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OIMMCAHUE THUIIA CPEJICTBA U3MEPEHUI

KanubparopbI-u3mepureny HanpsKeHUs! U CUJIbl TOKA MOJYJIbHBIE
NI PXle-4142, NI PXle-4143, NI PXle-4144, NI PXle-4145

Ha3na4yeHue cpeacTBa H3MepeHuil

Kanubpatopsi-usmepurenu HanpsbkeHuss u cuiibl Toka Moaynbhble NI PXle-4142, NI PXle-
4143, NI PXle-4144, NI PXle-4145 npenHazHadyeHbl Ui BOCIPOM3BEACHUS M HW3MEPEHHS
HaNpsOKEHUST W CHJIBI TOCTOSHHOTO TOKa, W TPUMEHSIOTCS B aBTOMAaTH3MPOBAHHBIX CHCTEMax
WCTIBITAHUN W KOHTPOJIS.

Onucanue cpeacTBa U3MepeHU

KamuGpartopsi-u3mepurenu HanpspkeHHss u ciiibl Toka MoxnyibHble NI PXle-4142, NI PXle-
4143, NI PXle-4144, NI PXle-4145 BBITIOIHEHB TO KJIACCUYECKOW CXeMe CTaOWIM3HUPOBAHHOTO
WCTOYHMKA. 3aJaBaeMoe B JCCATUYHOM LU(PPOBOM KOJIE 3HAUCHHE HANPSHKCHHS WM CHIIBI TOKa
npeoOpa3yeTcss B JABOMYHBIA IH(PPOBOH KO, KOTOPBIA 3aTeM MpeoldpasyeTcss Hu(ppo-aHAIOTOBBIM
npeoOpa3oBaTesieM B aHAJIOrOBOE 3HAYCHHE BBIXOAHOHN BEMMYMHBI. BBIXOIHBIE CXEMbI YMOIIHEHUS C
00paTHON CBS3pI0 O0ECHEUMBAIOT CTAOMIIM3AIMIO HANpPSOKCHUS WIM CHIIBI TOKa B Harpy3ke IpH
U3MEHEHHUHU €€ CONPOTUBIICHUS U HECTaOMJIBHOCTU CETEBOI'O HANpspKEHUs. BhlmoigHeHHas Ha OCHOBE
MPELU3NOHHOTO aHaJIoro-1IM(POBOro npeodpazoBaTesst cXeMa NU3MEPEHUs! MO3BOJIET OAHOBPEMEHHO
KOHTPOJMPOBATh 00a mapameTpa.

VnpaBnenue pexMMaMy M 33JaHUE 3HAYEHUH BBIXOAHBIX BEJIMYMH MOTYT INPOU3BOAUTHCS C
BUPTYaIbHOM JINIIEBOU MaHETH WK AUCTaHIMOHHO 1o muHe PXI Express.

KoHCTpyKTHBHO KanuOpaTophl-U3MEpUTENHN HAMPSOKEHHUsI M CHIbl Toka MoayibHble NI PXle-
4142, NI PXle-4143, NI PXle-4144, NI PXle-4145 BoinonHeHbI B BUjIe MOAYIS, MIPEACTABISIONIETO
co00# PKpaHUPOBAHHYIO MEYATHYIO IUIaTy, HA KOTOPOIl 3aKperyieHbl JIMIEeBas aHedb C CUTHAJIbHBIMU
pazbemMaMu u pa3zbeM uHTepdeiica. Moayib ycTanaBiuBaeTcs B cioT maccu PXI Express.

Bremnnii Bux kanmubpaTopoB-u3MepuTeNeld HampspDKEHHUS W chilbl Toka MoayibHbIX NI PXle-
4142, NI PX1e-4143, NI PXle-4144, NI PXle-4145 ¢ ykazaHneM MecTa TUIOMOMPOBAHMS MMOKa3aH Ha
¢dororpadum HIKe. 3HAK TOBEPKH B BUJIEC HAKICHKH pa3MenaeTcsi Ha O0OKOBOI IMaHelu.
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[To ycoBusM 3KCIUTyaTallMK KaIMOPAaTOPBI-U3MEPUTEIN HANIPSHKEHUSI U CUITBI TOKA MOJTYJIbHBIC
NI PXle-4142, NI PX1e-4143, NI PXle-4144, NI PXle-4145 cootsetctBytot rpymme 3 [[OCT 22261-
94 ¢ pabounm auanazonom temmneparyp ot 0 no 55°C.

IIporpammHoe odecnieuenmne

[MporpaMmMHOe oOecriedeHNE BBIMONHSACT (YHKIUH  YIPABICHUS PEXKHUMaMu  pabOTHI,
MaTeMaTudeckue (yHKIHH O0OpaOOTKH, TPEINCTABICHMS, 3alMCH M XPAHCHUS H3MEPUTEIHHON
UHPOpPMALIUH.

OOmme cBeieHNsI 0 MPOrPaMMHOM 00eCTIeUeHIH PUBEACHBI B TAOIHIIE HIKE.

KJIACC pUCKa A no WELMEC 7.2 nns xareropun U
HUJACHTH(QHUKAIMOHHOE HAUMEHOBAHUE NI-DCPower
UJCHTH(UKAIIMOHHBI HOMED BEPCUH 7.1.5 1 BhILIE

MeTpoJiornyeckne 1 TeXHHYeCKHe XapaKTePUCTHKH

KOJIMYECTBO KaHAJIOB: 4

YCTAHOBKA U U3MEPEHUE HATIPSDKEHUA U
IIpeiebl OCHOBHOM JOITyCKaeMOH IIpeeibl JOIOJHUTEIbHOM

npeacia |paspCiicHuc MOrpeuIHOCTU HOHyCKaCMOfI MOrpCIHOCTU
npu temneparype 23 + 5 °C B paboyeM Jauarna3oHe TEMIIEpaTyp
NI PXle-4142
24B | 200mkB | +(1-10° U + 10 MB) | +(510° U + 1 mxB)/ °C
NI PXle-4143
24B | 20mkB | +(1,510" U + 1,2 MB) | +(510° U + 1 mxB)/°C
NI PXle-4144
6B | 60MkB | +(1-10° U + 10 MB) | +(510° U + 1 mxB)/°C
NI PXle-4145
6B | 6mMxB | +(1,510" U + 0,6 MB) | +(510° U + 1 mxB)/°C

OTKJIOHCHHE HANPSOKEHUS TIPYU U3MEHEHUH CHJIBI TOKA B Harpy3ke Ha 1 MA, He Ooree,

THITOBOE CIipaBovyHoe 3HavyeHwue: + 10 MB

JIOTIOJTHUTENTbHAS TOTPEITHOCTD U3MEPEHUS HANPSHKCHUS TTPH MOIKITIOUYCHUH HATPY3KH 10

4-X IpOBOJIHOM cxeMe, He OoJiee, TUTIOBOE CIIPABOYHOE 3HAYCHUE:

+1-10? UL, UL — mangeHvie HanmpsDKeHUS Ha MOTCHIIMATLHOM TIpoBojie kKoHTakTa “LO S
VYCTAHOBKA 1 UBSMEPEHUE CUJIBI TOKA |

Mpeeabl OCHOBHOM J0ITYCKaeMOU Mpeebl JOMOIHUTEIbHON
npeaciibl |pa3pClICHUC MOrpCeIIHOCTU I[OHyCKaCMOﬁ MOrpCIHOCTU
npu Temneparype 23+ 5 °C B paboyeM Juamna3oHe TeMIrepaTyp
NI PXle-4142
10 MmxA | 100 nA +(1:10° | + 51A) +(2:10°| + 10 nA)/ °C
100 MKkA 1 HA +(1:10° | + 50 HA) +(2-10” | + 100 nA)/ °C
1 MA 10 HA +(1-10° | + 500 HA) +(2-10° | + 1uA)/°C
10 MA 100 HA +(110° | +5MKA) +(2:10° | + 10 HA)/°C
150 MA | 1,5MkA + (1107 | + 75 MKA) +(2-10” | + 150 HA)/ °C
NI PXle-4143
10 MKA 10 nA +(310" | + 1,6 HA) +(2:10° | + 10 nA)/ °C
100 MxA | 100 nA +(310"| + 16 HA) +(2-10” | + 100 nA)/ °C
1 MA 1 HA +(310” | + 160 HA) +(2-10° | + 1uA)/°C
10 MA 10 1A + (3107 | + 1,6 MxA) +(2:10° | + 10 HA)/ °C
150 MA | 150 HA + (3107 | + 24 MKA) +(2-10° | + 150 HA)/ °C
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NI PX|e-4144
10 mMxA | 150 nA +(110° | + 6 HA) +(2:10° | + 20 mA)/°C
100 MxA 1HA +(1-10° | + 50 HA) +(2-10” | + 200 nA)/ °C
1 MA 10 HA +(1:10° | + 500 HA) +(2:10° | + 2 HA)/°C
10 MA 100 HA +(110° | +5MKA) +(2:10° | + 20 HA)/°C
100 MA 1 MKA +(1:10° | + 50 MxA) +(2:10° | + 200 vA)/ °C
500 MA 5 MKA +(2:10° | + 250 MKA) +(810° | + 1 MxA)/°C

NI PXle-4145
10 MxA 15 nA + (31071 + 3HA) +(2:10° | + 20 mA)/°C
100 MxA | 100 nA +(310"| + 25 HA) +(2-10” | + 200 nA)/ °C
1 MA 1 HA + (3107 | + 250 HA) +(2-10° | + 2 A)/°C
10 MA 10 1A + (3107 | + 2,5 MxA) +(2:10° | + 20 HA)/ °C
100 MA | 100 HA + (3107 | + 25 mkA) +(2:10° | + 200 1A)/ °C
500mMA | 500HA +(1-10° | + 125 mMKA) +(810° | + 1 MxA)/°C

OTKJIOHCHHEC CHUJIbI TOKA Ha MMpCALiIc IR IIPU USMCHCHWU HAIIPSXKCHHA HA HAIPDY3KC Ha 1 B, He OoJiee

NI PXle-4142, NI PX1e-4143

+(1:10° Ig + 20 mA)

NI PXle-4144, NI PXle-4145

+(1:10° Ig + 20 mA)

YCTAHOBKA BbIXO/JHOI'O COITPOTUBJIEHUSA R (NI PX1e-4143, NI PXle-4145)

TIpe/iesibl OCHOBHOM JI0MyCKaeMOn
npeaenbl | Ipeebl yCTAHOBKY | pa3pelIeHre yCTaHOBKH MOTPEITHOCTH
CHJIBI TOKA COTIPOTUBIICHUS COTIPOTUBIICHUSA npu temneparype 23+ 5 °C,
THUIOBBIC CIIPABOYHBIC 3HAYCHHS
NI PXle-4143
10 MkA 100 kOm 2 0m + (410" R + 1 Om)
100 MxA 10 xOm 200 MOm + (410" R + 110 MmOm)
1MA 1 kOM 20 MOM + (410 R + 20 MOwm)
10 MA 100 Om 2 MOm + (410" R + 11 MmOwm)
150 MA 6,66 Om 120 MxOm + (410" R + 10 MmOm)
NI PXle-4145
10 MxA 50 kOM 10m + (410" R + 260 MmOwm)
100 MxA 5 kOm 100 MmOmM + (4-10” R + 35 MOwm)
1MA 500 Om 10 MOMm + (410" R + 13 MOwm)
10 MA 50 Om 1 MOm + (410" R + 10 MmOwm)
100 MA 50m 100 MxOMm + (410" R + 10 MmOwm)
500 MA 1 Om 20 MkOM +(1,2:10° R + 10 MOwm)
MaKCHUMaJIbHAsI BEIXOTHASI MOIITHOCTh B KaHAJIE
NI PXle-4142, NI PXle-4143 6 Br
NI PXle-4144, NI PXle-4145 7 Bt
CPeIHEKBAIPAaTHUECKOE 3HAUCHHUE MyJbCAIIMK M ITyMOB HANPSDKEHUS B TUAMAa30HE YacTOT
o 20 MI', TumoBOE 3HaUEeHME, HE OOJIEE
NI PXle-4142, NI PXle-4143 2mMB
NI PXle-4144, NI PXle-4145 1,5MB
THUI pa3beMa Ha MepeIHel MaHeIu D-sub(m) 25 pin
rabapuTHbIC pa3Mepbl (BHICOTA X TIIyOHMHA X TONIIMHA), MM 130x 216x 20
Macca, He OoJjiee
NI PXle-4142, NI PXle-4143 412
NI PXle-4144, NI PXle-4145 408 r
notpebisieMasi MOIIHOCTh OT IIaccH, He Oosee
NI PXle-4142, NI PXle-4143 30 Bt
NI PXle-4144, NI PXle-4145 36 Bt
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pabouue ycloBHUsS NPUMEHEHUS

TEeMIIEpaTypa OKPYKaoIIEH CpeIbl or 0o +55°C
OTHOCUTEIbHAS BIAKHOCTH BO3yxa npu Temmeparype jao 40 °C ot 10 1o 70 %
MaKCUMaJIbHasl BEICOTA HAJl ypOBHEM Mops ipu temnepatype a0 25 °C| 2000 m

YCJIOBUS XpPAaHEHHS U TPAHCIIOPTUPOBAHUS

TeMIeparypa OKpyXKarouei cpeasl

or—40 o + 70 °C

OTHOCHTCJIbHAs BJIAXKHOCTb BO3yXa, 0e3 KOHACHCaTa

ot 5 10 95 %

QJICKTPOMAriuTHAasA COBMECTUMOCTD

no 'OCT P 51522-99

0€e30I1acHOCTh

no 'OCT P 52319-2005

3HaK yTBep:KICHHS THIA

3HaK yTBEp)KICHUS THUIIA HAHOCHUTCS Ha OOKOBYIO MaHeNlb KOpIyca B BHMJE HakIeWKM U Ha
TUTYJbHBIN JTUCT PyKOBOJCTBA 10 SKCIUTyaTallui TUIIOIPa@CKUM CIIOCOOOM.

KoMILIeKTHOCTD cpeacrsa M3Mepe}mii

HaMMEHOBAaHUE U 0003HAYCHUE KOJI-BO
KaJIMOpaTop-u3MEPUTENh HATIPSHKCHNS U CHITbI ToKa MoaynbHBINA NI PXIe-414x 1 wrt. mo 3akazy
TepMHUHAIBHBIN 6510k P/N 781974-01 1 .
komnakT-auck CD ¢ npaiiepom NI-DCPower u noxymenrarueit 1 .
KaJIuOpaToOpbI-M3MEPUTEITH HAMIPSDKCHUS U CHIIBI TOKA (MCTOYHUKH MTUTAHUS
nporpammupyembie) Mmoayibhbie NI PX1-4140, NI PX1-4141, NI PXle-4142, 1 e
NI PXle-4143, NI PXle-4144, NI PXle-4145. PykoBOJICTBO IO SKCILTyaTalluu '
370736H-01/2R
meronuka nosepku MIT 015/551-2013 1 .

IToBepka

ocymiectBisiercs: o okymenty MIT 015/551-2013 «KanuOpatopbl-u3MepUTEH HAMPSHKCHUS U CHITBI
toka moxaynbHble NI PXle-4142, NI PXle-4143, NI PXle-4144, NI PXle-4145», yTBepxacHHOMY
pykoBoautenem I'IIU CU ®BY «Poctect-Mocksa» 14.05.2013 r.

CpencTBa MOBEpKU

CPEJIICTBO MOBEPKU M TPEOOBAHMUSI K €T0
METPOJIOTHUECKAM XapaKTEPUCTUKAM

PEKOMEHIYEMOE CPEICTBO MIOBEPKH U €TI0
METPOJIOTHYECKIE XapaKTEPHUCTUKU

BOJIBTMETP MOCTOSHHOTO HANPSKCHUS
OTHOCHTEJIbHAS TIOTPELIHOCTh U3MEPEHHUS
MOCTOSIHHOTO HampsbkeHus ot 3 10 24 B
He Ooee + 0,002 %

myastuMmerp Agilent 3458A
OTHOCHUTEJIbHAS TIOTPEITHOCT U3MEPEHHS

MOCTOSTHHOTO HampsbkeHus ot 3 1o 24 B
He Oosee + 0,0014 %

MWIIMaMIEPMETP TOCTOSHHOIO TOKA
OTHOCHUTEIbHAS TIOTPENTHOCTh U3MEPCHUS CUITBI
rmocTostHHOro Toka oT 10 MxA 1o 500 MA

ue 0oxee 0,02 %

myastuMmerp Adilent 3458A otHOocUTENBHAS

MOTPEITHOCTh U3MEPEHHSI CUITbI TOCTOSTHHOTO
Toka oT 10 MxA 1o 500 MA me 6oiee 0,013 %

Harpys3ka 3JIEKTPOHHAs
OTHOCHTEIbHAS TIOTPENTHOCTh YCTAHOBKH
conpotusineHus ot 1 1o 200 Om

He 6oiee *+ 10 %;

MaKCHUMaJIbHast MoIrHOCTh He MeHee 10 Bt

HATpy3Ka DIEKTPOHHAS TOCTOSHHOIO TOKA
B&K Precision 8540

OTHOCHTEJIbHAS TIOTPEITHOCTh YCTAaHOBKH
conpotusieHus ot 1 10 200 Om He Gotee £ 2 %;
MakcuMabHas MorHocTs 150 Bt

CBeieHusi 0 MeTOAMKaX (MeTOAaX) H3MepeHuit

MeToabl n3MEpeHni H3TI0KEHBI B pa3zienax 6 — 7 pyKOBOACTBA MO IKCIUTyaTalllH.



JInct Ne 5
Bcero nucros 5

HopMaTuBHBIE JOKYMEHTHI, YCTaHABJIMBAIOIIHEe TPe0OBaHHA K KaJIUOpaTOpaM-H3MepHUTeIsIM
HATIpsKeHUs U CWJIbI Toka MoayabHbIM NI PXle-4142, NI PXle-4143, NI PXle-4144, NI PXle-
4145

I'OCT 22261-94. Cpencra u3MepeHUH dNEKTPHUECKUX U MATHUTHBIX BenuuH. O0mime
TEXHUYECKUE YCIIOBHSL.

I'OCT 8.027-2001. I'CH. I'ocynapcTBeHHAs TOBEPOYHAS CXeMa JUIS CPEACTB U3MEPEHUIA
MOCTOSTHHOTO AJIEKTPUIECKOTO HANIPSHKEHUS U DJICKTPOIBIIKYIIECH CHITBI.

I'OCT 8.022-91. I'CU. I'ocynapcTBEHHBIH 3TAIOH U TOCYIapCTBEHHASI TOBEPOYHAS CXeMa IS
CPE/ICTB U3MEPEHUI CHITBI TTIOCTOSTHHOTO AJIEKTPHYECKOTO TOKA B rara3one 1- 10"¢+ 30 A.

Pexomenganuu mo 061acTaM npuMeHeHHs B cepe rocyIapcTBEHHOT0 PeryJTupOBaHUS
o0ecrneyeHns eANHCTBA U3MepPeHU I

Brimonnenne paboT MO OLEHKE COOTBETCTBHS MPOMBIIUIEHHOW MPOIYKIMHA YCTAaHOBICHHBIM
3akoHOAaTenbcTBOM Poccuiickoit deneparmm 00s3aTeTbHBIM TPEOOBAHUSM.

HN3roroBuTeinb
Kommnanus “National Instruments Corporation”, Beurpusi; H-4031 Debrecen, Hatar ut 1/A,
Hungary; ten./dakc 36-52-515-400, e-mail info@ni.com

3asaBUTEIb
3A0 «AKTU-Mactep», . MockBa
ropuandeckuii aapec: 125047, Mocksa, yi. Anekcanapa Hesckoro, 1. 19/25, crp. 1;
ten./dpakc (499)154-74-86

HcnbiTaTeJbHBIN HEHTP

' CU denepanbHOe Or0KETHOE yupekaeHne «[ ocyaapcTBEHHBINH perHOHANBHBIN IEHTP
CTaHJapTU3ALHUH, METPOJIOTHHU | UCTibITaHui B T. MockBe (PBY «PoctecT-MockBa»), artectar
akkpeautanuu Ne 30010-10 ot 15.03.2010 r.;

117418 Mocksa, HaxumoBckwuii mip., 31; e (499)129-19-11, dakc (499)129-99-96

3amecTHUTENb

PykoBonutens denepanbHoro

areHTCTBA 10 TEXHUYECKOMY @.B. bynsirun
PEryJIMPOBAHUIO U METPOJIOTHH

M.1 « » 2013 .
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