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ITpunoxeHue x ceuneTenpctBy Ne 68095 JIucr Ne 1
00 yTBEpKACHUH THIIA CPEACTB U3MEPEHHUIH Bcero micros 8

OIIUCAHUE TUIIA CPEJICTBA U3MEPEHUN
HcTo4nMKY MUTaHUS TIOCTOSHHOTO ToKa cepur E36300A

Ha3Havenmue cpencra usmepeHHi
WcToynukm THTaHMS NOCTOSHHOIO ToKa cepur E36300A (mamee — HCTOYHHKH)
IpeHA3HAYEHBI Ui BOCIIPOM3BEACHHS] U U3MEPEHUH HANPSKESHUS M CHJIBI IOCTOSHHOIO TOKA.

Onucanune cpeacTBa usMepeHuii

VICTOYHMKH TNHMTaHHA SBJIAIOTCS DJEKTPOHHBIMH YCTPOMCTBAMH Pa3TMYHOM MOIHOCTH,
hopMupyrOIEe Ha BBIXOJIC M3 HANPSKSHHS CETH NHTAHHS, PETYIHPYEMBIE CTaGHIM3UPOBAHHbIE
HANPDKEHAE U CUJTy IOCTOSHHOTO TOKa. [Ipy 9TOM HampsiKeHUe CeTH BBIIPAMIAETCS ¥ QUILTPYETCH.
HonydyeHHble HANPSXEHME M CHIA [OCTOSHHOIO TOKA M3MEPSIOTCA H  OTOGPaXaroTCs Ha
BBICOKOKOHTpacTHOM LCD-mucmee.

YIopasiieHue ¥ KOHTPOJb PEXMMOB DPaGOTHl HMCTOYHHUKOB OCYNIECTBIAETCS BCTPOCHHBIM
MHKPOIPOILIECCOPOM.

Wcrounukm BBITycKatoTcst B Tpex Momudukanusax: E36311A, E36312A, E36313A,
OTIIMYAIOMIUXCA MEXAY COO0H 3HAYEHUIMH BBIXOAHBIX HANTPSKEHMS], TOKA, MOIITHOCTH.

VICTOUHUKM SBISIOTCS TpEXKAHAIBHBIMH H MOTYT (YHKIMOHHPOBATH B pPEKHMAX
CTaOW/M3alMK HANpKEHHS, CTaCHIM3aUdd TOKA, JIOKAIBHOTO YIIPABICHHS, MCTAHIMOHHOTO
ynpasienns ¢ BHemHero I1K uepes unrtepdeiicsr USB, LAN (tombko mis E36312A, E36313A), GPIB
(ommms, Tonbko it E36312A, E36313A).

PerynupoBka BRIXOAHBIX HAIPSDKEHUS ¥ CHJIbI TOKA OCYIIECTBIIETCS HE3aBHCHMO. BO3MOKHO
TIOCICIOBATeIbHOE W MapalIeNbHOE COCJAMHEHHE MWCTOYHMKOB JUIS YBEIMYEHHS BBIXOIHOIO
HAIPSHKCHUS U TOKA.

Ucrounnku cHabxensl 3ammroii ot meperpesa (OTP), sammrolf oT meperpysks mo
HanpspxkeHuro (OVP), sammToii ot neperpysku mo Toxy (OCP).

JIs MCKIOYCHHs CIY4aiHOTO H3MEHEHHS HACTPOCK KIABMINM JMIEBON MAHETH MOIYT
OJIOKMPOBATHCSL.

Monudurannan E36312A, E36313A ocHalleHbl 4acamu pealbHOTO BpeMeHH. VCTOUHMKH
mMoguukanmii E36312A, E36313A MOryT TakXke HCIIONB30BATHCS IS PEruCTpaliy JaHHBIX,
IIOANEPkKUBas OMHOBPEMEHHBIH BHIBOA Ha MCIUIEH W coXpaHEeHHe B (aji pe3yIbTaToB H3MEPEHHIT IO
BCEM TPEM BBIXOAHBIM KaHAJIaM.

HcTo4HyKH TUTaHKS BMECTO KIEMM Ha TePeHEH IaHeIH MOTYT OBITh OCHAIIICHBI pa3beMaMH
JUISL OAKIFOYEH S GE30MACHBIX 4-MM> KOHHEKTOPOB THIa «OaHan» (onmus RBP).

KOHCTPYKTHBHO MCTOYHUKY BEIONHEHE! B BUIE MOHOGIOKA B METAJTMIECKOM KOPIIyCe.

Ha mnepennedl mamenu HCTOYHHKOB pacIONOXKEHBI [HCIUIEH, pasbeM uHTepdeiica USB
(tomeko i E36312A, E36313A), unaukaTopsl, (yHKIHOHAIBHBIE KHOIKH, BBIXOMHBIC KIEMMbI H
KIEMMa 323¢MJICHHS (WId HMX WCIOIHEHHE B BHIE KOHHEKTOPOB THNA «GaHaH»), BHIKIIFOYATEN
MUATaHUS.

Ha 3anueit naneny MCTOYHHKOB PACIIONONKEHB BHIXOIHBIE PA3bEMBI [0 KIEMMHBIE KOIOIKY
(Tomsko nmst E36312A, E36313A), BeHTHISITOp 001yBa, THE3MO JUIA 3aMKa THIA «KEHCHHTTOHY,
KjemMa 3a3eMieHus (Tonbko mna E36312A, E36313A), pasbemsl untepdeiicos USB DEVICE, LAN
(romeko ia E36312A, E36313A), cnor mia GPIB (tomsko mms E36312A, E36313A), paspem
uudposoro mopra BBoAa/BEIBOAA (ToNbKO st E36312A, E36313A), pasbeM ceTH NuTaHud, CEJIEKTOD
HaIPSHKSHUS TUTaHHUS.

Ha mpaBoii GoxoBoii maHenmn Kopmyca pasMelleHa pydka i TepeHOcKd. Ha GOKOBBIX
IIAHEJIAX KOPITyca PacIIoIOKeHbI BEHTIISIUOHHEIE OTBEPCTHS.

OOGuuuit B MCTOYHUKOB IPEACTaBIIeH HA PUCYHKaX 1 — 4.
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Jlns npenoTBpalneHus HECAaHKLIMOHHPOBAHHOIO JOCTYNa K BHYTPEHHHM YacTsAM HpHOOpOB
KopIlyc IioMoupyercs OyMaXKHbBIM CTHKEPOM.

CxeMa miIoMOMPOBKM OT HECAHKIMOHHUPOBAHHOTO AOCTYINa, 0003HAYEHHUE MeCTa HaHECCHHMS
3HaKa [MOBEPKHU NPe/ICTABICHBI HA PUCYHKE 2.

Mecto minom6upoBkH

MecTo HaHEeCEHUS
3HaKa IOBEPKH

Pucynok 2 — CxeMa TOMOHPOBKY OT HECAHKIIMOHUPOBAHHOT'O JOCTYTIA, 0603HAYEHHE MecTa
HaHECEHUs 3HaKa MOBEPKH
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Pucynox 3 — O6muii Buj nepenHeii maHeIn HCTOYHUKOB IMTaHus Moaudukanuu E36311A
¢ onmueil RBP
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Prcynox 4 — O6muit Buz nepeHeil maHen UCTOYHUKOB IUTauus Moaudukamuii E36312A, E36313A
¢ onueit RBP

IIporpaMmmHoe obecneueHHe

HcTounnku paGoTaroT MOA yHpaBieHHEM BCTPOEHHOro mporpaMMmHOro otecneuenus (I10),
KOTOPOE pealn30BaHO allapaTHO M ABJISAETCS METPOJIOTHYECKH 3HAYUMBIM. MeETPOIOrH4yecKue
XapaKTePUCTUKH IPUOOPOB HOPMUPOBaAHEI ¢ ydeToM BiausaHus [10. ITO 3aHOCHTCS B 3aIMIIEHHYIO OT
3allUCH TaMATh MHKPONpPOIECCOpa NPHOOPOB MPEANPUSTHEM-U3TOTOBUTENIEM M HENOCTYHHO I
noTpeduTes.

YpOBEHE 3aIUTH IPOTPAMMHOTO 0GECIICYCHHs OT HETPeJHAMEPEHHBIX M IIPeaHAMEPEHHBIX
H3MEHEHMM — «BBICOKHIT» B cooTBeTCTBUH ¢ P 50.2.077-2014.

Tabnuna 1 — Unentudukanionnbie JaHHbIE IPOrPAMMHOr0 00ecIeueHus

W nenTHHKAIIMOHHbIE TaHHbIE (IIPH3HAKH) 3HaueHue
Wnentudukaunonnoe Haumenosanue [10 E36300 Series Firmware
Homep Bepcun (nnenTrduKanmonnsnt Homep I10) He mmxe 1.0.4-1.0.0-1.04
ITudposoit maentudukarop 110 -




MeTpOJIOFPI‘leCKHe H TEXHHYECKHE XapaKTePHCTHKHA

Tabnuua 2 — BeixogHble napaMeTps

Jluct Ne 4
Bceero nucros 8

Mopudu- | Kanan | MakcumansHoe Hanpsbkenune | MakcuManbHas ciiIa | MakcuMalbHas BEIXOXHAS
Kanus Ha BbIXoJie, B TOKa Ha BBIXOOE, A MONIHOCTD, BT
1 6 5
E36311A 2 +25 1 80
3 -25 1
1 6 5
E36312A 2.3 25 1 80
1 6 10
E36313A 2.3 75 5 160

Tabmna 3 — MeTposioruyeckue XapakTepUCTHKH B POKHME CTAOMIN3AIMH HATIPSIKCHUS

Momudukanus | Ilpemensr nomyckaeMoit HecrabunpHOCTh HapsHKEHHS YpoBeHn
OCHOBHOH aOCOIIOTHOU HA BBIXOJIE Iy IbCaLTH
MIOTPENIHOCTH IIPU U3MEHCHHN IIpY U3MEHEHHUH BBIXOJIHOILO
BOCIIPOU3BEACHUS/ HaMpsOKEHUS TOKa Harpy3KH, HalpsOKECHHS,
H3MEPEHUN HaPsHKEHUS nutanus, MB MB mB
IOCTOAHHOIO ToKa, B
Kanan 1
£(0,001-U+0,005) / . )
E36311A +£(0,001-U+0,005) +(0,0001-U+1) +(0,0001-U+2) 2
+(0,0003-U+0,002) / ) _
E36312A £(0,0004-U+0,002) +(0,0001-U+1) +(0,0001-U+2) 2
+(0,0003-U+0,003) / _ '
E36313A +£(0,0004-U+0,003) +(0,0001-U+1) +(0,0001-U+4) 5
Kanan 2
+(0,0005-U+0,02) / ) .
E36311A +(0,0005-U+0,01) +(0,0001-U+1) £(0,0001-U+2) 2
+(0,0003-U+0,005) / ] ]
E36312A +£(0,0004-U+0,005) +(0,0001-U+1) +(0,0001-U+2) 2
+(0,0003-U+0,005) / _ )
E36313A +£(0,0003-U+0,005) +(0,0001-U+1) +(0,0001-U+4) 5
Kanain 3
+(0,0005-U+0,02) / ) .
E36311A +(0,0005-U+0,01) +(0,0001-U+1) £(0,0001-U+2) 2
+(0,0003-U+0,005) / _ '
E36312A +£(0,0004-U+0,005) +(0,0001-U+1) +(0,0001-U+2) 2
£(0,0003-U+0,005) / ‘ _
E36313A +(0,0003-U-+0,005) +(0,0001-U+1) +(0,0001-U+4) 5

1
IIpumedanus — ) cpeIHEKBAIPATHUECKOE SHAUCHHE;
U — BOCIIPOH3BOIUMOE/H3MEPEHHOE 3HAYEHNE HATIPSKEHHS, B




Tabnuua 4 — MeTpoNoruyeckue XapakTepuCTHKH B PEKHME CTaGHITM3AIIMA TOKA

JInct Ne 5
Bcero mucrtos 8

Monnpuxauus | Ilpenens fomyckaemoii | HecTaBHIBHOCT CHIIBI TOKA HA BBIXOJIE VYpoBenn
OCHOBHOH a0CONIIOTHOM | MpH U3MEHEHWH | IIPH U3MEHEHHUH IyJIbCAlIAH
IOTPEIIHOCTH HalpsHKEHUS HaIpPsDKEHUS Ha BBIXOJHOT'O
BOCIIPOM3BEACHUS/ IIUTaHUsS, MA Harpyske, MA ToKa, MA
H3MEPEHUH CHIIBI
TIOCTOSTHHOI'O TOKA, A
Kanan 1
+(0,001-1+0,01) / _ _
E36311A +(0,001-1+0,01) +(0,0001-1+0,25) | +(0,0001-1+0,25) 2
+(0,0004-1+0,003) / . :
E36312A £(0,0004-1+0,003) +(0,0001-1+0,25) | +(0,0001-1+0,25) 2
+(0,0005-1+0,004) / . :
E36313A £(0,0005-T+0,005) +(0,0001-1+0,5) +(0,0001-1+0,5) 4
Kanan 2
+(0,001-1+0,004) / ] )
E36311A £(0,001-1+0,004) £(0,0001-1+0,25) | £(0,0001-1+0,25) 0,5
+(0,0004-1+0,002) / ) )
E36312A +(0,0004-1+0,003) +(0,0001-1+0,25) | £(0,0001-1+0,25) 1
£(0,0004-1+0,003) / ) _
E36313A £(0,0004-1+0,003) +(0,0001-1+0,5) +(0,0001-1+0,5) 2
Kanan 3
+(0,001-1+0,004) / ) )
E36311A £(0,001-1+0,004) +(0,0001-1+0,25) | +(0,0001-1+0,25) 0,5
+(0,0004-1+0,002) / . _
E36312A +(0,0004-1+0,003) +(0,0001-1+0,25) | +(0,0001-1+0,25) 0,5
£(0,0004-1+0,003) / _ '
E36313A +£(0,0004-1+0,003) +(0,0001-1+0,5) +(0,0001-1+0,5) 1
TlpuMeuanus — ) cpeHEKBaAPATHYECKOE 3HaYeHUe,
[ — BOCTIPOM3BOAMMOE/H3MEPEHHOE 3HAYEHHE CHIIBI TOKA, A

Tabyura 5 — MeTponoruyeckue XapakTepHCTHKH B PEXHME H3MEPEHHH MaJIbIX TOKOB

Monuduxarus | Kanan Bepxunii npenen Ipeneinsl omyckaeMoi OCHOBHOI!
HU3MEpPEHUH CHIIBI abCONOTHOM MOTPEIIHOCTH U3MEPEHMIT
IIOCTOSIHHOT'O TOKa, MA CHJIBI IOCTOSIHHOTO TOKa, MA
1 20
E36312A, )
F36313A g }(()) +(0,0025-1 + 0,08)

HPHMG‘IEH-IHC -I- H3MCPEHHOE 3HAUCHIUE CHIIBI TOKA, MA

Tabnuua 6 — JlomoNHUTENBHBIE OTPENTHOCTH B PEXMME BOCIIPOU3BEACHUS/U3MEPEHUI BBIXOIHBIX

BEJINYMH

Monuduxanus Ipenenst ronyckaemoit Ipenensr romyckaemoit

JOIIOJIHUTEIBHONH a0COIIOTHOM JOIIOJIHUTENBHOM abCOIIOTHOM
TOTPEUTHOCTH MOTPENTHOCTH

BOCIIPOU3BEICHUA/N3MEPEeHU BOCIIPOM3BEACHUS/M3MEPEHII CUITBI

HanpspKEHUs TOCTOSHHOTO Toka, B/°C IIOCTOSIHHOT O ToKa, A/°C

Kanan 1
E36311A [ +(0,0001-U+0,002) / get | +(0,0002-1+0,003) / met




[Tpomoipkenne Tabiiniis! 6
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Momudpukanus IIpenens! goryckaeMoi IIpenensl momyckaemoi
JIOTIOJTHUTENbHOM abCOMOTHOM JIONOJTHUTENHHON abCoMOTHOM
HOTPEIIHOCTH MOTPEIITHOCTH
BOCIIPOU3BEICHUSI/M3MEPECHUA BOCIIPOU3BEACHHUS/U3MEPEHUH CHIIBI
HaIpsHKEHUS TOCTOSTHHOTO Toka, B/°C IIOCTOSTHHOTO TOKa, A/°C
E36312A +(0,0001-U+0,00018) / +(0,0001-1+0,00025) /
+(0,0001-U+0,00002) +(0,0001-1+0,00025)
E36313A +(0,0001-U+0,00018) / +(0,0001-1+0,0005) /
+(0,0001-U+0,00002) +(0,0001-1+0,0005)
Kanan 2
E36311A +(0,0001-U+0,003) / meT +(0,0002-1+0,0005) / met
F36312A +(0,0001-U+0,0006) / +(0,0001-1+0,0002) /
+(0,0001-U+0,00004) +(0,0001-1+0,0002)
F36313A +(0,0001-U+0,0006) / +(0,0001-1+0,0004) /
+(0,0001-U+0,00004) 1+(0,0001-1+0,0004)
Kanain 3
E36311A +(0,0001-U+0,003) / mer +(0,0002-1+0,0005) / mer
E36312A +(0,0001-U+0,0006) / +(0,0001-1+0,0001) /
+(0,0001-U+0,00004) +(0,0001-1+0,0001)
E36313A +(0,0001-U+0,0006) / +(0,0001-1+0,0002) /
+(0,0001-U+0,00004) +(0,0001-1+0,0002)
[Tpumeuanus

U — Bocnipon3BoANMOE/M3MEPEHHOE 3HAYEHHE HANpsDKeHus, B;
[ — BOoCHIpOH3BOAMMOE/U3MEPEHHOE 3HAUEHUE CHIIBI TOKA, A

Tabimma 7 — OcCHOBHBIE TEXHUYECKHE XapaKTEPHCTUKH

HaumMeHoBaHME XapaKTepUCTHKH 3HayeHue
ITapaMeTpEI 3NeKTPIYECKOTO TUTAHMS:
- HallpsDKEHUE TIEPEMEHHOTO TOKa, B ot 90 o 253
- 4aCTOTa EPEMEHHOro ToKa, 'y 50/60
["abapuTHbIE pasMeps! (IIMHAXITUPUHAXBLICOTA), MM 367x216x145
Macca, xr
- Mmomudukarms E36311A 8,1
- momudukarnms E36312A 8,3
- momudukanms E36313A 9.8

HopmanbHbIe ycnoBuS U3MepeHHii:
- TEMIIEpaTypa OKpYXKaromiero Bosayxa, °C

ot +20 mo +30

- OTHOCUTEJIbHAS BIAKHOCTh BO3tyXa, %o o 80
Pa6oune ycnoBus namepenuii:

- TEMIIEpATypa OKpYKaroero Bo3ayxa, °C ot 0 mo +40
- OTHOCUTEIIbHAs BAAKHOCTH BO3TyXa, % 10 95

3Hak yTBepiKIeHUA TUIA

HAHOCHUTCA Ha JIMICBYIO ITIAHECIIb HpI/I60p0B croco0oM HakJIeHKH 1 Ha THTy.IILHLIfI JIMCT PYKOBOJCTBA ITIO

SKCILTyaTally THIIOTPadCKUM CIIOCOOOM.
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KommiekTHOCTb cpecTBa H3MepeHnii

Tabmvia 8 — KOMIUIEKTHOCTE CpeICTBa H3MEPEHHUIt

HanmenoBanne O6o3HaueHHe Konmuectro
HcTounuk maTaHus TIOCTOSHHOTO ToKa cepur E36300A _ | 1
(Mopudukauus - mo 3axkasy) ’
Kabens nuranus - 1 mmT.
PyKOBOJCTBO 1O 3KCILTyaTaun - 1 2K3.
MeroHKa noBepKu MII 206.1-217-2017 1 oK3.

IloBepka
ocymecTBsgeTcs 1o JokyMeHTy MIT 206.1-217-2017 «McTo4HMKY ITUTAHUS TIOCTOSHHOTO TOKA CEPUH
E36300A. Metoauka moBepkuy, yreepskaeanomy OI'YIT «BHUUMC» 09.08.2017 r.

OCHOBHBIE ~CpelCTBAa TIOBEPKH: MyJIbTHMETp 3458A  (perucTpanyoHHBIA HOMEP B
OepepanbHoM uHpopmanuonHoM ¢orne Ne 25900-03); KaTyIuKH 3NEKTPHYECKOTO COMPOTUBICHHUS
P310, P321 (perucrparuonnsii nomep B ®enepansHom uHpOpMarmoHHOM (omme Ne 1162-58);
MUKpOBONLTMETP B3-57 (peructpanvonnbit Homep B PesmepamsHoM HHpOpMamoHHOM (GOHIE
Ne  7657-80), warpyska osnextponHas N3300 (permcTpalMOHHBIN HOMep B DenepanpHOM
uHpopMaioHHoM donme Ne 46807-11).

JlomyckaeTcst IpUMeHeHre aHATIOTHYHBIX CPEJCTB [OBEPKH, 0OECIEUHBAIONHX ONPELE/IeHHE
METPOJIOTUYECKUX XapaKTePUCTHK moBepseMbix CU ¢ TpeGyeMoii TOUHOCTEIO.

3HaK IOBEPKH B BHJIE HAKIIEHKH HAHOCHTCS Ha JIMLEBYIO NaHeNb KOpIyca IpHopa.

Cpegennsi 0 MeTOHKAX (METOJAX) H3MepeHuii
NIPHBEIEHEI B 3KCILTYyaTaIlHOHHOM JIOKYMEHTE.

HopmaTuBHbIE JOKYMEHTBI, YCTAHABAMBAIOIIHE TPeGOBAHHA K MCTOYHHKAM IHTAHHS
MOCTOSTHHOT 0 ToKa cepun E36300A

I'OCT 22261-94 CpencTBa H3MEpeHHMii 3JIEKTPUYECKHX M MATHHTHBIX BemmunH. O6Iue
TEXHUYECKHE YCIIOBHUS

I'OCT 14014-91 IlpuGopsr u mpeobpasoBarenn H3MepHTEIbHbIE MUAPOBRIE HAMPSIKCHUL,
TOKa, CONpOTUBIEeHUs. OOII1e TeXHNUeckrue TPEOOBAHMS X METOABI UCITBITAHUE

H3roroBuTennb
Kommnanns «Keysight Technologies Malaysia Sdn. Bhd.», Mauait3us
Anpec: Bayan Lepas Free Industrial Zone, 11900, Penang, Malaysia
Tenedon (paxc): +60-04-643-0611 (+60-04-641-5091)

3asBuTED

Ob1mecTBO ¢ orpanudeHHOM oTBeTCTBeHHOCTHIO «KeiicalT Texnomomkusy (000 «Keicaitt
TexHomomKm3»)

Anpec: 115054, r. Mocksa, KocMogamuanckas Hab., 1. 52 ctp. 3

Tenedon (daxc): +7 495 797 3900 (+7 495 797 3901)

Web-caiir: http://www keysight.com/main/home.jspx?lc=rus&cc=RU
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HcnbITaTe bHBIH HEHT]

QexepanbHOe  roCyHapcTBEHHOE YHHTapHOoe mpennpustae «Bcepoccuiickuit Hay4HO-
HCCIIE/I0BATENbCKUI MHCTHTYT METPOJIOrHIecKol cimyx6bly (OI'VII « BHUMMC»)

Anpec: 119361, r. Mocksa, yi. Osepnas, 1. 46.

Tenedon (paxc): +7 (495) 437-55-77 (+7 (495) 437-56-66)

E-Mail: office@vniims.ru, www.vniims.ru

Atrectar akkpemurammu DPI'YII «BHUUMC» no IIPOBEACHUIO MCIBITAHUH CpEICTB
U3MEpEHUH B Uensax yreepxaeHus tumna Ne 30004-13 ot 26.07.2013 .

3aMecTHTENb

Pyxoponurens ®@enepanbHoro
areHTCTBA 110 TEXHUYECKOMY
PEryIMpPOBaHUIO U METPOIOTHH

C.C.T'onyGes

2017 r.




