OEOEPANTbHOE ATEHTCTBO
Nno TEXHUWYECKOMY PEIYJIMUPOBAHUIO MK METPOIIOT A

CBUAETEJ/JIBCTBO

06 yTBEepXAEeHWU Tuna CpeacTB U3IMeEpeHun

US.C.34.123.A Ne 45825

Cpok gencteua go 23 maprta 2017 r.

HAUMEHOBAHUWE THUIIA CPEJICTB U3MEPEHHWIA
Kanubparopbl cunbi Toka 6220, 6221

N3r'OTOBUTEIJTh
Komnanus "Keithley Instruments, Inc.", CLLUA

PEPUCTPALIMOHHBIA Ne 49335-12

JJOKYMEHT HA ITOBEPKY
KI-6221-2012

MHTEPBAJI MEJKITY TIOBEPKAMH 1 roa

Tun cpexcrs u3MepeHHH yTBEpHkIeH mpHKazoM @enepanbHOTO areHTCTBA 110
TEXHHYECKOMY PEryJIHPOBAHHUIO H METPOJIOTHH OT 23 mapTta 2012 r. No 168

Onucanue THNA CpCICTB u31\1epeﬂm‘«’1 SABISIETCS  00sA3aTE/ILHBIM IPHIIOKECHHEM
K HACTOAIIEMY CBH/ICTCIILCTBY.

3amecturens PykoBoauTens
DejlepanbHOroO areHTCTBa

Cepwa CU Ne 00394k




[Tpunoxenune K cBuaeTenscTBy Ne 45825 Jmer Ne 1
00 yTBEpXK/IEHHH THIIA CPEJCTB H3MEPEHHH BCEro JIHCTOB 4

OITMCAHUE THIIA CPEJICTBA U3MEPEHUI
KamuOpartops! cunsl Toka 6220, 6221

Hasznauenne cpeicTsa H3MepeHHil
Kamubparops! cuisl Toka 6220, 6221 npengHazHaueHb! A1 BOCIPOU3BEICHUS CHIIBI TOKA.

Onucanne cpeacTBa H3MepeHHH

[Ipunnun pedcTBUsS KamuOpatopoB cuibl Toka 6220, 6221 ocHoBaH Ha HHGPO-aHATIOrOBOM
npeoOpa3oBaHUH 3a1aHHOTO B E(POBOM KOJIe 3HAYSHHSI B CHITy TOKA Ha BBIXOJE.

Obe MoIeTH UMEIOT O/IHHAKOBbIE XapaKTePHCTHKHA BOCIIPOH3BEICHHS CHJIBI IOCTOSHHOTO TOKA.
Mozgens 6221 mo3BonseT BOCIOPOM3BOAWUTL CHIY IMEPEMEHHOIO TOKa CIOKHOH H TNPOH3BOJIBHOH
bopMEL

Vnpasnenue pexxumamMu paboThl TPOU3BOJUTCS C JIMLEBOH MaHe u 00 JUCTAHIHOHHO Yepe3
uHTepdeiicel RS-232, IEEE-488. Ha BcTpoeHHBIH MHUKPOKOHTPOJLIEP YCTAHOBIEHO GUPMEHHOE IIpo-
rpaMMHOe oOecrneueHue. [lapaMeTpsl yCTaHOBICHHBIX PEKHMOB pabOThI, 3HAYEHUs BOCIIPOH3BO/IH-
MBIX 3HAYEHHH CHJIBI TOKAa OTOOPaKarOTC HA MOHOXPOMHOM JKHIKOKPHCTA/UTHYECKOM JIHCILIEE.

Kamubpartops! cuiel Toka 6220, 6221 BBIIOJIHEHHI B BHIe MOHOOJI0KA B HACTOJIBHOM HCIOJIHE-
HUH.

[TnomMOupoBaHHe OT HECAHKITHOHHPOBAHHOTO JOCTYNA IPOM3BOJUTCS HAHECEHHWEM Ha 3aBOJE-
HU3rOTOBUTEJIE WM B aBTOPH30BAHHOM CEPBHCHOM LIEHTPE CIELMAIBHOM KPaCKH 110 BUHT HA 3aJ[HEH
MaHeTH. 3HAK MOBEPKH B BUJIE HAKICHKH pa3MelaeTcs B cepeiuie OOKOBOI MaHey.

OO6nmii BuA KamubpaTopoB cuibl Toka 6220, 6221 nokaszan Ha poTtorpadun 1, 3aaHs15 MaHEeTb —
Ha ¢ororpaduu 2.

MECTO H.TIOM6PIPOBaHH5]

®otorpadus 1 — obmmii BUA ®otorpadus 2 - 3aHA NaHEIb

ITo TexnmueckuM TpebGoBaHHAM KamuOpaTopsl cuiabl Toka 6220, 6221 coorBerctByror I'OCT
22261-94, o TpeboBaHUIM K KIMMaTHUYECKHM M MeXaHW4YecKuM BozaedctBusM — rpymnme 3 ['OCT
22261-94 ¢ muanazonom pabounx temmneparyp ot 0 mo + 50 °C.

[IporpammHoe obecnedeHne

ITporpamMHOe oOecriedeHHe, YCTAaHOBICHHOE Ha BCTPOSHHBIH MHKPOKOHTPOJUIEP, MO CTPYK-
Type SBJAETCSA LEIOCTHBIM, BBHINOJHIET QYHKIMH YNPABICHHs PEKUMAaMH BOCIPOH3BEICHHS CHIIBI
TOKa, H CEPBHCHBIC (DYHKITHH.

KamibpoBouHble KOHCTAHTBI XPAHATCS B YHEPrOHE3aBUCHMOM NaMsITH MUKPOKOHTPOJLIEpA, BXOL
B KATHOPOBOYHBIN PEXHM 3alllMIIEeH OT HEaBTOPH30BAaHHOTO IOCTYNa MaposieM. MneHTudrKannoHHbIe
JTAHHBIE W CBEJCHHS O 3al|TE MPOrpaMMHOI0 00ecnedeH s IPeICTaBIeHb] B TaDIHIIe HHKE.




JImer Ne 2
BCETO JINCTOB 4

HISHTH(PUKAIIMOHHOE HAUMEHOBAHHE I1PO-

IPaMMHOT0 o0ecrieHeHusl 6220/6221 Firmware

HOMEp BepcHH nmporpammuoro odbecneyenust A0S u Bbliine

KJIacC pucka (YpOBEHb 3alllUTHI)

knacc pucka C no WELMEC 7.2 nns kareropuu P
yposeHb 3amuTel C no MM 3286-2010

MeTp()IlOFH‘ICCKPle H TEXHHYECKHE XaPAKTEePHCTHKH

[IpEeaEabl BOCIPOMU3BEACHUA CHIIbI TOKA

ot 2 HA 10 20 MA ', 100 MA

MaKCHUMaJIbHas BbIXOJHasd MOUTHOCTH

11 Bt

BBIXOJIHOE CONMPOTHRIIEHHE Ha npezenax 2 u 20 HA, He MeHee
BBIXOJIHAs eMKOCTh Ha npeaenax 2 u 20 HA, He Oonee

10™ Om
10 n®

Hpeaessl J0NyCKaeMOi OCHOBHOM NOTPELIHOCTH BOCIIPOH3BEIeHUS
CHJIBI IOCTOAHHOTO TOKa | npu Temneparype 23 + 5 °C
Ha npesene 2 HA
Ha npeaene 20 HA
Ha npexaene 200 HA
Ha npezene 2 MKA
Ha npenene 20 MKA
Ha npenene 200 MkA
Ha npejene 2 MA
Ha npeznene 20 MA
Ha npejene 100 MA

|£(@#10°1+21A)

+(3:10° I+ 10 nA)
+(3-10° 1+ 100 nA)
+(1-10° 1+ 1 HA)

+ (5107 I+ 10 HA)
+ (5107 I+ 100 HA)
+ (5107 1+ 1 MKA)
+ (510 T+ 10 MxA)
+(1-107 I + 50 MKxA)

peaciibl HOHYCKaCMOfI JIOTIOJTHUTEIbHOM IIOrpEUTHOCTH BOCIIPOH3-

BEJICHHS CHJIBI IIOCTOSHHOTO TOKA B HHTEpBatax Temneparyp ot
no 18 °C mor 28 10 50 °C

Ha npejenax 2 u 20 HA
Ha npenene 200 HA

Ha npezene 2 MKA

Ha npejene 20 MKA

Ha npezaene 200 MmxA
Ha npezaene 2 MA

Ha npeaene 20 MA

Ha npenene 100 MA

+ (210 1+200 hA)
+(2:10* 1+ 2 nA)
+(1-107 T + 20 nA)
+(5:10" I+ 200 nA)
+ (510" 1+ 2 HA)
+(5:10" I+ 20 HA)
+ (510 1+ 200 HA)
+(1-107 1+ 2 MxA)

JHanasoH YCTaHOBKH OTPaAaHHYHNUTEIBHOTO HAIIPSIKEH UL

ot 0,1 1o 105 B ¢ marom 0,01 B

Ipeesisl JONyCKaeMOH MOTrPeITHOCTH YCTaHOBKH OTPaHHYHTEb-
HOro Hampspkenus U
B quarnasoune ot 0.1 1o 20 B

+ (1107 U + 20 MB)

B nuanasone ot 20,1 1o 105 B

+(1-10° U + 100 MB)

reHepalysi CHIHAIA CJIOXKHOH U MPOU3BOIBHON GopMBI (TONIBKO /U1 Mojenu 6221)

(opma curHana: CHHyCOMJANIbHAs, IPIMOYTONIbHAs, THI000pa3Hasl, IPOH3BOIbLHAs

JHAIa3oH 4acToT

ot 1 mI'g 1o 100 k'

TNpeaeiibl nonycxaemoﬁ HNOIPEIIHOCTH YCTAaHOBKH 4aCTOThI

+ }-107

[Tpumeuanue 1. C marom, kpatabmM 10.

[IpeAcabl BOCOPOHU3BEACHHA CHJIBI IICPEMEHHOTO TOKa (H-H)

ot 2 HA nmo 200 MA |

TpeJebl IOMyCKaeMOH IOrPeTHOCTH aMILTUTYIbl CHIIbI TOKA Iy Ha
yactorax 1o 10 kI 2

Ha npe/enax 2; 20_; 200 vHA

HE HOPMHDYROTCS

Ha npeaenax ot 2 MkA mo 200 MA

HEPaBHOMEPHOCTh aMILTHTY/IHO-49ACTOTHOH XapaKTEPUCTUKH CHHY-
comanbHOro curuaia Ha npejene 20 MA, He donee

+ (1107 Iy + 2:107 M),
M — mpezien BOCHPOU3BENCHHS

+ 1 1b




JInet Ne 3
BCEro JIMCTOB 4
OBIIIME XAPAKTEPUCTUKH
rabapuTHele pasmepbl - I L T
LIMPHHA 213 mm
BBICOTA 89 mm
riayOuHa 370 mm
macca, He Oosiee 4,75 kr
norpebdasemas mowHocTh oT ceti 220 B / 50 I'ii, He Gonee 120 BA
pabouue ycnosus npumesenus
Temnepatypa okpyxalomeiicpesst  |o10050°C
OTHOCHMTE/IbHAS BIIAKHOCTH BO3/lyXa Mpu Temneparype 1o 35 °C 17197'@7%; | 7 A 7 | 7 7 | 7
NpejiesibHas BbICOTA Hajl YPOBHEM MOps 2000 m
TEMIEpaTypa XpaHeHUs! 1 TPAHCIIOPTHPOBAHUS or—25 no + 65 °C
9JIEKTpOMAarHMTHas copmectumocs  moI'OCTP 5152299
GesonacHoOCTh no 'OCT P 52319-2005
Ipumeuanne 2. ConpoTuienue Harpy3ku He 6osee (4 B)/M, rine M — npezie1 BOCTIPOM3BEIEHHS CHITBI TOKA.

3HAK yTBepkKIeHUS THIIA

3HaK YTBEp/KAEHMS THIA HAHOCHTCS Ha 3a/IHIOKO MaHelb KOpIyca B Cpe/iHeH HIKHEH 4yacTH B BU/E

HAKJICHKH W Ha THTYJIbHBIA JUCT KPAaTKOro pyKoBO/ICTBa nojb3osarens 6220/6221-900-01R.

KoMIieKTHOCTB cpe/IcTBa H3MepeHHii

HauMeHoBaHHe U 0003HaUeHHe KOJIMYECTBO
Kanubparop cunsl Toka 6220 / 6221 1 wT. no 3aka3sy
Kabeus ceteBoi 1 wr.
Kabenb nsmepurelbHblii Tpuakcuanbelii 237-ALG-2 1 wr.
Kopotko3ameikarens sxpanupoBanHbiii CAP-28-1 1 wr.
Kabenb unrepdeiicusiit RS-232 CA-351 1 wT.
Kabenb cunxponuzanuu 8501-2 | .
Kabenb kommyTanmonnsiii Ethernet CA-180-3A (Tonbko ana 6221) 1 .
[IpuHannexxHOCTH 1o 3aKasy
User Manual. 622x-900-01 1 wr.
Komnakr-ucK ¢ JOKyMeHTalueH 1 .
Kanubpatops! cuabl Toka 6220, 6221. KpaTkoe pyKOBOACTBO MOJIb30BATENS. | wr.
6220/6221-900-01R (koMnakT-1HCK)
Kanubparops! cuibl Toka 6220, 6221. Metoauka nosepku. KI1-6221-2012 1 1.

MoBepka

ocywectBiasgercs no gokymenty Kl1-6221-2012 «Kanubparopsl cunsl Toka 6220, 6221. MeTtoauka no-

Bepku», yrRepxaeHHomy pykosoautenem ['IIU CH «Pocucnerranua» 20.02.2012 r.
CpencTtBa noBepKH:

HauUMEHOBaHHE U Tp€GOBaHHFI K
METPOJIOTHYECKHM XapaKTEpPHCTHKAM

PEKOMEHAYEMOE CpPE/ICTBO MOBEPKHU H €TI0
METPOJIOTHYECKHE XaPaKTEPHUCTHKH

HW3MEPHUTEND CHIIBI TTOCTOSHHOIO TOKA OTHOCHUTENBHAS | mukoamnepmerp Keithley 6487

NOrpeiHOCTE H3MEPEHHS CHITBI MMOCTOAHHOI'O TOKA OTHOCHTE/IbHAs NOrpeiHOCTL H3MEPCHHSA CHIIBI

2 HA ne Gonee = 0,25 % NOCTOSHHOIO TOKA

20 HA ne Gonee £+ 0,2 % 2 HA He Oonee = 0,25 %

200 HA e 6onee = 0,1 % 20 HA ne bonee £0,2%
2 MxA ne 6oaee = 0,05 % mynsTuMerp Agilent 3458A
20; 200 MxA; 2; 20 MA He Gonee = 0,03 %

100 MA He Gonee + 0,05 % MOCTOSHHOTO TOKA

200 HA He Gonee £+ 0,023 %
2:20; 200 mkA; 2; 20; 100 MA
He oonee = 0,0075 %

OTHOCHTEJIbHAA NMOTPEUIHOCTE H3MEPEHHKSA CHJIbI




H3MEPHUTE]Ib MOCTOAHHOIO HAINPAYKECHUA
OTHOCHTEJIbHAsA MOTPEITHOCTh H3MEPEHHS MOCTOSH-
Horo Hanpsikenust 10; 100 B

He Oosee £ 0,05 %

JIuct Ne 4
BCEro JIUCTOB 4

myibTumeTp Agilent 3458A

OTHOCHUTELHAA NMOrPELHOCTE U3MEPEHHS MOCTO-
auHoro nanpsprenus 10; 100 B

He 6onee = 0,0012 %

HIJKEYKa3aHHBIE CPEICTBA MOBEPKH TONILKO A1 Moaeau 6221

M3MEPUTEJIb CUJIbI IEPEMEHHOIO TOKA OTHOCHTEIbHAs
MOrPELIHOCTL H3MEPEHHUS CHJIBI IEPEMEHHOT0 TOKa 7;

70 MA ck3
Ha yactoTax 1; 10 k' He Honee = 0,2 %
Ha yactote 100 kI'11 He Oosee + 1,5 %

myabtumerp Agilent 3458A

OTHOCHTEJIbHAS MOTPELIHOCTh U3MEPEHHS CHITBI
nepeMeHHoro Toka 7; 70 MA ck3

Ha yacTtoTe | k' He Gonee £+ 0,06 %

Ha yactote 10 kl'u He Gonee £ 0,09 %

Ha yactoTte 100 xI'11 e 6onee + 0.8 %

HacToOTOMED

OTHOCHUTEJIEHAasA l'IOl"peIJ.lHOCTb HSMEPGHHH YaCcTOThbI
100 k' He Gonee = 2-107;
quCTBHTeﬂbHOCTB 1o BXOﬂy HE MCHEE 0.1 MB CK3

aHanuszaTop cnekrpa Agilent E4402B
OTHOCHUTEJIbHASI MOIPELIHOCTL U3MEPEHHS HACTOThI
100 &I' He Gogee + 1-10'5;

YYBCTBUTENILHOCTD [0 BXO/Y B PEKHME YaCTOTO-
mepa He meHee 25 MxB

Caetenust 0 MeTOHKAX (MeTOaX) H3MepeHHii

MeTtoas! H3MepeHHH M3I0JKEHB! B pYKOBO/CTBE nosb3zoBarens 622x-900-01R.

Hopma’mnﬂme JOKYMCHTDBI, YCTAHAB/IHBAOIIHE Tp860B3HIlﬂ K KﬂﬂHﬁpﬂTOpaM CHJIBI TOKa

6220, 6221

["OCT 22261-94. CpejcTBa U3MEPEHHUIT 371€KTPUUIECKUX W MArHWTHBIX BeauuuH. OOuiue TexHuye-

CKHE YCIIOBHA.

['OCT 8.022-91. I'ocynapcTeeHHas cuctema obecrneyeHHst eaMHCTBA U3MepeHuit. ['ocynapceTeen-
HbIH NEpPBUYHBIH 3TalOH M rOCYAapcTBEHHAs MOBEPOYHAs CXeMma ISl CPE/ICTB U3MEPEHUH CHIbI MOCTO-
SHHOTO 3JIEKTPHYECKOro TOKa B Auana3oHe |- 107% =30 A.

Pexomeﬂnaunu no obJacTaM NpHMEHCHHS B cq)epe rocyaiapCcrBeHHOr0 peryjTHpoBaHH obec-

neYeHus eIHHCTBA H3MEePEeHHH

BrinosnHeHyue paboT no OLEHKE COOTBETCTBHS MPOMBIILIEHHONH MPOAYKLUMH YCTAHOBJIEHHBIM 3aKO-
HomatenbcTBOM Poceuiickoit @eaepatn o6a3atenbHbIM TpeOOBaHHSM.
Brinonnenue pabot ¥ okazaHue yciuyr rno obecrneyeHuIo eAMHCTBA U3MEPEHHH.

HsroroBurenn

Kommnanus “Keithley Instruments, Inc.”, CIIIA. 28775 Aurora Road, Cleveland Ohio, USA.
ten./(paxe 1-888-534-8453, e-mail info@keithley.com.

3agBUTEIL

3akpeitoe akuuonepHoe odmectBo «AKTH-Macrep» (3A0 «AKTH-Mactepy)
ropuanyeckuii anpec: 125047, Mocksa, yn. Anekcanapa Hesckoro, a. 19/25, crp. 1

ten./daxc (499)154-74-86

HcenbiTaTebHbIi HeHTP
I'ocynapcTBeHHBIH 1eHTp UcnbITanui cpencts usmepenuit «POCUCTIBITAHUA»
103001, r. Mockga, ['panatusri nep., 4' TeJl. (495)236-41-71, dakc (499)230-36-25

Arrectar akkpeauranuu Ne 30123- LB
8

3amectutens PykoBoauTens _
MenepanbHOro areHTCTBA 110 TEXHH‘-IM(OMY
PEeryIHpOBaHHUIO H METPOJIOTUH 'ao
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