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OcHoBHas moaenb UM$pPOBOro MynbTMMETpPa C Hannyyuen
$YHKLMOHANbHOCTBIO N CTOMMOCTbIO

a a Lindposoii 6 Y2-pa3papHblii MynbTH-
meTp mogenu 2000 — 370 6bICTpbIiA,
’. TOUHbII M BbICOKOCTAOMIBHBII Npubop,
- NpOCTOIA B IKCNATyaTaLmn U AOCTYMHbI
L B> no croumocT. B Hem coueTatotca
LUMPOKMe A1ana3oHbl U BbICOKaA
- TOUHOCTb U3MepeHuit. Mogenb 2000
M03BONAET U3MEPATL NOCTOAHHOE Hanps-
xeHue o1 100 HB o 1 KB (c 0CHOBHOIA NOrPELLHOCTbIO
0,002% 3a 90 AHeil) n CONPOTMBAEHME HA NOCTOAHHOM TOKE OT
100 mkOm o 100 MOMm (c ocHoBHoiA norpeLuHocTbio 0,008% 3a 90 AHeit).
Mogenb 2000 obecneynBaeT BbICOKYH0 CKOPOCTb U3MePeHHil Npu Niobom paspelue-
Huu. Npu paspetwenun 6%2 paspapos npubop nepesaet 50 0TCUETOB B CEKYHAY Yepes WIHy
|EEE-488, npu pa3pewwenun 4%z pa3papa oH cnocobeH cunTbiBath 4o 2000 0TCYETOB B CEKYHAY BO
BHYTpeHHUii bydep emkocTbio 1024 0TcueToB. IT0 leNaeT ero BENMKONENHbIM (PeSiCTBOM U3Mepe-
HUA ANA 33a4, KPUTUYEHBIM K Npou3BoANTeNbHOCTU. Mogens 2000 ocHalleHa 13 BCTpOEHHbIMM
U3MepuTeNbHLIMI GYHKLUAMM, BKNKOYAA U3MePeHNA NOCTOAHHOTO 1 NepeMeHHOT0 HanpaXeHus,
MOCTOAHHOTO U NepeMeHHOro ToKa, ABYXMPOBOZAHbIE 11 YeTbIpEXNPOBOAHbIE M3MepeHUs CONpoTHB-
NeHWA, NPOBEPKY LIeNOCTHOCTY Lieneli 1 TeCTUpOBaHie A0A0B.

Mogenb 2000: undpoBoil 6Y2-pazpAaHblil MyNLTUMETP

+ 13 usmeputenbHbIX GyHKLUIA.

+ 2000 oTcyeTOB B CEKYHAY NpW paspelleHnmn
4> paspapa.

+ MnaTbl MynbTMNNEKCOPOB (3aKa3biBaloTCA
[ONOJTHATENbBHO) ANA MHOTOKaHaJIbHbIX
n3MepeHui.

+ UHTepdeiicol IEEE-488 n RS-232.
+ Habop komanp Fluke 8840/42.

ﬂpuuanne)lmocru, BXoAsLue B KOMMIEKT N0CTaBKK:
WHCTPYKLMA N0 SKCNTyaTaLnu;

N3MEPUTENbHBIN Kabesb ¢ M301MPOBAHHBIMU 3aXKNMaMK
moaenu 1751.

PaCI.IJI/IPEHHbIe n3mepuTtenbHblieé BO3MOXHOCTU N BbICOKAA TOYHOCTb

ANnA CN0XKHbIX 3aga4

KEITHLEY

Mogenun 2001 1 2002: BbICOKOKAUeCTBEHHbIE
LMdpOBbIE MYNLTUMETPbI

Lindposble 7Y2-pa3paaHble mynbTumeTpbl Mogenu 2001 u 8%2—pa3pasHble MynbTUMETPbI MoZe- ] ' .:... @ @ @ @ m m e e e
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1 2002 ¥MetoT TeXHUYECKMe XapaKTepUCTUKK, 06bIuHO NpucyLwye 3HauutenbHo Gonee foporum I “ @ =) i) (v (3 » ) e : }
“ O
npubopam, u obecneunsatot 6onbLioe pasHooBpazue U3MepUTENbHbIX GyHKLMIA, KOTOPbIe 06blu- | Py e

HO OTCYTCTBYIOT y IMOPOBLIX MYNbTUMETPOB. Bbicokoe pa3peluenue 3Tux npubopos obecneunsa-
eT LUMPOKMil AMHAMUYeCKNiA A1ana3oH, No3BOAAIOLLVIA U3MePATb HanpaxeHus ot 1 mkB 1o 20 B
B OJHOM AMana3oHe. B Tex 3apauax, B KOTOPbIX BaXHOE 3HaueH|e UMelT BblCOKasA NPOU3BOAY-
TeNIbHOCTb M YHUBEPCanbHOCTb, Mogenn 2001 u 2002 obecneynBatoT CKopocTb U3MepeHuii bonee
2000 oTcyeToB B CeKyHAy npu paspeLueHin 4%z paspaaa. Mpu paspetuennn 7% pa3panos Moaensb
2002 obecneunBaeT HOMUHaNbHYI0 TOUHOCT HA CKOPOCTU 10
44 n3mepeHnii B CeKyHAY NPU U3MepeHnI NOCTOAHHBIX Hanps-
XeHuii u conpoTunenmii. B mogenu 2002 gna 4-npoBoAHbIX
U3MepeHuii CONPOTUBAEHUIl UCMONb3YeTCA YHIUKANbHDIIA 04HO-
(a3Hblii METOZ, UTO N03BONAET NPOBOAUTL U3MEPEHUA B f1Ba
pa3a BbicTpee Npy AaHHOI YacToTe NUTaloLLei CeTh. [laHHblil
METOZ TaKXe YCTPAHAET OLUMOKY, BbI3BaHHbIE HEMOCTOAH-
CTBOM CONPOTUBAEHUA U3MEPUTENbHON Lieny, BO3HUKAIOLLEM
Npyu UCNOb30BaHNM BbICTPbIX MaHUMYNATOPOB KOMMOHEHTOB.
Kpome Toro, BcTpoeHHas Lenb obHapyxeHus 06pbiBa nsmepu-
TeNIbHON Lienn yCTpaHAeT MHOTUe npobnembl, BO3HUKaKLe B
npoLiecce TeCTUPOBAHUA U3AENI B YCNOBUAX NPOU3BOACTBA.
[laTeHTOBaHHAA (xeMa U3MepUTENbHON Lieny JeaeT u3mepe-
HUA NepeMeHHbIX CUTHaNoB ¢ NoMoLLbio Mogeneil 2001 n 2002
B HECKONbKO pa3 6onee TOYHbIMM, YeM M3MepeHUA C OMOLLbH
AHaNorNyHbIX LMGPOBBIX MYNbTUMETPOB APYIUX NPOU3BOAY-
Teneli (norpewwHocTb MeHee 0,1% BnNoTb A0 yacTothl 1)

» UctnHHOe paspelieHue 7Y2 (mopenb 2001)
vnu 8%2 (mogenb 2002) pa3psAgos..

« WickniountenbHan 4OCTOBEPHOCTb pe3ynbTa-
TOB MPY BbICOKOI CKOPOCTN N3MEPEHNIA.

« LLinpoKuia BbIGOP BCTPOEHHbIX U3MepUTenb-
HbIX GYHKLMIA.

+ Mnatbl 10-KaHaNbHbIX MYNbTUMMIEKCOPOB
(npuobpeTatoTCcA AONONHUTENBHO).

« CoBmectumocTb ¢ |IEEE-488.2 n SCPI.

« Mogenb 2002 moeT paboTaTb B pexume
amynauum HP 3458A.

maa) (fomes wa) (o el

ﬂpuuamemuocru, BXoAsLue B KOMMIEKT N0CTaBKK:

BbICOKOKAUeCTBEHHbIE U3MepUTeNbHble Kabenu
moaenu 8605;

PYKOBOACTBO N0 3KCNNyaTaLluu;
KpbILUKa 0TCEKA AN1A NaTbl MYNbTUNNEKCOPA;

N0/HbI/ HABOP KANMGPOBOYHBIX AAHHBIX.

KEITHLEY
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LNOPOBbBIE MYJIbTUMETPbI U CACTEMbI CBOPA JAHHbIX 79

TexHnyecKue xapakrepunctnku moaenu 2000
U3MEPEHWE NOCTOAHHbIX CUTHANIOB

YCIOBUA: cpepnan ckopocTb n3mepenuii (cootetctayet Rate=1PLC)' nnu meanenHas ckopoctb uamepenuii (Rate=10 PLC) unu cpen- MOrPEWHOCTb: +(ppm oT nokasaHwii + ppm oT Ananasoxa) (1 ppm =
HAA CKOpOCTb M3MepeHnii (Rate=1 PLC) ¢ 10-ToyeuHbIM UAbTPOM 0,0001%)
30HAUPYIOLLMUIA TOK UNK 24YAC* 90 AHEN 1rod  AOMOAHUTENbHAA TEMMEPATYP-
MAAEHUE HANPAXKEHUA BXOHOE 23°C+ 23°C+ 23°C+ HAA NOrPEWHOCTb
OYHKUNA AVWANA30H  PA3PELUEHUE (£ 5%) CONPOTUBNEHUE 1°C 5°C 5°C 0-18°Cn28°C-50°C
HANPAXEHUE 100,0000 MB 0,1 mkB >1070m 30+30 40+35 50+35 2+6
1,000000B 1,0 MkB >10T0m 15+6 25+7 30+7 2+1
10,00000B 10 mkB >1070m 15+4 20+5 30+5 2+1
100,0000B 100 mkB 10 MOm +1% 15+6 30+6 45+6 5+1
1000,000B° 1mB 10 MOM + 1% 20+6 35+6 45+6 5+1
CONPOTUBNEHUE™ 100,0000 0m 100 mkOMm. 1mA 30+30 80+40 100 + 40 8+6
1,000000 KOm TmOm 1mA 20+6 80+10 100410 8+1
10,00000 kKOm 10 MOm 100 mkA 20+6 80+10 100+ 10 8+1
100,0000 KOm 100 MOm 10 MKA 20+6 80+10 100+10 8+1
1,000000 MOm' 10m 10 mkA 20+6 80+10 100+ 10 8+1
10,00000 MOM™ 1 100m 700 HA (10 MOm) 150+6 200+ 10 400+10 95+1
100,0000 MOm'™ "6 100 0m 700 HA (10 MOm) 800+ 30 1500 +30 1500 +30 900+1
TOK 10,00000 mA 10HA <0158 60+30 300+ 80 500+ 80 50+5
100,0000 mA 100 HA <0,03B 100+ 300 300+ 800 500 + 800 50+ 50
1A 1MKA <038 200+ 30 500+ 80 800+ 80 50+5
3,00000A 10 MKA <18 1000 +15 1200+ 40 1200+ 40 50+5
LENOCTHOCTD LIENEN 1k0m 100 MOm 1mA 404100 100 + 100 120+ 100 8+1
(2-nPOBOJ.)
TECTUPOBAHUE 10[10B 3,000008 10 mkB 1MA 20+6 30+7 40+7 8+1
10,00000 B 10 MkB 100 mKkA 20+6 30+7 40+7 8+1
10,00000B 10 mkB 10 mkA 20+6 30+7 40+7 8+1
SKCMNNYATALMOHHBIE XAPAKTEPUCTUKW NPU U3SMEPEHNI CKOPOCTb U3MEPEHWW U NOAABNEHWE LLYMOB
MNOCTOAHHbIX CUTHANOB?
Rate (nepuop OTCYE- KON-BO CPEAHEKBAAPATUYE- NMRR'> CMRR™
QYHKLWA KON-BO PA3PS10B OTCYETOB/c PLC® AUCKpeTM3aymn) TOB/C PA3PA- CKOE 3HAYEHUE WHYMA
AL 5 10 AoB B IUAMA3OHE 10 B
PrEE e ; 10PLC 5 6% <1,5mKB 60 2B 140 26
MocTosHHoe HanpaxeHue (Bce s oS 1 1PLC 50 6% < 4MmKB 60 ab 140 gb
B n - o
COMPOTMBNEHM (AManaso < S48 500 0:1 0,01PLC 2000 44 <150 mkB - 80 1b
10MOM 55 1000 0,04 MPUMEYAHWA K USMEPEHUI0 NOCTOAHHDIX CATHANOB
45 2000 0,01 1. MpubaButh CrieayioLiee 3HaveHwe K NorpeLuHocTy (ppm ot Auanasona): 181 100 B — 2 ppm; 100 MBT — 15 ppm; 100 Om —

15 ppm; ot 1kOM g0 < TMOM -2 ppm; 10 MAn 1A - 10 ppm; 100 MA — 40 ppm.
2. CKopocT yka3aHbl And paboTbl B ceTvt 60 iy Npy 3aBOACKMX YCTaHOBKaX N0 ymonyanuio (*RST): aBTomMaTnueckmii Boibop Ana-

BbICTPOnEmCTBM E CMCTEMbI I'IPM M3MEPEHMM noCToﬂHHbIX Na3oHa BbIKN., 0T06pa)KeHVI€ Ha iucnnee BblKN., 3a4epxKa 3anycka = 0.

3. CKOpOCTM yunTBIBAIOT BpEMA U3MepPEHUA U NepeAaum ABOUYHBIX AaHHbIX Yepe3 uHTepdeiic GPIB.
2,6
CUrHANOB 4. ABTOMaTUYECKaA KOPPEKLMA HYNS BbIKN.
MEPEKMIOYEHME AUANA3OHOB?: 50/c. 5. Yucno otcuetos = 1024, aBToMaTiueCKas KOPPEKLUNA HYNA BbIKA.
. 6. ABTOMaTuueckas KoppeKkuusa vyna Bbikn., NPLC = 0,01.
NEPEKMIOYEHNE USMEPUTENBHDBIX OYHKLIUE: 45/c. 7. W3mepeHue CONPOTUBNEHHIA CO CKOPOCTbIO 24 0TCYET B CEKYHAY.
BPEMA ABTOMATUYECKOTO BbIBOPA IMANA30HAZ, 10: < 30 mc. 8. 1PLC=16,67 mcnpu 60 [y, 20 Mc npu 50 T/ 400 I, YacToTa onpeaenseTca aBTOMaTUYECK NPU BKAKYEHINH SEKTPONUTAHUS.
MEPE/IAYA OTCYETOB B KOJAX ASCII YEPE3 RS-232 (19 200 60p) 55/c. 9. [inayposHeit curvana > 500 B cneayet npubasuth norpewtocts 0,02 ppm/B Ana fonu curHana, npesbiwaioluieii 500 B.
MAKC. YACTOTA BHYTPEHHEFO 3ATIYCKA: 2000/c. 10. Mpu u3mepeHnn CONpOTUBAEHMI CrieayeT Npu6aBuTb 12 Mc.

1. CDI'IPOTMB"EHME NPOBOAHUKOB, NOAKNIOYEHHBIX KO BXOAAM BbICOKOr0 M HU3KOr0 NoTeHUnana, A0mKHO 6biTb B npeaenax 10%.

MAKC. YACTOTA BHELLHEr0 3ANYCKA: 400/c. 12. [lnA Kone6aHmii YacToTbl nUTatoLLei ceTn +£0,1%.

13. [inA HecbanaHcupoBaHHoro conpoTuBAeHus 1kOM B NpoBO/E HU3KOro NoTeHuuana.

OBLLME XAPAKTEPUCTUKW NPU U3MEPEHNIA NOCTOAHHbIX CUTHAJIOB T4, OTHOCHTNIbHO NOTpelLHOCTH, YKa3aHHO/ NP KanUBpoBKe.

15. TexHuyeckue xapakTepucTuki Ana 4-npoBOAHbIX U3MepPeHUii ConpoTUBIEHNiA. [InA 2-NPOBOAHBIX U3MepeHWit CONPOTUBAEHHUI
JMHEWHOCTb B IUAMA30HE 10 B MOCT.: (1 ppm 0T noKa3aHwuii + 2 ppm 0T Auanasoxa). cneayer npu6asuTb AONONHUTENbHYI0 NOTpewWHOCTs 10M.

3ALLMTA BXOA NPY U3MEPEHUY OCTOAHHOTO HANPSXKEHMS, CONPOTUBNEHMA, TEMNEPATYPbI . [\ BXO/10B Ha 3ajHeit NaHenM CneflyeT NpubasyTb CeayloLuue 3HaueHUA K NOTPELIHOCTH TEMNEPaTyPHOTo KoIGPuLneHTa
’ ’ ’ «ppm 0T noKa3aHwuii»: 10 MOM — 95 ppm, 100 MOm — 900 ppm. YcnoBuA 3KcnayaTaumuu: AManason paouux remneparyp ot 0
LENOCTHOCTY LIEMEN W TECTUPOBAHWM JUOJ0B: 1000 B 8o Bcex AManasoHax.

" 11050 °C, 0TH. BRaxHOCTb 50% npu 35 °C.

MAKC. CONPOTUBNEHUE COEANHUTENbHBIX NPOBO/IOB NPU 4-NPOBOAHON CXEME U3MEPEHIA CONPO-

TUBJIEHWU: 10% oT Anana3oHa ANA KaxZoro NpoBoAa B AnanasoHax 100 0m v 1kOm; 1KOm ana kaxpaoro

NPOBOAHNKA BO BCEX 0CTANbHbIX AMANa30HaX.
3ALLMTA BXOAA N0 NOCTOAHHOMY. TOKY: npesoxpanutens 3 A, 250 B.
CONMPOTMBNEHUE LLIYHTA: 0,1 Om B ananasonax 3 A, 1 Au 100 MA. 10 Om B Auanazone 10 MA.
TNOPOT NPV NPOBEPKE LIENOCTHOCTH LIENEM: peryaupyembiii ot 1 0m a0 1000 Om.
MOrPEIHOCTb NPU OTKNKOYEHHOM ABTOMATUYECKO! KOPPEKLIMM HYNIA: nononiutensHo =(2 ppm ana-

na3oHa + 5 MKB) Ana < 10 MUHYT 1 u3MeHeHUM TemnepaTypbl £1 °C.

BbIX0/ 3A NPEAENDI AUANMA30HA: 120% o1 Auana3oHa, kpome AuanasoHos 1000 B, 3 A n TectupoBanua
ZU0A0B.
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TexHnyecKune xapaktepnctnkm mogenu 2000 (npopomketve)

TexHnueckune XapPaKTeEPUCTUKN NPU N3MEPEHUN NEPEMEHHOI0 HanpAXKeHNA N TOKa (McTMHHDBIE CpegHeKBagpaTnyeckue 3HaueHus)

MOrPELHOCTD: + (% oT noka3aHuii + % oT gnana3oHa), 23 °C+ 5 °C

AWANA30H HANPAXEHWNA PA3PELLEHUE NEPUOANYHOCTb KAJINEPOBKU 3My-10My® 10My-20kMy 20kMy-50kMy 50kMy-100kMy 100 kly - 300 kl'y
100,0000 mB 0,1mKB
1,0000008 1,0 mkB 90 AHeit 0,35+0,03 0,05+0,03 0,11+0,05 0,60 +0,08 4+05
10,00000B 10mkB
100,00008 100 mxB 1ron 0,35+0,03 0,06 +0,03 0,12+0,05 0,60 +0,08 4+05
750,0008 1mB
AONOJIHUTEJIbHAA TEMMNEPATYPHAA  0,035+0,003 0,005+0,003 0,006 +0,005 0,01 +0,006 0,03 +0,01
NMOrPEWHOCTD /°C®
AVWANA30HTOKA PA3PELUEHUE NEPUOANYHOCTb KAJIUBPOBKU 3Mu-10Ny  10My-3kly  3kMy-5kMy
1,000000 A 1mKA 90 aeit/1rop 0,30 +0,04 0,10+0,04 0,14+0,04
3,000004° 10 mkA 90 peii/1rop 0,35+0,06 0,15+0,06 0,18 +0,06
AONONHUTENbHAA TEMMEPATYPHAA  0,035+0,006 0,015+0,006 0,015+ 0,006
NMOrPEWHOCTD /°C®
AOMONHUTENIbHAA NOTPELIHOCTD MPY BbICOKOM NMUK-GAKTOPE, BbICTPOAEMCTBME CUCTEMbI MPU U3MEPEHUW NEPEMEHHbIX
+(% OT MOKA3AHUNY CUrHANOB2 S
TUK-OAKTOP: 122 2-3 34 45 NEPEKMHOYEHUE OYHKLIUW/AUANA3OHAS: 4/c.
JIONONHUTENbHAS NOTPELIHOCTb: 0,05 0,15 0,30 0,40 BPEMA ABTOMATUYECKOI0 BbIBOPA IMAMA30HA: < 3 c.

MEPEAAYA OTCYETOB B KOJJAX ASCII YEPE3 RS-232 (19,2 k6oa)*: 50/c.
MAKC. YACTOTA BHYTPEHHEI0 3ANYCKA*: 300/c.

SKCNNYATALNOHHbIE XAPAKTEPUCTUKI NMPU M3MEPEHUAX "
NEPEMEHHBIX CUTHANIOB2 MAKC. YACTOTA BHELLHEFO 3AMYCKA*: 300/c.
OYHKLMA KON-BO OTCYETOB/c CKOPOCTb [ONOCA YACTOT OBLLUME XAPAKTEPUCTUKW NPU USMEPEHUW NEPEMEHHbIX CUTHANTIOB
PA?'F?‘POB BXOZHOE CONPOTUBMEHME: 1 MOm 2%, napannenbHas emkocTts < 100 n0.
Mlepeertoe g o WELIELY 330?“‘_33%%“{& 3ALLMTA BXOJ3A OT NIEPEMEHHOTO HAMPSIKEHMS: 1000 B (i,
"Z"M‘L”n”éizﬂ;{i‘e P ’ YMEPEHHO 307y— 300K7y MI)\KKecHl:Idl;\‘IIAanOE NOCTOAHHOE HAMPAMEHME: 400 B Ha nloGoM AuanasoHe U3MepeHws nepemMeRHoro Hanps-
nepemeHHbIN TOK 674 2,2 BbICTPO 300 My — 300 KTy )
(BCe AnanasoHbl) 614 35 BbICTPO 300 Ty — 300 KTy 3ALLMTA BXOJA MO NEPEMEHHOMY TOKY: npepoxpatutens 3 A, 250 B.
NALEHUE HANPAMEHUA: gnanason 1A — < 0,3 B (cpeaHekBaapaTny. 3HaueHne), ananasoH 3 A— < 1B (cpeaHe-
KBaZpaTIy. 3HuEHMe).
AOMONHUTEJIbHAA NOTPELHOCTb HA HU3KMX YACTOTAX, COMPOTUBEHME LUYHTA: 0,1 Om Ha Bcex AMana3oHax u3mepeHms nepemMeHHOro Toka.
+ (% OT MOKA3AHUW) CMRR N1 NEPEMEHHOTO TOKA: > 70 b (c conpoTuBnieHem 1 kOM B IpOBOJe HU3KOTO NoTeHLMana).
MAKCUMANbHbIMA NUK-OAKTOP: 5 ans nonHoi WwKanbl.
CKOPOCTb CHUTBIBAHUA (Rate) NPOU3BEEHME HANPAXKEHUA HA YACTOTY: < 8 x 107 BTy
SLOW (mennetHas) MED (cp ) FASTu (6bicTpas) BbIX0O[ 3A NPEAE/bI AUAMA30HA: 120% ot AuanasoHa, kpome AuanazoHoB 750 Bu 3 A.
20Ty -30Ty 0 03 -
30Ty -50Ty 0 0 -
50— 100y 0 0 1,0 MPUMEYAHUA K USMEPEHWIO NEPEMEHHbBIX CUTHAJIOB
100 My — 200 'y 0 0 0,18 1. Texwuueckue napametpol anA MEANEHHOM ckopocTu (Rate=Slow) M cviHycoMAanbHoro BXOAHOTO CMrHana aMnAaUTys0ii > 5% ot
200 Iy — 300y 0 0 0,10 Ananasoa.
>300Ty 0 0 0 2. (KopocTy yKa3aHbl Ana paﬁoIbl B ceTv 60 Ly npu 3aBOACKUX YCTaHOBKAX MO ymonuaHuto (*RST): aBTomaTuyeckas KoppeKuus
HYNA BbIKN., aB’ K Bblﬁ()p BbIKN., p Ha ucnnee BbiKN., yYUTbIBACT BPEMA U3MEPEHUN 1 nepe-

[lauy ABOMYHDIX AAHHbIX Yepe3 GPIB.
0,01% ot owm6KK 3anaHuA Wwara. 3azepxka 3anycka 400 mc.
3apepxka 3anycka = 0.
DETector: BANDwidth = 300, NPLC = 0,01.
MakcumanbHoe ucnonb3yemas 3aaepxka 3anycka 175 mc.
[TpUMEHUMO K HeCUHycoMAanbHbIM curHanam > 5 iy u < 500 Iy (rapaHTupyeTca Ana nuk-dakTtopa > 4,3).
Mpumenumo npu 0 — 18 °Cu 28 °C—50 °C
i ypoBHeit curHanos > 2,2 A cnepyet npu6aBuTb AONONHUTENbHO 0,4% K NOTPELUHOCTH «OT NOKa3aHMi».
. Tunosble p ™ penuii. Tunosble , 4T0 95% (CTAHA. OTKNOHEHME «[BA CUTMa») U3TOTOB-
NeHHbIX NPU6OPOB NOKaXyT pe3ynbTathl < 0,35% 0T noKa3aHuil n 99,7% (CTaHA. OTKNOHEHe «TPU CUrMa») NOKaXyT pe3ynbTatbl
<1,06% 0T noKasaHwi.
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3ANYCK M NAMATD TemnepaTtypHble XapaKTepucTnKun
YYBCTBUTENbHOCTb YAEPXAHUA NOKA3AHUIA: 0,01%, 0,1%, 1% unu 10% nokasauii.
Tepmonapa?* MorpewHocTp'
3ADEPXKA 3ANYCKA: 070 70 99 yacos (war 1Mc). 90 gHeii/1 rog, (23 °C +5°C)
3AREPXKA BHELHETO 3ANMYCKA: 200 mkc + Axuttep < 300 MKC NP1 BbIKN. aBTOMATUYECKOIl KOPPeKLUM Hyna Tun OmnanasoH Paspe- Mo oTHOWeEHMNIO Cncnonb3oBaHnem
1 3aiepxke 3anycka = 0. K «xonop y» cnaio 2001-TCSCAN®

NAMATD: 1024 oTcyeTos. J 01-200°Cpo+760°C  0,001°C +0,5°C +0,65°C

K 01-200°Cho +1372°C 0,001 °C +0,5°C +0,70°C
MATEMATUYECKUE OyHKUMM T 01 -200°Cpo+400°C  0,001°C +0,5°C =+0,68 °C

NPUMEYAHUA K U3SMEPEHUIO TEMNEPATYPbI
OrHorrenHoe SHAUEHIE, Mith./MaKC./cpepiee/CranaapTHoe. o (or coxp 0 3Havexus), Ab, Abw, 1. [ina Temneparyp < 100 °C cnepyet npu6asmth +0,1 °C, ans Temneparyp > 900 °C cnegyet npu6asuth +0,3 °C.
npepen u3mepenuii, % u mX + b ¢ onpeaenaembiMu nonb3oBaTenem 0TobpaxkaeMbiMit eAUHULAMY U3MepeHNA. 2. Temneparypa Moxer oroGpaarsca 5°C, K °F
3TANNIOHHDLIE CONPOTUBEHUA abm: o1 1 10 9999 Om ¢ warom 1 0m. 3: TMlorpewuHocTs Ha ocHose ITS-90. ' '
4. be3 yyeta norpewwHoCTy TepmMonapbl.
CTAHAAPTHbIE A3bIK/ MPOTPAMMUPOBAHNA 5. TexHuuecKie XapaKkTepUCTUKY CNPaBeNUBbI N4 Kaanos 2—6. MlpubaebTe 0,06 °C/kaHan Ana KaHanoB C Homepom 6 u Gonee.
SCPI (craHpapTHble | AN1A NPOrp pyemblx npu6opos)
ety 196/109 OBLUME XAPAKTEPUCTUKM
Fluke 8840A, Fluke 8342A INEKTPOMUTAHWE: 100 B/120 B/220 B/240 B.
. YACTOTA MUTAIOLLER CETH: 50 I, 60 Iy u 400 [y, aBTOMATUYECKY ONPeAEALTCA NP BKKYEHNN NNTa-

BHELWHWE UHTEPOENCbI HUA.

NOTPEBJIAEMAAl MOLLHOCTb: 22 BA.
NPOU3BEAEHUE HANPAMEHWA HA YACTOTY: < 8x 107 B-Ty

MAPAMETPbI, OTHOCALUMECA K YACTOTE U MEPUOAY" 2 YCNOBWA SKCNAYATALIUN: auana3on pabouunx Temnepatyp ot 0 go 50 °C, oTH. BnaxHocTb 80% npu 35 °Cu

BbICOTe HaJ ypoBHem Mopa Ao 2000 m.

GPIB (IEEE-488.1, IEEE-488.2) n RS-232C.

Duanasonms-  Yactor- [fmana-  Bpema  Paspewenne  MorpewHocTb YCNOBHA XPAHEHHSA: o1 ~40°C 0 +70°C.
MepeHMA Nepe-  Hblil ina- 30HNe-  cTpobu-  +(ppm oT flo- 90 aHei/1ron BE30MACHOCTb: cooTseTcTBYeT [IMpekTuse EBponeiickoro cow3a no Hu THOMY 060p
MEHHOTO Hanps-  NasoH  PUOAOB  POBAHMA  KasaHMii) (% o::;)xasa- INEKTPOMATUTHAA COBMECTUMOCTD: cootBetcTByeT [lupekTuse EBponeiickoro colo3a no 3neKTpo-
0T100MBA0750B  or3ugo  or333Mc Tc 03 0,01 MATHATHO! COBMECTUMOCTH. )
500 KTy go2mkc  (Rate=Slow) MPOTPEB: 1 4ac An4 AOCTUXKEHUA HOMUHANbHOI TOYHOCTH.
BUBPALINA: M1L-PRF-2800F knacc 3, npoussonbHas.
NPUMEYAHUA K USMEPEHUIO YACTOTDI
LT . PASMEPbI
. lexHuyeckue xapakTepucTuki ToNbKo ANA MeaHapa. BXOIJHOVI CUrHan JOMmKeH UMeTb amnanTyay > 10% ot AanasoHa usmepe-
Hus NepemMenHoro Hanpsxenus. lpu BxoaHom curkane < 20 MB 8 ananasone 100 MB uacTota gonxHa 6biTb > 10 Tu. MoHTax B CTOIKY: (BbICOTA X WMPUHA X Ty6uHa) 89%213x370 MM (3,5 X 8,38 X 14,56 AtoiimoB).
2. Beixoa 3a npegensi 20% ans Beex kpome 7508. HacTonbHas MoavduKaLua (C pyuKoii U HOXKamMu): (BbICOTaX WMPUHA X y6UHa) 104x238x370 MM.
MACCA HETTO: 2,9 kr.
MACCA BPYTTO: 5 kr.
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6%2-Digit Multimeter

The Model 2000 6%2-Digit Multimeter is part of
Keithley’s family of high performance DMMs.
Based on the same high speed, low noise A/D
converter technology as the Model 2001 and
2002, the 2000 is a fast, accurate, and highly
stable instrument that’s as easy to operate as it is
to afford. It combines broad measurement rang-
es with superior accuracy specifications — DC
voltage from 1000V to 1kV (with 0.002% 90-day
basic accuracy) and DC resistance from 100u.Q

KEITHLEY

Q000 00CC .

g . (-I= “ ‘ ) ( - )

POWER " o

O
S
o

=
<
o

e

R

5=
(%2]
<
(5]

2
©
S
(5]
o
o
o
e
>
(%2]
<
()
(%2]
<
wn
2
©
d=
<
=
(=
(5]
E
>
S
=
(%2]
£
Q
w
o
a.
S
3
ID.
=
S
(5}
c
Q
(&

DIGITAL MULTIMETERS & SYSTEMS

13 built-in measurement
functions

2000 readings/second at
47, digits

Optional scanner cards for
multipoint measurements

GPIB and RS-232 interfaces

Fluke 8840/42 command set

2000 6'2-Digit DMM

2000/2000-SCAN
6Y2-Digit DMM/

Scanner Combination

Instruction Manual and Model
1751 Safety Test Leads

1.888.KEITHLEY (us. only)

www.keithley.com

ACCESSORIES AVAILABLE

2000-SCAN
2001-SCAN

10-channel, General-Purpose Scanner Card
10-channel Scanner Card with two high-speed
channels

2001-TCSCAN  9-channel, Thermocouple Scanner Card with
built-in cold junction

CABLES/ADAPTERS

7007-1 Shielded IEEE-488 Cable, 1m (3.3 ft)
7007-2 Shielded IEEE-488 Cable, 2m (6.6 ft)
7009-5 RS-232 Cable

RACK MOUNT KITS

4288-1 Single Fixed Rack Mount Kit

4288-2 Dual Fixed Rack Mount Kit

GPIB INTERFACES
KPCI-488LPA IEEE-488 Interface/Controller for the PCI Bus
KUSB-488B IEEE-488 USB-to-GPIB Interface Adapter

SERVICES AVAILABLE

2000-SCAN-3Y-EW
1-year factory warranty extended to 3 years from
date of shipment

2000-3Y-EW  1-year factory warranty extended to 3 years from
date of shipment

2001-TCSCAN-3Y-EW
1-year factory warranty extended to 3 years from
date of shipment

C/2000-3Y-ISO 3 (1SO-17025 accredited) calibrations within 3
years of purchase for Models 2000, 2000-SCAN*

C/2001-3Y-ISO 3 (1SO-17025 accredited) calibrations within 3
years of purchase for Model 2001-TCSCAN*

*Not available in all countries

T Em T to 100MQ (with 0.008% 90-day basic accuracy).
e T malasman )

Optional switch cards enable multiplexing up to
20 different input signals for multipoint meas-
urement applications.

High Throughput

The 2000 offers exceptional measurement
speed at any resolution. At 6%; digits, it delivers
50 triggered rdgs/s over the IEEE-488 bus. At
4, digits, it can read up to 2000 rdgs/s into its
internal 1024 reading buffer, making it an excel-
lent choice for applications where throughput is
critical.

For benchtop or stand-alone applications, the
2000 has a front panel design that’s simple

to understand and easy to use. The 2000 has

13 built-in measurement functions, including
DCV, ACV, DCI, ACI, 2WQ, 4WQ, temperature,
frequency, period, dB, dBm, continuity measure-
ment, and diode testing. A built-in RS-232 inter-
face connects to a notebook or full-sized PC’s
serial port to take, store, process, and display
measurements automatically.

KEITHLEY
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2000

Optional Multiplexer Cards

Creating a self-contained multipoint measure-
ment solution is as simple as plugging a scanner
card into the option slot on the 2000’s back
panel. This approach eliminates the complexities
of triggering, timing, and processing issues and
helps reduce test time significantly. For appli-
cations involving more than 10 measurement
points, the 2000 is compatible with Keithley’s
Series 7000 switch matrices and cards.

Model 2000-SCAN Scanner Card
¢ Ten analog input channels (2-pole)

* Configurable as 4-pole, 5-channel
Model 2001-SCAN Scanner Card
* Ten analog input channels

* Two channels of 2-pole, high-speed, solid-
state switching

Model 2001-TCSCAN
Thermocouple Scanner Card

* Nine analog input channels

* Built-in temperature reference for thermo-
couple cold-junction compensation

1.888.KEITHLEY (uss. only)

www.keithley.com

6%2-Digit Multimeter

SCANNER OPTION 2000-SCAN

GENERAL: 10 channels of 2-pole relay input. All channels con-
figurable to 4-pole.

CAPABILITIES: Multiplex one of ten 2-pole or one of five 4-pole
signals into DMM.

INPUTS
Maximum Signal Level:

DC Signals: 110V DC, 1A switched, 30VA maximum (resis-
tive load).

AC Signals: 125V AC rms or 175V AC peak, 100kHz maxi-
mum, 1A switched, 62.5VA maximum (resistive load).

Contact Life: >10° operations at maximum signal level; >10%
operations cold switching.

Contact Resistance: <1Q at end of contact life.
Actuation Time: 2.5ms maximum on/off.

Contact Potential: <=500nV typical per contact, 1uV max.
<*500nV typical per contact pair, 1uV max.

Connector Type: Screw terminal, #22 AWG wire size.
Isolation Between Any Two Terminals: >10°Q, <75pF.
Isolation Between Any Terminal and Earth: >10°Q2, <150pF.
Common Mode Voltage: 350V peak between any terminal
and earth.
Maximum Voltage Between Any Two Terminals: 200V
peak.
Maximum Voltage Between Any Terminal and Model
2001 Input LO: 200V peak.
ENVIRONMENTAL: Meets all Model 2000 environmental
specifications.
DIMENSIONS, WEIGHT: 21mm high x 72mm wide X 221mm
deep (0.83 in. x 2.83 in. X 8.7 in.). Adds 0.4kg (10 0z.).

e
[ o P D S
Ch.2-4 x ¥ &~
chs Mo—oT oMl Guta
L0 o——"% o LO
o HI
Out B
l olo 1
4-pole f ..... 2..[°2-pole
che Mo—oTo
"7 L0 oo o— 4
Ch.7-9 % T &~
Hl o— o~
Ch. 10 H
LO o——"0
* Solid-state relays in the 2001-SCAN only.

Scanner Configuration for Models 2000-SCAN
and 2001-SCAN
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Model 2000 specifications
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2000

DC Characteristics

6%2-Digit Multimeter

Conditions: MED (1 PLC)' or SLOW (10 PLC) Accuracy: +(ppm of reading + ppm of range)
or MED (1 PLC) with filter of 10 (ppm = parts per million)
(e.g., 10ppm = 0.001%)
Test Current Temperature
or Burden Voltage Input 24 Hour ™ 90 Day 1 Year Coefficient
Function Range Resolution (£5%) Resistance 23°C+1° 23°C £ 5° 23°C £ 5° °-18°C and 28°-50°C
Voltage 100.0000 mV 01 uv > 10 GQ 30 + 30 40 +35 50 +35 2+6
1.000000 V 1.0 upv > 10 GQ 15+6 25+7 30+7 2+1
10.00000 V 10 uVv >10 GQ 15+4 20+5 30+5 2+1
100.0000 V 100 uv 10 MQ %1% 15+6 30+6 45+6 5+1
1000.000  V° 1 mV 10 MQ %1% 20+6 35+ 6 45+6 54+1
Resistance ¥ 100.0000 Q 100 puQ 1 mA 30 + 30 80 + 40 100 + 40 8+6
1.000000 kQ 1 mQ 1 mA 20+ 6 80 + 10 100 + 10 8+1
10.00000 kQ 10 mQ 100 uA 20+6 80 + 10 100 + 10 8+1
100.0000 kQ 100 mQ 10 pA 20+ 6 80 + 10 100 + 10 8+1
1.000000 MQ* 1 Q 10 uA 20+6 80 + 10 100 + 10 8+1
10.00000 MQ! 16 10 Q 700 nA// 10MQ 150 + 6 200 + 10 400 + 10 95+ 1
100.0000 MQ! 10 100 Q 700 nA // 10MQ 800 + 30 1500 + 30 1500 + 30 900 + 1
Current 10.00000 mA 10 nA <015 V 60 + 30 300 + 80 500 + 80 50 +5
100.0000 mA 100 nA <003 V 100 + 300 300 + 800 500 + 800 50 + 50
1.000000 A 1 pA <03 V 200 + 30 500 + 80 800 + 80 50 +5
3.00000 A 10 pA <1 V 1000 + 15 1200 + 40 1200 + 40 50 +5
Continuity 2W 1 kQ 100 mQ 1 mA 40 + 100 100 + 100 120 + 100 8+1
Diode Test 3.00000 V 10 wv 1 mA 20+6 30+7 40+7 8+1
10.00000 V. 10 uv 100 pA 20+ 6 30 +7 40+7 8§+1
10.00000 VvV 10 pv 10 uA 20+ 6 30+ 7 40+7 8+1
DC OPERATING CHARACTERISTICS 2 SPEED AND NOISE REJECTION
Function Digits Readings/s PLCs® RMS Noise 10V
DCV (all ranges), 6234 5 10 Rate Readings/s Digits Range NMRR'>  CMRR™
DCI (all ranges), and 6237 30 1 10 PLC 5 62 <15uv 60 dB 140 dB
Ohms (<10M range) 6Y235 50 1 1PLC 50 6Y2 <4uv 60 dB 140 dB
5235 270 0.1 0.1 PLC 500 5% <22uv — 80 dB
5.5 500 0.1 0.01 PLC 2000 4% <150 uv — 80 dB
525 1000 0.04
455 2000 0.01
DC NOTES

DC SYSTEM SPEEDS 2 ¢

RANGE CHANGE 3 50/s.

FUNCTION CHANGE3: 45/s.

AUTORANGE TIME > 1%; <30ms.

ASCII READINGS TO RS-232 (19.2K BAUD): 55/s.
MAX. INTERNAL TRIGGER RATE: 2000/5.

MAX. EXTERNAL TRIGGER RATE: 400s.

DC GENERAL
LINEARITY OF 10VDC RANGE: *(I1ppm of reading + 2ppm of range).
DCYV, Q, TEMPERATURE, CONTINUITY, DIODE TEST INPUT PROTECTION: 1000V, all ranges.

MAXIMUM 4W< LEAD RESISTANCE: 10% of range per lead for 100€2 and 1k ranges; 1kQ per
lead for all other ranges.

DC CURRENT INPUT PROTECTION: 3A, 250V fuse.

SHUNT RESISTOR: 0.1€2 for 3A, 1A, and 100mA ranges. 10Q for 10mA range.

CONTINUITY THRESHOLD: Adjustable 1Q to 1000€2.

AUTOZERO OFF ERROR: Add +(2ppm of range error + 5uV) for <10 minutes and +1°C change.
OVERRANGE: 120% of range except on 1000V, 3A, and diode.

1.888.KEITHLEY (us. only)

www.keithley.com
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1. Add the following to “ppm of range” uncertainty:1V and 100V, 2ppm; 100mV, 15ppm; 100€2, 15ppm; 1kQ—
<IMQ, 2ppm; 10mA and 1A, 10ppm; 100mA, 40ppm.

2. Speeds are for 60Hz operation using factory default operating conditions (*RST). Autorange off, Display off,
Trigger delay = 0.

3. Speeds include measurement and binary data transfer out the GPIB.

4. Auto zero off.

5. Sample count = 1024, auto zero off.

6. Auto zero off, NPLC = 0.01.

7. Ohms = 24 readings/second.

8. 1PLC = 16.67ms @ 60Hz, 20ms @ 50Hz/400Hz. The frequency is automatically determined at power up.

9. For signal levels >500V, add 0.02ppm/V uncertainty for the portion exceeding 500V.

10. Add 120ms for ohms.

11. Must have 10% matching of lead resistance in Input HI and LO.

12. For line frequency *0.1%.

13. For 1k€2 unbalance in LO lead.

14. Relative to calibration accuracy.

15. Specifications are for 4-wire ohms. For 2-wire ohms, add 1€2 additional uncertainty.

16. For rear inputs, add the following to temperature coefficient “ppm of reading” uncertainty 10M€2 95ppm,
100M€2 900ppm. Operating environment specified for 0° to 50°C and 50% RH at 35°C.

KEITHLEY
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2000 6%2-Digit Multimeter

True RMS AC Voltage and Current Characteristics

Accuracy ': £(% of reading + % of range), 23°C 5 °C

Voltage
Range Resolution Calibration Cycle 3 Hz-10 Hz ™ 10 Hz-20 kHz 20 kHz-50 kHz 50 kHz-100 kHz 100 kHz-300 kHz
100.0000 mV 0.1 uv
1.000000 V 1.0 uv 90 Days 0.35+0.03 0.05 + 0.03 0.11 + 0.05 0.60 + 0.08 4405
10.00000 V 10 uv
100.0000 V 100 uv 1 Year 0.35 +0.03 0.06 + 0.03 0.12 + 0.05 0.60 +0.08 4+05
750.000 V 1mv
Temperature <
Coefficient/°C® 0.035 + 0.003 0.005 + 0.003 0.006 + 0.005 0.01 +0.006 0.03 +0.01 "
Current 8
Range Resolution Calibration Cycle 3 Hz-10 Hz 10 Hz-3 kHz 3 kHz-5 kHz -og
1.000000 A 1 uA 90 Day/1 Year 0.30 + 0.04 0.10 + 0.04 0.14 + 0.04 O
=
3.00000 A° 10 wA 90 Day/1 Year 0.35 + 0.06 0.15 + 0.06 0.18 + 0.06 8
Temperature a
Coefficient/°C? 0.035 + 0.006 0.015 + 0.006 0.015 + 0.006 "
o
o
&
HIGH CREST FACTOR ADDITIONAL ERROR (% of reading)’ AC SYSTEM SPEEDS 2.5 0
CREST FACTOR: 1-2 2-3 34 4-5 FUNCTION/RANGE CHANGE®: 4/s. -8
ADDITIONAL ERROR:  0.05 0.15 0.30 0.40 AUTORANGE TIME: <3s. >
ASCII READINGS TO RS-232 (19.2K BAUD) “: 50/s.
MAX. INTERNAL TRIGGER RATE *: 300/s.
AC OPERATING CHARACTERISTICS 2 MAX. EXTERNAL TRIGGER RATE : 300/s.
Function Digits Readings/s Rate Bandwidth
ACYV (all ranges), and 6%23 2s/reading SLOW 3 Hz-300 kHz
ACI (all ranges) 6%23 14 MED 30 Hz-300 kHz AC EENEI::AL e Heled by <1
: + < .
ot 8 MED 50 =300 ki :\T;/UIN:’?J:'EPROP’JF(;ECTIIZI)N 10(?05/2lra b
6 22 FAST 300 Hz-300 kHz OO0
X MAXIMUM DCV: 400V on any ACV range.
6%24 35 FAST 300 Hz-300 kHz
ACI INPUT PROTECTION: 3A, 250V fuse.
BURDEN VOLTAGE: 1A Range: <0.3V rms. 3A Range: <1V rms.
ADDITIONAL LOW FREQUENCY ERRORS (% of reading) SHUNT RESISTOR: 0.1€2 on all AC ranges.
AC CMRR: >70dB with 1kQ in LO lead.
Slow Med Fast MAXIMUM CREST FACTOR: 5 at full scale.
20Hz— 30 Hz 0 03 - VOLT HERTZ PRODUCT: <8 X 107 V-Hz,
30Hz—  50Hz 0 0 - OVERRANGE: 120% of range except on 750V and 3A ranges.
50 Hz— 100 Hz 0 0 1.0
100 Hz— 200 Hz 0 0 0.18 ACNOTES
1. Specifications are for SLOW rate and sinewave inputs >5% of range.
200 Hz - 300 Hz 0 0 0.10 2. Speeds are for 60Hz operation using factory default operating conditions (*RST). Auto zero off, Auto range off,
>300 Hz 0 0 0 Display off, includes measurement and binary data transfer out the GPIB.

. 0.01% of step settling error. Trigger delay = 400ms.

. Trigger delay = 0.

. DETector:BANDwidth 300, NPLC = 0.01.

Maximum useful limit with trigger delay = 175ms.

. Applies to non-sinewaves >5Hz and <500Hz (guaranteed by design for crest factors >4.3).

. Applies to 0°~18°C and 28°-50°C.
For signal levels >2,2A, add additional 0.4% to “of reading” uncertainty.

. Typical uncertainties. Typical represents two sigma or 95% of manufactured units measure <0.35% of reading
and three sigma or 99.7% measure <1.06% of reading.

P i Y
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Model 2000 specifications
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2000

Triggering and Memory

READING HOLD SENSITIVITY: 0.01%, 0.1%, 1%, or 10% of reading.

TRIGGER DELAY: 0 to 99 hrs (1ms step size).

EXTERNAL TRIGGER LATENCY: 200us + <300us jitter with autozero off, trigger delay = 0.
MEMORY: 1024 readings.

Math Functions

Rel, Min/Max/Average/StdDev (of stored reading), dB, dBm, Limit Test, %, and mX+b with user
defined units displayed.

DBM REFERENCE RESISTANCES: 1 to 9999Q2 in 1Q increments.

Standard Programming Languages

SCPI (Standard Commands for Programmable Instruments)
Keithley 196/199
Fluke 88404, Fluke 8842A

Remote Interface

GPIB (IEEE-488.1, IEEE-488.2) and RS-232C.

Frequency and Period Characteristics '-2

Resolution Accuracy
ACV  Frequency Period *(ppm of 90 Day/1 Year
Range Range Range Gate Time reading) +(% of reading)
100 mV 3 Hzto 333 ms to
0750V 500 kHz 2us L GLOM) 03 001
FREQUENCY NOTES

1. Specifications are for square wave inputs only. Input signal must be >10% of ACV range. If input is <20mV on
the 100mV range, then frequency must be >10Hz.
2. 20% overrange on all ranges except 750V range.

1.888.KEITHLEY (us. only)

www.keithley.com
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6%2-Digit Multimeter

Temperature Characteristics

Thermocouple2 3.4 Accuracy'

90 Day/1 Year (23°C £ 5°C)

Relative to Using

Type Range Resolution  Reference Junction  2001-TCSCAN®
J —200to + 760°C 0.001°C +0.5°C +0.65°C
K —-200 to +1372°C 0.001°C +0.5°C +0.70°C
T —200 to + 400°C 0.001°C +0.5°C +0.68°C

TEMPERATURE NOTES

. For temperatures <-100°C, add 0.1°C and >900°C add +0.3°C.

. Temperature can be displayed in °C, K or °F.

. Accuracy based on ITS-90.

. Exclusive of thermocouple error.

. Specifications apply to channels 2—6. Add 0.06°C/channel from channel 6.

GENERAL

POWER SUPPLY: 100V / 120V / 220V / 240V.

LINE FREQUENCY: 50Hz to 60Hz and 400Hz, automatically sensed at power-up.
POWER CONSUMPTION: 22VA.

VOLT HERTZ PRODUCT: <8 x 107V-Hz.

OPERATING ENVIRONMENT: Specified for 0°C to 50°C. Specified to 80% R.H. at 35°C
and at an altitude of up to 2000m.

STORAGE ENVIRONMENT: —40°C to 70°C.
SAFETY: Conforms to European Union Low Voltage Directive.

W N

EMC: Conforms to European Union EMC Directive.
WARMUP: 1 hour to rated accuracy.
VIBRATION: MIL-PRF-2800F Class 3 Random.

DIMENSIONS:
Rack Mounting: 89mm high x 213mm wide x 370mm deep (3.5 in x 8.38 in X 14.56 in).
Bench Configuration (with handle and feet): 104mm high x 238mm wide x 370mm
deep (4.13 in x 9.38 in X 14.56 in).

NET WEIGHT: 2.9kg (6.3 Ibs).

SHIPPING WEIGHT: 5kg (11 Ibs).

KEITHLEY
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Precision, multi-purpose solutions for evolving test needs
Series 2000 High Performance Digital Multimeters
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A complete set of measurement tools in one compact enclosure
Superior measurement integrity

Easy to find a cost-effective solution for a specific application
Easy migration from model to model as applications evolve

Exceptional long-term reliability
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Meet our high performance family

Each Series 2000 Digital Multimeter offers a unique combination of measurement capabilities
that make them ideal for high speed production testing. Their half-rack design fits easily into just
about any test rack or benchtop. With maximum resolutions from 6% to 8/ digits and a variety of

built-in capabilities, there’s sure to be a Series 2000 DMM that matches your application.

Go to work with the right tools

Series 2000 multimeters are essentials for anyone’s basic electrical toolbox because they combine all the measurement
capabilities needed for electronic device and sub-system measurements, operational circuit measurements, and electronic
product development and validation for bench and in ATE applications.

Be confident of your measurement integrity

All Series 2000 DMMs are based on the same high speed, low noise 28-bit A/D converter technology for superior
measurement precision, sensitivity, and traceability. The Models 2001 and 2002 incorporate five distinct processors for tighter
A/D control, higher accuracy, more precise triggering, higher throughput, and support for a variety of advanced capabilities.

Get high value plus bigh performance

A wide range of price and performance options are available, so it’s easy to find a cost-effective match for your application.
Whether you need the speed and economy of the basic Model 2000, the ultra-high precision of the Model 2002, or
something in between, there’s a Series 2000 DMM that’s right for the job. All Series 2000 models are capable of reading rates
of up to 2000 readings/sec (at 4% digits).

Migrate your applications easily from instrument to instrument

The common SCPI programming and software architecture simplifies migrating applications to more capable instruments as
new test needs arise or when substituting a Keithley DMM for a meter from another manufacturer.

Handle tomorrow'’s test challenges with today’s test solution

Series 2000 DMMs have earned a reputation for exceptional long-term performance and reliability. Each one is backed with a
standard three-year warranty. Built-in measurement, signal conditioning, switching, and data communications functions give
you the flexibility to repurpose your instrument readily as your test needs change over time.
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A broad range of built-in functions

Selectable reading rates up to 2000 rdgs/s

Easy-to-read vacuum florescent display with clear annunciators

Built-in frequency counter Built-in temperature measurement capabilities
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2- or 4-wire ohms
measurement Easy closed-case calibration

Fast, flexible triggering

Data storage memory Fast range and function changes

Application: Low level resistance testing

The Model 2010 is made for low resistance applications like testing the reliability of
electrical connectors. With a measurement range of 1€ to 120M, it ensures more
precise low level readings. Device self-heating is minimized when testing low ohms
components, because resistance measurements can be made with source current as low as
100wA. The Model 2010’s dry circuit test mode clamps the open circuit voltage at 20mV to
prevent punctures in any oxides or films that may have formed on contacts and connectors,
so the measurement derived reflects the “in use” resistance. An offset compensated ohms
function eliminates error-causing thermal effects from cabling and connections.

P2 rae e
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IEEE-488 bus simplifies controlling a wide range of GPIB instruments

Trigger Link for fast, precise, repeatable triggering of multiple instruments

Built-in scanner mainframe accepts optional switching cards for multi-point testing

Visit www.keithley.com to download a wide range of application notes, articles, data sheets,
and specifications on Series 2000 DMMs.

Application: Power supply monitoring

The Model 2001’s multiple display capability makes it easy to gather several pieces of
information simultaneously from different aspects of a single signal. One of these
displays is ideal for power supply monitoring because it shows the DC voltage of the
supply’s output, the AC noise level, and the frequency of that noise all at once,
which simplifies tracking down the source of the noise and correcting it.
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Individualized solutions for specific application needs

Model 2000: Get high accuracy without a high price tag

The 6/+-digit Model 2000 has unique capabilities that simplify building and ' .
upgrading automated production test systems. For example, the built-in 'Ej

limit testing function can be used to sort or grade components or
assemblies. It also offers a full resolution reading rate (50 rdg/s) that’s
nearly ten times faster than any other meter in its class and a maximum
speed of 2000 rdgs/s. Built-in math functions let you make a variety of
calculations on the acquired data without a computer controller.

Model 2010: Resolve low level signals quickly and accurately

With a noise floor of just 100nV RMS, the 7%-digit Model 2010 is designed
for high accuracy millivolt- and microvolt-level measurements. It also wraps
up all the functions needed for characterizing the resistance, linearity, or
isolation of contacts, connectors, switches, or relays in a single instrument.
With built-in capabilities like a low power ohms mode, dry circuit testing,
offset-compensated ohms, and a 102 range, the Model 2010 DMM is ideal
for developing, validating, or production testing sensors, transducers, A/D
and D/A converters, regulators, references, connectors, switches and relays.
It's equally appropriate for end-of-life contact testing per ASTM B539-90.

Model 2001: Advanced features you never thought a DMM could offer

The Model 2001 couples exceptional accuracy (0.0018% basic),
resolution, and sensitivity with measurement and mathematical
capabilities rarely found in DMMs. Its internal peak detector can
catch 1us spikes, such as power supply spikes and transients, AC line
power surges, and short-duration dropouts on components, as well
as up to 1IMHz for repetitive signals. With the Model 2001, it’s easy to 920000 S8 _ ® |

. . il kT =T ¥[=  =F
measure AC peak value, average, and true rms directly to characterize ol i i "

the signal thoroughly | ————

Application: Precision resistor testing

The Model 2002’s unique one-phase four-wire ohms measurement capability makes
it a good solution for high speed production testing of precision resistors. Two
high and two low limits can be tied to the status of any of four protected digital
outputs, so the Model 2002 can sort or grade the resistors automatically after
testing. For QA tests on small samples, the front panel bar graph display makes it
easy to determine the tolerances of individual resistors.
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The Model 2002 offers the same advanced features and
functions as the Model 2001, then adds an extra decade of
resolution and broader DC voltage, temperature, and resistance _
environment, not a =1°C environment, and no daily re- _:
calibration is required to stay in spec, so it’s ideal for high d-s@® ﬂ YY) :
accuracy production test applications. An “open lead” detection | ) e fom = €2

pass components that should have failed a test. Built-in digital _
I/O capabilities and a pass/fail testing function simplify
connecting it to a variety of handlers for fast, efficient device

Model 2002: Truly usable 8/-digit resolution
ranges. The Model 2002’s performance is specified for a +5°C

function helps identify problems that could lead the system to

binning and sorting.

Models 2015 and 2016: Audio analysis plus full-featured DMMs

Each of these specialized instruments combines audio band
quality measurements and analysis with a full-function 6/4-digit
DMM for production testing of audio devices and sub-systems.

The Models 2016 and 2016-P provide twice the sine wave "‘F i-l
generator output of the Models 2015 and 2015-P for |
applications that require test signals greater than 8Vrms. The e — '_. .,.' |
e
a

Models 2015-P and 2016-P offer additional processing capacity ' | -8 e T S l
for frequency spectrum analysis. All four models can measure [l e Yoo ¥ o

Total Harmonic Distortion (THD) over the complete 20Hz to
20kHz audio band, as well as compute THD+Noise and Signal-
to-Noise plus Distortion (SINAD). These capabilities are critical
for applications such as assessing non-linear distortion in components, devices, and systems. Five industry-standard
bandpass filters are provided for shaping the input signal for audio and telecommunication applications. Refer to the
Selector Guide on pages 10-11 for specification information.

Refer to the Selector Guide on pages 10-11 to compare the capabilities of different models.

Application: THD analysis and frequency responserhe vodel 2015, 20153, 2016,

The Model 2015, 2016-B, 2016, and 2016-P can provide both time domain and
frequency domain measurements in a single test protocol. Keithley can help you
configure a system for testing telecommunication devices, such as mobile phones.
These instruments can perform a frequency domain analysis of the Total Harmonic
Distortion (THD) and the first three harmonics as a function of frequency, as well as a
time domain analysis of microphone circuit output voltage as a function of frequency.

nine



eight

Building blocks for a comprehensive system solution

Plug-in scanner cards

To create test and measurement systems with up to ten measurement points quickly and economically, choose from
three plug-in scanner cards designed specifically for several Series 2000 DMMs. Just slide one of these cards into the
option slot on the meter’s back panel and you'll combine scanning and measurement capabilities in a single instrument.

The Model 2000-SCAN 10-Channel Scanner Card is designed for use with Model 2000, 2010, 2001, and 2002 DMMs.
It supports multiplexing one of ten two-pole or one of five four-pole signals into the DMM and/or any combination of
two- or four-pole signals.

The Model 2001-SCAN Scanner Card is a high speed multiplexing scanner
card developed for the Model 2000, 2010, 2001, and 2002 DMMs. This card
transforms your meter into a high accuracy, high speed ten-channel
datalogger for a variety of mixed-signal applications. Two high speed solid-
state channels on the card allow calculating ratio and delta when it’s
installed in the Model 2001, 2002, or 2010.

When used with a Model 2000, 2001, 2002, or 2010 DMM, the Model
2001-TCSCAN Thermocouple Scanner Card provides up to

nine channels of cold-junction compensated temperature
measurements and/or voltage, resistance, and frequency
measurements. When the card is installed in the Model 2001 or
2002, the DMM will linearize type J, K, E, R, S, B, and T
thermocouples automatically. When used with the Model 2001, 2002, or 2010, it allows
measuring temperature directly using two- or four-wire RTDs.

Extended range and sensitivity

The Model 1801 Nanovolt Pre-Amp extends the range and
sensitivity of Model 2001 and 2002 DMMs by amplifying
extremely low-level signals. It combines a variety of
measurement functions, including DCV, ACV rms, four-wire
ohms, frequency, and temperature. A nine-foot cable links the
pre-amp unit to a power supply card, which installs in the
DMM'’s back panel option slot. This remote architecture
isolates the Model 1801’s sensitive “chopper-type”
amplification circuitry, so the unit can be located close to the
test setup to keep test leads short, reducing interference.




Need greater switching capacity?

Choosing the right switching solution is often crucial to ensuring high
measurement integrity and productivity in production testing,
Keithley’s Applications Engineers can help you determine the most
appropriate configuration for your application.

If your application requires more than ten channels of switching
capacity, consider Keithley’s Series 2700 Integra
multimeter/data acquisition/switching systems. The 80-
channel Model 2700 and Model 2701 mainframes offer the
industry’s lowest per-channel installed cost in high
performance data acquisition and control packages. A built-in
Ethernet interface in the Model 2701 makes it the best choice
for distributed applications. With five module slots, the Model
2750 simplifies configuring solutions for applications with
hundreds of channels. A choice of 12 plug-in modules makes
Integra systems almost infinitely adaptable.

Series 7000 switching solutions complement Series 2000 DMMs
when building multi-point test systems. The 80-channel Model
7001 High Density Switch System will accept a wide
variety of switching cards for signals up to 2GHz.
Similarly, the Model 7002 Switch Mainframe will
support up to 400 channels or crosspoints, with a
unique interactive channel status display. Both
mainframes are compatible with Keithley’s line of
more than 40 Series 7000 Switching Cards.

The two-slot Model 7002-HD
Switch Mainframe combines

the channel density of the Model 7002
with the half-rack footprint of the Model 7001.
Two new high density switch cards
mainframe let you create a system with up
to 384 matrix crosspoints or 320
multiplexer channels.
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Choose the Series 2000 DMM that matches your application

Models 2000 2010
Digits 6% 7%
Expansion Channels 10 10

DC Volts Sensitivity 100 nV 10 nV
Maximum Reading 1000 V 1000 V
Basic Accuracy 0.002% 0.0018%
Ratio .
DC Peak Spikes

AC Volts (TRMS) Sensitivity 100 nV 100 nV
Maximum Reading 750V 750 V
Basic Accuracy 0.05% 0.05%
Bandwidth 3 Hz-300 kHz 3 Hz-300 kHz
dB, dBm . .
Frequency, Period . .
Peak/Avg/RMS
AC, AC+DC
THD, Harmonics
4V Sine Source
9V Sine Source

Ohms (2/4 Wire) Sensitivity 100 pQ T uQ
Maximum Reading 120 MQ 120 MQ
Basic Accuracy 0.008 0.0032%
Continuity Test . .
Diode Test . .
Offset Compensation .
Dry Circuit .
Constant Current . .
Open Source Detection

DC Amps Sensitivity 10 nA 10 nA
Range Span 10 mA- 3A 10 mA-3 A
Basic Accuracy 0.03%% 0.03%
In Circuit Current

AC Amps (TRMS) Sensitivity 1 A 1 uA
Range Span 1A3A 1 A- 3A
Basic Accuracy 0.1% 0.1%
Bandwidth 3 Hz-5 kHz 3 Hz-5 kHz

General Features Interface GPIB, RS-232 GPIB, RS-232
Reading Hold . .
Digital /0
Reading Memory 1024 rdgs 1024 rdgs
Maximum Speed 2000 rdgs 2000 rdgs
Temperature Meas. T/C TC, RTD
Language Emulation 8840/42, 196/199 196, 199
Memory Options — —

2000-SCAN 2000-SCAN

Compatible Scanner Cards 2001-SCAN 2001-TCSCAN

2001-TCSCAN

Visit www.keithley.com or call your local office for more information on our other switching solutions (p. 9).




2001 2002 2015, 2015-P 2016, 2016-P
7% 8% 6% 6%
10 10
10 nV 10 nV 100 nV 100 nV
1100 V 1100 V 1000 V 1000 V
0.0018% 0.0006% 0.002% 0.002%
Option Option
100 nV 100 nV 100 nV 100 nV
775 V (1100 V pk) 775 V (1100 V pk) 750 V 750 V
0.03% 0.02% 0.05% 0.05%
1 Hz-2 MHz 1 Hz-2 MHz 3 Hz-300 kHz 3 Hz-300 kHz
- (2015-P) - (2016-P)
1 uQ 100 nQ 100 pQ 100 pQ
1 GQ 1 GQ 120MQ 120MQ
0.0032% 0.0007% 0.008% 0.008%
10 pA 10 pA 10 nA 10 nA
200 pA-2 A 200 pA-2 A 10 mA-3 A 10 mA-3 A
0.03% 0.027% 0.03% 0.03%
100 pA 100 pA 1 pA 1 A
200 pA-2 A 200 pA-2 A 1A3 A 1A3A
0.1% 0.1% 0.1% 0.1%
20 Hz-100 kHz 20 Hz-100 kHz 3 Hz-5 kHz 3 Hz-5 kHz
GPIB GPIB GPIB, RS-232 GPIB, RS-232

2 in/5 out (TTL)

2 in/5 out (TTL)

Opt. to 30,000 Opt. to 30,000 1024 rdgs 1024 rdgs
2000 rdgs 2000 rdgs 2000 rdgs 2000 rdgs
T/C, RTD T/C, RTD T/C T/C

HP 3458
MEM1: 32K MEM1: 32K - -
MEM2:128K MEM?2: 128
2000-SCAN 2000-SCAN - -
2001-SCAN 2001-SCAN

2001-TCSCAN 2001-TCSCAN
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Free Keithley Handbooks

New edition of Low Level
Measurements Handbook

Want a fast refresher on test

and measurement or data
acquisition techniques? Just ask
for a free copy of one of
Keithley’s popular handbooks on
low level measurements, switching,
and data acquisition and control.
We've just published the 6th Edition

of our industry-standard Low Level Measurements
Handbook, completely updated with the newest
instrumentation and techniques. To request your copy of
any of our handbooks, call your local sales engineer or visit
our website at www.keithley.com.

Check something out of our library

We invite you to visit www.keithley.com to download
materials from our library of free literature, including
articles, application notes, white papers, online
demonstrations, and webcast seminars. For more
information on the Integra product family (p. 9), download
a copy of “The right choice for high performance and
flexability” from www.keithley.com or request a printed copy.

Need somebody to talk to?

There’s a Keithley
applications engineer ready
with advice on configuring
your test and measurement
system. Call us toll free at
1-888-KEITHLEY (534-8453)
(US only) or call your local
Keithley sales office and ask to speak with one of our low
level instrumentation specialists.

L

Specifications are subject to change without notice.
All Keithley trademarks and trade names are the property of Keithley Instruments, Inc.
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LNOPOBbLIE MYJIbTUMETPbI U CACTEMbI CBOPA JAHHbIX

TexHu4eckasa nHpopmauua

LindpoBble MynbTUMETPbI NPe0GpasyioT aHanorosble CUrHasbl
B LMOpOBbIe. B 06uiem cnyuae undpoBble MynbTUMETpbI
BbINONHAIT, KaK MUHUMYM, NATb TANOBbIX QYHKLMIL: u3Mepe-
HUE MOCTOAHHOTO HANPSKEHNS, IEPEMEHHOTO HAMPSXEHNS,
NOCTOAHHOTO TOKA, EPEMEHHOTO TOK 11 CONPOTUBAEHUA.
TexHuueckme XxapakTepucTukin UGPOBbIX MyNbTUMETPOB
Pa3NuYaloTCs, Ho GONLLUIMHCTBO 3TMX NPUGOPOB NOCTPOEHBI

B COOTBETCTBUM CO CTPYKTYPHBIMYU CXEMaMU, aHNIOrMYHbIMU
NpeACTaBeHHoil Ha puc. 1.

MpeobpasoBaHue aHanoroBoro
curHana B yuégposon

Ananoro-uudposoii npeobpasosatens (ALIM) npeobpasyet
BXOZIHO/ aHanoroBblii curian B undpoBoil curnan. 0T Hero,

B OCHOBHOM, 3aBUCAT KNioyeBble XapakTepucTuki npubopa:
CKOPOCTb U3MePEHHiA, INHEHOCTD, pa3pelLeHue, NofaBneHne
CMHda3HOA NoMexy 1 TOUHOCTb. LindpoBoii BbIX0OAHOI curHan
0T06PaKAETCA UMK PerncTpUpyeTCa pa3NuHbIMU cnocobamu.
Ero moxHo BU3yanbHo HabloAaTh Ha Ancnnee nepenHeit
naHenu B YNCNOBOM BIE BMECTe C JOMONHUTENbHOI UHOp-
mavveit. Kpome Toro, uudpoBoii curHan MoxeT 0AHOBPEMEHHO
nepefaBatbca yepes BHewwHuii unTepdeiic (GPIB, RS-232, USB
unu Ethernet) Ha KomnbloTep Ana AanbHeiiwwei obpaboTki.

PaspeuieHne

PaspeLuenue onpefenaeTca Kak HaMeHblLee U3MeHeHNe cur-
Hana, KOTOpoe MOXeT ObITb 3aperucTpupoBaHo B kakom-116o
ANana3oHe, 0THeCEHHOE K 3TOMY Auana3oHy. Hanpuwep, eciu
npubop oTobpaxaer B kakom-n16o AuanasoHe MakCManbHoe
3HaueHue 19 999 1 HaumeHbLLee perucTpupyemoe n3meHeHue
BXOJIHOTO CUrHaNa cocTaBnAeT £1 nocneaHen 3Havalled
umndpbi (LSD), To paspetwenue pasHo 1/19 999, unn 0,005%.

Pa3peLuenue 06bluHO BbIpaXaloT B BUAE LENOTo Yncna 1 40mu,
Hanpumep, 5% pa3pagos. Llenoe uncno npeacrasnaet konu-
YeCTBO Pa3pALOB, B KOTOPbIX MOTYT 0TOBpaaTbCA LUPpbI

o1 0 70 9. [lons yKa3blBaeT Ha TO, UTO CaMblii CTapLUMil pa3pAn
UMEET 0/IHO WM HECKONBKO OTANYHDIX OT HYNA COCTOAHUIA,

B CNyyae 0603HaueHna 2 B CAMOM CTapLLUem paspage MoryT
0T06paxaTbcA UNPpbi 0, Tunm 2.

YyBcTBUTENBHOCTD

YyBCTBUTENLHOCTb NOX0XA Ha pa3peLLeHIe B TOM OTHOLLe-
HIM, 4TO OHa XapaKTepu3yeT HauMeHblUee M3MeHeHue BXOp-
HOro cUrHana, kotopoe cnocobeH 3aperncTpuposatb npubop.
0nHaKo YyBCTBUTENLHOCTD BbIPaXaeTCA He B IONAX WWKaNbI,
a B aOCONIOTHBIX eANHNLIAX M IPUMEHSAETCA K CAMOMY HIXKHe-
My AvanasoHy u3mepAemoii BennumHbl. YyBCTBUTENbHOCTD
LMpoBOro MynbTUMeTPa C papeLueHinem 7% pa3papos
coctanaet 10 HB, ecin ero camblil HUXKHUIE AUanasoH u3me-
penua 200 mB (6e3 yueta BIMAHMA LWyMa aHAOroBbIX Lienei).

MorpewHocTb

MorpewwHoCTb ONpeAenseTca B BUAE YNCIA, COCTOALLETO

13 1BYX cnaraembix: (% 0T nokasaHuii + % 0T AvanasoHa)
WK KaK =(ppm 0T NoKa3aHuil + ppm 0T AvanasoHa), rae

1 ppm (part per million) cootetcTBYeT 0,0001% . Yem bnuxe
n3MepAMas BeNNYMHA K HIXKHEI TpaHuLie AnanasoHa, Tem
6onbLuKii BKNA/ B NOTPELUHOCTb AET Caraemoe, BbipaxeHHoe
B MPOLIEHTAX OT AManasoHa. Yem bnike u3mepsemasn Benu-
UMHA K BepXHeli rpaHuLie A1ana3oHa, Tem bonbLuuil BKnaj B
MOrpPeLLHOCTb A T Cllaraemoe, BblpaeHHoe B NpoLieHTax oT
noka3aHuii. Haunyuuas TouHoCTb JOCTUraeTcA BONM3M Bepx-
Heli rpaHuLbl Anana3oHa.

AtTeHioatop Mpeobpazosatenb 7
| nepemerHoro TIEPEMEHHOr0 u;v?ﬁi%”
Nepen. HanpsxeHus HanpsxeHus
d) Mepem. * m
Bxoa BonbTMeTpa (@) npposble
(HI) P ocr. (™ Arrentoatop Mocr. AU BbIXOHbIE
nocroskHoro —————————————O-€0O— u > TopTb
Q HanpsxeHna Conpotuenetne O (IEEE-488,
V3mepeHue Toka USB, RS-232
ConpoTyBnenue + Ethérnet) ,
Tpeuu3noHHoe
BX0A 5. IPecpasoBarens el
Mpeuun3noHble conpoTUBNEHHiA onopHoe
WyHTH HanpsxeHue
Bxon
BonbTMeTpa (LO)
<7
Puc. 1. CrpykTypHas cxema LdppoBoro MynbTUMeTpa
2
g 00075 -
==
%; 0.0060 - 514
L 0.0045 -
=
€ 0003 0-
\j ) 6"/
< 0.0 015 - . .
H BxoaHoii curxan, % ot BCei WKanbl
1 1 1 1 1 1 1 1 1
50 % 100%
MorpewHoctb +(0,1% + 1 e4. nocneaHero paspaaa)

Puic. 2. PacueTHas HeonpepeneHHoCTb Pe3ynbTaTos 3MepeHuii Ans 5%- 1 6%-paspsHbIX LUQPOBbIX MyNbTUMETPOB.

MorpeLwHoCTb 06bIYHO YKa3bIBAETCA NPU HEKOTOPBIX YCOBHAX,
B YACTHOCTM, ANA MHTEBaNoB pabounx Temnepatyp +1°C,

+5 °Cu HTepBanoB mexny kanubposkamu 24 vaca, 90 AHeil
UK 0AMH rogl. MorpetHoCTb MOXKHO CHU3UTD, yMeHblLUAs
[AMana3oH U3MeHeHNA TeMnepaTypbl OKpyKatoLLieil cpesbl n
BblbUpas 6onee KOPOTKME MHTEPBAsbI MEXAY KanubpoBKamu.
Ha puc. 2 nokazaHo BANAHMe ypOBHA BXOAHOT0 CUrHana Ha
HeonpezeneHHoCTb M3MepAeMoii BeNMUMHbI B pabouem
ZAnanasoHe. lorpeLHocTb 060X U3MepuTenbHbIX NPU6OpoB
3a/laHa Kak +(0,1% + 1 en. nocneaHero 3Haka).

Harpy)Keume N BXOAHOe conpoTuBneHne

HarpyxeHve uenu — 370 BoO3MyLLEHuUe, BHOCUMOE B U3Meps-
€eMYI0 LieMb 13-33 HeBECKOHEUHOTO BXOLHOTO CONPOTUBNIEHNS
undpoBoro MynbTUMETpa. BxoaHoe CoNpoTHBIEHUe NpesCTaB-
NEHO SKBUBANIEHTbIM aKTUBHbIM COMPOTUBIIEHUEM Ut MKOCTbIO
BXOZHbIX KNeMM LU$POBOro MynbTUMETpa.

Owmbka, 0bycnoBneHHas Harpyxenuem (puc. 3), npeacTaBnaet
€060i PasHOCTb MeXAY HanpsXeHneM, U3MepeHHbIM npubo-
pom (V,,), v HanpaxeHuem uaeanbHoro ncroutuka (V).

Owmbka, 0bycnoBneHHas nafeHnem Hanpsxenus (puc. 4),
npeacTaBnAeT 060/ PasHOCTb MeX Ay PaCcYeTHbIM TOKOM,
Tekywum yepe3 Harpysky (R,), u u3mepexHbim Tokom (I,,),

BbI3BaHHYI0 KOHEUHbIM NaZieHneM HanpsXeHUA Ha u3mepu-
TenbHoM npubope.

JByxnpoBoaHas 1 YeTblpexnpoBofHas
CXeMbl U3MepeHNA CONPOTUBAEHMI

LindpoBoii mynbTUMETp C ABYMA BbIBOAAMI NOJAET U3Me-
PUTENbHbII (30HANPYIOLLMNIT) TOK Yepe3 COeANHUTENbHbIE
NpoBOAA, KOTOPble 0AHOBPEMEHHO MOAKNIOUEHBI KO BXOAAM
unpoBoro BonbTMeTpa. Takas ABYXNPOBOAHAA CXeMa
U3MepeHus conpoTBNeHNi B 60NbLUMHCTBE 333y paboTaeT
X0powwo . OAHAKo NajieHne HaNPAXEHUA Ha COeAMHUTENbHBIX
NpOBOAAX C CONPOTUBAEHNEM R, MOXeT NpUBECTY K CyLLje-
CTBEHHbIM MOTPELUHOCTAM NPU U3MEPEHUN MaTIbIX CONPO-
TUBNEHUit (puc. 4, 5).

YeTbIpexnpoBoAHaA CXeMa U3MepeHIs CoNpoTUBNEHMIT (cxema
KenbBuHa) N03B0AAET UCKMIOUUTH NafieHIe HANPAXKeHNS Ha
COE/AMHUTENbHbIX NPOBOAAX LIENW BONILTMETPA NyTEM N0A-
KNIOYEHUA U3MePAEMOro ConpoTuBAeHus R, K BObTMETpY
MY NOMOLLM ABYX AONOAHUTENbHbIX NPOBOAOB. TOCKONbKY
113-32 BbICOKOr0 BXOZIHOTO CONPOTUBNEHNA BOJITMETPA TOK B
€70 LYk Ha MHOT0 NOPAAKOB MEHbLLE 30HAMPYIOLLEro TOKa,
MafeHnemM HanpsKeHIa Ha COeMHUTENbHbIX MPOBOAX Lienk
BOJITMETPA MOXHO NpeHebpeub.

KEITHLEY

A Tektronix Company

Keithley « U3smepeHus n TecTupoBaHme « CnpaBoYHMK N0 NPOAYKLUM
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Hanpsaxenue nepemenHoe 1y YBennuenne
HanpaxeHue nocToAHHoe Yactota Ysennyenue

Puc. 3. MorpewwHocTb, 06ycnoBNeHHan HarpyxeHnem

/13-3a BbICOKOT0 BXOIHOMO UMNEflaHca B VI3MepVIT€J'IbHOl7I uenu

- M WcTnsHoe nagenne
TeyeT 0ueHb Manbii TOK, NI03TOMY Ha NPOBOAHUKAX NIPAKTUYe-  TAHUA 1 CUHGASHOM NOMEXM Onseckoe nagene e o
CKW HET OMUYECKOr0 NTaieHINA HAMPAKEHNA U HAMPAKEHYe Ha .

A P P MloMexy 0T CeTU NTaHWA — 3T0 NOMeXH, MPUMELLNBaloLLUeCs o BL o

13MepUTENbHBIX KNEMMaXx PaBHO HanpAXeHMIo, C034aBaemo-
My Ha conpoTusnerum R, (puc. 5).

Y MynbTumerp TOK
BbiCTpOAiiCTBIE 1 BpEMSA YCTaHOBNEHNA KoadduumeHT nogaBneHuns nomex ot ceti nUTaHNA (NMRR) Ry
) YKa3blBaeTcA B eumbenax Ha uactote nuTatoweit cetv 50 My 1o ]
Bpem# ycTaHoBAeHuA MoKa3aHiit U3MepuUTenbHOTo npubopa unm 60 M. Momexw 0T ceT NUTaHUA NPOABNANTCA B BUAE PR — °
06yCnoBneHo ero BXoAHbIMYU Lenamu. CKopocTb CHATUA {MIYTTbCOB WM OTKMOHEHIA NOCTOSHHOTO CUTHANA. P P P R,

noKazaHuii, um 6hI(Tp0,[|eI7I(TBI/I€, 3aBUCUT OT BPEMEHN
YCTaHOBNEHUA. B nyyae an60pOB C BbICOKMM pa3pelleHnem
ANA JOCTUXKEHNA HOMUHANbHOI TOYHOCTI MOXET 0Ka3aTb(A

HeoBX0AUMO NOZI0KATh HEKOTOPOE BPeMA ANA NONHOTO YCTa-  KoadduuteHT nogaBneHns cudasHoii nomexit (CMRR) xapak- Werounuk (HI) — -
HOBJNIEHWA BXOZHOTO CUTHana. Tepy3yeT CNOCOBHOCTb U3MEPUTENbHOFO NpUBOPa NOAABAATD Mymsn o™ (HD pA § ;
" X
Ha ckopocTb U3MepeHIs BIMAIOT HECKONbKO NTapaMeTpoB, B curHan, o6Lywii Ania 060X BXOLOB U3MePUTENIbHOTO npuGopa. merp Hctoukuk &8; —
30T NapameTp 06bI4HO M3MEPAIOT € HeChanaHCMpoBaHHbIM P

TOM YMCe NOCTOAHHAA BPEMEHM MHTEr PUPOBAHUA, BbIPaXeH-
Has uncnom nepuogos Hanpsmxexua nutatowweii cetu (NPLC),
!N udpoBoro GunbTpa, aBTOMATMYECKOE NEPEKNHYEH e
[AMana3oHoB, aBToOMaTHYeckas koppekuua Hyna (AutoZero),
3a/lepKKM 3anycKa v napameTpbl HaCTpoiiku gucnnea. na
AOCTVXKEHUA MaKCUManbHoil CKOPOCTY 3MepeHuii cnepyeT
YCTaHOBWTb ClieAyIoLLMe NapaMeTpbl:

NoCToAHHaA BpemeHu uHTerpupoBanms: 0,01 NPLG

QUABTp: OTKNIOUEH;

AManazoH: GUKCupoBaHHbIi (6e3 aBTomMaTnyeckoro

Puc. 4. Owm6Ka, 06ycnoBneHHas nageHem HanpsxeHns

lNopaBneHne nomex ot ceTn

K BXOAHOMY curHany. bonbLuas yactb nomex oT ceTu NuTaHNA
COBMAJaeT C YacToTOi NUTAIOLLeN CETH 1N e FTapMOHUKAMN.

NMRR = 20Ig (MakcumanbHas amnanTya nomexu Ha Bxoge)/
(MakcumanbHas owwn6ka, BHOCUManA NOMEeXoil)

conpotugneHnem 1 KOM B OZHOM U3 COEAMHUTENbHBIX NIPO-
BO/I0B. YBeNMueHMe HecbanaHcupoBaHHOM0 CONPOTUBEHNA
npuBeZeT K yBennuenmto cundasHoii nomexu. CMRR onpepe-
NAIT ANA NOCTOAHHOTO CUrHana Ha yactote 50 Ny nan 60 [y n
BbipaxkatoT (kak u NMRR) B geunbenax. CMRR npumeHsioT kak
K U3MepPEHNAM NOCTOAHHDIX, TaK 1 NePEMEHHbIX CUTHANOB.
(uHda3Has nomexa NpoABNAETCA KaK OLIMOKa CMeLLeHNs,
HaNoXeHHaA Ha Noe3HbIil CUTHa.

HI U3meputenbHblii =

Usmeputens- gy
Hblli TO|

4-npoBojiHaA CXeMa U3MepeHua
conpoTueneHuit

MV

Puc. 5. [IByxnpoBopHan 1 YeTbIpexnpoBo/HaA CXeMbl N3Me-
peHuA ConpoTUBAEHNI

rPy3KK NapameTpom ABNAETCA MAKCUMaNbHOE HanpsXKeHue
CUH(A3HOTO CUTHaNa, IPU KOTOPOM MOXET PaboTaTb u3me-

Bbi60pa AManasoHa); 3awwuTa ot neperpysku pUTENbHbIIA PUGOP: 3T0 MaKCUMANbHO HaNPSKeHIe OTHO-
aBTOMATUYeCKas KoppeKLmA Hyna (AutoZero): oTKnio- 3aluuTa 0T neperpysKu ABNAETCA CpeaCcTBOM obecneyenna CUTENbHO 3a3eMIIeHNs, KOTOpOe CNocobeH BblepxaTb BXOA
YeHa; INeKTPUYECKOI HAZEXXHOCTM M AOMKHa 0becneynBaTh AoCTa- Hu3koro notexumana (LO) unu o6wmii Bbisog (COMMON).

3afiepxka 3anycka: = 0,0;
oTobpaxeHue Ha aucniee: OTKNKYEHO.

CnenyeT NoAYEpKHYTb, UTO HACTPOIiKY, 06ecneunBaioLme
HaboNbLLYI0 CKOPOCTb, He 06eCNeUMBAIOT MAKCMMaNbHYI0
TOYHOCTb.

TOUHYI0 3aLLUTY U3MePUTENbHOrO NPU6OPa OT 06bIUHBIX CeTe-
BbIX HanpAxeHuit. Kak npasuno, Haubonee uyBCTBUTENbHbIMM
K BbICOKMM HanpseHnAM ABAAIOTCA CAMbIVi HUKHMIA AMana3oH
13MepeHua HanpsaxeHus (Hanpumep, 100 MB) n aanasoHbi
13MepeHuA conpoTUBIEHMIA. AHANIOTYHBIM 3aLLuTe OT Nepe-

BxopHaA knemma fiomKHa Bceraa ObITb Harpy»eHa Ha MUHI-
ManbHoe conpoTuBneHune.
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LNOPOBbLIE MYJIbTUMETPbI U CACTEMbI CBOPA JAHHbIX

CpaBHuTenbHas Tabnuua uuppoBbIX MyNbTUMETPOB U CMCTeM c60pa AaHHbIX

Mopenb 2100 2000 2010 2001 2002
Kon-Bo pa3papos 6% 6% 7% Az 8%
Kananbi pacumpenua HeT 10 10 10 10
MocTosHHOE HanpsAKeHne
YyBCTBUTENbHOCTD 0,1 MkB 100HB 10HB 10HB 1HB
MakcumanbHoe 3HaueHue 10008 10008 10008 11008 1100B
0cHOBHasA NOrpelHoCTb 0,0038% 0,002% 0,0018% 0,0018% 0,0006%
[} (oTHOCUT p ) . . 110 JONONHUTENbHOMY 3aKa3y MO AOMONHUTENbHOMY 3aKa3y
TMuKoBbie BbIGPOCHI NPY NOCTOAHHOM HaNpPsAKEHUN . .
HEPEMEHHOE HanpaxeHue (M(TMHHOE (pefHeKBagpaTnyeckoe 3Hat|e|w|e)
YyBCTBUTENbHOCTD 0,1 MkB 100 HB 100 HB 100 HB 100 HB
MakcumanbHoe 3Hauenue 7508 7508 7508 775B (1100 B nuk.) 775B (1100 B nuk.)
0CHOBHasA NOrpeLHoCTb 0,08% 0,05% 0,05% 0,03% 0,02%
Monoca yacror 3Ty—300kMy 3Tu—300kMy 3Ty—300kMy 1Ty —2Mly 1Ty —2MIy
ab, abm 0 o 0 o 0
Yacrora, nepuop . . . . .
n /cpenHee/cp Apatny. CpefHeKBaJpaTuy. 3HaYeHe  CPeAHeKBaApaTUy.3HaueHue  CpeJHeKBaJpaTuy. 3HaueHme . .
AC,AC+DC AC AC AC . .
Conpotusnenue (2/4-npoBopsHasn cxema)
YyBCTBUTENBHOCTD 100 mkOMm 100 mkOm 1MKOM 1mMKOM 100 HOm
MakcumanbHoe 3HaueHme 100 MOm 120 MOm 120 MOm 170m 170m
0cHOBHasA NOrpelHoCTb 0,015% 0,008% 0,0032% 0,0032% 0,0007%
TecTMpoBaHue LieNOCTHOCTH Lienei . . .
TectupoBanme auopoB . . .
KomneHcauus cmewenus . . .
W3mepeHue npu manbix ToKax 1 NafieHUAX Hanpsxe- .
Huit (dry circuit)
MocToAHHbIN TOK . . . . .
06HapyeHue 06pbiBa B LieN NCTOYHNKA .
MocToAHHBIN TOK
YyBCTBUTENbHOCTD 10HA 10HA 10HA 10nA 10nA
Jluana3zox 10mMA-3A 10mA-3A 10mMA-3A 200mMKA-2A 200mA-2A
0cHOBHasA NorpeLHoCTb 0,055% 0,03% 0,03% 0,03% 0,027%
W3mepeHue Toka 6e3 pasp uenu . .
MepemeHHbIil TOK (MCTUHHOE CpefiHeKBaApaTHUeCKoe 3HaueHue)
YyBCTBUTENbHOCTD 1MKA 1MKA 1mKA 100nA 100 nA
Nunanazon 1A-3A TA-3A 1A-3A 200mMKA-2A 200mkA-2A
0CHOBHasA NOrpeLHoCTb 0,15% 0,1% 0,1% 0,1% 0,1%
Monoca yacror 3Ty—5kly 3Tu—5kly 3Ty—5kly 20 Ty — 100 KMy 20Ty — 100 kly
061y1e XapaKTepUCTUKM
WHrepdeiicol USB GPIB, RS-232 GPIB, RS-232 GPIB GPIB
YnepxaHue nokasaHuit . . .
Lindposbie nuunm Bopa-BbiBofa . . .
NamATb AnA pe3ynbTaToB U3MepeHuit 2000 oTcueToB 1024 otcueToB 1024 otcueToB OnuuoHanbHo o 30 000 OnuuoHanbHo ao 30 000
MakcumanbHasa ckopocTb U3mepeHuit 2000 oTcyetoB/c 2000 otcyetos/c 2000 oTcyeToB/c 2000 otcyetos/c 2000 oTcyeToB/c
W3mepenna Temnepartypbl Tepmope3ucropom (RTD) Tepmonapoii Tepmonapoii, Tepmope3u- Tepmonapoii, Tepmope3u- Tepmonapoii, Tepmope3u-

cTOpoM cTopom cTOpOM

Imynauma asbika 34401A 8840/42,196/199 196/199 HP 3458
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LNOPOBbBIE MYJIbTUMETPbI U CACTEMbI CBOPA JAHHbIX

Mopenb 3706A 2015, 2016 2700 2701 2750
Kon-Bo paspsapos 7% 6% 6% 6% 6"
Kananbl pacumpenns 576 80 80 200
TNocTosHHOE HanpAXKeHne
YyBcTBUTENbHOCTD 1048 100 HB 100HB 100 HB 100 HB
MakcumanbHoe 3HaueHue 3008 10008 1000 B 10008 10008
0CHOBHaA NOrpeLHoCTb 0,002% 0,002% 0,002% 0,002% 0,002%
OTHOwWeHune (nnatoit MynbTUNNEKCOPa Cnnatoil mynbTUNNEKcopa (nnatoil MynbTUNNEKcOpa
TMuKoBbie BbIGPOCHI Ha MOCTOAHHOM HaNPAKEHUN
ﬂepemeuuoe HanpaxeHue (M(TI/IHHOE (peaHeKBaApaTnyeckoe SHa‘IEHMe)
YyBCTBUTENBHOCTD 100 HB 100 B 100 HB 100 1B 100 B
MakcumanbHoe 3HaueHune 3008 7508 7508 7508 7508
0cHOBHaA NOTpPeLIHOCTb 0,05% 0,05% 0,06% 0,06% 0,06%
Monoca yacror 3Ty—300kMy 3Tu—300kMy 3Tu—300kMy 3Ty—300kMy 3Tu—300kMy
nb, Abm 0 .
Yacrota, nepuop . . . . .
THD, rapmoHuK® 20y — 20Ky
AMNAUTYABI FAPMOHNK Mogundukauun «-P»
WcToYHMK rapMoHnyecKoro curiana 4B/9B (10 Iy —20 kTu)
ConpoTtuBnenus (2/4-npoBopgHan cxema)
YyBcTBUTENBHOCTD 100 HOM 100 MKOm 100 MKOm 100 MKOm 1 MKOM
MakcumanbHoe 3HaueHne 100 MOm 120 MOm 120 MOm 120 MOm 120 MOm
OcHOBHasA NOrpeLHoCTL 0,004% 0,008% 0,008% 0,008% 0,008%
TecTupoBaHue LeNoCTHOCTH Leneit . . . .
TecTupoBaHue fU0A0B .
KomneHcauns cmewenua . . . . .
W3mepeHue npu ManbiX TOKax U NafieHUAX Hanpsxe- . .
Huit (dry circuit)
MocToAHHDIN TOK . . . . .
TMocToAHHDIN TOK
YyBcTBUTENbHOCTD 1nA 10HA 10HA 10HA 10HA
JNnanazox 10mMKA-3A 10mMA-3A 20mMA-3A 20mA-3A 20mMA-3A
0cHOBHasA NOTpPeLIHOCTb 0,03% 0,03% 0,03% 0,03% 0,03%
TNepemeHHbIN TOK (MCTUHHOE CpeiHEeKBafpaTMyecKoe 3HaueHue)
YyBcTBUTENBHOCTD THA 1MKA 1MKA 1MKA 1MKA
[Avanazon TmMA-3A 1A-3A 1A-3A 1A-3A 1A-3A
0cHOBHasA NOrpeLHOCTL 0,08% 0,1% 0,15% 0,16% 0,15%
Monoca yacror 3Mu—10kMy 3Tu—5kly 3Tu—5kMy 3Tu—5kMy 3Mu—5kly
06Ly1e XapaKTepuCTKu
WuTepdeiico GPIB, LXI/Ethernet, USB GPIB, RS-232 GPIB, RS-232 Ethernet, RS-232 GPIB, RS-232
YpepxaHue nokasaHuit . . .
LinppoBbie nuHuM BBOAA-BbIBOAA 14 2 8Bopa/5 BbiBoA (TT/) 28BoA/5 BbIBOA (TTIT)
Namatb oTcyeToB 650000 oTcyeToB 1024 oTcyetoB 55000 otcyetoB 450000 oTcyeToB 110000 oTcyeToB
Makd CKOpPOCTb pennit > 14000 oTcyeToB/c 2000 oTcyeToB/c 2000 oTcyeToB/c 3500 oTcyeToB/c 2500 oTcyeToB/c
N3mepeHua Temneparypbl Tepmonapa, Tepmope3ucrop, Tepmonapa Tepmonapa, Tepmope3uctop,  Tepmonapa, TepmMope3uctop,  Tepmonapa, TepMopesucrop,

TepmMuCTOp

TepMUCTOp

TepMuUCTOp

TepmucTop
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