
obecneyeHne, 3aWwnLLEHbI
TNNLIEH3MOHHOW AOKYMEHTaumen n
MOXET ObITb MCMOMb30BaHa MUnu
CKoMMpoBaHa TONbKO B
COOTBETCTBUM C YCMOBUAMU
COOTBETCTBYIOLLEN MULEH3UN.

Oexnapauus

0 COOTBETCTBUM

[leknapaumio 0 COOTBETCTBUM
AaHHOTO U3[enus u Apyrux u3genui
KOMMaHWn

Keysight MmoxHO 3arpyautb Yyepes
WHTepHeT. [insa aToro nepengnte
no agpecy
http://regulations.products.
keysight.com n ganee no ccbirnke
«[leknapaunsi 0 COOTBETCTBUMY.
3atem

HanguTe HyXXHYI0 AeKnapauuio o
COOTBETCTBMU MO HOMEPY U3AENMUS.

OrpaHuyeHHbIe NpaBa
npaButenbcTsa CLUA

[aHHoe nporpammMHoe obecneveHve
ABMAETCS KOMMEPYECKNM
KOMMNbIOTEPHBIM NPOrPamMMHbIM
obecneyeHnem cornacHo onpe-
AeneHunio, cogepxallemMycs B
PepnepanbHbIX NpaBunax 3akynok
(FAR) 2.101. CornacHo FAR

12.212 n 27.405-3, a Takke
ponornHeHuto kK FAR gns
MuHucTepcTBa o6opoHbl (DFARS)
227.7202, koMmepyeckoe
KOMMbIOTEPHOE NporpammHoe
obecneyeHne npnobpeTtaeTcs
rocygapctBeHHbIMu opraHamu CLUA
Ha Tex e yCrnoBusX, Ha KOTOPbIX
AaHHoe nporpamMmMHoe obecneyeHne
06bI4HO NpefocTaBnseTcs 0ObIYHBIM
knueHTam. CoOTBETCTBEHHO,
koMmnaHus Keysight npegocraBnset
nporpaMmMHoe obecneyeHvne
3aKa3unKam 13 rocyaapCTBEHHbIX
opraHoB CLLA B pamkax cBoeii
CTaHOapTHON KOMMEPYECKOW
NMLEH3MK, KoTopas BKIOYeHa B ee
NMLEH3VOHHOE cornalleHve ¢
KOHeYHbIM nonb3osartenem (EULA),
C KOMuew KOTOPOro MOXHO
03HaKOMMUTbLCS NO aapecy
http://iwww.keysight.com/find/sweula.
InueHsus, cogepxawasicsa B EULA,

npeaocTaBnAeT UCKMIOUYUTENbHbIE
MOSIHOMOYVS, B COOTBETCTBUN C
KOTOPbIMU roCyAapCTBEHHbIE OpraHbl
CLUA moryT ncnonb3oBaTb, BHOCUTb
N3MEHEHWS, pacnpoCTpaHATb Unm
packpbiBaTb nporpaMmMHoe
obecneyeHwne. Nomnmo npoyero,
EULA v cogepxaliascsa B Hem
nUUeH3ns He TpebyloT 1 He JaroT
paspeLueHuns Ha To, YToObl KOMNaHus
Keysight: (1) npegoctasnsana
TEXHUYECKYI0 MHOPMaLMIo,
MMEIOLLLYIO0 OTHOLLEHWE K KOMMEp-
4YeCKOMY KOMMbIOTEPHOMY Npor-
paMMHoMy obecneyeHuo unm
[OKYMEHTaLuM Ha KoMMepyeckoe
KOMMbIOTEPHOE MPOrpaMmHoe
obecneyeHne, koTopast 0bbIYHO He
npegocTaBnaeTcs obbIYHbIM
KrnneHTawm; (2) oTkasbiBanack ot
npae B Nosb3y rocyAapCTBEHHbIX
OopraHoB UM MHLIM 06pasom npe-
fAocTaensna npasa rocyaapcr-
BEHHbIM OpraHam CBepx Tex npas,
KOTOpble 0ObIYHO NPeACTaBNATCA
00bI4YHbIM KINMEHTaM, Ha
MCnonb3oBaHne, BHECEHNE
N3MEHEHWI, BOCNpov3BeaeHve,
BbIMYCK, NCMOMNHEHNE, OTOBpaxeHue
VNV PacKpbITUE KOMMEPYECKOro
KOMMbIOTEPHOrO NPOrpamMMHOro
obecneyeHns uUnn JOKyMeHTaumm Ha
KOMMep4ecKoe KOMMboTEPHOE
nporpamMmmMmHoe obecneyeHue. He
[OOIDKHBI NPUMEHSATLCS Kakue-nMbo
AononHuTenbHble TpeboBaHns
rocy4apCTBEHHbIX OPraHoB, NOMVUMO
Tex, 4To n3noxeHol B EULA, 3a
VCKITIOYEHNEM TeX CryyaeB, Koraa
Takvie yCnoBusi, npasa unu
nmueH3nn npsimo TpebyloTcs oT Beex
NOCTaBLUUKOB KOMMEPYECKOro
KOMMbIOTEPHOrO NPOrpamMMHOro
obecneyeHns B cootBeTcTBUM C FAR
1 DFARS v korga oHu npsiMo
yKa3aHbl B MMCbMEHHON hopme B
EULA. KomnaHusa Keysight He HeceT
HMKaKnx obs3aTenscTs No
0o6HOBNEHUIo, NcnpaBneHnio nnu
BHECEHUIO UHbIX N3MEHEHUI B
nporpamMmmHoe obecneyexue. B
OTHOLLEHUMN MOObIX TEXHNYECKNX
[AaHHbIX COrnacHo ornpeaeneHnto,
copepxawemycs B FAR 2.101, B
cooteeTcTBUM ¢ FAR 12.211 1
27.404.2, a Takke DFARS 227.7102,
rocyfapCTBEHHbIM OpraHam He
npegocTaBnseTcs Kakux-nmbo npas
CBepX OrpaHNYeHHbIX NpaB CornacHo
onpeaeneHnio, CoaepXallemycs B
FAR 27.401 nnn DFAR 227.7103-5
(c), B 3aBMCUMOCTM OT TOTO, YTO
NPUMEHNMO K TEXHUYECKUM AaHHBIM.

FapaHTus

MATEPWAJIbl B HACTOSLLEM
OOKYMEHTE
MPELOCTABNAOTCA HA
YCINOBUSX «KAK ECTb» U MOTYT
BbITb MBMEHEHbI B BYAYLMX
PEOAKUMSAX BE3
NPEOBAPUTENBHOMO
YBEJOMIEHWNS. KPOME TOrO, B
PAMKAX, MAKCUMAITbHO
[OMNYCKAEMbIX JEACTBYIOLWMM
3AKOHOLATELCTBOM,
KOMMAHWS KEYSIGHT

OTKA3BIBAETCS OT JIOBbIX
FAPAHTUM — SABHBIX NN
NMOAPA3YMEBAEMbIX — B
OTHOLIEHWM HACTOSILLETO
PYKOBO[CTBA U
COLEPXALLMXCSH B HEM
CBEJIEHWI, BKIIOYAS, CPEAM
MPOYEIO, MOJPA3YMEBAEMbIE
FAPAHTUM TOBAPHOIO
KAYECTBA M NMPUrOAHOCTM AN
KOHKPETHOIO
NCMOMNb30BAHUS. KEYSIGHT HE
HECET OTBETCTBEHHOCTM 3A
TNIOBbIE OLUMEBKM, A TAKKE
CNYYANHBIE N
OMOCPEAOBAHHBIE YBbITKN,
CBSI3AHHbIE C [JOCTABKOW,
NCMONb30BAHNEM U
MPEJOCTABNEHVEM
HACTOSILLEFO [JOKYMEHTA UK
NIOBOV COAEPXALLEVCS B HEM
NHOOPMALIMW. MPY HANUYMN
MEXOY KEYSIGHT 1
MONb30BATENEM OTAENIbHOMO
MUCBMEHHOIO COTTIALLEHWS,
FAPAHTUMHBIE YCITOBUS
KOTOPOIO B OTHOLIEHWM
NPOAYKLIAW,
PACCMATPVBAEMOW B
HACTOSILLEM JOKYMEHTE,
NMPOTMBOPEYAT NMPUBEEHHbBIM
30ECh YCNOBMSAM,
MPEUMYLLECTBEHHYIO CUMY
VUMEIOT FAPAHTUMHBIE
YCNOBWS TAKOrO OTAENbHOIO
COIMALLEHUS.


http://regulations.products.keysight.com/
http://regulations.products.keysight.com/
http://www.keysight.com/find/sweula

YBeagomrneHusa ob onacHoCcTU

O6o3Ha4aeT onacHocTb. [pu3BaH NpuBneYb BHUMaHUe K
onpeeneHHON npoueaype, MeToauke 1 T. M., HenpaBuIibHOE
BbINOMHEHWE UNn HecobniogeHne KOTOPON MOXET NPUBECTU K
NOBPEXAEHNIO YCTPONCTBA UNW NoTepe BaxHbIX AaHHbIX. [Mpexae yem
NpogomKNTb paboTy B 3oHe Hagnucn «BHUMAHWE!», ybeautecs, 4to
yKa3aHHble Ha HEelN yCNoBUsi MONTHOCTBIO MOHSATHBI U COBMIOAEHbI.
O6o3Ha4aeT onacHocTb. [pu3BaH NpuBneYb BHUMaHUe K
onpegeneHHon npoueaype, MeToauke 1 T. M., HENpaBUNbHoe

BbINOJIHEHWE NN HECOBNIOAeHe KOTOPOW MOXET MPUBECTM K TpPaBMaMm
nnu cmepTu. MNpexae Yem NpoaomkMTb paboTy B 30He Haanucu
«OCTOPOXHQ!», ybegutecb, 4YTO yKa3aHHble Ha HelN YCNoBUS
MONHOCTBIO MOHATHI U COBNIOAEHBI.
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CuMBONbI ONACHOCTU U yBeOAOMITEHUA

nepe‘-II/ICJ'IeHHbIe HWXe CUMBOIbl MOTYT NPUCYTCTBOBATb Ha yCTpOI7ICTBe nnn B AOKyMeHTauuu,
YKa3blBad Ha Mepbl NpeoCTOPOXKHOCTU, KOTOPbIE OOJTKHbI ObITb NPUHATBLI AnsA obecneveHus

GesonacHocTu paboTbl.

[MepeMeHHbIN TOK

BkrnitoueHne nutaHus

BHumaHwme!

OnacHocTb BHumaHue! Cwm.
nopaxeHus CONPOBOXAAKLL NI
ANEKTPUYECKNM TEeKCT

TOKOM

Knemma 3awmrtHoro Knemma 3aszemneHus
3a3emneHuns Kopnyca unu waccu

I
A
7

A
&

da30BbIN NPOBOA

KoHTakT ans

NOCTOSAHHO HenTpanbLHOro

YCTaHOBIIEHHOIO N npoBoJa NOCTOSIHHO

obopyaoBaHus YCTaHOBIIEHHOIO
obopygoBaHus

MuTaHue B pexume
OXnaaHna — moaynb
He OTKIYaeTcs oT
ceTu, Korga
BblKMOYaTENb
BbIKMOYEH
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YBeagomneHusa odb onacHocTu

OnuncbiBaemoe yCTPOMCTBO MMEET Knace 3alnTbl 1, TO €CTb UMEET Knemmy
3aLNTHOro 3asemneHns. Ytobbl MMHMMN3MPOBATL ONACHOCTb NOPaXXeHUs
3NEKTPUYECKMM TOKOM, LLIACCH U KpbILWKy npnbopa Heobxoammo 3asemnuTb. [epen
YCTaHOBKOW UK Havanom paboTbl crieqyeT NpoBEPUTb UCTOYHUK NUTAHUS
nepemMeHHOro Toka U NPOBEPUTL BbINOSIHEHME YKa3aHWi No Mepam 6e30nacHOCTH,
npvBeaEHHbIM B @aHHOM pykoBogcTee. Crneundmyeckne mepbl 6€3onacHoCTm
npvBefeHbl B COOTBETCTBYHOLLUNX pasgenax JaHHOro pykoBOACTBA.

Hwxke onuncaHbl o6Lmne mepbl NPeA0CTOPOXHOCTH, KOTOPblE HEOBX0ANMO
cobntogaTtb Ha BCcex aTanax aKkcnfyaTtaumm 4aHHOro yCTponcTea, T.e. npu
NCNoNb30BaHMM NO Ha3HaYeHuo, 06CNyXMBaHMM U pemoHTe. HecobrniogeHne
AaHHbBIX Mep NPeaOCTOPOXHOCTU M creuunanbHbIX NpeaynpexaeHni unv ykasaHui B
OpYrux pasgenax HacTosILLEro pyKoBOACTBA ABMASETCA HapyLLEHNEM HOPM
6e30nacHOCTM Npu NPOEKTUPOBAHUN, N3rOTOBMEHMN U NCNONb30BaHUK Npubopa no
HasHa4yeHuo. Keysight Technologies He HeceT HMKaKoW OTBETCTBEHHOCTU B Cllyyae
HecobnoaeHNsa nonb3oBaTenem aTux TpeboBaHWN.

O6wwme ceegeHus

OnucbiBaeMoe yCTPOMCTBO OTHOCUTCS K 06opyaoBaHuio knacca 1 (To ecTb umeet
Knemmy 3awmnTHOro 3asemnenus). MNpu HenpaBunNbHOM 3KCnyaTauumn ycTponcTea
€ro 3awmTHble pyHKUMM MOTyT BbiTb OCrabneHbI.

CeeTogmopnbl, BXoAsiLme B COCTaB YCTPOMCTBA, OTHOCATCS K Knaccy 1,
yCTaHaBnmBaemMomy ctaHgaptom IEC 60825-1

HaHHoe ISM ycTponcTteo yaosneTsopsaeT TpeboBaHUAM KaHaACKoro

ctaHgapTta ICES/NMB-001.

MapaHTUNHbIE yCroBUSA

MapaHTMen He NokpbIBalOTCA AedeKTbl, BOSHUKLLME BCNeaCTBME HEMOSTHOMO UMnn
HenpaBunbHOro obcnyxmnsaHns MNMoTpedbutenem, UCNONb30BaHNA
Monb3oBaTenNbCKOro NPorpaMMHOro obecnevyeHns nnu NOLKNIYEHNA BHELIHMX
NHTEePdENCHBLIX YCTPONCTB, HEABTOPN30BaHHLIX 4OPabOTOK YCTPOMCTBA,
OYHKLMOHMPOBAHUSA NPU HEQOMYCTUMbIX YCIIOBUAX OKPY>KatOLLEN Cpeabl, a TakkKe
HECOOTBETCTBYIOLLLErO MECTa MCMOSb30BaHUSA 1 0BCY>KMBaHMS.
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Mepen nogaven nuTaHmnA

y6e[J,VITer, YTO NPUHATLI BCE MepPbl NPeaoCTOPOXKHOCTU. I'Iepen

Y oopy.
nogavyen nnTaHMA nposepbTe BCE NOAKITHOYEHUA K NMPU
GETREC D O6paTnte BHMMaHNE Ha HapPYXKHY0 MapK1MpoBKY Npmnbopa,

ONMUCaHHYO B NYHKTE «CnMBOMbI ONACHOCTMW.

UT00bl MMHNMUN3NPOBATL OMACHOCTb MOPAXEHUST ANEKTPUIECKNM
TOKOM, LLIACCU U KPbILLKY YCTPONCTBA HEOOXOANMO 3a3eMMUTb.
YCTPOMCTBO OOMKHO NOAKMNOYATLCS K CETU NepeMeHHOro Toka
yepes 3a3eMrIeHHbIN kabenb NMTaHU, 3a3eMIISHOLWNA NPOBOA

KOTOPOTO AOIMKEH Ha[IEKHO COEAMHATLCA C KOHTAKTOM
3a3emIieHuns (3aLMTHOrO 3a3eMreHNs) B ANEKTPUYECKON
po3seTke. JTlobon o6pbIB 3aLLMTHOrO 3a3eMAOLLIErO NpoBoaa
UM 0TCOEOVHEHNE KNEMMbI 3aLLMTHOrO 3a3eMINeHUs1 MOXeT
cTaTb NMPUYNHON NOPaKEHUS AMEKTPUYECKUM TOKOM, YTO MOXKET
NPUBECTU K TPaBME.

He ucnonb3ynte ycTponcTBO BO B3pbIBOONACHOMN

0CTOPOXHO el

3KCI'IJ'IyaTaLI,VIFI yCTp0I7ICTBa npu Hannm4nm B Bo3ayxe roproymx
ra3oB Uinn napoB HE O0MyCKaeTCH.

He cHumanTe KpbIWwKy ycTpoucTsa!

KpbILWKY YyCTPOMUCTBA MOXET CHMUMATb TONbKO
KBanMQ)MuMpOBaHl-jbm 1 0by4eHHbIN 06CnyXMBatoLL M NepcoHarn,

npeaynpexaeHHsIn 06 onacHocTu. MNepen CHATMEM KpbILIKK

npubopa Bcerga oTcoeamHAnTe Kabenb NUTaHUSA 1 BCe BHELWHWE

npoBsoAa.

B cny4yae noBpexaeHus

Mpunbopbl ¢ NpU3HaKamMu NOBPEXOEHU U AedIEeKTOB JOSMKHbI
BbIBOOAUTBLCS M3 3KCNyaTauum 1 3awuwatbes ot

HenpegHaMepeHHOro BKITOYEHUS, NOKa OHU He ByayT

OTPEMOHTUPOBAHbI KBanMPULUMPOBaHHLIM CEPBUCHBIM

nepcoHanom.

McTouHmkn nuTaHusa nepemeHHoro Toka 6811C, 6812C, 6813C — PykoBo4CcTBO MO 3Kcnnyataumm 6



JNetanbHble HanpsXXeHUA

MakcumanbHoe HanpskeHne Ha BbIXo4e UCTOYHUKA NePEMEHHOTO

HaNpsKeHNs MOXET MMETb Benununny 425 BonbT. [pu KOHTakTe
BbIXOAHbIX KNEMM C YenoBeYeCKNUM Ternom B crnydae nogayv

HanpsPKeHWst NOCneacTBUSA MoryT 6biTb NeTanbHbIMM.

[ake nocne BbIKNMIOYEHUA YCTPOMUCTBA B €r0 BHYTPEHHUX LIensiX MOryT

NMETbCS BbICOKME YPOBHU HanpsbkeHus. CBevyeHne BHYTPEHHNX

CBETOAMOO0B YKa3blBaET Ha HanMyme onacHbIX YPOBHEN HaMPshKeHUs.

MapameTpbl OKpyxatoLwen cpeabl

OnuncbiBaemoe yCTPOMCTBO NpeaHasHavyeHo Ang aKkcnnyataumm
BHYTPW NOMELLLEHUIN, KAaTEropmnsa yCTaHoBKU |, CTeNeHb BNMSHUS Ha
OKpY>KaloLLyto cpeay 2. YCTPOUCTBO npegHasHavyeHo angd
aKcnnyatauum npm oTHoCUTENbHON BnaxHocTh 85%, BbicoTa MecTa
ncnonb3oBaHuna Hag ypoBHemM mops 4o 2000 m.
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MpepoxpaHutenu

[ns 3aMmeHbl cnegyeT NCNONb30BaTh TOMLKO NpefoXpaHnTenu,
paccymMTaHHble Ha UOEHTUYHbIE 3HAYEHUS XapakTepUCTUK (HanpsbkeHne,
MaKkcumarbHO AO0MYyCTUMbIV TOK, Bpems cpabaTbiBaHus, rabapuTHble
pasmepbl) N UAEHTUYHOIo TUNA.

McTouHmkn nuTaHusa nepemeHHoro Toka 6811C, 6812C, 6813C — PykoBo4CcTBO MO 3Kcnnyataumm 8



YcnoBua okpyxatoLen cpeabl Npy aKkcnnyaTaumm

Mogenun 6811C, 6812C 1 6813C npegHasHadeHbl AN SKcnnyaTauum BHyTPU
NMoMeLLEHMI C Manon KoHaeHcaumen. B Hmkecnegytowen Tabnuue ykasaHbl
3Ha4YeHns obLLNX NapaMeTPOB OKPY>KatoLLEen cpeapbl 418 AaHHbIX YCTPOWCTB

[NapameTp 3Ha4veHune

Temnepatypa okpyxatoLiero Bo3ayxa npwv aKkcnnyaTaumm

o1 0 °C no 40 °C,

Npv XpaHeHun

oT MuHyc 40 °C go 70 °C
OTHOcUTEnNbHasA BNaXHOCTb npwv aKkcnnyataumm

80 85 % npu 40°C (6e3 koHAeHcaumm)
Npv XpaHeHun

80 95 % npu 40°C (6e3 koHAeHcaumm)
BbicoTa mecTta ncnonb3oBaHus 0o 2000 m

CTteneHb 3arpsa3HeHus 2

CobnoaeHne ctaHaapToB

UcTouHmkm nutanus cepun 6811C, 6812C n 6813C yooBneTBopsaoT
TpeboBaHMAM cneayoLmnx CTaHAapTOB 3NIEKTPOMAarHUTHON
COBMECTMMOCTU N 6e30MacHOCTH

CtaHpapThl 6e3onacHoCTH

- |IEC 61010-1:2010/ EN 61010-1:2010,
- KaHapga: CAN/CSA-C22.2 No. 61010-1-12,
- USA: UL 61010 Issue:2012/05/11 Ed:3.

CtangapTbl 9NEKTPOMarHUTHOM COBMECTMMOCTM
- IEC 61326-1:2012/EN 61326-1:2013,
- Kanaga: ICES/NMB-001,

- Aectpanusa/Hosaga 3enaHagums: AS/NZS CISPR 11:2011,
- FOxxHas Kopest RRA Notice 2016-24.
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MapkupoBka

c € ICES/NMB-001
ISM GRP 1-A

Mapknposka CE — odmumansHo
3aperncTpmpoBaHHasi Toprosas
mMapka Esponenckoro Cotosa.
[aHHaa mapkMpoBKa ykasbiBaeT
Ha TO, YTO NPOAYKT
yaoBneTBopsieT TpeboBaHNAM
EBponencknx Oupektus
MapkupoBka

ICES/NMB-001, yka3blBaeT Ha
TO, YTO AaHHoe ISM yCTponcTBO
KaHa[CKoro ctaHgaprta
ICES-001

MapkunpoBka

ISM GRP.1 Class A ykasbiBaeT
Ha TO, YTO JaHHbIN
NPOMBbILUNEHHbIN, HAYYHbIA 1N
MeANLNHCKUIA NPOLYKT
oTHocuTCA K rpynne 1 knacca A.

Mapknposka CSA —
3aperncTpmpoBaHHas
TOproBasi Mapka
Kanaackon

accoumaumm ctaHgapToB

JaHHbI cumBon obo3Ha4vaeT
COOTBETCTBME TPEOOBAHUAM
HOXXHOKOPEeWCKoM aeknapawmm
3NEKTPOMarHNTHON
COBMECTUMOCTH

Class A EMC Declaration.
YcTpoKcTBa ¢ Takom
MapKUPOBKOW NPUroaHbl Ans
npodeccmnoHarnbLHOro
NCnorb30BaHUS 3a Npegenamm
NMOMEeLLEHUN,

Mapknposka RCM —
3aperncTpvpoBaHHas
TOoproBas Mapka
ABCTpanuimnckoro
ynpasneHus ceasn n CMU

[aHHbI cMMmBOn yKasbiBaeT
BPEMEHHOW NepuoL B TEYEHUe,
KOTOPOro He AOSMKHO
npovcxoanTb BblaeneHus
ONacHbIX NN TOKCUYHbIX
BELLECTB Npu YCNoBUK
cobnoaeHns npasun
akcnnyataumn. Copok net —
OXMOaeMbli CPOK IKCMyaTaumm
yCTpoOWCTBa.

[aHHoe ycTponcTeo
COOTBETCTBYET
TpeboBaHuaM [MpeKTrBbl
WEEE (2002/96/EC)
[aHHas mapknpoBka
yKasblBaeT Ha TO, 4YTO Bbl
He nveeTe npasa
yTUAN3MpoBaTb
aneKkTpryeckoe unm
3IEKTPOHHOE YCTPOMCTBO
C TakoW MapKMpPOBKOWN
BMECTE C ObITOBbIM
MYCOPOM.
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CooTBETCTBMNE HOXKHOKOPENCKOMY CTaHOapTy
anektpomarHuTHon coemectumocTtn (Class A)

WHcpopmauusa gns nonb3oBarens

[aHHOe yCTpOMCTBO AoMNycKaeTcs AN UCMNOSIb30BaHNS TOSbKO B
npogeccrnoHansHon cpege. Npn ncnonb3oBaHUKU B XXUNOM NOMELLEHNN MOTYT
ObITb CO3aHbl MOMEXW PagNOCBA3N.

N3 naHHOro yTBEepXXaeHns cnegyeT, YTO YCTPOMUCTBO MOXET OblTb MCMOMb30BaHO
TONbKO B NPOheCccroHarnbHbIX YCIOBUSIX.
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YTunmsauma anekTpu4eckoro n anekTpoHHoro obopynosaHus (WEEE)

[aHHOe ycTponcTBO cooTBeTCTBYET TpeboBaHmam Aupektnebl WEEE. [JaHHas
MapKMpOBKa yKa3blBaeT Ha TO, YTO Bbl HE nMeeTe npaBa yTUnM3npoBaTb
ANEKTPUYECKOE U INEKTPOHHOE YCTPONCTBO C TakOM MapKUPOBKOM BMECTE C
ObITOBbIM MYCOPOM.

KaTteropus yctpouncraa:

[laHHoe ycTponcTBo No knaccudmkaumm, NpUBE4EHHON B NPUNOXKEHUN 1 OUPEKTUBDI
WEEE, oTHoCKTCA K KaTeropum «IHCTpyMEHTbI 4Nt KOHTPONSA U HabnogeHns».
Hwe nokasaHa COOTBETCTBYIOLLLAA MapPKNPOBKa.

He yTunusupyinte BMmecTe ¢ 6bITOBLIM MyCOpPOM

Mpn Heob6xoonMMOCTM BO3BpaTa yCTPOMCTBA M3-3a OTCYTCTBUM NOTPEBHOCTUN B €ro
aKcnnyataumm cnegyeT cBsA3aTbCA € bnmxanwmm LEeHTPOM cepBrca 1 MeTporiormm
(LCM) Keysight nnun oTkpbITb cTpaHuUy
http://about.keysight.com/en/companyinfo/environment/takeback.shtml gns
nonyveHns 4oNONHUTENBHON MHGOpMaLn.

Mpoaaxu 1 TexHU4eckas noaaepxkka

[ns ceasu ¢ Keysight no Bonpocam npogax unm nonyyYeHns TeXHUYECKon
NogaepPXKKM NepernanTe no CCbifikam HUXeE:

- www.keysight.com/find/6800

(nHbopmauusa nNo ycTponcTeam, Nogaepxka, nporpaMmmHoe obecneyeHne,
OBHOBIEHNs JOKYMeHTaumm),

- www.keysight.com/find/assist

(koHTakTHasa nHdopmauus (No BceMy MUpy) No BOnpocamMm 0BCNy>XMBaHUS U
peMoHTa).
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1 Obwasa nHpopmauymsa

HasHadyeHne gokymeHTa

[aHHoe pyKoBOACTBO ONMCHLIBAET (PYHKLUMOHNPOBAHUE NCTOYHMKOB NMUTAHUSA
nepemeHHoro Toka Keysight 6811C, 6812C, n 6813C. [laHHble yCTpONCTBa ganee no
TEKCTY pyKoBOACTBa 0603HAYAKTCA «MCTOYHWUKN MUTAHUSA NEPEMEHHOTO TOKa».

Onuuun

Tabnuua 1-1 Onumn

| Onuust | Mogenb

| Onucanve

1CM[a] Bce KoMnnekT ans MoHTaxa B cTOMKy (apTukyn 5063-1564)
1CP[a] Bce KomnnekT (c pydkamu) ons MoHTaxa B CTONKY (apTukyn 5063-1575)
100 Keysight 100 B nepemeHHoro Toka (10 %), 50/60 'y, (Tonbko AnaAnoHun)
6811C/6812C
120 Keysight 120 B nepemeHHoro Toka (10 %), 50/60 Iy,
6811C/6812C
200 Keysight 6813C 200 B nepemeHHoro Toka (10 %), 50/60 'y,
230 Keysight 230 B nepemenHoro Toka (£10 %), 50/60 Ny
6811C/6812C
831 Keysight Kabenb nutanusa 12 AWG, ot 200 o 240 BonbT nepemMeHHOro Toka,
6812C/6813C 6e3 BUIKM
832 Keysight 6813C Kabenb nuTaHus, ceveHune nposoga 4 Mm?2, 6e3 BUMKK
833 Keysight 6812C Kabenb nuTaHusieyenne nposoaa 1,5 mm?, ot 200 Ao 240 BonbT
nepemMeHHOoro Toka, 6e3 BUIku
834 Keysight 6812C Kabenb nutaHmns 10 AWG, ot 100 go 120 BonbT nepemMeHHOro Toka,
6e3 BUIKM
841 Keysight Kabenb ¢ Bunkon NEMA 6-20P, 20 A, 250 BonbT
6812C/6813C
842 Keysight 6813C Kabenb ¢ Bunkon IEC 309, 32 A, 220 BonbT
844 Keysight 6813C Kabenb c 3awenkusatowencs sunkon NEMA 6-30P, 30 A, 250 B
845 Keysight 6812C Kabenb ¢ Bunkon IEC 309, 16 A, 220 BonbT
846 Keysight 6812C Kabenb c Bunkon NEMA L5-30P, 20 A, 120 BonbT
847 Keysight 6812C Kabenb ¢ Bunkon CEE 7/7, 16 A, 220 BonbT
848 Keysight 6812C KabGenb ¢ Bunkon BS 546, 15 A, 240 BonbT
900 Keysight 6811C Kabenb ¢ yrnoson Bunkon BS 1363/A, 10 A, 240 BonbT
901 Keysight 6811C Kabenb c Bunkon AS 3112, 10 A, 240 BonbT
902 Keysight 6811C Kabenb ¢ npamon sunkon CEE 7/7, 10 A, 230 BonbT
903 Keysight 6811C Kabenb ¢ npsmon Bunkon NEMA 5-15P, 13 A, 120 BonbT
904 Keysight 6811C Kabenb ¢ npsmon Bunkor NEMA 6-15P, 10 A, 230 BonbT
906 Keysight 6811C Kabenb ¢ Bunkon SEV Type 12, 10 A, 220/230 BonbT
912 Keysight 6811C Kabenb ¢ npamon sunkon SR107-2-D, 10 A, 220/230 BonbT
917 Keysight 6811C Kabenb ¢ yrnoson Bunkon SABS 164-1, 10 A, 220-250 BonbT
918 Keysight 6811C Kabenb ¢ npsmon Bunkon JIS 8303, 12 A, 100/110 BonbT
919 Keysight 6811C Kabenb ¢ yrnoson sBunkon Sl 32, 10 A, 220 BonbT
920 Keysight 6811C Kabenb ¢ yrnoson sunkon IRAM 2073, 10 A, 220 BonbT
921 Keysight 6811C Kabenb c Bunkon CEIl 23-16, 10 A, 220 BonbT
922 Keysight 6811C Kabenb ¢ npsimon Bunkon GB 1002, 10 A, 220 BonbT
927 Keysight 6811C Kabenb ¢ npsmon Bunkor NEMA 5-15P, 10 A, 220 Bonbt

[a] nopoepxvBaeT ycTaHOBKY penku, Tpebyemon B criydae Ucrnornb3oBaHns HABopoB ANs YCTAaHOBKU B CTOMKY

1CMn 1CP

[b] 3aBOACKME YyCTAHOBKM NO YMOMYaHMIO
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1 Obwasa nHpopmauymsa

Ta6nuua 1-2 NpuHagnexHocTy, ycTaHaBNMBaeMble Nonb3oBaTenem

| HaumeHoBaHue | ApTukyn
KabenbHas cbopka ang nogayn nutaHus Cwm. Tabnuua 1-1 Onumn
Habop aonst MoOHTaxa B CTOMKY Cm. Tabnuua 1-1 Onuymm
4-X KOHTaKTHaa BuIKa Ans nogkmnoYeHns 1252-1488
LMcpoBoro nHTepdenca
3awunTHas Kpbilwka Onsa BXOAHbIX 5040-1751

TepMUHaNoB NepeMeHHoro Toka (c
aepxartenem n N3onupyoLen BTYNKON)

BuHT (3 Wwrt.), ycTponcTeo BBOAA -
nepemMeHHOro Toka ¢ 6apbepom

3alnNTHBIA KOXYX ONS BbIXOA0B

nepemMeHHOro Toka

BUWHT (2 WT.), 3alWNTHBIA KOXYX A5 0515-0053
BbIXOZAOB NEPEMEHHOIO TOKa

(M4x0,7 gronma)

BuHT (5 Wr.), ycTponcTBo BBOAA -
nepemMeHHOro Toka ¢ 6apbepom

PykosogcTBo no akcnnyataumu (GaHHbIn 06811-90002
OOKYMEHT)

PykoBoacTBO MO NporpaMmmMmMpoBaHnio 06811-90005
KpaTkoe pykoBOACTBO NO 3KCnnyaTaumm 06811-90004
PykoBoACTBO MO NOUCKY JOKYMEHTauuu 9320-6794
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1 Obwasa nHpopmauymsa

OnucaHune

[aHHbIN NCTOYHUK NEPEMEHHOro Toka MMeeT B CBOEM COCTaBe crefyoLume
COCTaBHbIe YacTu (CM. pucyHok 1-1). FeHepaTop cUrHanoB BbIGAET CUrHarbl C
nporpaMmMmpyemMorn amnnuTyaon, 4actoTon n popmon. BUnonsapHeIn yeunutens
yCUNUBAET CurHan, NnocTynawLwmin ¢ BbiXxoda reHepatopa, obecnevmsas Bbiaavy
HanpsPKeHnsa ¢ napaMmeTpamu, 3agaHHbIMU Nonb3oBaTtenemM. PeannsoBaHHble

(byHKLI,VII/I N3MEePEHNA BKINKOHYAKT Takmne NnpocCcTble Kak nsamepeHume

cpeaHekBaapaTtnu4HOro 3Ha4eHuns BblgaHHOIoO HanpA>XeHnAa n Toka n Takme

CNOXHble Kak aHanu3 oopMbl curHana.

MeHepaTop
CHHANDE

onak

My M f l

MIEMERMTENEHEM | ateprTEns MOWHOCTH

LLYHT

M T OYHKE

ATATaY;

BnonapHeli
YCMIMTEMNE

L

BN aHanvsaTop

PucyHok 1-1 CTpykTypa

B gaHHOM PYKOBOACTBE NOJ1b30BaTeENld ONNCbIBAKOTCA cneagyrune yCTpOI;lCTBaI

NCTOYHUKA NNTAHUA NMepeMEeHHOro Toka

YCTpOCTBO

OnucaHue

Keysight 6811C

0-300 BCKB; 375 BA (425 B MK, 40 Anvu()

Keysight 6812C

0-300 Beke; 750 BA (425 B nu; 40 An)

Keysight 6813C

0-300 Beke; 1750 BA (425 B ;80 Anw)
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1 Obwasa nHpopmauymsa

CDyHKLI,VIOHaJ'IbeIe BO3MOXHOCTU UCTOYHUKA NMUTaHNA NepemMeHHOro Toka

- Mogava nepeMeHHOro HanpsXeHUs NporpaMmMmupyemMon BenuYnHbl, 3agaHHOM
4YacToThbl U hasbl C OrpaHNYEHNEeM No TOKY, Nogaya NOCTOSAHHOIO HanpsXXeHus

- "eHepaunsa cmrHanoB cUHyconganbHOW, MPSIMOYroflbHOW, OrpaHNYeHHO
CUHycouaanbHON U NPon3BONbHOM OPMB,

- nporpaMMmMpyembiii BbIXOAHOW MMMNeLaHc,

- KOHTPOSb CKOPOCTU HApacCTaHUs HanpsKeHUst U 4acToThl,

- reHepaumsa curHana MeToaom LmndpoBoro cnHTesa ansa obecneyeHnst BbICOKON
TOYHOCTU N AUCKPETHOCTU 3HAYEHNSA YacTOThbl, MarnbIX UCKaXXeHWUI (OpMbl cUrHana
N nameHeHus dasbl 6e3 cboes,

- reHepaums CTyneH4yaToro 1 MMnMynbCHOro cUrHana ang reHepauum 6pocka Toka,
npoBana HanpsKeHUst NUTaHWs, NOTEPU CBA3N U CUMYNALUN APYrnx MeToaoB
HencnpaBHOCTEN NNHUM CBA3N,

- COXpaHeHne CUrHanoB B 93HEProHe3aBMCUMON NamaTn Ans obecnevyeHus
BO3MOXHOCTU FreHepaunm CroXHbIX NepexogHbIX NPoLeCcCoB NN TECTOBbLIX
nocnegoBaTenbHOCTEN.

- coxpaHeHue hopM CUTHANOB N COCTOSIHMIA NMpMbopa B SHEProHE3aBMCUMON NaMATH

- pacLUMpeHHbIE N3MepUTENbHbIE BO3MOXHOCTMU:

- M3MepeHue cpedHeKkBagpaTUYHOro 3Ha4YEHUS aMnnTyabl NnepeMeHHoro
TOKa, U3MepeHne HanpsXKeHNst NepeMEHHOro U MOCTOSIHHOMO TOKa,
n3mepeHue NUKOBOro 3Ha4YEeHUS CUIbl TOKA,

- M3MepEHNE aKTUBHOW, PEaKTUBHOM M MOSHOW MOLLHOCTMU,

- FapMOHMYECKUA aHanM3 hopM TOKa U HanpsikeHusi, obecnevmBaroLLmii
BblJa4yy 3Ha4YeHMs aMmnnuTyabl, asbl N KoaduumneHTa HeNUHENHbIX
NCKaXkeHni BnoTb A0 50-0i rapmMoHUKH,

- oumcpoBKa 3HAYEHMI HANPSHKEHMS M TOKA C LUMPOKMMWN BO3MOXKHOCTSIMMA
3anycka, noct-o6paboTkm 1 npeobpasoBaHui,

- paspsgHOCTb aHanoro-umMdpoBoro npeobpasoBaHmst — 16 ouT,

- BXO[, U BbIXOZ4 CUrHana 3anycka,

- nvuesas naHernb ¢ 14-Tn pas3psaHbIM BakyyMHbIM SIIOMUHECLEHTHLIM OUCIIEEM,
KnaBmaTypow 1 BpaLLaloLWUMNCS pydkaMu Ang napameTpoB BbIXOAHOrO
HanpsKeHns,

- nutepgencel GPIB, RS-232, LAN, USB ¢ BO3MOXHOCTbLIO NpOorpaMMmnpoBaHmns
YCTPOWCTBA C ucnosnb3oBaHnem a3bik SCPI,

- BCTPOEHHbIE BbIXOAHbIE pene ¢ yHKUMEN ODHapYXEeHUSA OTKIMIOYEHNS,

. BbIXO4HbIE 3aXUMbl pa3BA3aHbl C 3a3EMITIEHNEM,

- PYHKLMN camOTeECTUPOBaHUS, OTOBpaXeHnst cTaTyca n KannbpoBKu.

McTouHmkn nuTaHusa nepemeHHoro Toka 6811C, 6812C, 6813C — PykoBo4CcTBO MO 3Kcnnyataumm 25



1 Obwasa nHpopmauymsa

JInueBaga naHenb ¢ PyHKUKMEN yaanEHHOro yrnpassieHns

Ha nvueBon naHenn yCcTponcTBa UMEIOTCSH KaK BpaLlaloLmnecs pyykn, Tak u
knaesmaTypa. lucnnen npegHasHa4veH ns otobpaxeHns napaMeTpoB BbIXOQHOMO
curHana u otobpaxeHus pexmma paboTbl ycTponcTea. C MOMOLLbI0 CUCTEMHbIX
KnaBuLLI Bbl MOXETE BLINOMHATL TakMe 3agadu kak 3agaHne GPIB-agpeca npubopa
unm BbIbop pexrma paboTbl ycTponcTea. C NOMOLbI0 PYHKLMOHAMBHbBIX KNaBULL
Bbl MOXXETE OTKPbITb MEHIO BbiGOpa peXnMOB paboTbl MCTOYHMKA. C NOMOLLbIO
KnasuLL BBOAA 3a4al0TCA 3HAYEHUS TeX UK NHbIX NapameTpoB. NMonHoe onucaHune
3NeMeHTOB ynpaBneH1s Ha NULUEBON NaHenu npuseaeHo B pasgene 4 «PaboTta ¢
NMILIEBOW NAHEnNbIO».

YaanéHHoe nporpaMmMmuMpoBaHue MoXeT ObiTb BbIMOMHEHO C NOMOLLbIO
nHTepdencor GPIB, RS-232, LAN nnun USB. lNo gaHHbIM MHTEpdecam BO3MOXKHO
nepegaeaTb koMaHdbl Ha s3blke SCPI (Standard Commands for Programmable
Instruments). Takke BO3MOXHO OCYLLECTBMAATb YAaNEHHbI MOHUTOPUHT pexuma
paboTbl ICTOYHMKA NUTAHUA NEPEMEHHOro Toka.

Bonee nogpobHas nHdopmaums 0 NnporpaMmmpoBaHnm
ONMCbIBaEMbIX B JAHHOM JJOKYMEHTE YCTPOWCTB, NpuBeaeHa B
nokymeHTe Keysight Models 6811C, 6812C, and 6813C AC Power
Solutions Programming Guide.
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CTtaunoHapHas BbIXxogHasi XapakTepucTuka

Ha pucyHke 1-2 nokasaHa cTaumoHapHas BbIXO4Hasi XxapaktepucTtuka. CtaumoHapHble
XapaKTEPUCTUKN NOKa3blBaOT COBOKYMHOCTb 3HAYEHMI BbIXOAHbLIX MAapamMeTpoB, KOTOpbIE
MOTyT UMETbCS Ha BbixoAe 6eCKoOHEeYHO BO BpeMeHn. Ha cTpaHuue nokasaHa guHamudeckas
BbIXO4Has XapakTepucTmka ycTponcTea. Ha crnegytolem puCcyHKe NOKa3aHbl XapakTepUCTUKK
Kak No nepeMeHHOMY, Tak 1 MO MOCTOAHHOMY TOKY. Tak Kak B1g, CBA3U No BbIXo4y MOXET ObiTb
3a4aH nonb3oBarteneM, AaHHoe YCTPONCTBO MOXET BblAaBaTb KakK MOCTOSHHBIN, TaK U1
nepeMeHHbIN TOK.

YacTtoTa nepemMeHHOro curHana MoxeT nexartb B AgnanasoHe ot 45 go 1000 My (cm.
npunoxeHue A «TexHudeckne xapakrepuctukny). OgHako, yCTPOMCTBO MOXeT paboTatb U C
yactoTamn meHee 45 'y, TexHn4ecKkne xapakTepUCTUKN UCTOYHUKA NUTaHUS NepeMeHHOro
TOKa Npu YacToTax BbIXOAHOro curHana meHee 45 'y npmeeneHsl B Tabnuue A-3
npunoxenus A.

HanpakeHwe
nacT. Toka
4248 L 285 A (B3110C)
575 A (BB12C
Bcke 115 B (B811CKES12C] A 1350.55(581 33:)
375 BA (BE11C) 1-3225.&r?58;13'|13l;j"“‘-
200 | a0 BA (B812C) B & (58120 —— - C1na NocT.
'| 1750 Bageatacy 0 A 88120 oK
il dde 10 A (B513C) °
115 B (58110551 2C) . DET(EBIIC) 25 A (6B11C)
1358 (B813C) 13568122 5 A(BE12C)
\ 317 A(BE13C) 10 A (B513C)
| Inmi&

) Y
1,25 A (BB11C) 325 A (BE11C) |
2EABS120) 65 A (63120 424 B
5.6 A (B13C) 13 A (B8130)

HAPSKTEQMUCTIES N0 NEPEMEHHORMY TOKY HAPSKTEPMCTIES N0
[ cHHyComia 45 Tu- 1 kM) MOCTOAHHORY TORY

PucyHok 1-2 CtaunoHapHasa xapaktepuctuka

[NMnMKOBLIN TOK UNU AMHAMNYECKAA MOLLHOCTb

NCTOYHMK NnepeMeHHOro Toka MOXeT reHepmupoBaTh NUKOBbIE TOKW, NPEBbILLAOLLNE €ro
HOMMHanbHbIE BbIXOAHbIE XapaKTePUCTUKM MO TOKY. OTO cnpaBeaIMBO He TONbKO npu paboTe
B PEXMME NEePEMEHHOrO TOKa, HO 1 MPU NPOrPaMMNPOBAHNN BbIXOOHBIX MMMYSIbCOB B PEXNME
MOCTOSIHHOTO TOKa. XOTSl YCTPONCTBO MMEET BO3MOXHOCTb reHEpPUPOBaTh NNKOBbLIE BbIXOAHbIE
Tokm 8o 40 A (Keysight 6811C/6812C) unu go 80 A (Keysight 6813C), onntensHoCTb paboThl
B TaKOM pexunme orpaHudeHa. Ecnm curHan Ha Bbixofe YCTPOMCTBa BbIMAET 3a npeaenbl
6e3onacHou 3oHbl (SOA), cpaboTaloT aNeMeHTbI 3aLWTbl U YCTPONCTBO ByAeT BbIKNIOYEHO.
MapameTpbl 6e3onacHor 30HbI 06yCNaBNUBaOTCA HAaNPSHXKEHNEM Ha BbIXOLE, CUINON TOKa,
ANUTENbHOCTLIO Bbl4ayu curHana, TemnepaTtypon paguartopa.

O6paTtunTech Kk ykasaHuam nyHkTa «O4ncTka» no OYUCTKE

yCTPOMCTBA NPU BKITFOYEHHOM 3aLLMTHOM pexume paboThbl

yCTpoOncCTBa.
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OrpaHunyeHune no NMKOBOMY TOKY

[Mporpammmpys orpaHuyeHe No NMKOBOMY TOKY, Bbl MOXeTe npegoTBpatuTb
noBpexaeHne yCTponcTea Npu Bbixoae napameTpoB 13 6€30nacHoOm 30HbI, B
AaHHOM cny4ae cpaboTaloT 3feMeHTbl 3aWuThl U YCTPOMUCTBO ByaeT BbIKOYEHO.
OrpaHun4yeHne nNo NUKOBOMY TOKY IMMUTUPYET MIHOBEHHbIN BbIXOQHOW TOK.
HocTuraetcst 3T0 yMEHbLUEHMEM MIHOBEHHOIO 3Ha4YeHWs1 BbIXOAHOIO HanpsikeHus,
4yTOObI NOAAEpPXXNBaTbL BbIXOAHOW MMKOBLIN TOK B 3aA4aHHOM npeaene. MNMockonbky
cxema 3aluThbl cpabaTbiBaeT MTHOBEHHO, MPOUCXOANT 0bpeska BEPLUNHBI (hOpMbI
BbIXOAHOIo HanpskeHns. [JononHUTENbHO, YCTPONCTBO MOXET NEPENTUN B PEXUM
KOPOTKOro 3amMblKaHus1 MO BbIXo4y, NpeaBapsieMoe ANUTENbHbIM NEPEXOaHbIM
NpoLEeccoM, BCreACTBUE 3apsiakn BbIXOOHOrO KOHAEHcaTopa.

B cnegytowen Tabnuue npmBeaeHsl NpUGNN3NTENbHBIE OLEHKM ANUTENBbHOCTH
BPEMEHM, B KOTOPOM YCTPOMCTBO MOXET DYHKLMOHNPOBaTb Nepes BbIXO4OM M3
6Ge3onacHom 30HbI. [TOCKONbKY 3TV 3HAYEHUS 3aBUCAT OT HanpshkeHusl, Tabnuua
BKIOYaeT B cebs COOTBETCTBYIOLLME MMKOBOMY 3HAYEHMIO TOKA HanNpshkeHus
NMOCTOSIHHOIO TOKa. 3Ha4YeHUs1 HaNpPsKeHWs1, NokasaHHble B Tabnuue, HE senswoTcs
3a[jaHHbIMW, OHM YKa3blBalOT Ha CPeAHMEe 3HAYEeHNS HanpsXXKeHMs Ha Bbixoae,
Koraa ykasaHHasi ycTaBka BbIXOOQHOMO Toka npesbieHa. Cxema 3alnThbl
cpabaTbiBaeT Npu 6OMbLUNX 3HAYEHNSAX HAMNPSKEHNS N TOKA, Tak e, Kak 1 npu
0OnbLUNX ANNTENBHOCTSAX.

Tabnuua 1-3 Tunu4yHble 3Ha4YeHNs1 Harpy304HON CNOCOBHOCTN NO TOKY
Keysight | Keysight | SkBnBaneHTHoOe HanpsikeHNe B peXxmnme NocTossHHOro Toka, B,
6813C 6811C NPV NPEBbILEHUM NIUMUTA MO NUKOBOMY 3Ha4YeHuo Tokal®

Keysight

6812C 25 75 125 190 250 300
20 A 10 A >100 mc  >100mc  >100 mc >100 mc >100 mc  >100 mc
30 A 15 A >100 mc 100 mc 30 mc 24 mc 19 mc 15 mc
40 A 20 A 12 mc 9,2 8,4 7,6 MmC 6,8 mc 5,9 mc
50 A 25 A 5,6 mc 5,1 Mmc 4.7 mc 4.4 mc 4 3,5 Mmc
60 A 30 A 3,7 Mmc 3,4 mc 3,1 mc 2,9 mc 2,6 MmC 2,3 MC
70 A 35A 2,6 2,4 mc 2,2 Mc 2,1 Mc 1,9 Mmc 1,7 Mc
80 A 40 A 2 1,8 mc 1,7 mc 1,6 mc 1,4 mc 1,3 mc

[a] Mpwn TemnepaType okpyxatowen cpeapbl 25 °© C, Temnepatype pagmaTtopa Huxke 50 ° C.
Mpumep nnkoBoro 6pocka

B cnepytowen Tabnuue ykasaHbl pekoMeHO40BaHHbIE 3HAaYEHWSI MMKOBOrO TOKa
Ipeak npu Bblgaye Ha BbIXO4 UCTOYHUKA 127 BONbT NnepeMeHHOro Toka nunm
254 BonbT nepeMeHHOoro Toka Yactoton 60 My Kak yHKLUMST EMKOCTU Harpy3Kku.
Harpyska — mocToBasi cxema n KoHgeHcatop. OMuyeckoe conpoTuBneHve
KoHOeHcaTopa 6eckoHe4YHo. PekoMeHaoBaHHbIE 3HA4YEHUS MUKOBOro Toka Ipeak
3aBUCAT OT BXOOHbIX NapaMeTpoB cnegyowmum obpasom:

- MPY YBENUYEHMWN HaNPsXKeHNsa BenuymHa Ipeak 6ygeT ymeHbLueHa.

- N0 Mepe yBenu4eHns 4YactoTbl BenuymHa Ipeak byget ysenuuyeHa.

- N0 Mepe YMeHbLLEHUSA CONPOTUBNEHNS HArpy3kn BenuymHa Ipeak éyaet
YMEHbLUEHa.

CnepyeT umeTb B BUAY, YTO Lenb 3a4aHnsa BenuunHbl Ipeak — aTo
npegoTBpaLleHne cpabaTbiBaHNS CXxeMbl 3aLUMUTbl BCEeACTBUE Bbixo4a
napameTpoB 13 6e30nacHoOm 30HbI U BbIKITHOYEHWS BbIXOAHbIX Kackagos. B
HEKOTOpbIX Cryvasix MOXeT ObiTb MCNOSb30BaH MeTog Npob 1 ownbok ans
Nony4YeHns NpaBUNbHbIX 3HAYEHUN |peak.
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Tabnuua 1-4 PekomeHgoBaHHbIe 3Ha4YeHUs Ipeak B 3aBUCUMOCTU OT EMKOCTU

KOHTYypa
SHICACEIE 3HayeHue Ipeak
127 B [254 B P
<1100 500 80 A
1200 - 60 A
1700 700 50 A
5000 1000 45 A
>5000 > 1000 <45 A

Ha cnegytowem pycyHke NpounmocTpoBaH 6pocok Toka. [1KoBbIA TOK orpaHn4eH
BO Bpems 6pocka B COOTBETCTBUM C Tabnuuen 1-3 ansa 3awwmtbl UICTOYHMKA
NUTaHUSA NEPEMEHHOrO TOKa OT BbIKMNOYEHUS ero Bbixoga. ObpaTuTe BHUMaHME,
4yTO (hopma curHana BbIXOAHOIO TOKa BOCCTAHABNMBAETCHA 4O HOPManbHOWM, koraa
cuna ToKa OnycKaeTCsl HUKE ero YCTaHOBIIEHHOMo

DOPMA HAMNPAAEHIA A HE

MCKAHEHA
DORMA, 115 Boke

/ .
SOPMATOKA  HATPRERAA [ L e
/] Tok<asa
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npeaena.

KoHTyp orpaHnyeHust cpegHekBaapaTUYHOIO 3Ha4YeHUs! CUMbl TOKa

BennunHa cpegHeKBaapaTMYHOIO 3HA4YEHUST CUNMbl TOKA Ha BbIXOAE MOXET ObITb
noacTpoeHa 4o Ndoro 3HayYeHns, JoNyCTUMOro YCTPOMCTBOM. Ecnum Harpy3ka
noTpebnseT 6onbLWNA TOK, YeM 3a4aHHbI Npeaern, BbIXOQHOEe HanpsikeHne
yMeHbLUIaeTcs, 4ToObl NnoagaepXkunBaTb CpeaHeKBaApaTMYHbIN TOK B Npeaenax
numuTa. Korga BbIXOAHOE HanpsikeHve ymeHbliaeTcd, popma curHana
coxpaHseTcs. pyrmmu cnosamm, MacluTabmpyeTcs BECb CUMrHar, a He TOMbKO ero
amnnuTyaa.

CkopocTb cpabaTtbiBaHMA KOHTYpa OrpaHuyYeHnst 3aBUCUT OT 3aaHHOro
BbIXOZAHOIO HaNpPsKeHUs 1 uMnegaHca Harpysku. KoHTyp pearvpyeTt meaneHHee
NPU HAU3KNX 3HAYEHUSIX BbIXOLHOTO HAMNPSKEHMS N BbICOKUX BbIXOAHbIX
nmnegaHcax.
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PerynupoBaHune HanpsieHus

PerynupoBaHue B pearlbHOM BPeMEHMU

MEeTOZ perynmpoBaHUs BbIXOOQHOMO HANPSXKEHNUS, UCNONb3yeMbl B UCTOYHUKE
nepemMeHHOro Toka no yMOmn4yaHuio - 3TO perynupoBaHue HanpskeHns B pearibHOM
BpeMeHu. [laHHbIN MeTo NpegycMaTpmBaeT nogaepxaHme sagaHHon hopMel
HaNps>KeHNs Ha BbIXOA4e UCTOYHMKA NMUTaHWS NepeMEHHOro Toka. JTo
npegnonaraeT oNTUManbHbIN OTKNUK N MUHUManbHOE BpeMsi ycTaHoBneHus. Mpu
NCNoNb30BaHUM AaHHOTO MeTOAa OTCYTCTBYIOT OrpaHNYeHnsa Ha opMy CUrHanoB
N nepexoaHbIX NPOLLECCOB A5 CUrHarnoB ¢ YactoTamu Huxe 45 My,

PerynupoBaHue cpegHekBaapaTUYHOIO 3Ha4YeHUs

PerynupoBaHue cpegHeKkBaapaTUYHOrO 3Ha4YeHUst JOMOSHAET PerynnMpoBKy B
peanbHOM BpeMeHu Ans cTabunusaunm cpeaHekBaapaTuyHoOro 3Ha4eHus
HanpsKeHUs1 BbIXOAHOrO curHana. PerynupoBaHue cpeaHekBaapaTu4Horo
3Ha4YeHUsi crieayeT UCMoSb30BaThb B CrieayHLMX CUTYaUmsaX:

- npeanonaraeTcs HanuuMe Harpysku, Bbi3blBatOLLEN HECTAOMUMBbHOCTL BENNYMHDI
BbIXOOQHOIO HaNpPsHKeHus,

- npeanornaraeTcs Hanuumne Harpysku, Bbi3biBatoLWen HeCTabuITbHOCTb YacToThl
BbIXOOHOIO HanNpsKeHns, a Takke, ecnv TpebyeTcs BbICOKas TOYHOCTb
3HaAYeHnd 4acToThl.

- MpX HeOBXoOUMOCTU NoaaepXaHusl cpegHeKkBagpaTUYHOrO 3Ha4YeHus
HanpsHKeHUsA Npy pocTe BbIXOOHOIO uMneaaHca (CM. NyHKT BbixogHoN
nmnegaHc, ctp. 31).

KomaHga ons 3agaHus 3HadeHna Hanpsbkenms VOLT:ALC:DET RTIM | RMS.

PerynnpoBaHue cpegHekBaapaTUYHOrO 3Ha4eHUs HanpsbkeHust He MoXeT BbITb
NCNOoNb30BaHO NpPY YacTOTax BbIXOAHOMO curHana mMeHblie 45 Iy,
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BbixogHown nmnegaHc

3HayeHne akTUBHOW N/MNN peakTUBHOW (PE3NCTUBHON W/UINN MHAYKTUBHOW) YacTu
BbIXOAHOIo UMNegaHca NCTOYHUKA BbIXOOAHOMO HamnpsikeHus MOXeT ObITb
3anporpaMMmnpoBaHo nonb3oBartenemM. IHOyKTUBHOW YacTu BbIXOAHOIO
vMnegaHca MoxXeT ObITb 3a4aHO 3HadYeHue B AnanasoHe oT 20 oo 1000 MK H.
ConpoTUBNEHMIO Harpy3kn MOXeT ObITb 3a4aHO 3Ha4YeHVe B AnanasoHe

ot 0 go 1 Om.

Mpun 3agaHnn 3Ha4YEHWI BbIXOAHbLIX COMPOTUBMEHUI, YEM HUXKE MMNeaaHC
Harpy3kn, Tem MEHbBLLIEE 3anporpammupoBaHHOEe CONPOTUBIEHNE MOXHO
NCnonb3oBaTb U NO-NPEXHEMY NoadepXmBaTb CTabUMbHOCTb BbIXOAHOMO
HanpsbkeHnsa. 3To ocobeHHO crnpaBeanuBo ANst MNegaHca Harpy3ku meHee 1 Owm.

lMporpammupoBaHue BbIXOQHOIO MMMedaHca UCTOYHMKA NEPEMEHHOIO TOKa Nnpu
paboTe Ha Harpy3Ky C HU3KMM MMNegaHCOM MOXET Bbi3BaTb HECTAOUITbHOCTb
BbIXOAHOIO HaNpPsKeHWs, YTO MOXKET NOBPeaAnTb yCcTponcTao. [Npn paboTte
WCTOYHUKA NEPEMEHHOrO TOKa C MporpaMMmMpyemMbiM COMPOTUBIEHUEM UMK
WMHOYKTMBHOCTLIO cTabunbHocTe JOJIDKHA nogaepxmnBatbces.

YTto6bl NpoBEPUTL CTABUNBHOCTb, KOHTPONUPYATE BbIXOAHOE HaNpshKeHne C
nomoLbio ocumnnorpada. HectabunbHOCTL UMEETCS, €CNU MPUCYTCTBYET
konebaTtenbHbIN Npouecc ¢ YactoTon oT 5 Ky Ao 20 KU, KOTOPbLIN 3aBUCUT OT
3anporpaMmmMmmpoBaHHON NHOYKTUBHOCTU BbIXOAa MCTOYHMKA NMUTAHUA NEPEMEHHOO
TOKa U EMKOCTW Harpy3ku, NPUCYTCTBYIOLLLEN MOCTOAHHO MPU BbINONTHEHUU

creayoLwmx npoueayp:

1.Mpwn 3agaHnmn 3Ha4YEHUSI MHOYKTMBHOMW YacTu BbIXO4HOrO MMneaaHca
pekoMeHayeTcs cHavana gobasvTb NocnegoBaTenbHO CONpPOTUBEHME NGO
3agaTtb BbIXO4HOMY COMPOTMBIIEHMIO 3HaYeHne 1 Om nnu gobasuTb
COOTBETCTBYIOLLNIA BHELLHUI PE3NCTOP.
2.lnaBHO 3afjaBanTe 3Ha4YeHe NHOYKTUBHOM YacTu BbIXOAHOro nMneaaHca ao
YKENaemMoro ypoBHs OAHOBPEMEHHO KOHTPONMPYS HECTabUNbHOCTb
HanpspKkeHus Ha Bbixoae. Ecnn nosensatoTca nobble NpuU3HaKkm
HecTabunbHOCTN, PErynMpPOBKY cregyeT OCTaHOBUTb.
3.Ecnu TpebyeTcsa MeHbLLee BLIXOAHOrO CONPOTUBIIEHNS, NS1aBHO
YMEHbLUANTE CONPOTUBIIEHNE, KOHTPONNPYSA HECTABUNBHOCTL HANPSXXEeHNS
Ha BbIxoge. Ecnu noasnaoTcs nobble NpU3HaKkm HECTabMMBHOCTN,
perynmpoBky crnegyet OCTaHOBUTb.
4.Ecnu Bbl He MOXeTe 40BUTbCA yOOBNETBOPUTENBbHbBIX Pe3yrbTaToB C
NOMOLLbIO 9TOM NpoLeaypbl, CriegyeT OTKNHUYNTD KOHTPOSTb BbIXOOAHOMO
nMmnegaHca v NCNonb3oBaTb BHELLHIOK CXeMy npeobpa3oBaHMsa numnegaHca.
PerynupoBka cpegHekBagpaTUYHOrO HasHa4YeHUs HanpsXKeHUst MOXET ObITb
Ncnonb30BaHa COBMECTHO C NporpaMMmpoBaHMeM BbIXOQHOMO umMnegaHca ans
perynmpoBaHusi napaMeTpoB NepeMEHHON COCTaBNAIOLLEN BbIXOQHOMO curHana,
TaK Kak nporpaMmMmupoBaHmMe nMnegaHca MOXeT NoBieYb UCKaXKeHUs Bcneacrene
HEeNMHENHbIX 3P (EKTOB B HArpy3Ke Nnn yMeHbLLEHNE 3HAYEHNST BIXOGHOIO
HanpshkKeHnsa BCNeaCTBME NEPEXOOHbIX NpoueccoB npu perynuposke.ObpaTtute
BHUMaHWe, YTO perynmpoBaHne HanpsXXeHnsa B pearibHOM BpeMeHW MO3BOMUT TOKY
Harpysku Bbl3BaTb YMEHbLLUEHNE HarnpsbKeHWs, 3aBucsLlee oT 3aJaHHOMo 3HaYeHUs
nMnegaHca u Toka, noTpebdnsaemMoro Harpy3kon, B TO BpEMS Kak perynmpoBaHue
cpefHeKBaapaTUYHOro 3Ha4eHNSA HaNPsXKeHNss BEPHET 3HAYeHne Ha
3anporpaMmMupoBaHHbIA YPOBEHb.
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CBs3b MO BbIXO4y

Pexum cBsi3n No nepeMeHHOMY TOKY UMUTUPYET TpaHCOPMaTOPHYHO CBS3b,
NoAAEPKUBaIOLLEN HYNEBOE CPEAHEE BbIXOAHOE HaMnpsikeHne. ATO 03HaAYaeT, YTo
BbIXOZ yAansieT NOCTOSIHHYIO COCTABISOLLYIO U3 BbIXOAHOIO HaNPsKEHUS,
BO3HMKaIOLLLYH0 BCIEACTBNE HanM4msi NepexoHblX NPOLECCOB C HEHYEBOM
MOCTOSIHHOW COCTaBNSOLEN UMW 3aaHHOro cMeLLeHnsi. CBs3b MO NepeMeHHoOMY
TOKY UMeeT 4acToTy cpesa okono 2 'y, YTo No3BONsSIET NPoNyckaTb CUrHarbl ¢
KpaTKOBPEMEHHbIMM NMOCTOSIHHLIMI COCTaBNSOLWMMN, HO ByaeT noaaepkmBaThb
HyneBoe CpeaHee BbIXOAHOE HanpsiKeHue.

PexXuMm cBsi3M N0 NOCTOAAHHOMY TOKY MCMNONb3yeTcs AN reHepauum
HaMNps>KeHNsA CMeLLLeHMS MO MOCTOAHHOMY TOKY UMW BbIXOOHbIX NePeXoaHbIX
NpoLEecCcoB, MMEKLLNX HEHYNEBOE cMeLleHne. B niobom pexunme paboThl
MakcMmMmarbHOe HanpshkeHne, KOTopoe MOXET BbldaBaTb UCTOYHUK MUTaHUS
NnepemMeHHOro Toka, orpaHn4eHo 425 B

Harpyso4yHasi cnocoBGHOCTL N0 NEpPEMEHHOMY TOKY HOpmupyeTcd B BA, uto
crneayeT OoTnMyaTh OT MOLLHOCTM B BaTTaxX. [1onHasi MOLWHOCTb, KOTOpas MOXeT
ObITb BblAaHa Ha BXo4, MOXeT ObiTb onpeAeneHa n3 pacCMOTPeHMs pUcyHka 1-2.
MonHasa BbIxogHasA MOLLHOCTb JOCTYMNHas 6€3 orpaHuyYeHni, KpoOMe OrpaHuYeHni,
onpegenseMbiM MakCUManbHbIM cpegHeKBagpaTUYHbIM HanpsXKeHNeM B

300 BonbT 1 MakcuMarnbeHbIM CcpegHeKkBaapaTUYHbIM 3Ha4YeHNeM TokKa, KOTOPbIN
3aBUCUT OT Harpy3kn. OBpaTuTe BHMMaHMe Ha onucaHne gaHHoro npotecca (Cm.
CTp. 27) 1 3HA4YEHUSA COOTBETBETCTBYHIOLLNX TEXHNYECKNX XapaKTEPUCTUK (CM.
npunoxexHme A, TeXHNYECKME XapaKTEPUCTUKN).
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2 YcTaHoBKa
OcmoTp

Y6eautech, YTo Balue yCTpONCTBO HE NOBPEXOEHO, a Takke NpoBepbTe

KOMMeKTayuto.

MoBpexaeHus

I'IpM nony4yeHnn yCTpOVICTBa, npoBepbTeE €ro Ha npeamMmeT o4eBNUOHbIX

noBpeXaeHuin, KOTopble MOrnKY NPOM30NTN BO BpeMa JocTaBku. Ecnu ecTb
noBpexaeHus, HeMeaneHHo ysegomuTe 06 3ToOM nepeso3ymka 1 Gnvxkanwni
oduc npogax n nogaepxkn Keysight. lhgpopmaums o rapaHTum neyaTtaeTcs B

Havarne 3Toro pykoBOACTBaA.

YnakoBka

Mocne NpoBepKM YCTPONCTBA, COXPaHUTE TPaHCMOPTUPOBOYHYH KOPOGKY M
ynakoBOYHble MaTepumarbl Ha cryvai HeobxoanumocTu ero Bo3epaTa. Ecnu Bbl
HanpaBnsieTe yCTPOMCTBO AN 06CNYXMBAHMSA U PEMOHTA, NPUKpenuTe Ha

YNaKOBKY 3TUKETKY C HOMepoM MOoLeNN U YKa3aHNEM OaHHbIX BlliagenbLa. Takke
NPUNOXNUTE KpaTKoe onncaHne HencrnpaBHOCTU.

KomMmnnekT noctaBku

Y6eanutech, YTO B KOMMNIIEKTE NOCTaBKM Ballero nctoyHmka nutaHns nepemMeHHoro
TOKa UMEeKTCA crneayrwme sarnemMeHTbl. HeKOTopre NPpUHaANEeXxHoCTn MoryTt ObITb

yCTaHOBIEHbI 3apaHee.

Kabenb nutaHusa

CoeanHutenb

UM poBOro
NHTEepdenca
3aWwmnTHbIE KOXYXU

NHdopmMaunoHHbIN
nuct

Kabenb nuTaHus, nogxoadLluin ong sawero
pernMoHanbHOro cCTaHgapTa 3NeKTPonuTaHus.
B cocTtaBe kabens MoxeT MMeTbCs Unu
OTCYTCTBOBATb BUIKa (CM. NyHKT Onuumu, cTp.
22). Ecnn kabenb anekTponutaHus
OTCYTCTBYET, obpaTutech B Gnvkanwmnm ocpuc
npogax n nogaepxkn Keysight (cm. pasgen
Mpogaxu 1 TexHnyeckas nogaepxkka, cTp.12)
4-KOHTaKTHbIN COeaANHUTENb LIMPOBOro
NMHTepenca ycTaHOBMNEHHbIN Ha 3aHeEN
CTEHKe Kopnyca yCTpOWCTBa.

3alUNTHBIV KOXYX BBOAA NEPEeMEHHOro Toka C
dukcaTopom aAng kabens

Obtaining Documentation for Keysight 6800C
Series AC Power Source/Analyzers
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2 YcTaHoBKa

Ounctka
[N YnCTKM ycTporcTBa UCNONb3YNTE CYXYI0 UMK Crerka CMOYEHHY0 BOOW TKaHb,
4YTOObl O4YMCTUTL KOPNYC YCTPOWCTBA. He nbiTanTech ovnwaTe BHyTPEHHME
3MeMEHTbI YCTPONCTRa.
MNepen YMcTKOW, BO n3bexaHe Nopa)KeHUs aneKTpUYecKUM TOKOM,
OCTOPOXHO! peA P P

oTcoegunHnTe yCTpOI7ICTBO OT CETU AJIEKTPONMNTaHNA.
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2 YcTaHoBKa
YcTaHoBKa

B pasgene Ycnosus okpyxatouwel cpedbi NpyBeaeHbl yka3aHnst 6e30nacHoOCTU 1
AaHHble MO A0MYCTUMbIM YCITOBUSIM OKpYXXatoLen cpeapl.

Bec yctponctea Keysight 6811C/6812C - 29,1 kr

Bec yctponctea Keysight 6811C/6812C -30,1 kr

Mpn Heo6X04MMOCTM UCMONb3yNTE MOMOLLb KOMSEr Npu nepemMeLleHnm unm
YCTaHOBKE YCTPOWCTBA B CTOWKY

YcTaHoBKa Ha cTone

Ha pucyHke 2-1 ykasaHbl rabaputbl ycTponcTtea. Npn Heob6xoanmMocTn MOHTaxa B
CTOWNKY HOXKM MOryT OblTb CHATLI. Ball NCTOYHMK NUTaHUS NepeMEHHOro Toka
OOIKeH ObITb YCTAHOBMEH B MecTe, obecneunBaroLLmm JOCTaTO4HOE
NPOCTPaHCTBO No Bokam 1 3agHer YacTn yCTponcTBa Ans obecneveHuns
AOCTaTOMHON UMpKynsiumm Bo3gyxa. MuHumManbeHbie 3a3opbl - 1 gtonm (25 mm) no
6okam. He Grnokupynte noTok BO3ayxa U3 BEHTUNSATOPA Ha 3a4Hen naHenm
YyCTPOMCTBA.

YcTaHoBKa B CTOMKY

NCTOYHMK NUTaHMA NEPEMEHHOIO TOKa MOXXHO YCTaHOBUTL B CTaHAapTHY 19-
AOVNMOBYIO CTOMKY MU LWKkady. Homep onuuoHansHOro KoMnriekTa Anst MoHTaxa B
CTOWKY - 1CM unu 1CP.

WNHCTPYKLMKN NO yCTaHOBKE BXOASAT B KOMMMEKT ANt MOHTaXa B CTONKY.
NcTOYHMKM NuTaHusa nepeMeHHoro Toka npomssoacTtea Keysight Takke TpebytoTt B
AOronHeHne K Habopy ANA MOHTaXa B CTOMKY OMOPHbIE PeribCbl, OHU 0BbIYHO
3aKa3blBalOTCH OQHOBPEMEHHO CO LUKAOM 1 He BXOAAT B COCTaB KOMMIeKTa Ans
MOHTa)<a B CTOWKY.
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2 YcTaHoBKa
I'Ion,Kmoqume 3J'IeKTpOI'IVITaHVI$I

SJ'IeKTpOI'IVITaHI/Ie N npeaoxpaHnTerb Mo 3NEKTPOonnMTaHnio

SnekTponuTaHne UCTOYHMKA NUTaHUS NepeMeHHOro Toka JOSTKHO
OCYLLECTBMIATLCSA OT 0gHO(A3HOr0 UCTOYHMKA MUTaHUS NepeMeHHOro Toka ¢
napameTpamMmu, OTMEYEHHbIMU Ha 3TUKeTKe Line Rating, pacnonoXeHHon Ha
3agHewn cTeHke ycTponcTBa. bonee nogpobHble yka3aHusa NpuBeaeHbl B Tabnuvue
A-2 npunoxeHus A «TexHU4ecKne xapakTepucTukmny.

Kabenb nutaHuns obecnevmBaeT 3a3eMreHne Waccu Yepes TpeTui

OCTOPOXHO! NPOBOAHMK. YOeauTech, YTO Balla po3eTKa SBNSAETCS TPEXKOHTAKTHOWN
C COOTBETCTBYIOLLMM BUITKE KOHTAKTOM, NOAKNIOYEHHbIM K 3a3EeMITEHUIO.

NCTOYHUK NUTaHUS NepeMEHHOro Toka A0MKEH NoryyaTtb nuTaHue no
06ocobneHHon NuHUKM 6e3 Npoymx noTpedutenen.

MNpenoxpaHnTenb HAXOAUTCS BHYTPU UCTOMHUKA NUTaHUS NepeMeHHOoro Toka. B

nyHkTe B cnyyae HencnpaBHoCTU, pasgena 3 NpoBepka nocrie BKIHYeHNS
NpuBEOEHbI yKaszaHus MO 3aMeHe NpedoXpaHuUTENeEN.
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2 YcTaHoBKa

MNoagkntoyeHne kabend nuTaHus

Kabenb nuTaHms, noctaBnsieMbIn C UICTOYHMKOM MUTaHUSA NEPEMEHHOr0 ToKa,
MOXET UMETb UM HEe UMETb BUIIKY MUTaHUA Ha 0gHOM KoHue. NogpobHas
WHdopmaums npueegeHa B Tabnvue 1-1.

Mpu pabote ¢ mogenbto 6811C CMOTPU PUCYHOK 2-2, NOAKNYaTh Kabenb
nutaHuna criegyet kK coeguHmTento IEC 320 Ha 3agHen naHenu yctponcTea. Ecnn
Baw 650K He MMeeT 3Toro pasbema, obpaTuTech K npouenype 4na mogenen
6812C 1 6813C.

OPTION:
el A o)
1. BcTtaBbTe LINE RATING : 50/60 Hz. v x
Kabenb NUTaHUA ©| lo

OCTOPOXHO!

PucyHok 2-2 NogkntoveHne kabenda nutaHums (6811C)
Mpun paboTte ¢ mogensto 6812C 1 6813C cmoTpu pucyHoK 2-3.
MoakntodeHne kabensa anekTponUTaHnsa SOSMKHO MPOM3BOAMTLCS

KBanMuunpoBaHHbIM U NNLIEH3MPOBAHHbBIM 3ITEKTPUKOM U OMMKHO
COOTBETCTBOBATb MECTHbIM NpaBuiam yCTPOWUCTBA 3NEKTPONPUOOpPOB.

1.  Ecnun 370 He 6bINo caenaHo 3apaHee, yctaHoBuUTe pukcatop kabens (8),
3aLUNTHBIN KOXYX (7), pe3nHOoBYIO BTYIKY (6), ranky coeguHutens (5) Ha
kabenb anekTponuTaHuns (4).

2. 3akpenuTe NpoOBOA 3aLLMTHOro 3asemeneHus (1) Ha knemmMe 3aseMreHns
Kopnyca ycTpoucTBa.

3. MoakntounTe HenTpanbHbI NPOBOAHKK (3) K knemme N.

4. Moaxntounte dasHbI NPOBOAHMK (2) K kKnemme nuTtaHus L1.

5.  YcTaHOBUTE 3aLLMTHBIN KOXYX Ha KINeMMbl MUTaHUSA, 3aTAHUTE KPbILLKY U
3aTsHUTE BUHTbLI Ha pukcaTope kabens.
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2 YcTaHoBKa

oFTION
UINE RATING - 50/90 Mz
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Knemma anga nogknioyeHns NpoBOAHMKA 3a3eMNeHNst
(>xkenTo-3eneHbln Unn 3eneHbin)

Knemma anga nogkntoveHms dasHoronpoBoaHMKa (Cepbli UM KOPUYHEBBIN)
Knemma anga nogknioyeHnst HEMTpanbHOro NPOBOAHMKA (CUHUIA NN Benbin)
Kabenb anektponntaHus

"alka coeanHuTens

Oemndep

3aLWmnTHBIN KOXYX

dukcatop kabensa

ONOOORWON

PucyHok 2-3 lNogkntoveHne kabens nutaHus (6812C n 6813C)
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2 YcTaHoBKa

NogkntoveHme K BbIXo4y

KoHTaKTbl BLIXOAHOrO KNEMMHOro 6r1oka ranbBaHUYeCcKy pa3Ba3aHbl, Takke
ranbBaHWYeCKN pasBsa3aHa NMHUA NpoTeKaHKs BO3BPaTHOro Toka. KoHTakT ans
NOAKMIOYEHNSA 3a3eMSAIOLLIEro NPOBO/HVKA PACMoNOXeH C NPaBoro Kpas
KnemmHoro 6noka. _

/N

OaTyuk
11| 01 COM | COM /—J7

Oo 300 B nepemeHHOro Toka |
OTHOCHTENbHO

@1 ONA NOOKNKYEHUA ®A3HOMO NMPOBOOHUKA
COM ans NOAKMKYEHWA BO3BPATHOIMO MPOBOAHMKA
- 3A3EMMNEHME

PucyHok 2-4 [NogknioveHne K BbIXOAHbIM KOHTaKTam

MAIN OUTPUT

3alWnTHBIN KOXYX

PucyHok 2-5 3alwuTHbI KOXYX, YCTaHOBIEHHbIN HA BbIXOAHOM KIEMMHOM 6rioke
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2 YcTaHoBKa

YIPO3A BE3OIMNMACHOCTW. NMocne 3aBepLueHUs BCEX MOLKIHOYEHNN
OCTOPOXHO! Bbl AOMKHBI 3aKpenuTb 3alUTHBIN KOXYX (CM. PrcyHok 2-5), Tak kak
B npouecce paboTbl Ha KOHTaKTbl OyAeT NnogaBaTbCa HaNpshKeHue.

Yka3aHusi no noabopy coeanHUTENbHbLIX NPOBOAOB

YT06bl CBECTU K MUHUMYMY BEPOSITHOCTb HECTAabUIIBHOCTU Ha BbIXOAE,
npoBoAa AN NOAKMIYEHUS Harpy3kn AOMKHbI ObITb kKak MOXHO 6onee
KOPOTKMMMU, UX MOXXHO OOBEANHUTL UMW CKPYTUTb NPOBOALI BMECTE,
4TOObI CBECTU K MUHUMYMY MHOYKTUBHOCTb.

TokoBas Harpy3ka

MOXAPOOIMACHOCTb. nsa yooBneTBopeHust TpeboBaHui
6e3onacHOCTM NpoBoAa ANs NOAKIHOYEHNST HArpy3Kn LOIMKHBI UMETh
AO0CTaTOYHYH NnoLaab cedeHuns, YTobbl He neperpeBaTbest Npm

MaKCUMarbHOM TOKE KOPOTKOro 3aMblKaHMs BbIXOA4a UCTOYHMKA NUTaHUA
nepemMeHHoro Toka. Ecnm nmeetcsa 6onee ogHom Harpy3ku, To niobas
napa NpoBOAOB 4115 NOAKMYEHNsT HAarpy3ku AOMmKHa OblTb B COCTOAHUM
6e30nacHO NepeHOCUTb NOSHbIA HOMUHAMNbHBIN TOK UCTOYHMKA
NepeMEHHOr0 TOKa.
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2 YcTaHoBKa

B tabnuvue 2-1 nepeyncneHbl XxapakTepucTUKM MegHbIX NPOBOAOB MO
knaccudumkaumm AWG (American Wire Gauge).

Tabnuua 2-1 XapakrepucTukn NnpoBoaoB

Ne Mnowanes Tokosas lMoroHHoe Ne Mnowagb  TokoBas [MoroHHoe

AWG ceyeHusi, Harpy3kal®d, A conpotuBneHuelt], AWG  ceuyeHus Harpyskal®, A conpoTuBneHunel
MM2 Q/m (Q/m)

14 2,08 25 0,0103 6 13,3 mMm? 80 0,0016

12 3,31 30 0,0065 4 21,2 mm? 105 0,001

10 5,36 40 0,0041 2 33,6 Mmm? 140 0,00064

8 8,37 60 0,0025 1/0 53,5mMm? 195 0,0004

[a] 3HauyeHne cnpaBennMBo Ana TemnepaTtypbl okpyxatowero Bosgyxa 30 °C. n TekyLlen TemnepaType NpoBOAHMKA
B 60 °C. ina Temnepatyp oTnunyHblx ot 30 °C, criegyeT YMHOXUTb 3HAYEHWUS TOKOBON Harpy3ku Ha ykasaHHble HUXe
KOHCTaHTbI.

| Temnepartypa, °C KoHcTaHTa Temnepartypa, °C KoHcTaHTa |
21-25 1,08 41-45 0,71
26-30 1,00 46-50 0,58
31-35 0,91 51-55 0,41
36-40 0,82

6] ConpoTuBneHne MMeeT HOMUHaNbLHOE 3Ha4YeHne Npu TemnepaType npoeoaa 75 ° C

MageHne Hanps>KeHus

MpoBoaa AN NOAKMIYEHMSA HArpy3Kkn Takke LOMKHblI UMEeTb ObiTb 4OCTAaTOYHO
fornbLloe ceveHune, YTobbl n3bexaTb YPE3IMEPHOTO NaAEHUS HANPSXKEHNS Ha
nposogax. B obwem cnyyae, ecnv npoBoga UMEKT JOCTaTOYHO GonbLuoe
ceyeHune, YToObl BblAepKMBATL MakCMMarbHbIA TOK KOPOTKOrO 3aMblkaHusi 6e3
neperpesa, Ype3MmepHoe nageHvne HanpsbkeHusa He ByaeTt npobnemon. B
Tabnuue 2-1 npuBeaeHbl AaHHbIE OIS pacyeTa NageHnst HanpshkKeHnsa Ans
HEKOTOPbIX 0ObIYHO MCMONb3yeMbIX MeAHbIX NpoBoAoB. Ecnu perynuposaHune
napameTpoB paboTbl HArpy3Kkn CTaHOBUTCA 3aTPyAHUTENbHBbIM, 0BpaTUTECh K
NyHKTY «[oAKNYEeHMEe BHELLHETO AaTUYMKay.
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MNogkntoveHme no 4-NpoBOAHON CXeEMeE

B HopmanbHOM pexrme paboTbl UICTOYHMKA NMMTAHUSA NMEPEMEHHOTNO TOKa
OLeHNBAETCA BbIXOAHOE HaNpshKeHUe Ha BbIXOAHbIX KIleMMax, yCTaHOBMEHHbIX Ha
3afiHen CTeHKe Koprnyca ycTponcTtea. Knemmel 4ng nogknoveHus no 4-npoBoaHOM
cxeme Mo3BOSSI0T OLEHUTb BbIXOAHOE HanpsXXeHne Npu Harpyske, 4to SaéT
BO3MOXXHOCTb CKOMMEHCUPOBATbL NOTEPU B MPpOoBOAaX (CM. PUCYHOK 2-6).
BbinonHuTe nogkritoyeHne no 4-npoBogHON CXemMe CornacHoO pUCcyHka 2-6.
PekomeHgyeTcst nogknioveHne gaTymka BbINOSHATb CBUTbIMU SKPaHUPOBAHHBIMM
NPOBOAHUKaMN U30SIMPOBAHHO OT OCTarbHbIX MPOBOAHWNKOB.

MpoBoAHMKM ANSA NOAKMNIOYEHUs MO 4-NPOBOAHON CXEMe SABMATCSA YacTblo Lienu
oBGpaTHOW CBA3N NO NEPEMEHHOMY TOKY, MO3ITOMY OHM LOIMKHbI ObITb KaK MOXHO
©onee HN3KOOMHbIMKM A5t o6ecneveHnst HambonbLen TOYHOCTU U3MEPEHMS.
MoakntovanTe NPOBOAHMKM JaTuYMKa akKypaTHO, HE AonyckanTe ux paboTbl B
peXxMmMe XOroCToro xoaa.

Ecnu BbiBOAbI 45151 NOAKNIOYEHMS NO 4-MPOBOAHON CXEME OCTaloTCA
He3aKpenseHHbIMU U CoeaUHEHNE pa3MblkaeTcs BO Bpemsl paboTbl,
NCTOYHUK NUTaAHUS NepeMeHHOro Toka yaeT ocyLecTBNATb
perynupoBaHue HanpsKeHWsi Ha BbIXOAHbIX Knemmax, HO C
yBenunyeHmem Ha 40% OT 3agaHHOro 3HadeHus. Npu oTKIIYEeHUN
NPOBOAHWNKOB U3MepUTENbHAas Lenb HE MOXET OTCneanTb 3TO
yBenum4eHue.

M3mepeHne no 4-npoBogHON CXEME MOXHO 3anyCTUTb YAANEHHO C MOMOLLLIO
komaHabl ALC, 3agaB en 3HadyeHue EXT. KomaHpga ALC moxeT bbiTh Bbi3BaHa U3
MeHo HanpsixeHue, kak aTo onvcaHo B Pasgene 4 «[lepegHsasa naHenb». 3aganTte
komaHae ALC 3HadeHune INT ansa nepeknioveHns Ha peXxnmM N3mMepeHns
HanpsPKEeHUs Ha BbIXOOHbIX KNeMMax.

Ecnu Bbl ucnonb3yeTte BHELLHWE pene A NOAKMIYEHUS U OTKITIYEHNS
Harpy3o4HbIX U U3MEPUTENbHbIX NPOBOAOB, CreAyeT He AonyckaTb
pa3MblKaHNsi KOHTYpa 4-NPOBOAHOW CXeMbl NPY BKIKOYEHHOM yAANEHHOM
namepeHunn. C Hayana Heobxoanmo OTKMYaTb yaanéHHoe n3MepeHue, a
3aTeM pasmblkaTb U3MEPUTENBHYIO LIEMb M LiENb Harpy3Ku.

McTouHmkn nuTaHusa nepemeHHoro Toka 6811C, 6812C, 6813C — PykoBo4CcTBO MO 3Kcnnyataumm 44



2 YcTaHoBKa

MamepuTenkHele KNEMMEI

g1 ¢t com | com /717

Harpyska

PucyHok 2-6 MNogkntoyeHne no 4-npoBogHON cxeme

YkasaHusi no yaganéHHoMy U3MEepPEHUIO 1 3aLLMTe OT NepeHanpsikeHui

Mpu BLINONHEHMW yAANEHHBIX U3MEPEHMWI, NafeHne HanpshKeHUs Ha NpoBoaax (Ao
1 Bos) 4181 NOOKIMIOYEHMS HArpy3KW BblYMTAETCSA U3 3a4aHHOM0 3Ha4YeHus. Tak Kak
HanpshKeHNe Ha BbIXO4E UCTOYHUKA NUTAHWUS NEPEMEHHOIO TOKa YBENNYMBAETCSH
ANs KOMMNeHcauun NageHns HanpsikKeHusl, Cymma 3afjaHHOro 3Ha4YeHusl U Benm4ymHa
KOMMNeHcaLmm MOXeT NPEBbLICUTb MakcUMmarnbHO 40NYCTUMOE 3HAYEHUS BbIXOAHOMO
HanpsPKeHns. 3TO MOXET Bbl3BaTb cpabaTbiBaHME CXeMbl 3aLLUUTbI OT
nepeHanpsHKeHnsi, KOHTPONMPYIOLLIEN HaNPS)KEHNE Ha BbIXOAE YCTPOMCTBA, HO He
Ha Harpyske. [pu ncnonb3oBaHnK 4-NPOBOAHON CXEMbI, Bbl AOMKHbI 3a4aTb
3Ha4eHue nopora cpabaTbiBaHUS CXEMbI 3aLUUTbl, 4OCTAaTOYHOE ANsi KOMMeHcaumum
NafeHNs HanpsXKeHUs Ha COeAMHUTENbHBLIX NMPOBOAAX K Harpyske.

Ecnn npn nogkntoveHnn Harpysku, cpabaTbiBaeT cxema 3aLmTbl OT 6pOCcKoB
Nno TOKY, NepexofHble NPOoLUecChl BbIXOAHOMO Harnps>keHUs MoryT Bbl3BaTb
HexxenartenbHble cpabaTbiBaHUSA CXeMbl 3aLLMTbl OT NepeHanpsKeHus.
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2 YcTaHoBKa
MogknioyeHna cnrHanos 3anycka

BanoHeTHble coegMHUTENW Ha 3aHeN NaHenun kopnyca ycTponcTaa
obecne4yrBaloT BO3MOXHOCTb NPUéma 1 Bblgadu CUrHanoB 3arnycka.
OneKTpuyecKkne xapakTepmMCTMKN CUCTEMbI 3anycKa ykasdaHbl B [MpunoxeHun A
«TexHn4deckne xapakrepuctukny. NogpobHas MHdopmMaums no
nNporpaMMMpOBaHNI0 CUHXPOHU3aUUN NpuBeaeHa B pasaene 4 AoKyMeHTa
Keysight Models 6811C, 6812C u 6813C AC Power Solutions Programming
Guide.

Trigger IN No3BonsieT BbINOMHATL 3aMyCK MCTOYHMKA MUTAHNA NepeMEHHOro
TOKa No oTpuuaTenbHOMY nepenagy nyckoBOro curHana.

Trigger OUT Ha gaHHOM Bbixoge hopmupyeTcs oTpyuaTenbHbIn nepenag npu
BO3HUKHOBEHWW BbIBpaHHOIO CobbITHS.

NHTepdenc umdposoro nopta

CoenuHuTenb 4aHHOIO MHTEpdENca pacrnofoXeH Ha 3agHen NaHenu kopnyca
YCTPOWCTBA, Ha Hero MoryT 6bITb NOABEAEHbI CUrHAMNbl HEUCNPAaBHOCTYU U
6nokmpoBsku. CurHan HemcnpasHocTu (FLT) cootBeTcTBYeT curHany DFI,
oToOpaaemoMy Ha nepedHen NaHenn yCTpomucTea, a TakKe COOTBETCTBYHOLLEN
SCPI komaHge. CurHan 6nokuposku (INH) cootBeTcTBYeET curHany R,
oTobpakaemMoMy Ha nepegHen NaHenu ycTponucTBa, a Takke COOTBETCTBYOLLEN
SCPI komaHge.

K maHHOMy coeanHnTENto MOXHO MPUCTbIKOBaTb NpoBoaa kannbpom AWG ot 22
Ao 12 (ot 0,326 mm? o 3,31 MM?). DneKTpUYecKme XxapakTepucTUKM AaHHOro
UHTepdenca npuseneHsbl B NpunoxeHnn A « TeXHUYECKNE XapaKTEPUCTUKNY.
MoapobHas nHpopmaumsa no paboTte ¢ AaHHBIM MHTEpPEeNCcoM NpmuBeaeHa B
nokymeHTe Keysight Models 6811C, 6812C, and 6813C AC Power Solutions
Programming Guide.

Bcerga nepennetante n akpaHupynTe npoBoaa, NogkroyaemMble K
coeguHuTento nHtepderca Lngposoro nopTa.

Hwxke npueneHsl npumepsbl nogkntodeHms kK FLT/INH nHTepdericy nctouHunka
NUTaHus NnepemMeHHoro Toka. B npumepe A, Bxog INH nogkntodaeTcs K Knody, €
MOMOLLIbIO KOTOPOrO BO3MOXHO COEANHUTL HAKOPOTKO KOHTAKT «+» Ha «3eMIlio,
Koraa HeobXxo4MMO OTKIMIOYMTL BbIXO UCTOUHMKA MUTAHNSA NepeMeHHOro Toka.
Mpwn gaHHOM cobbITUM aKTUBMPYETCHA KOHTYP AMCTaHUMOHHOM 6nokmposku (RI), ¢
MOMOLLIbIO CUrHana KOTOpOro OTKMOYaeTCsa BbIXO4 MCTOYHMKA NUTaHUSA
nepemeHHoro Toka. MHgnkatop Prot Ha nepegHen naHenu yCTponcTea nepexoant
B aKTMBHOE COCTOsIHME, B pernctpe Questionable Status Event yctaHaBnvBaeTtca
6uT RI. ng peaktuBauum ycTponcTBa HEO6X0AMMO CHavyana CHATb coeauHeHne
MeXay «+» U «3eMrnény, a 3ateM copocuTb KOHTYP BrIOKMPOBKN. JTO AencTBmE
MOXET ObITb BbINOIHEHO KaK C NepeaHen naHenu ycTponcTea, Tak U C MOMOLLbHO
nHtepgencos GPIB, RS-232, LAN unu USB. B npumepe B, Bbixog FLT ogHoro
ycTporcTBa noakntoyén ko Bxoay INH gpyroro yctponctea. Mpy BO3HUKHOBEHUN
HencnpaBHOCTM B paboTe 04HOro U3 YCTPONCTB BbIKIOYAOTCS BbIXOObl BCEX
YyCTpOWCTB 6€e3 3aaencTBOBaHMS KOHTponepa nMbo BHELIHEro yCTPOMCTBa.
KoHTponnep ycTponcTBa MOXET BbINONMHUTL CepBUCHLIN 3anpoc (SRQ) o Hanuunm
HeucnpaBHOCTW, OPMUPYEMbIN C MOMOLLIBIO YCTaHOBKM Buta Questionable Status.
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2 YcTaHoBKa

NMPUMMEYAHMUE:
CoegMHUTENHN MOXHO
OTCThIKOBaTL
Boixog FLT . }
“\I\\': ]
LY
FLT INH
+ = + b .58
Bxog INH
+ - +h

GEl:.:::Iﬁ n_poao,q Bﬂm E| s

Bxoa INH . #
Krnioy 7 | -
(HopmaneHo L] / z Bxon INH
PA3OMKHYT) | _ a
il Boixog FLT *

a) ucnone30BaHWe cUrHana

INH npu pa6ote ¢ ogHUM 6) ucnonesoBaHue curdana FLT npu

YyCTPOWCTEBOM paboTte ¢ HECKONBKUMW YCTPOWUCTEAMM

PucyHok 2-7 lNMpumepsbl ncnone3oBaHms curHanos FLT/INH
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2 YcTaHoBKa
[MogkntoyeHne K ynpasngawowemy YCTPOUCTBY

[aHHbIN UCTOYHUK NMUTAHUS NEePEMEHHOr0 Toka MOXeT ObITb NOAKIIOYEH K
ynpaBndoLemMy YCTPONCTBY ¢ nomoLlbto nHrepderncos GPIB, RS-232,
LAN vnn USB.

NHTtepdenc GPIB

Kaxxabli UICTOYHMK NUTaHNS MEPEMEHHOIO TOKa MMEET YHUKanbHbIA agpec Ha GPIB
LUMHE, UCTOYHMKN MUTaHNSI NEPEMEHHOrO TOKa MOryT ObiTb BKIOYEHbI
nocnegoearenbHO, 06pa3oBbIBaTh 3B€300006pa3Hy0 TONOMOM0, UMK coveTaHue
yKkasaHHbIx Tononorun. Mo nHtepdericy GPIB k ynpaBnsoLemy yCTPOUCTBY
MOXHO MOAKMIOYUTE OT 0gHOro 40 15 yCTponCTB.

MCTOYHMK NUTaHNA NepeMeHHOro Toka OTNpaBnsieTca ¢ 3asoga C
agpecom GPIB, ycTaHOBNEHHbIM B 3Ha4YeHMe 5. 3TO 3Ha4YeHne MOXeT
ObITb M3MEHEHO, KaK ONUCcaHo B NyHKTe «YcTaHoBka agpeca GPIB u
napameTpoB cBA3n No RS-232"Ha cTp. 114 gaHHOro pykoBOACTBA.

NHTepdenc RS-232

MCTOYHMK NnepemMeHHOro Toka UMeeT B CBOEM COCTaBe MHTepdenc
nporpaMmmmpoBaHus RS-232, KOTOpbIM akTUBUPYETCs NOCPeACTBOM KOMaHAabl, U3
MEH!0, Bbl3blBAEMOM HaxkaTueMm knasuwn Address Ha nepegHen naHenu.

dopmaT gaHHbIX RS-232

- [OnwuHa cnosa AaHHbiX 11 6uUT

OAauH cTapToBbI GUT

- CeMb 6UT AaHHbIX NAOC BUT YETHOCTU (YETHBIN NN HEYETHBIN NAPUTET)
Unm Bocemb BUT AaHHbIX 6e3 KOHTPONA YETHOCTU (BUT YETHOCTH
ycTaHoBrieH B «0»).

- [Ba cton buta

CkopocTun nepeagaydn gaHHbIX MOXeT ObITb 3agaHbl 3HadeHus 1200, 2400, 4800
nnun 9600 6oa.

NCTOYHMK NUTaHMA NepeMeHHOro Toka Bceraa UCnonb3yeT OAuH
CTapToBbIN GUT 1 ABa cTON-6MTa HE3ABMCUMO OT CKOPOCTU Nepeaaydu.
KonunyecTBo cTapToBbIX GUT 1 CTON-6MT HE NporpaMMmpyeTcs.

McTouHmkn nuTaHusa nepemeHHoro Toka 6811C, 6812C, 6813C — PykoBo4CcTBO MO 3Kcnnyataumm 48



2 YcTaHoBKa
CoeguHutenb RS-232

B gaHHOM crniydae ncnonbsyetcs Bunka DB-9. CTOYHUK NnuTaHns nepeMeHHoro
TOKa MOXeT BbITb NOLKITHOYEH K NOOOMY KOMNBbIOTEPY UMM TEPMUHASY C MOMOLLbIO
COOTBETCTBYIOLWEro coeamHuTens DB-25. [1ns nogkntovyeHns BO3MOXHO
ncnonb3oBaTtb cTaHaapTHble kabenu Keysight 24542G nnu 24542H.

Tabnuua 2-2 PacnonoxeHne BbIBOAOB coeanHuTensa RS-232

KoHnTtakt | Bxoa/Bbixon | Onucanue
12348 BLIXO 3apesepBupoBaHo ans
o ooo o A OyayLiero ncnonb3oBaHnst
& o 2 Bxog Mpném gaHHbIX (RXD)
p— 3 Bbixog Mepenayva ganHHbIX (TXD)
4 BbIXOZ [[0OTOBHOCTb TEpMMHAnNa
(DTR)
5 Oo6wuin O6Lwmin nposop,
6 Bxog oToBHOCTb AaHHbIX (DSR)
7 - HeTt coegnHeHus
8 - HeTt coegnHeHus
9 BbiX0Z 3apes3epBnpoBaHoO Ans
OyayLiero ncnonb3oBaHus
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2 YcTaHoBKa
YcTaHoBKa coegmnHeHuns

NuTepderic RS-232 npegoctaBnsaeT BO3MOXHOCTb MCNOMb3oBaTh NHMo DTR
(roTOBHOCTb TEPMMHANA) Kak CUrHan yaep»xaHns segyLiero yctponcrsa. Korga
ypoBeHb curHana DTR nonoXuTtenbHbIA, KOHTPOSNEP MOXET NOoCbifiaTh AaHHbIE B
WUCTOYHUK NNTaHUA nepemeHHoro Toka. Korga yposeHb curHana DTR
oTpuUaTenbHbIA, KOHTPOMNMEP AOMKEH 3aKOHYNTL Nepeaady AaHHbIx Yepes 10
CVMMBOJIOB, 1 HE NOCbINaTb AaHHbIE 40 Tex nop, noka curHany DTR He Gyaet
YCTaHOBIIEHO MOMOXUTENbHOE 3Ha4YeHne.

Curnany DTR mMoxeT ObiTb yCTAaHOBMEHO OTpMUATENbHOE 3HAYEHNE B CrEaYOLLINX
cny4asx:

- Korga BxogHou 6ydep nonoH (npuHaTo npumepHo 100 cMmBonoB), curHany
DTR GygeT ycTaHOBREHO oTpuuaTtenbHoe 3HadeHne. Korga goctatovHoe
KONM4ecTBO CUMBOSOB OyaeT yaaneHo, BBeanTte npoben BO BXOOHOM
B6ydepe, curHany DTR 6ygeT ycTaHOBNEHO NONOXUTENBHO 3HAYEHNE,
Kpome crny4aeB, ecrniv ycriosue 2 (CM. ganee) npeaorBpaLlaeT 37o0.

- Koraa UCTOYHMK NUTaHMA NEPEMEHHOMO TOKa XOYET BbITU HA «CBA3bY», YTO
O3Ha4aeT, YTo 3anpoc obpaboTaH, 1 0BHapyXeH pasgenuTenb CoobLLEHNI
<newline>, curHany DTR OygeT ycTaHOBNEHO OTpuLAaTENbHOE 3HAYEHME.
OTO NPOUCXOAUT OfHaXAbl, KOrga UCTOYHUKY NUTaHMSA BbiCAaH 3anpoc.,
BeAylliee YCTPOMUCTBO OOSMKHO CHUTaTb OTBET Nepesn AarnbHenLwen
Bbl4ayen AaHHbIX. TO Takke 0603HaYaeT, YTo pasaenntesnb CoobLLEeHNI
<newline> JoSKeH 3aBepLlaTb CTPOKY, cogepxaLllyto komaHay. Nocne
Bbl4ayn OTBETA UCTOYHWUK NUTAHWUSI NEPEMEHHOIO TOKa CHOBA
ycTaHaBnueaeT curHany DTR nonoxutensHoe 3HayeHue, 4o Tex nop, noka
He npoun3ongeT cHoBa cobbiThe 1.

NCTOYHMK NUTaHMA NepeMeHHOro Toka A1s onpeaeneHmss MoOMeHTa roOTOBHOCTHU
BeOyLLero yCTponcTea K Npuémy AaHHbIX KOHTponupyeT nuHuio DSR. [aHHas
npoBepKa BbINOMHAETCA nepen BblAayen KaxXaoro CMMBOSA, Takke
noareepxgaeTcs, 4to Ha nuHum DSR ycTaHaBnvBaeTcs oTpuuaTensHoe
3HayeHue. Korga Ha nuHnm DSR nmeeTcs nonoxutensHoe 3HayYeHne, nepegava
AaHHbIX BO30OHOBNSETCA. ICTOUYHMK NMUTaHUSA NePeMEHHOro Toka A0SMKeH
yoepxuBaTb oTpuuaTensHoe 3HavyeHue curdana DTR, noka BbiIXo4 3aHAT.
«TvwmHa» Ha NUHUKM CoXpaHsieTCa OO0 Tex Nop, Noka BeayLee yCTPONCTBO
yaepXKnBaeT NonoxnTenbHoe 3HavyeHne curHana DSR, no3Bonss NCTOYHUKY
NUTaHNsA NEPEMEHHOrO TOKa 3aBepLUMTb Nepeaadvy AaHHbIX.

KomaHga Control-C nogo6Ha koMaHae «04ncTKay, MCMNosfb3yemon B uHTepdence
GPIB. Pe3ynbTatoM €€ BbINOSIHEHNS ABNAETCH 3aBepLUeHNE BbIMOSTHEHNS
TeKyLLen KoMaHabl 1 3anpeT Ha Bblaady AaHHbIX. [nsa Toro, 4Tobbl KoMaHaa
Control-C 6bina pacno3HaHa UCTOYHMKOM B TO BPEMS, Kak OH nogaepxusaeT
oTpuuaTernbHoe 3HadeHue curHana DTR, cnepBa KOHTponnep AOMMKEH BbICTaBUTb
oTpuuaTernbHoe 3HadeHune curHany DSR.

Ha pucyHke 2-8 nokasaHa cxema Hyrb-MO4eMHOro kabens ¢ CoeaAMHEHHbIMU
KpecT HakpecT nuHmusimu nepegaym curHanos DSR n DTR. MNepea Bibopom
BeAyLLEero yCTpOMCTBa U si3blka NPOrpamMMMpoBaHus crieqyeT onpeaenntbes,
Kakas (popmMa ycTaHOBKM coeanHeHus byaeT ncnonb3oBaHa. Bel moxeTte
N3roToBUTb COBCTBEHHBIN Kabenb ans Tpebyemoro Bam Buaa ceaau.

Ecnn Bawe Begyliee ycTpoOMCTBO HE NOAOEPKMBAET YCTAHOBKY COEQMHEHUS,
noaknoyuTe nuHuio BBoAa curHana DSR k nuHum, koTopasi Bcerga HaxoanTcs B
COCTOSIHUM nornyeckom «1». OTo 03Ha4aeT, 4YTo Beayllee YyCTPOUCTBO byaeT
BCerga rotoBo K Npuémy aHHbIX. Bl MOXeTe ybeauTbCcsa B 9TOM, YCTaHOBUB
CKOpOCTW Nepefdayn gaHHblx 3HaveHust 2400 nnn 4800 6og.

McTouHmkn nuTaHusa nepemeHHoro Toka 6811C, 6812C, 6813C — PykoBo4CcTBO MO 3Kcnnyataumm 50



2 YcTaHoBKa

Beaywee ycTpoHcTEO MeToYHWK NUTaHKUA

TxD (3) TxD (3)
RxD (2) >< RxD (2)

*DTR (4) DTR (4)
“DSR (6) DSR (6)
OBwwii (5) OBwwmii(5)

PucyHok 2-8 Cxema anektpuyeckasi npMHuMnuanbHas Hynb-Mogema

Paspgenutenb gaHHbIX
Bce gaHHble, nepegaBaemble Mo nHTepdency RS-232 oT NCTOYHMKA NUTaHUA

nepemMeHHOro Toka, pasaenaTcs OTAeNbHbIM CUMBOSIOM <nepeBo CTPOKN>,
KOTOPLIN MOEHTUYEH pasgennuTento, ncrnonb3yeMmomy B HTepdence GPIB.
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3. NpoBepka nocne BKIMHOYEHUS
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3 lNpoBepka nocre BKIYEHNS

YcnewHoe BbINONTHEHWE NPOBEPOK, OMMCaHHbIX B 3TOM pasaene, obecneunBatoT
BbICOKYHO CTeMneHb YBEPEHHOCTM B MPaBUNbHOCTM paboTbl MMTAHUS UCTOYHMKA
nepemMeHHoro Toka. Metoabl npoBepkn paboToCNOoCOBHOCTH yKa3aHbl B
npunoxexumn B «lMpoBepka n Kannbposkay.

B aTom pasgene npeacraBneHbl npeaBapuTenbHble CBEAEHMS MO afieMeHTam
nepeaHel NaHenM UCTOYHUKa NMTaHUS NepeMeHHoro Toka. bonee nogpo6Has
MHcopMaumsi NnpuseaeHa B pasgene 4 «[lepegHsisi naHenby.
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3 [NpoBepka nocre BKAYEHUS

MpenBapuTtenbHasa npoBepka

JNeTanbHble HanpsxeHUs

MakcrmanbHOe HanpsiKeHne Ha BbIXO4e MCTOYHUKA NePEMEHHOrO HanpsXXeHus
MOXET UMeTb BenuuuHy 425 BonbT. [Npy KOHTaKTe BbIXOAHbLIX KNeMM C
YerioBEeYECKNUM TEMOM B CIlyYae nogadn HanpshKeHnsa nocneacTamst MOryT GbiTb
neTanbHbIMM.

1 Ecnu Bbl He caenanu aToro paHee, NOAKNOYMTE Kabernb NMTaHMS K UCTOYHUKY
NUTaHNSA NEPEMEHHOrO TOKa U BKIIOYUTE €ro.

2 [lepeBeauTe BbIKMOYATENb NUTAHMA HA NepeaHen NaHenu B
nonoxeHne ON (1).

3 WCTOYHMK NepeMeHHOro Toka NPOXOAUT CaMOTECTUPOBAHME NPY BKITHOYEHUN Ha
avcnnee otobpaxaeTcs cneayollee:

a. nocnegosaTernibHOE CBEYEHME BCEX AIEMEHTOB AUCNes, nocneaywllee
oTobpakeHne 3aBoACKOro HoMepa yCcTpomcTBa U HOMep BEPCUK
nporpaMmmHoro obecneveHus.

6. nepexoa Ancnnes B pexnm oTobpaxeHusa pesynbTaTtoB U3MEPEHUI, Ha YTO
yKasblBaeT cBeYeHue nHamkatopa Dis n oTCTyTCTBME OPYrMX CUTHaANM3auui.
B pexume otobpaxeHus pesynbTaToB M3MEPEHU Ha AMCMNEN BbIBOOUTCA
3HaueHune HanpshkeHna (VOLTS) u yactoTbl (FREQ) Ha Beixoge. 3HaueHune
HanpsPKeHNsa AOMKHO BbiTb BrM3KOo K HyneBoMy, a YacTtoTta pasHa 60 Mu.

Ecnu nctoyHmk nuTaHnsa nepeMeHHoro Toka obHapyxusaeT oLwmnbKy BO
BPeMsi CaMOTECTMPOBaHUSA, Ha Ancnnee 3aroputca nHavkaTop Err.
HaxaTtuem knasuw [Shift] u [Error] MoxHO Bbl3BaTb OTOOpaxkeHue
Homepa ownbkm B nyHkTe «CoobLyeHre 06 owmnbkax npm
PYHKLMOHMPOBaHMM» B KOHLE 3TOro pasaena npuseaeHa pacumgpoBka
KoOoB oLLMOOK.

4 Y6eantecb, YTO BEHTUMNSATOP UCTOYHUKA MUTAHUSA NEPEMEHHOIO TOKa BKIOYEH.
Bbl AOMKHBI CrbiWwaTh BEHTUNATOP M YyBCTBOBAaTb NPUTOK BO3AYyXa,
NnocTynaroLero n3 ycTpomcTaa.

5 OpHoKpaTHO HaxmuTe Ha kHorky [Output On/Off]. MnoukaTop Dis pormxeH
noracHyTb, a uHgukatop CV gomxeH otobpaxartbcs.

6 BbiknounTe ycTponcTso.
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3 lNpoBepka nocre BKIYEHNS

Ncnonb3oBaHne KitaBnaTypbl

HekoTopble KnaBuwn Ha nepeaHen naHenu BhbINOMHAKT ABe
dyHKUMM, NepBas — ykasaHa MeTkoun 6enoro uBeTa, a BTopas -
CUHUM. Bbl nonyyaeTe 4oCTyn KO BTOPOW (OYHKL MK
npeaBapuTErNbHbLIM HAXaTUeM Ha CUHIOK Knasuwy [Shift].
3aroputca nHgukaTop Shift, ykasbiBasi, YTO BO3MOXHO
ncnonb3oBaHne BTOPOM OYHKLMM N0OON KHOMKK KIaBnaTypbl.

3TN byHKUMOHaNbHbIE KNaBULLIM NO3BONAIOT NPOKPYyYMBaTh BBEPX U
BHU3 BapuaHTbl B TEKYLLEM MEHI0. Bce CnNCKM UUKNNYHbIE; Bbl
MOXXETE BEPHYTbCS B UCXOOQHOE NONOXEHNE, HEMPEPLIBHO HAXMMas
N6y U3 AaHHbIX KNaBuLL.
OTM KNaBuULLIM BBOAA NO3BONSOT BbIOpaTh NpeabiayLmi unm
cneayrowmn napameTp 418 KOHKpeTHoN komaHabl. Ecnv komanaa
MMeeT YMCNOBOW AnanasoH, HaxaTme 3TUX KraBul yBenu4mMBaeT
WM YMEHbLUAIOT CYLLECTBYHOLLIEE 3HAYEHME.

Clear Entry Knasuwa «backspace» npegHasHaveHa Ansi CTUpaHusa paHee
BBEAEHHOro 3Ha4YeHus. Ecnn Bbl gonycTnnm owmbKy npu BBoAE

3Ha4YeHus u elle He Haxanu [Enter], Bbl MoXeTe yaanutb ero

HaXxaTnem 3TOM KnaBuLLN. YOannTb HECKOMbKO Ll,I/ICbp MOXXHO
nocnenoBaTesfibHbIM HaXXaTUEM 3TOW KNaBuLLW.

BBoa 3agaHHOro 3HadeHus unn napameTpa Tekywen komaHabl. Moka
Bbl HE HAXXMETEe 3Ty KrnaBuLLy, 3Ha4YeHNs1, KOTOpbIE Bbl 3a4anm
MOMOLLIbIO APYrKX KNaBuL, OToBpaXatTcs, HO He BBOASTCH B
WCTOYHUK NMUTaAHUS NepeMeHHOro Toka. llocne HaxaTus Knasun
[Enter], NCTOYHMK NepeMeHHOro Toka nepexoauT, B 60MnbLIMHCTBE
cny4vaes B pexum namepenns (Meter). B pexxume MapmMoHmkm
(Harmonics) unu Cnucok (List), Ha akpaHe UCTOYHUKA NUTaHUS
nepemMeHHOro Toka oTobpaxaeTcs criegytollee 3Ha4eHne B Crncke.
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3 [NpoBepka nocre BKAYEHUS

MNopsagok npoBepku

OCTOPOXHO

NeTanbHbIe HanpsXxeHUsA

MakcrumanbHoe HanpshXeHe Ha BbIXOA4e UCTOYHMKA NepeMEHHOro
HaNpsKeHN MOXET MMETb BeNuunHy 425 BonbT. [pn KOHTaKTE BbIXOAHbLIX
KnemMm C 4enoBeyvyecKknm TerioM B Cnyyae nofadu HanpsxeHns
nocneacTanst MoryT ObiTb NeTanbHbIMM.

Mpun npoBepke Bbixoaa TpebyeTcs NOAKNIOYUTDL NMaMMOYKy K BbIXO4y YCTPOMCTBA U
nogaTb Ha Hero NoTeHuMansHO onacHoe HanpsbkeHve 120 B nepeMeHHOro Toka.
HapéxHo nsonupymnte NpoBOAHNKN N MECTA UX COEOMHEHNIA.

[1na NnpoBepKn BbIXOAHOIO HarnpsiKeHUs 1 TOKa, BbldaBaeMoro MCTOYHMKOM
NUTaHUA NePEMEHHOro TOKa B Harpy3ky, NOAKMOUMTE NTaMMoYKy K BbIXO4y
ycTponcTtea. [Insa aToro noHagoouTes cneayollee:

- OgHa (1) namnoyka molHocTbo 100 BT
- OavH (1) naTpoH ansa namnbl
- CoeguHuTenbHbIE NpoBOAA

Npun nepBoM BKNHOYEHUM YCTPOMCTBA MOCIE NOCTaBKW,
yCTaHaBnuBaeTcsa coctoaHme *RST. Bnocnencremm, Bbl MOXeTE
3anporpaMMupoBaThb YCTPONCTBO NOCHE BKITHOYEHNA NepexoanTb
cocTosiHue, 3anmcaHHoe B *RCL location 0 (cm. «CuctemHble
knaesuwn» pasgena 4 «lMNepegHsas naHenb»).
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[anee npegnonaraetcs, 4To GMOK N0 BKMNIOYEHMIO NEPEXoauT B cocTosiHMe * RST.

Y6eAVITer, 4yTo yCTpOﬁCTBO BbIKINTHOY4€HO U BbINOJTHUTE Ccrieayrouine NnoaKInnyYeHna K

BbIXOOHbIM KIliEeMMaM.

100 BT

PucyHok 3-1 lNpoBepka nogkroyeHns

| DeiictBure

Oucnnen

IMpumeyaHune

1. Bkntounte ycTponcTeo

2. Haxxmute knasuwy
Voltage.

3. Haxxmute

[1], [2], [O], [Enter].

4. Haxxmute [Output On/Off]

Pexum nsmepenumsa
VOLT 0.00

VOLT 120

120V 60Hz

AKTUBEH PEXUM U3MEPEHUS U MHOMKTOpaA
Dis cBeTutcs

[vcnnei nokasbiBaeT HAaCTPOMKM MO
YMOJTYaHMUIO.

BbIxogHOMY HanpsikeHuo 3agaéTtca
3HaveHne 120 V.. [Nocne BBOAa
3HaveHus,

AUCnnen BO3BpaLLaeTCs B PEXUM
N3MepPEeHMs, YTO yKasbiBaeT Ha
OTCYTCTBME NOLAYN HAMNPsKEeHUs Ha
BbIXO[.

BkntovaeT Bbixoa 1 nogaeT 120 BonbT
Ha NTaMMouKy.

MHgukatop Dis gomkeH ObiTb
BbIKITOYEH, a uHamkaTop CV oormkeH
ObITb BKIMOYEH.
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| DeiictBue Oucnnen MpumMevaHve
5. Haxxmute [Protect]. VOLT:PROT ON Bbl BKMOUMANM CXEMy 3aLUTbl OT
Bbibepute komaHay nepeHanpsikeHus

VOLT:PROT ON/OFF
HaXkaTvem Knasuw A nin 'V
13 meHto Function
Bbibepute ON HaxaTtmem
knasuw A nim 'V

Ha Knasuartype BBoga Entry.
Haxwmute [Enter].

6. Haxwvute [Protect].
Bbibepute kKomaHay
VOLT:PROT HaxaTuem
Knasuwl A unn VY Ha
Knaesuartype oyHKUnm
Function

7. Haxkmute

[1], [6], [O], [Enter].

VOLT:PROT 500

VOLT:PROT 160

0V 60Hz

8.HaxmuTe [Protect]. VOLT:PROT 320
Bbibepute komaHay

VOLT:PROT HaxaTtuem

knasmw A unn V¥ Ha

KnaBsuaType yHKUMn

Function. Haxmute

[3], [2], [O], [Enter].

9. Haxmute [Protect] n 120 V 60 Hz
[Enter].

10. HaxmuTte [Shift] n CURR:LEV 5
[Current].

11. Haxwmute [.], [5], [Enter]. CURR:LEV .5

Ha gucnnee otobpaxaeTcsi 3Ha4eHne
HanpsKeHWsi, Npu KoTopoM cpabaTbiBaeT
cxema 3alLMTbl OT NepeHanpsikeHus!.
[laHHOe 3Ha4YeHue ABMSeTCs NMUKOBLIM, a
He cpefHekBagpaTUYHbIM.

Bbl 3aganuv 3HayeHne HanpshkeHus, npu
KOTOpOM cpabaTbiBaeT cxema 3alunThbl

OT NepeHanpskeHus, pasHoe 160 By,
BeSiM4MHa KOTOPOro MeHbLUE YeM paHee
3ajaHHOe cpefiHeKkBaapaTuyHoe

3HayeHue BbIXOOHOro HanpsXKeHUs.
lMockonbKy BBEAEHHOE 3HayYeHune
HanpskeHne cpabaTbiBaHWS CXEMB

3aLUNTLI NO HANPSPKEHNIO MEHbLLIE

3aflaHHOro cpefHekBagpaTU4HOro

3HayYeHUs BbIXOOHOMO HaMNpsiXXeHus,

KOHTYpP 3alLnTbl OT NEPEHANPSKEHUN
cpabotan. BeixogHoe HanpsikeHne
CHM3WUITIOCb A0 Hyn4, uHagukatop CV
BbIKINIOYEH, a 3aLlnTa BKNYEHa.

Bbl 3aganu 3HayeHne HanpspkeHust, Npu
KoTopom cpabaTbiBaeT cxema 3alnTbl OT
nepeHanpseHus, pasHoe 320 Bnuk., koTopoe
fonbLue cpeaHekBagpaTUYHOMO 3HAYEHMS
BbIXOOQHOro HanpseHus. brnoknposky Bbixoaa
no npuynHe cpabaTbiBaHNS 3aunTbl OT
nepeHanpsikeHnsa Henb3st COPOCUTb OO0 TEX
nop, Noka NpuUYnHbl cpabaTbiBaHNA He
YyCTpaHeHbI.

BbinonHsetca komaHga PROT:CLEAR,
cbpackiBasd cocTosiHMe BbIxoga. MHomkaTop
Prot BbikntovaeTcq, nHgukatop CV
BKNtoYaeTcs.

NMHanumpyeTca 3HavyeHne orpaHnyeHns
BbIXOAHOrO TOKa MO YMOYaHUIO.
OrpaHu4eHunio No ToKy 3agaéTca 3HadYeHne
0,5 A. MHankaTop CC cBeTuTCSH, yKasbiBasd Ha
TO, YTO YCTPOWMCTBO HAxXoOMTCSH B peXmme
cTabunusauuu Toka, namna mepuaeTt, Tak Kak
BbIXOAHOE HarnpshXeHUe YMEHbLUEHO.
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| DeiictBune Ovicnnen

MpumeyanHne

12. HaxxmuTte [Protect]. CURR:PROT ON
BbibepuTe komaHay
CURR:PROT ON/OFF
HaXkaTveM Knasul A WM Ha
KnasuaType yHKUMn
Function. HaxmuTte [Enter].
13. Haxxmute [Output On/Off].
14. HaxmuTe [Protect].
BbibepuTe komaHay
CURR:PROT ON/OFF
Haxxatnem knasuwl A nnu ¥V 13
mMeHto Function. Beibepute OFF
HaxxaTvem knasuwl A unn V u3
Ha KnaBmaTtype BBoAa
Entry.Haxmute [Enter].

15. BbIknounTe yCTPONCTBO

0.5V 60 Hz
CURR:PROT OFF

BkntoyeH KOHTYp 3almThl OT NPEBbILLEHNS
BbIXOOHOro Toka. Harpyska oTkrtouyeHa, Tak
Kak BbIXxo4 COeANHEH HakopoTko. MHaukaTop
CC He cBeTtutcs, nngukatopbl OCP u Prot
cBeTaTCA. BbixogHoM TOK NpnbnuanTensHo
paBeH 0.

Bbixog BbIkntoveH, nugmkatop Dis ceeTtutcs.
BbIKNtOYEH KOHTYP 3aLlMThbl OT NPEBbILLEHUS
BbIXOAHOro Toka. MHaunkatop Prot He
CBETUTCS.

Mpu nocrneaytowem BKNHOYEHNN YCTPOUCTBO
nepengetT B coctosiHme *RST unu Kk
3aBOACKMM HACTpOMKaMm Mo YMOJTHaHUIO.
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B cnyyae HencnpaBHOCTU

CoobueHunsa ob owmbkax

C06ol UCTOYHMKA NUTAHNS NMEPEMEHHOrO TOKa MOXET NPON30NTUN BO BPEMS
BKITHOMEHWSI NUTAHMS, CAaMOMNPOBEPKN U BO BpeMsi YHKLMOHMpOoBaHMs. B niobom
cny4yae Ha gucniee MoXeT oTobpaxaTtbesi coobLleHne 06 owmnbke, koTopoe

YKa3blBaeT NpUYnHy OTKa3a.

Owmbkn npun BKIHOYEHUN

Ecnu npu BKNIOYEHUM UCTOYHMKA NUTAHMSA NEPEMEHHOMO TOKa, Ha AMCNNee nepeaHen naHenu
NosIBNAKTCH COOOLLEHNS 06 ownbke Npu 3anycke, UCTOYHUK NMUTaHUS NEPEeMEHHOro Toka
TpebyeT peMoHTa.

Tabnuua 3-1 Kogbl owimMboK npu 3anycke

| Homep owmnbkn CooblieHne Ha aucnnee

OnwucaHune

Err 60
Err 61
Err 62
Err 63

Err 64
Err 65
Err 66
Err 67

ERR FPGA ID
ERR FPGA IMAGE
ERR FPGA VER
ERR VOLT RAIL

ERR MODEL BIT
ERR CHECKSUM
ERR MISMATCH

ERR EEPROM VER.

Owwnbka nHtepdenca JTAG MNMINC.

O6pas NJINC HeBepHBbIN.

HecootBeTcTBytowasn koHdurypaums MNINC.
HeBepHoe 3HaYeHre HanPSXXeHUss NUTaHNS.

But onpegenexunsa koHpurypauum MNINC
HEBEPEH.

HecooTBeTcTBME KOHTpONbLHOM cymMmbl [TM13Y.
HecooTBeTcTBME onpeaeneHus Moaernen Mexay
M3y v Ninc.

Bepcus MNIM3Y Bblle oxvgaemon.
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Ownbkm Npn camonpoBepke

Haxunmas knasuwm [Shift] n [Error] MOXHO Bbi3BaTb Ha oToBpaxeHue Ko
ownbkn. CoobLueHne 06 owmbkax caMoTeECTUPOBAHUS BbIFMAANUT Clegyowmm
obpasom:

ERROR<n>, rge n — Homepa, NnepeyncrieHHble B HXecneaywuwlen tabnuue. Ecnn
onbKa BbIABNAETCS, OTKITIOYUTE NMUTAHME U BKIIOYUTE ero cCHoBa, ANst TOro YToobl
ybeantbca B coxpaHeHumn owmnbkun. Ecnm coobuweHne o6 owmnbke coxpaHsaeTcs,
cneayeT BbINOMHUTbL PEMOHT YCTPOWCTBA.

Tabnuua 3-2 OWwnbKM Npy cCamoTECTUPOBAHUN MPU BKITKOYEHUN

o Ownbka

OLLINGKM

Err O HeT ownbku

Errl HecoBnageHune KOHTporbHOM cyMmbl cekumn RAM RDO

Err 2 HecoBnageHne KOHTPOMbHOM CyMMbl cekuun RAM
CONFIG

Err 3 HecoBnageHwne KOHTporbHOM cyMmbl cekuun RAM CAL

Err 4 HecoBnageHne KOHTPOMbHOM CyMMbl cekuun RAM
WAVEFORM

Err5 HecosnageHune KOHTPONbHON cyMMbl cekunn RAM
STATE

Err 6 HecoBnageHune KOHTpPOsbHOM cyMmbl cekuum RAM LIST

Err 10 Owwnbka camoTtecTnpoBaHuss RAM

OT1 Err 11

no Err 31 Owwnbka camoTtectnpoanms LA ot 1 go 21
HecoBnageHwe KOHTpOrbHOM cyMMmbl cekuun RAM 10

Err 90 DATA
Err 91 HecosnageHve koHTpornbHon cymmbl RAM ROM VERS
Err 92 HecoBnageHne KOHTPONbHOM CyMMbl cekuun RAM
SERIAL
HecoBnageHune KOHTporbHOM cyMmbl cekumn RAM MAC
Err 93
ADDR
Err 94 HecosnageHve KoHTporbHOW cyMMbl cekumn RAM LAN
Err 95 HecoBnageHwe KOHTporbHOM cyMmbl cekuun RAM HTTP
Err 96 HecoBnageHve KOHTPOrbHOW cyMMbl cekunun RAM
PERSONA
HecoBnageHune KOHTporbHOM cyMmbl cekunn RAM CAL
Err 97 INEO
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CoobueHne 06 owmbkax npu PyHKLMOHNUPOBAHUM

B HeobbIYHbIX YCNOBUSIX 3KCNNyaTaumm Ha gucnnee nepeaHen naHenn Moxet
oTobpaxartbcst OVLD. 310 yKkasbiBaeT, UTO BLIXOAHOE HaMNPsHKEHME UM TOK
BbIXOAMWT 3a Npeaernbl AuanasoHa cxembl uamepenns. Ecnun Ha ancnnee nepegHen
naHenu otobpaxaetca - - - - - - , BbINOMHAETCA N3MepeHne, akTUBUPOBaHHOE Mo
nHTepdency GPIB. B MNMpunoxeHun C «CoobLueHnst 06 owmbkax», npuBeaéH
CMMCOK coobLeHnn o6 owmnbkax, KOTOpble MOTYT BO3HUKHYTb MpK
bYHKLMOHMPOBAHNMN.
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4. lNepenHaa naHenb
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OnucaHune nepegHen naHenu

PucyHok 4-1 lNepenHas naHenb yCTponcTea
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1 [Hdwucnnen

2 Wnpukatopbl

14-cMMBOIbHLIN gucnnen ans OTO6pa)KeHVIF| KOMaH4 1 CMMBOJ10OB

MHaunkaTopbl 3aropatoTcst, YToObl MHPOPMUMPOBATL O pPeXNMaXx
paboTbl 1 COCTOAHWUM Npubopa:

o1 ®asa 1 nsmepdaeTcsa unm KOHTpPonNupyeTca

Cv NCTOYHMK NUTaHMA NepeMeHHOro Toka paboTaeT B pexvume
cTabunmsaummn HanpsKeHns.

CcC MCTOYHMK NUTaHUSA NEPEMEHHOIO TOKa paboTaeT B pexmme
cTabunusauum Toka.

Unr NCTOYHMK NUTaHMs NnepeMeHHOro Toka paboTaeTt B
HeCcTabunn3npoBaHHOM peXnMe.

Dis Bbixoa4 NCTOYHUKA NUTAHMSA NEPEMEHHOMO TOKa BbIKIOYEH.

Tran NcToYHMK nuTaHmsa paboTaeT B pexnme hopMMpoBaHus
nepexoaHbiX NPoLeccos.

oCP Cxema 3almTbl OT NEPErpy3Kkn No TOKy BKIOYEHA.

Prot OpHa 13 cxeM 3awuTbl BbIXo4a UCTOYHUKA NUTAHUS NEPEMEHHOIO
TOKa aKTUBHa.

Cal NCTOYHMK NUTaHMA NeEpEMEHHOro Toka paboTaeT B pexvume
KannbpoBKw.

Shift HaxaTa knasuwa Shift.

Rmt YcTaHoBneHo nogkntoveHme no nHtepdency GPIB nnn RS-232.

Addr Naoét obmeH gaHHbIMK MO HTepdency yaaneHHoro ynpasneHus.

Err BosHukna owmnbka npu BbinonHeHnn SCPI-komaHab!.

SRQ UHTepdberic 3anpalumBaeT OT KOHTPOMepa BbiNOMHEHME 3a4auM.

Meter MHaunkaTop oTobpaxaeT BblIOpaHHbIN TUN N3MEPEHUI: TOJLKO MO

AC+DC nepeMeHHOMY TOKY, TONbKO MOCTOAHHOMY TOKY UMK MO
nepemMeHHOMY N NOCTOSIHHOMY TOKY.

Output  MHaukaTop oTOGpaxaeT CBA3b BbIXOAa: TOMbKO MO NEPEMEHHOMY

AC+DC TOKY MUnv no nepeMeHHOMY 1 MOCTOSTHHOMY TOKY.

3 Line Bbikntoyatenb anekTponMTaHnsa UCTOYHWKA NMTaHMS NEePEMEHHOO TOKa.

4 Voltage/Frequency Bpauwatouwmecs pyykn npegHasHavyeHbl And 3agaHns 3Ha4YEHUI HanpsikeHus
M YacToTbl Npu paboTe UCTOYHMKA NUTaHNSA NEPEMEHHOrO ToKa B JIOKanibHOM

pexumve.

— ObiCcTpoe BpaleHne pyykn obecneunBaeT rpyboe 3agaHve
3Ha4eHus

— MepjJfieHHoe BpalleHne pydkn obecneymBaeT TOMHOE 3agaHune
3Ha4eHus
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5 CucrtemHble CucTteMHble KnaBuvLIN NO3BONSAIOT:

KrnaBuLin —

oTobpaxaTb NnapameTpbl paboTbl yCTPONCTBA,

BO3BpaLLaTb YCTPOWCTBO B NTOKaNbHbIA peXum paboTbl
(ynpaBneHue c nepegHen naHenm),

3apgaBatb GPIB agpec,

3agaBaTtb napameTpbl ¢BA3n No RS-232 (ckopocTb nepenayn
OaHHbIX U YETHOCTD),

oTobpaxaTtb kogbl SCPI owmnbok n copacbiBaTb CNNCOK
OLLNOOK,

COXpPaHATb 1 BbI3bIBaTb 40 16-T KOHGUIypauun ycTponcTea.

6 cDyHKLl,l/IOHaJ'IbHI:vIe cDyHKLI,I/IOHaJ'IbeIe KnaBULLN NO3BOJIAIOT:

KnaBuLin —

3afaBaTb 3HAYEHNE HanNPsXXeHWs Ha BbIXo4e, OrpaHuyeHne no
TOKY, 4acTOTYy 1 (hOPMY BbIXOAHOIO HaMPSKEHWUS,

BKMtOYaTb U BbIKMOYaTb BbIX0[,

BblOMpaTb n3ameputenbHble OyHKLUMK,

nogaBaTb KOMaHAbl Ha BblAayy CUrHanoB 3anycka c nepegHemn
naHenu,

nporpaMMmpoBaTh NepexofHble NPoLeccsl,

ynpaBnATb 3aWMUTHBIMU DYHKLMAMMU,

ynpaensTe ¢a3on BbIXOAHOMO curHana,

BblGMpaTb TUN CBA3M 4118 BbIXOAHOIO CUMrHana n yHKUuin
n3mepeHus,

HabnogaTb 3a peXxnmom paboTbl YCTPONCTBA,

HacTpamBaTb LAN coeauHeHue,

BbINOMHATL cOpoc HacTpoek LAN nHTepdeica.

7 Knasuwwu BBOAA KnaBuwimn BBOAA NO3BOMAOT:

BBOAUTb 3adaHHbl€ 3HA4YeHUA,

YMeHbLaTb Unn yeenmnymBaTtb 3agaHHble 3Ha4YeHU4,
BbINOJIHATb Kanm6p03|<y NCTOYHMKa NUTaHNA nepemMeHHOoro
TOKa
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CucteMHble KnaBuLmn

B npvBeaéHHbIX HUXe Npumepax Nogpo6GHO OMNMCbIBAETCA Ha3HaAYeHWe AaHHbIX KnaBuLL.

System
info

Local

Error

Address

Save

Recall

PucyHok 4-2 CucteMHble KnaBuwmn

HaxxmuTe Ha AaHHYH0 KnaBuwy A5 BbI30BA AOMNOMHUTENBHOM OYHKLMK, KOTopast
HanucaHa ronyobim wWpudTom. OTNycTUTE KNasuwy. 3aroputcs nHgukatop Shift,
yKasblBasi Ha BO3MOXHOCTb BblOOpa AONONHUTENbHBIX (OYHKLMWA.

Inf Haxmute Ha JaHHy0 KnasuLly, YTOObl N3MEHUTbL BbIBpPaHHbLIN PEXUM yNpaBreHns
NCTOYHUKA NMUTaHUS NepPEeMEHHOro ToKa C yaaneHHoro Ha nokarbHblv (ynpasneHue
C nepegHen naHenu). HaxaTtune knaBuwn He AENCTBYET, €CNN PEXMUM YrpaBneHns
Y)KEe NTOKanbHbIN, NTOKanbHbIA C BITOKMPOBKOW MNW yOanéHHbIA ¢ GITOKMPOBKO.
Error [aHHas knasuvwa ncnonb3dyeTcs 419 Bbi3oBa MeHto agpeca. C noMoLLbio AaHHOro
MEHI0 HacTpauBaloTCa napaMmeTpbl 0bMeHa AaHHLIMW C UICTOYHUKOM NUTaHUSA

Local

Address nepeMeHHOro Toka. 3Ha4YeHMs 3TUX NapaMeTPOB XPAHATCSH B 3HEProHEe3aBUCUMOI
namaTu.
Oucnnen dyHKUMA
ADDRESS Beopg 3HaueHna GPIB agpeca
<yucno>
BAUDRATE BBopg 3Ha4YeHnsa ckopocTn nepegayn gaHHoix (1200,
<4yucno> 2400,4800, 9600)
Parity Mpoeepka 4étHocTn (NONE EVEN, ODD, MARK, SPACE)
<cumBorn>

[ns NpOKPYTKM cnncka komaHg, HaxxmuTe knasuwmn A 1 ¥ Ha knaeuaType

dyHKUMIA Function. N9 NpoKpyTKU CMCKa napaMeTpoB HaXXMUTE KNnasuliv A U
V Ha knaBmaTtype BBoga Entry.
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HaxxmuTe, 4TOObI NepeBeCT MCTOYHUK NUTAHUS NEPEMEHHOrO TOKa B paHee
COXpPaHEHHYH KOH(Urypauuio (COBOKYNHOCTb HAacTpoekK). Bbl MoxeTe Bbi3BaTb 40
16 (o1 0 go 15) paHee coxpaHEHHbIX KOHGUrypaLUm.

HaxxmuTte gaHHoe coveTaHue KnaBuw nst OTobpaxeHnst cucteMHon nHdopmauum

yCTpONCTBa.
Oucnnen WHopmauus
MODEL.: Mogenb ycTponcTsa.
<cumBon>
OPTION: YcTaHoBMNEHHbIE ONLUMN.
<cumBosn>
SERIAL NO.: CepuitHbI HOMEP YCTPOMCTBA.
[Enter]<cnmBon>
FW REV: Bepcua npowmekn npmbopa.
[Enter]<cnmBon
MAC: MAC agpec ycTponcTaa.
[Enter]<cumBon>
USB VID: WoeHTudukatop npomssogutens USB
<cumBon> YyCTpONCTBa.
USB PID: WoenTudmkatop USB ycTponcTtaa.
<cumBon>
[Enter] - HaxxmuTe kHonky Enter, yToGbI 0TOGpa3nTL
MHdopMaLmio.
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Haxmunte gaHHoe coveTaHue KnaBuw Ansi oTobpaxkeHms KoaoB oWwmnboK,
3anucaHHbIX B ovepeam ownbok SCPI. Takke gaHHOe OeNcTBME ovnLLaeT
Address AaHHY0 oyepeab. Ecnv ownbkm oTcyTCTBYIOT, ByaeT oTobpaxatbecs 3HaveHue 0.

Error

Haxmnte gaHHoe coveTaHue KnaBuLl Ansi COXPaHEHUS COBOKYMHOCTU TEKYLLMX
HacTpoek (KOHdUrypaLmmn) B 3HeproHe3aBMCMMYyo NamsiTb. CMCOK COXpaHAEMbIX
napamMeTpoB yka3aH nof onvcaHmem komanabl *SAV B fokymeHTe Keysight
Models 6811C, 6812C, and 6813C AC Power Solutions Programming Guide.
MoxeT 6bITb coxpaHeHo Ao 16 koHdurypaumm (ot 0 go 15).
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KnaB|/|aTypa (byHKLI,I/lOHaJ'IbeIX KnaswuLu

B npuBegéHHbIX Hke npumepax bornee nogpobHO onncbiBaeTCa Ha3Ha4YeHne

KnasuLl AaHHON KimaBuaTtypbl.

Function

Harmonic Current

Meter Voltage

Phase
Select

Trigger Output
Control On/Off

PucyHok 4-3 KnaBratypa dyHKUMOHarbHbIX KraBuLL

Knasuun HemeaneHHoro AencTeus

Output
On/Off

T

Trigger
Control

Knasulum HeMeaneHHOro AeNCTBISA BbIMNOMHSAOT CBOK COOTBETCTBYHOLLYIO
cbyHKUMIO, Cpasy Mocrne HaxaTus.

OTa knaBuLwa nepekKkn4yaeT BbIXo4 UCTOYHUKA NUTaHUA nepemMeHHOro
TOKa Mexay BKIMHOYEeHHbIM 1 BbIKINKO4YE€HHbIM COCTOAHUEM. (DyHKLI,MFI
HeMeONeHHO BbINONTHAETCA, KaK TOJIbKO Bbl HaXXanu AaHHYK KnasuLly.
Koraoa BbIXoA4 BbIKMOYEH, BbIXOA UCTOYHMKA nepemMeHHOro Toka
OTKJTHOYEH, a MHOUKaTop Dis ceTutca

NcTouHmkm nutaHua 6811C, 6812C, 6813C asnsatoTcs ogHOasHbIMU.
[aHHasa KHonka ncnonb3yeTcs TOMNbKO B peXume aHanusartopa
MOLLIHOCTH

MocbinaeTca curHan 3anycka Ana NCToYHuKa NnuTaHna nepemMeHHOoro
TOKa.
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Knaesuwu nepebopa

Knasuun nepe60pa Nno3BONAKT BaM nepemMellatbCd No NnyHKTam B Bbl6paHHOM B AaHHbIN

MOMEHT MEHIO.

(dbyHKUMOHanNbHbIE
KnasumLn)

..
I

(dbyHKUMOHanNbHbIE
KnasuLn)

(knaBuwim BBOAA)

[aHHble pyHKUMOHANbHbIE KNaBULLIM NpegHa3HavYeHbl Ans
nepemeLLeHnsi No MeH. Haxmnte knaeuwy A Ans nepexoga K
cnenytoLemy aneMeHTy cnucka. Haxmute ¥, 4ToGbl BEPHYTLCS K
npeablayLiemy anemeHTy cnucka. MeHo pyHKUMIN LUMKIUYHDI; Bbl
MOXXeTe BEPHYTbCS B UCXOOQHOE NONOXEHNE HeNpepbIBHbIM
HaXkaTneM noboi KnaBuLLIN.

[laHHble anbTepHaTMBHbIE KNaBuLWKM (OOCTYMHbIE NOCNEe HaxaTus
Shift) aktmBHbI TONbKO AN dyHKUMM List, Harmonics. HaxmuTe atn
knaeuLLm ans nepebopa uenbix Yynucen ot 0 Ao 50 npu 3agaHum
Xenaemoro yucna rapMoHuk unm ot 0 4o 99 npu ykasaHuUu HyXXHOWM
TOYKW CrMCKa. YaepKXnBanuTe 3Tn KnaBuWM AN gocTyna K
napameTpam nobor rapMOHUKLA MU TOYKU CNUCKA.

OTu KNaBuULWM BBOAA NO3BONSAIOT NPOKPYYMBATb BapuaHThbl B CUCKE
napameTpoB KomaHae. Cnuckn napameTpoB - LUKIUYHbIE;

MOXETE BEPHYTLCS B MCXOOQHOE MOJIOXKEHNE HEMPEPLIBHLIM
Ha)kaTuem nodon knaesuwmn. Ecnm komanga nmeeT YNCIIOBOM
ANanasoH, HaxxaTuem 3TUX KIaBuLl MOXHO YBENUYMBATL UK
YMEHbLLATL CYLLIECTBYIOLLIEE 3HAYEHME.
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Knaeuwu ynpasnenuns nHtepgpencom LAN

Knasuwn ynpaesneHus nHtepgencom LAN npegHasHavyeHbl 4N 3agaHus
napameTpoB 0OMeHa AaHHbIMU C UCTOYHUKOM NUTAHUSA NEPEMEHHONO TOKa Mo
nHTepdency LAN.

Ecnn otobparxaeTtcs }I{ cnenyeT HaxaTtb knasuwy [Enter] gns
oTobpaxeHnst MHpopMaLmo 0 KOMaHAE UM COXpPaHEHUSA NapaMeTpoB
KOMaHAbl

Ecnu otobpaxaeTtca ﬂ- " W NUCNOnb3ynTe KHOMNKN A unn 'V
(cbyHKUMOHAnNbHbIE KNaBuLLN UMW KNaBuLIM BBOAA) A5 NPOKPYTKN BBEPX
UM BHU3 0TOoBpaXkaeMon nHopmauunu.

Knasuwa KomaHga Lenctene Onuncanue

Mcnonb3ynte A unm

V and LAN [nsa otobpaxeHusa nHpopmaumu,

. N X OTobpaxeHue cTaTyca
nepemeLLeHus STATUS: OTMEYEHHON CUMBOJSIOM < >, HonKItouYeHMs no LAN
Mexay yHKUMAMN <*><info> HaxmuTe [Enter]. A
MeHio LAN

LAMN Menu
Mcnonb3oBaHue
Shape [ns Bbibopa Mexay 3Ha4YeHUsMU DOTOKONA

DHCP: ON| ON un OFF ncnonb3yiite knaBuwn ElHaMVMeCKoﬁ

OFF A vnun V. [1na coxpaHeHnsa A -
HaCTPOWMKM NOMyYeHns

HaxxmuTe [Enter].

IP-agpeca

Onsa Beibopa mexay 3HayeHuAMur
AUTO DNS: ON u OFF ncnonb3ayite knasuLum ABTononyyeHune agpeca
ON | OFF A vnn V. [Ing coxpaHeHus DNS cepsepa/
HaxmuTe [Enter].

[ns Bbibopa Mexay 3Ha4YeHUsMuU

MDNS: ON| ON u OFF vcnonb3ynTe knaeuwm PyyHoe 3apaHue

OFF A vnn V. [Ina coxpaHeHus agpeca DNS cepsepa.
HaxwmuTe [Enter]/

Ons otobpaxeHns nHpopmauuw,

IP: N X OTtobpaxenne IP
— OTMEYEHHOM CUMBOSIOM < >,
<*><info> agpeca.
HaxmuTe [Enter].
nsa oTobpaxeHus nHpopmaumu,
SUBNET: R pa ® pg H OT6paxeHue agpeca
o OTMEYEHHOM CUMBOSIOM < >,
<*><info> noaceTu.
HaxmuTe [Enter].
[ns otobpaxeHus nHdopmauuu,
GATEWAY: _ X OtobpaxxeHne agpeca
— OTMEYEHHO CUMBOJSIOM < >,
<*><info> LInto3a.

HaxmuTe [Enter].
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Knasuiwa

KomaHnpa

DNS 1: <*><info>

DNS 2: <*><info>

HOSTNAME: <*><info>

DOMAIN NAME: <*><info>

IP CONF: <*><value>

SUBNET CONF: <*><value>

GATEWAY CONF:
<*><value>

DNS 1 CONF: <*><value>

DNS 2 CONF: <*><value>

UPDATE? YES | NO

CONFIRM? YES | NO

Dencrteue

[nsa otobpaxeHus
MHdOPMaLUK, OTMEYEHHOM
CUMBOMOM <>, HaxMuUTe
[Enter].

[nsa otobpaxeHus
MHdOPMaLNKN, OTMEYEHHOM
CUMBOINOM <’S, HakMuTe
[Enter].

Ons oTobpaxeHns
WMHopMaLnmM, OTMEYEHHON
CUMBOIIOM <’S, HakMuTe
[Enter].

[nsa otobpaxeHus
MHdOPMaLNK, OTMEYEHHOM
CUMBOSIOM <’>, HaXMUTe
[Enter].

Haxwmute [Enter], BBeguTe
Tpebyemoe 3HayeHue.

Haxmute [Enter], BBegute
Tpebyemoe 3HayeHue.

Haxmute [Enter], BBegute
Tpebyemoe 3HayeHne

Haxmute [Enter], BBeguTe
Tpebyemoe 3HayeHne

HaxmuTte [Enter], BBegute
Tpebyemoe 3HayeHne

[ns Bbibopa mexay
3HayeHusimn ON u OFF
MCMNONb3ynTe KNasuwn A
unu V. [Ansa ncnonHeHus
HaxmuTe [Enter].

[nsi BbiGopa mexay
3Ha4yeHusimn ON un OFF
NCNonb3ynTe KnasuLLmn
A vnn V_[ns
WCMOSTHEHNS HAXXMUTE
[Enter].

OnucaHue

OTobpaxeHune agpeca
ocHoBHoro DNS cepsepa.

OTob6paxxeHne agpeca
anbTepHatmBHoro DNS
cepBepa.

OTobGpakeHne ceTeBoro
nMeHun onda MCTOYHUKa
nUTaHWs NEPEMEHHOIO TOKa.

OTobGpaxkeHne JOMEHHOro
MMEHU NS UCTOYHMKA
NUTaHUS NEPEMEHHOro ToKa.

Beog IP agpeca npu
BblkntovyeHHom DHCP.

BBog agpeca noacetu npu
BbIknto4eHHom DHCP.

Beog agpeca wno3a npu
BblkntoyeHHom DHCP

Beop agpeca ocHoBHoro DNS

cepBepa BbIKITIYEHHHOM
aBToonpegeneHnn agpeca
DNS cepBepa

BBopg agpeca
anbTepHaTmBHoro DNS
cepBepa BbIKITIOYEHHHOM
aBTOOMNpeaeneHMn agpeca
DNS cepsepa.

O6GHoBReHne koHdUrypaumu.

C6poc oo 3aBoacKMx
HaCTpOeK.
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Knaeuwwm otobpaxeHus pe3ynbTaToB U3MEPEHUI

Knaeuwun oTobpaxeHus pe3ynbTaToB n3aMepeHuii npegHasHaveHsl anst paboTbl ¢

n3mepuTenbHbIMU prHKLI,VIFIMVI NCTOYHMKA NUTAHNA NepeMeHHOro Toka.

Ecnn otobparkaeTcs }E cnegyet HaxaTb knasuwy [Enter] ana
oTobpaxeHnsa nHopmauunio 0 KOMaHAEe U COXpaHeHWsI NapaMeTpoB

KOMaHAbl

Ecnn otobparaeTtcs ﬂ- " W NCMONb3yNTe KHOMKN A nnu 'V
(cbyHKUMOHANbHbBIE KNaBULLIN NN KNaBULLM BBOAA) OS5 NPOKPYTKN BBEPX

NI BHU3 oToBpaXkaeMon nHdopmauuu.

Knasuwwa KomaHga OeinctBre
Ncnonb3ynte A
uwm V¥ angd
nepemMeLleHus <reading> V
Mexay <reading> Hz
DYHKUMAMN MEHIO
Harmonics

o <reading> V

Meter <reading> A

Ncnonbsynte A <reading> A
unn v Ans <reading> Hz
nepemMeLLeHns
mMexay
DYHKUUSMU MEHIO
Input

<reading>V
<reading> W

<reading> CREST F

<reading> A PK REP

<reading> A PK NR
<reading> VA
<reading> VAR

<reading> PFACTOR
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OnucaHue
OTobpaxeHue
cpenHekBagpaTUYHOro
3Ha4eHus
HanpsKeHNs 1
4YacToTbl
OTobpaxeHune
cpenHekBagpaTUYHbIX
3Ha4YeHUM
HanpsHKeHUs N Toka
OTtobpaxeHune
cpenHekBagpaTUYHOro
3Ha4YeHus Toka n
4YacToTbl
OTtobpaxeHune
cpenHekBagpaTUYHOro
3HayeHus
HanpsKeHNs 1
MOLLIHOCTH
OT1obGpaxeHune
TeKyLLero 3Ha4yeHus
KO3 pULNEHT
aMnnuTyabl

OT1obpaxeHue
NoBTOPSAOLErocs
3Ha4YeHMs NMKOBOro
TOKa,
OT1obpaxeHue
HENOBTOPSIIOLLLErOCH
3Ha4YeHMs NMKOBOro
TOKa,
OTtobpaxeHune
3HayYeHus NonHon
MOLLIHOCTU
OTtobpaxeHune
3Ha4YeHNsa peakTUBHOM
MOLLIHOCTHU
OT1obpaxeHune
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TeKyllero 3Ha4yeHusa

KoahdpuumneHTa
MOLLIHOCTHU
[nsa Bbibopa mexay
3HauyeHusamm AC | DC | ACDC
NCNONb3ynTe KNaBmLWN A UNn
INP:COUP AC | DC | V. [1na ucnonHeHnst HaxmuTe Bbibop Tuna cesAsn
ACDC [Enter]. CXeMbl U3MEPEHNSI

[ns BbiGopa mexay

3Ha4veHuamu HIGH | LOW

NCNONb3ynTe KNaBvLWn A Unu
CURR:RANGE HIGH | V. Ina ncnonHeHns HaxxMmnTe Bbi6op gnanasoHa
LOW [Enter]. n3mepeHun

[ns BbiGopa mexay

3HauyeHuamn KBESSEL | RECT

NCNONb3ynTe KNaBsvWwn A unu Bbibop okoHHOM
WINDOW KBESSEL | V. [1Ina ncnonHeHusa Haxmute dYyHKUMN MpK
RECT [Enter]. N3MEPEHNN TapMOHWK
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KnaBuiia

Vcnonb3yinte A unu
V Onsa nepemMeLleHuns
mexay

YHKUNSAMU MEHIO
Harmonics

Meter

0nsa nameHeHus
HOMepa rapMOHUKN
ncnonb3ymnTe
KnaBuwn A nnn 'V,
npeaBapuTenbHO
3aXXaB krasuLly
[Shift]

Harmonic

KomaHga [encTteue
<reading > A
I:MAG: <index>

< reading >°
I:PHASE: <index>

<reading >V
V:MAG: <index>

< reading >°
V:PHASE: <index>

< reading>
CURR:THD

<reading>
VOLT:THD

OnucaHue
OTtobpaxeHune
BEMMYUHbBI TOKa AN
TEeKyLLlen rapMOHUKN
OTtobpaxeHune
3HayeHua pasbl ToKa
Ans Tekywen
rapMOHVKU
OTtobpaxeHune
BEMNYUHBI
HanpsKeHns ans
TEeKyLLen rapMOHUKN
OTtobpaxeHune
3HayYeHus gasbl
HanpshKeHnsa ans
TEKyLLen rapMOHUKN
oowmn %
rapMOHUYECKMX
VNCKaKEHUN Ona Toka
Oo6wuin %
rapMOHUYECKMX
NCKaXkeHun ang
HanpsKeHns
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Knasuwn 3agaHus napameTpoB BbIXOOHbIX CUTHAI10B

KﬂaBMUH1OTO6pameHMﬂﬂapaMeTpOBBbMOAHHXCMFHaﬂOBﬂpeﬂHa3HaHeHblﬂﬂﬂ
3aaHuns 3Ha4YeHumn napameTpoB BbIXOOHbIX CUTHANOB UCTOYHUKA NUTAHNA
nepemMeHHOoro Toka.

Ecnn otobparaeTtcs }I{ cnenyeT HaxaTtb knasuwy [Enter] gns
oTobpaxeHnst MHpopMaLmo 0 KOMaHAE UM COXpPaHEHUSA NapaMeTpoB

koMaHabl. Ecnv oToGpakaeTcs ﬂ- " W NCMonb3ynTe KHOMkn A unn ¥
(dpyHKUMOHaNbHbIE KNaBuLLM UKW KNaBuLLIM BBOAA) AN NPOKPYTKM BBEPX
NNy BHU3 oToGpaXkaeMon NHAopMaLmu. .

Knasuwa

Mcnonbsynte
A vnn V¥V an«
nepemMeLLeHns
mexay
DYHKLMSAMN
MeHto Voltage

Current

Voltage

KomaHaa HenicTtBue OnucaHune

[ns 3agaHns TOYHOro
3HAYEHNSA UCNONb3YNTE
KnasuaTtypy, Takke MOXHO

HaXkaTnem knasul A nnn 'V

yMeHbllaTb Unu ysenuumsate  BBopg BeNnMYMHBI MTHOBEHHOIO
VOLT 3Ha4yeHme. [lna BBoga BbIXOLQHOIO Hanps»xXeHus
<value> Haxxmute knasuwy [Enter]. NnepemMeHHOoro ToKa.

[lna 3apaHna To4HOro

3Ha4YeHUs UCNonb3ynTe

Krnasumartypy, TakkKe MOXHO

HaxxaTnem knasul A mnn 'V

yMeHbllaTb Unuv yeenuuneatb  BBopg 3Ha4YeHUS BbIXOOQHOMO

VOLT:T 3HaveHne. [ins BBoga HanpsXXeHusd, BbiaasaemMoro no

<value> HaxmuTe knasuwy [Enter]. cuUrHany 3anycka.
Haxatnem knasuw A vnn 'V

VOLT:M BblbepuTe n3 cnmcka FIXED |

FIXED | LIST LIST | PULSE |STEP

| PULSE Tpebyemyto opMy BbIXOOHOTO

|STEP HanpsbkeHua. [Ing BBoga Bbibop pexuma hopmmnpoBaHus
HaxmuTe knasuwy [Enter]. BbIXOQHOIO HanpsiXeHus

[lna 3apaHna To4Horo
3HaYeHUs UCnornbaynTe
KnasuaTtypy, TaKkxke MOXHO

szllzuSeET HaxaTnem knasul A mnn 'V
yMeHbLllaTb Unu yeenuuneatb  BBog MIHOBEHHOMO 3Ha4YeHus
3HaveHue. [ns BBoga CMELLEHNA HarnpaXKeHns
HaxmuTe knasuwy [Enter]. MOCTOSAHHOIO TOKa
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KnaBuwa

Mcnonb3ynte
A vnn ¥V ans
nepemeLleHus
Mexay
yHKUMAMMN
MeHto Voltage

Current

Volitage

KomaHga

OFFSET:T
<value>

OFFSET:M
FIXED | LIST
| PULSE
ISTEP

SLEW
<value>

SLEW:T
<value>

SLEW:M
FIXED | LIST
| PULSE
ISTEP

OFF:SLW
<value>

OFF:SLW:T
<value>

[encrteune

[nsa 3agaHust TO4HOro
3HayYeHnda NCnonb3ynTe
KnasuaTtypy, Takke MOXHO
Ha)XxaTuem Krnasul A nim 'V
YMeHbLUATb UK yBENuynBaTb
3Ha4yeHue. [1na eBoaa
Haxxmute knasuwy [Enter].
HaxaTtnewm knasuw A nim v
BblGepuTe n3 cnmcka FIXED |
LIST | PULSE [STEP
Tpebyemyto bopMy BbIXOQHOMO
HanpsbkeHus. [na sBoga
HaxxmnTe knaeuwy [Enter]
[lna 3apaHnsa To4HOro
3Ha4YeHnsa Ncnonb3ynTe
KrnaeuaTtypy, TakkKe MOXHO
HaxaTtuem knasul A unn 'V
YMEeHbLUATb UNn yBENU4MBaThb
3HaveHue. [ins BBoga
HaxxmunTe knaeuwy [Enter].
[lna 3apaHna To4HOro
3Ha4YeHnsa NCnonb3ynTe
KnasuaTtypy, Takke MOXHO
Ha)xxaTvem knasul A wim 'V
yMeHbLUATb Unn yBenuuMBaThb
3HaveHue. [ns BBoga
HaxxmunTe knaeuwy [Enter].
Haxxatnem knasuw A vnn 'V
BblbepuTe n3 cnmcka FIXED |
LIST | PULSE [STEP
Tpebyemyto popmy. [Ans
BBOJA HAXMUTE KraBuLly
[Enter]

[na 3apaHns TOYHOro
3Ha4YeHUs UCnonb3ymnTe
KnasmaTtypy, Takke MOXHO
Ha)XaTuem Krnasul A nim 'V
yMEHbLUATb UNn yBENn4MBaTb
3Ha4veHue. [1na BBoaa
HaxXmuTe knasuwy [Enter].
[lna 3apaHns TOYHOro
3Ha4YeHNsA NCNoNb3ynTe
KrnasuaTtypy, Takke MOXHO
HaxaTtuem knasul A mnnu 'V
yYMeHbLUAaTb UKW yBenuyineaTb
3Ha4veHue. [lnsa BBoaa
HakxmuTe knasuwwy [Enter].

Onucanve

BBog 3HayeHus cmelleHnst
HanpPsYKeHUs1 MOCTOSIHHOIO TOKa
ANS1 BLIXOAHOIO HanpsiKeHusl,
BblgaBaeMoro no curHany
3anycka

Bbibop pexuma hopmmnpoBaHns

Ona cMeleHna HanpaXxeHna
NOCTOAHHOIO TOKa

BBopa 3HauyeHMs ckopocTy
N3MeHeHNs HanpshxeHus, B/cek

BBoa 3HayeHus ckopocTun
N3MEHEHMS HaNPSHKEHUS,
dopmmnpyemoro rno curHany
3anycka, B/cek

BBoa pexvma chopmmpoBaHus
CKOPOCTWN N3MEHEHUSA
HanpsKeHns

BBoa ckopocTu n3amMeHeHust
CMELLIEHUS HaMpPSHKEHNS
NOCTOSAHHOIO TOKa, B B/cek

BBoa ckopoCTU M3MEeHEeHUs
CMELLEHUS HaNpPshKEHUSI
NMOCTOSIHHOIO TOKa Mo
NnycKOBOMY curHany, B B/cek
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Haxatnem knasuw A vnin ¥
BblbepuTe 13 cnuncka FIXED |

OFF:SLW:M  LIST | PULSE |STEP BBoa pexvma ckopocTu
FIXED | LIST Tpebyemyto chopmy. [ns N3MEHEHMS HaNpPsHXKeHUs
|PULSE | BBOJAa HaXXMUTe KriaBuLly

STEP [Enter]
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Knasuwa
Mcnonb3ynte
A vnn V¥V ans
nepemeLleHus
Mexay
PYHKLMSAMN
MeHto Voltage

Current

Voitage

Mcnonb3ynte
A vnn V¥V ans
nepemMeLleHus
mMexay
PYHKLMSAMN
mMeHto Current

Current

Voltage

KomaHpa

ALC INT |
EXT

ALC:DET

RTIME | RMS

CURR:LEV
<value>

CURR:PEAK
<value>

CURR:PEAK:

T <value>

CURR:PEAK:

M FIXED |
LIST |
PULSE |
STEP

[encrteue

Ans Bbibopa mexay 3HadeHuamn INT n EXT
ncnonb3ynTte knasuwn A wnn V. [1ng
ncnonHeHus Haxmute [Enter].

[nsa Bbibopa mexay 3HavyeHnssimn RTIME un
RMS uncnonb3ynte knasvwm A wnu V. [Ans
ncnonHeHus Haxmute [Enter].

[ns 3agaHnsa TOYHOro 3HaYeHus
Ncnonb3ynTe KnasmaTypy, Takke MOXHO
HaxxaTnem knasuwl A unn V¥ ymeHbLlaTb
unu ysenuuusaTtb 3Ha4veHuve. [ing BBoga
HaxkmuTe knasuwy [Enter].

[ns 3agaHns TOYHOro 3HAYEeHUs
ncnonb3ynTe KnaesmaTypy, Takke MOXHO
HaXaTvem knasul A vnn V¥ ymMeHbLlaTb
unu ysenunumeaTb 3HayeHue. [ina BBoaa
HaxkmuTe knasuwy [Enter].

[lna 3agaHnsa TOYHOro 3Ha4YeHus
Ncnonb3ynTe KnaesmaTypy, Takke MOXHO
HaXaTvem knasul A vnn V¥ ymMeHbLlaTb
unu ysenunumeaTb 3HavyeHue. [ina BBoaa
HaxmuTe knasuuwy [Enter].

Haxatnem knasvw A vunu V¥ Bbibepute 13
crnvcka FIXED | LIST | PULSE |STEP
Tpebyemyto popmy. [1na BBoga HaxmuTe
knasuwy [Enter].

OnucaHne

BbiGop nctouHuka
AaHHbIX O BbIXOAHOM
HanpskeHun

Bbibop Tuna
n3meputens
BbIXOOHOrO

HanpsKeHns

Beog MrHoBeHHOro
3Ha4YeHns orpaHNYeHns
no cpekeagpaTU4HOMY
3HAYeHuto TokKa.

BBog MrHoBeHHOro
3Ha4YeHNs orpaHnyYeHns
MO MMKOBOMY 3HAYEHUIO
TOKa.

Beopa 3HavyeHus
OorpaHnyeHuns no
NMUKOBOMY 3HAYEHNIO
TOKa (4ns curHanos,
dopmMmupyoLLnMXca no
CUrHyI 3anycka)

Bbibop pexuma
dopmmnpoBaHus
OrpaHNYeHnst Mo TOKY

McTouHmkn nuTaHusa nepemeHHoro Toka 6811C, 6812C, 6813C — PykoBo4CcTBO MO 3Kcnnyataumm 81



4 lNepenHsas naHenb

L GEEIE]

Wcnonb3ynte A
mnn ¥V ans
nepemMeLLeHns
mexay

DOYHKUNAMN MEHIO

Frequency.

KomaHaa [encTtBue

[nsa 3agaHnsa TOYHOro 3Ha4YeHus
MCcnonb3ynTe KnaBmaTypy, Takke
MOXHO HaXaTuem Knasul A vnu
V yMeHbLUaTb UNKn yBeENnYMBaThb
3Ha4veHue. [1na BBoga HaXmuTe
knasuwy [Enter].

[nga 3agaHnsa TOYHOro 3HaYeHus
NCnonb3ynTe KNnaBmaTypy, Takke
MOXHO HaXaTuem Knasul A vnu
V yMeHbLIaTb UNn yBennuneaTtb
3Ha4veHue. [1na BBoga HaXmuTe
knasuwy [Enter].

FREQ <value>

FREQ:T
<value>

HaxaTtnem knasuwl A vinn ¥
BblibepuTe 13 cnucka FIXED |
FREQ:M FIXED LIST | PULSE |STEP Tpebyembin
| LIST | PULSE  Tun. Anga BBOAA Haxmute
|STEP knasuwy [Enter].
[nsa 3agaHnsa TOYHOro 3Ha4YeHus
NCcnonb3ynTe KnaBuaTypy, Takke
MOXHO HaxaTuem Krnasul A vnu
V yMeHbLIaTb UNun yBennuneaTtb
3Ha4veHue. [1na BBoga HaxmuTe
SLEW <value> «knaswuwy [Enter].
[nsa 3agaHnsa TOYHOro 3Ha4YeHus
NCcnonb3ynTe KnaBmaTypy, Takke
MOXHO HaxaTuem Knasuvl A vnu
V yMeHbLIaTb UNun yBennuneaTtb
3Ha4veHue. [1na BBoga HaxXmuTe
knasuwy [Enter].

SLEW:T
<value>

OnucaHune

Beog
MIHOBEHHOro
3Ha4yeHud
YyacToTbl

BBog 3HaveHusa
YyacToThl, AN
curHana ,
dopmmpyemoro
no curHany
3anycka.

BBog pexuma
dhopMmnpoBaHus
BbIXOAHOIo
curHana

BBog ckopocTu
N3MeHeHus
yacToThbl, 'u/cek
BBeopa ckopocTu
N3MeHeHus
YyacToTbl Ans
CUrHanos,
dhopMmpyembIx
no curHany
3anycka, l'u/c
Bbibop pexnma

Haxatnem knasuw A vnin 'V hopmMupoBaHusA
Bblbepute n3 cnucka FIXED | N3MeHeHunA
SLEW:M FIXED LIST | PULSE |STEP Tpebyembii  ckopocTu
| LIST | PULSE  1wun. [ins BBOA@ HaxxmuTe n3mMeHus
|STEP knasuwy [Enter]. 4acTOoThI
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KnaBuwa

Ncnonb3ynte A unn ¥
ans

nepemMeLLeHns Mexay
dyHKUMsIMN MeHo Phase.

Ncnonbsynte A unn ¥V ans
nepemMeLLeHns Mexay
PYHKUMAMN MeHI0 Shape

LAN Menu

Shape

KomaHga

PHASE <value>

PHASE:T <value>

PHASE:M FIXED |

HenicTtBue

[nsa 3agaHnsa To4HOro
3Ha4YEeHNA UCNONb3yNTE
KraBunaTypy, Takke MOXHO
HaXxaTnem krnasuil A nnn 'V

yMeHbLlaTb U yBeJriM4nBaThb

3Ha4yeHue. [1nsa BBoaa
HaxmuTe knasuwy [Enter].
[nsa 3agaHnsa To4HOro
3HA4YEeHNA NCNONb3yNTE
KrnaesuaTtypy, Takke MOXHO
HaXkaTnem knasul A nnn 'V

OnucaHuve

BBog MrHoBeHHOro
3HayeHus gasbl

yMeHbLllaTb UM yBeJriM4nBaThb BBoa 3HaveHus Cba3bl

3Ha4yeHue. [1na BBoaa
HaxmuTe knasuwy [Enter].
Haxxatnem knasvw A nnn V
BblGepuTe n3 cnmcka FIXED |
LIST | PULSE |STEP
Tpebyembin TUN. [Inga BBOAA

LIST | PULSE |STEP |HaxmuTe knaeuwly [Enter].

SHAPE SINE |
SQUARE | CSIN |
<user>

SHAPE SINE |
SQUARE | CSIN |
<user>

SHAPE:M FIXED |
LIST | PULSE |
STEP

CLIP <value>

Haxatnewm knasuw A vnn 'V
Bblbepute n3 cnucka SINE |
SQUARE | CSIN |<user>
Tpebyembint TUN. [ns BBOOA
HaxxmunTe knaeuwy [Enter]..
Haxatnem knasuw A vin ¥
Bblbepute n3 cnucka SINE |
SQUARE | CSIN |<user>
Tpebyembin TUN. [Ing BBoAa
HaxmMuTe knasuwy [Enter]
Haxatnem knasuw A vin ¥
BblGepuTe n3 cnmcka FIXED |
LIST | PULSE |STEP
Tpebyembin TUN. [ns BBOAA
HaxxmunTe knaeuwy [Enter].
[nsa 3agaHnsa To4HOro
3Ha4YeHUs UCnonb3ymTe
KnasuaTtypy, Takke MOXHO
HaxaTtnem knasuw A v 'V

YMEHbLIAaTb Unn yBenmndmBaTb

3Ha4veHwue. [Ina BBoOa
HaxmuTe knasuwy [Enter].

curHana, popMmpyemoro rno
curHany sanycka

Beoa pexnma
dopmmpoBaHns ¢asbl
curHana

Beoa MrHoBeHHOW hopMbl
curHana

Beoa popmbl curHana,
dopmmnpyemMoro rno curHany
3anycka

Bbi6op pexmma
dopmupoBaHusa popmbl
BbIXOJHOrO curHana

BBog ypoBHS orpaHMyeHuns
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KnaBuwa

Mcnonb3ynte A vnu
V Ons nepemMeLleHuns

Mexay yHKUNamMm
meHto Pulse,

KomaHpa

WIDTH <value>

HenicTtBue

[ns 3apgaHnst TOYHOro
3Ha4YeHUs UCNosb3ymnTe
Knaematypy, Takke MOXHO
HaxaTtnem Knasul A mnn ¥V
YMeHbLUaTb Unu yBennumeaTtb
3HaveHue. [Ins BBoAa
HaxxmuTe knaesuuwy [Enter].

OnucaHue

BBoa anutenbHocTH
nmnynbca

COUNT <value>

[ns 3apgaHnst TOYHOro
3HayYeHUs UCnosb3ymnTe
Knaeumatypy, Takke MOXHO
HaxxaTnem Knasul A mnn ¥V
YMeHbLUaTb Unu yBennumeaTb
3HaveHue. [lns BBoga
HaxmuTe knaesuuwy [Enter].

BBopg konunyectBa
UMMYNbCOB

DCYCLE
<value>

[ns 3apgaHnst TOYHOro
3Ha4YeHUs UCNosb3ymnTe
KnasmaTtypy, Takke MOXHO
Ha)xaTuem Krnasuwl A iim 'V
YMeHbLUaTb Unn yBennumeaTb
3HaveHue. [ins BBoga
HaxmuTe knaesuuwy [Enter].

BBoa ckBaXKHOCTU
crnegoBaHNA MMNYyIbCOB

PER <value>

[nsa 3agaHnga TOYHOro
3HaYeHUs UCNosb3ynTe
KnasmaTtypy, Takke MOXHO
HaxxaTtuem knasul A vnn Vv
yMeHbLUAaTb UNn yBennumeaTb
3Ha4yeHwue. [1na BBoaa
HakmuTe knasuwy [Enter].

Beoa nepuona
crnegoBaHUsA UMMybCOB

Anga Bbibopa mexay
3HayeHuamm WIDTH n CYCLE
NCNONb3ynTe KraBuWn A vnm

Bibop napameTpa,

HOLD WIDTH | V. [1ns Bbibopa HaxxmuTe KoTopbI BygeT
DCYCLE [Enter]. NOCTOAHHbLIM

Ana Bbibopa mexay

3HayeHuamm AC n DC

NCNonb3ynTe KNasvwn A unu
OUTP:COUP V. [ins BbIbopa HaxXxmuTe Bbibop T1na cBa3un no
AC | DC [Enter]. BbIXo4y

[nsa ncnonHeHnsa komaHabl BbinonHeHne komaHap!
*RST HakmuTe KHonky [Enter]. cbpoca *RST

Ana Bbibopa mexay

3HauyeHusmm BOT, EOT, LIST  Bbibop Tvna cBsi3u no
TTLT:SOUR NCNONb3ynTe KNaBvLWN A UNU  BbIXOAY ANSA CXeMbI
BOT | EOT | V. [ins BbIbopa HaxxmuTe BblJa4un rnycKkoBoro
LIST [Enter]. curHana.

[ns BbiGopa mexay

3Ha4veHuamm ON n OFF

UCMONb3YNTE KNaBuULLN A UMW BymioyeHme\BbIKIoYEHne
TTLT:STATE V. finq Beibopa HaxmmTe rnopTa BblJauu CUrHasnoB
ON | OFF [Enter]. 3anycka.
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KnaBuwa

Wcnonbaynte
A vnn V¥V ansa
nepemMeLLeHus
mMexay
YHKUMAMN
MeHo Output

-

KomaHga

IMP:STATE
ON | OFF

IMP:REAL
<value>

IMP:REAC
<value>

PON:STATE
RST | RCLO

RI
LATCHING |
OFF | LIVE

DFI ON |
OFF

DFI:SOUR
QUES |

OPER | ESB
IRQS | OFF

[Hencrtene

[ns Bbibopa mexay 3HadeHnssimn ON n OFF
ncnonb3ynte knasiwn A unu Y. [1ns sbibopa
HaxxmuTe [Enter].

[ns 3agaHns TOYHOro 3HaYEHUS UCMOMNb3ynTe
KnasmaTtypy, TaKkke MOXHO HaxaTuem KrasuLl
A vnn ¥ ymeHbLLaTh UK yYBENMYMBATL
3HayeHue. [1ns BBoOa HaXXMUTE KnasBuLLy
[Enter].

[ns 3agaHvs TOYHOro 3HAaYEHUS UCMOMb3yNTe
KnaBmaTtypy, TaKke MOXHO HaxaTueMm KrasuLl
A vnn V ymeHblIaTb UK yBENUYMBATb
3HayeHue. [1Ns BBoOa HaXXMUTE KnaBuLLy
[Enter].

[ns Bbibopa mexay 3HaveHuamn RCT n RLO
ncnonb3ymte knasvwn A unu V. [ns
NCNonHeHnst HaxmuTe [Enter].

[ns Bbibopa mexay 3HadeHnssimn LATCHING,
OFF, LIVE ncnonb3synte knasmwn A nnn V.
[nsa Boibopa HaxmuTe [Enter].

[ns Boibopa mexay 3HadyeHnammn ON n OFF
ncnone3ynte knasmwn A unu Y. [ns seibopa
HaxmuTe [Enter].

[nga Boibopa mexay 3HavyeHuammn QUES ,
OPER , ESB ,RQS , OFF ucnonbayite
knasmwun A vnu V. [Insa Bbibopa Haxmnte
[Enter].

OnucaHne

BoamoxxHOCTb
nporpaMmMmnpoBaHms
BbIXOQHOrO
nMmnegaHca

BBog 3HaveHusa
WCTUHHOW YacTun
BbIXOQHOrO
nMmnegaHca

Beopn 3HaveHus
MHMMOW YacTun
BbIXOAHOIO
nMmnegaHca
Bbibop cocTtosHus
YCTPOMCTBA,
3arpy>xaemomro
npw BKIOYEHUN

Bbibop pexnma
paboTbl Bblgaun
curHana 3anpeta

Bbibop pexuma
paboTbl
MHOWKaTopa oTkasa

Bbibop nctouHuka
ANs nHamkaTopa
oTkasa
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Knasuwm pyHKUUN 3amnTbl U KOHTPONS COCTOAHMIA npnbopa

Knaeuwun pyHKUMI 3aLLMTBI U KOHTPOSSI COCTOSIHUIA Npubopa NpeaHasHayveHbl Ans
ynpaBneHnst PyHKLMSMM 3aLLUTbl U PerncTpamm COCTOSIHUS UCTOYHMKOB MUTAHKS

nepemeHHoro Toka. B rmaee 4 gokymeHTta Keysight Models 6811C, 6812C, and 6813C AC
Power Solutions Programming Guide npuBegeHa nogpobHas nHdopmaums no permcrpam
COCTOSIHUN.

Knasuwa

Ecnu otobpaxaeTtca }E cnepyet Haxartb knasuwy [Enter] ans
oTobpaxeHns MHPOPMaLMIO O KOMAHAE UM COXpaHeHUs napameTpoB

KOoMaHabl

Ecnn otobparaeTtcs ﬂ- " W NCMONb3yNTe KHOMKN A nnu 'V
(cbyHKUMOHanNbHbIE KNaBuLLN UKW KNaBuLIM BBOAA) A5 NPOKPYTKN BBEPX

MY BHU3 OTOGpaxxaemon MHpopmaLuuu.

OnucaHve

[nsa ncnonHeHus KoMaHabl

Wcnonb3ynte A
mnn V¥ ans
nepemMeLLeHuns
mexay
DYHKUNSMU MEHIO
Protect

Status

Protect

KomaHpa [encrteune
PROT:CLEAR HaXkmuTe KHonky [Enter].

[ns BbiGopa mexay
3HavyeHnamn ON n OFF
NCMNONb3YNTE KNaBuULWN A
nnn V. 1ns Bbibopa
HaxmuTte [Enter].

Anga Bbibopa mexay
3HavyeHnammn ON n OFF
NCNonb3ynTe Knasuwn A
unn V. [1ns Bbibopa
HaxxmuTe [Enter].

[na 3agaHnsa TOYHOro
3HaYeHUsa UCNosb3ymnTe
KnaBmaTtypy, Takke MOXHO
Ha)kaTUeM KraBuLl A UK
V yMeHbLUaTb Unu
yBennuMBaTb 3HaYeHue.
[ns BBOAa HaXmMuUTE
knasuwy [Enter].

[nsa 3agaHnsa TOYHOro
3Ha4eHuA ncnornb3ynTe
KnasmaTtypy, Takke MOXHO
Ha)aTUEM KIaBuLLl A UK
V yMeHbLUaTb Unu
yBenuuMBaThb 3HaYeHue.
[nsa BBoga Haxmute
knasuwy [Enter].

CURR:PROT ON |
OFF

VOLT:PROT ON |
OFF

VOLT:PROT
<value

DELAY <value>

C6poc 3adMKCMpOBaAHHOIO
curHana 3awmTbl

BknoyeHne\BbiknoyeHmne
3alnTbl OT CBEPXTOKA

BkntoyeHne\BbIknoyeHne
3alUUTbI OT NepeHanpsHKeHus

3agaHna npeaenbHOro
3Ha4YeHMs HaNPsKeHUs ans
CXeMbl 3aluTbl OT
nepeHanpsXXeHms

3agaHve AnuTenbHOCTU
3aepXKKun nepes
cpabaTbiBaHMEM 3aLUNTHI
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(GELETNE] KomaHpa

Wcnonb3ynte A
mim ¥V angd *CLS
nepemeLLeHns

mexay
dyHkumamn meHio  STATUS:PRESET
Status

ESR? <value>

STB <value>

OPER:EVEN?
<value>

OPER:COND
<value>

QUES.:EVEN?
<value>

QUES:COND
<value>

[encrtene

[nsa ncnonHeHmsa kKoMaHAabl
HaxxmmnTe kHonky [Enter].

[ns ncnonHeHns komaHabl
HaxxmunTe kHonky [Enter].

[ns oToGpaxeHnst MtHdopmMaunm o
KOMaHae HaxxmuTe KHorky [Enter].

[ns oToOpaxeHns ntHdopmauum o
KOMaHAe HaxXmuTe KHonky [Enter].

[ns oToOpaxeHns ntHdopmauum o
KOMaHAe HaxmuTe KHomky [Enter].

OnucaHue
VcnonHeHne
KOMaHAbl O4YUCTKM
coctosiHun* CLS
McnonHeHwe
KOMaHAabl
STATus:PRESet
OTtobpaxeHune
3Ha4eHus perucrpa
cTaTyca cobbITUN.
OTtobpaxeHune
3Ha4eHus perucrpa
cTaTyca
OTobpaxeHue
3Ha4eHus 3anpoca
STAT:QUES:COND?
OTtobpaxeHune
3Ha4eHus 3anpoca
STAT:QUES:EVENT?
OTtobpaxeHune
3Ha4eHus 3anpoca
STAT:OPER:COND?
OTtobpaxeHune
3Ha4eHus 3anpoca
STAT:OPER:EVENT?
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Knasuwn oyHKUKUI yripaBneHnsa nporpaMmMHbIM TPUITEPOM U CrICKaMU

Knasuwu pyHKUMI ynpaBneHnsi NporpaMMHbIM TPUITEPOM NpefHa3HaYeHbl Ans ynpaBneHns
curHanamu sanycka nepexogHbix npoueccos, Knaesuwn ynpasneHnsa CnMckomM npegHasHayeHb!
ans opmMmpoBaHus cnuckoB. Cincok MoxeT cogepkaTtb Ao 100 nosnuun, B Kaxxgon u3a
KOTOPbIX MOXHO 3a4aTb 3Ha4YeHWs BbIXOAHOrO curHana (Mnv nepexogHoro npouecca). B rnaee
4 nokymeHTa Keysight Models 6811C, 6812C, and 6813CAC Power Solutions Programming
Guide npuBegeHa nogpobHas nHopmMaumsa No NPorpamMmmMHbIM TpUrrepam 1 cnnuckam.

Ecnu otobpaxaeTtca }E cnepyet Haxartb knasuwy [Enter] ans

0TOOpaxeHns1 MHPoOPMaLMIO O KOMaHAE UIN COXpaHeHWUst NapaMeTpoB

KOMaHAbl

Ecnu otobpaxaeTcst A 7 W MCnonb3ynTe KHOMKN A unn 'V

(d)yHKLI,VIOHaJ'IbeIe KnasuLin nnn Knasulin BBOLI,a) 4ON1A NPOKPYTKU BBEPX

NI BHU3 oToBpaykaeMon nHdopmauuu.

KnaBuLia KomaHpa [encrtene
Mcnonbsynte
A v ¥ ans [ns ncnonHeHnss KoMaHabl HAXXMUTE KHOMKY
nepemeLLeHms INIT:IMMED [Enter].
mexay [na Beibopa mexay 3HavyeHnamn ON n OFF
hyHKLNAMY INIT:CONT ncrnonb3ynte knasuwn A vnn V. [ina
MeHio Trigger  ON | OFF vcrnonHenns Haxmute [Enter].
Control.
Trigger TRIG:SOUR  [1ns Bbibopa mexay 3HaveHuamu BUS, IMM,
= ; BUS | IMM | TTLT, EXT ncnone3dynte knasmwn A unu V. ns
Cotoos TTLT |EXT BBOAA HaxkmuTe [Enter].
[nsa 3agaHva TOYHOro 3Ha4YeHUs UCNOoNb3ynTe
KnaBmaTypy, Takke MOXHO HaxxaTueM Knasuwl A
DELAY unn V¥ yMeHbLLaTh UNu yBENUYUBaATL 3HAYEHME.
<value> [ns BBoga HaxxmuTe Knasuwy [Enter]..
[ns ncnonHeHns KomMaHAbl HAXXMUTE KHOMKY
ABORT [Enter].
Ona Bbibopa mexay 3HavyeHnammn PHASE, IMM
SYNC:SOUR  wucnonbsyite knasuwn A unu V. [Ans
PHASE | IMM  ucnonHeHunsa Haxmute [Enter].

[na 3agaHva TOYHOro 3Ha4YeHUs UCNOoNb3ynTe

KnaBmaTypy, Takke MOXHO HakaTUeM Krnasull A
SYNC:PHASE wvnun V¥ yMeHblIaTb Uy yBENUYMBATbL 3HAYEHMeE.
<value> [nsa BBoga Haxmute knasuwy [Enter].

OnucaHne
HemenneHnHo
WHULMUPOBaTb
Tpurrep

MHnuumnposaTtb
Tpurrep
HenpepbIBHO
BbibpaTtb
WUCTOYHUK
Tpurrepa ans
nepexoHbix
npoLieccos

YcTaHoBKa
3aEepPXKU
Tpurrepa B
cekyHaax
OTMeHUTb BCce
nocrnegoBaTtesnbH
OCTUW TPUITEPOB
BbibpaTtb
WNCTOYHUK
CUHXPOHHOIO
Tpurrepa

3apatb
3Ha4veHue
onopHou dasbl

McTouHmkn nuTaHusa nepemeHHoro Toka 6811C, 6812C, 6813C — PykoBo4CcTBO MO 3Kcnnyataumm

88



4 lNepenHsas naHenb

Knasuwa

Mcnonbsynte A
mnn ¥V ans
nepemMeLleHna

Mexay PYHKUUAMN

MeHto List

Haxmute [Shift],
3atTeMA nn 'V -
3apaHusa nHaekca
KOMaHAbl B MEHIO
List

KomaHpa

COUNT
<value>

DWEL:
<index><value>

FREQ:
<index><value>

FSLW:
<index><value>

IPK:
<index><value>

OFFS:
<index><value>

HenctBne

[nsa 3agaHnsa TOYHOro 3Ha4YeHUs UCNonb3ynTe
KnaBmaTypy, TakkKe MOXHO HaXXaTueM Knasuwl A
unn ¥V ymeHblLaTb UNN yBENNYMBATL 3HAYEHMe.
[nsa BBoga Haxmute knasuwy [Enter].

[nsa 3agaHnsa TOYHOro 3Ha4YeHUs UCNonb3ynTe
KnaBmaTypy, TaKkKe MOXHO HaXxaTueM Knasuwl A
unn ¥V ymeHblUaTb UNN yBENUYMBATL 3HAYEHME.
[nsa BBoga Haxmute knasuwy [Enter]..

[nsa 3agaHnsa TOYHOro 3Ha4YeHUs UCNonb3ynTe
KnaBmaTypy, TaKKe MOXHO HaxxaTueM Knasuwl A
unn ¥V ymeHblUaTb UNN yBENNYMBATL 3HAYEHME.
[nsa BBoga Haxmute knasuwy [Enter].

[nsa 3agaHnsa TOYHOro 3Ha4YeHUs UCNoNb3ynTe
KnaBmaTypy, TakKe MOXHO HaxXaTueM Knasuwl A
nnn ¥ ymeHblUaTb UNWN yBENNYMBATL 3HAYEHME.
[nsa BBoga Haxmute knasuwy [Enter].

[na 3agaHvs TOYHOro 3HaYeHUs UCNonb3ynTe
KnaBmaTtypy, Takke MOXHO HakaTueM Krnasul A
unn V¥ ymeHblUaTb U1 yBENNYNBATb 3HAYEHME.
[na BBoga HaxmuTe Knasuwy [Enter]..

[na 3agaHvs TOYHOro 3HaYeHUs UCNonb3ynTe
KnaBmaTtypy, Takke MOXHO HaKaTueM Krnasul A
unn ¥ ymeHbLlaTb N yBENMYMBATL 3HAYEHNE.
[na BBoga HaxmuTe knasuwly [Enter].

OnucaHue

3apaHuve
KonuyecTsa
NoBTOPOB
Bblgauun
CUrHamnoB Mo
Cnuncky

3apaHue
BpeMEHM paboThl
Ha TOuKe 13
cnucka

3agaHue yacToT
CUrHanoB B
cnuncke

3agaHue
CKOpPOCTHU
HapacTaHus
YyacToT CUrHanoB
B crivcke

3apaHve B
crnucke
npeaenbHbIX
NMUKOBbIX
3HA4YEHUN CUnbl
TOKa

3apaHve B
CNUCKe 3Ha4YeHumn
HanpsXXeHnn
cMeLleHns
NOCTOSIHHOIO
TOKa
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Knasuwa KomaHpga [encrteue OnucaHune
Mcnonb3ynte A
mnn ¥ ans
nepemMeLleHus [nsa 3agaHvsa TOYHOro 3agaHuve B cnncke
Mexay yHKUMAMU 3Ha4YeHus UcnornbaymnTe 3Ha4YeHumn
MeHto List KnasuaTtypy, Takke MOXHO CKOpPOCTH
List HaxaTtmem knasvwl A vnn Vv HapacTaHus
OSLW: YMeHbLUATb UKW yBeNuunBaTb  CMeLLeHUs
Pulse <index> 3HauyeHue. [lns BBOAA HapsHKEeHUs
<value> HaxmuTe knaeuwy [Enter]. NOCTOAHHOIO TOKa
Haxmute [Shift], [ns 3agaHns TOYHOro
3ateMA m 'V - 3HAYEHNSA UCNONb3YNTE
3agaHus KnasuaTtypy, Takke MOXHO
MHOeKca KoMaHabl Ha)xaTMem Knasvl A nnn Vv 3apaHue B cnucke
B MeH1o List PHASE:. ymeHbLlaTb Unun yeenuumBatb  3HadeHun ¢as
<index> 3Ha4eHwue. [1na BBOAA BbIXOQHOIO
<value> Haxmute Knaesuwy [Enter]. HanNpPsH>KeHns
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Knasuatypa BBOAa

MoapobHasa nHpopmaumo 06 NCNoNb30BaHMM KNaBuL JAaHHOW KnaBuaTypbl
npvBegeHa B npumepax ganee B 3TOM rnase.

Calibration

7

PucyHok 4-4 KnaBsunatypa BBoga

OTW KnaBuLLIM BBOAA NO3BOSIAIOT MPOKPYy4MBaTh BBEPX U BHU3
BapuaHTbl B TEKYLLLEM MEHI0. Bce CnUCKM LMKNNYHbIE; Bbl
MOXeTe BEPHYTbCA B MCXOAHOE MONOXeHne, HenpepbiBHO
Haxknumasa nobyto knasuwy. Ecnv komaHaa nmeet YncnoBom
AnanasoH, HaxaTtne 3TUX KnasuLl yBeNnnM4MBaT UM YMEHbLUAT
TeKyllee 3HavyeHue.

Knasuww [Q] - [9] ncnonb3ayroTcs 4ns BBOAA YMCNOBbIX
3Ha4YeHun.

Knaswuwa [.] — BBOO OECATUYHON TOUKMN.
Hanpumep, utobbl BBeCcTM 33,6, HaxkmuTe: [3] [3] [.] [6] [Enter].

HaxaTtue Ha aTy knasuLly yaanseTt nocnenHow uidpy,
BBEEHHYIO C KnaBmnaTtypbl. 3Ta KnasuLLa No3BOMSET UCNPaBUTb
Of1HY U HECKOMbKO HenpaBuIibHbIX Lndp A0 UX BBOAA
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Enter

i

(i

Clear Entry

&

Calibration

7

BBoa 3agaHHOro 3HayeHua unu napameTpa Tekyllen komanapl. [Noka
Bbl HE HAXXMeTe 3Ty KnaBuLLy, 3HaYeHWs!, KOTOPbIe Bbl BBENU C
MOMOLLIbIO APYrUX KnasuLw oTobpaxatoTcs, HO He BBOAUTCS B
NCTOYHMK NUTaHUA NepeMeHHoro Toka. Nocne HaxaTus knasuLn
[Enter], nCTOYHMK NEpEMEHHOro Toka NepexoauT, B 60nbLUMHCTBE
cny4yaeB B pexunm namepenus (Meter). B pexumve FapMOHUKU
(Harmonics) unu Cnucok (List), Ha akpaHe NCTOYHMKA NUTaHUSA
nepeMeHHOro Toka otTobpaxaeTcsa crnegytoLiee 3Ha4YeHne B CrnCKe.
OTa knaBuLwa npegHasHavyeHa s BBOA4A SKCMOHEHLUManbHON
ctenenun 10. Hanpumep, 3HauyeHne 100 Mkc MoXeT ObiTb BBEAEHO
kak [.] [0] [O] [O] [1], wrm kak [1] [E] [-] [4].

OTa knaBuwa npegHasHavYeHa anda eBoga 3Haka MUHYC.

HaxaTne gaHHON KnaBuLLM NpepbiBaeT BBOS, C KNaBuaTypbl, oumLlas
3HaveHune. JTa knasuwa yaobHa Ana ncnpaeneHns HenpaBubHOro
3Ha4YeHus N NpepbiBaHns BBoAa 3HayYeHus. 3atemM aucnnen
BO3BpaLLaeTcs K paHee ycTaHOBNEeHHOM pyHKumK. [Npn
penakTupoBaHun cnucka Haxkatue knasuwm [Clear Entry] ycekaet
WITM OYULLIAET CMUCOK B TEKYLLIEN OTOBpa)kaeMom TOUKE Cruncka.
[aHHasa knaBuwa npegHasHayeHa ang AocTyna K MEeHIo KannbpoBku
(B npunoxeHun B «lMpoeepka n Kannbposka» npuBegeHbl ykasaHUs
No BbIMOMHEHMIO KanNnbpoBKM)
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[Mprmepbl NporpaMMmnpoBaHns

3TV NpuMepbl Bbl HaaeTe Ha CreayLnX CTpaHuLax:

Mpumep 1. YcTaHOBKA 3HAYEHUS aMMNTYObl BIXOOHOTO HAMPSKEHUS .......ccevvvviiiiiieeeeeeeeeanns 94
Mpymep 2: YcTaHOBKA 3HAYEHUS YaCTOTbl BEIXOAHOIO HAMPSKEHMS .uuvven e eeeeeeeeiiiiiieeeeeaeeeennnns 95
Mpumep 3 YcTaHOBKA 3HAYEHUS CMELLLEHNS HANPSKEHUS! MOCTOSHHOMO TOKA ....cvvvvniieeereeeenes 96
Mpymep 4: HAacTPOMKA QOYHKLMUN BALLNTBI coeeeeeeerenieseeeeeeeeeiteeaseeeeeeeeeeetnnasaeeeeseeennennnaaaeaaaeeennnes 97
Mpumep 5: OTbICKaHME NPUUNH CPABATLIBAHNA 3ALLMTBI....uuuuieeeeeeeeriiiiiaeeeeeeeressnennasaeeaseeeennns 98
Mpumep 6: PopmMupoBaHUe CTyneHYaToro curHana, nepexogHblx NpoLeccoB, UMNyrbca u
BbIOAYN CUTHATIOB O CTIMCKY ...eerueeeientieeeeeti e eeeeniseeeenn e e e een s e e eene s e e eenn e e e enn e e e enna e e eeenn s 101
Mpumep 7: MNporpammmnpoBaHne 3agepXKek 3anycka n pasoBasi CUHXPOHU3AUUS ................. 106
Mpumep 8. Ncnonb3oBaHWe CKOPOCTU N3MEHEHUA ANA DOPMUPOBAHUS CUTHAMNA ................. 108
Mpumep 9. NamepeHne NMKOBOro 3Ha4YeHns 6pocka Toka Npy NOAKIIOYEHUN HArpysKkm ........ 111
Mpumep 10. YctaHoBka agpeca GPIB u napameTpoB cBA3un no nHtepdency RS-232 .......... 113
Mpymep 11: COXPAHEHUE U BbISOB HACTPOEK ....uuuuieeereeeeerinnaseeeeereeennnnnasaeaeesennnnnnnnssaeeneeesnnes 114
Mpumep 12. JocTyn K nHcpopmaumm 06 NCTOYHMKE NMUTAHUSA MEPEMEHHOIO TOKA .................. 115
Mpumep 13 HacTporka nHTepenca nokaneHOM CETU U AOCTYN K MHGOPMAaLMM O SIOKarbHOM
(o7 PSP UPTT PPN 116
Mpumep 14 CHpoc 3HadeHM NAaPaAMETPOB LAN.........coviiiiiiieieeeeeeeeeeeeeeeee e 117

Mpumepsl, NpuBeaérHble B AokyMmeHTe Keysight Models 6811C, 6812C, and 6813C AC Power
Solutions Programming Guide, cxogHbl ¢ NpuBeEHHbIMM 34ECb, 3@ UCKIMIOYEHNEM TOrO, YTO
OHU ncnonbayT SCPI-komaHgbl.
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Mpumep 1. YcTaHOBKa 3HA4YEHNA aMNNUTyObl BbIXOOAHOIMO HanpsXXeHus

B nto6om pexrmMe paboTbl MakcMManbHOe HanpskeHne, KOTopoe MOXeT
BblAaBaTb UCTOYHUK NUTAHNS NEPEMEHHOTO TOKa, OrpaHNYeHo 425 B
MockonbKy BbIXOOHOMY CUrHany 3afgaéTtcs cpegHekBagpaTUyYHOE 3HaYeHue,
MaKcumanbHoe 3Ha4YeHne, KOTopoe MOXeT ObITb 3anporpaMMMpoBaHoO,
3aBMCUT OT OTHOLLEHUS MMKOBOIO K CpeAHEKBaAPaTUYECKOMY 3HAYEHUIO OIS
BblIOpaHHOM (hOpMbl HAaNPskeHUst. [1ns CUHYCoMabl MakcMMarbHoe
HanpskKeHne NepemMeHHOro Toka, KoTopoe MOXeT ObITb 3anporpammMmnpoBaHo,
coctaensieT 300 Bee. [na opyrux gopm curHana makCumym MOXeT
oTnmnyaThbCcs.

Mpwn BKITHOYEHUN UCTOYHUKA MUTaHMSI NEPEMEHHOIO TOKa, MO yMon4yaHuio, dopma
BbIXOOHOro curHana — cuHycomga Yactoton 60 'y n HanpskeHnem 0 Bee. Bbixog
WCTOYHUKA NUTAHUS NEPEMEHHOr0 TOKa BbIKMOYEH, NOCKOMbKY COCTOSIHUE BbiBOAA
no ymon4yanuo pasHo OFF, 4yTo ykasbiBaeTcs Hgmkatopom Dis. YcTaHoBUTE
HaNpSAXXeHUI0 BbIXOAHOro curHana sHaveHme 120 B cnepyrowmm obpasom:

HenctBne Oucnnen

Ha knaBnatype dyHkuun Function Haxmute [Voltage]. VOLT 120
Ha knaBuatype BBoga Entry Haxxmute

[1] [2] [O] [Enter]. 3To cambin NnpocTon cnocob BBECTU

TOYHOE 3Ha4YeHue.

Ha knaBuatype dyHkumn Function HaxmuTe [Voltage]. VOLT 120
Ha knaBmatype BBoga Entry Haxxmute A vnn ¥ ansa

YBENUYEHNS NN YMEHbLLEHUS TEKYLLEro 3Ha4YeHus!.

OTOT MeTop yaobeH Npn BHECEHUN HE3HAYNTENbHbIX

N3MEHEHWI B TeKyllee 3Ha4YeHme.

lMoBepHWTE pyyKy A0 nonyyeHusa 3Hadexnmsa 120 B. Otot 120 V 60 Hz
mMeToa Hanbonee yaoobeH, Koraa Bbl XOTUTE BBECTU

3HayeHne 6e3 UCNoNb30BaHNA MEHIO HANPSXKEHUS.

MpumeyvaHue. Bbl He yBMAMTE HOBOE 3HAYEHNE

A0 TeX Mnop, Noka BbIXO4 He OyAeT BKIOYEH.

YT00bl BKNIOYNTL BbIXOA;:

Ha knasmnaTtype dyHKuun Function HaxxmuTe knasuLly 120 v 60 Hz
[Output On/Off],

nuaukaTtop Dis noracHeT, 4YTO yKka3blBaeT, Ha TO, YTO

HanpskeHne Tenepb NOAAETCH HA BbIXOAHbLIE KOHTAKTHI.
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[Mpymep 2: YcTaHOBKa 3HAYEHUSA YaCTOThl BbIXOLHOMO HaNPsiKeHUs

Mpn BKITHOYEHUN UCTOYHUKA NUTaHMSI NEPEMEHHOIO TOoKa, No yMon4yaHuio, dopma
BbIXOOHOro curHana — cuHycomnga Yactoton 60 I'y. MNpegnonaras, 4to npumep 1

BbINOMHEH, U3AMEHUTE 4YacTOTY BbIXOQHOro HanpshkeHus go 50 Ny cneayowmm

obpasom:
OencTtBune Oucnnen
Bbl MOXXeTe yCTaHOBUTL 4YacTOTY Tak e, Kak Bbl yCTaHaBMNMBaeTe BENMUYNHY
HanpsPKeHNS:

1 Ha knasuatype cdyHkumn Function Haxxmute [Freq]. Ha FREQ 50
KnaeuaTtype Beoga Entry, HaxmuuTte [5] [0] [Enter].
2 Ha knaBunatype yHkuun Function Haxmute [Freq]. Ha FREQ 50
knasmaTtype Beoga Entry Haxmute A vnn ¥ ana
yBEIIMYEHUS UNN YMEHbLUEHUSA TEKYLLEro 3Ha4YeHus.
3 Bpauwatowencs pydkon sagante sHadeHue 50 My, FREQ 50
[ns npoBepku BOCMOMNb3YNTECH MEHIO U3MEPEHUIA.
4 MeH u3mMepeHuin oTobpaxaeT n3mMepeHHoe 3Ha4YeHne
HanpspKeHnsa 1 YactoTbl. Ha knasnaTtype dyHKUNIA
Function HaxaTuem knasuw A unu V¥ Bblbepute
TpebyeMbi BU4 U3MepPEHMS.
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Mpumep 3 YcTaHOBKa 3HA4YEHNA CMeLLeHUs HanpsaXKeHUs NMOCTOSIHHOrO Toka

Tak Kak 3Ha4yeHue BbIXOAHOIO HanpsiKeHWsl orpaHNYeHO BENUYNHOM

425 By, CMELLEHUIO HAMPSPKEHMS MO NOCTOSAHHOMY TOKY HE MOXET BbITb
3a[laHO 3HayeHwue, Npu KOTOPOM €ro CymMma € paHee 3aaHHbIM
MakcUMarsbHbIM 3HAa4YEHUEM HaMNpPsXEHUsI NePEMEHHOrO ToKa NpeBbICUT
425 BonbT (ACuakc +FCMELLEHNE HanpsXeHus).

B ycTpovicTBe peanusaoBaHa BO3MOXXHOCTb HE3aBMCMMOIO YrpaBreHus

NOCTOSAHHOW 1 nepemeHHoPl KOMMOHEHTOWN BbIXOAHOIO HanpsaxeHus. 3apanTe

CMeLLEeHUIO HanpsXXeHMUA NOCTOAHHOIo Toka 3HavyeHue 100 BonbT
cneaylowmm obpasom:

HenictBue Oucnnen
1 Ha knaeunatype dyHkumi Function Haxxmute [Voltage]. OFFSET
Haxatnem knasuwmn V¥ nepengnte K kKomaHge

OFFSET.
2 Ha knaBuaType BBOAa Entry, HaxmuTe OFFSET
[1] [0][O] [Enter].
3 Ha knaBuatype yHkunn Function Haxmute [Shift] OUTP:COUP

[Output] ansa Bbibopa TMNa cBsi3M NO BbIXOAY.
MpumeyuaHue. Npu BbiIGOpe TUNa cBA3N MO
nepeMeHHOMY TOKY CMELLEeHWUI0 HanpsXXeHus no
NOCTOSIHHOMY TOKY yCTaHaBnuBaeTcs 3HayeHne 0 BHe
3aBMCUMOCTU OT YCTAHOBIIEHHOIO paHee 3HaYeHns

4 [1ns cMeHbl TMNa CBA3W Ha NOCTOSIHHbLIN TOK Ha OUTP:COUP
knasuatype Beoga Entry Haxmute V¥ u [Enter]
5 Tenepb B BbIXOAHOM HanNpsXXeHUN UMeeTCH Kak 156 V

NOCTOSIHHAA, Tak M NepeMeHHast KOMNOHeHTa. JTo
oTobpaxaeTcsa cBedYeHneM MHaMKaTopa

OUTPUT AC+DC. Ha nepegHen naHenu
oTobpaxaeTcsa cpeaHekBaapaTUYHOE 3Ha4YeHne
nepemeHHoro Hanpsxenus 120 B n cmeleHne
HanpskeHnsa no noctossHHOMyY Toky B 100 BonbT. 370
oTobpaxxaeTcs cBedeHnem nHgmkatopa OUTPUT

AC+DC
[na namepeHns NOCTOAHHON UM NEPEMEHHON COCTaBNALLEN BbIXOQHOMO
HanpspKeHus:
6 [n4a Bbi3oBa JOCTYMNHbLIX BUOOB N3MEPEHUN Ha INP:COUP

knasmaType pyHKUMI Function cnegyet HaxaTtb
knasuwy [Input].

7 Haxatuem knasuwmn ¥ Ha knasuartype Besoaa Entry INP:COUP
nepengute K napameTtpy DC n Haxmute knasuiy
[Enter]. 3TuM Bbl Nepengére K usmepeHuto 100 V

MOCTOSIHHOW COCTaBMSOLEN BbIXOAHOIO HanpsXXeHus.
OTto6paxaeTtca niamkatop METER DC.
8 Ha knaBuatype dyHkumi Function cHoBa HaxxmuTe INP:COUP
knasuwy [Input]. Haxxatuem knasuwn V¥ Ha
knaBsuaType BBoga Entry nepengute k napametpy AC 120 V
N HaxxmuTe knasuwy [Enter]. 3Tum Bbl nepenaére Kk
N3MEPEHUIO NEPEMEHHON COCTaBMSOLLEN BbIXOAHOMO
HanpshkeHuns. OTobpaxaetca nHankatop METER AC.
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Mpumep 4: HacTponka pyHKUMN 3amUThbl

Bbl nMeeTe BO3MOXXHOCTb HACTPOUTb UCTOYHUK MUTAHUS NEePEMEHHOro ToKa Taknm
obpasom, 4To BbIxoa OyaeT BbIKNoYaTLCA NPU NPEBbILLEHNN 334aHHOTO 3HAYEHMS
HanpsXeHUst unu Toka. [ipyrme npuymnHbel, TakMe Kak npeBblLeHne TeMnepaTypbl,
TaKke MOryT Bbl3BaTb BbIKMOYEHNE Bbixoaa. Bbl MoxeTe 3apaaTb orpaHM4eHue
no TOKy crieayrowmm obpasom:

HenictBue Oucnnen

1 Ha knasuatype cyHkumin Function Haxxmute [Protect]. PROT:CLEAR

2 HaxaTtuem knasuwmn V¥ Ha knaesmatype yHkumn Function CURR:PROT OFF
nepenauTe K KOMaHge 3almTbl OT NPEBbILLIEHNS TOKa.

3 HaxaTtuem knasuwun V¥ Ha knasmnatype seoga Entry CURR:PROT ON

nepengute Kk napameTpy ON 1 HaxmuTe kKnaeuwy [Enter].
OtobpaxaeTtcsa nngmkatop OCP, 4TO yKa3biBaeT Ha
aKTUBHOCTb CXEMbI 3aLlMTbl OT NPEBbILLEHUS TOKA.

Ecnn Bam TpebyeTcsa 3agatb BENUUMHY 3a0epXKKN MeXay

oBHapyxeHnem cobbITUsSI U BbIKNIOYEHMEM BbIXoaa,

nepengnTe K KoMaHae 3agaHus BennunHbl 3aaepkkn B meHto  DELAY .1
3awuThbl (protection). Mo ymonyaHuio, BENUUNHA 3a4EPXKKN

coctaBnsieT 100 MmKc.

Ha knaBnatype BBoga Entry, Haxxmute [.] [2] [5] [O] [Enter]. DELAY .250
4  Ecnu Bbl XO0TUTE BOCCTAHOBUTb HOPMasnbHoe PROT:.CLEAR

(PYHKLMOHMPOBAHME NOCIE YCTPaHEHUSA NPUYMHDI

NpeBbILLEHNS 3a4aHHON CUNbl TOKa, NepenauTe K KomaHae

cbpoca n Haxmute [Enter]. MHankaTtop OCP noracHer.

McTouHmkn nuTaHusa nepemeHHoro Toka 6811C, 6812C, 6813C — PykoBo4CcTBO MO 3Kcnnyataumm 97



4 lNepenHsas naHenb

Mpumep 5: Copoc cpabaTbiBaHUS 3aWLNTbI

Mpu cBeYeHUn nHamkaTopa Prot, BbIXo4 UCTOYHMKA NEPEMEHHOro Toka
OTKIOMAETCH M3-3a OOHOMO MIN HECKONBbKMUX U3 CrieAyHLLMX YCIOBUIA:

Ta6nuua 4-1 NMpuyunHa cpabaTbiBaHWsA 3aWMUTbI, BeC U HOMep GuTa

oV CpaboTtana 3awura oT 0 1
nepeHanpsXXeHuns

OCP CpaboTtana 3awmra oT cBepxtoka 1 2

SOA Bbixoa 13 30HbI 6e3onacHon 2 4
paboThl

oT Cpabotana 3awuTa oT neperpeea 4 16

RI MocTynun BHELWHWI curHan 9 512
3anperta

Rail CpaboTana 3awuTa 13-3a 11 2048
npo6siem B LLENV NUTaHUs

HenctBne Oucnnen

1 CHavana Bbl JOMMKHbI ONPeAenuTb NPUYNHY
OTKIIOMEHUS 3ALUUTLI M YCTPaHUTL ee, Npexae
4yeM Bbl CMOXETe NPOoAOIKUTL paboTy ¢

YCTPOWMCTBOM

2 UTtobbl onpegenuTb npobremy, HaxXMmmnTe *CLS
coyeTaHuve knasuw [Shift] [Status].

3 [ns onpeneneHnst NpuynHbl cpabaTbiBaHUS QUES:.EVEN?

3aWmnTbl Ha kNaesuaType yHKLMn Function
HaxxmuTe knasmwy V.

McTouHmkn nuTaHusa nepemeHHoro Toka 6811C, 6812C, 6813C — PykoBo4CcTBO MO 3Kcnnyataumm 98



4 lNepenHsas naHenb

Dencteue Oucnnen
4 Haxmute knaesumwy [Enter], 4tobbl y3HaTb, kKakue 6uTbl QUES:EVEN 20

ObINM YCTAHOBNEHLI B perncTpe cobbitun Event register.

MpumeyaHume. Bo3epalwlaemoe 3HaveHne npeacraenseT

cobor cymmy Bcex BuHapHbIX BECOB YCTaHOBMEHHbIX

ouToB.

Hanpumep, 3HayeHne 20 ykasbiBaeT, 4To 6ut 2

(Bec 6buta = 4) n 6ut 4 (Bec 6uta = 16)

Oblnn ycTtaHoBneHbl. Cm. Tabnuuy 4-1 onga 6ut n Becos

OUT, Ha3Ha4YeHHbIX 418 NPUYNH cpabaTbiBaHWS 3alLMUTbI.

O6paTtutechb k Tabnuue 4-2 3a nHdopmaumnen ob

yCTpaHeHUN NpuYnH cpabaTtbiBaHWS 3aLLMThI.

B paspgene 4 gokymeHTa Keysight Models 6811C, 6812C,

and 6813C AC Power Solutions Programming Guide

npvBegeHa nogpobHasa nHgopmaumns no JaHHoOMY

BOMNpOCY.

Ta6bnuua 4-2 [NprynHbl cpabaTbiBaHWs 3aWUThI

INpuynnHa [encteusa no peLlueHno npobnemsi

ov O6bI4YHO NepeHanpsiXeHne BbI3blBAETCS Nogaven HanpsbkeHns
OT BHELLHEro NCTOYHMKA HaNPsXKeHUs Ha BbIXO4 UCTOYHUKA
nepemMeHHOro Toka. Yaanute aT0T BHELUHUA NCTOYHUK, YTOObI
YyCTpaHUTb NepeHanpsbkeHne. Bbl Takke moxeTte
3anporpaMmMmnpoBaTh YPOBEHb NepeHanpsikeHnst Ha GonbLuee
3HaYeHne UNu BbIKMIYMTE 3aLLMTY OT NepeHanpsikeHus. B
APpYrnx criyqyasx BbIXOAHOE HaNpshKeHne MOoXeT npeBblwaTh
3a[aHHbIM Nonb3oBaTenemM ypoBeHb nepeHanpsikeHns. B atom
cnyyae yCTpoMCTBO MOXET ObITb HeNpeaHaMepPEHHO
3anporpaMMmMpOBaHO Ha BblAayy HanpsXeHusl, NpeBblllatoLLero
3anporpaMmMupoBaHHbI YpoBeHb NepeHanpsxkeHna. KomaHaa
VOLTage: PROTection ycTaHaBNuBaeT ypoBeHb 3aLLMTbl OT
nepeHanpsxeHus.
MpumeyaHue. YpOoBHIO 3alLMTbI OT NepeHanpsiXeHns 3agaeTcs
MakcMmarnbHoe, a He cpefHeKkBagpaTUYHOE 3HaYeHne
HanpsHKeHns.

ocCP Ecnu 3agana komanga CURRENT: PROTECT: STATe, To kKoraa
OencTByoLWmMiA npeaden no cpegHeksagpaTUYHOMY 3HaUYEHUIO
TOKa OygeT npeBbILleH, BbIXo npubopa ByaeT OTKMOYEH.
lMoporoeoe 3HayeHWe cpefHeKkBaapaTUYHOrO 3HaYeHUsa Toka
ycTtaHaBnuBaetcsa komaHgo CURRent. B atom cny4yae Bbl
OOJSDKHBI HANTU NPUYMHY, NOYEMY Harpy3ka noTpebnsaet bonbLue
TOKa, YeM npenfern, KOTopbIN Obin 3anporpaMMnpoBaH KOMaHAoN
CURRent.
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Tabnuua 4-2 MNpuynHbl cpabaTbiBaHUSA 3aWMThl (NPOAOIHKEHNE

SOA Llenu 3alynTbl ICTOYHMKA NUTAHNA NEPEMEHHOIO TOKa
NO3BONSAOT BblAaBaTb B HAarpy3ky Ha KOpOTKME nepuogpl
BPEMEHM TOKW, NPEBbILIAOLNE HEMPEPLIBHYIO HArpy304HYHO
CNOCOBHOCTL YCTPONCTBA. DTO NO3BOMSET NOAKNOYaTh
Harpysku, TpebyoLlen npu BKIKYEHNN 6OMbLLIMX MYCKOBbIX
TOKOB. BbIxof, MCTOYHMKA NUTAHUA NepeMeHHOro Toka byaeT
OTKMIOYEH, ecnu KoMbUHaUMsa MakcumMansHON
NPOOOMKNTENBHOCTU NMMKOBOIO TOKA N BHYTPEHHEN
TemnepaTtypbl YCTPOWCTBA NPEBLICUT NpeonpeaeneHHbIN
npeaen. Koraa ato npoucxoguT, 3TO 03HA4YaeT, YTo Harpyska
noTpebnsieT NMKOBbIE TOKN, BbIXOASLLME 3a paMKn
BO3MOXXHOCTEN NCTOYHMNKA NEPEMEHHOIO TOKa B TEYEHME
ONUTENBbHOIO BPEMEHM.
Bornee HM3Kne CKOPOCTM HapacTaHUsl BLIXOAHOIO HaMpPSPKEHUS U
YMEHbLLEHNE NPeaenbHbIX 3HAYEHWI ToKa MOryT ObITb
NCnonb30BaHbl ANSAKOHTPONS NPUYMH, U3-3a KOTOPbIX
YCTPOWCTBO BbIXOAUT M3 6GesonacHoro pexuma pabotbl (SOA).

oT Korga BHYTpeHHsASa TemnepaTypa UCTOYHMKA NUTaHNSA
nepeMeHHOro Toka npeBbillaeT NpeaonpeneneHHbIN YpOBEHb,
BbIXO[, OTKItoYaeTcs. Ecnun aTo nponsonaeT, nepen
npogomkeHnem paboTbl Bbl AOIMKHbI 4AaTb YCTPOMUCTBY OCTbITh

RI Ecnu Ha Bxog Remote Inhibit, 3anporpammumpoBaHHbIn ons
OTKINOYEHUS BbIX0O4a, NOAaH COOTBETCTBYIOLLMIA CUTHAN, BbIXOA,
ycTpouncTea BygeT BblknoyeH. Pexnm paboTsl Bxoga Remote
Inhibit yctanaBnusaetca komaHgor OUTPut: RI: MODE. B atom
crny4ae Bbl AOMKHbI NPOBEPUTDL, YTO BbI3BANO Nodady curHana
Ha Bxog RI.

Rail BHyTpeHHAA BbICOKOBOMbTHas WKHa, obecneyvmBatoLlas
NUTaHWE COCTaBHLIX YACTEN UCTOYHMKA NMUTAHUSA NEPEMEHHOTO
TOKa, MOCTOSIHHO KOHTPONMpyeTcs Anst obecnevyeHuns
Hagnexaiiero yHKLUMOHMPOBaHMA ycTponcTea. Ecnu
HanNpshKeHNe Ha HEWN He NEXMUT B 3aJaHHbIX Npegenax, Bblxoq
OyaeT OTKNIOYEH. OTO MOXET NPOU30NTU, ECIIN UCTOYHUK
NUTaHMA NePEeMEHHOro Toka, NoTpebnaeT cnuwKom 6onbLUyro
MOLLIHOCTb OT BHELLUHEro UCTOYHMKA U1 eCnn Harpyska
notpebnseT cnMwkom 60MbLUY0 MOLLHOCTb.
[nsa obecneyeHnss HopManbHOro pexmnma paboTbl WKHbI
OTKIOYMTE Harpysky.
Bonee HM3KMe CKOPOCTM HapacTaHNs BbIXOAHOIO HAaMpPsSKEHUS U
YMEHbLUEHVE NpeaenbHbIX 3HAYEHUN TOKa MOTYT BbITb
NCNONb30BaHbl AN51 KOHTPOMSA NPUYNH, U3-3a KOTOPLIX LUMHA
YHKLUMOHMPYET HENPaBUIILHO.
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Mpumep 6: PopmMupoBaHME CTyNEeHYaTOro curHana, nepexonHblx
npoLeccoB, MMNyrbca 1 BblAayn CUrHANoOB Mo CNUCKY

NCTOYHMK NUTaHKSA nepeMeHHOro Toka MoXeT (oopMMpPOBaTh crieaytolmne TUnbl
nepexoaHbIX NPOLECCOB:

CtyneHyatbin MNapameTp MeHSAeT CBOE 3HaYeHne Ha 3HavyeHue, 3agaHHoe

nepexoa paHee B MEHI0 NepexoaHbIX NPOLEeCcCcoB

MMnynbCHbIN MapameTp nepnogmyeckn MeHsieT CBOE 3Ha4YeHne Ha

nepexoa 3afjlaHHOe paHee B COOTBETCTBMM CO 3HAYEHMEM, 3a4aHHbIM
yepes MeHk Pulse.

Cnucok MapameTp nocnegoBaTesibHO MEHSAET CBOE 3HAYEHUe Ha

3Ha4YeHusa 13 cnvcka, 3agaHHoro Yyepes MeHto List.
dukcupoBaHHbin  OTKNOYaeT nepexoaHble NPoLecch! Ans BbIGpaHHOro
napameTpa

CrtyneHuaTbI Nnepexon

MeHto Voltage no3BonsieT ykasaTb ypOBEHb HaNPSXXEHUs!, KOTOPbIA NCTOYHUK
nUTaHUA NepeMeHHoro Toka 6yaeT BblgaBaTb MO NOMyYEHUO Tpurrepa/curHana
3anycka. [MoToMy 4TO MO YMOMNYaHUIO YPOBEHb HANPsXKEHUs NOCre NepexoaHoro
npouecca paseH 0 BonbT, Bbl 4OMKHbI CHa4yana BBECTU 3HA4YEHNEe HanpsKeHns
nepexo4Horo npouecca npexae, Yem, Bbl CMOXETE akTUBMPOBATb MCTOYHUK
NUTaHMA NEPEMEHHOr0 ToKa AN U3MEHEHUA aMNANTYAbl BbIXOQHOMO curHana. B
pasgene 4 nokymeHta Keysight Models 6811C, 6812C, and 6813C AC Power
Solutions Programming Guide npusegeHa nogpobHas nHgopmawms o
nporpaMmMHbIx cnocobax 3anycka. B cneaytoliem npumepe BbIXOAHOMY
HanpsXXeHuto yctaHaBnneaeTcd ypoBeHb 120 B, a 3aTeM curHan ctyneH4aTo
yMeHblaeTcs Ao 102 Bes.

[encteue Oucnnen

1 BknouuTe BbIXOA, HaXaB Ha knaBuaType dyHkumi Function knasuwy oV 60 Hz
[Output On/Off]. MngukaTop Dis noracHer.

2 OTKponTe MEHIO HanpshkeHud, Haxkae knaeuwy [Voltage]. Ha VOLT 120
knasmatype Beoga Entry Haxmute [1] [2] [0] [Enter].

3  OTKponTe MEHIO HanNpshKeHUs elle pas, Ha KnaBmaTtype pyHKLnn VOLT:T 0
Function, HaxxmuTe V¥ AnNs 3agaHnsa HanpsXKeHus nocne nepexogHoro
npouecca.

4 Ha knasuaType BBoga Entry HaxmuTte [1] [0] [2] [Enter]. VOLT:T 102

5 OTKponTe MEHIO HaMNpPsPKEHUA eLle pas, Ha knasmaTtype yHKUn VOLT:M STEP

Function, HaxmuTte V. Trvn nepexogHoro npouecca AomKeH ObiTb
FIXED. B aTOM pexume UCTOYHMK NUTaHUSA NepeMeHHOro Toka He
pearnpyeT Ha nporpaMmmMHble MyckoBble curHansl. Ha knaesuatype
BBOoAa Entry HaxxumanTe knasuwy ¥ [0 MyHKTa, npeaHasHayeHHoro
Ansa Bblbopa pexuma nepexogHoro npouecca. Beibepute STEP un
HaxxmuTe knasuwy [Enter].

6 Haxmute knasuwwm [Trigger Control] n [Enter]. 370 INIT:IMMED
WHULMNPYET OONH NEePEexXoaHON npoLecc.
7 Haxmute [Shift] [Trigger]. 3To nocbinaeT UCTOYHMKY NMUTAHUS 102V 60 Hz

nepemMeHHoOro Toka I'IyCKOBOI?I curHan ana nsMeHeHmnAa BblXogHOro
HanpaXxeHu4. Ha BbIxoge yCTaHaBNMBaeTCAd HanpsaXXeHne 3agaHHoe
KaK Hanps>xeHne nocne nepexogHoro npouecca
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MMNynbCHbIN NnepexoaHoun npouecc

B cnegytowem npumepe BbIXoQHOE HanpshkeHne npeactaBnseT cobon YeTbipe
nMnynbca gnntenbHoCcTbio 83,3 MunnmcekyHabl, BenudnHon 120 Beke n yactoTomn
60 Nu. Ha pucyHke nokasaHbl TpUrrep, KONMYeCTBO MMMYbCOB, Nepuos MMnynbca

N CKBaXXHOCTb CrneaoBaHuA nMnynbCoOB.

[na cbpoca NCToYHMKA NUTaHUSi NEPEMEHHOrO Toka B MeHto Output
BbINONHUTE KOMaHAY * RST. 310 HeobxoanMo, NOCKONbKY ntobble paHee
3anporpaMmmpoBaHHble OYHKLUMM akTMBHbI 4O TeX Nop, noka He byget

BbIMOJIHEH cOpocC.

[MyckoBoOW CUrHan
: 4 I'IOEITODa

120 Bcre
102 Bcre

| || ||||u VIV u |||J|I I.ul||ll|lll|||| ||||J“H "ul“u'u ||||

83,3 mc

250 mc

. |
“||| |||IIIIII III| |”|”|‘ | ||||I|| I |'||I|1II|I| T "||| |||| ”” '|“|“|”|‘I”I |||||||||||| III|”|||'|”|““||f'|l

PucyHok 4-5 UMnynbCHbIN NepexogHom npouecc

[encteune

1

2
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OTKponTe MEHI0 HanpsPKeHWs!, HaxkaB knasuwy [Voltage]. Ha
knasmatype Beoaa Entry Haxmute [1] [0] [2] [Enter].

Ha knaBuatype yHkuun Function HaxxaTtuem knasuumn 'V
nepenguTe B MEHIO BBOAA anbTePHATUBHOIO 3Ha4YeHNs
HanpskeHund. Ha knaesumaType BBoga Entry HaxmuTe

[1] [2] [O] [Enter].

OTKpoViTe MEHIO HANPSKEHNS eLle pas, Ha KnaBmaType (PyHKLMI
Function, HaxmuTe V. Ha knaBsumatype BBOAa Entry HaxumanTe
knaesuwy ¥ 00 NyHKTa, NpegHa3HayYeHHoro Ans Boelbopa pexvma
nepexoaHoro npouecca. Beibepute PULSE 1 HaxXmute Knasuily
[Enter].

[na nepexoga B MeHo Pulse HaxmuTe knasuwy [Pulse]. Ha
knaemaTtype BBoga Entry Haxmute [.] [0] [8] [3] [3] [Enter] Tem
cambIM 3aaB 3Ha4YeHne AnUTensHOCTN nmnynbca B 83.3
MUMASINCEKYHADI.

Mepengute B MeHio Pulse, Ha knaBnaTtype dyHKuun Function,
Haxxmute ¥ ONg nepexoa K napameTpy koapduumeHT
3anonHenus (duty cycle). Ha knasunaType BBOoga Entry HaxmuTe
[3] [3] [Enter], Tem cambiM 3aaaB 3Ha4eHne KosduLmneHTa
3anonHenus 33%.

Mepengute B MeHto Pulse, Ha knaBmaType dyHKkumi Function
HaxxmuTe ¥ Ong nepexoy Kk napaMmeTpy KONMYeCcTBO MOBTOPEHUN
(Count). Ha knasnatype Beoga Entry HaxmuTe [4] [Enter].
Haxmute knasuwm [Trigger Control] u [Enter]. 3To uHnunmnpyet
nocnegoBaTeribHOCTb NEPEXOAHbIX NPOLECCOoB.

HaxmuTte [Shift] [Trigger]. 3To nocbinaeT UCTOMHUKY NUTaHUSA
nepemMeHHOro Toka curHasn 3anycka ans reHepauumn Yetbipex
BbIXOAHbIX UMMNYIbCOB

MpumeyaHume. Bbixoa NCTOYHUKA NEPEMEHHOIO TOKa
Bo3Bpawaetcs k 102 B npu 3aBepLUEHUM BbIXOAHbLIX MMMNYSbCOB.

Oucnnen
VOLT

VOLT:T

VOLT:M

WIDTH

DCYCLE

COUNT

INIT:IMMED

102V

102

120

PULSE

.0833

33

4

60 HZ

102
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dopmupoBaHMe nepexoaHbIX NPOLEeCCOB MO CNUCKY

Cnincku sBnsitoTca Hanbonee rmbkuMn cpefcTBamm reHepauum HeCKOMbKUX I
CMHXPOHM3NPOBAHHbIX NEePEXOAHbIX NpoLeccoB. Ha crneaylowem pucyHke
NnokasaHo BbIXOOHOE HanpshXXeHue, reHepupyemoe 13 cnucka. OHo npegcrasnsaeT
coboW Tpu pasHbiX MMNynbca nepeMeHHoro HanpsxeHus (160 BonbT
anutenbHocTblo 33 munnucekyHabl, 120 BonbT gnutenbHocTbio 83
munnucekyHabl, 80 BonbT gnurtensHocTbio 150 munnucekyHa)

pasgeneHHbIX 67-MUNNUCEKYHOHBIMU MHTEpBanaMn HyneBoro Harnps>KeHusl.

B cnncke ykasaHbl MMMNyIbChl Kak TPy TOYKKU HanpsbkeHus (Toudka 0, 2 u 4), kaxgas
C COOTBETCTBYIOLLMM BPEMEHEM CTOSIHUSI HA TOYKe. IHTepBanbl naysbl
npeacTaBnsitloT cobon TpU TOUKM C HYNEBbIM HanpsikeHnem (Touka 1, 3 1 5)
paBHOM AnuTenbHocTW. lNMapameTp count ykasbiBaeT KONIMYECTBO MOBTOPEHUN
crnncka paBHoe 2.

[ns cObpoca NCToYHMKA NUTaHUS NEPEMEHHOrO Toka B MeHo Output
BbINOMHNTE kOMaHay * RST. 910 He06Xx0ANMO, NOCKOILKY Itodble paHee
3anporpaMMmnpoBaHHble OYHKLMM aKTUBHbI 40 TeX Nop, noka He byaeT
BbIMOJIHEH cOpocC.

[MyckoBoW cMrHan

|
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{
| |

4] 1 2

160 Bere
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List Count = 1
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I.llllll

- List Count=2 ——————————=

PucyHok 4-6 dopmnpoBaHue nepexodHbIX NpoLeccoB Mo CrUCKy
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HencTtBrne

1

OTkpovTe MeHio HanpskeHus [Voltage], Ha knaBuaType BBOAA
Entry HaxvnmawnTte knasuwy ¥ 00 NyHKTa, NpeaHa3HavyeHHoro ansg
BblbOpa pexrma Bblgaum HanpsHkeHus

Haxatnem knasvwn ¥ unu A Ha knasmatype Beoga Entry
nepengute Kk napameTpy LIST n HaxmuTe knasuwy [Enter].
MepenauTte Kk MmeHo List HaxkaTnem covetaHus KnaBuul

[Shift] [List]. MepBasa komaHaa meHio — Count. C NOMOLLbIO
KnasmaTypbl BBoAa Entry nsmeHute 3HayeHune napametpa ¢ 1 Ha
2. Haxxmute [Enter].

Mepengute K MeHio List cHoBa, Ha knaBmaType (PyHKLMI
Function HaxaTnem knasuwm V¥ nepenaure K napameTpy
Bpems cTosiHUA Ha Touke (dwell time). 3To onpegensieT Bpems
Bbl4auu curHana ans Kaxxgon TOYKWM CIUCKa, YTO dpaKTUYeCKu
paBHO AJIMHe BbIXOAHOro umnyrnsca. Ha aucnnee nossuTcs
nepsas Toyka (0). Ha knasmatype BBoga Haxmute [.] [0] [3] [3] m
[Enter].

HaxaTtnem knasuwm [Enter] nepenguTe K cnegyroLiemy
3Ha4eHuio B crnucke. Beegnte cneayowme 3Ha4eHns BpeMeHU
3agepxkn ans nyHktos ¢ 1 no 5: .067, .083, .067, .150, .067. [Ins
BBOAA KaXkOoro 3HaveHus HaxxmmanTte [Enter]. [No 3aBepLueHun,
Bbl MONageTe B 6 NyHKT, KOTOPbIA ByaeT nocnegHnM.
Mpumevanne. Haxmute [Shift] [A Index] nnn [Shift] [V Index]
AN AocTyna n pefakTtupoBaHus nobor TOYKK cnncka.

Ha knaBsmatype yHkuun Function Haxatnem knasuwim 'V
nepenauTe K napameTpy HanpsbkeHue Voltage, kKoTopbiv
onpegenseTt BENUYMHY aMnnuTyabl ANs KaXO40W TOYKM cnvcka. Ha
Auncnnee nosBUTCS Nepeas Touka cnucka HanpsbkeHus (0). Ha
knasunatype seoga Entry HaxmuTte [1] [6] [0] v [Enter].

Oucnnen
VOLT:M

VOLT:M

COUNT

DWEL 0

DWEL 1
DWEL 2
DWEL 3
DWEL 4
DWEL 5
DWEL 6

VOLT O

FIXED

LIST

.033

.067
.083
.067
.150
.067
EOL

160
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OencTtBune Oucnnen

7  HaxaTtnem knasuwm [Enter] nepengute K cnegyowemy sHadeHmio  VOLT 1 0
B crnncke. BeeauTe cneayloume 3HadeHns BpeMeHn 3agepxkm ansa VOLT 2 120
nyHkToB ¢ 1 no 5: 0, 120, 0, 80, 0. [1ns BBOAA KaXXO0ro 3Ha4YeHns VOLT 3 0
HaxumanTte [Enter]. Korga Bbl 3akoHUUTeE, Bbl nonageTe B 6 nyHkT,  VOLT 4 80
KoTopbli ByoeT nocnegHuMm. VOLT 5 0

Mpumeyanue. Haxmute [Shift] [A Index] wnu [Shift] [V Index] VOLT 6 EOL
ANS JOCTyna U peaakTMpoBaHUA Nobon TOYKM CrmcKa.

8 Ha knaeunartype dyHkuum Function HaxaTtnem knasuwm V¥ STEP AUTO
nepenguTe K napameTpy CTyneH4atbii curHan (Step).
YaocToBepbTeCh, YTO OH MMeeT 3HadeHne no ymonyanuto (AUTO).
Takum obpasom, byaeT BblgaH curHan 3anycka crnmcka Yncnom pas,
yKaszaHHbIM napameTpom Count.

9  BkmounTte BbIXOA, HAXaB Ha knasmaType pyHkumn Function oV 60 Hz
knasuwwy [Output On/Off]. UHaukaTop Dis noracHeT.

10 Haxmute knasuwwm [Trigger Control] n [Enter]. 310 nHmummpyet INIT:IMMED
nocnefoBaTeribHOCTb NEPEeXoAHbIX NPOLLECCOB.

11 HaxmuTte [Shift] [Trigger]. 3To nocbiNaeT MCTOYHUKY NUTAHUS oV 60 Hz
nepemMeHHOro Toka curHan 3arnycka ansi reHepaumm Yyetblipex
BbIXOAHbIX UMMYNbCOB

MpumeyaHue. Ytobbl 04MCTUTL cnncok, HaxmuTe [Clear Entry].

OTO yceKkaeT uim o4mLaeT CMCOK B OTOOpaxaemMon B HacTosLLee
Bpems Touke. Kaxabin CNMCoK AOMKeH ObiTb OYMLLEH OTAENBHO.
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Mpumep 7: MNporpammmpoBaHme 3agepXek 3anycka n gasosas
CUHXPOHM3auus

Cuctema CMHXpPOHM3aLMN UCTOYHMKA NMUTaHMS NePEMEHHOr0 Toka No3BoMnsieT
nporpaMMmnpoBaTh 3a4epPXKM cpabaTbiBaHMs, a Takke CUHXPOHN3NPOBAaTb
NM3MEHeHUs BLIXOQHOrO curHana c ero gpason. B npumepe 1 nepexogHon npolecc
3anyckaeTcs HeMeaneHHo Npu NOfyYeHUn NyCcKOBOro curHana. B npumepe 2
BpeMS 3a0epPXKKM Mexay NofydYeHnem nycKoBOro curHana n nepexogHbiM
npoueccoM cocTasnsaeT okono 16,7 munnucekyHa. B npymepe 3 UCTOYHUK
NYyCKOBOro cuUrHana sanporpamMmmMmMpoBaH Ha ha3oBYy CUHXPOHU3ALNIO, YTO
0O3Ha4vaeT, YTO NepexoaHbl MPOLIECC BO3HUKAET NOCIE NpuemMa curHana 3anycka
npv coBnageHun TekyLen gasbl curHana ¢ 3agaHHon. ObpaTnte BHUMaHME, YTO
Ons a30BOW CUHXPOHM3aLMK OMOPHLIM SIBIISIETCS BHYTPEHHMI curHan. BeixogHom
curHan yctponcTtea 06bl4HO cMeLLEH Ha 0° OTHOCUTENBHO BHYTPEHHETO ONMOPHOIO
curHana. lNMockonbKy nepexogHble NPOoLEecChl BCeraa CUHXPOHN3NPYIOTCS
BHYTPEHHUM OMOPHbLIM CUrHaNoM, Bbixoa 06bl4HO HaxoauTcs B hase co
3Ha4YeHneM, 3anporpaMmMmpoBaHHbIM A51s1 a30BOWM CMHXPOHM3aumn. (Komanga
Phase moxeT ObITb ncnonb3oBaHa a1 USMEHEHMWSI CMELLLEHNA BLIXOAHOIO
CUrHana no OTHOLLEHMIO K BHYTPEHHEMY OMOPHOMY CUrHany).

I'chmaoﬁ CHUrHan

WOLTT YPOBEHE — — — — — — — o — — — =
© s oo~ -~ /\/\//\

VOLTT ypOREHR= = = = = = = = —I ——————

@ voLTYPOBEHE /\/_\—:}7—_\\_/

PucyHok 4-7 3afepxxka NyCKOBbIX CUTHAroB 1 (pasoBasi CUHXPOHU3aLIMS
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Dencteue

1

B maHHOM npumMepe Ucnonb3yTcs HACTPOMKM CXEMbI 3anycka
no ymon4yaxuio. B nepByto ouepeab, npongute B MeHto Voltage
N 3afanTe 3Ha4YeHNs HanpsbkeHus 0O U nocne nepexogHoro
npoecca v Bua nepexogHoro npouecca

3atem HaxxmuTe [Trigger Control] un [Enter], a 3aTem [Shift]

[Trigger].

B paHHoM npumepe ByaeT 3a4aHo 3HavYeHne 3agepXKu nocne
BblJayu curHana sanycka. B nepsyto odepenb, npongute B
MeHto Voltage 1 3aganTe 3HaYeHUss HanpsbkeHns o 1 nocne
nepexogHoro npouecca v B1ua nepexogHoro npowecca.
Haxwmute [Trigger Control]. Ha knasuatype dyHKUuun
Function HaxxaTnem knasuwun ¥ nepenavTe K napameTpy
3agepxka (delay). Ha knaBuaType BBOga Entry HaxmuTe
[.1[0] [1] [6] [7] [Enter].

3ateM, HaxxmuTe [Trigger Control] u [Enter], panee Haxmute
[Shift] [Trigger].

B aTom npumepe ncnonb3yeTtcsa pexmnm ¢asoBomn
CUHXpPOHU3auun 6e3 3agep>kkn, HO MOMEHT CUHXPOHU3aLUn
HacTynaeT npu 3HadeHun pasel 90 rpagycos. B nepsyto
oyepenb, Nnpongute B MeHio Voltage v 3agante 3HayeHus
HanpsKeHWs 4o M nocre NepexoaHoro npowecca v Bua
nepexoa4HOoro npotecca.

Haxwmute [Trigger Control]. Ha knaBunatype dyHKunin
Function HaxaTuem knasuwun ¥ nepenguTe K napameTpy
3agepxka (delay), 3agante emy sHadeHue 0. Haxatuem
knaBuwwu V Ha knasuaType BBoAa Entry nepentu k napameTtpy
PHASE. Haxxmute [Enter].

BepHutech B MeHto Trigger Control, HaxxaTuem knasuwmn V¥ Ha
knasmatype dyHKUMI Function nepengute K napameTpy
Phase reference (onopHas ¢pasa). Ha knaBmaType BBoga Entry
3aganTe 3Ha4yeHue onopHon dasbl, Haxas [9] [0] [Enter].
3artem, Haxxmute [Trigger Control] v [Enter], panee Haxmute
[Shift] [Trigger].

HOucnnen
VOLT
VOLT:T
VOLT:M

INIT:IMMED
VOLT

VOLT:T
VOLT:M

DELAY
DELAY

INIT:IMMED
VOLT

VOLT:T
VOLT:M

DELAY
SYNC:SOUR

SYNC:PHAS

INIT:IMMED

120
150
STEP

120
150
STEP

.0167

120
150
STEP

PHASE

90
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[Mpumep 8. Micnonb3oBaHne CKOPOCTU N3MEHEHUSA CUrHana ass
opMMpPOBaHUS CNOXHBLIX CUTHANOB

Kak nokasaHo B npegbiayLwmx npuMmepax, CyLecTByeT HEeCKOSbKO CnocoboB,
KOTOPbLIMN MOTYT (0OPMMPOBATLCA CUrHanbl NPOM3BOSBEHON POPMBI.
MporpammumpyemMble CKOPOCTU N3MeHeHUs obecneunBatoT JONONHUTENBbHYHO
rMMBKOCTb Npu hopMUPOBaHNN CUTHANOB NPOU3BONbHOM hopMbl. Ha cnegytowiem
PUCYHKe NoKa3aHo, Kak NporpaMMmnpyemble CKOPOCTU U3MEHEHUST HAaNpPsKEHNS
NPUMEHSAIOTCA ANA 3a4aHnsa nepexonHbIX NPoLeccoB.

B npumepe 1 ncnonb3yeTcs MrHOBEHHAs1 CKOPOCTb U3MEHEHMS

HanpsbkeHnsa 50 BonbT/c 4N Kaxxaoro HOBOro 3HAYEHWUS BbIXOOHOMO HaMnpshKeHUs.
B npumepe 2, HanpsbkeHue HapacTaeT co ckopocThio 50 BonbT/c no npuxoay
NycKOBOro curHana. B npumepe 3 B Havane nmnynbca Ncnonb3yeTcs HavanbHas
CKOPOCTb M3MeHeHUs HanpsikeHns 50 BonbT / ¢, no 3agHemy OpPOHTY MMMyIbca
ncnonb3yeTtcst 6eckoHevHas CKOpOCTb U3MeHeHus. B npumvepe 4 3HaveHuns
CKOPOCTU N3MEHEHUS 3a4al0TCH 3HAYEHNAMM U3 CMMCKA.

HoBLIA YpOBEHE HANDAMEHWA

FAS

CKopoCTh
HAMBHEHWA

MOCTOAHHAA CKOPOCTE
@EHEMEHEHHH (FIXED)

WOLT:T VYpoBeHE

CTyneHyaTan ckopocThe ~ [—
M3MeHeHWA (STEP)

| CKOpocTe CKOpOCTL
WAMBEHEHWUA <—>HHM!-‘!HHHHF|_

FlmnynecHoe SLEWT rate Q‘?LEW_T
@HEMEHEHHE CKOpOCTH .
nameHeHnAa (PULSE) x
|

I CKOpoCTh

SLEW [2]
qb %:3 MEHEHWUA
Sl
VOLT ¥pOBEHR
| {;LEW [ u

@ laMeHeHWe CHOPOCTH
HapacTaHWA No CNUCKEY

(List)
T s

VOLT:T YPOBEHE"

| SLEW I I
Tpurrep Cnucok
NPHHAT 3aBEpWEH

PMCVHOK 4-8 npOFpaMMI/IpOBaHI/Ie CKOPOCTU U3SMEHEHUA HaMpAXXeHUA
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OencTtBune

1

B oaHHOM npumepe onucbiBaeTcs HeMealeHHOe U3MEHeHe
3Ha4YeHUs CKOPOCTM HapacTaHWUs HanpPsHKeHUS.

B nepsyto oyepenpb, nporante B MeHto Voltage, HaxkaTuem
knasuwun V¥ Ha krnasmatype dyHkumin Function nepenaure K
napameTpy pexunm (mode). Haxxatnem knasmwm V¥ Ha
knaBuaType BBoga Entry Beibepute 3HadeHme FIXED.
Haxwmute [Enter].

Mpongute B meHio Voltage, HaxxaTmem knasmwn V¥ Ha
KnaemaTtype dyHKuum Function nepengute Kk napameTpy mode
(HapacTaHue), Ha knaBuaType BBoga Entry BBeaute

[5] [O] [Enter], Tem cambiM BBEOS 3HAYEHME CKOPOCTH
HapacTaHus B 50 B/c.

Bcsakui pas, korga BBOAMTCS HOBOE MITHOBEHHOE 3HayeHue
HanpsKeHWs, BbIXOAHOE HanpshxeHne GyaeT pactu co
ckopocTbio 50 BonbT/C.

B paHHOM npumepe GyaeT 3agaHo 3HaYeHue 3agepXkn nocne
Bbldayu NycKoBOro curHana. B nepsyto oyepenp, nponaute B
MeHto Voltage n 3aganite 3Ha4YeHNa HanpsXXeHus 4o 1 nocne
nepexoa4HOoro npolecca v B nepexogHoro npouecca —
nmnynscHoli (PULSE).

B nepsyto oyepenpb, nporante B MeHto Voltage, HaxkaTtuem
knaeuwmn ¥ Ha knaematype dyHKuuM Function nepengurte K
napameTpy Immediate slew, Ha knaBuaType BBOAa Entry
BBeAUTe 3HayeHne, CoOOTBETCTBYIOWEee 6eCKOHEYHOCTH

B nepByto ouepenp, Nnporante B MeHto Voltage, Haxkatuem
knaeuwun V¥ Ha knasmatype yHkumin Function nepenagnte K
napameTpy Triggered slew (CKOpOCTb HapacTaHus nocne
CuvHana 3anycka).

Ha knasmatype BBoga Entry Beeaute [5] [O] [Enter], Tem
cambIM BBes 3Ha4YeHue CKOpoCTu HapacTaHus B 50 B/c.
3artem, HaxxmuTe [Trigger Control] v [Enter], panee Haxmute
[Shift] [Trigger].

lMocne nony4yeHust curHana 3anycka, B pexxmme CTyneH4aToro
nepexoa4HOoro npolecca, 3HayeHne HanpsXxeHus nocne
nepexoaHOoro npouecca 6ygeT coOOTBETCTBOBATL TEKYLLEMY
3Ha4YeHMI0.

B nmnynbcHoM pexume no nepegHemy pOHTY
yCTaHaBNMBAETCH 3HA4YEHNE CKOPOCTU HapacTaHus,
onpegenéHHoe Kak 3HavyeHue nocne npuxoda Tpurrepa/curHana
3anycka, a no 3agHemy poOHTY yCTaHaBNMBaeTCH Tekyllee
3HayeHue CKOpOCTU HapacTaHus. B nepsyto ovepeab, nponauTte
B MeHI0 Voltage v 3agaiiTe 3HayeHnda HanpsbkeHus 4o 1 nocre
nepexoa4HOoro npolecca v Bu nepexogHoro npouecca —
nmnynbcHbin (PULSE). Mponante B meHio Pulse n 3agante
3HayYeHUsa KoNM4ecTBa UMMYIbCOB, CKBaXKHOCTU CNefoBaHUA
MMMNYNbCOB U Nepuoga NMMnynbCoB.

B nepByto o4epenp, nporante B MeHto Voltage, Haxkatuem

Oucnnen
VOLT:M

SLEW

VOLT
VOLT:T
SLEW:M

SLEW

SLEW:T

INIT:IMMED

VOLT
VOLT:T
SLEW:M

COUNT
DCYCLE
PER

FIXED

50

120
150
STEP

9.9+E37

50

120
150
PULSE

33
.0166
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knasuwun V¥ Ha knasmaType pyHkumn Function nepengute K SLEW 9.9+E37
napameTtpy Immediate slew, Ha knaBuaType BBoga Entry

BBEJUTE 3HayeHne, COOTBETCTBYIOLWMNE HECKOHEYHOCTMW.

Mpongute B meHio Voltage, HaxxaTmem knasmwn V¥ Ha

KnasmaTtype dyHKUuM Function nepengute K napametpy mode

(HapacTaHue), Ha knasuaTtype BBoaa Entry BBegute

[5] [O] [Enter], Tem cambiM BBEOS 3HAYEHME CKOPOCTH

HapacTaHus B 50 B/c. SLEW-T 50
3ateM, HaxxmuTe [Trigger Control] v [Enter], nanee Haxute

[Shift] [Trigger].

INIT:IMMED

4 Ecnun ckopocTb HapacTaHus 3agaéTcsi cnmckom (pexum LIST). B
npumepe 6: PopmmnpoBaHMe CTyneH4aToro curHana,
nepexoAHbIX NPOLECCoB, NMMyNbca 1 Bbli4a4yu CUrHanoB no
cnucky nogpo6bHO NPoUNNCTPUPOBAHO NporpaMmMmMpoBaHe
Bbl4aun nepexofHbIX CUrHanoB no cnucky. Bam Heobxogumo
3a4aBaTb 3HAYEHUSI HANPSHKEHMSA 1 BPEMEHWN 3a4ePXKKM, Kak
yKasaHo B npumepe. Takke B Kaxgon no3nuum cnncka
Heobxoanmo 3agaBaTb CKOPOCTb HapacTaHUSA BbIXOOQHOMO
HanpskeHus (gaxe ecnu oHo 6yaeTt paBHo 9.9-+E37)

I'Ile 3agaHnn BpeMeHN CTOAHNUA Ha TOYKe, HeobXxo0ANMO UMETb BBUAOY
CKOPOCTb HapacTtaHus. Ecnu BpeM4A CTOAHUA Ha TOYKE B nobon nosmummn
Cnncka 6y/:|,eT MeHblLle, YeM BpeEMA HapaCTaHUA B TOW e no3numm
CNUncKa, HanpsXeHmne He ycneeTt OOCTUrHyTb 3afaHHOro 3HaveHus
paHblue, YemMmcneaywLiada no3nUna Crmcka CTaHeT aKTMBHOWN.
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Mpumep 9. iamepeHmne NMKoBOro 3HavyeHusi Bpocka Toka nNpu NOAKMYEHUN
Harpyskmu

N3amepeHune Bpocka Toka SBNSieTCss HENOBTOPSOLLMMCS U3MEPEHMEM, Npu
KOTOPOM BpPOCOK TOKa BO3HMKAET TONbKO NPU NEPBOM BKITHOYEHUMN TECTUPYEMOTIO
ycTporicTBa. YTob6bl NOBTOPUTL N3MEPEHNE, Bbl AOIMKHBI BbIKIIOYUTL YCTPOWCTBO U
A0XOaTbCs MOMHOro paspsiaa KOHAEeHCAaTOPOB BXOAHbLIX (hUNbTPOB.

B aTOoM npumepe nokasaHo, Kak Bbl MOXXETE N3MEPUTL MUKOBLINA MYCKOBOMW TOK.
BbIxoAHOMY HanpskeHUIo ycTaHaBnueaeTcs 3HadyeHne 120 Bceks, v BbIXxoA
BKMNtovaeTca npu ¢hase BbIXOAHOrO CUrHana pasHom 75 °, 4To onTumMmnsnpyeT
YCOBMS, NPU KOTOPbIX NMYCKOBOW TOK MOAAETCS Ha Harpyaky.

OencTtene

1

McTouHmkn nuTaHusa nepemeHHoro Toka 6811C, 6812C, 6813C — PykoBo4CcTBO MO 3Kcnnyataumm

TekyLemMy 3Ha4YeHU0 HaNpsXKeHUs 3aganTe
3HayeHue 0, Haxmute [Voltage], 3aTtem
HaxkxmuTe [0] n [Enter].

3apariTe HaNps>KeHUo Nocne NepexogHoro
npovecca 3HadeHne 120 Be. [NponanTte B MEHIO
Voltage, HaxaTtvem knasuwmn V¥ Ha KnaesuaType
dyHKUMI Function nepenguTe K napameTpy
Triggered voltage. [Janee BBegute

[1] [2] [O] [Enter].

3apganTe TMn nepexoaHoro npouecca — STEP. B
MeHto Voltage, Haxatnem knasuwim ¥ Ha
KnaemaTtype dyHKuum Function nepengute K
napameTpy mode (pexuMm). HaxaTueM KrasuLn
V Ha knaBuaType BBoga Entry Beibepute
3HayeHne STEP, HaxxmuTe [Enter].

Y6eautech, YTO CKOPOCTU HapacTaHus 3afaHo
MaKCumarnbHO BO3MOXHOE 3HadeHne. B meHio
Voltage, nepengute K napameTpy

Triggered slew. Ecnun 310 TpebyeTcs, 3agante
MaKcumarnbHoe 3Ha4yeHue.

Y6eputech, 4TO Npeaeny no MakCMManbHOMY 1
cpeaHeKBaapaTUYHOMY 3HaYeHUI0 ToKa 3afaHbl
MaKkcumanbHble 3Ha4YeHusi. B meHto Current
nepemnguTe K NyHKTY 3agaHnsi 3Ha4YeHUn
MaKCUManbHOro n cpegHeKkBagpaTUYHOro TOKa.
Mpn HeobxoammocTn cbpocbTe ux, U 3aganTe
bonee BbICOKME 3HAYeHUs

(NnpenenbHOe cpeaHekBagpaTUYHOE 3HAYEeHNe
cunbl Toka ang npubopa Keysight 6811C — 3,25
A, y yctpoicTtea Keysight 6813C npegensHoe
cpefHekBaapaTuU4HoOe 3HayHue Toka — 13 A n
npeaen rno nMKoBOMYy 3HaveHuto Toka — 80 A).
Wcnonb3ynTte ong CUHXPOHU3aALMKU ONOpHOEe
3Ha4veHune asbl. B meHio Trigger Control,
Haxkatvem knasuwmn V¥ Ha knasuatype yHKUUn
Function nepengute k napameTpy mode sync
source (MCTOYHMK CUHXpOCUrHana).

Ha knaBsuatype BBoAa Entry BBeaute

[7] [5] [Enter].

Oucnnen
VOLT

VOLT:T

VOLT:M

SLEW:T

CURR:LEV

CURR:PEAK

SYNC:SOUR

SYNC:PHAS

120

STEP

9.9000+E37

6.5

40

PHASE

75
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[Hencteue Oucnnen

8 HacTtponTe npnbop Ha HeMeaNeHHy0 Bblgavy INIT:IMMED
MyCKOBOro curHana. 3atem, Haxmute [Trigger
Control] v [Enter].

9 Mepengute K PyHKLUNN N3MepeHus 0A PK NR
HenoBTopsiloLleroca 6pocka Toka. B meHio Meter
HaxaTnem knasuwn V¥ Ha Krnasmatype OyHKUMn
Function nepengute Kk oToBpaxxeHnto 3Ha4YeHNs
Opocka Toka.

10 Bkntounte BbIxog, Haxkas knasuwwy [Output oV 60 HZ
On/Off].
11 BblganTe nyckoBow curHan ans cTyrneH4artoro 48 A PK NR

nameHeHuns HanpshkeHus ot 0 go 120 BonbT.
HaxmuTe coveTanue knasuw [Shift] [Trigger].
Ha aucnnee otobpasntcsa 3HavyeHne bpocka
ToKa.

Mpwu GbICTPLIX U / N GoNbLUMX Nepenaaax HanpPsKEHUS MOXKET CBETUTLCS
nHaukaTop CC, 3To NpoMcxoauT BCneacTBue 3apsiaa BbIXOOHOMO
KOHZeHcaTopa. ATO HOPManbHO M OrpaHUYUT CKOPOCTb N3MEHEHUS
BbIXOAHOro HanpsieHus. [ins npegoTtepalleHns paboTbl B pexume
cTabunusauum Toka 13-3a orpaHUYEHNsi CKOPOCTU N3MEHEHNS BbIXOAHOIO
HanpsKeHusi, 3aganTe NMKOBOMY TOKy Gonee BbiCOkUA npeaen.
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Mpumep 10. YcTtaHoBka agpeca GPIB n napameTpoB cBs3n no nHtepdency RS-
232

MCTOYHMK NUTaHusA NepemMeHHOro Toka oTnpaBnsieTcs ¢ 3aBoga ¢ agpecom GPIB,
YCTaHOBMNEHHbIM B 3Ha4YeHne 5. 3To 3Ha4YeHNE MOXET ObITb U3MEHEHO 13 MeHto Address,
BbI3blBAEMOro HaxxatueM knaesumn [Address]. A3 3Toro MeHio BO3MOXHO Takke 3afaBaTb
3Ha4YeHUs NapameTpoB CBA3N No nHTepdency RS-232.

OencTteune HOucnnen

Y106l ycTaHOBUTL agpec GPIB, gencreynTe cnegylowmm obpasom:

1 Ha cucremHon knasumaType System, ADDRESS 5
Haxxmute [Address].

2 BBeguTte HOBOe 3HayeHue agpeca. ADDRESS 7

Hanpumep, HaxxmuTe [7] [Enter].
YTo0bl HacTpouTb UHTepdenc RS-232, BbinonHMUTe cneayoLme AencTBus:

1 Ha cucremHom knasmnatype System, ADDRESS 5
Haxxmute [Address].

2 B meHo Address HaxaTuem knasmwmn ¥ BAUDRATE 1200
Ha knasuaTtype dyHKuun Function PARITY EVEN

BbINOSHNTE 0630p €€ NnapamMeTpoB.
MapameTp Baudrate — ckopocCTb
nepenayn gaHHoIx. Napametp Parity —
PEXMM KOHTPOSI YETHOCTM.

3 Haxatnem knasuw A n V¥ Ha
KnaBuaType BBoga Entry Boibepute
TpebyeMble 3Ha4YeHnsa napameTpoB
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Mpumep 11: CoxpaHeHne 1 BbI3OB HACTPOEK

Bbl MOXeTe coxpaHuTb 40 16 cocTosiHui (OT svenkax namatm ot 0 go 15) B
9HEeproHe3aBMCMMOM NaMATU BbI3BaTb MX C NnepegHen naHenu. Bce nporpammunpyemble
HacTponkn coxpaHsatoTcs. OgHako, AaHHbIE CIMCKOB He MOTYT OblTb COXpaHeHbI. B
SHEProHe3aBUCUMOWM NaMATU COXPAHAETCH TONbKO OA4MH CMUCOK.

ODencrtBue Oucnnen

Ina coxpaHeHUs HacTPoeK B AYEeNKy 1, BbIMONHUTE crieayrome AeMCcTBUs:

1 YcTaHoBUTE YCTPONUCTBO B COCTOSIHUE, KOTOPOE Bbl XOTUTE *SAV 1
COXpaHUTb

2 CoxpaHuTe 370 CoCTosiHME B si4elnky 1, HaxaB
[Shift] [Save] [1] [Enter].

[nsa BbI3oBa COXpaHEHHbIX HAaCTPOEeK U3 ss4enkun 1, BbINONMHUTE cnegyroLyee:

1 Bbi3oBUTE coOXpaHeHHOe B 1 A4elike COCTOSIHME, HaXaB *RCL 1
[Recall] [1] [Enter]

Onsa BbIGOpa cOCTOAHMA Npubopa NpU BKITKOYEHUN,
BbINONHUTE crneaylowme oencTBnsA PON:STATE RST
1 Ha knaBuatype dyHkumn Function, Haxmute [Shift] [Output],
aanee no meHo Output npongute o komaHabl PON state.
2 Ncnonb3ynte knaBuwm A n ¥ Ha knaBuaTtype BBoaa, YTobbl
BblOpaTtb 3HadyeHne RST nnn RCLO. RST ycTtaHaBnuBaet
COCTOSIHME YCTPOMCTBA MO BKITOYEHWUIO NUTaHNUSA, ornpeaeneHHoe
komaHgon * RST. RCLO ycTaHaBnuBaeT YCTPOMUCTBY MO BKIOYEHUIO
NUTaHMs HAaCTPOWKKN, COXpaHeHHbIe B sivelike 0.
CO6poc 3aHeproHe3aBUCMMOMN NaMATU UCTOYHMKA NUTAHUA NePEeMEeHHOro Toka
BbINOJIHAETCA cneayroLwmm obpasom
1 Ha knaBuatype dyHkum Function, Haxmute [Shift] [Output], *RST
panee no meHto Output npongute 4o KomaHgbl *RST. HaxmuTe
[Enter]. 3710 npMBedéT K BO3BpaTy HACTPOEK YCTPOMCTBA 40
3aBO[CKOro COCTOSIHUSA

2 CoxpaHuTe aTO COCTOsiHME B A4erky 1, Haxas [Shift] [Save] [1] *SAV 1
[Enter].
3 lMoBTOpUTE AencTeme 2, 3agaBad NocrneaoBaTenbHO adpec As4enkn  *SAV 2
ot 2 go 15. *SAV 3
*SAV 4
*SAV 15
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Mpumep 12. [ocTtyn K nHpopmaumm 06 NCTOUHUKE NUTaAHUS NEPEMEHHOIO
TOKa

Bbl MOXeTe BbI3BaTb Ha OTOBPaXeHNe OCHOBHYIO MHAPOPMALMIO MCTOYHMKA NUTaHUS
NepeMeHHOro ToKa, Takyto Kak MoAenb, YCTaHOBMNEHHbIE OMNUUN, CEPUMHBIN HOMEp, BEPCUS
npowwwmekn, MAC agpec, naentudpukatop npomssogutenst USB yctponctea (VID) n
naeHtndukatop USB yctponctea (PID).
Fae Tabnuua?
OenctBue Oucnnen
[Ona otobpaxeHnsa 6asoBon MHPoOopMaLum 06 NCTOUHUKE NUTAHUS, BbINOJTHUTE
crnepyrouwme oeMCTBUS:
1 Haxmute [Info] MODEL: 6811C
2 Mcnonb3ynTe knasuwu A n ¥ Ha knasmatype dyHKunin Function,
4TOGbI NONYYMTL A4OCTYN K 6a3oBow MHopmMauum o npubope

McTouHmkn nuTaHusa nepemeHHoro Toka 6811C, 6812C, 6813C — PykoBo4CcTBO MO 3Kcnnyataumm 115



4 lNepenHsas naHenb

Mpumep 13 Hactponka nHtepdenca nokarnbHOM CETU U JOCTYN K

MHopmaumn o fiokanbHOU CETH.

[enicTtBue

Onsa HacTponku LAN BbInonHuTe cnepyrowme AeMcTBUA:

1  Haxmute [Shift] [LAN Menul].

2 Haxatuem knaesvw A n V¥ Ha knaBuatype dyHkumn Function
nepengute Kk napametpy DHCP. Haxatnem knasuws A n V Ha
KnaBuaType BBoga Entry Bbibepute 3HaveHue
DHCP:OFF. HaxmuTte [Enter].

3 Haxatuem knaemw A n V¥ Ha knaesuatype dyHkumi Function,
nepengute Kk napameTtpam IP CONF, SUBNET CONF u GATEWAY
CONF. 3atem HaxmuTe [Enter] ansa 3agaHvsa 3HaYeHUn aTUx
napameTpoB. 3agante TpebyemMble 3Ha4YEHUSA C MOMOLLbIO
KraemaTypbl BBoAa Entry.

4  Haxatvem knasvw A v V¥ Ha knasmatype dyHkumin Function
nepengute K pyHkumnmn Update.

5 HaxaTtuewm knasvw A n V¥ Ha knaBuatype BeBoga Entry paspewmnte UPDATE?

obHoBneHne. Haxmute [Enter].

[na 3agaHna appecoB OCHOBHOro u gononHutensHoro DNS cepBepoB, nocne

BbIKJTIOYEHNA aBTOHa3HavYeHus agpecoB DNS cepsepoB (DHCP:OFF).

1  Haxwmute [Shift] [LAN Menul].

2 Haxatuem knasmw A n ¥ Ha knaesuaType dyHkUmi Function,
nepengute Kk napameTpy AUTO DNS. Haxatnem knasus A n 'V
Ha knaBmatype Entry 3agante aTtomy napameTpy 3HayeHue AUTO
DNS: OFF. Haxmute [Enter].

3 Haxatuem knasuw A n V¥ Ha knasuatype dyHkumn Function,
nepengute Kk napameTpam DNS 1 CONF n DNS 2 CONF. 3atem
HaxkmuTe [Enter] anga 3agaHus 3Ha4YeHUI 3TUX NapaMeTPOB.
3apanite Tpebyemble 3Ha4YEHMS C NOMOLLBbIO KnaBuaTypbl BBOAA
Entry.

4  Haxatvem knasvw A un V¥ Ha knasmatype dyHkumn Function
nepengute K pyHkuun Update.

5 HaxaTtuem knaesmw A n V¥ Ha knaesmaType BBoga Entry paspewmnte UPDATE?

obHoBneHve. Haxmute [Enter].

[na npocmoTpa 3HavyeHM napaMeTpoB CcBA3M No LAN BbinonHUTe crieayollee

1  Haxmute [Shift] [LAN Menu].
2 Haxatuem knasuw A n V¥ Ha knasuatype dyHkumn Function,
nepengute Kk napameTpy LAN information.

Oucnnen

LAN STATUS:

DHCP: OFF

UPDATE? NO
YES

LAN STATUS:

AUTO OFF

DNS:

UPDATE? NO
YES

LAN STATUS:
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4 lNepenHsas naHenb

Mpumep 14 Copoc 3HaveHnn napameTpoB LAN.

[encTtBrne Oucnnen

Ina copoca 3Ha4yeHnn napameTpoB LAN BbinonHuTe cnepywolime 0enNcTBUA:
Haxmute [Shift] [LAN Reset]. CONFIRM? NO
Haxatnem knaenw A n V¥ Ha knaesmatype oyHKUMn CONFIRM? YES
Function, nepengute k napameTtpy LAN reset. Haxvute
[Enter].
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OAHHAS CTPAHULA HAMEPEHHO OCTABJIEHA MYCTOMN.
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5 YoanéHHoe ynpasrneHne n obHoBneHne nporpammHoro obecneyeHus

5.YpanéHHoe ynpasneHue n obHoBneHne
nporpaMmMHOro obecrneveHus

YOANEHHOE YIIPABITEHME ...uuuu e eeeeeeeiiiie et e e e e e e eetttea s e e e e e e eeaaaaaa e e e eaaeeannnes 120
WHcTpyKumsa ans o6HOBNEHWUS BCTPOEHHHOIO NPOrpaMMHOro
obecneyeHuns yctpomncTts cepun Keysight 681XC ........ooooiiiiiiiiiiinnnnns 125
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5 YpoanéHHoe ynpasneHue n obHoBNeHne NporpaMmMHoro obecneyeHums

YpanéHHoe ynpasneHue

CyuwecTByeT ABa cnocoba ynpaBneHust ICTOYHMKOM NEPEMEHHOrO ToKa:
- NporpaMMmpoBaHne YCTPONCTBa C Ucnonb3oBaHmeM ga3blika SCPI,
ncnone3ysi onbnuotekn Keysight 10 Libraries.
- ynpasrneHne npubopomM C NOMOLLbIO BUPTyanbHOW nepeaHen naHenu ¢
ncnonb3oBaHneM Beb-uHTepdeca.

Bubnuotekn Keysight IO Libraries

Keysight 10 Libraries Suite — 310 6ecnnaTtHoe nporpaMmHoe obecrneyeHne ans
yrnpaBneHnst yCTPOMCTBOM, KOTOPOE aBTOMaTnU4eCcku 0GHapy>KMBaeT YCTPOMCTBa U
nossondet Bam ynpasnate umn yepes LAN, USB, GPIB, RS-232 u gpyrue
MHTepdencol. [1ns nonyyeHnss AONOSTHUTENBHOM MHPOPMaLUUK UK ONSa 3arpy3ku
onbnuoTek nepengnte No cceinke www.keysight.com/find/iosuite.

Beb nHTepdenc 6811C/6812C/6813C

Bbl MOXeTe OCyLLECTBNATL CBA3b C YCTPONCTBOM 13 Opay3epa, NCNOoMnb3ysi ero
Beb6-nHTepderic. Ytobbl nogknounTbes, Npocto BeeaguTe IP-agpec npnbopa
UNn nmAa XocTa B agpecHomn cTpoke bpaysepa u Haxmute [Enter].

Ecnun Bbl BugnTEe cooblieHne 06 owmndke 400: Bad Request,
370 cBA3aHo ¢ npobriemon ¢ «Cookie» B Balem bpayaepe.
Ytobbl n3bexatb aTon Npobnemel, 3anyctute Bed-mHTepdenc,
ncnonb3ys IP-agpec (He nmsa xocTta) B agpecHOn CTPOKE Unu
ouncTuTb hannel cookie B Bawem Gpay3sepe cpasy nepeg
3anyckom Beb-nHTepderica.
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5 YoanéHHoe ynpaerieHne n obHOBEHME nporpamMmMHoro obecneyeHus

KEYSIGHT 6811C AC Power Source / Power Analyzer, 375 VA, 300V, 3.25 A Jout &

Control Instrument Configure LAN (3]

Connected to 6811C AC Power Source LXI

8 (USBTM 8

v More Information

1)

PVICVHOK 5-1 MoakrntoyeHne NCTOYHMKA NUTaHUS nepemMeHHOro Toka K BVIpTyaJ'IbHOI7I nepep,HeIZ naHenn

YcTtaHoBuTe hnaxok noa nsobpaxeHnem npnbopa, 4Tobbl BKIHOYUTE MHAUKATOP
Ha nepefHen naHenu npubopa. OTO NOMNE3HO, eCnn Y Bac €CTb HECKOMbKO
oavHakoBbIx ycTponcts 681XC, u Bbl XOTUTE onpeaenuTb To, K KOTOPOMY Bbl
NOAKIMIOYEHbI.

Bknagka Configure LAN nossonsiet UaMeH1Tb napameTpbl NOAKMIOYEHNSA

YCTPOWCTBA K NOKarnbHOW ceTu; ByabTe OCTOPOXHbI NPY 3TOM, TaK Kak Bbl MOXeTe
npepeaTtb CBA3b C YCTPONCTBOM.
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5 YoanéHHoe ynpaerieHne n obHOBEHME nporpamMmMHoro obecneyeHus

'W KEYSIGHT 6811C AC Po-.ver Source / Power Analyzer, 375 VA, 300V, 3.25 A g oul &

Conlro! Instrument Configueeo | AN L]

Control Instrument > Soft Front Panel u’

PucyHok 5-2 BupTyanbHasa nepegHsas naHenb

Mpu BbIGOPE BkNagku Control Instrument, GyaeT 3anpolieH naporsb (no

ymonyanuio — keysight, He YyBCTBUTENEH K PErMcTpy), a 3ateM OTKpOeTCs HoBas

CTpaHuua. oToT I/IHTepCbeI‘/‘IC no3BONIAET BaM UCMNOJIb30BaTb MHCTPYMEHT Tak Xe,

KaK 1 npu ynpasreHnn ¢ nepe/J,Heﬁ naHenu. O6paTVITe BHUMaHME Ha U3OrHyTble

KnaBuLlK CO CTpeSiKaMUn, KOTOpPblE€ NMO3BONAKOT BaM «NOBOpPavYnBaTb» Py4Ku.
I'IphoMTe npegynpexaneHue.

Obsa3aTenbHO NpouYnTanTe U NOUMUTE NpeaynpexaneHne B BEpPXHEN
yacTtu ctpaHuubl Control Instrument.
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5 YpoanéHHoe ynpasneHue n obHoBNeHne NporpaMmMHoro obecneyeHums

Cneu,maanble CMBOIbI

[na otoGpaxeHns MHopMaunn HaXxXMmTe
[Enter]

Haxwmute [Enter] ans coxpaHeHus
napameTpoB KOMaHAbI.

HaxmuTe knasuwn A n ¥ Ha knasuaType
dyHKumMr Function unu Beoga Entry, ons
oTobpaeHnst MHhopmaLnn.

Ncnonb3oBaHue Telnet

B none komangHom ctpoku MS-DOS BeeauTe: telnet hostname 5024, noactasus
BmMecTo hostname nmsa xocta unu IP-agpec yctponctea, a 5024 -Telnet-nopT
npnbopa.

Bbl 4OMMKHBI NONYYNTL OKHO ceaHca Telnet ¢ 3aronoBkOM, yKa3bIBaKOLLMM, YTO
YCTPOWCTBO MOAKMHOYEHO K UCTOMHUKY NMUTAHNSA NEPEMEHHOro Toka. Bbl moxeTe
BBOAUTb koMaHabl SCPI B koMaHaHOWM CTPOKe.
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5 YpoanéHHoe ynpasneHue n obHoBNeHne NporpaMmMHoro obecneyeHums

Ncnonb3oBaHMe cokeToB

NCTOYHMKM NUTaHUA NepeMEeHHOro Toka NOo3BOMST UCNOMNb30BaTh 40 ABYX
OHOBPEMEHHbIX COKETOB [aHHbIX, ABa COKeTa ANs KOHTPONA U ABa cokeTa
ans telnet nogkntoyeHus.

Yctponctea Keysight ctaHgapTHo ncnonbaytoT nopt 5025 gns SCPI cokeTta.
CoKeT OaHHbIX Ha 3TOM MOPTY MOXET UCMONb30BaTLCA A1 OTNPAaBKN U Npuema
ASCII / SCPI komaHfa, 3anpocoB 1 OTBETOB Ha 3anpockl. Bce komaHabl AOMKHbI
3aBepLUaTbCa CUMBOSIOM «MEPEBO CTPOKNY. Bce oTBEThLI Ha 3anpochl Takke
OyoyT 3aBepLlaTbCH CUMBOJSIOM «MNEPEBOL CTPOKUY.

NHTepdeic nporpaMmmMmMpoBaHns COKeTa Takke No3BONsSeT UCMNONb30BaTb COKET
KOHTpons. [JaHHbIN COKET MOXET UCMONb30BaTLCA BeAYLLUM YCTPOMNCTBOM SIS
OTNpaBKM YCTPOMCTBA curHana cobpoca n npnéma 3anpocoB Ha 06CyXMBaHME.

B oTnuumne ot cokeTa AaHHbIX, B KOTOPOM MCMNOSb3YeTCsl (OMKCUPOBAHHLIN HOMED
nopTa, HoOMep NopTa 419 CoKeTa yrnpaBneHnss MeHAeTCa N A0SMKeH OblTb NONyyYeH
nytem otnpasku cnegytowero SCPI 3anpoca K CoKeTy AaHHbIX:
SYSTem:COMMunicate: TCPip:CONTROL?

Mocne nonyyeHns Homepa NopTa MOXHO OTKPbITb COEAMHEHNE B COKETE
ynpaBrnenusi. Kak n B criyyae ¢ COKeTOM AaHHbIX, BCE KOMaHAbl AN CoKkeTa
ynpaBeHnsi 4OJPKHbI 3aBepLUaTbCA CUMBOJSIOM «MEePEBO CTPOKMU», U BCE OTBETHI
Ha 3anpocbl, BO3BpaLlaemble B COKET ynpaBrieHusi, OyayT 3aBepLuaTtbCs CUMBOSIOM
«nepeBog CTPOokU». YTobbl OTNpaBMTb Ha YCTPOMCTBO CUMrHan cbpoca, oTnpaBbTe
ctpoky «DCL» B cokeT ynpaBnenus. o 3aBepLueHnm copoca yCTponcTBa, CTPOKa
«DCL» axom Bo3BpaLlaeTcs 00paTHO B COKET ynpaBieHus.

3anpocbl Ha obcnyxmBaHWe paspeLleHbl AMsi COKETOB yrpaBneHus,
ucnone3ayowmx pernctp Service Request Enable. Nocne Toro, Kak cepBUCHbIE
3anpocsl ObInv BKMOYEHbI, NPOrpaMma-KIiMeHT NpocnyLwmMBaeT CoeaAnHeHe,
ucrnonb3yemoe Ansg koHTpons. Koroa SRQ yctaHaBnuBaeTca COCTOsHME
«UCTUHAa», YCTPONCTBO OTNpaBuUT CTPoky SRQ + nn knueHTy. «Nn» — 3To
3Ha4eHue GanTa COCTOSIHUSA, KOTOPOE KIMEHT MOXeT UCMoMb3oBaTh ANA
onpeaeneHns ICTOMHMKa 3anpoca Ha obcnyxuBaHue.

McTouHmkn nuTaHusa nepemeHHoro Toka 6811C, 6812C, 6813C — PykoBo4CcTBO MO 3Kcnnyataumm 124



5 YpoanéHHoe ynpasneHue n obHoBNeHne NporpaMmMHoro obecneyeHums

NHCTpyKumna ansa obHoBNeHUs BCTPOEHHHOMO NporpaMMHOro obecneyeHus
NCTOYHUKOB nuTaHus cepun Keysight 681XC

Hwxe nepeuncneHbl HeobxoauMmble CBeAeHUS, Npoueaypa yCTaHOBKM U yKa3aHus
No YCTpaHeHUIo Henonaaok npu 06HOBNEHUN BCTPOEHHOIrO NPOrpaMmMHOro
obecneyeHus.

Hwke npuBegeHa nHdopmaumsa no o6HoBneHo 6a3oBOM BEPCUN BCTPOEHHOTO
nporpaMmmHoro obecneyeHns ons NCTOYHMKOB nuTaHusa cepumn Keysight 681XC.

- He o6HoBnsAnTe 6onee ogHoro yctponctea cepum 681X 3a pas.

- Ans Windows XP TpebyeTtcs nakeT obHoBneHus 3.

- 3arpyauTte n yctaHoute nporpammy Keysight Basic Firmware Update Utility
Tool.

- Mepengute B nanky C:\Program Files(x86)\Keysight\BasicFirmwareUpdate\Driver
N oTkponTe NGO OAHY M3 CneayrLmX Nanok:

- Manka x64 (ona 64-paspsagHbix 1K),

- Manka x86 (gna 32-paspsagHbix 1K),

- [lns yctaHoBkm agpansepa USB BbINOMHWUTE OAHO M3 Cneayowmnx 4enCcTBUN:
- 3anycTtuTe ucnonHaembi pann dpinst_amd64.exe (ans 64-paspsgHbix MMK),
- 3anycTuTe ucnonHaembin dann dpinst_x86.exe (anga 32-paspsagHbix 1K),

- 3arpysuTe hann obHoBneHusa npowwmsku (* .dfu).

O64a3aTenbHO BbINONHANTE Npouenypy 06HOBNEHNA BCTPOEHHOIO
nporpaMmHoro obecnevyeHns TonbKO B YCINOBUAX HAAEXHOM nogayn
aneKkTponuTaHus n obecnevyeHnsa HaaEXXHON CBA3M NO MHTepdencam
obmeHa gaHHbIMW. Hanpumep, He 0OHOBMANTE BCTPOEHHOIO NPOrpamMmMHOro
obecneveHns ¢ NPepbIBUCTbIM MOAKITHOMEHNEM K JTOKAITbHOWN CETH,
HEeHaAEXHbIM NOAKMIOYEHNEM LLUHYPA NUTAHWUS UM BO BPEMS PO3bl,
KoTopasi MOXET NpepbiBaTh arekTponuTaHue. lNoTepsa anekTponuTaHns nnm
BO3MOXXHOCTW NOAKIIOYEHMS K JTOKANIbHOW CETU, MOXET NPUBECTU K CHOI0
OOHOBIEHMSI BCTPOEHHOIO NPOrpaMMHOro obecneveHuns, YTo MOXeT
NPUBECTU K HapyLUeHNo paboToCcnoCOOHOCTU YCTPOMUCTBA.

Mpymep unnocTpupyeT BhINONHEHNE JaHHOW 3afayun Ang YCTponcTea
cepumn 681xC, HO 3TV MHCTPYKLUN MPUMEHUMbI K NM0H6OMY YCTPOMCTBY,
ncnonb3yowemMy cnyxebHyo nporpammy 06HOBNEHWSI BCTPOEHHOMO
nporpammHoro obecneveHunsa Keysight Basic Firmware Update Utility Tool.
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5 YoanéHHoe ynpaerieHne n obHOBEHME nporpamMmMHoro obecneyeHus

Mpoueaypa ycTaHOBKM

1. Oeaxabl wenkHuTe hamn FirmwareUpdate.exe, 4ToGbl 3anycTuTb yCcTaHOBKY Keysight
Basic Firmware Update Utility Tool. 3atem HaxxmuTe «O630p», 4TOObI HANTK chann
0BGHOBMNEHMSI NPOLUNBKM U 3arpy3nTb €ro BrocneacTsnm B yCTPOMCTBO.

& Keysight Basic Firmware Update Utility ==
Keysight Basic Rrmware Update Wtility
Verson 1.0.3
Copyright Keysight Technologies, Inc. 2016
Fimmware File
| Browse_

Version Descripion

File mary take several saconds to load sfer cickang “Browse"

Cakbration wil not ba afected by updating Femware

Instrumert models
tie [ Goce | [ b |

PucyHok 5-3 YTunurta Keysight Basic Firmware Update Utility Tool
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5 YoanéHHoe ynpaerieHne n obHOBEHME nporpamMmMHoro obecneyeHus

2. Hanpute hann obHoBneHus npowmsku (* .dfu). 3atem HaxxmmuTe OTKpPbITb.

= Open
CJ\_J' Lov Cornputer » Local Disk (C:) » My Files wlh';rl' search My File

Organize Mew falder

S Favorites - Marme : [rate mcddued Type Saze
B Deskiop _ K-BB1XC 10.4-1.0.0-1.0.2.dfu 03-Mar-17 306 P DFU File
. Recent Places
e Ke;-sighl
& OreDrive
B SharePoint

1361 KB

o Librames
¥ Documents
) Downloads
,..": Mussc
= Fictures

- Videos

/% Computer
&, Local Disk (C)
S gem_sw [\iremu
8 PED (yromulus. ™
File pames  K-681%C_1.0.4-1.0.0-1.0.2.dfu - .Updﬂ.t Files: {*.dfu) =

T [

PucyHok 5-4 Ytunuta Keysight Basic Firmware Update Utility Tool
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5 YoanéHHoe ynpaerieHne n obHOBEHME nporpamMmMHoro obecneyeHus

3. lNpoBepbTe cTaTyC B IEBOM HMXKHEM YIiy OKHA, YTOObLI yo6eauTbesd, Yto dhann
NPUMEHMM K COOTBETCTBYHOLLEMY YCTPOMCTBY. 3aTeM Haxmute Next.

B9 Keysighit Basic Firmware Update Uility “

Kaysight Basic Frware Update Lkility
Version 1.0.3

Copyright Keysight Technologies, Inc. 2016

Fiemwr= File:
C\My Fles\K-SE1XC_10.4-1.0.0-1.0. 20
Wersion Dscription
104100102 Supported update methods: LAN, Vies { LAN, USE, GPIB )
Number of target: 3
- Man Cortrailer-1.01.& { 340967 bytes |
Insinumert models: - Front Faned:1.0.0 [ 18256 bytes )
-FPGA Rash 0.2 { 1037541 bytes )
~1) 1
6812C F
BE1IC

[ b | [ geced | [ pee |

PucyHok 5-5 NpoBepka craTtyca
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5 YoanéHHoe ynpaerieHne n obHOBEHME nporpamMmMHoro obecneyeHus

4. BseauTte MHopmaumo Anga nogknoveHns K npubopy no coketam unm VISA-

agpeca ons nHtepdgericos LAN/USB/GPIB. 3atem Haxxmute Update.

— VICTOYHMK NepeMeHHOro Toka He nogaepXknsaet oOHoOBNeHNE
BCTPOEHHOrO NporpaMmMHoOro obecneyeHnst ¢ nepegHen naHenm
yCTpOnCTBa.

NPUMEYAHWNE

— HE ucnonbk3ayite pexum BoccTaHoBNeHNs1 Recovery Bo Bpemsi 0ObI4HON

npouenypbl 0OHOBNEHUS BCTPOEHHOro nporpaMmmMmHOro obecneveHus.

VISA

Recovery

Heatname

use

GPIB

Propare 3

Recover comupted frmware (USB only)

GPBa._ ~] - 0.

55 Keysight Basic Firmware Update Utility

Select the appropdate nterface 1o pedom the update
LAN{Sockets)

@ |P Address

192 168 100 10
ex "K-12345K-12345 domain com™
Connection Stnng or Alas

ax "LANDevice 1" or "TCPIPD:192.168.1.1:INSTR"

ex “USB1" or "USBO: (x2ABD::Ox1234- MYDO000001: 0 INSTR™

ktefacename  GPIB Address
»| ~INSTR

IS8 dave for front panel update ; Redrash

Product Model

| cBeck || upcete Concel | |

bl

Bx E123454

|
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5 YoanéHHoe ynpaerieHne n obHOBEHME nporpamMmMHoro obecneyeHus

MpoBepbTe UHOPMAaLMIO, MOKa3aHHYIO Ha 3KpaHe, 1 HaxmuTe Begin Update.

& Keysight Basic Firmware Update Utility &

Confim Frrmweare Update

Plaass reviaw the infomation balow before continuing with the update

nstrument Keysight Technologees 6811C (IVI00D0003)
From Verson. 1.0.4-1.0.00.0.0
To Version 104100102

Before proceedng, please ensure
- Power will not be lost during update
10 connection will not be lost durng update

PucyHok 5-7 O6HOBrEeHWe nocne NpoBepPKU MHpopmaLmMm

5. VIHCTpYyMEHTbI yTUNUTbI CKONUPYHOT dharn 0O6HOBMNEHNSI BCTPOEHHOIO
nporpaMmmMmHoro obecneyeHns (NPOLUMBKK) B YCTPOMCTBO. 3aTem yTunuta
CTMpaeT TEKYLLYHO NPOLLMBKY M 3anncbiBaeT HOBYIO MPOLUMBKY B NaMATb.

6. YCTpOMCTBO aBTOMaTUYECKU Nepes3anycTUTCs C HOBOW NPOLLMBKOM, yTUnMTa
NPOBEPUT NPaBUIBHOCTb 3anNncu B NamMaTu.

YT06bl OGHOBUTL ApYyroe YCTPOMUCTBO C MOMOLLbIO TOW e MPOLLMBKN
HaxxmuTe Update another instrument.
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5 YpanéHHoe ynpasneHue n obHOBIEHME NporpamMmMHOro obecne4vyeHus

'g Keysight Basic Firmware Update Utility et ]

Satus

Iow updating Meysight Technologes 681 1C (1W10000005)
From wersion 1.0.4-1.0.0-0.0.0%0 version 1.0.4-1.0.01.02
The update was succesil

Dore

Fi

s . Iy will rehoot shaorly .
Would you like Lo upsdala anclher instrumenl with the same limwans lile?

| Update anctherinstnment | | E# |

PucyHok 5-8 YcnelwHo 06HOBMNEHHOE BCTPOEHHOE NporpaMMHoe oGecneyeHne
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5 YoanéHHoe ynpaerieHne n obHOBEHME nporpamMmMHoro obecneyeHus

Mounck NPUYnH HeMCHpaBHOCTeVI npu oBHOBNEHUMN BCTPOEHHOIO

nporpaMmmMHOro obecneveHus.

1 Ecnwn obHoBNEHME BCTPOEHHOIo nporpamMmmHOro obecnevyeHus npepeanocb Unun

3aBepLUMIIOCh Heyaadven, Ana nostopa Haxmute OK mnum
Restart Firmware Update.

r
[ Kaysight Basic Firmware Update Utility &

Stahe

MNow updaing Heysaghl Technelages 5811C (\10000005)
From version 1,041 000-0.0. 000 wersion 1.0.4.1.0,0-1.0.2
The update was unsucoesshiul:Frmware update Faled
Flaase review asors and ry 5580

Errar &
@ Firmwrare update failed
Fabed B
L | |
ok |
[Firmererane n.
L. "
I' Flestart Frmware Lpdste ]I[ Updete ancther retument | | Ea |

PucyHok 5-9 HeyanayHoe 3aBeplueHe 0GHOBMNEHUS BCTPOEHHOTO NPOrpaMMHOro obecneyeHus
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5 YoanéHHoe ynpaerieHne n obHOBEHME nporpamMmMHoro obecneyeHus

2. TlNosTtopuTte warn 1-3 n3 npoueaypbl ycraHoBku. Beibepute Recover corrupted
firmware (USB only) n ykaxxute Homep mogenu (6811C, 6812C, nnn 6813C).
3atem HaxxmuTe Update.

o Keysight Basic Firmmare Update Utiity “

Select the appropdate interface to perform the update
LAN{Socksts)

1P Addreas

Hestname
ex. "K-12345K-12345 domain .com™
VisA

Connecton Stnng or Aias

LAN
ax “LANDevica1® or “TCP#0:. 152 168 1. 1.INSTR"

use
ex."USB1" or "USB0: 0e2480_0x1234.:MYD0000001 .0 INSTR"
Imedace name  GPIB Addwese

GPi8 GPIBQ v/ - |0 » 1 INSTR

Prapare & USE déve for front panal undate Refresh

T i
9 Recover comupted fimware (USB only) | Product Model:  6811C Bx E123454

= [ -

PucyHok 5-10 BoccTaHoBneHne BCTPOEHHOro nporpammHoro obecneyerus (tonbko USB)
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5 YoanéHHoe ynpaerieHne n obHOBEHME nporpamMmMHoro obecneyeHus

MpoBepbTe UHOPMAaLMIO, MOKa3aHHYIO Ha 3KpaHe, 1 HaxmuTe Begin Update.

= Keysight Basic Firmware Update Utility

Confim Firmware Update

Plaasa review the information balow before continuing with the update:

Instrument 6811C
From Version.  Unknown
To Version 104100102

Before proceading, plesse ensure
- Power wil not be lost dunng update

- 10 connection will not be lost during update

< Back

Begn pdate |

bl

Address

Recall

PucyHok 5-11 Havyano o6HoBneHus nocne npoBepkn MHpopmaumm

3 Ecnu Bam 6yaeT ykasaHO BBECTU 3arpy34yuK, BbIKITHOUYUTE MCTOYHMK NUTAHUA
nepemMeHHoro Toka. Haxxmurte n yaepxumsanTte kHonku [Trigger Control],

[Output On/Off] u [.] Ha nepegHen naHenn Npy BKNIOYEHUN NCTOYHUKA
NUTaHNA NEPEMEHHOro TokKa.

Function

Voltage

Input

. Phase
Protect Select

Trigger ) Output
- Control Pulse On/Of

PucyHok 5-12 Yka3saHue 3arpysyunka npu BKITHOYEHUN

Enter
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5 YoanéHHoe ynpaerieHne n obHOBEHME nporpamMmMHoro obecneyeHus

Mepepn HaxxaTvem kHonkn OK, ybeamTech, YTO NepeaHsis NaHenb
HAAN= A= npmnbopa nokasbiBaeT BOOTLOADER.

= Keysight Basic Firmware Update Utility

Confimn Femware Update

Plaasa review the information below before continuing with the update:

Instrumeant Ba11C
o From Yerson:  Unkndwn

Enter boot loader manually

Please enter boot loader rmanually.
Click QK after the instrument has entered boot loader.

Please make sure that there is no other instrument connected to your PC that has
entered boot loader at the same time.

| <Beck | [ BegnUpdate | [ Cacel || peb |

PucyHok 5-13 BOOTLOADER
4 NHCTpYMEHTbI yTUNUTBI CKONUPYT hbarn 0GHOBNEHWS BCTPOEHHOMO
nporpaMmmHoro obecneyeHus (NPOLUMBKN) B YCTPOWCTBO. 3aTeM yTunuta
CTUPAET TEKYLLYI NPOLUNBKY 1 3anNnCbiBaeT HOBYHO MPOLLMBKY B NaMATh.

5 YCTpONCTBO aBTOMaTU4ECKM Nepe3anyCcTUTCs C HOBOW MPOLLMBKOW, yTUnuTa
NpoBepuUT NPaBUNbHOCTL 3anNuUcuK B NamsaTu.
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5 YpanéHHoe ynpasneHue n obHOBIEHME NporpamMmMHOro obecne4vyeHus

B Keysight Basic Firmware Update Utility

Status

Mow updabing 6811C

From vamion Unknown to version 1.0.4-1.0.0:1.0.2

The update was successful

The inetument will automaticaly reboat in a few moments

Dona

Firmware update was successhul. Instrument will reboot shortly.
Would you like: to updabe another instrument with the some fimware: file 7

Est

]

PucyHok 5-14 YcneluHoe 3aBepLUEHNE YCTaHOBKW NOCHe YCTPaHeHNs OLIMBOK YCTaHOBKU
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A TexHn4eckne xapakTepucTuku

A TexHn4Yeckne xapakTepucTmkin

TEeXHNYECKMNE XAPAKTEPUCTUKM ...ceevvieeeeeiieeeeaiieeeeeaineeeeataneeseannneas 138
[oNONHUTENBHBIE XaPAKTEPUCTUKM ....uueeeeeeeeeeiiiaeeeeeeeeeeeiiiaaeaeeeans 141
XapaKkTepuCTUKKN Npu YacToTe BbIXOAHOro curHana meHee 45 Iy, .. 146
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A TexHU4ecKne xapakTepuCTUKK

TexHn4yeckmne xapakTepucTUKK

B Tabnuue A-1 nepeyncrieHbl TEXHUYECKNE XapaKTEPUCTUKN UCTOYHMKA MUTaHUS
NepeMeHHOro Toka. 3Ha4YeHNsa TEXHUYECKUX XapaKTePUCTMK rapaHTUpYyTCS B
ananasoHe TemnepaTyp okpyxatowen cpegbl ot 0 go 40 °C. Ecnu He ykasaHo
NHOE, TEXHNYECKME XapaKTepUCTMKN cnpasennvBbl AN CUHycouapbl C
pPEe3NUCTMBHOWN Harpy3Kkon B AuanasoHe BbIXOAHbIX YacToT 0T 45 My go 1 kl'y B
pexvumMe nepemMeHHoro Toka nocne 30-muHyTHOro nporpesa. Cm. Tabnuuy A-3 ans
paboTbl ICTOYHMKA MUTAHUSA NEPEMEHHOro ToKa C BbIXOAHbIMW YacToTamu OT
NoCTOsIHHOro Toka Ao 45 Ny,

Ta6nuua A-1 TexHnYeckmne xapakTepucTukmn
Keysight 6811C Keysight 6812C Keysight 6813C

MowHocTb, BA 375 BA 750 BA 1750 BA
MoLLHOCTb MOCTOSIHHOrO TOKa, BT 285 BT 575 BT 1350 Bt
CpeaHekBagpaTn4HOE 3Ha4YeHne 300B 300B 300 B
HanpsbkeHuns, B

HanpsikeHne NOoCTOAHHOro Toka +425B +425B +425B
CpefgHekBagpaTU4HOE 3HayYeHne Toka (B 3,25A 6.5A 13A

pexume peanbHOro BpeMeHN)

[MOCTOSAHHBIV TOK 25A 5A 10 A
MoBTOPSOWMIACS UMNYNbCHBIN TOKP! 40 A 40 A 80 A
HenosTopsaowmincs umnynbcHblin TokP! 40 A 40 A 80 A
(6pocok)

KoadpcpuumeHT amnnutyabi®! (Tok) 12 6 6

ManasoH 4YacToTbl BbIXOAHOIO .
A A MNocToAHHbIN TOK; 45 Ty, -1 k'L

HanpspkeHns®

CpeaHekBagpaTUyHOE 3Ha4YeHne -60 ob
OTHOCUTENBHO MOSHOro Anana3oHa

CpefgHekBagpaTU4HOE 3HaYeHne 300 mB

MNpy N3MEHEHUN Harpy3Kkun (Pexum 0,5% nonHow LKanbl
0BHapyXeHUsa cpeaHekBaapaTUYHOro

Mpn n3ameHeHnn B ceTn NUTaHuA 0,1% nonHown wKanbl
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A TexHU4ecKne xapakTepuCTUKK

Taobnuuya A-1 TexHnyeckne xapakTrepucTuKkm
Keysight 6811C Keysight 6812C Keysight 6813C

MakcumanbHbI YPOBEHb
rapMOHMNYECKNX NCKAXKEHWI

0,25% npwu 50 y/60 Mu,1% B Hauxyawem crnyvae
npu Yactote 45 My - 1 klfy

[nana3oH koadbduumeHTa
MOLLIHOCTW Ha Harpyske

0-1

MakcumanbHoe omMKcMpoBaHHOE
3HA4YeHMEe CMELLEHNsI HanpshKeHns
NOCTOSIHHOIO TOKa (B pexume
CBS3M BblXO4a MO NepemMeHHOMY
TOKY)

100 mB

CpeaHekBagpaTuyHoe 0.15% +0,3B
HanpsbkeHne (45 - 100 Mu)

CpeaHekBagpaTuyHoe 0,5% +0,3B
HanpsbkeHne (>100 - 500 Mu)

CpeagHekBagpaTuyHoe 1% +0,3B
HanpsbkeHne (>500 - 1 kl'y)

YacTtoTa 0,01% + 10 Mkl

Hanpﬂ»(eHme NOCTOAHHOIO TOKa

CpenHekBagpaTU4HOE 3HAaYEHUE HANPSHKEHNS

0,1% +0,5B 0,1% +0,5B 0,5% +0,3B

(45 - 100 ')

0,03% + 100 mB

(>100 - 500 ')

0,1% + 100 mB

(>500 - 1 kl'w)

0,2% + 100 mB

YacTtoTta

0,01% +0.01 'y

Hanp;DKeHme MOCTOAHHOIO TOKa

(45 - 100 ')

0,05% + 150 mB

0,05% + 10 mA

(>100 - 500 'y)

0,05% + 15 MA

(>500 - 1 kT'w)

(45 - 100 ')

0,05% + 30 MA

0,05% + 1.5 MA

(>100 - 500 'y)

0,05% + 8 MA

(>500 - 1 kT'w)

0,05% + 25 mMA
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A TexHU4ecKne xapakTepuCTUKK

Tabnuua A-1 TexHn4YecKkne xapakTepucTmkmn (NPogosmKeHne
Keysight 6811C Keysight 6812C Keysight 6813C

MoBTOPSAOLWMIACA NMMNYITbCHBIN
TOK, BEpXHUI ananasoH
(45 -1 kly)

0,05% + 150 mA

MoBTOPSAOLWMIACA MMNYITbCHBIN
TOK, HWKHWUI AnanasoH (45 - 1 kly)

(45 - 100 'w)

0,03% + 150 mA

0,1% + 1,5 BA + 1,2 MBA/B

(>100 - 500 'y)

0,1% + 2 BA + 1,2 MBA/B

(>500 — 1 kW)

(45 - 100 'y)

0,1% + 6 BA + 1,2 MBA/B

0,1% + 1,5 BA + 12 MmBA/B

(>100 - 500 'y)

0,1% + 2 BA + 12 mBA/B

(>500 - 1 kl'y)

(45 - 100 'y)

0,1% + 6 BA + 12 mBA/B

0,1% + 0,3 Bt + 1,2 mB71/B

(>100 - 500 'w)

0,1% + 1,2 Bt + 1,2 MmB1/B

(>500 - 1 kl'y)

(45 - 100 ')

0,17% + 2,5BT1 + 1,2 MB1/B

0,1% + 0,3 BT + 12 mBT1/B

(>100 - 500 ')

0,1% + 1,2 Bt + 12 MB1/B

(>500 - 1 kl'y)

0,1% + 2,5BT1 + 12 mB1/B

KoadbdpurumeHT mowHocTH

AMNNTYAA HANPsPKeHNs

0,01

0,03% + 100 mB + 0,2 %/kl"y

AMNNUTYyaa TOKa (BEPXHWUIA
AnanasoH), OCHOBHasi rapMOHWKa

0,03% + 1,5 MA

MapmoHukn 2 - 49

0,03% + 1 MA + 0,2%/kly
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A TexHU4ecKne xapakTepuCTUKK

Ta6nuua A-1 TexHM4Yeckne xapakTepuUcTukn (OKOHYaHne

Keysight 6811C Keysight 6812C Keysight 6813C

AMNNUTYyga Toka

(BEPXHWI AnanasoH), 0,05% + 5 mMA
OCHOBHAasi rapMOHUKa

rapMoHuKn 2 - 49 0,05% + 3 MA + 0,2%/kl L,

[a] 3HauyeHns1 xapakTepucTuk MoryT 6biTb M3MeHeHbI 6e3 NpeaABapUTENBHOIO U3BELLEHNS.
[b] B cooTBETCTBMM C OrpaHU4eHMAMM, Yka3aHHbIMK B Tabnuue 1-3.
[c] B ananasoHe o1 0 'y go 45 'y B COOTBETCTBUM C OrpaHUYEHNSMN, yKadaHHbIMKU B Tabnuue A-3.

[lononHuTenbHblE XapakTepUCTUKN

B Tabnuue A-2 nepeyncrneHbl 4ONONHUTENbHbIE XapakTepPUCTUKKN, 3HAYEHUS
KOTOPbIX HE rAapaHTMPOBAaHbI, HO SIBMSILOTCS XapakTepUcTMKamMmn TUNUYHOW
NPOVN3BOAUTENBHOCTM, ONpPeaenseMon KOHCTPYKLMen, MM6o TUNOBbIM
UCMbITAHMEM.

Tabnuua A-2 [1ononHUTENbHbIE XapaKTEPUCTUKN
Keysight 6811C Keysight 6812C Keysight 6813C

100 B~ (+10%) (100 B~ Hom.) | 200 B~ (+10%)
[11aNa30H HaNPSHKEHNS MATAHNS 120 B~ (+10%) (120 B~ Hom.) | (200 B~ Hom.)
(B~) 200 B~ (+10%) (200 B~ Hom.) | 230 B~ (+10%)

230 B~ (+10%) (230 B~ Hom.) | (230 B~ Hom.)

12 A (100 B~) | 28 A (100 B~)

(
MakcumanbHbIN TOK NoTpebneHus 10A (120 B~) 24 A (120 B~)
(cpeAHekBaapaTUYHbIN) 7,5A (200 B~) | 15A (200 B~)

6,5A(230B~) | 13A (230 B~)

20 A (230 B~)

22 A (200 B~)

MakcumanbHas notpebnaemas
MOLLHOCTb

acToTa BXOAHOro nepemMeHHoro
TOKa

1000 BA/700 BT [2500 BA/1400 BT|3800 BA/2600 BT

50 'w/60 Ny,

PasBs3ka ¢ obLuen LnHom
(3emnén)

Bpems HapacTaHus BbIXOQHOMO
HanpsKeHns

(o1 10 oo 90% mnu ot 90 oo 10% 50 Mkc
Ha NOSTHOCTLIO PE3NUCTUBHON
Harpyske)

300 BckB/425 B noctosiHHOro Toka
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A TexHU4ecKne xapakTepuCTUKK

Ta6bnuua A-2 [lononHUTENbHbIE XapakTepuUcTUKN (MPoaoINKeHne

Keysight 6811C Keysight 6812C Keysight 6813C

BpeMmsi OTKNMKa Ha BHELUHWIA
CMrHan sanpeTta

15 mc

MapameTpbl KOMMNeHcauum npu 4-
NMPOBOAHOM MOKIHOYEHUM

Pe3nctnBHbIN

MNageHne HanpskeHna oo 1 BCkB Ha kaxxgom
nposoge.

0-1Q

MHAYKTUBHbBIN

CpeaHekBagpaTU4YHOE 3HauYeHne
TOKa

20 MKIH - 1 MIH

1,2% BbIxogHoOro 3HavyeHmsa + 50 MA

Mopor cpabaTtbiBaHUS 3aWUTbI OT
nepeHanpsikeHus Mo BbIxoay

2% BbIXOQHOro 3Ha4YeHus + 5 Bnuk

CKOpPOCTb HapacTaHus BbIXO4HOIO

CpeaHekBaapaTMYHOE 3HaYeHne

NepeMeHHOro HanpsKeHus 0,1 Blc
(cpeoHekBagpaTUYHOE 3HaYeHMe)
CKOpOCTb HapacTaHUs 4acToThl 1+ 0,01%

PesnctmnBHas 4yactb

125 mB
HanpsKeHNs
HanpspkeHue nocTossHHOro Toka 250 mB
CKOpPOCTb HapacTaHUs BbIXO4HOMO
NepeMeHHOro HanpsKeHus 6 mB/c
(cpepHekBagpaTUYHOE 3HAYEHNE)
CKOpOoCTb HapacTaHus
HanpsH>KeHUs NOCTOAHHOIO TOoKa 20 mB/c
(cpepHekBagpaTUYHOE 3HAYEHNE)
CKOpOCTb HapacTaHus 4acToThl 0.05Ty/c
YcTaBka nepeHanpsiKeHus no
P P 2 Briuk
BbIXO4y
CpenHekBagpaTU4HOe 3HaYeHve
peaHeksanp 2 MA 4 mA 4 wA
TOKa
[NukoBbIN TOK 12,5 MA 25 MA 25 vA
YacToTa BbIXOAHOro curHana 10 mklMy

0,01 Q

WNHaykTuBHasa 4actb

10 MKIH
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A TexHU4ecKne xapakTepuCTUKK

Tabnuua A-2 [1ononHUTENbHbIE XapaKTEPUCTUKN (MPOJOIDKEHNE
Keysight 6811C Keysight 6812C Keysight 6813C

CpenHekBagpaTu4Hoe 3Ha4yeHune
HanpspKeHUs!

CpeaHekBaapaTuyHoe 3HauyeHune
TOKa

MakcumanbHbIN YPOBEHb
rapMOHNYECKNX UCKaXeHnn (ons
aMMMTYAbl OCHOBHOM rapMOHMKM
> 5% OT NONHOro guanasoHa)

5% wnamepeHHoro 3HadeHns + 0,1%

3HaYEHUIN HaNpsXXeHns/Toka

Meas:Curr:Harm? <n>

[nuHa 6ydepa 4096 Touek
CUHXpPOHU3aLums <50 mKc
n3mepeHui/reHepaumm

[nanasoH OUCKPETHOCTM BbIBOPKHM

npu n3MepeHuu 25-250 mke
TOYHOCTb oL POBAHHBIX 12 6ut
3HAYEHUIN HanpsXKeHUs/Toka

Pa3psiaHOCTb oundpoBaHHbIX 16 6ut

400 ms

Meas:Array.Curr:Harm?

dasoBas CUHXPOHM3auUuuna

10c

+ 100 mkc

[vnanasoH onnuTenbHOCTU

Ot 200 mkc o 4,3 x 1075 cekyHa

TOYHOCTb BPEMEHHbIX
napameTpoB

+0,01%

[lnana3oH ckBa)KHOCTU
cnegoBaHnA MMNynbCoB

OT1 0 go 100%

KonnyecTtBo noBTOpEHUM
nMnynbca

OT1 1 no 6eckoHeYyHOCTH

[nwvHa cnucka LIST

OT1 1 po 100 waros

MuHMManbHOe 3HayYeHe BpeEMEHU
3agepxkn B cnncke LIST

200 mke

Konnyectso NOBTOPOB CnuncKa
LIST

Ot 1 po 6eckoHe4YHOCTU

BHELLUHEro nyckoBoro curHana

Bpemsi oTknMKa Ha BHELLHUN 200 MK
NyCKOBOW CUrHan
MakcumanbHas YyacTtoTa 1klMy,
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A TexHU4ecKne xapakTepuCTUKK

Ta6nuua A-2 [JononHUTenbHbie XapakTepucTukm (MpoaoImkeHue

Keysight 6811C Keysight 6812C Keysight 6813C
O6bEM namaTu ans 1024 ToYek
Tabnuubl hopmbl
BbIXOQHOIo
Hal'liﬂ)l(eHVIﬂ
CkopocTb nepegayn 1200, 2400, 4800, 9600
[aHHbIX
KoHTponb YETHOCTH 7 OUT C KOHTPOMEM NO YETHOCTU N HEYETHOCTH, 8 6T 6e3 KOHTPONS
A3bIK SCPI iStandard Commands for Proirammable Instrumentsi
Bblgada nyckoBoro Vo =0,8 max. @ 1.25 mA
curHana Von = 3,3 B makc.. @ 1.25 mA
(Bbixog HC TTL)
BBog nyckosoro Vi = 0,8 B makc.
curHana (NoaTskka Vih = 2 B makc.

K uenu nntaHnA

HOMWHAaIIOM 10|<i

MakcumansHo 16,5 Bonbt mexay knemmamu INH, FLT n mexay knemmont INH n
AonycTumble 3a3eMreHnem
3Ha4eHus
Knemmbl INH lo = 1,25 MA, Makc
Vo = 0,5 B, makc.
Knemmbl FLT Vi = 0,8 B, makc.
Vin = 2 B, MuH

tw = 100 MKC, MUH
td = 4 mc, TMNOBOE 3Ha4YeHne

CocTtosiHmsa npubopa 16 (ot 0 go 15)

®opmbl BbIXOAHOMO 12 (c 1024 To4KaMKn B Kaxaomn)
HanpsKeHns,

onpegensiemble

nonb3oBaTenem

[aHHble B cnnckax Ot 1 go 100 waroB (15 Kaxgon dyHKLMK B CIUCKE)
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A TexHU4ecKne xapakTepuCTUKK

Tabnuua A-2. [1oNonHUTENbHbIE XapakTEPUCTUKN (OKOHYaHWE
Keysight 6811C Keysight 6812C  Keysight 6813C

A3bIK SCPI
WHTepdelic AH1, CO, DC1, DT1, E2, LE1, PPO, RL1,
P SH1, SR1, TE6

[1MTenbHOCTL NPOrpaMMMpPOBaHUS 10 mc
PekomeHayemas nepmoguyHoCTb 1

rog
KannbpoBkm
CooTBeTCTBME HOPMATMBHBIM TPEGOBAHNAM CwmoTpm cTpaHuuy 9
BbicoTa (6e3 yyeTa BbICOTbI HOXeEK 12,7 MM) 132,6 mm
WnpwnHa 425,5 mm
Mmy6buHa 574,7 mm
Bec HeTTO 29,1 kr 30,1 kr
Bec 6pyTtTO 33,59 kr 34,59 kr
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A TexHn4eckne xapakTepucTuku

XapakTepUCTUKN Npu YacToTe BbIXOQHOro curHana meHee 45 Ny

Criegyouine TexHMyeckue xapakTepucTukn NPUMEHMUMBbI NS 4acToT BbIXOOHOMO
HanpsbkeHnsa mexay 45 My u 1 'y, Hyke 1 'y MrHOBEHHble 3HaYeHUS
COOTBETCTBYIOT XapakTepmcTukam nocTosiHHOro Toka. Ha BbIxoa MCTOYHMKa
NUTaHUA NepeMeHHOro Toka BblAETCs CUHYycoMaanbHOE BbIXOAHOE HanpsikeHue,
CBs13b MO MOCTOAHHOMY TOKY, pPErynupoBaHne B peanbHOM BPEMEHW, Harpyska
nuHenHas.
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A TexHU4ecKne xapakTepuCTUKK

Ta6bnuua A-3 XapaKkTepucTuKku Npu YyactoTe meHee 45 'y

AKTWBHaA MOWHOCTL, BT
1750
TED
375

675
257

142 5 rLI

10y

1 2 4 ]

E 10

UacTtoTa, nMHelHaa wkana

PeaktueHaa mowHocTb, BA
10Ty

1750
750
175

1 2 4 1 B 10

YacToTa, NMHelHaa WKana

CHw»KeHue 3Ha4YeHuA

TouHOCTL 3afaHWA cpeaHeKkBagpaTU4ecKoro
3HayeHua Toka, % oWwnbKu

cpegHeKBagpaTUJeckoro Toka, A
3 o 45Ty

(5]
375

i3 -

1.75 5 ru

Ownbka 2% npu
yactote 10y

(=]

1 10
UacToTa.

UacToTa.

YacToTHbINA oTkNMK, AB (CBA3E N0 NEPEMEHHOMY TOKY)

olwmBika 0,1 % npw 40 Ty
ownbka 1_ % npw 10 Ty,

30 % ownbra ﬂph 2Ty
(Touka - 3 1B)

Kpymuana, 20nB/nex

1 1 10 100

UacToTa

Mepuoa
AUCKpeTU3aumm

MuHuManbHoe
3HaYeHue
n3mepsieMomn

Y4acToThbl

COOTBeTCTByeT Tpe6OBaHI/IF|M TOYHOCTU n3amMmepeHusa
B COOTBETCTBUUN C
cneanyrwmmMn ycnoBuamMmun:

MakcumansHo
BO3MOXHOe 3Ha4YeHue
YacTOTHOro
KOMMNMOHEeHTa

ANA noaaBneHus
adpchekTa HanoxeHus
CNEKTPOB

25 MKeC 45Ty, 20 klMy
50 mkc 2250y 10 kly,
100 mkc 11,25y, 50 klMy
200 mKc 5,625y 2,5klMy
250 mKc 4514 2 kly,

12,5 kl'y).

(PUNbTPbI CrRaxXnBaHUsa UMEIOT YIIIOBYH YacToTy
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OAHHAS CTPAHULA HAMEPEHHO OCTABJIEHA NMYCTOMN.
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B NpoBepka u kannbpoBka

BeBeneHune

OT0 npunoxeHune BkNtovaeT B cebs npoueaypbl NPOBEPKU N KanMbpoBKM ANs
yctponcTts Keysight mogenen 6811C, 6812C n 6813C. UHCTpyKuuKn npuBoaaTcs
ANs BbINOMNHeHMA npouenyp nmbo ¢ nepegHen naHenu, nNMbo ¢ KoMnbloTepa Yyepes
nHtepdenc GPIB.

Mpouenypbl NPOBEPKM HE NPOBEPSAIOT BCe paboyne napaMeTpbl, HO NO3BOMNSOT
YAOCTOBEPUTBLCH, YTO UCTOYHUK NUTAHMUSA NEPEMEHHOIO Toka paboTaeT NnpaBuIibHO.
[MockonbKy BbIXO4 UCTOYHMKA NUTaHUSA NEePeMEHHOro Toka AormkeH ObiTb BKMOYEH
BO BpeMs NPOBEPKM UIn KannbpoBkn, OyabTe OCTOPOXHbI, TaK Kak Ha BbIXOAHbIX
Knemmax npuUCyTCTBYIOT HanpshKeHUs.

BbinonHuTe npouenypbl NpoBepky nepen KanmbpoBKOM NCTOYHMKA-
NUTaHUA NepeMeHHoro Toka. Ecnn nctouyHuk nutaHmns
NEPEMEHHOrO TOKa YCNELIHO NPOXOANUT NPOLEeaypbl MPOBEPKM,
YCTPONCTBO paboTaeT B Npegerniax CBOMX KanmbpoBOYHbIX
NpeaesnoB U He HY)XAaeTcsl B NOBTOPHOW KannbpoBKe.

OCTOPOXXHO!

MakcrMmanbHoe HanpsiXeHne Ha BbIXOA4e UCTOYHMKA NePEMEHHOO
HanNpPsPKEHNA MOXET UMEeTb BENUUUHY 425 BonbT. Npun koOHTakTe
BbIXOOHbIX KITEMM C YerioBEYECKUM TEMOM B Criydae nogayu
HanpshKeHWst NoCneacTBusa MoryT 6biTb eTanbHbIMU. PaboTbl C
BKITHOYEHHbIM YCTPONCTBOM JOSTKHbI BbINOMHATLCH
KBannuumpoBaHHbIM 1 NNLEH3NPOBAHHBIMUHXEHEPOM-3M1EKTPUKOM U
AO0SDKHbI COOTBETCTBOBATb MECTHbLIM NpaBuiaM yCTPoncTBa
9NEKTPOYCTAHOBOK.
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B NpoBepka 1 kanmbposBka

Tpebyemoe obopynoBaHue

[nsa npoBepkn n kannbpoBku TpebyeTca obopyaoBaHMe, ykazaHHOE B CneayroLLen
Tabnuue unm aKBMBaneHTHoe 3Tomy 060pyLOBaHMIO.

Tabnuua B-1 Tpebyemoe obopynosaHune
O6opynoBaHne XapaKkTepucTuKu PekomeHaoyemas
MOZENb

OunckpeTtHoctb: 10 HB @ 1B

Lincpposoit KonnuecTteo paspsgos: 8,5 Keysight 3458A
MyNbTUMETP TouHocTb: >20 %o
JaTtumk Toka® 0,01 Q, +200 %o, 10 BT Guildline 7320/0.01
30:1 koadpdumuneHT TpaHcdopmaumm, 50 %o, oT 45
(6]
TpaHcdhopmaTop My a0 1 KMy

Harpy3o4Hbii
pesucTop

10 Q, 20A, 2000 BT MMHUMYM ANS yCTPOWCTB
Keysight 6811C/6812C/6813C 5 Q, 20A, 2000 Bt
MuUHMMyM ans yctponcts Keysight 6813C Onumsa
019

MMmnegaHcHbIN
pes3uncTop

1 Q, 100 BT MUHUMYM

KoHTtponnep GPIB lNonHble Bo3amoxHocTn GPIB Keysight 82375B

GPIB/USB

[a] 4-KOHTaKTHbIN TOKOBbIN LUYHT Ucnosnb3yeTca Ana yCTtpaHeHUA OLLNGKM n3MepeHua BbIXO4HOro TOKa, BbI3BaHHOW NageHnsiMu Hanps>eHuns B

BbIBOAAX Harpy3kun n coeanHeHmsix. OH UMeeT cneumanbHble KOHTPOIbHbIE KOHTaKTbl TBHYTPY KNEMM NoAkNoveHnsa Harpysku. MNogkniounTte
BOSIbTMETP HEMNOCPEACTBEHHO K 3TUM KIleMMaM.
[6] TpaHcdopmaTop TpebyeTcst TONbKO NpY NPOBEpPKE Ha BbINOMHEHNWe TpeboBaHuii cTaHaapTa MIL-STD-45662A 4: 1
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B lNpoBepka n kannbposka

Cxema yCTaHOBKW AN NPOBEPKM

Ha pucyHke B-1 nokasaHa cxema yCTaHOBKW Ans npoBepkn. byabTe yBepeHbl, 4To
BblGpaHHble Bamu npoBoaa cnocobHbl NnepegaBaTb ONpeaensiemMyo Harpy3kom
BENMYMHY BbIXOQHOrO ToKa (CM. Pasgen 2 «YcTaHoBkay).

Keysight 6811C/6812C/6813C
Keysight 3458A o
DMM o [ r,m com_l COM_
'\“ /\“\ ',{:\ C\
L \ -d‘) (:h- 4 C) l,\-‘) |\/)
H ot
Q Rs ) RL >S1
O-¥\ N\ \S-O—ANN, oo

Keysight 3458A ¢,

1 Jg‘so
DMM o

Rz

Rl — Harpyska anst NpoBepKu pexuma —ANW—
KOPOTKOTO 3aMblKaHus,

Rs — wyHT, 0,01 Om

Rz — UMnNeaHCHbI pesuncTop,

S1 — knod (He obsa3aTeneH)

PucyHok B-1 Cxema ycTaHOBKM AJ151 TPOBEPKM
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B NpoBepka u kannbpoBka
BbinonHeHne npoBepok

Cniegytowue npouenypbl npeanonaratoT, YTO Bbl MOHMMAaETe, KakK ynpaBnsTb
WMCTOYHNKOM MUTaHUSA NEPEMEHHOrO TOKa C NepeaHen naHenu, kak onucaHo B
pasgene 4 «lNepenHss naHenby.

Mpw BbINONTHEHN NPOBEPOYHbLIX TECTOB C Ucnonb3oBaHneMm GPIB koHTponnepa
BaM MOXeT notpeboBaTtbCcs 3a4aTb OTHOCUMTENbHO MEANIEHHOE BpEMS
YCTaHOBMEHUS U CKOPOCTM HapacTaHWA BbIXOAHbLIX MapamMeTpoB UCTOYHMKA
NUTaHNA NepeMEHHOro ToKa Mo CPaBHEHMUIO C ynpaBneHneM C KoMMboTepa.
CooteetcTBytowme onepatopbl WAIT mMoryT ObiTb BCTaBMEHbI B TECTOBYHO
nporpamMmy, 4Tobbl AaTb MCTOYHMKY NMUTAHUSA NEPEMEHHOIO TOKa BPEMS Ha OTBET
Ha TecToBble KOMaHbI.

BbinonHuTe B ykasaHHOM MNopsiAKe crieayroLme NpoBepku s NpoBepkn paboThl.
1. MpoBepka Bo BpeMsi NpoLeaypbl BKIOYEHUS
2. lMpoBepka TOYHOCTM YCTAaHOBKM U U3MEPEHMS TEPEMEHHOr0 HanpsiKeHus, a

TaKxke rnposepka TOYHOCTN YCTAHOBKU U nU3MepeHNA NOCTOAHHOIO HanpAXeHu4.
3. I'IpOBepKa TOYHOCTH M3MepeHMl7I cpeaHekBaapaTUYHbIX 3Ha4YeHNn ToKa

[Mpouenypa BKOYEHUS

BbInonHuTE BKNOYEHME YCTPOMCTBA, Tak Kak 3To onucaHo B pasgerne 3 «[lpoBepka
nocre BKITHYEHUS».

MCTOYHMK NuTaHna nepemMeHHOro Toka AoJKeH I'IpOIZTVI camMmoTecTnpoBaHue,
npexage 4Yem Bbl CMOXXeTe NpoAOIKNTb NPOBEPKY.

lMpoBepka TOYHOCTM YCTAHOBKM M U3MEPEHNSI NEPEMEHHOIO HaNPSPKEHUS
B xo4e oaHHOW NpoBEPKM NPOBEPSETCA TOYHOCTb YCTAHOBKM 3HAYE€HUS BbIXOOHOMO
HanpshkeHus, nepegava pesynbTaToB namepeHns no nHtepdericy GPIB u
dyHKUMOHMPOBaHWE nepeaHern naHenn. 3HavyeHuns, cumTbiBaemble no GPIB,
OOIDKHbI ObITb TaKMMU XKe, Kak 1 oTobpakaemMble Ha nepegHen naHenu.
Ecnn Tpebyemas anuHa coeanHnTenbHbIX NPOBOL4OB BoOMee 0gHOMo MeTpa unm
€eCnun Ucrnonb3yeTcd namepuTerns 1 ocumnnorpadg, NoAgKNIoYNTE NX K Knemmam ¢
NOMOLLbIO OTAENbHBIX NPOBOAOB, YTOOLI M3bexaTb 3EKTOB B3aMMHOW CBA3MN.
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B NpoBepka 1 kanmbposBka

1 Y6egutecb, YTO UCTOYHUK NUTAHUS
nepeMeHHOro Toka BbIKITHOYEH.
Mogknounte LmMdpoBON MyNbTUMETP U
TpaHcdopmaTop, Tak Kak nokas3aHo Ha

pucyHke B-1.
2 BknounTe UCTOYHMK NUTaHMSA NHaukaTtop CV cBeTUTCS, BbIXOQHOW TOK
nepemMeHHOro Toka 6e3 Harpysku. ©nmn3ok k 0.

C6pocbTe yCTPOMCTBO, BbINOMHUB KOMaHA4y
* RST B meHto Output. Bkntounte BbIxoa,
HaxaB [Output On/Off].
3anporpammupymnTe BbIXO4HOE
HanpsbkeHue cregyowmm obpasom: VOLT
300, FREQ 45, SHAPE:SIN, CURR 1.
3  3anmwuTe nokasaHus HanpsKeHUst ¢ OtobpaxkaeMoe 3Ha4eHne COOTBETCTBYET
umdposoro mynbTumeTpal? n ¢ gucnnes BBefEHHomy (300 B/45 Nu)
nepegHen naHenu.
4 3apante FREQ 400.
5 3anuwwuTe nokasaHus HanpsHXKeHUs C OTobpaxaemoe 3Ha4YeHe COOTBETCTBYET
umdpposoro mynbTumeTpa 1@ n c gucnnes  eeegéHHomy (300 B/400 IMy)
nepegHen naHenu.

6 3apante FREQ 1000, CURR:PEAK 40.
7 3anuwnte nokasaHusa HanpsKeHUs C OTobpaxaemoe 3Ha4YeHne cooTBEeTCTBYeT
undposoro mynsTumeTpa? u ¢ gucnnes BBegEHHomy (300 B/1 klu)

nepegHen naHenu.
[2Moka3aHWe BONbTMETPA CrieqyeT YMHOXWUTbL Ha KO3MMULMEHT nepeaaym TpaHcopmMaTopa, ecrnm oH
NCnonb3yeTcs.
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B NpoBepka 1 kanmbposBka

I'IpOBepKa TOYHOCTU YCTAHOBKUN N NUSMEPEHUA NMOCTOAHHOIO HanpA>XeHnA

lNepen BbINONHEHMEM OAHHOW NPOBEPKM OTKOYNTE TpaHcdopmaTop

B xoae BbINOMHEHUsI AaHHOW MPOBEPKN NPOBEPSETCH TOYHOCTb 3aaHNsA 3HaYEeHUS
HanpsP>KeHNsA NOCTOAHHOIO TOKa, NPaBUITbHOCTb Nepeaayn gaHHbIX N0 MHTepdency
GPIB, a Takke paboTa U3MepPUTENBHbIX CXEM UCTOYHMKA NMUTAHUA NEPEMEHHOIO
Toka. 3HayeHus, nepegasaemble No UHTepdency GPIB, 4omKHbI COOTBETCTBOBATL
oTobpaxkaembiM Ha gucnnee. [ns namepeHnst HanpsPKEHNSA CMELLLEHNS
NMOCTOSIHHOIO TOKa MOAKIIYNTE OTpULATENbHbIV LYN MyfbTUMETPaA K Knemme
COM

1 Y6egutecb, YTO UCTOYHUK NUTAHWUS NEPEMEHHOIO TOKa
BbIKMoYeH. MNogkntounTe unudpoBon MynbTUMETP
HanpsMYyo K U3MepuTenbHbIM KOHTaKTaM.

2  BknoyuTe UCTOYHUK NUTaHUSA NEPEMEHHOMO ToKa. B MeH0  YpoBEHb BbIXOAHOIO
Output BbinonHUTE KOMaHZy *RST. Bkntounte BbIXOA, HanpsbkeHus 425 BonbT.
Haxas [Output On/Off]. 3anporpammupyinTe BbIXOAHOE BbixogHas cuna Toka okono 0.
HanpshkeHune crneaytowmum obpasom: VOLT 0O,
OUTP:COUP DC, OFFSET 425.

3 3anuwuTte nokasaHus HanpskeHust ¢ umdpoBoro 3HaueHus npuHagnexar
MynbTUMETPa U C ANCNNesN NepegHen naHenu. JonycTtumomy npegeny.
4  Beepaute komaHay OFFSET —425. YpOBEHb BbIXO4HOIMO
HanpsHKeHnsa MUHYC 425
BonbT.
5  3anunwute nokasaHna HanpspKeHust ¢ LndpoBoro 3HaveHus npuHagnexar
MynbTUMETPa U C AUCNNesN nepegHen naHenu. Jonyctumomy npegeny.
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B NpoBepka 1 kanmbposBka

ToO4YHOCTb n3MepeHuna cpegHeksagpaTtn4Horo 3Ha4eHmnA Toka

B xoae BbINONHEHUSI AaHHOM NMPOBEPKN MNMpoBepAEeTCA TOHYHOCTb N3AMepeHnd

cpeaHekBagpaTn4yHOro 3Ha4eHmnd Toka

Y6eaurechb, UTO UICTOYHUK MUTAHUSA NepPEeMEHHOro Toka
BbIKNtoYeH. [NogkniounTte unmdpoBon MynbTUMETP,
pesucTop conpotumerneHnem 20 OM, TOKOM3MEPUTENbHbIN
LUYHT, TaK KaK 9TO NOKa3aHo Ha pucyHke B-1 (knto4

S1 pgomkeH ObiTb 3aMKHYT).

3anporpaMmmMupynTe BbIXOOQHOE HaMnpsiKeHne criegyoLwmm
obpasom:

ans yctpownctea Keysight 6811C:

VOLT 60, CURR:RANGE LOW, CURR:LEV 2.50

Ons Apyrnx YCTPOWNCTB:

VOLT 120, CURR:RANGE LOW, CURR:LEV 5.00
3anuwmnTte nokasaHnsa HanpsXXeHus ¢ LMgpoBoro
MyNbTUMETPA U BblYMCNTE CpeaHeKBagpaTUIHoOe
3HayeHue Toka.

Beeaute komanHgy CURR:RANGE HIGH.

3anuwmTe nokasaHus HanpshkeHns ¢ LMdpPoBOro
MynbTUMeTpa u BbluncnuTe CpeaHekBaapaTUyHOE
3Ha4YeHue Toka.

UHuanaktop CC ceeTuTCS
3HayeHune BbIXOAHOro ToKa
2,5 A (Keysight 6811C) nnu
5 A (opyrve mogenn).

3HaveHus npuHagnexar
AonycTumomy npegeny.

Muaukatop CC ceeTtutCs
3HauveHne BbIXO4HOro ToKa
2,5 A (Keysight 6811C) unu
5 A (opyrve mogenn).
3HaveHus npuHagnexar
AonycTMmMomy npegeny.
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B NpoBepka u kannbpoBka

Tabnuua B-2 NpoTtokon nposepku Keysight 6811C

YcTaHoBka HanpsaXxeHna n TOHHOCTb U3MepeHUA

300 B TOUHOCTL npu 45 299,250 B B 300,750 B
M3mepeHune ¢ noMoLLbIo B -190 MB B B +190 B
nepegHen naHenu

300 Bes TOUHOCTL Npu 400
My 298,200 B B 301,800 B

MN3mepeHne ¢ NoMoLLIbLO B -400 mB B Bee +400 B
nepegHen naHenu

300 Bews TOUHOCTE Nput KMy 296,700 B B 303,300 B
MN3mepeHne ¢ NomMoLLIbLO Bcs -700 mB B Bee +700 mB

nepegHen naHenu

YcTaHoBKa napameTpoB Mo NOCTOAHHOMY TOKY U TOYHOCTb U3MEpPEHNA

425 B noCcTOAAHHOrO TOKA,
TOYHOCTb. 424,075 B B 425,925 B

MN3amepeHne ¢ NoOMOLLbHO B nocr rox 0,363 B B Brocr rox 70,363 B
nepegHen naHenu

MwuHyc 425 B noCcTosiHHOro
TOKa, TOYHOCTb. -424,075 B B -425,925 B

MN3mepeHne ¢ NomMoLLIbO B nocr ok 0,363 B B Brocr ok 0,363 B
nepegHen naHenu

ToYHOCTb N3MepeHna cpegHekBagpaTtnyHoOro 3Ha4eHnd Toka

HwxHn gnanasoH A lsux +0,00275 A

(1= Bumcnemmoe e -0.00275 A or 40.01125 A
3HaYeHne BbIXOAHOro Toka [ °**

@ 60 I'u)
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B NpoBepka u kannbpoBka

Ta6nuua B-3 lNpoTtokon npoepkn Keysight 6812C

YcTaHOBKa HanpsXXeHna n TO4HHOCTb M3MepeHUA

nepegHen naHenu

300 B TOUHOCTL Npn 45 LY 299,250 B B [300,750 B
N3mepeHne ¢ nomoLLbo Bes -190 mB B Bcs +190 B
nepegHen naHenu

300 B TOUHOCTB Mpn 400 My 298,200 B B (301,800 B
M3mepeHne ¢ NOMOLLbHO Bew -400 MB B |Bee +400 mB
nepegHen naHenu

300 Bews TOYMHOCTE npnt KMy 296,700 B B [303,300 B
M3mepeHne ¢ NOMOLLbHO Bew -700 MB B |Bee +700 mB

YcTaHoBka NnapameTpoB Mo nocTos

HHOMY TOKY U TOYHOCTb U3SMEepEHUA

425 B NnoCcTOSAHHOrO TOKa,

BbIXOAHOro Toka @ 60 y)

B
TOYHOCTb 424 075 B 425,925 B
MN3mepeHne ¢ NOMOLLbIO B nocr 1ox-0,363 B |Brocrtox +0,363 B
nepegHen naHenu B
MuHyc 425 B NOCTOSIHHOrO TOKa,
TOYHOCTb -424,075 B -425,925 B
M3mepeHne ¢ NOMOLLbHO B nocr ok 0,363 B |Brocrtox 10,363 B
nepegHen naHenu B
'TOYHOCTb N3MEPEHNSA CpeaHeKBaAPaTUYHOIO 3HAaYEHNS TOKa
HwxHuin gnanasoH IBbIX -0,0040 A A
BepxHun ananasoH IBbIX -0.0125 A laux +0.0040 A
(lseix = BBIMMCIIEHHOE 3HAYEHne A '

leex +0,0125 A
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B NpoBepka u kannbpoBka

Ta6nuua B-4 lNpoTtokon npoBepku Keysight 6813C

YcTaHoBKa HanpaxeHnd n TOMHOCTb U3MepeHnA

nepegHen naHenu

300 Bcys TOUHOCTD Npn45 My 299,250 B B [300,750 B
M3mepeHne c noMoLLbo Bee -190 mB B Bcks +190 mB
nepegHen naHenu

300 B TOUHOCTE Npn400 My, 298,200 B B 301,800 B
M3mepeHne c noMoLLbo Bew -400 MB B Bee +400 MB
nepegHen naHenu

300 Bews TOUHOCTE npnt KMy 296,700 B B 303,300 B
M3mepeHne c noMoLLbo Bew -700 MB B Bee +700 MB

YcTaHoBKa napameTpoB Mo NoCTOoA

HHOMY TOKY U TOYHOCTb U3MepeHUd

425 B NnOCTOSIHHOrO TOKa,
TOYHOCTb

M3mepeHne ¢ NoOMOLLbHO
nepegHen naHenu

422,575 B
B noct TOKa'01363 B

B
427,425 B
B BnOCT Toka +0,363 B

MuHyc 425 B nOCTOSIHHOrO TOKa,
TOYHOCTb

MN3mepeHne ¢ NOMOLLbHO
nepegHen naHenu

-422,575 B
B nocr Toxa'0,363 B

B
-427,425 B

Brocr toxa +O,363 B

TOYHOCTb n3MepeHna cpeaHekBagpaTtnyHoro 3Ha4eHmsa Toka

HwxHuin gnanasoH
BepxHuin gnanasoH

(lesx = BbIMUCIIEHHOE 3HaYeHne
BbIXOOHOro Toka @ 600y

IBbIXx -0,0040 A

IBbIX -0,0125 A

IBbIX +0,004O A
IBbIX +010125 A
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B NpoBepka u kannbpoBka

KannbpoBka

B tabnuue B-1 npuBeaéH cnucok obopyaoBaHusi, HeO6XOAMMOro ANs BbINONHEHUS]
kanubposku. Ha pricyHke B-1 nokasaHa cxema ucnbliTaTenbHOW YCTaHOBKW.

Kaxgblii pa3 BbINOMHATL MNOMNHY KannbpoBKy Heobs3aTensHo.
Bbl MOXeTe BbINOMHSATL KanMBPOBKY TONBKO HAMPSPKEHUS UK
Tonbko Toka. OgHako, nepea kanMbpoBKOW 3HAYEHNS YPOBHS
3aWnUTbl OT NepeHanpsPKeHnst, He06Xo0AMMO BbIMOSTHUTL
KannBpoBKY BbIXOAHOIO HaMpPsHKeHUs!.

KannbpoBaTtb MOXHO cnegyoLlimne napameTpsbl:

- BbIXOOHOE HanpsXXeHne NepeMeHHOro Toka,

- M3MepeHHOEe 3Ha4YeHne BbIXOOQHOro HanpsXXeHus,

- nopor cpabaTbiBaHNS 3aLMTbl OT NepeHanpsiKeHus,

- BbIXOQHOW NepeMEHHbIN TOK,

- MU3MepeHHOe 3Ha4YeHne BbIXOAHOro TOKa,

- BbIXOAHOW MMMeaaHc.
Mepen KannbpoBKOW BLIXOAHOIO MMMNegaHca HEOOX0AMMO BLINOSTHUTL KannbpoBKy
BbIXOOQHOIO HaNPS»KEHUS 1 BbIXOQHOMO TOKa.
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B NpoBepka u kannbpoBka

BbinonHeHne kannbpoBkK ¢ nepeaHen naHenm

,D,J'If-l BbIMNOJTHEHUA KaJ'II/I6pOBKVI ncnonb3yeTcHd KnaBsuaTtypa BBoAa Entry.

Calibration

7

Oucnnen
CAL ON <value>

CAL OFF
CAL:LEV <char>

CAL:DATA <value>
CAL:VOLT:OFFSET

CAL:VOLT:DC
CAL:VOLT:AC
CAL:VOLT:PROT
CAL:CURR:AC
CAL:CURR:MEAS
CAL:IMP
CAL:SAVE
CAL:PASS <value>

MpumeyaHue:

Ons nepexoga K MeHKo KaJ'IVIGDOBKI/I HaXXMUTEe
crnenywulee covyetaHne Knasuil

PyHKUMS KOMaHAbI

Mepexon B pexum KannbpoBKy Npu BBEAEHUN
KOPPEKTHOro naponsi.

Bbixoa 13 pexxvma kanubpoBku.

Mepexopn k cnegytoLiemy wwary B
nocnegosartensHoctn (P1, P2, P3, P4).
BBoAa kanmbpoBOYHbIX AAHHbIX.

Hayvano kanvbpoBKM CMeLLeHUs HanpsXXeHus
MO NOCTOSAHHOMY TOKY

Havano nocnegoBaTtenbHOCTM KanmbpoBKu
HanpsKeHNs1 NOCTOAHHOIO TOKa.

Havano nocnegoBaTtenbHOCTM KannmbpoBKu
HanpsKeHUst NepeMeHHOro Toka.

Hauyano kannbpoBku ypoBHsi cpabaTbiBaHWs
CXeMbl 3aluUTbl OT NepeHanpsXeHns.
Havano nocnegoBaTtenbHOCTM KanmbpoBKu
CWnbl NePEMEHHOro TOKa.

Havano nocnegoBaTtenbHOCTU KanmbpoBKK
N3MEPEHHOrO 3HaYEHNsi NEPEMEHHOIO TOKa.
Havano nocnegoBaTtenbHOCTM KanmbpoBKu
nmnegaHca.

CoxpaHeHue KanmbpoBOYHbIX JAHHbIX B
3HEeproHe3aBMCMMON NamMATH.

YcTaHOoBKa HOBOIro Naporsi.

- value = yncneHHoe 3HavyeHune

- char = cTpoKoBbI NapameTp

- AN nepeMeLleHnst No CNMCcKy KOMaHa Ucnonb3ynte knasuwm A n 'V
KnaBsmaTypbl yHKUMI Function.

- ANA nepeMeLleHnst No CNMCcKy KOMaHA Ucrnonb3ynte knasuwm A n 'V
knasuartypbl BBoga Entry.
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B NpoBepka u kannbpoBka

BbinonHeHne kanubpoBKK ¢ nepeaHen naHenm

OCTOPOXHO!

JleTanbHble Hanpsa>xXeHuns

MakcumanbHoe HanpsXeHe Ha BbIXOAE UCTOYHMKA NepeMEHHOM0 HanpsXXeHus
MOXET MMeTb BennuuHy 425 BonbT. [Mpn KOHTaKTE BbIXOAHbIX KNEMM C

YyenoBe4eCknM TerioM B Cliydae nogadn HanpsaxxeHna nocneactenAa MoryTt ObITb

netanbHbIMU. PaboTbl C BKNIOYEHHbLIM yCTpOVICTBOM OOJTKHbI BbIMOJTHATLCA
KBaJ'IVI('bVILI,VIpOBaHHbIM N NNMUEeH3NpoBaHHbIM SNMTEKTPUKOM U OOJTXHbI
COOTBETCTBOBATbL MECTHbIM lNMpaBuiiam yCTpOIZCTBa ANEKTPOYCTAaHOBOK.

CnepytoLme npoueaypbl NpeanonaratoT, YTO Bbl NOHMMaeTe, Kak UCMosb30BaTh
WCTOYHWUK NUTaHUSI NEPEMEHHOIO TOKa, Kak onucaHo B pasaene 4 «[lepeaHss

naHernb».

BkntoueHune pexnma kannbposku

[ewnctBne

1 BbinonHute cbpoc ycTponcTea, Bhiopae MeHto [Output],
nepengute K KomaHge *RST, a 3atem HaxaB [Enter].

2 [nsa Havana kanubpoBKN HAXXMUTE COMEeTaHWEe KNnaBuLL
[Shift] [Calibration], 3aTem nepengute kK komaHge CAL
ON u HaxmuTe [Enter].

3 Beepgute naponb, Haxmute [Enter]. Ecnu naponb

BEpHbIW, TO nHankatop Cal 6ygeT ceBeTUTbCA.

Ecnu otobpasutcs CAL DENIED, TO BHYTPEHHWIA KINHOY
NpeaoTBPaTUT M3MEHEHME TEKYLLIMX HAaCTPOeK
KannbpoBKu.

Ecnn naponb HeBepHbIN, Npon3ongéT owmnbka. Ecnn
Tekywmin naposnb 6yaeT NnoTepsiH, BO3MOXHO BbINOMHUTb
cbpoc 3awmnTbl Napons ¢ NOMOLLLI BHYTPEHHErO Krtova

Oucnnen
*RST

CALONO0.0

CAL DENIED

OUT OF RANGE
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B NpoBepka u kannbpoBka

Kannbposka 1 BBOA 3HAYEHUIN CMELLEHUS

MoakniounTe oTpuLaTeNbHbIN LYN LMEPPOBOro MynbTUMeETPa K knemme COM.

O6paTute BHMMaHUe, YTO HEKOTOPbIE TOYKN KannbpoBKM OTpULATENbHbI;

o6s3aTenbHO BBOAUTE OTpULaTenbHble 3HadYeHns Tovek kanmbposkn CAL: DATA.

JewnctBne Oucnnen
1 Mogkntounte UUPPOBON MyNbTUMETP (PEXUM U3MEPEHUN -

HanpsXXeHne NOCTOAHHOrO TOKa) HEMNOCPECTBEHHO K UCTOYHUKY

nepemMeHHoro Toka. TpaHcopMaTop U Harpy3o4HbIA Pes3ncTop (CMm.

pucyHok B -1) He nogkntovanTe.

2  Haxmute codetaHue knasuw [Shift] [Calibration], 3atem nepengute  CAL:VOLT:OFFSET

kK komaHge CAL VOLT OFFSET u HaxmuTe [Enter].

3 [nda BBOAa 3HA4YeHUN NEepBOV TOUKN KannbpoBkM HaxmuTe coveTtaHne  CALLEV P1
knaeuw [Shift] [Calibration], 3aTem nepenanTte k komaHge CAL LEV
P1 n HaxxmuTte [Enter].

4  Haxmute codeTaHme knaeuw [Shift] [Calibration], 3atem nepengute  CAL:DATA 0.00

kK komaHge CAL DATA 0.00, c nomoLubio knasmatypbel BBoga Entry,
BBEAMTE HanpsiKeHne NOCTOAHHOro Toka, oTobpaxaemoe Ha gucnnee
mynbTumeTpa Keysight 3458A.
5 [nda nepexoga Ko BTOPOW TOYKE KannbpoBKN HAXXMUTE COYETaAHUE CAL:LEV P2
knasuw [Shift] [Calibration], 3aTem nepenanTte k komaHge CAL LEV
P1, c nomoLublo KnaesmaTypbl BBOAa Entry nepenagnte k napameTtpy P2
n HaxxmuTe [Enter].

6 Haxmute codetaHme knaeuuw [Shift] [Calibration], 3atem nepengute  CAL:DATA 0.00

k komaHge CAL DATA 0.00, c nomoLbio knasmnaTypbl BBogda Entry,
BBEOMTE HanpshXeHne NOCTOAHHOro Toka, oTobpaxaemoe gucnnee
MynbTuMeTpa Keysight 3458A.
7  [nga nepexofa K TpeTben TOUKe KannbpoBKM HXKMUTE coYeTaHune CAL:LEV P3
knasuw [Shift] [Calibration], 3aTem nepenanTte k komaHge CAL LEV
P1, c nomoLubto knaematypbl BBoga Entry nepengute k napameTtpy P3
n Haxmute [Enter].

8 HaxmuTte codetaHme knaeuw [Shift] [Calibration], 3atem nepengute  CAL:DATA 0.00

K komaHge CAL DATA 0.00, c nomoLubio knaesmaTtypbl BBoga Entry,
BBEOMTE HanpshXXeHne NOCTOAHHOro Toka, oTobpaxaemoe Ha gucnnee
mynbTumeTpa Keysight 3458A.
9 [nga nepexoa K YeTBEPTON TOYKE KanMBPOBKM HAXXMUTE codeTaHne CAL:LEV P4
knasuw [Shift] [Calibration], 3aTem nepenante kK KomaHae
CAL LEV P1, c nomoLiblo knaematypbl BBoga Entry nepengure K
napametpy P4 n HaxmuTe [Enter].

10 Haxmute coveTtaHue knasuw [Shift] [Calibration], 3aTem nepengute k.  CAL:DATA 0.00

komaHge CAL DATA 0.00, c nomoulbio knaemaTypsl BBoga Entry,
BBEANTE HanpsPKeHMe NOCTOSIHHOroO Toka, oTobpaykaeMoe Ha gucnnee
mynbTumeTpa Keysight 3458A.

Tenepb BHOBb BBEAEHHbIE 3HAYEHMSI TOYEK KANMBPOBKM NO HANPSXKEHNIO
CMeLLEeHNs N0 NOCTOAHHOMY TOKY 3anucaHbl B O3Y ycTponcTsa.
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B NpoBepka u kannbpoBka

Kannbposka 1 BBOA 3Ha4YeHUs1 koahdpuumneHTa nepegaym HanpsHkeHms

NOCTOAHHOIO TOKa

MoakniounTe oTpuuaTenbHbIN Wyn LM poBoro MynstTumeTpa K knemme COM.
O6paTute BHMMaHUe, YTO HEKOTOPbIE TOYKN KannbpoBK/ OTpULLATENBHbI;
00s13aTEeNBbHO BBEANTE OTpULaTeNbHbIE 3Ha4YeHnsa Tovek kannbposkn CAL: DATA.

HenicTtBue

1

Moagkntounte LNMpPoOBO MyNbTUMETP (PEXUM N3MEPEHWUN -
HanpsKeHne NOCTOSAHHOro TOKa) HEMOCPEACTBEHHO K UCTOYHUKY
NepeMeHHOoro Toka. TpaHcdopmaTop Uy Harpy3o4HbIn pe3ncTop
(c™m. pucyHok B -1) He nogknovyanTe.

Haxmute coveTtanue knasuw [Shift] [Calibration], 3aTem nepenante
k komaHge CAL VOLT DC u HaxmuTe [Enter].

[nsa BBOAA 3HA4YEHWI NEPBOM TOYKN KannOpPOBKM HAXXMUTE coYeTaHme
knaeuw [Shift] [Calibration], 3aTem nepenanTe kK KOMaHae

CAL LEV P1 v HaxmuTe [Enter].

Haxmunte coveTtaHue knasuw [Shift] [Calibration], 3aTem nepenagnte
K komaHge CAL DATA 0.00, c nomoLubio knasmaTtypbel BBoga Entry,
BBEOMTE HanpsiKeHne NOCTOSAHHOro Toka, oTobpaxaemoe Ha
MynbTUMETpPE.

[nsa nepexofa Ko BTOPOW TOYKE KannMbpoBKN HAXXMUTE coveTaHne
knaeuw [Shift] [Calibration], 3aTem nepenanTe kK KOMaHae

CAL LEV P1, ¢ nomoulbto knaBuaTtypbl BBoga Entry nepengute K
napametpy P2 n HaxmuTe [Enter].

Haxmute coveTtanue knasuw [Shift] [Calibration], 3aTem nepenante
K komaHge CAL DATA 0.00, c nomoLubio KnasuaTtypel BBoga Entry,
BBEJUTE HanpsXXeHne NOCTOAHHOro Toka, oTobpaxaemoe Ha
MynbTUMETpPE.

[nga nepexona K TpeTbern ToUke KannmbpoBKN HAXXMUTE codeTaHne
knasuw [Shift] [Calibration], 3aTem nepenanTte k komaHge CAL LEV
P1, c nomoLublo knaesmaTypbl BBOAa Entry nepenante k napametpy P3
n HaxxmuTe [Enter].

Haxmunte coveTaHue knasuw [Shift] [Calibration], 3aTem nepenagnte
k komaHge CAL DATA 0.00, c nomoLbio knasnaTypbl BBogda Entry,
BBEAMTE HanpsKeHne NOCTOAHHOro Toka, oTobpaxaemoe Ha
MynbTUMETpPE.

HOucnnen

CAL:VOLT:DC

CAL:LEV P1

CAL:DATA 0.00

CAL:LEV P2

CAL:DATA 0.00

CAL:LEV P3

CAL:DATA 0.00

Tenepb BHOBb BBEAEHHbBIE 3HAYEHUSA TOYEK KAanMBpoBKN KOahdmumeHTa nepegaym

HanpsXXeHns NOCTOSAHHOro ToKa 3anucaHbl B O3Y ycTponcTaa.
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B NpoBepka 1 kanmbposBka

10
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Kannbposka 1 BBOA 3Ha4YeHUst koadbdpuumeHTa nepegaun
cpeaHekBagpaTUYHOMO HaMNpPsKEHUsS1 NepeMeHHOro Toka.

MoakntounTe LnpoBor MynbTUMETP (PEXUM N3MEPEHUN -
HanpsKeHne nepeMeHHOro Toka) HeNnOCPeACTBEHHO K MCTOYHUKY
nepeMeHHOro Toka C NoMOLLIbIO TpaHcopMaTopa

HaxmuTte coyetanme knasuw [Shift] [Calibration], 3aTem nepenanTte
k komaHge CAL VOLT AC n HaxmuTe [Enter].

[lns BBOOA 3HAYEHMIA NEPBON TOUKM KAarMOPOBKM HAXXMUTE codeTaHne
knasuw [Shift] [Calibration], 3aTem nepengnte K kKomaHge

CAL LEV P1 n HaxmuTe [Enter].

HaxmuTe coveTtanue knaeuw [Shift] [Calibration], 3aTem nepenanTte
k komaHge CAL DATA 0.00, c nomoLblo KnasnaTypbl BBoaa Entry,
BBEAMTE HanpsikKeHne nepemMeHHoro Toka, otobpaxaemoe Ha
MynbTUMETPE C y4eTOM TpaHcdopmaTopa.

[nsa nepexofa Ko BTOPOW TOYKE KanMBpPOBKU HAXXMUTE coYeTaHune
knasuw [Shift] [Calibration], 3aTem nepenauTe K kKoMmaHge

CAL LEV P1, c nomoulbto knaBsmnaTypbl BBoga Entry nepengute K
napameTpy P2 n Haxmute [Enter].

HaxmuTte coyetanme knasuw [[Shift] [Calibration], 3aTem nepenanTte
kK komaHge CAL DATA 0.00, c nomoLblo KnasuaTypbl BBoaa Entry,
BBEAMTE HanpshKeHne nepemMeHHoro Toka, otobpaxaemoe Ha
MyNbTUMETPE C y4eTOM TpaHcdopmaTopa.

[na nepexoaa kK TpeTben TOUKe KarMbpOBKN HAXMUTE CoveTaHme
knaeuw [Shift] [Calibration], 3aTem nepenante kK kKomMaHae

CAL LEV P1, c nomowsio knaemaTtypsl BBoga Entry nepengute kK
napametpy P3 n HaxmuTe [Enter].

HaxmuTe coyeTanue knasuw [Shift] [Calibration], 3aTem nepenanTte
kK komaHge CAL DATA 0.00, c nomoLbio krnasuaTypbl BBoga Entry,
BBEAUTE HanpshKeHne NepeMeHHOro Toka, otobpaxaemoe Ha
MyNbTUMETPE C y4eTOM TpaHcdopmaTopa.

[nsa nepexofa K 4YeTBEPTON TOUKE KanMBpOBKM HAXXMUTE codeTaHue
knasuw [Shift] [Calibration]], 3aTem nepenaguTe K kKomMmaHge

CAL LEV P1, c nomowbto knaemaTtypbl BBoga Entry nepengute kK
napametpy P4 n HaxmuTe [Enter].

HaxmuTe coyeTaHue knasuw [Shift] [Calibration], 3aTem nepengnTe K
komaHge CAL DATA 0.00, c nomoLblo KnasuaTypbl BBOAa Entry,
BBEAMTE HanpshKeHne nepemMeHHoro Toka, otobpaxaemoe Ha
MyNnbTUMETPE C y4eTOM TpaHcdopmaTopa.

CAL:VOLT:AC

CAL:LEV P1

CAL:DATA 0.00

CAL:LEV P2

CAL:DATA 0.00

CAL:LEV P3

CAL:DATA 0.00

CAL:LEV P4

CAL:DATA 0.00

Tenepb BHOBb BBEAEHHbIE 3HAYEHUSA TOYEK KannMbpoBKkn KoapdrumneHTa nepegaym

cpeaHeKBaapaTUYHOro HanpsHKeHUsi NepeMeHHOro Toka 3anucaHsl B O3Y

YyCTPOMNCTBA.
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B NpoBepka 1 kanmbposBka

KannbpoBka ypoBHS cpabaTbiBaHWNsI CXEMbI 3aLLMTbI OT NepeHanpsiKeHus

1 Haxmute coveTtaHnue knasuw [Shift] [Calibration], 3aTem nepenante  CAL:VOLT:PROT
k komaHge CALVOLT PROT u HaxmuTe [Enter].

2  OxupanTte 3aBepLUEHNS YCTPOMCTBOM 3HAYEHUS KanMOpOBOYHOW
KOHCTaHTbI ANdA CXeMbl 3almTbl OT nepeHanpshkeHus. Mo 3aBepLueHnto
BblYMCNEHNA ancnnen nepenaéT B pexnm Meter.

Tenepb BHOBb BBEAEHHOE 3HAYEHME TOUKM KannbpoBKN HanpsXKeHus
cpabaTbiBaHMs CXeMbl 3alnTbl OT NepeHanpsikeHus 3anncaHo B O3Y ycTponcTBaa.

Kanm6p0|3|<a M BBOJ 3Ha4YeHNA cpegHekBaapaTn4HOro 3Ha4yeHms Cusbl TOKa

1 lMogkntounte unpoBO MyrbTUMETP (PEXMUM N3MEPEHUN -
nepeMeHHoe HanpsKeHue, CpeaHeKBaapaTUYHOE 3HAYEHUNE), LIYHT U
Harpy304HbIA PE3NCTOP COrfacHo pUcyHky B -1, ko4 S1 gormkeH
ObITb 3aMKHYT.
2  Haxmute covetaHume knasuw [Shift] [Calibration], 3atem nepengute  CAL:CURR:AC
k komaHge CAL CURR AC v HaxxmuTe [Enter].
3 [ns BBOAA 3HAYEHUIN NepBOM TOYKM KannbpoBkn HaxmuTe codetaHne  CALILEV P1
knaeuw [Shift] [Calibration], 3aTem nepengnte kK komaHae
CAL LEV P1 n HaxmuTe [Enter].
4 Haxmwute coyeTanue knasuw [Shift] [Calibration], 3atem nepengute  CAL:DATA 0.00
kK komaHge CAL DATA 0.00, c nomoLbio krnasuaTypbl BBoga Entry,
BBeAUTE cpedHeKBagpaTUYHOE HanpsbkeHne cunbl Toka,
BblYMCNAEeMOE KaK OTHOLLEHUEe cpeaHeKBagpaTUYHOMo 3HaYEHWS
HanpsXXeHUsa 1N CONPOTUBMNEHUS LLYHTA.
5 [nga nepexoga ko BTOPOW TOYKE KanMOPOBKN HAXXMUTE COYETAHME CAL:LEV P2
knasuw [Shift] [Calibration], 3aTem nepenauTe K kKoMaHge
CAL LEV P1, c nomowbto knaemaTtypbl BBoga Entry nepengute kK
napameTpy P2 n Haxmute [Enter].
6 Haxmute covetaHue knasuw [Shift] [Calibration], 3atem nepengute  CAL:DATA 0.00
kK komaHge CAL DATA 0.00, c nomoLblo KnasnaTypbl BBoaa Entry,
BBEAUTE cpedHeKBagpaTUYHOE HanpsbKeHne Cusnbl Toka,
BblYMCNAEMOe Kak OTHOLLEeHWe cpefHeKBaapaTUYHOro 3Ha4YeH s
HanNpPsHKeHUs N CONPOTUBMNEHUS LUYHTA.

Tenepb BHOBb BBEAEHHbIE 3HAaYEHUSA TOYeK KannbpoBKM cpeaHeKBagpaTUYHOro
3Ha4eHus cunbl Toka 3anucaHbl B O3Y ycTponcTea.
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B NpoBepka 1 kanmbposBka

KaJ'IVI6pOBKa M BBOA 3HAYEHUA cpeaHekBaapaTtn4HoOro 3Ha4yeHnd Ciiibl TOKa.

1 Mogkniounte LMPOBON MyrbTUMETP (PEXUM N3MEPEHUN -
nepemMeHHoe HarnpsiKeHne, CpefHeKBaapaTUYHOE 3Ha4YeHne), LYHT U
Harpy3o4HbI Pe3UCTOP COrflacHo puUcyHKy B -1, krod S1 gormkeH
ObITb 3aMKHYT.
2  Haxmute coyetanue knasuw [Shift] [Calibration], 3aTtem neperiaute  CAL:CURR:MEAS
kK komaHge CAL CURR AC u HaxxmuTe [Enter].
3 [Inga BBOAA 3HAYEHUN NEPBON TOYKN KannbpoBkn HaxkmuTe covetaHne  CALILEV P1
knasuw [Shift] [Calibration], 3aTem nepenauTe K KoOMaHge
CAL LEV P1 v HaxmuTe [Enter].
4 Haxmwute coueTanue knaeuw [Shift] [Calibration], 3atem nepengute  CAL:DATA 0.00
K komaHge CAL DATA 0.00, c nomoubio KnaesmaTypbl BBoga Entry,
BBEAMTE CpeaHeKkBagpaTUYHOEe HanpsXXeHue Cunbl TOKa,
BblYMCNAEMOE Kak OTHOLLEeHWe cpefHeKkBagpaTUYHOro 3Ha4YeHus
HanpsXXeHUsa 1 CONPOTUBMNEHNSA LUYHTA.
5 [nsa nepexona Ko BTOPOW TOYKe KannmbpOoBKN HAXXMUTE CoYeTaHne CAL:LEV P2
knasuw [Shift] [Calibration], 3aTem nepenauTe K kKoMmaHge
CAL LEV P1, c nomoulbto knaBsnaTypbl BBoga Entry nepengute K
napameTtpy P2 n HaxmuTe [Enter].
6 Haxmute coyetanue knasuw [Shift] [Calibration], 3aTem neperigute  CAL:DATA 0.00
K komaHge CAL DATA 0.00, c nomoLbio KnasmaTypbl BBoga Entry,
BBeAUTE cpedHeKBagpaTUYHOE HanpsbkeHne Cunbl Toka,
BblYMCNSAEMOE KaK OTHOLLIEHMEe cpefHeKBaapaTUYHOro 3Ha4YeHus
HanpsXXeHUsa N CONPOTUBMNEHUSA LLYHTA.

Tenepb BHOBb BBEAEHHbIE 3HAYEHNSA TOUEK KanMbpoBKM cpeaHeKkBaapaTn4HoOro
3Ha4YeHus cunbl Toka 3anmncaHbl B O3Y ycTponcTea.
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B lNpoBepka n kannbposka

KaJ'IVI6pOBKa BbIXOOHOIo nMmnegaHca

1 TlogkntoumnTe K BbIXO4y TONbKO Harpy3oyHblv peanctop. OctansHoe
obopyaoBaHne NogknoYaTb He cnegyeT

2  Haxmute covetaHue knasuw [Shift] [Calibration], 3atem nepengute  CAL:IMP
kK komaHge CAL IMP n HaxmuTe [Enter].

3 Oxwupante 3aBepLUEHNs] YCTPONCTBOM 3HAYEHUS KannbpoBOYHOM
KOHCTaHTbI OS5 CXeMbl 3alnTbl OT nepeHanpsikeHus. Mo 3aBepLueHuto
BblYMCIEHNA AMCNen NepenaéT B pexmm Meter.

Tenepb BHOBb BBEAEHHOE 3HAYEHME TOYKM KanMbpoBKN BbIXOAHOMO MMneaaHca
3anuncaHo B O3Y ycTpoucTsa.

CoxpaHeHune KanmbpoBOYHbIX KOHCTAHT

CoxpaHeHune kanMbpoBOYHbIX KOHCTAHT Nepe3anncbiBaeT
CyLLeCTBYHOLLME B SHEProHe3aBMCMMOM namaTn. Ecnu Bbl He

NMPUMEYAHNE yBepEeHbl, YTO XOTUTE COXPaHUTb HOBbIE KOHCTaHTbI, MPONyCcTUTE
9TOT war. KanmbpoBka NCTOYHUKA NEPEMEHHOIO TOKa B TakOM
cnyyae octaHeTcs 6e3 M3MeHeHWN.

1 Haxmute covetanune knasuw [Shift] [Calibration], 3atem nepengute  CAL:SAVE
k komaHge CAL ON u HaxmuTe [Enter].

2 [nsa 3aBeplleHnsa KannbpoBKM HAXXMUTE codeTaHmne knaeuw [Shift] CAL OFF
[Calibration], 3atem nepengute k komange CAL OFF n HaxmuTe
[Enter].
BbinonHeHue komaHg *RST n *RCL Takke npMBOoaMT K 3aBEPLUEHMIO
KanubpoBKu.
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B NpoBepka 1 kanmbposBka

CmeHa naponsa ans pexxmma kanmbpoBKu.

3aBofcKon Naporib Mo ymon4yaHuio - 0. Bbl MOXeTe n3MeHUTbL naponsb, Korga
NUTaHWA NepeMeHHOro Toka HaxXoAMTCA B pexrnmMe Kanubposku (4N vero
TpebyeTcs BBECTU CyLLECTBYIOLUIA NapOorb).

HewnctByiiTe cneayowmm obpasom:

1 Haxmute covetanune knasuw [Shift] [Calibration], 3atem nepengute  CAL:ON 0.0
k komaHge CAL CURR AC u HaxxmuTe [Enter].

2 C nomoLlbio knaemaTypbl BBoga Entry BBeguTe TekyLmnin naposb u
HaxmuTe [Enter].

3 Haxwmute coyetanue knasuw [Shift] [Calibration], 3aTem nepevignte  CAL:PASS 0
K komange CALPASS.

4  BseguTte HOBbIN Naposib C KNaemaTypbl. Bel MOXeTe ncnonb3oBaTtb
noboe 4ncno ¢ WecTblo umdpamm 1 oNUMOHANbHY AECATUYHYIO
TOuYKy. Ecnu Bbl xoTute, YtoObl YHKLUMS Kanmbposku paboTana 6e3
kakoro-nmbo napons, uameHnte naposb Ha 0 (Honb).

Ecnu Bbl xoTuTe, 4TOObLI PYHKUMA KanmbpoBkM paboTana 6e3
kakoro-nmbo napons, nameHnte naposnb Ha 0 (Honb).
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B NpoBepka 1 kanmbposBka

CoobuieHuns 06 owmbkax npu kanmbposke

CoobueHunst 06 owmbKax, KOTopble MOryT BO3HUKHYTb BO BPEMS KannbpoBky,
nokasaHbl B criegytoLlen Tabnuue.

Ta6nuua B-5 Koabl owmnbok
Koo owmbkn 3HayeHue

401 CocTosiHMe BHYTPEHHErO KItoYa 3anpeLlaeT KanmbpoBKy
(annapaTtHasa yHKums).

402 HeBepHbI naponb KannbpoBKu.

403 KanubpoBka He akTuBMpoBaHa.

404 CumnTaHHble 3HaYEeHNS KAaNMBPOBOYHBLIX KOHCTAHT HEKOPPEKTHbI.

405 KannbpoBOYHbIE KOHCTAHTbI, BbIYUCIEHHbIE MPOrPaMMHbIM

06pas3om, HEKOPPEKTHBbI.

406 Hel'lpaBVIJ'IbHaFI nocnengoBaTesibHOCTb KOMaH KaJ'IVI6pOBKI/I.
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B NpoBepka u kannbpoBka

KannbpoBka ¢ ucnons3oBaHmem nHtepdenca GPIB

Bbl moxeTe oTkannbpoBaTb MCTOYHMK NMUTAHUSA NEPEMEHHOMO TOKa C MOMOLLbIO
SCPI komaHg, BblgaBaeMbIx KOHTponnepom rno nHtepdgency GPIB. MNMepea
KannbpoBKoOW Npu NOMOLLM KOHTpornepa ybeamtech, YTo Bbl YBEPEHHO
BbINONHAETE KannbpoBKy ¢ nepedHen naHenn. Kaxgas komaHga KanmbpoBKuy,
BbINONHAEMas C nepegHen naHenu, umeet cooTseTcTByOWYO SCPI KomaHay.
Komangpl kannbpoBkmn Ha si3bike SCPI ob6bacHATCA B pa3gerne 3 4OKyMeHTa
Keysight Models 6811C, 6812C, and 6813C AC Power Solutions Programming
Guide.

CoobueHuns o6 owmnbkax npu kannbposke, nepeaasaemMblie no nHtepdericy GPIB,
yKasaHbl B Tabnvue B-5.
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C Coo0bLeHunsa ob owmbkax

C CoobweHunsa ob owmbkax

CNNCOK COOBLLEEHNIM OO OLLMOKAX ..evuvvrneerneeneeeeeeeessennseseesnsenssennsenneens 173
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C Coo0bLeHunsa ob owmbkax

Cnucok coobLyeHnmm od owmbdkax

B aTom npunoxeHun npuBeaeHbl Homepa oWnboK, OPMUPYEMbBIX NCTOHHUKOM
NUTaHNA NePEeMEHHOro Toka, a Takke Ux onucaHus. Homepa owmnbok BelgatoTCA
OByMs1 cnocobamu;
- Homepa ownbok oTobpakatoTcsl Ha nepefHen naHenm
- HOMepa oWnBOK 1N COOBLLIEHNS CYNTBIBAOTCA C MOMOLLbIO 3anpoca
SYSTem: ERRoOr?; B pe3ynbTarte 4aHHOro 3anpoca Homep OLnGKN
3anucbIBETCA B NepeMeHHYI0 1 Bo3BpallaeT Ba napametpa: NR1 n cTpoky.
B cnegytowen Tabnuue nepedncnenbl ownbKM, CBA3aHHbIE C CUHTAKCUYECKUMU
owmnbkamm SCPI n npobnemamu B hyHKUMOHMPOBaHUN MHTEpdpenca. B Hem Takke
nepevncrieHbl olWnbKK, 3aBucsLLmMe OT ycTponcTea. MiHdopmauus BHyTpU ckobok
He BXOAMWT B cTaHAApTHOe coobLleHne 06 ownbke, HO BKITHOYEHA A5 YTOYHEHMS.
Mpn BO3HMKHOBEHUN OLLINMGBOK, B Pernctpe coctosiHms cTaH4apTHOro coobITust
3anucbliBatoTca gaHHble B outax 2, 3, 4 unu 5:

Tabnuua C-1 Homepa ownbok
Homep ownbkn OnucaHue / o6bACHEHUE / NpUMEpDI

Owunbkmn ¢ Homepom ot -100 go -199 (yctaHaBnuBatrT 6uT N25 perucrpa Standard Event Status)

-100
-101

-102
-103

-104
-105

-108
-109

-112
-113

-121
-123

-124

Owwnbka komaHabl [06wasi]
Heponyctumbli cumBon

CuHTakcuyeckas owmbka [Hepacno3HaHHas KOMaHaa Uy TUn AaHHbIX]
Heponyctumbl pasgenurenb

Owwmbka TMna gaHHbIX [T.e., “OKngaeTcsa YMCno Unu cTpoka, nonyyvyeH 6nok AaHHbIX”]
Komanga GET He paspelueHa

MapameTp He paspelleH [CNULLIKOM MHOro napameTpoB]
OTcyTCcTBYET NapameTp [CMULLKOM Maro napameTpos]

Cnuwkom gnvHHasa komaHga [Makcumym 12 cumBonos]
HeonpeaeneHHbI 3arofnoBoK [onepaumsa He pa3peLueHa ans 9Toro yCTponcTeal

HeponycTtumbln cuMBOM B HOMepe [BKItoYaeT «9» B BOCbMEPUYHbIX AaHHbIX U T. A.]

Yucnosoe nepenoriHeHre [CNULLKOM 60mbLLoe 3KCNOHEHUManbHoe YnUcno;
CTeneHb 3KCMOHEHTbI> 32 K]

Cnuwkom MHOro undp [CNUWKOM ANMHHBIN; Nnony4eHo 6onee 255 undp]
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C Coo0bLeHunsa ob owmbkax

Ta6bnuua C-1 Howmepa ownbok (MpogormKeHne)

Homep ownbkn OnucaHue / o6bACHEHUE / NpUMepbI

-128 Yucnosble JaHHbIE HE paspeLleHbl.

-131 HeponycTumbin cydduKe [Hepacno3HaHHble eANHULBI UMW HE COOTBETCTBYIOLWME eOMHULbI].
-138 Heponyctumbin cyddomkc.

-141 HeponycTumble cCMMBOSbHbIE AaHHbIE [HEOONMYCTUMbIN MW HEPACNO3HAHHbLIM CUMBOS].
-144 CunmMBOnbHbIE AaHHbIE CMULLIKOM AJTMHHBI.

-148 CuMBOSbHbIE JAHHbIE HE OOMYCKAKTCA.

-150 Owmnbka CTPOKOBbLIX AaHHbIX.

-151 HeBepHble cTpokoBble AaHHbIe [K npumepy, END npuvHAT nepen kaBblykamu].

-158 CTpoKoBble AaHHbIE HEOOMYCTUMBbI.

-160 Owwnbka 6noka AaHHbIX.

-161 HekoppekTHbIn 610k gaHHbIX [k npumepy, END npuHAT nepen 4nNvHOM OaHHbIX].

-168 Bnok gaHHbIX HeJoMyCTUM.

-170 OwunbkKa BblpaKeHus.

-171 Heponyctumoe BbipaxeHue.

-178 HeponycTMble AaHHbIE BblIpaXXeHUS.

Ownbkmn c Homepom ot -200 go -299 (yctaHaBnusatoT 6uT N24 peructpa Standard Event Status).

-200 Owmnbka ncnonHeHuna [obLuag].

-221 KoHhnnKT HacTpoek [NpoBepbTe TeKyLlee COCTOAHNE YCTPOMCTBA].

299 ,EI,aHHbJe 3a npegenamu gonycTMMoro AnanasoHa [Hanpumep, Crivwkom 6onbLume Ans aToro
YyCTPOMNCTRA].

-223 CnuwwkomM MHOrO AaHHbIX [M3 NamATK; BroK, CTPOKa UIK BbipaXXeHNe CRULLKOM AMVHHOE]

-224 Heponyctumoe 3HaveHve napameTpa [B 3aBUCMMOCTU OT YCTPONCTBA].

-225 HepoctaTtoyHo namaTw.

-270 Owmnbka makpoca.

-272 OwunbkKa BbINOMHEHNA MaKpoca.

-273 Heponyctumaga meTka makpoca.

-276 Owunbka pekypcumn makpoca.
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C Coo0bLeHunsa ob owmbkax

Ta6bnuua C-1 Homepa owmnbok (npogorkeHne)
Homep owmnbkn  OnncaHue / o6bACHEeHWE / npuMepkl
=277 lNepeoonpeneneHne makpoca He paspeLleHo.

CuctemMHblie owun6ku ¢ Homepom ot -300 fo -399 yctaHaBnuBawT 6uT Ne3 peructpa Standard Event
Status

-310 Owwnbka komaHgbl [obwas].
-350 Cnuwkom MHOro ownbok [owmnbkn ¢ Homepom Gonee 9 TepsalTCA U3-3a NepPEnOSIHEHNS
oyepeau].

Owunbkm 3anpoca ¢ Homepom ot -400 go -499 ycraHaBnuBarT 6uT Ne2 perucrtpa Standard Event
Status

-400 Owwnbka 3anpoca [obuwas].
-410 3anpoc NPEPBAH [3anpoc, 3a koTopbiM cneayeT DAB nnu GET go 3aBepuleHns oTBeTal.

3anpoc HE 3ABEPLLUEH [npnHATO HenomnHoe coobLleHue].

-420

-430 3anpoc BJIOKNPOBAH [CrivLWIKOM MHOro 3anpocoB B KOMaHA4HOW CTPOKeE].

-440 3anpoc HE 3ABEPLLEH [nocne HeonpeaeneHHoro oTeeTal.

Owunbkun camoTtectupoBaHus ot 0 no 99 ycraHasnusatroT 6MT Ne3 pernctpa Standard Event Status
0 HeT owmbok.

1 HeBepHas koHTposibHasa cymma cekumm RDO aHeproHesasucumoro O3Y.

2 HeBepHas koHTponbHas cymma cekuumn RAM CONFIG aHeproHesasucumoro O3Y.

3 HeBepHas koHTponbHas cymma cekunm RAM CAL aHeproHesasucumoro O3Y.

4 HeBepHas koHTponbHasa cymma cekumm RAM WAVEFORM aHeproHesasucumoro O3Y.
5 HeBepHas koHTponbHasa cymma cekumm RAM STATE aHeproHesaBucumoro O3Y.

6 HeBepHas koHTponbHasa cymma cekumm RAM LIST aHeproHesasucumoro O3Y.

7 HeBepHas koHTposnbHaa cymma cekumm RAM RST aHeproHesaBucumoro O3Y.

10 RAM self-test.

11-31 Owwnbka camonposepkmn LIAT, oxmgaemoe 3HadeHmne <n>, cumTaHo <reading>.

40 Owwmnbka camogmarHoCTMKN HanpskeHus, Boixog 1.

41 Owmnbka camogmarHoCTMKM HanpPsKeHus, BbIxoq, 2.

42 Owmnbka camogmarHoCTMKN HanNpPsKeHus, Bbixoq 3.

43 Owwnbka camogmarHoCTUKK Toka, BbixoA 1.
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C Coo0bLeHunsa ob owmbkax

Ta6bnuua C-1 Howmepa ownbok (MpogormKeHne)

Homep owmnbkn OnucaHune / o6bsACHEHUE / npumepbl

44
45
60
61

62
63

64
65
66
67
70
71
72
80
90
91
92
93
94
95
96
97

Owmnbka camoanarHOCTUKM ToKa, BbIxoA, 2.
Owmnbka camoanarHOCTUKM ToKa, Bbixo 3.
Owwnbka nutepdenca JTAG MNMINC.
Owwnbka obpasa MNINC.

HecooTBeTtcTtBme Bepcun MINC.
Heponyctumoe Hanps)KeHne aHanoroBom LWNHbI.

Owmnbka koHUrypaumoHHbix gaHHbix MJTAC.

HecooTtBeTcTBME KOHTPOSbHOM CyMMbl [3Y.

HecosmectumocTb MJINC n MN3Y.

Bepcus MN3Y Bhiwe oXngaemMon.

Heponyctumoe HanpsXeHue WWHbI MUTaHUsA BEeHTUNATopa.

Heponyctumoe HanpsKeHue WuHbl nutaduna 3,3 B.

Heponyctumoe HanpshkeHne aHanoroBowm LWuHbl 5 B.

Owmnbka camonpoBepKM LUNHBI LMPOBOro BBOAA/BbIBOAA.

HesepHasa koHTponbHas cymma cekumm RAM 10 DATA aHeproHesasucumoro O3Y.
HesepHasa koHTponbHasa cymma cekumm ROM VERS sHeproHesasucmumoro O3Y.
HesepHasa koHTponbHasa cymma cekumm RAM SERIAL aHeproHesasucumoro O3Y.
HesepHasa koHTponbHas cymma cekumm RAM MAC ADDR aHeproHesasucumoro O3Y.
HesepHasa koHTponbHasa cymma cekumm RAM LAN aHeproHesaBucumoro O3Y.
HeBepHasa koHTponbHasa cymma cekumm RAM HTTP aHeproHesasucumoro O3Y.
HesepHasa koHTponbHas cymma cekumm RAM PERSONA aHeproHesaBucumoro O3Y.
HesepHasa koHTponbHasa cymma cekumm RAM CAL INFO aHeproHesaBucumoro O3Y.

Homepa ownb0ok, cneuncdpunyHbix ana ycrpoucts (ot 100 no 32767) yctaHaBnuBaroT 6uT Ne3 perucrpa
Standard Event Status

200
201
210

OTBeT OTCYyTCTBYET.
MNepeaHas naHenb He OTBeYaer.
Owunbka kKagpoBOM CUHXPOHU3ALNN.
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C Coo0bLeHunsa ob owmbkax

Ta6bnuua C-1 Homepa owmnbok (npogosmkeHne)

Homep owmnbkum OnucaHune/obbsacHeHne/npumepsb!

211 Meperpyska 6ydepa yHMBEepcanbHOro aCMHXPOHHOIO Npuémonepenartymnka.
212 MPUHAT HEBEPHbLIN TOKEH.

213 Meperpyska 6ydepa NnpnémHuka.

214 Meperpyska BxogHoro 6ydepa.

215 Meperpyska BbIxogHoOro 6ydepa.

216 Owmnbka cnHxpoHnsauumn npuemHmka RS-232.
217 Owmnbka KOHTpOns YETHOCTU NpueMHuka RS-232.
218 Meperpyska npuemHunka RS-232.

219 Owmnbka CMHXpOHM3auun.

220 Meperpyska npuemHuka RS-232.

Ownbka CUHXPOHU3aLnn yHnBepCcasribHOro aCMHXpoOHHOro npmémonepenaTqMKa

221 nepegHen naHenu.

299 Ownbka KOHTpONA YETHOCTM YHMBEPCANbHOro aCMHXPOHHOrO NpuémonepenaTymka
nepegHen naHenu.

223 Meperpy3ka 6ydepa nepegHen naHenu.

224 TanmayT nepegHen naHenu

401 CocTosiHMe kntoya 3anpelaeTt kanmbposky (annapaTtHas PyHKUKS).

402 KannbpoBOUHbI Naporib HEBEPHBIN.

403 KannbpoBka He BKOYeHa.

404 CunTtaHHble 3Ha4YeHUS KanMBPOBOYHbLIX KOHCTAHT KanMOpPOBKN HEBEPHDI.

405 PacueTHble 3Ha4YeHMs1 KanNnMOPOBOYHbLIX KOHCTAHT KaNMOPOBKN HEBEPHBI.

406 HenpaBunbHas nocneaoBaTefibHOCTb KOMaHA KannbpoBKMU.

481 ButoBag owmnbka.

501 LAN oTknto4veH.

502 HeBepHbIn IP-agpec.

503 [sounHon IP-agpec.

504 LAN He yganocb Bo306HOBUTL apeHay DHCP.

505 He ynanocb HacTpouTb LAN.
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C Coo0bLeHunsa ob owmbkax

Ta6bnuua C-1 Howmepa ownbok (MpogormKeHne)

Homep owmnbkn OnucaHune / 06bsAcCHeHUe / npumepsbl

506
507

600
601

602

603
604
605

606
607

608
609

610
614

900

Nutepdenc LAN He nHnummpoBaH.
Owwnbka nHtepdenca LAN VXI-11.

Cnuckn napaMeTpoB UMEIDT PasfnNyHyLo OSNHY.

3apaHHas BenuunHa 1 hopma HanpsikeHUs NpeBbILAeT MakcMMaribHoe 3Ha4YeHne.

3agaHHas BenvunHa 1 oopma Hanps>KeHUst NPEeBbILIAET BONbT-CEKYHAHYHO
XapaKkTepuUCTUKy TpaHcdopmMaTopa.
KomaHaa npymeHuma Tonbko K nHtepdency RS-232.

an/IHFIT I'IyCKOBOIZ CUrHan oo 3agaHHoOro Yncna cYMTbiIBaHUI nepen nyckoBbiM CUTHAIIOM.

3agaHHoe cpeagHekBaapaTtn4Hoe 3Ha4YeHne ToKa CJTIUMLLKOM BbICOKO ANA Anana3oHa
HanpsXXeHunA.

dopma BbIXOAHOrO HanNpPsKeHNsa He 3agaHa.
Pexumbl VOLT, VOLT:SLEW n FUNC:SHAP HecoBMeCcTUMbI.

Bbixop pe3ynbTaToB n3MepeHus 3a JonyCTUMble Npeaensi.
Meperpy3ska BbixogHoro 6ydepa.

KomaHga He MOXeT ObITb BbINOJSTHEHA HA OCHOBE TekyLmnx HacTpoek SYST:CONF.
NameputenbHasa owwmoka.

Owmnbka 0OHOBIEHMSI BCTPOEHHOIO NPOrpaMMHOro obecneyveHusl.
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OAHHASI CTPAHULA HAMEPEHHO OCTABJIEHA MYCTOM

McTouHmkn nuTaHusa nepemeHHoro Toka 6811C, 6812C, 6813C — PykoBo4CcTBO MO 3Kcnnyataumm 179



D Onuwna 019

Onums 019, Harpy3o4Has cnocobHocTb 2000 BA. ..., 181
TexHuyeckme xapakTepucTukm yCTponcTs ¢ onumen 019................ 182

McTouHmkn nuTaHusa nepemeHHoro Toka 6811C, 6812C, 6813C — PykoBo4CcTBO MO 3Kcnnyataumm 180



D Onuwua 019

Onuwmsa 019, HarpysoyHast cnocobHocTb 2000 BA.

Onumsa 019 gocTtynHa TONbKO ANs1 UCTOYHMKOB NUTAHUSI MEPEMEHHOIO TOKa
mogenu 6813C.

Onuusa 019 obecneyvnBaeT NoOBbILWEHNE HArpy3o4Hon cnocobHocTn ot 1750 BA go
2000 BA. [1na goctmkeHnsa NOBbILLEHHOW HAarpy304HOM CNOCOBHOCTY BLIXOQHOE
cpedHeKkBaapaTUYHOE HanpsXeHne, HanpsXKeHne NOCTOSIHHOMO ToKa 1
cpeaHeKkBagpaTU4YHbIe 3HaYEHNs1 TOKa He3HAYMTENBbHO YBENNYUNCH A0
MaKcMMarbHbIX 3Ha4YEHWI, yKa3aHHbIX B Tabnuue D-1.

OCHOBHbIM OrpaHn4yeHMeM, HaknagbiBaemoe Ha ycTponcTaa ¢ onuuen 019 no
CpaBHEHMIO CO CTaH4aPTHbIMU YCTPOUCTBaMU, ABMNSETCS YMEHbLUEHNE Anana3oHa
BbIXOAHbIX YacToT o 45-100 Iy,
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D Onuua 019

TexHn4yeckne xapakTepucTmkn yctponcts ¢ onumen 019

B Tabnuue D-1 nepedncrneHbl TEXHUYECKUE XapaKTePUCTUKN UCTOYHUKA NUTAHUS
NnepemMeHHOro Toka. 3Ha4eHNsa TEXHNYECKNX XapaKTeEPUCTMK rapaHTUPYOTCA B
OunanasoHe TemnepaTyp okpyxatowlen cpeabl oT 0 oo 40 °C. Ecnu He ykasaHo
NHOE, TEXHMUYECKME XapaKTEPUCTMKN CnpaBeanvBbl ANsS CUHyconapbl C
PE3UCTMBHOWN Harpy3kon B guanasoHe BbiXoAHbIX YacToT 0T 45 My go 1 klu B
pexMMme nepemeHHoro Toka nocne 30-MMHYTHOroO NporpeBsa.

Ta6bnuua D-1 TexHUYeCKne XapaKTepPUCTUKU

Mapaverp ___________________________Keysight6813C Onuus 019

da3za 1

MakcuManbHble BbIXOOHbIE 3HA4YEHUSA

MoLlHoCcTb 2000 BA

MoLLHOCTb NOCTOSIHHOIO TOKa 1500 BT

CpegHekBagpaTU4HOE 3HAYEHUE HaNPSXKEHUS 308 B

HanpsixeHne NoCTOSAHHOro Toka +436 B

HanpsixkeHne pasBaskn ¢ 3a3eMieHnem 308 Bc/436 B nocTosAHHOro ToKa

CpegHekBagpaTU4HOE 3Ha4YeHne Toka (B pexume 16 A

peanbHOro BpeMeHw)

[MOCTOAHHBIV TOK 10 A

[MoBTOPSAKOLWMNCA UMMNYITbCHBLIN TOK 48 A

HenoBTopAIOLWMIACS MMMYNbCHBLIN TOK (BpOCOK) 48 A
3 npu 16 A (KoadbdpuumeHT

KoadppmumeHT amnnunTyabl (TOK) aMnNuTyabl Bbile MNP MEHbLUNX
TOKax)

[lnanasoH 4acToThbl BLIXOAHOIO HanpsiXeHus MNMocTosAHHbIN TOK;45 Y -100IM,

ToyHOCTb 3afaHns NnapamMeTpoB (PEXUM Onpeaernenns cpeaHekBaapaTuYeckux 3HadeHun
npu 25 °C £ 5 °C), £ (% BbIXOQHOrO 3HAaYEHUSA+CMeLLEeHNne)

CpepgHekBagpaTuyHoe HanpsibkeHme (45 - 100 Mu) 0,15% + 0,3 B
YacToTa 0,01% + 10 mkI'y,
HanpsikeHne NoCTOAHHOro Toka 0,5% +0,3B
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D Onuumsa 019

Ta6nuua D-1 OkoH4yaHue

Keysight 6813C Onuws 019

TouHocTb nsmeperus (npu 25 °C £5 °C), £ (% BbIXOAHOTO 3HAYEHUS +CMeLLeHne)

CpenHekBagpaTudHoe HanpsbkeHue (45 - 100Tu) | 0,03% + 100 mB
YacTtoTa 0,01% + 0,01 'y,
HanpspkeHne noCcTosiHHOro Toka 0,03% + 150 mB

Ta6nuua D-2 [ononHUTENbHbIE XapaKTEPUCTMKM

230 B nepeMeHHoro Toka +10%
[nanasoH NepeMeHHOro HanpsikeHust NUTaHus (230 B nepemeHHoro Toka
HOMWHAanbHO)
Bec HeTTO 30,1 kr
Bec 6pyTtTO 34,59 kr
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E Onuymna 020

OnucaHue aHanm3artopa MOLLHOCTU
Onuwnga 020 gocTynHa B cnegyowmx yCTpoOMCTBax:

- Keysight 6811C AC WcTouHuK nuTaHna nepemeHHoro Toka (375 BA),
- Keysight 6812C AC UcTo4HMK nuTaHusa nepemMmeHHoro Toka (750 BA),
- Keysight 6813C AC VcTo4uHuk nuTaHusa nepemeHHoro Toka (1750 BA).

B ycTtpownctse ¢ onumen 020 nmeeTcs 4ONOMHUTENBHBLINA BXOA aHanu3aTpa
MOLLIHOCTW Ha 06paTHOM CTOPOHE KOpMNyca MCTOYHMKA NUTAHUSA NePeMEHHOro Toka,
BHELLHMIA TOKOU3MEPUTENBHLIN WYHT, U Kabenb Ans NogKITYeHNs
TOKOU3MEPUTENBHOrO LYHTa K UCTOMHUKY NUTaHUA nepeMeHHoro Toka. Onuna 020
nobaensieT crnefyowme BO3MOXHOCTM K CTaHAAPTHLIM BO3MOXHOCTSIM MCTOYHMUKA
NUTaHNA NEPEMEHHOro TOKa:

— BXOAbl Ha 3a4Hen NaHenun Ana N3MepeHns HanpsKeHUst U Toka, C
BO3MOXXHOCTSIMM CXOOHbIMW C AOCTYMNHBLIMW B CTaHOAPTHOM UCTOYHUKE
NUTaHNsa NepeMeHHoro Toka,

— BO3MOXHOCTb UCMOMb30BaTb 060N LWYHT NS U3MEPEHUs BHELLUHEro
TOKa, YTO NO3BONSAET BbIMNOMHATL M3AMEPEHME TOKA B OYEHb LLUMPOKOM
AnanasoHe BeryuH,

— BbIMOSHATb TOYHO CUHXPOHU3MPOBAHHbIE N3MEPEHUSA MeXAY BXO4aMu
aHanusatopa MOLLHOCTW Ha 3agHen NaHenu n BbIXO4OM MCTOYHUKA
NUTaHUA NEPEMEHHOrO TOKa; 3TO BO3MOXHO, Tak Kak aHanvsaTtop
MOLLLHOCTW MMEET CBOM COOCTBEHHbBIV BblAENEHHLIN Oydep ans
pe3ynbTaToB N3MepeHus,

— BbIMNOSHATb AOMOMHUTENbHbIE U3MEPUTENbHbIE KOMaHAbl, KOTOPbIe
MOryT GbITb UCNONb30BaHbLI NPW NUCCref0BaHUM UCTOYHMUKOB
G6ecnepebonHOro NUTaHmsa (Hanpuvep, ANa U3MEPEHNs BpeMEHN
nepeaayun, MakCumanbHOro HanpPsPKeHUs, U KOHTypa ha3oBoM
CVYHXPOHU3auun),

— bopMuMpoBaTb YaCTOTHYK MOAYSALMNIO BLIXOLHOMO CUrHamNa MCTOMHUKA
NUTaHMsA NePeMEHHOro TokKa.

Kak nokasaHo Ha pucyHke E-1, komnnektaums aHanm3artopa MOLHOCTM Takke
BKIOYAET B ce0s TOKOM3MEPUTENBHBIN LUYHT, KOTOPbIN AOMMKEH ObiTb MOAKIMIOYEH K
BbIXOAY UCMbITyemMoro obopyaoBaHusa ansa obecneyeHms TOHHOCTU U3MEPEHMS
HanpsXXeHns 1 Toka.

XapaKkTepuCTUKN 1 ONONHUTENbHbIE XapaKTEPUCTUKM aHann3aTopa MOLLHOCTM
npuBeAeHbI B KOHLE 3TOr0 OKYMEHTa.
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Kabenu nuTaHuA, nocTaBnAeMsle

Bxon avanMsatopa ATaMiA i ovcight )
(aT4NKN TOKA W HanpsKeHs) Yol / LlyrT npowazoncrea Keysight

|—

WICTOYHMK NUTAHKA - f
nepemeHHoro Toka
Bton

(Bun choky)
WCTOYHMKA NUTAHKA
nepemenHroro Toka  [onb3oBatensckie
Kabenu nuTaHma

Bxon | TECTMpyemoe
YCTROWCTBO

PucyHok E-1 Cxema nogkntodeHus yctporncTea ¢ onuuen 020
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E Onuymna 020

Onucanue nepe/J,HeVl naHesin - AonorfiHeHuA

[nsa paboTbl ¢ aHann3aTopomM MOLLHOCTW MCMOMb3YHTCA Te Xe npoueaypbl
ynpaBneHna ¢ nepegHen naHenu, KoTopble NCNONb3YITCS ANd N3MepeHus
napameTpoB paboTbl OCHOBHOMO BbIXOA4a MCTOYHMKA MUTAHUA NepeMeHHOro Toka.
[o6aBneHbl ykazaHHble HUXe KOMaHAbl, NO3BONAOLWME CYUTBIBATL pe3ynbTaThl
NU3MepeHns aHanmMsaTtopa MOLLHOCTH, 3aaBaTb 3Ha4YeHne MOayNMpyemon
YyacToTbl M KannbpoBaTb BXOA aHanu3aTtopa MoWwHocTU. B 6onblunHCcTBE cnyyaes
BaM HY)XHO HaxaTb A unu ¥ Ha knaematype doyHKumin Function gnst goctyna K
NYyHKTY MeHto. [1ns BBOAA 3HAa4YeHMs napaMeTpa HaxXmuTe KHOMKY A unn ¥ Ha

Knaswuile sBoga Entry.

® 1115V 60 Hz

®2 120V 60 Hz

[na nepexona mexay @1 n @2
HaXxMMmamTe KnasuLly

Phase Select

Ecnu BbibpaHo @1, To oTobOpaxkaeTtcs
pes3ynbTaT U3MepeHnsi C OCHOBHOTO
BbIXOAa.

Ecnu BbIGpaHo @2, To oTobpaxaeTcs
pes3ynbTaT U3MepeHnsi C aHanmasaTopa
MOLLIHOCTW.

FM OFF BkntoueHmne 1 BbIKNOYEHNE YaCTOTHOM
moaynsumm (ON nnn OFF).

FM:FREQ 50 BBog moaynvpyemon 4acTtoThl.

FM:DEV 10 BBoa MmakcMManbHOro OTKIOHEHUS

[ns nepexona mexay
KoMaHgamun meHio Freq
ncnonb3ynTe Krnasuwmn

MOAYNIMPYEMON YacTOThI.

Avnvin'Vv,

Input

FREQ:SRC VOLT

[nsa nepexoga mexay
KOomMaHgamun MeHto Input
NCNonNb3ynTe KNnasmLn

Avin 'V,

BBoa UCTOYHMKa MOAYNUpPYHOLLLErO
curHana (HanpsbkeHue unm Tok).
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E Onuwnsa 020

[ns nepexona Hayano kanubpoBku no

CAL:CURR: EXT

Mexay KoMaHgamu TOKY.
MeHto Calibration . ) Hauyano kannbpoBku no
ucnone3ymnTte CAL:VOLT: EXT HaNPsHKEHNO.
Knasnwuv A min 'V,
SHUNT 3HayeHne conpoTnBNEeHUs

BHeLLHero wyHTta B OMm.

Mpn OoTCYTCTBUM CUMrHaNa Ha BXo4e aHanns3aTtopa MOLLHOCTU, Ha
PVMEYAHUE avcnnee nepegHen naHenn MoxeT 0TobpaxaTbCa OYEHb

BbICOKOYACTOTHOE 3HayYeHne. OTO HOpMarbHO, Tak Kak Ha

N3MEepPUTENbHOM BXOAE OTCYTCTBYET BHELLHWIA CUrHarn.

Bxon aHanusaTopa
MOLLIHOCTHU

PI/ICYHOK E-2 3agHas naHenb UCTOYHMKA NUTAHUSA nepemMeHHOro Toka
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YKasaHus no NoakKno4YeHuto

Mepea BbiNOHEHMEM NHOOLIX MOAKMOYEHWI BbIKNIOYNTE YCTPOMCTBO.

Bxop aHanuaaTtopa MOLHOCTN MMEET BXOAbI OS5 U3MEPEHUS, KaK HAaMNpspKEHUS,
Tak 1 Toka. Kaxabli nsmepuTenbHbIn BXo4 UMeeT KoHTakTbl HI n LO.
LleHTpanbHbIN KOHTaKT coeanHMTens He ucnosnbdyetcs. MakcumansHoe
HanNpsPKeHNe n3onauumn mexay nobbiM KOHTAKTOM U 3a3eMSIEHMEM COCTaBMnseT
300 B nepemeHHoro Toka (+ 425 B nocT. Toka).

MogkntounTe BXoA aHann3aTtopa MOLLHOCTU K BHELUHEMY LUYHTY C MOMOLLbO
kabens (anvHa 1 m) npounssogctea Keysight. ObpaTtute BHMMaHue, 4TO
COeVHUTENN UMEIOT KoY U Kabernb MOXHO NOAKIMYNTE €QUHCTBEHHO
BO3MOXHbIM 06pa3om. [1na otcoeanHeHns kabens oT yCTPONCTBA, HYXXHO
NOTSIHYTb €ro Hasag,.

Ha Bxoabl V SENSE aHanmnsaTtopa MOLWHOCTU BCeraa AOMKeH NoaaBaThbCcs
CUrHan, gaxe ecnun naMmepeHune Hanps>keHust He BblnonHsaeTcA. INockonbky
N3MEPEHUS YACTOTbl NPON3BOAATCSA NYTEM U3MEPEHNSA CUrHana
HanNPs>KEHUNA, U MHOTWe pesynbTaTbl U3MEePEHUs aHanmMsaTopa MOLLHOCTH
3aBUCAT OT TOYHOro M3MepPEHNs YactoTbl. Ecnun cnrHan HanpskeHus
HegoCTyneH, ncnonb3ynte komaHay SENSe: FREQuency: SOURce (nnu
€€ 9KBMBAneHT Ha nepeaHen naHenun), 4Tobbl BbIOpaTh M M3MEPUTL
Y4acTOTYy OT TEKYLLEro TOKOBOro curHana.
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Ha pucyHke E-3 nokaszaHa cxema noaKnioveHus.

E[_L(s HI L0 Hi .-\“ V SENSE | SENSE
COEAMHMTEHI: SENSE SENSE H LO H LO
(cTopoHa McTouHMKa . WEHH
MUTaHUA NePeMEHHOro ToKa) | BE}H
il
| 2 1| o i ;\COEAHHMTEHI:
C e At 1+ (cTopoHa LyHTa)
~—1"1 OGonouka

PucyHok E-3 lNogkrntoyeHnsa npu BeINOSTHEHUN U3MEPEHUI

He cHMMaliTe n3onaTop € KpbILWKK, MOCKONbKY OH obecnevmBaeT 3aLnTy
| MCTOYHMKA NepeMeHHOro Toka OT paspsiia CTaTU4eCcKoro anekTpuyecTsa. 3a
: yKasaHUsIMK N0 N3MEHEHWIO ANUHBI kKabensa obpaTtuteck B CNyxoy
TexHmyeckon nogaepxkm Keysight.

OCTOPOXHO! B npouecce paboTbl knemmbl 6yayT MMeTb NOTEHUMan MHAUN.
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BHELWHMIN WYHT 1 nogknioyeHne Harpyskum
TokonsmepuTenbHbIN WYHT, NOCcTaBnsembln Keysight, meeT kak BXOOHbIE
(NMnHKWA), Tak 1 BbIXogHbIE (Harpyska) pasbemsbl. [lonb3oBaTens OOMMKEH
NpUroToBUTL Kabenu Ans NOAKNIOYEHUSA NNHUIA NEPEMEHHOIO TOKa K BHELLHEMY
LWYHTY 1 OT Hero. Keysight noctaBnseT oanH kabenbHbIA KOXYX N5l BXo4a
NCTOYHMKA NepeMeHHOro Toka 1 ABa KabenbHbIX KOXyxa Ans wyHTta. Bece Tpu atu
KOXyxa cobuparoTcsa 1 ycTaHaBnMBalTCA OAMHaKoBbIM 06pasoM. Monb3oBaTtens
HeceT OTBETCTBEHHOCTb 3a UCMOMb30BaHME 3TUX KOXKYXOB NPW BbINONIHEHUN
nogkntoyeHnn. Obpatute BHMUMaHWe, 4YTO A5 BbIXOA4a NepeMeHHOro Toka
NCTOYHMKA NUTaHMSA NePEMEHHOr0 TOKa NpeayCMOTPEH OTINYHBIN OT OCTaNbHbIX
KOXYX.
Ha cnegytowem pucyHke nokasaHbl pasbembl Load u Line Ha BHeELLHEM
TOKOM3MepuTernbHOM LWyHTe. OB6paTnte BHUMaHWE Ha pacnonoxeHue dasHbIX,
HenTparnbHbIX U 3a3eMISIOLLMX KOHTAKTOB U COOTBETCTBYOLLMM 06pa3om
coeauHute kabenu. O6paTnTe BHMMaHNE, YTO COEANHEHNS HA BLIXOAE UCTOYHMKA
nepemMeHHOro Toka He HaxOAsTCS B TOM Xe nopsiake Ha 6apbepHoM 6roke, 4To n
Ha 6apbepHOM 6noKe LWyHTa.

YIPO3A BE3OINACHOCTMW. lNocne 3aBepLueHns BCceX NOAKMOYEHWI Bbl
OCTOPOXHO! AOMMKHbI 3aKpenuTb 3aLUMUTHBIN KOXYX, TaK Kak B npoLecce paboTbl KneMmbl
OyayT MMeTb NOTEHUMan IMHAN.
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1. HelTpanksHeIA NPOBOOHWK
(DenbIn MNM CUHKWIA)
1 2. ®a3HLIi NPOBOOHKUK
e ¥ @ (KOPWYHEBLIN MMM YEPHKLIR)
2 ) 3. [NpoBOOHKWK 3a3eMNEHNA
: 6 7 8 (WENTO-3eN&HLIN, 3eN&HLIM)
4 Kabenkt nuTaHuA
o. ['alka coegmHUTENHA
miy. il 6. PeanHoean onopa
4" I 1. 3aWMWTHLIR KOXYX
' 8. PukcaTop kabens

PucyHok E-4 lNogknioyeHna
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PVICYHOK E-5 Cxema NOAKIMKYEeHUA N nNpaBuiibHadA OopneHTaund WyHTa

OCTOPOXHO! B uensax obecneyeHnsa 6e3onacHocTn y6eamTech, YTO LWYHT NOMeLLEeH
: 3TMKeTKoM BBepx. Ha pucyHke E-5 nokasaHa npaBunbHasi OpueHTaums LWyHTa.
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Beoa napameTpos LWyHTa

Mocne 3aBepLieHund noakroy4eHns kabenemn, BO3MOXHO BKITHOUUTL U npoBeEpPUTb
WCTOYHMK NMUTaHNA NepeMeHHOro Toka, Tak Kak 3TO OnucaHo B pasgerne 3

«I'IpOBepKa nocre BKIMIO4YEeHUA».

Ewe oguH war npu nposepke ycTponcTea ¢ onuunen 020 saknioyaeTcs B TOM,
4yTO6bl YOeauTbCs, YTO B YCTPOMCTBO BBEAEHO NpaBUiibHOE 3HaAYeHne
conpoTmBreHus WwyHTa. YTobbl NpoBEpPUTL 3Ha4YeHMe JaHHOro napameTpa,

OEeNCTByMTE crneayowmm obpasom:

JewnctBune

1

2

BkntoumTe NCTOYHUK NUTaAHUS NepeMEHHOro Toka 1 OXAUTECh, NokKa
3aBepLUNTCA ero BHyTpeHHee caMOTeCTUpPOBaHUe.

HaxmuTe coyeTtanue knasuw [Shift] [Calibration], 3aTem nepenagnTe K
komaHge SHUNT n HaxmuTe [Enter].

Y6eautecb, 4TO 3HaYeHME CONPOTUBIIEHNSI HA AMCNIIee COOTBETCTBYET
3Ha4yeHuIo, 3anMCaHHOMY Ha BHELLHEN CTOPOHE BHELUHEro
TOKOM3MEPUTENBHOrO LUYHTA.

Ecnn cooTBeTCTBYET, NEpengnTe B pexxum nsmepeHunsd, Haxas [Meter].
loToBO.

Ecnu He cooTBeTCTBYET, CneayeT BBECTM NPaBUITbHOE 3HAYEHME.
HencteyiTte cneayowmnm obpasom:

HaxmuTte covetaHme knasuw [Shift] [Calibration], 3aTem nepenauTe K
komaHge CAL ON m HaxmuTe [Enter].

Mpn Heob6xooMMOCTM BBEAMTE C KnaBmaTtypbl BBoga Entry
KannbpoBo4HbIN Naporb 1 HaxmuTte [Enter]. Ecnu naponk okaxeTtca
BepHbIM, uHankatop Cal byaet cBETUTLCS.

HaxmuTe coyeTanue knaeuw [Shift] [Calibration], 3aTem nepenagnTe K
komaHge SHUNT. Beegute 3HayeHue, COOTBETCTBYIOLLEE
CONPOTMBIIEHUSA LLYHTA, YKa3aHHOe Ha 3TUKETKE Ha BEPXHEN YacTn
Kopnyca TOKOU3MepUTENbHOrO WyHTa. 3atem Haxmute [Enter].
HaxmuTe coyeTanue knaeuw [Shift] [Calibration], 3aTem nepenagnTe K
komaHge CAL SAVE n HaxmuTe [Enter].

[nsa 3aBepLUeHUs KanMbpoBKN HAXMUTE COYETaHME KraBuLL

[Shift] [Calibration], 3aTem nepengute kK komange CAL OFF u
HaxmuTe [Enter].

Beoanmoe 3HavyeHne conpoTuBneHna WyHTa NPpUMEHNUMO TOJbKO And

Oucnnen

SHUNT 0.01

CALONO0.0

SHUNT 0.01

CAL:SAVE

CAL OFF

aHanmsatopa MOLWHOCTU U HE BITUAET Ha pe3ynbTaTbl USMEPEHNA NAapaMETPOB

BbIXOZHOIO CUrHana nepemMeHHoro Toka. [lloaTomy, npu BBoAE 3HAYEHUS
COMPOTUBIEHUS LLYHTA, UTHOPUPYMTE CBEYEHNE NHANKATOPOB @1 1 @2.
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Beoa KomaHa v 3Ha4YeHUW NnapamMeTpoB C NnepegHeN NnaHenu

BBoa napameTpoB 4acTOTHOW MO4ynAunmn

[anee onuckiBaeTcs cnocob BBoAa NapaMeTpoB YacTOTHON MOAyNsaUMK.

HenictBue Oucnnen
1 Ha knaeunatype dyHkumi Function Haxxmute [Freq]. 3atem nepengnte k. FM:FREQ 1
komaHge FM: FREQ, 4TobGbl BBECTW 3HAYEHME MOAYNIMPYEMOW YacTOThI.
C nomoLbo UndpoBon KnaBmaTypbl BBegUTE 3HaYEHNEe MOAYNMPYeMon
YyacToThbl U HaxxmuTe [Enter].
2 YT06bI YCTAHOBUTL MakCMMarnbHYH OEBUALMIO BbIXOLHOW YaCTOThI FM:DEV 10
HaxxmuTe [Freq]. [ns BBoga 3Ha4YeHWUs AeBvaunm 4acTtoThl NnepenanTe K
komaHge FM: DEV. C nomMoLublo umdpoBON KnasnaTypbl BBeaNTe
3HayeHune n Haxxmute [Enter].
[leBmaums 4acToTbl A0IMKHA OblTb MEHbLLE 3HAYEHUSA YaCTOThbl BbIXOHOIO
HanpskeHnsa He meHee 4yem Ha 0,001 My. B npoTnBHOM criydae 3To
npmBeaeT K BO3HMKHOBEHMIO OLLIMOKM C kogom 613

3 Bkntounte yactoTHyto mogynaumio, Haxas [Freq], Boibepute napameTp FM ON
FM OFF, 3atem BbiGepute 3HadeHne ON, 3atem HaxxmuTe [Enter].
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Mcnonb3oBaHue nepeaHeit naHenu npu paboTe ¢ aHanM3aTopoM MOLLHOCTU

[anee npuBeaeHbl cBeaeHnst 0 cnocobe Bbibopa NCTOYHUKA NOSyYeHNst
pe3ynbLTaToB U3MEepeHUI

HenictBue Oucnnen
[1ns Bo3BpaTta B pexum namepeHnin Haxmute [Meter]. [ns nepeknoyeHuns
MeXAy OCHOBHbIM BbIXO4OM M BXOO4OM aHanu3atopa MOLLHOCTW cnegyeT
HaxumaTb [Phase Select]. CumBon Ha aucnnee, pacnosfioXXeHHoe C ero
neBoro Kpas, otobpaxxaeT cMMBON ®1 Npy NOMyYeHUU AaHHbIX OT
OCHOBHOrO BbIxoAa, NMnMbo cMMBON P2 NpU NOMy4YeHUN AaHHbBIX OT BXoA4a
aHanusaTopa mMolHocTu. Ecnu Ha ancnnee otobpaxaeTca cuMBon G2 1
OYeHb 6onbLIOe 3HaYeHNe YacTOoTbl, 3TO 0ObIMHO O3HAYaeT, YTO Ha BXxoae
aHanusatopa MOLLHOCTW OTCYTCTBYET CUrHar.

O6paTute BHMMaHue, 4YTo HaxaTtmem knaeuwu [Phase Select] Takke
BblGMpaeTCca NCTOYHUK M3MEPUTENBbHBIX AaHHbIX, K KOTOPOMY NPUMeEHseTCs
TeKywu ananasoH. KomaHga Tekylwero agnana3oHa HaxoanTCs B MEHI0
Input.

@2 115V 60 Hz

BbinonHeHne namepeHui ¢ NOMOLLIbIO aHanmM3aTopa MOLLHOCTHU

BbinonHeHne Bcex BUAOB U3MepPEHUI OCHOBAHbI Ha MOMy4YeHUn 1 nocneayoLlemn
0bpaboTke MHdopmaumm o curHanax. MiHdopmaumsa o popme curHana nocrtynaet
nnbo € BbIXoga UCTOYHMKA NMUTaHUS NepeMeHHoro Toka, nbo ¢ Bxoaa
aHanusatopa MOLLHOCTU. ECnNn NCTOYHUK NUTaHUS NepeMeHHOro Toka BKIIOYEH, TO
NMOCTOSAHHO BbINOSTHAETCA U3MepeHne, Ha Aucnnee 06HOBATCS AaHHbIE C
aKTMBHOMO MCTOMHUKA pe3ynbTaToB uamepeHus. [JocTyn K namepuTenbHbIM
OYHKLUMSIM BbINOMHAETCA C NOMOLLLIO kKnasuwmy [Meter]. 3To MeHto MoXeT BbITb
NCMNOMb30BaHO Kak Npu paboTe C BbIXOAOM UCTOYHUKA NUTaHWUS NepeMEHHOro ToKa,
Tak U CO BXOAOM aHanuMsaTtopa MOLLHOCTW.

DYHKLMN onpefeneHns 3HadeHns napameTpoB rapMOHUK NPUMEHNMBbI
n npu paboTe ¢ aHanNM3aToOpOM MOLLHOCTMW.

Ecnu Ha gucnnee otobpaxaetcsa OVLD, To 3To 03Ha4yaeT, 4YTO Ha BXOA
noaaH CnULLIKOM 60NbLUOK curHan.

®yHKuMM ons paboTbl C aHANM3aTOPOM MOLLIHOCTM AOCTYMNHbI U3 MeHto Meter.
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Henctene

ﬂ,]‘lﬂ nepeknyeHna Ha aHasiim3aTop MOLWHOCTHU Haxunmante Phase

Select

Mpu BbIGOpE BXOAa aHanM3aTopa MOLLHOCTU Ha AUchnee nosiBUTCS

cumBon Q2.

Haxatnem knasuwm [Meter] n nocnegytowmm Haxxatnem knasuwm ¥
MOXHO BbIGpaTh (OYHKLMN U3MEPEHUsT creayoLmx napameTpoB:

cpegHekBagpaTUYHOE HanpsKeHne 1 YacTtoTa (Mo yMOnYaHuio)
cpeaHeKBaapaTUYHOE HanpshKeHne 1 cpeaHeKBagpaTUYHbIA TOK
cpegHekBagpaTUYHbIN TOK M YacToTa (Mo YMONYaHuio)
cpeaHeKkBaapaTUYHOE Hanps>KeHne N MOLLHOCTb

KO3 PULMEHT aMnnnTyabl NO TOKY

MaKCUMarsbHbIN TOK, MOBTOPSIOLLNNCS

MaKCUManbHbIA TOK, He MOBTOPSAOLLMIACA

noJiHad MOLLHOCTb
peakTtnBHasa MOLLHOCTb

KO3 PULMEHT MOLLHOCTH

Henctene

Oucnnen
®2 115V 3.04A

@2 <value>V <value>Hz
@2 <value>V <value>A
@2 <value>A <value>Hz
@2 <value>V <value>W
@2 <value> CREST F
@2 <value>A PK REP
@2 <value>A PK NR

@2 <value> VA

@2 <value> VAR

@2 <value> PFACTOR

Oucnnen

Ecnu curhan HanpsaXeHua oTCyTCTByeT, cneayert Bbl6paTb TOKOBbI cuUrHan B

KayecTBe UCTOYHUKA AaHHbIX O YacToTe.
Haxmute [Input], Boibepute komaHay FREQ:SRC VOLT, 3aganTe en
3HayeHne CURR, HaxxmuTe [Enter].

¢2 115V 60 Hz
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MCTOYHMK NUTaHNA NEPEMEHHOIO TOKa MCNOMb3YeT 3HaYEeHNE YacTOTbl BbIXOAHOIO
HanNpPsPKEHUS NPY BbIYUCIIEHNUM MHOMMX NapaMeTpoB BbIXOAHOMO curHana. [ans
N3MepeHUI NapamMeTpoB BbIXOLHOIO HaNpshKeHUs UCnonb3yeTcs 3agaHHoe
3Ha4YeHne 4YacToTbl BbIXOAHOTO HanpsbkeHust. [Npu paboTe ¢ aHann3aTopom
MOLLIHOCTW 13 COCTaBa MCTOYHUKA NUTaHUS NepeMeHHOro Toka UCnosnbL3yeTcH
3Ha4YeHue 4YacToTbl, namepeHHoe Ha Bxoge V SENSE. 370 yctaHoBka no
ymonyaHuio. Takke, B Ka4eCTBE UCTOYHMKA AaHHbIX O YacToTe, MOXHO BbibpaTh
Bxoa | SENSE.

[anee ykasbiBaeTcsa cnocob BbINOMHEHWS 4AaHHOIMO 4ENCTBUS.
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TexHnyeckne xapakTepUCTUKN aHann3aTopa MOLLIHOCTM

Tabnuua E-1 TexHu4eckne xapakTepucTukm

MapameTp Keysight 6813C Onuua 020

TouHocTb nsmeperus (npu 25 °C 15 °C), + (% BbIXOAHOrO 3HAYEHUs + CMeLLeHune)

Cpe,D,HeKBa,D,paTVILIHOG 3Ha4YeHne HanpaxeHnsa

(45 - 100 W)

0,03% + 100 mB

OT1>100Tuy go 500 I'y

0,1% + 100 mB

OT1>500Ty mo1kly

0,2% + 100 mB

HaI'IpFI)KeH ne NoOCToAHHOIo TOKa

0,03% + 150 mB

CpegHekBagpaTUYHbINA TOK (BEPXHUIA Anana3oH)

(45 - 100 Tw)

0,05% + 10 mA

OT1>100Tuy po 500 Iy

0,05% + 15 MA

OT1>500Ty po1kly

0,05% + 30 MA

CpegHekBagpaTU4HbIN TOK (HWXXHUA gnanasoH)

(45 - 100 T'u)

0,05% + 1,5 MA

OT1>100Tuy po 500 Iy

0,05% + 8 MA

OT1>500Ty pmo1kly

0,05% + 25 mMA

lMoBTOpAKOLWMIACA MaKCUMasbHbIN TOK, BEPXHUI AnanasoH
(45 MNu-1 kly)

0,05% + 150 mA

MoBTOpAIOLWMIACA MakCUMaribHbIA TOK, HWXKHUIA Anana3oH
(45 'y-1 kl'y)

0,03% + 150 mA

MowHocTb (BA), HWXHMI gnanasoH

(ot 45Ty go 100 Iw)

0,1% + 1,5 BA + 1,2 mBA/B

(ot >100 Ny go 500 Iy)

0,1% + 2 BA + 1,2 mBA/B

(ot >500 Ny go 1 kly)

0,1% + 6 BA+ 1,2 MBA/B
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Tabnuua E-1 TexHnyeckne xapakrepucTunkm (NpogormKeHme)

Mapawers =~ keysight 6813 On 020

MowwHocTb (BA), BEpXHMI AnanasoH
(o1 45Ty oo 100 Ny)

(ot >100 Ny go 500 Iy)

(ot >500 Ny go 1 kl'y)

MowwHocTb (BT), HUWKHWI granas3oH
(o1 45Ty oo 100 Ny)

(ot >100 Ny go 500 Iy)

(ot >500 Ny go 1 kl'y)

MowwHocTb (BT), BEpXHUI OManasoH
(oT145Tu oo 100 Ny)

(ot >100 Ny go 500 Iy)

(ot >500 Ny oo 1 kl'y)

KoachdmumeHT mMmoLHOCTH

0,1% + 1,5 BA + 12 MmBA/B
0,1% + 2 BA + 12 mBA/B
0,1% + 6 BA + 12 MBA/B

0,1% + 0,3 Bt + 1,2 mB1/B
0,1% + 1,2 Bt + 1,2 mB1/B
0,1% + 2,5 Bt + 1,2 mB1/B

0,1% + 0,3 BT + 12 MB1/B
0,1% + 1,2 Bt + 12 MB1/B
0,1% + 2,5 BT + 12 MB1/B
0,01

TOYHOCTb N3MepeHUs napameTpoB rapmoHuk (50/60 I'u, npu 25 °C 15 °C,

(% BbIXOOHOrO 3HAYEHUs + CMeLLEeHue)
AMNNMTYda HanpsKeHus

AMnNnutyga Toka (HWXHUI AManasoH),
OCHOBHasi rapMOHM1Ka

"apmMoHuKM oT 2 o 49

Amnnutyga Toka (BepXHUn guanasoH),
OCHOBHasi rapMOHM1Ka

"apmMoHUKM oT 2 o 49

PasBsaska ¢ 3a3emneHvem
[unanasoHbl nsmepeHun
MNepemeHHOe HanpsixeHne

Hanp;m(eHme MOCTOAHHOIO TOKa

Tok

0,03% + 100 mB + 0,2%/kl 'y,
0,03% + 1,5 MA

0,03% + 1 MA + 0,2%/kly
0,05% + 5 MA

0,05% + 3 MA + 0,2%/kly,
300 Bcka/425 B nocr roka

OT1 0 go 300 Bee
+425B

180 A nuK (BepXHU JnanasoH)
18 A nuK (HWKHUIA Anana3soH)
13 Acks MAKCUManbHO, ANUTENLHO
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Taobnuua E-1 TexHun4yeckme xapakTepucTuku
MapameTp Keysight 6813C Onuuns 020

PaspelueHne namepeHui
CpegHekBagpaTU4HOE HanpshkeHme 10 mB
CpegHekBagpaTU4HbIA TOK 2 MA

KoahdmuneHT rapMmoHNYECKNX UCKAXKEHWI

(aMnnuTyaa OCHOBHOWM rapMOHUKM 25% 5% namepeHHoro sHavenus + 0,1%
NOMHON LLKanbl):

CpefHsas OUCKPETHOCTb U3MEPEHUI

TOYHOCTb CUHXPOHM3aLMK < 100 HC
O61bém Bydepa nsameputenbHbIX AaHHBIX 4096 Toyek
CuHXpOHM3aums nsamepeHne/reHepaumnsa < 50 mkc

[nana3oH ANCKPeTHOCTM BbIBOPKM Ot 25 no 250 mMkc
TOYHOCTb ANCKPETU3ALMM 3HAYEHUI 12 6ut
HanNpsKeHUs/Toka

Pa3psigHOCTb ouMdpOBaHHbIX AaHHbIX O 16 6
HanpsYKeHUn/Toke T
OnuTenbHOCTb N3MepeHns NapaMeTpoB rapMOHUK (aMnnuTyaa)
Meas:Curr:Harm? <n> 400 mc
Meas:Array:Curr:Harm? 10 ¢

Ta6nuua E-2 [lononHutenbHble XapakTepucTuKn

MapameTtp [Keysight 6811C Onuua 020  Keysight 6813C Onuus 020
Keysight 6812C Onuusa 020

Bec HeTTO 30 «kr 31 kr
Bec 6pyTTO 34,49 kr 35,49 kr
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[MpoBepka n kanubposka ycTponcTea ¢ onuunen 020

B naHHOM pasgene onucaHbl Npoueaypbl NPOBEPKM 1 KannbpoBKn yCTPONCTB C
onumen 020. Jo6aBbTe 3TM Npoueaypbl B Npouenypbl, ONUcaHHbIE B

MpunoxeHun B.

OnucaHHble npouenypbl MPOBEPKN HE OXBaTbIBAOT BCe paboyne napameTpsl,
ogHako cnegyet ybeouTbesi, YTO UCTOYHUK MUTaHUS NepeMeHHOro Toka paboTtaeT
NpaBUNMbHO.

Bo BpeMsi npoBepkn Unn KannbpoBKM BbIXOA UCTOYHMKA NMUTAHUS NEPEMEHHOTO
TOKa A0SKEH ObiTb BKIOYEH, NO3TOMY crieayeT cobniogaTb OCTOPOXKHOCTb, Tak Kak
Ha BbIXOOHbIX KIeMmax OyayT MMeTbCsa HanpsKeHUs N TOKW.

MpoBepKy BLINOMHANTE Nepes KannmbpoBKO UCTOYHMKE NUTaHNUA NEPEMEHHOrOo
TOKa. ECnm UCTOYHUK NUTaHWs NepemMeHHOro Toka NPoXOANUT YCreLLHO
npoueaypbl NPOBEPKK, TO YCTPOWUCTBO paboTaeT B npedenax CBoMx
KanMGpOoBOYHbIX NPEAENOB U HE HY)XAaeTCsA B MOBTOPHOW KanubpoBKe.

INeTanbHble HanpsXeHuUs

MakcumanbHoe HanpspkeHre Ha BbiXo[e UCTOYHUKA NepeMeHHOro

HaNPSXKeHUsI MOXeT UMeTb BenuuuHy 425 BonbT. MNpu KOHTaKTe BbIXOAHbIX
KNEMM C YErIOBEYECK/M TENOM B CIy4ae Mofaqin HanpshKeHIst NoCNeaCTBuS

MOryT 6bITb NeTanbHbIMU. PaGoTbl C BKIMOYEHHbLIM YCTPONCTBOM AOMKHbI

BbINOMHATLCS KBANUPULIMPOBAHHBLIM U NLEH3NPOBAHHLIM

3NEKTPUKOM M JOIKHbI COOTBETCTBOBATL MECTHbIM NpaBuiaM yCcTponcTea

3NEKTPOYCTaHOBOK.

Tpebyemoe obopyanoBaHue

[nsa npoBepkn n kannbpoBkn TpebyeTcs obopyaoBaHue, yka3aHHOE B crieaytoLen
Tabnvue (Mnn 3KBMBanNeHTHoe emy).
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Ta6nuua E-3 Tpebyemoe obopyagoBaHme
HaumeHoBaHue XapakTepuctuka PekomeHayemasa mogenb

CoeagnHuTenb BXoauT B
5-Tn KOHTaAKTHadA BUNKa KOMMMEKT NOCTaBKN 0360-2681
ycTpowncTtaa ¢ onumen 020.
PaspelwweHne — 10 HB npu
BennyuHe curHana 1 B

Lindpposoi BonbT™MeETP Pa3psiaHOCTb — 8,5 Keysight 3458A
TouHocTb <20 %o

Natymk Tokal?] 0,01 Q, £200 %o Guildline 7320/0.01

Harpy3ouHbiii pe3ncTop 30 Q, 100 BT MUHUMYM

KoHgeHcaTtop (Tonbko ans 1.0 Mk®, 50 B 0160-3490

KannbpoBKKM)

DyHKUMOHanbHbIM reHepatop | 50 mB, 500 mB, Keysight 335118

(Tonbko Ang kannbpoBKK) 60 Ny cuHyconaa

GPIB koHTponnep MNonHasi COBMECTMOCTb CO 82350C wunu akBuBarneHT

ctangaptom GPIB

[a]4-KOHTaKTHbI TOKOU3MEPUTENbBHBIA LLIYHT UCMONMb3YETCS NS YCTPAHEHUS OLLMOKN M3MEPEHUS BbIXOAHOTO TOKA, BbI3BAHHOW NaAeHUAMI HaNPSHKEHWS B
CoeaNHUTENbHBIX MPoBoAax. MoaKMouMTe BONLTMETP HEMOCPEACTBEHHO K KIEMMaM KOHTPONS TOKa.

[Mpouenypa npoBepku

[anee npu onucaHum npoLeaypbl NPOBEPKU NpegnoraraeTcs, YTo Bbl MOHMMAaETE,
KaK ynpaBnaTb UCTOYHMKOM NUTaAHUSA NEPEMEHHOro ToKa C NnepegHen NaHenu, kak
00bsicHsIeTCSA B pa3sgene 4 «[llepedHas naHenby.

BbinonHuTe cnegytowime npoBepkn Ans nposepky paboTbl B ykazaHHOM nopsigke.
1 MNpoBepka npu BKNIOYEHUMN.

2 TOYHOCTb M3MEPEHUS HAMPSHKEHNS.

3 TOYHOCTb N3MEpPEHUN ToKa.

MICTOYHMK NUTaHNA NepeMEHHOro TOKa A0JTKEH NPONTH
CamMOTEeCTMPOBaHME, NPEXAE YEM Bbl CMOXETE NPOAOITKUTD
NPOBEPKY.
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Cxema BbINOSTHEHUS! MPOBEPKM

Keysight 6811C/IG812C/6813C

BEMSE r__—.l_ 'J::J

AHanuzatop

L MOLLHOCTH
Keysight 34584, Al | CICHOBHOW BRIXOA
u 1 BENTE
Lndpoeoi o | g1 cou cor’
MY B THMET] - e
4 Rs d RL
Ri - Harpy2odHER pezrcTop (30 O, Keysight 34588 =
RS TOKOWMZMEPHTENEHBIA WyHT (0,01 OM), Lindpoeol S R
MyNETHMETD
A.
vt 335 11A l* Keysight 6811CI6812CI6813C

DYHKUMOHANEHEIR

reHepaTop . 1%,
- sAHanuzatop
; MOLLHOCTH
Keysight 3458A .
" : .8 "
Lndposo# ; - 1 / (JCHOEHOM BLIXOA,

MyNeTHMETD o

C1= FKongeHcaTop EmeocTer 1 Med
B.

SCMSC
gl | g COM| COM by

PucyHok E-6 Cxema BbINOMHEHUS NPOBEPKU
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Mpoueaypa NnpoBepKn M3MepeHUs HanpsHKeHUs1 aHanM3aToOPOM MOLLHOCTH

B xone oaHHOM NpoBepKn NPOBEPSATCHA TOYHOCTb U3MEPEHUI HANPAXKEHMS
aHanus3aTtopoM MowHocTU. B neBor yactn ancnnes gormkeH otobpaxarbes
CMMBONN @2, yKa3blBasi Ha 0TobpaxeHue JaHHbIX C aHanM3aTopa MoLHoCTK. Ha
yactn A pucyHka E-6 nokasaHa cxema BbINOSTHEHNA NpoBepkn. N3mepbTe
BbIXOAHOE HanpshKeHne nepeMeHHOro Toka HenocpeacTBEHHO Ha BbIXOAHbIX

KneMmmax.
1 y6eDMTer, YTO UCTOYHUK NMUTAHUA NEPEMEHHOIO TOKa

BbIKMoYeH. MNogkrntounte undpoBon MynbTUMETP K
BbIXOAY UCTOYHUKA NUTAHWUS NEPEMEHHOMO TOKa.
MopkntounTte BXoa namepeHust HanpsbkeHus (V SENSE)
aHanusatopa MOLLHOCTW K BbIXO4Y UCTOYHMKA MUTaHNUS
nepemMeHHOoro Toka (CMm. YacTtb A pucyHka E-6).

2 BkntounTe NCTOYHUK NUTaHUS NEPEMEHHOIO Toka 6e3 *RST
Harpy3ku. COpocbTe yCTPOWCTBO, BbIMOMHUB KOMaHA4y
*RST B meHto Output.

3 Ecnn Ha gucnnee He oTobOpaxaeTcsa cMMmBon @2, ®2 0V 60 Hz
HaxxmuTe knasuwy [Phase Select].
4 3apavite BbIXOAHOMY HarpsiKeHUo BENMYNHY WHavkaTop CV ceeTutcs

150 BonbT 1 ycTaHOBUTE NpeaenbHOMY 3HaYEHUHO
BbIXOZIHOIO TOKa MakcuMmaribHOe 3Ha4eHue.

5 BkntounTe BbIxog, Haxkas [Output On/Off]. 3HayeHne HanpskeHns
NPUGMKEHHO paBHO
150 BonbT
6 3anuwmTe nokasaHusa HanpsbKeHust ¢ LMgpoBoro lMokasaHue LumMdpoBoro
MyNbTUMETPA U C AUCNNEN NepeaHen naHenu. MyNbTUMETPA U 3HAYEeHNE Ha

aucnnee @2 coBnagaT B
npeaenax 145 mB

7 3aparite BbIXOAHOMY HaMpPsiKEHWUO BENTUYNHY 3HaueHne HanpsxeHus
300 BonbT NPUGMKEHHO paBHO
300 BonbTt
8 3anuwunTe nokasaHnsa HanpsXkKeHus ¢ LMgpPoBOro Moka3aHue umdpoBoro
MynbTUMETPA U C AUCNNESA NepeaHen naHenu. MyfbTUMETPA U 3Ha4YeHMe Ha

aucnnee @2 coBnagawT B
npegenax 190 mB

McTouHmkn nuTaHusa nepemeHHoro Toka 6811C, 6812C, 6813C — PykoBo4CcTBO MO 3Kcnnyataumm 204



E Onuua 020

Mpouenypa NPoBEpKN N3MEPEHUS TOKa aHanM3aTopoOM MOLLIHOCTH

B xoae oaHHOW NpoBEPKM MPOBEPATCA TOYHOCTb UBMEPEHUIA CUIbl TOKA
aHanusaTtopoM MowHocTU. B neBou yactun gucnnesa aormkeH otobpaxaTbes
CMMBONN @2, yKa3blBasi Ha 0TobpaxeHne JaHHbIX C aHanmM3aTopa MoLHocTK. Ha
yacTun A pucyHka E-6 nokasaHa cxema BbINONHeHNa npoBepku. MNpun BeINOHEHUU
AaHHOW NPOBEPKM cnefyeT UCNoNb30BaTh TOKOU3MEPUTENBbHbIN LLUYHT,
noctaensemMbli Keysight. 3HaueHns1 ero xapakTepucTuK, ykasaHbl B Tabnmue E-3.

Y6eantechb, 4TO CONPOTMBMEHMNE LLYHTA, BBEAEHHOE B UCTOYHUK
MMTaHUsi NEPEMEHHOrO TOKa, COOTBETCTBYET 3HAYEHUIO, YKa3aHHOMY Ha

NMPUMEYAHNE BEPXHEN YacTu Koprnyca TOKOM3MepPUTENbLHOrO LWYyHTa. B nyHkTe Beog
napameTpoB LyHTa (cM. cTp. 193) npuBeaeHbl CBeAEHUS MO AaHHOMY
BOMPOCY.

1 Y6eantecb, 4TO UCTOYHUK NUTaAHWUSI NEPEeMEHHOro ToKa
BbIKNtOYeEH. [ogkniounTe, Harpy304HbIN pe3ncTop
HomuHanom 30 Q, TOKOU3MepUTESbHbLIN LYHT U
LUMPOBON MYINbTUMETP K €ro UsMepuTenbHbIM
KOHTakTaMm. Takke K M1amepuTenbHbIM KOHTaKTaM LyHTa
NOAKINIOYMTE BXOS N3MEPEHUs ToKa
(I SENSE) aHanusaTopa MOLLHOCTH
(cMm. yacTtb A pucyHka E-6).

2 BktounTe UCTOYHUK NUTaHUS NEPEMEHHOro Toka 6e3 *RST
Harpysku. CopocbTe yCTPONCTBO, BbIMOMHMB KOMaHAy
*RST B meHo Output.

3 Ecnn Ha gucnnee He oTobpaxaeTcsa CMMBOI @2, ¢2 0V 60 Hz
HaxxmuTe knaeuwy [Phase Select].

4 3apanTe BbIXOQHOMY HanpshkKeHuto BenuunHy 150 MHuaukatop CC ceeTutCs,
BornbT 1 ycTaHoBUTE npedensHOMY 3HaYEHMIo 3HayeHue cunbl Toka
BbIXOAHOro Toka 3Ha4vyeHne 3 A. BkniounTe BLIX0S, NPUGAMKEHHO paBHo 3 A.
HaxaB [Output On/Off].

5 3anuwmTe OTHOLLEHNE NOKa3aHUN HanNPsHXKeHNs ¢ BbluncneHHoe 3HaveHne
LMdPOBOro MynbTUMETpa N pasgenure ero Ha COOTBETCTBYET MOKa3aHUIo Ha
3HayeHne CONPOTUBIIEHUSA LLYHTA, TaKKe 3anuiinTe aucnnee @2 B npegenax 11,5
nokasaHue ¢ gucnnes nepegHen naHenu. MA.

McTouHmkn nuTaHusa nepemeHHoro Toka 6811C, 6812C, 6813C — PykoBo4CcTBO MO 3Kcnnyataumm 205



E Onuymna 020

Mpouenypa kannbpoBKu

B tabnuue E-3 nepeuncneHo obopygosaHme, Heobxoanmoe ansa kanmbposku. Ha
pucyHke E-6 nokasaHa cxema yCTaHOBKM A5 BbINOSIHEHUS KannbpoBKu.
Cnepytowue npoueaypbl npegnonaraoT, YTO Bbl MOHUMAaETe, Kak MCNonb30BaTb
KnaBuLWn Ha nepedHen naHenn (cMm. Pasgen 4 «[epenHsas naHenby).

JleTanbHble HanpsXeHus
MakcunmanbHoe Hanpsa>XeHne Ha BbiXoae NMCTOYHMKa NepeMeHHOro

OCTOPOXXHO! HanpsKeHNss MOXeT UMEeTb BenuunHy 425 BornbT. [1pu KOHTaKTe BbIXOOHbLIX
KIeMM C YernoBeYyecknM TeroM B Criyqae nogayun HanpsbkeHust NocneacTens

MOTryT ObITb NNeTanbHbIMU
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OnuncaHne kannbpoBOYHbIX PYHKLNI
,D,J'Iﬂ BbIMNOJTHEHUA KaJ'II/I6pOBKVI ncnonb3yeTcHd KnaBsuaTtypa BBoAa Entry.
[na nepexofa K MEH0 KanMbpoBKM HAXXMUTE criefytoliee codeTaHne

knasuL. Micnonb3aynte knasuiwm A v ¥ Ans nepeMeLLeHns Mexay
7 MyHKTaMu MeHIo

Calibration

Oucnnen QDYHKLMA KOMaHObI
CAL ON <value> lMepexon B pexxmum KannbpoBKM NpU BBEAEHNN KOPPEKTHOIO Napossi.
CAL OFF Bbixoa 13 pexuma kanvbpoBKu.

CAL:LEV <char>

Mepexop K cneagytowemy wary B nocrniegosartensHoctn (P1, P2, P3, P4).

CAL:DATA <value>

Beoa KaJ'IVIGDOBO'-leIX OaHHbIX.

SHUNT <value>

BBoA 3HayeHMst CONPOTUBIIEHNSA BHELLHErO TOKOM3MEPUTENBHOTO LYHTA
(8 Omax).

CAL:VOLT:OFFSET Hayano kannbpoBKk/ CMELLEHNSA HAMPSHPKEHMST MO NOCTOSAHHOMY TOKY

CAL:VOLT:DC Hauyano nocnenoBaTenbHOCTU KanMOpOBKN HAMNPsiXKEHNsI MOCTOSIHHOIO
TOKa.

CAL:VOLT:AC Hauano nocnegoBaTenbHOCTU KanvMbOpOBKN HANPSHKEHNSI MEPEMEHHOIO

TOKa.

CAL:VOLT:PROT

Hauano KaJ'IVI6pOBKI/1 YPOBHA Cpa6aTbIBaHI/IFI CXeMbl 3alluTbl OT
nepeHanpaxeHus.

CAL:VOLT:EXT

Hayano nocnepoBaTenbHOCTM KannbpoBKN NO HANPSKEHWUIO (C
NCNONb30BaAHMEM BHELLHUX 3N1IEMEHTOB)

CAL:CURR:AC

Hauano nocnegoBaTenbHOCTU KaJ'II/I6DOBKVI Cunbl NepeMeHHOro Toka.

CAL:CURR:MEAS

Ha4yano nocnegoBaTenbHOCTU KaJ'II/I6pOBKVI M3MepeHHOro 3Ha4yeHunA
nepemMeHHOro Toka.

CAL:IMP

Hauano nocnegoBaTenbHOCTU KaJ'II/I6pOBKVI nMneaaHca.

CAL:CURR:EXT

Hauano nocnegoBaTenibHOCTU KanMOpOBKN MO HaMNPsiKeHUHo (C
NCNONb30BAHMEM BHELLUHUX 31IEMEHTOB)

CAL:SAVE

CoxpaHeHure kannbpoBOYHbIX AaHHbIX B 3HEProHe3aBUCHMMOWN NaMSITH.

CAL:PASS <value>

YcTaHoBKa HOBOro Naporsisi.
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BkntoueHune pexunma kannbpoBku

1

2

BbinonHute cbpoc yctponcTea, Belbpae meHto [Output], *RST
nepengute K komange *RST, a 3atem HaxaB [Enter].

[nga Havana kanubpoBKM HaXMWTe coveTaHue knasuw [Shift]

[Calibration] Beeante naponb, HaxMmute [Enter]. Ecnn

naponb BepHbIr, To MHamkaTop Cal 6yaeTt cBeTutbea (ecnu CALONO0.0
naponb He OblN yCTaHOBMNEH, NPOCTO HaxmMuTe [Enter]).

Kannbposka 1 BBO4 KannmbpoBOYHbIX KO3 PNUMEHTOB NO HANPSKEHUIO

3

Mogkntounte umdposon mynbTUMeTp Keysight 3458A

(peXrMM N3MepeHNsa NepeMeHHOro HanpsPKeHUs,

CUHXPOHHbIE N3MEPEHUS) K BbIXOAY UCTOYHMKA

nUTaHnsa NnepeMeHHoro Toka. Bo nsbexanue

BO3HMKHOBEHWS 13-3a OLUMBKM CMELLEeHUS Mo

NOCTOSAHHOMY TOKY 3aKOPOTUTE KOHTaKTbl BXOAa AJ1s

namepeHusa HanpsxkeHusa (V SENSE) aHanusaTopa

MOLLIHOCTW.

HaxmuTte covetanme knasuw [Shift] [Calibration], CAL:VOLT:EXT
3artem nepengute Kk komaHae CAL VOLT EXT un

HaxxmuTe [Enter].

OcTtaBbTe UCTOYHMK NUTaHNSA NEPEMEHHONO TOKa

BKMOYEHHbIM, CHUMUTE NEePeMbIYKY CO BXOA0B AS1S

namepeHus HanpsxeHus (V SENSE) aHanusaTopa

MOLLIHOCTW.

MoakniounTe BXO4 U3MEPEHUSA HanNpshHKeHns

(V SENSE) aHanusaTopa MOLLHOCTHU K BbIXOAY

NCTOYHMKA MUTaAHUS NepeMeHHOro Toka (CM. yacTb A

pucyHka E-6). Ha BbIxoae UCTOYHMKA NUTaHuS

nepemMeHHOro Toka 6yaeT MMeTbCAa HanpsikeHne

amnnutygoun 300 B n yactotomn 60 My

[na BBoga 3Ha4YeHW NepBov TOUKM KannbpoBKu CALILEV P1
HaXXmuTe coveTaHue knasuw [Shift] [Calibration],

3artem nepengute kK komaHge CAL LEV P1 un

HaxxmuTte [Enter].

HaxmuTte covetanme knasuw [Shift] [Calibration], CAL:DATA 0.00
3atem nepengute K komange CAL DATA 0.00, c

noMoLLbLI0 KnaemaTtypbl BBoga Entry, BBeante

HanpsPKeHne NOCTOSAHHOro Toka, oTobpaxaemoe Ha

aucnnee mynbtumeTpa Keysight 3458A.

Haxmute coyetanme knasuw [Shift] [Calibration], CAL:SAVE
3arem nepengute kK komaHge CAL SAVE v Haxmute

[Enter].
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E Onuua 020

Kannbposka 1 BBO4 KannbpoBOYHbIX KO3 PULUMEHTOB MO TOKY

10 Bo n3bexaHne BO3HMKHOBEHUS U3-3a OLUNOKK CMeLLLeHNs Mo
NMOCTOSIHHOMY TOKY 3aKOPOTUTE KOHTAaKTbl BXOAa OS5 U3MepeHust Toka
(I SENSE) aHannsaTtopa MOLHOCTW.
11 Haxmute couyeTtaHue knaeuw [Shift] [Calibration], 3atem neperiante  CAL:CURR:EXT
kK komaHge CAL CURR EXT u HaxmuTe [Enter].
12 OcTtaBbTe UCTOYHUK MUTAHUS NEPEMEHHOro ToKa BKMOYEHHbIM,
CHUMUTE NepeMblyKy CO BXOAOB Ans nsmepeHus Toka (I SENSE)
aHanuaatopa MOLLHOCTW.
13 TlMogkntounTe BXxoa usamepeHus Toka (I SENSE) aHanusatopa
MOLLHOCTU K BbIXO4Y (PYHKLMOHANLHOro reHepatopa
(cMm. yacTtb B pucyHka E-6). 3agante HanpshKeHNUO curHana Ha Bbixoge
byHKUMOHanNbLHOro reHepartopa 3HadvyeHme 50 mB 1 yactoTte 60 Iy
14 TlogkntounTte BXxoa usmepeHus Toka (I SENSE) aHanusatopa
MOLLIHOCTM KO BXxogam LumdpoBoro myrnbtumeTpa Keysight 3458A
(pexmm n3mepeHus NnepemMeHHOro HanpsXXeHus, CUHXPOHHbIE
N3MepeHns, NapannenbHo LWynam AofmKeH ObiTb NogKNoYeH
KOoHOeHcaTop EMKOCTbIO 1 MKD).
15 [1ns BBOOA 3HAYEHMIA NEPBON TOUKM KanmMbpoBku Haxxmnte codetanne  CAL:LEV P1
knasuw [Shift] [Calibration], 3aTem nepenanTe K koMaHae
CAL LEV P1 n HaxmuTe [Enter].
16 HaxmuTe couveTtanune knaeuw [Shift] [Calibration], 3atem nepeniante  CAL:DATA 0.00
k komaHge CAL DATA 0.00, c nomoubio KnaemnaTypbl BBoga Entry,
BBEANTE HanpsbKeHne NepeMeHHoro Toka, otobpaxaemoe Ha gucnnee
mynbTumeTpa Keysight 3458A.
17 W3meHWTe 3Ha4YeHne BbIXOLHOIO HanpsKeHUst YHKLMOHANbHOro
reHepartopa Ha 3Ha4yeHune B 500 mB.
18 [nsa nepexona KO BTOPOW TOUKE KanmbpoBKN HAXXMUTE CcOYeTaHne CAL:LEV P2
knaeuw [Shift] [Calibration], 3aTem nepenanTe kK KOMaHae
CAL LEV P1, ¢ nomoulbto knaBuaTtypbl BBoga Entry nepengute K
napameTpy P2 n HaxmuTte [Enter].
19 Haxmute couveTtaHue knaeuw [Shift] [Calibration], 3atem nepeniante  CAL:DATA 0.00
k komaHge CAL DATA 0.00, c nomoubio knaemnaTypbl BBoga Entry,
BBEANTE HaNpsPKeHMe NepeMeHHOro Toka, oTobpaxaemoe Ha gucnnee
mynbTumeTpa Keysight 3458A.
20 Haxmute codetaHue knasuw [Shift] [Calibration], 3atem nepengute  CAL:SAVE
k komaHge CAL SAVE un HaxmuTe [Enter].
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F Onunsa 026

BcnomoraTtenbHbIv BbIXOA

Onuusa BcnomoraTenbHoro Beixoga 026 focTynHa B CnegyroLwmnx UCTOYHMKaxX

NUTaHNSA NEPEMEHHOro TOKa:

- cTouHmk nutanmsa nepemeHHoro Toka 6812C (750 BA)

- ctouHnk nutaHmsa nepemerHoro Toka 6813C (1750 BA)

Onumnsa 026 cocTouT 13 BCNOMOraTesibHOro BbIxo4a, pacnofoXXeHHOro Ha 3agHen

NnaHenm NCTOYHMKA NePEMEHHOro Toka. MakcmarnbHoe BbIXOQHOE HanpshkeHne —

26 Bow, MakcumanbHaa cuna toka — 100 MAqs. HactoTa curHana Ha AaHHOM

BbIXOAE OTCMNEXMBAET YaCTOTy OCHOBHOMO BbIXOA4a MCTOYHMKA NUTaHUSA

nepemeHHoro Toka. C onumen 026 B UICTOUHMK NUTAHUSA NEPEMEHHOIO ToKa

nobaBnsTca cnegyowme BO3MOXHOCTY:
- HanpsbkeHue n gasa nepemMeHHOro Toka MoryT nNporpamMmmMmmMpoBaTbCS TONMbKO
B HEMOCPEACTBEHHOM pPEXNME,
nporpammMHasi kKanmbpoBka MOXET ObITb BbIMOSIHEHA KaK A5l HANPSPKEHWS,
Tak 1 aAnga dasbl; KanMbpoBKa BbINOMHAETCH AN 0JHOM 3HAYEHUSI YacTOThI
(400 Nu).O6paTnTe BHMMaHMe, 4YTO ANns 4YaCTOTHO-3aBUCMMOIrO N3MEHEHUS
HanpshkeHns nnu a3oBoro caBura KOMNeHcaumsi OTCyTCTBYET,

- hopma 1 yacToTa BCNoOMOraTeribHOro BbIXOAHOrO HanpsikeHus Bceraa
coBrnagaeT ¢ PoOpMON HaNPsKeHNS HA OCHOBHOM BbIXOAE,

- Ansl CMHycoMaanbHOro BbIXOAHOIO HAMpPsPKEHUsT MakCUManbHoe 3agaHHoe
cpedHeKBagpaTMYHOE 3Ha4YeHe HanpskeHnsa cocTtaenseT 26,02 B; ansa
NPOWN3BONbHOM (OOPMbI BLIXOAHOMO HAMNPSPKEHUsT 3anporpaMMmMpoBaHHOe
cpedHeKkBagpaTNUYHOE 3HAYEHNE HANPSPKEHNST HE AOIMKHO NPUBOAUTD K
NMKOBOMY HanpsixeHuto 6onee 36,8 B,

- OrpaHu4YeHune No TOKy He MOXeT ObITb 3anporpaMMmMpoOBaHo,

- B BbIXOAHOM HanpsiXeHUM BCMOMOraTeNbHOro BbIxoga He MOXeT BbITb
NOCTOSIHHOW KOMMOHEHTbI.
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F Onunsa 026

OnucaHve nepedHen naHenu — AoMNONHEeHns

B nonb3oBartenbckuii nHTepgenc aobaBneHbl ykazaHHbIe HUKe KOMaHAbI,
No3BON4ALLNE BBECTU 3HAYEHUA NapamMeTPOoB HaNpsKeHUs Ha BCoMoraTensHOM
BbixoAe. B B0onblWMHCTBE CriydaeB Bam HYy>XHO HaxkaTb A unu V¥ Ha knasuatype
dyHKUMI Function ons gocTtyna K NyHKTY MeHto. [1ns BBoAa 3Ha4YeHMs napamMeTpa
HaXmMuTe KHONKy A unn V¥ Ha knasuwe Beoga Entry.

: BBopg 3Ha4eHus
Voltage BeJNMMYUHbI
VOLT:AUX

HanpshkKeHns Ha
Haxatnem knaBunw A n V¥ Ha knaesmatype <value> BCMOMOraTefbHOM
BblGepute Tpebyemyto komaHay m3 BbIXOAE
MeHto Voltage.

Beopg 3HaveHus
dasbl HaNpsYKeHUs!
PHASE:AUX  Ha
<value> BCnomMoratenbHOM
BbIXO4e

HaxaTtnem knaesuwl A n ¥ Ha knasuaTtype
BblOepuTe Tpebyemyto KomaHay n3
MeHIo Freq.
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F Onuna 026

3aaHsAs naHenb ycTpolcTea

BcnomoraTtenbHbii BbiXoA C
CHUMaeMbIM coeanHuTenem

PucyHok F-1 3agHasa naHenb ycTponcTea

YcTtaHoBKa

Mepepn BbINONHEHWEM NOOLIX NOAKITHYEHMI NMOOBLIX NPOBOAOB YCTPONCTBO
crneayeT BbIKMOYUTD.

BcnomoratenbHbIv BbIXOA MMEET ABa KOHTaKTa ¢ Mapknposkon HI n gBa KoHTakTa
¢ mapkupokon LO. MakcMmanbHoe HanpsiKeHne M3onauum mexay nodbim
KOHTaKTOM K 3a3emsnieHnem coctaendeT 300 B nepeMeHHOro Toka

(x 425 B nocr. Toka).

B nto6om cnyyae cnegyet ncnonb3oBaTtb 06a KOHTaKTa, 3TO CAenaHo Ans

NPUMEYAHWE] y
YMEeHbLLEHWA TOKOBOW Harpy3ku Ha COeaMHUTEb.
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F Onunsa 026

BBoa 3Ha4YeHU napamMeTpoB C rnepeaHen naHenu

Beog napameTpoB HanpaxXeHna Ha BCrnomMmoraTtesibHOM BbiXoae

Hanee YKa3blBa€TCA, KaKUm O6p830M crniegyeT OCywecCTBIiATb BBOA BEJTUHYUHBLI U
q.')a3bl HanpsaXXeHna Ha BCcnomMoraTtesibHOM BbiXoge.

1 BBgog 3Ha4YeHUs BENNYMHBI HANPS>XKeHUS Ha VOLT:AUX 10
BCMOMOraTesibHOM BbIX04e BbINOSHAETCS U3 MEHI0
Voltage. Boibepute B HEM KOmaHgy VOLT:AUX. C
MOMOLLbIO LiOPOBOW KraBmMaTypbl BBEAUTE 3HAYEHNE
n HaxxmuTe [Enter].
2 [lepexopn ko BBOAY 3HA4YeHMs hasbl HANpsKeHNa Ha PHASE:AUX 25
BCMOMOraTesibHOM BbIXO4€ BbINONIHAETCS HaXKaTuem
coyeTaHus knaeuw [Shift] [Phase]. Boibepute B HEM
komaHay PHASE:AUX. C nomoLubio umdpoBon
KnaBuaTypbl BBEAUTE 3Ha4YeHne u Haxmute [Enter].
[eBunaumsa 4actoTbl AOMKHA ObiTb MEHbLLE 3HAYEeHUSA
4YacTOThbl BbIXOAHOrO HAMNPSXKEHUA HE MeHee YeM Ha
0,001 Iy. B npoTMBHOM Cnyyae 37O NpuBeLeT K
BO3HUKHOBEHWIO OLLUNOKK ¢ Koaom 613.
3 BkrnouuTe BbIX0, HaXXaB Ha Knasuatype yHKLMN
Function knaesuwy [Output On/Off].
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F Onuna 026
TexHn4eckne xapakTepucTukm BCrnoMoraTenbHOro Bbixoaa

B Tabnuue F-1 nepevncneHbl TEXHNYECKNE XapaKTEPUCTUKM BCNOMOraTernlbHOro
BbIX04a MCTOYHMKA NUTaHNS NepemMeHHoro Toka (c onumen 026). 3HaueHus
TEXHUYECKMX XapaKTEPUCTUK rapaHTMpPYIOTCS B AnanasoHe TemnepaTyp
okpy>xatowen cpeabl ot 0 go 40 ° C. Ecnn He yka3zaHO MHOe, TEXHUYECKNE
XapaKkTepuCTMKN CnpaBeanvBbl AN CUHYCOMAbl C PE3NCTUBHON HArpy3kon B
JnanasoHe BbIXxogHbIx YacTtoT go 400 My,

Tabnuua F-1 TexHn4eckne xapakTepucTmkm

MakcumanbHble BbIXOAHbIE 3HAYEHUS

CpegHekBagpaTn4Hoe 3HavyeHue HanpsxeHus, B Ot 0 go 26B
CpeaHekBagpaTMyHOE 3Ha4YeHMe Toka 100 mA

YacTtorald 400 Ny

[a] YacToTa curHana Ha BCnoMoraTernbHOM BbIXOAE OTCNIEXMBAET YaCcTOTY HaNPsHKeHUs Ha OCHOBHOM BbIXOE UCTOYHUKA NUTAHUS
NepeMeHHoro Toka

Tabnuua F-2 JononHUTENbHbIE XapaKTEPUCTVKM

MapameTp Keysight 6813C Onumnsa 026
TOK KOPOTKOro 3aMblKaHWs (ANUTENbHbIN) >100 MAce
daza

CwmelLeHne OTHOCUTENBbHO hasbl HANPSKEHUS

Ha OCHOBHOM BbIX0O4e <1
[nanasoH BO3MOXHbIX 3Ha4YeHui hasbl +360 °
30 kr
Bec HeTTO 301 kr
Bec 6 34,49 kr
ec bpyTTo 34,59 kr
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F Onunsa 026
Mpouenypa kanMbpoBku

B naHHOM nyHKTe onmcaHa npoueaypa BbiNOfIHEHMSA KannbpoBKnN YyCTPOUCTBA C
onuwmen 026.

BbinonHuTe 3TK Npoueaypbl B AONOMHEHUE K Npouedypam, onMcaHHbIM

B NpunoxeHun B.

BbIxo4 UCTOYHMKA NUTaAHWUS NEPEMEHHOrO TOKa AOMKEH ObITb BKMOYEH BO BPEMS
KannbpoBKK, NO3TOMY criegyeT NposiBNATb OCTOPOXHOCTb, Tak Kak Ha OCHOBHOM U
BCMOMOraTesnibHOM Bbixogax OyayT MMeTbCsl HAaNpPsHKEHUS U TOKM.

BeinonHuTe npoueaypbl NPOBEPKU Nepes KarMbpoBKOM MCTOYHMKA NUTaAHUS
NnepeMeHHOro Toka. Ecnmn NCToYHMK NUTaHns nepeMeHHOro Toka ycneLHo
NPOXOAMT NpoLeaypbl NPOBEPKU, YCTPOUCTBO paboTaeT B npeaenax CBoMx
KannMBpoBOYHbIX NPEAENoB U He HY)XAaeTCsi B MOBTOPHOW KarnimbpoBKe.

NeTanbHbIe HanpsXxeHUsA

MakcumanbHoe HanpshkeHne Ha BbIXo4e UCTOYHUKA NepeMEeHHOro
HanNPsPKEHNA MOXET UMETb BENUUUHY 425 BonbT. Npn KOHTaKTe BbIXOOHbIX

KNeMM C YenoBeYeCKUM TeNOoM B Criydae nogayvv HanpshkeHus nocneacTeums

MOryT 6bITb NieTanbHbIMU
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F Onunsa 026

Tpebyemoe obopynoBaHue

[nsa npoBepkun n kannbpoBku TpebyeTca obopyaoBaHme, ykazaHHOE B CneaytoLlen
Tabnuue (MnNn aKBUBaNEHTHoOE emy).

Tabnuua F-3 Tpebyemoe obopynoBaHue
HanmeHoBaHmne XapakrepucTtuka PekomeHaoyemas
Mogerb

4- KOHTaKTHaa BUIKa CoeanHuTenb BXxoauT B kKoMnnekT | 1252-1488
NOCTaBKM YCTPOMCTBA C onunen
026.

Lincdposon BonbTMeETp PaspeweHne — 10 HB npwu Keysight 3458A

Benun4ymHe curHana 1 B
PaspsigHocTb — 8,5
TouHocTb <20 %o
YHuBepcanbHbIN CHETUMK Keysight 53132A
W 9KBUBANEHT

2 npo6Huka (10:1)
GPIB koHTponnep lNonHasa coBMeCTMMOCTb CO 82350C nnn
crangaptom GPIB 3KBMBANEHT
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F Onunsa 026

OnuncaHne kannbpoBOYHbIX PYHKLNI

Calibration

7

Oucnnen
CAL ON <value>

[lnsa BbINONHEHWs KanMGpPOBKM NCMONb3YeTcs KnaBnaTtypa Beoaa Entry.
[lna nepexoaa K MEHIO KanuGpOBKM HaXXMUTE CreaylolLee coveTaHme

KrnaBuLu |/|CI'IOJ'Ib3yl7ITe Knasuwn A u VY Ong nepemMeLleHns mMexay
NYHKTaMN MEHI0

DyHKUNA KOMaHbI

I'Iepexop, B peXnM KaJ'II/I6pOBKI/I npun eBegeHnn

KOPPEKTHOro naponsi.

CAL OFF

Bbixoa 13 pexuma kanmbpoBKu.

CAL:LEV <char>

Mepexopn k cnegyowmmy wary B
nocnegosartensHoctn (P1, P2, P3, P4).

CAL:DATA <value>

BBoa KanMbpoBOYHbIX AaHHBbIX.

SHUNT <value>

BBoa conpoTBneHust BHELLHero WwyHTa (B
Owmax)

CAL:VOLT:OFFSET Havano kanvbpoBKkM CMeLLEHUS HanpsXXeHns
No NOCTOAHHOMY TOKY

CAL:VOLT:DC Hauyano nocnegoBaTenbHOCTM KanMOpoBKK
HanNPs>KeHWA NOCTOSIHHOIO ToKa.

CAL:VOLT:AC Havano nocnegoBaTtenbHOCTM KanmbpoBKu
HanpsXXeHNa nepeMeHHoro Toka.

CAL:VOLT:AUX Hauyano kannbpoBkM HanpsKeHWs Ha

BCnomMmoraTtesibHoOM BbIXoge

CAL:VOLT:PROT

Hauyano kannbposku ypoBHs cpabaTbiBaHMA
CXEeMbl 3aLUTbl OT NepeHanpsXeHns.

CAL:VOLT:EXT

Hauyano nocnegoBatenbHOCTM KanubpoBKK No
HanpsHKeHMto (C MCNONb30BaHMEM BHELLHUX
9N1EMEHTOB)

CAL:CURR:AC

Hauano nocnepoBaTenbHOCTM KannbpoBku
CUIbl NEPEMEHHOrO TOKA.

CAL:CURR:MEAS

Hauano nocrnenoBaTenbHOCTM KannubpoBku
U3MEPEHHOro 3HaYeHUsI NepeMeHHOro Toka.

CAL:IMP

Hauano nocnepoBaTenbHOCTM KannbpoBku
nMnegaHca.

CAL:PHAS:AUX

Hayvano kanvbpoBku dasbl Ha
BCMOMOraTesnibHOM BbIXoAe

CAL:SAVE

CoxpaHeHue KanmbpoBOYHbIX JAHHbIX B
3HEeproHe3aBMCUMON NaMSTML.

CAL:PASS <value>

YcTaHoBKa HOBOro naponsi.
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F Onunsa 026

BkntoueHune pexunma kannbpoBku

1 BbinonHute cbpoc ycTponcTea, BoibpaB meHto [Output], *RST
nepengute K Komange *RST, a 3atem Haxas [Enter].
2  [nga Havyana kanMbpoBKM HAXXMUTE COMETaHNe KnaBuLL CAL ON 0.0

[Shift] [Calibration] Beeaute naponb, HaxmuTe [Enter].
Ecnn naponb BepHbIn, TOo nHgukatop Cal 6yget
CBEeTUTbCS (ecnu naporb He 6bin yCTaHOBIEH, MPOCTO
HaxmuTe [Enter]).

Kannbposka 1 BBO4 KannbpoBOYHbIX KO3 PNUMEHTOB NO BENUYNHE
HanpsKeHNs

3 OTknouMTe BCE HarpyskuM OT UCTOYHMKA NMUTAHUSA NEePEMEHHOro ToKa
MNogkntounte LMOPOBON MYNbTUMETP K BCOMOraTtefnibHOMY BbIXO4y
WCTOYHUKA NUTAHNUSA NepeMeHHOro Toka. MynbTumeTp gosmKeH
paboTaTtb B peXume 3MepeHnsi NEPEMEHHOIO HaNpPsKEHUS.

4  Haxwmwute coueTaHme knaeuw [Shift] [Calibration], 3atem nepengnte  CAL:VOLT:AUX
k komaHge CAL VOLT AUX n HaxmuTe [Enter].

5 [nsa BBOAA 3HAYEHUIN NepBOM TOYKU KannmbpoBkn HaxxmuTe codeTtaHme  CALILEV P1
knasuw [Shift] [Calibration], 3aTem nepenauTe K kKoMaHge
CAL LEV P1 n HaxmuTe [Enter].

6  Haxmute covetaHue knaesuw [Shift] [Calibration], 3atem nepengute  CAL:DATA 0.00
kK komaHge CAL DATA 0.00, c nomoLblo KnasnaTypbl BBoaa Entry,
BBEAMTE HanpsiKeHne nepemMeHHoro Toka, otobpaxaemoe Ha gucnnee
MynbTumeTpa Keysight 3458A.

7  Haxmute covetaHue knasuw [Shift] [Calibration], 3atem nepengute  CAL:SAVE
k komange CAL SAVE n HaxmuTe [Enter].

8 [ng 3aBeplueHus KannbpoBKN HAXXMUTE coveTaHue knaeuil [Shift] CAL OFF
[Calibration], 3atem nepengute kK komange CAL OFF n HaxmuTe
[Enter].
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F Onunsa 026

Kannbposka 1 BBOA KannmbpoBOYHbIX KO3 MLUMEHTOB no hase
HaNPsKEHNS

0 ~

10

11

12
13

OTKNIOYMTE BCE HArpy3kn OT UCTOYHUKA NUTAHWUS NEPEMEHHOMO TOKa *RST
C6pocbTe yCTPONCTBO, BbINOMHMB kKOMaHay * RST B meHto Output.

Y6egutech, 4To nHamkaTtop Dis cBeTuTcS.

Moakntounte koHTakT LO BCcnomoratensHOro Bobixofa K KoHTakty ACC
OCHOBHOrO BbIX0OAa.

3aganTe BbIXOQHOMY HanpshkeHuto BenuymHy 26 Beks, a yacTtoTe

3HaveHue 400 Iy. Bkntounte Bbixod, Haxas [Output On/Off].

YctaHoBuTe anemMeHTbl ynpasneHmst 53132A cnegyowmm obpasom:

- Apyrue namepeHna: mexay gason 1 n ason 2,

- umnegaHc 1 n 2 kaHana: 1 MOwm,

- kaHan 1 n 2: cBaA3b N0 NEPEMEHHOMY TOKY,

- aTTeHoatop 1 1 2 kaHana: 10:1.

MogkntounTte BxoA 2 ycTponctea 53132A k BcnoMmoraTenbHOMY

BbIxo4y Yepes NpobHuk 10: 1, NONoXnUTENbHbIN BbIBOA, K KOHTakTam Hi,

a oTpuuaTesbHbIN BbIBOA K KOHTakTam Low (o6wun npoBog Ans

OCHOBHOrO BbIXxo4a).

MogkntounTe BXoA 1 oT 53132A K OCHOBHOMY BbIXOAy Yepe3 NpodHMK

10: 1, nonoxuTenbHbIN BbIBOA Ha KOHTaKT AC 1 oTpuLatenbHbIn

BbIBOA Ha koHTakT ACC.

Mpumevanne: npobHukn 10:1 gomkHbl 6bITb Hagnexawmm obpasom
CKOMMEHCUPOBaHbI AN NOAKNKYEHNS KO BXOAaM C nmnegaHcom 1

MOMWm, 4TOBbl rapaHTMPOBaTb, YTO MPOBGHUKM HE BHOCHT OLLUMOKY

cMeLLeHuns asbl. KomneHcaumio MOXHO Nerko BbINOMHUTD,

noaknoune oba NpobHMKa K OAHOMY 1 TOMY Ke BbIXO4Y MCTOYHUKY

NUTaHNA NEPEMEHHOr0 ToKa 1 OTPerynMpoBaB KOMMNEHCauUmo Ans

ofHoro npobHuka, Aobmswmnck nokasaHa 0.0 rpagycoB Ha akpaHe

ycTponctea 53132A.

BkrnitounTe pexxmm kannbpoBKkKM, Tak Kak 370 BbINo ykasaHo paHee.

[lns BBOOA 3HAYEHWI NEPBON TOUKM KanmbpoBku HaxxmuTe codetaHne  CAL PHAS AUX
knasuw [Shift] [Calibration], 3aTem nepenauTe K komaHge

CAL PHAS AUX u HaxxmuTe [Enter].

[nsa BBoga 3HayeHu NepBon TOYKN KannbpoBkn HaxxmuTe codetaHme  CALILEV P1
knasuw [Shift] [Calibration], 3aTem nepengnte K kKoMaHae

CAL LEV P1 n HaxmuTe [Enter].

C nomoLLbio yHMBEPCANbHOro CYETYMKA (MM SKBUBANEHTHOIO

YCTPOWCTBA) N3MepbTe pasHOCTb (ha3 Mexay OCHOBHbIM M

BCMOMOraTesibHbIM BbIXOA0M.

HaxmuTte covetanue knasuw [Shift] [Calibration], 3aTem neperiaute  CAL:DATA 0.00
kK komaHge CAL DATA, ganee HaxaTuem knasul A n V¥ Ha

knaBsmaType BBoga Entry nobentechb pasHocTu ha3 MakcumarnbHO

6nnskon k 0.

Tekylee 3Ha4yeHWe pasbl Ha OCHOBHOM BbIXOZ€E YCTPOMCTBaA

HemMeIeHHO N3MEHSIeTCA B OTBET Ha HaXxaTue KraBuLl CO CTperikamu.

OTO eQMHCTBEHHbIN pa3, Korga knasuwin A u ¥ pabotatoT B 3TOM

pexunme BXMBYIO.

Koroa namepeHHasi pasHocTb dha3 cBegETcsa B HOMb, HaxkmuTte [Enter].
HaxmuTe coveTanue knasuw [Shift] [Calibration], 3atem nepevignte CAL:SAVE
kK komaHge CAL SAVE n HaxmuTe [Enter].
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F Onuna 026
Dewcrewe ~ [vcnned

14 [1ns 3aBepLUeHUst KanMBOpPOBKN HAXXMNTE codeTaHme knaeumw [Shift] CAL OFF
[Calibration], 3atem nepengute kK komaHge CAL OFF n HaxmuTe
[Enter].
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G I3meHeHne Hanps)KeHnsa NuTaHus

N3ameHeHune HanpAXXeHnd rnnTaHng

NeTanbHble HanpsHkeHNs

MakcrMansHoe HanpskeHne Ha BbIXOZE UCTOYHMKA NepeMEHHOro
HaNpsHKeHNs MOXeT UMETb BenuuuHy 425 BonbT. Mpu KOHTaKTe

BbLIXOZIHBIX KMEMM C YenoBEYeCKM TeroM B Criyyae noaaum

HaNPsKeHUs! NOCNEeACTBIUS MOTYT BbiTb NeTanbHLIMKU

Pa6oTbl AOMKHbI BbINOMHATLCS TOMBKO KBANMULIMPOBAHHbIM
NepCOHaroM.

Bo 13GexaHne NopaKeHWs! 3MEKTPUYECKOM TOKOM, He BbIMOHsITE
[0paBoTKM, Moka [AOIKHBIM 06pa3oM He cTaHeTe KBanMMULIMPOBaHbI B
[.aHHOM acrekTe.

BckpbiTHe ycTponcTea

1 BbIknouuTe NUTaHWE YCTPOMUCTBA N OTCOEAMHUTE LUHYP NUTAHUS U3 PO3ETKM.

2 BbiBepHUTE YeTbIpE BUHTA, KOTOPLIE 3AKPEMMIAT PYYKM AN NEPEHOCKN K
BHELLIHIOK KPbILKY (MCMONb3ynTe NHCTPYMEHT T25 Torx).

3 [nsa Toro, YToObl CHATb BEPXHIOK KPbILLKY HEMHOIO PacKpOWTE €€ HUXKHIOK
YacTb U NOTAHUTE KPbILWKY Ha3ag,.

4 O6patnte BHMMaHWe Ha ABa CBETOaMoOa, KOTopble BUAHbLI B Bblpe3ax C
Ka)kOow CTOpPOHbI ycTponcTBa. Ecnu kakon-nmbo cBetoamon cBeTUTCA,
BHYTPM YCTPOMUCTBA UMeETCA HanpsikeHue. [ogoxanTte, noka ceeToamon
nepecTtaHeT CBETUTLCA (3TO MOXET 3aHATb HECKOMbKO MUHYT).

YcTaHoBKa nepemMblyek (Tonbko gnga ycrponcts 6811C/6812C)

1 O6paTuTte BHUMaHWE Ha NEPEMbIYKM, PACMONOXEHHbIE B Bblpe3e COOKY
yctpouctea (PucyHok G-1).

2 [pwu 3annTke yCTPONCTBa OT ceTu nepeMeHHoro HanpsbkeHus 100/120 BonbT,
yCTaHOBUTE NepEeMbIYKY Ha KOHTaKT ¢ mapkuposkon 100/120, npu 3anuntke
YCTPONCTBA OT CETU nepemMeHHoro HanpspkeHmst 200/208 nnn 230 BonbrT,
yCTaHOBUTE NepPEMbIYKY Ha KOHTaKT ¢ Mapkuposkon 200/220.

[BWXKOBbIE NepekstovaTenn (Bce yCTponcTaa)

1. O6paTtuTte BHUMaHWe Ha KOHMUrypaLmoHHble OBUKKOBbIE NepeknyaTenu,
pacnonoXxeHHble B Bbipe3de COOKy yCTPOWCTBA.

2. C nomolLubio ABUXKKOBBIX NepeknoyaTenen sagante cCoOoTBeTCTBYOLLEE
HanpshkeHne nuTaHus. [Npn paboTe oT ceTn NUTaHUs NepeMeHHbIM
HanpsXeHnem 208 BonbT, Ucnonb3ynte HacTponku ana nutaHnga 200 BonbrT.
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G I3meHeHne Hanps)KeHnsa NuTaHus

CoeanHuTenb cunoBoro TpaHcopmartopa (Bce moaenu)

HaHHoe gencrtemne TpebyeTcsi BbINOMHATL TOMBbKO B Cllydae CMeHbI
HanpskeHnsa nutadms co 100 BonbT Ha 120 BonbTt unu ¢ 200/208 BonbT
Ha 230 BonbT.

1. BbiBepHUTE YeTbIpe BUHTA, KpensiLimMe BHYTPEHUIN KOXYX YCTPOUCTBA
(ncnonb3ynte MHCTpymeHT T15 Torx).

. CHUMUTE BHYTPEHHUI KOXYX.

BbiBEpHUTE BUHTLI, OUKCHPYIOLLME NeYaTHYI0 NnaTty 3a nepegHen naHenso

(ncnonb3ynte MHCTpymeHT T15 Torx).

4. Kabenu oT nnaTtbl OTCOEANHATL HE crieayeT, cneayeT TONbKO NOAHATL €€.

5. ObpaTute BHMMaHWe Ha CoeAMHUTENb B NepeaHen 4acTu CUNOBOro
TpaHcdopmaTtopa.

6. MNpwn pabote ¢ HanpskeHuamu nutaHmsa 100 BonbT, 200 BonbT unn 208 Bonbr,
yCTaHOBUTE BUIKY B pO3eTKy ¢ Mapkupokown 200 V input, npn pabote ¢
HanpspkeHnamn nutannsa 120 BonbTt unu 230 BonbT, ycTaHoBUTE BUNKY B
po3eTKy ¢ MmapkupoBkon 240 V input.

7. YcTaHOBUTE NeYaTHyHo NnaTty u BHYTPEHHUIN KOXYX.

w N

Y6eautech, YTO BCE BMHTbI, CHATbIE NPW BbINOMTHEHUM AENCTBUA 1 1 3,
YCTaHOBINEHbI HA CBOWN MeCTA.

3akpbITne ycTponcTBea

1. YCTaHOBMTE 3aHOBO BHELLHIOK KPbILLUKY.

2. Haknente 9TUKETKY C YKa3aHMEM aKTyalrlbHOro 3Ha4eHuA HanpsXeHna
NMNTAaHNA Ha 3aJHIOK0 NaHesb

3. CHoBa nogkniouunte yCTpOIZCTBO K CUCTEME NUTaHNA U BKITIOYUTE €ero.

OCTOPOXHO! MNepen cMeHOW HanNpsbkeHUs NUTaHus ybeauTech, YTo BCe AeTanuy u
" cOOpPOYHbIE €ANHULIbI YCTPONCTBA HAXOAATCS B HAANeXalem COCTOSHUM.

- MNpw cmeHe HanpsxeHUst NUTaHNs 3ameHa nNpegoxpaHuTenen He
TpebyeTcs.

- ina obecneyeHnsi COXpaHeHUA KOPPEKTHBIX 3HAYEHUI XapaKTepUCTUK
nocrne CMeHbl HanpsKeHUs NMTaHUa PpeKOMEeHAYeTCS BbIMONHUTb
KannbpoBKy.
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G N3meHeHune HanpaXxeHnda rnTtaHns

IMNMBHUMAHME!!! Ce4yeHune cBeTOoamMoaoBs

YKa3blBa€T Ha Hann4yme onacHbIX ypOBHeVI

HanpsaXxeHna
Bua cnpaea

(CO CHATBIM KOXYXOM) "

4000 TP [ ‘ﬁnu

Bug cneea
(CO CHATBIM KOXYXOM)
000 0000

0 00 :l_lm‘i

/[ Ltl
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[epemsika 'D'BM}KKDBHM CoeguHUTENDb
nepekn4aTenb CUNOBOTO
TpaHcdomaTopa

PucyHok G-1 OnemMeHTbl HAaCTPOWMKN HaNpPshKeHNUs MUTaHNs
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namepeHue, 117

B

BBOJ, AnieKTponuTaHus, 41
BHELLUHMA CUrHan
6nokuposku, 105
BHYTPEHHSASA LWIMHA,
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Bxog, 41
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Bbixoa, 100
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KoMnoHeHTa, 100
NpUYKnHbI cpabaTbiBaHUS
3awuTbl, 103
cTaumoHapHas
XapakrepucTtuka, 27
yacTa BbIXOAHOro
HanpskeHus, 99
BbIXOOHOW MMNedaHc
aKTuBHas 4acTb, 31
meHee 1 Om., 31
peakTMBHas YacTb, 31
rabaputHble pa3mepsbl, 39

3

3a3eMreHue, 6
3awuTa, 103
BHELLUHWU curHan
ANCTaHUUOHHOIo
3anperTa, 103
BbIXOZ U3 30HbI
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103
oT neperpesa, 103

OT nepeHanpsxeHnd, 103

wuHbl, 103
3awmTa oT neperpysku no
TOKy, 103
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n3mMepeHune, nepeMeHHbIN
ToK, 100

n3mMepeHune, NOCTOSHHBIN U
nepemeHHbIn Tok, 100

n3mMepeHune, NOCTOSHHbIN
ToK, 100

nmnynsc, 107

UHTepdenc umcposoun, 48

K

kabenb, 22
kabenb nuTaHmsa, 36
nogknto4venme, 41
kanubposka, 157
BKtoYeHue, 168
BbIXOAHOMo MMnegaHca,
174
3Ha4eHus
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HanpsKeHus
MOCTOSAHHOrO ToKa, 170
KoadhduumeHTa nepegaym
cpeaHekBaapaTU4HOro
HanpshkKeHns
nepemeHHoro Toka, 171
MeHto, 167
obopyaoBsaHue, 157
oLwmndkmn, 176
naponb, 175
C Ucrnonb3oBaHMeM
nHTepdenca GPIB, 177
CMELLIEHME HaMpPsKeHWs,
169
coxpaHeHue, 174
cpenHekBagpaTU4HOro
3Ha4eHunsa cunbl Toka, 173
cxema yctaHoBku, 158
YPOBHS cpabaTtbiBaHusA
CXeMbl 3aluTbl OT
nepeHanpsxeHuns, 172
Knasuatypa BBoja, 95
Knaesuartypa yHKunn, 76
BblGOp hasbl, 76
BbIxof, 76

nycKoOBOW curHan, 76

KnasulLa BBoJa
kanubpoeka, 96
MUHYC, 96

KnasuLLK BBOAA
[0] - [9], 95
BBEPX U BHU3, 95
BBOA, 96
pecatnyHas Todka, 95
o4umncTka, 95
3KCMOHeHUuanbHas

cteneHb 10, 96

KnaBuLLW 3agaHUs
napamMeTpOB BbIXO4HbIX
CUrHanos
TOK, 85
da3za, 87

KnaBuLLW 3agaHUs
napamMeTpOB BbIXO4HbIX
curHanos, 83
BbIxoa, 89
mMmnynec, 88
HanpsbkeHue, 83
dopma, 87
yacrorTa, 86

KNnaBuLLM KOHTPONSA
craTtyca, 90
crartyc, 91

KnaeuLm oTobpakeHns
pe3ynbTaToB N3MEPEHUHN,
81

KnaBuLLM OTOBpaxXeHust
pe3ynbTaToB U3MEPEHUN,
,Bxoga, 81

KnaBuLmM oToOpaxkeHns
pe3ynbTaToB N3MEPEHUMN,
rapMoHUuKK, 82

KriaBuLK yrpasrieHUs
nHtepcencom LAN, 78
meHto LAN, 78
cbpoc LAN, 80

KnaBuLLX ynpaBneHus
cnuckamu, 92

KnaBuLLN yHKUUI
3awmnThbl, 90

KnasuLn pyHKLMI
ynpasneHus
NpPOrpaMMHbIM
Tpurrepom, 92
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KnasuLn pyHKUUI
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nporpamMMHbIM TPUITEPOM
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Koabl owmnbok, 63
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NPeaoCTOPOXHOCTH, 6
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Habop ANs MOHTaxa B
CTOWKyY, 23

Harpyska, perynmpoBka
HanpsxeHus, 30

(0

obLwne ceepeHus, 22

onacHble YPOBHU
HanpsbkeHust, 156

onuuu, 22

ocMmoTp, 36

o4yucTka, 37

OLINOBKKM Npu
camonpoBepke, 64

n

nageHne HanpskeHns Ha
COeNHUTENbHbIX
NpoBOAHUKaxX, 45
neperpyska, 65
nepeHanpsikeHue, 104
NMUKOBbLIN TOK
3aBUCUMOCTb OT EMKOCTH,
28
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27
orpaHuyeHue, 28
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none3osarernem, 23
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PYKOBOACTBO, 26

P

perynuposaHue
HanNps>KeHUs1 B pearibHOM
BpemeHu, 30

perynmpoBaHue
cpeaHekBagpaTUYHOro
3HaYeHUs HanpPsKeHUs,
30

PYKOBOLCTBO, 22

C

camoTecTupoBaHue, 57
CBS3b MO BbIXOAY

no nepemMeHHomy

TOKy, 34

Nno NOCTOSIHHOMY TOKY, 34
CBSA3b MO BbIxogy, 34
nHaukartop, 69

Addr, 70

Cal, 69

CC, 69

CV, 69

Dis, 69

Err, 70

Meter AC+DC, 70

OCP, 69

Output AC+DC, 70

Prot, 69

Rmt, 70

Shift, 70

SRQ, 70

Tran, 69

Unr, 69

o1, 69
CUCTEMHble Knasuwu, 73

Shift, 73

agpec, 73

BbI30B HacTpoek, 74

uHdopmauus, 74
nokarbHbIN PEXnUM
ynpasreHud, 73
owmnbka, 75
COXpaHeHNe HacTpoek, 75
coobLeHus 06 owmndkax,
63
coxpaHeHue HacTpoek, 120
cnncok, 106

y

ycrnosue
BbIXO U3 30HbI 6e3onacHom
pa6oTbl, 105
3awmTa
OT Neperpysku no Toky,
103
3awmrta ot neperpea, 103
yCTaHOBKa B CTOWKY, 38
(O]
¢razoBas CUHXPOHU3aLNS,
112
JYHKUMOHAsTbHbIE KNnaBULLN
yBenuyeHne/yMmeHbLUeHWE,
7
yBenuyeHne/yMeHbLleHNE
nHaekca, 77
U

LundppoBon nHTepdenc,
coeguHunTens, 48

3

3HeproHesaBsucumad
namatb, 120
cbpoc, 120
coxpaHeHue, 120

G

GPIB, 119
agpec, 119
coeaunHuTenb, 51

R

RS-232
nHTepdenc, 51
napameTtpsbl, 119
coeaunHnTenb, 52
dopmart gaHHbIX, 51
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