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OITMCAHME TUIIA CPEJICTBA U3MEPEHUIA
Hcrounuku nutanus nporpammupyemeie cepuun Keithley 2280S

Ha3nayenue cpeacTBa u3MepeHmHii

Hcrounnku nutanus nporpammupyemsie cepun Keithley 2280S (nanee — ucTouHMKH MUTAHMS)
npeJHa3HAYCHBI ISl BOCIPOM3BEACHUS CTAOWIM3MPOBAHHBIX 3HAYCHUN HANPSDKCHUS W CHJIBI
MOCTOSTHHOTO TOKA Ha PE3UCTHBHON Harpys3Ke.

Onucanue cpeacTea u3MepeHui

HNcTouyHMKM TIMTaHUS BBINOJHEHBI IO KIACCMYECKOW JMHEWHON cxeme. PerymupoBka
HaNpsOKEHUS WM CUJIbl TOKAa OCYLIECTBISIETCS BPYUYHYIO C JIUIEBOM MaHeIu JUOO JTUCTAHLMOHHO OT
BHEIIHero kommeiotepa uepe3 uarepderic USB, LAN, GPIB. 3nauenust BenuyuH 0TOOpa)karoTcs Ha
LBETHOM JKUJKOKPHCTAUINYECKOM JUCIUIEE C MHIUKALMEH YCTAaHOBJIEHHBIX 3HAYEHMH U OTCYETOB
BHYTPEHHEI0 U3MEPUTEIIS HAIPSKEHUS U CHIIbI TOKA.

[lonkmoueHne Harpy3kd BO3MOXKHO IO 2-X MPOBOJAHOM M 4-X NPOBOJHOH CXEeMaM.
[IpenycmoTrpeHa 3amura oT neperpy3ku o HalpsLDKEHUIO U TOKY, UMEETCSl BO3MOKHOCTh PEryIMPOBKU
BPEMEHHU HApaCTaHUs U CIaJa HaPsHKEHUS! U CUIIbI TOKA B HAarpy3Ke.

VYcTaHOBJICHHBIC 3HAUCHMsS HANPSOKCHHsS Ha BbIXOJC (MM HEMOCPEJCTBEHHO Ha HArpy3ke B
pexuMe oOpaTHOM CBsI3M MO 4-X TNPOBOJHON CXeMe) M CHJIbl TOKAa H3MEPSIOTCS BCTPOCHHBIM
U3MEpUTEJIEM HANpsDKEHUsS W CWIbl TOKa, BBINOJIHEHHBIM Ha OCHOBE aHaJIoro-uu@poBoro
npeoOpa3oBaHus HANPSHKEHUS U TOTEHIIMOMETPUYECKOM CXeMbl JUIs U3MEPEHUs CHIIbI TOKA.

VcTOYHUKY MUTaHUS MO3BOJSIOT KOHTPOJIMPOBATh CTAOUIBHOCTh IMapaMETPOB HArpy3KH C UX
rpaduuecKuM 0ToOpaKeHUEM Ha JUCILIee.

KOHCTpYKTUBHO HMCTOYHMKM MUTAaHUS BBINOJIHEHbl B BHJAE MOHOOJIOKa B HACTOJIbHOM
ucrnoiHeHud. OOIMI BUJ HMCTOYHMKOB NHUTAHUS H300pakeH Ha pUCyHKe 1, BUI 3ajHel NaHenu
MOKa3aH Ha pUCYHKE 2.

Uctounuku nutanus cepun Keithley 2280S umeror ase momenu 2280S-32-6 u 2280S-60-3,
OTJIMYAOIIKECS AUANa30HaMU HaIPsHKEHUS U CUIIBI TOKA.

IIporpammHoe oGecnieueHue

[IporpammHoOe obecrieueHue, yCTaHOBICHHOE HA BCTPOCHHBIM MUKPOKOHTPOJUIED, BBINOJIHACT
GYHKIUU yOpaBleHUs pexuMamu, oOpaOOTKM M NPEJICTaBICHUS H3MEPUTENbHON HH(pOpMaLuu.
KanuOpoBouHble KOHCTAHTBI XPAHATCS B SHEPrOHE3aBUCUMON MaMATH MHUKpPOKOHTposuiepa. s
paciupeHus pyHKIIMOHAIBHBIX BO3MOXHOCTEH npuaraercs mporpamma “KickStart”.

YpoBeHb 3alIUTHI OT HENPEJHAMEPEHHBIX U IIPEJHAMEPEHHBIX U3MEHEHUN — «HU3KUI» 110
P 50.2.077-2014 (xnacc pucka “A” mo WELMEC 7.2, Issue 5).

WnenTudukanmonHble JaHHbIE IPOrPAMMHOI0 o0ecriedeHrs IpUBeIeHbI B Tabmule 1.

Tabnuua 1 — MaeHTudukaoHHble JaHHbIE IPOrPaMMHOI0 00ecreYeHus

W nentudukaimonssie naHHble (IPHU3HAKK) 3HayeHne
UJCHTH()UKAIIMOHHOE HANMEHOBAHUE 2280S Firmware
UJCHTHU()UKAIIMOHHBII HOMEP BEPCUU v01.03 u BhITIIE

MeTPOJIOFI/I‘-IECKI/Ie U TEXHUYCCKUEC XAPAKTCPUCTUKH
MeTpOJ'IOFI/I‘lCCKI/IC N TCXHUYCCKUEC XAPAKTCPUCTUKHU IIPCACTABIICHBI B Ta6n1/1ue 2.
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MECTO pa3MEIlEeHUs 3HaKa YTBEPKICHUS TUIIa MECTO IIJIOMOMpPOBaHUS
Y 3HaKa MOBEPKU (3armMTHBIN CTHKEP)

Pucynok 2 — By 3aHeit manenn HCTOYHUKOB MUTaHUS porpammupyemsix cepun Keithley 2280S

Tabnuma 2 — MeTpoJornuecKue U TEXHUIECKHUE XapaKTePUCTUKA

HanMenoBaHve XapaKTepUCTUKU 3HaueHne
1 2

JIMAIa30HbI ¥ MIPEJIEIIbl BOCIIPOU3BEICHUS U U3MEPEHUS HaNpsDKkeHus, B

2280S-32-6 ot 0 10 32

2280S-60-3 ot 0 10 60
Tana30Hbl BOCIIPOW3BEACHHS CHIIBI TOKA, A

2280S5-32-6 or 0 10 6

2280S-60-3 ot 0 110 3,2
MaKCHUMaJIbHas BBIXOIHAS MOIIHOCTD 192 Bt
IIpEJIeITbl U3MEPECHHS CHITBI TOKA 10 MA:; 100 MA: 1 A; 10 A
paspenieHrne WHINKAINA HATPSHKCHUS

YCTAHOBJICHHOE 3HAUCHHE 1MB

H3MepseMOe 3HAUCHUE 0,1 MB
pa3pelnieHne HHIUKAIIMH YCTAaHOBJICHHOTO 3HAUCHHMSI CHJIBI TOKA 0,1 MA
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ITponomkenue TabIUIIBI 2

1 | 2
paspenieHne MHANKAITUH H3MEPSIeMOTO 3HAYCHHS CHJIBI TOKa
Ha npenene 10 MA 10 HA
Ha npenene 100 MA 100 HA
Ha nipeaene 1 A 1 MxA
Ha npenene 10 A 10 MxA
YPOBEHB MYyJIbCAIMi 1 ITYMOB HanpspkeHus B auarasone yactot oT 20 'y o 20 MI'n, He Gonee
2280S5-32-6 1 MB ck3; 5 MB -1
2280S-60-3 2 MB ck3; 7 MB -1
YpOBEHB MyJIbCAIMi U IIIyMOB CHJIBI TOKA B TUAMa30HE YaCTOT
ot 20 I'y mo 20 MI'1, He Ootee 3 MA ck3
apaMeTpbl abCOMIOTHON MOrPEIIHOCTH 1 HecTaGmmpHoCTH A D) b a
TIOTPEIIHOCTH BOCIPOM3BEACHHS HAIIPSKCHHS
2280S-32-6 2.10" 3 MB
2280S-60-3 6 MmB
TOTPEIIHOCTH H3MEPCHHS HATPSIKSHHUS )
2280S-32-6 .10 2 MB
2280S-60-3 4 MB
HECTaOMILHOCTh HANIPSDKEHUS TIPU U3MEHEHUY CHJIBI TOKA B -4
1-10 2 MB
Harpyske ot 0 1o 100 % nuamazona
HeCTaOMILHOCTh HanpspkeHUs: U mpy OTKIIOHCHWH HATIPSHKCHUS -4
1-10 1 MB
cetu Ha * 10 % ot HomuHankHOTO 3HaueHus 220 B
IIOTPENIHOCTh BOCIIPOU3BEACHUS CUIIBI TOKA 5-10™ 5 MA
TOTPEIIHOCTS H3MEPEHHS CHIIBI TOKA )
Ha npenenax 10 mA u 100 MA 510" 10 MxA
Ha ipenemax 1 A u 10 A 250 MKA
HECTaOUIIbHOCTH CHJIBI TOKA MTPH U3MEHEHHUH HAIPSDKEHUS Ha
Harpy3ske ot 10 1o 90 % auanazoHa u npu OTKIOHEHUU 1-10™ 250 MKA
HanpspkeHus cetv Ha + 10 % ot HomuHaneHOTO 3HaueHus 220 B
OBIIME XAPAKTEPUCTHUKHA
rabapuTHBIC pa3Mepsl (LIMPHHA X BHICOTA X TNIyOMHA), MM 214 x 89 x 384
Macca, He 0osee 13,3 xr
HaIpsKEHUE CEeTH nuTanus, B ot 198 o 242
YaCTOTA CETH MUTAHUS (50 £ 0,5) I't
norpebisemast morHocTh ot cetu 220 B/50I', He Goee 630 B-A
paboumii Tuana3oH TeMIIepaTyp MPU OTHOCHTEILHON BIAYKHOCTH
Bo3ayxa 110 80 %, °C ot 0 1o 40
JIMana3oH TeMuepaTyp TpaHCHOPTHpoBaHUs U XxpaHeHus, °C oT MuHYC 25 10 70
9JIEKTPOMArHUTHAsE COBMECTUMOCTH (1 Kiaacca “A”) o 'OCT P 51522.1-2011
0€3011aCHOCTb no 'OCT 12.2.091-2012
[Ipumeyanus
1 IIpenensl gomyckaeMoii abCOMIOTHON MOTpenTHOCTH A B nHTepBane temneparyp (23 + 5) C,
IpeeNbl J0MycKaeMol HeCTaOUILHOCTY IPU U3MEHEHUU HArpy3KU U HAMPSKCHUSI TUTAHUS
ornpenensorcs Gopmyaon
A== (bx +a),
r7ie & — abCOMIOTHAS aiTUTUBHAS TIOTPEITHOCTb;
b — oTHOCHTENBbHAS MYJIBTUIUIMKATUBHAS TTOTPEITHOCTH;
X — 3HaYeHHE BOCIIPOU3BOAMMON WM U3MEPSEMOI BETUUNHBI.
2 Jlnsg 4-x mpoBOAHOM cxeMbl. JlJis 2-X MPOBOIHOM CXEMBbI K YKa3aHHBIM 3HAYCHUSIM
norpemHoctu cinenyet nodasuts 0,5 MB/A:|, tae | — cuna Toka B Harpyske, A.
3 Pazpemmenue 62 pa3psinos, uactora orcuetoB 1 PLC, ¢ BKiIIOUeHHBIM QUIBTPOM U
dyHKIIMEH KOMIIEHCallMu cMelleHus Hyns “Autozero”.
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HAaHOCHUTCA Ha 3aIHIOIO ITAHCJIb KOPITYCa B BUIC HaKJICHKH U Ha THTyJ'IBHBII’I JIMCT PYKOBOJACTBA ITO

IKCIUTyaTaIUH.

KoMnjieKTHOCTD cpeacrea I/I3Mepeﬂl/ll71

KoMniekTHOCTh HCTOYHHMKOB IIUTAaHUS IIPUBC/ICHA B Ta6J'II/II_[e 3.

Ta6J11/1ua 3 — KOMIIIIEKTHOCTh UCTOYHHUKOB ITUTAHUS

HanmenoBanue u 0603HaueHue Kon-Bo
Hcrounnk nutanus nporpammupyembiii Keithley 2280S-32-6 / 2280S-60-3 1 T, mo 3akazy
KabGens cereBoit Al 1 .
Pazbem st coenunutens Ha 3agueit nanenu 2280-001 1 .
Ka6ens LAN CA-180-3A 1 .
KomnaxTt-muck ¢ nokymenranueit 063450700 1 .
PykoBoactBo o mporpamme “KickStart” 1 .
PykoBOCTBO 10 3KCITyaTanuu (Ha KOMITAKT-IHCKE) 1 .
Metonuka nosepku. KI1-2280S-2015 MIT 1 mr.

IloBepka

ocymectBisieTcs 1mo nokymenty Kl-2280S-2015 MIT «McTo4HMKY MUTaHUS TPOTPAaMMHUPYEMBIE CEpUU
Keithley 2280S. Metoauka nosepku», yrepxxkaeanomy OI'YIT «BHUMMC» 30.07.2015 .

CpencTBa MoBepKH yKa3aHbl B Tabnuiie 4.

Tabnuna 4 — Cpencrsa noBepKu

Haumenopanue u Tpe6OBaHI/I$I K
MCTPOJIOTHYCCKUM XAPAKTCPUCTUKAM

PCKOMCHHyeMOC CpeaCTBO MOBEPKU U €TO
MCTPOJIOTHYCCKUC XaPAKTCPUCTHUKHU

BOJIBTMETP IOCTOSTHHOTO HAIIPSKCHUS
a0CoIOTHAs! TOTPEHIHOCTh U3MEPEHMUSI
Hanpsokenus U

ot 0 0 60 MB He Goxee + (1-10™*-U + 2 MxB)
ot 0 110 60 B He 6ouee * (5-10°-U + 500 mxB)

mynbTuMeTp mudporoit Keithley 2002

a0COFOTHASI MTOTPEIIHOCTh U3MEPEHHS TOCTOSHHOTO
Hanpsbkenus U

ot 0 110 200 MB He 6ounee * (3,7-10°-U + 1,8 MxB)
ot 0 10 200 B ne Goxee * (2,2:10°-U + 400 MxB)

mepa conpotuBieHus 0,01 Om
OTHOCHUTEIbHAS TOTPEIIHOCTh COMPOTHBIICHUS
e 6oxnee * 0,02 %:;

MakcuMaipbHas MoinHocTh 0,5 Bt

KaTyIIKa 3JICKTPHYECKOTO COMTPOTHUBIICHUS
P310 0,01 Om

kiacce tounoctu 0,02;

MaKCHUMaJIbHast MOIITHOCTE 1 BT

MI/IJ'IJ'II/IaMHepMCTp IIOCTOSHHOT O TOKaA
a0COJIIOTHAS TTOTPEITHOCTh U3MEPEHHUSI
cuibl Toka oT 0 1o 100 MA He Goitee

+ (1-10*1 + 2 MkA)

mynerumerp Agilent 3458A
a0COJIOTHAS MTOTPEIIHOCTh U3MEPEHHSI CHITBI TOKA

ot 0 1o 100 MA He Oostee
+ (4-10°-1 + 0,5 MKA)

Harpy3Ka 3JICKTPOHHAs

a0COIIOTHAs! TOTPEIIHOCTh YCTaHOBKHU
cmiel Toka | ot 0, 1 06 A

He Gonee * (1:107:1 + 50 MA);
a0COoIIOTHAs! TOIPENIHOCTh YCTaHOBKHU
Hanpsokenus U o1 3 1060 B

He donee * (1:10%-U + 100 mB);
a0COJFOTHAS MOTPEIIHOCTh YCTaHOBKU
conpotusnenus 1 Om ue 6onee + 100 MOMm

Harpy3Kka 2JICKTPOHHAs POTrpaMMHpPyeMast
Good Will Instruments PEL-300
abCoIOTHAsSI TOTPEITHOCTh YCTaHOBKHU
cuibl Toka | ot 0, 1 0 6 A

He Gonee * (1:10°.1 + 10 MA);
abCcoIOTHAs! IOTPENTHOCTh YCTaHOBKHU
Hanpsokenus U o1 31060B

He oonee * (1:10°.U + 40 MB);
abCOIOTHASI TOTPEITHOCTh YCTAaHOBKU
conpotusieHus 1 Om He 6osee £ 60 MOm

ocuuiiorpag
noJstoca nporyckanus 20 MI'm;
ko3 dunueHt otkiionenus 1 mB/nen

ociutorpad uugposoit Tektronix TDS3012B
noJtoca nporryckanus 100 MTI;

(byHKIMS orpaHuYeHus nonockl yacToT 10 20 MI'n;
k03 durent orkinonenus ot 1 mB/nen o 10 B/nen
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CaeeHusi 0 MeToUKAX (MeTOIaX) H3MEPEeHH i
MeTobl u3MEpPEHHIA U3JI0KEHBI B pa3jieic 2 TOKyMeHTa «ICTOYHUKHU MUTaHHUSI
nporpammupyembie Keithley 2280S. PykoBoACTBO 10 3KCILTyaTalun».

HopMaTuBHbIE TOKYMEHTBI, YCTAHABIMBAKOIIME TPEOOBAHUA K HCTOYHHKAM MUTAHUS
nporpammupyembiM cepun Keithley 2280S

I'OCT 22261-94. CpenctBa W3MEpeHUH DSJIEKTPUYECKUX M MAarHUTHBIX BenuunH. OOmme
TEXHUYECKHE yCIOBUS.

['OCT 8.027-2001. I'CH. I'ocynapcTBeHHass TOBEPOYHAS CXEMa JIJISl CPEJICTB H3MEPEHHHA
MOCTOSIHHOTO 3JIEKTPUUECKOTO HAPSKEHUS U 3JIEKTPOIBUIKYILEH CUJIBL.

['OCT 8.022-91. I'CH. I'ocynapCTBEHHBIN MTEPBUYHBIN 3TAJIOH M TOCYIapCTBEHHAS TIOBEPOYHAS
CXeMa JUISl CPEJICTB H3MEPEHHHA CHIIBI ITOCTOSIHHOTO SIEKTPHYECKOro Toka B auanasone 1-107% + 30 A,

['OCT P 51522.1-2011 (MDK 61326-1:2005). CoOBMECTUMOCTh TEXHHYECKHX CPEICTB
3JIEKTPOMArHuTHas. DJIEKTpUUEcKoe 00OpyIOBaHUE A M3MEPEHMs, YIpPaBICHHUS U J1IaOOPaTOPHOIrO
npumenenust. Yacte 1. O01ue TpeboBaHus U METO/IbI UCIIBITAHUH.

I'OCT 12.2.091-2012 (IEC 61010-1:2001). bezomacHOCTb 3JIEKTPUYECKOTO 00OPYIOBAHHS JUIS
M3MEPEHHUS, YIIpaBJieHus U JabopaTopHoro npumenenus. Yacts 1. O6mme TpedoBaHusl.

H3roroBuTeb

Komnanus “Tektronix (China) Co, Ltd.”, Kuraii

Anpec: 1227 Chuan Qiao Road, Pudong New Area, Shanghai 201206, P.R.C
tei. (8621)38960893, daxc (8621)58993156

3asBuTeb

3akpeitoe aknnoneproe oomectBo «AKTH-Mactep» (3A0 «AKTU-Mactep»)
Anpec: 127254, Mocksa, Oropoasslii npoesf, 1. 5, ¢Tp. 5

tein./dpakc (495)926-71-85, e-mail post@actimaster.ru

HcenbiTaTeJbHbIA LEHTP

DenepanbHOE TOCYIapCTBEHHOE YHUTAPHOE MIPEAIIPUATHE «BCcepoCCuiiCKuii Hay4YHO-
UCCIICI0BATEIbCKUI HHCTUTYT METpoJIornueckoit ciyx0b» (PI'YIT «BHUUMC»)

Anpec: 119361, r. Mockga, yn. O3epnas, 1.46

Ten./daxc: (495)437-55-77 | 437-56-66

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

Atrtecrar akkpenutanuu OI'YIT «BHUMMC» mo npoBeneHuI0 UCTIBITAHUN CPEJICTB U3MEPEHUM B
uemnsx yreepakaenus tuna Ne 30004-13 ot 26.07.2013 r.

3amecTUTENb

PykoBogurens ®enepanbHOro

areHTCTBAa M0 TEXHUYECKOMY

PEryJIUpPOBaHUIO U METPOJIOTUN C.C. T'ony6GeB

M. « » 2015r.
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