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FTOCYXZAPCTBEHHDBNA CTAHJAAPT COH3A CCP
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TPAH3UCTOPbl BUNOJIAPHBIE
Meroa, M3MepeHUS FPAHHYHOTO HAMPSIXKEHHs rocrt

Bipolar transistors. Method of measuring .
threshold voltage 18604.19—88

OKII (OKCTY) 62 2312 (6220)

Cpok neiicreus  01.07.89
1o 01.07.94

Hacrosmu#i cranaapr pacnpocTpaHsieTcs Ha OGHINONsApHBIE TpaH-
3HCTOPBl M YCTaHABJIHBAaeT METOJ H3MEpPEHHs I'PaHHYHOrO Hampske-
Huda UKajrp.

OGmue TpeGoBaHusa NpH U3MEPEHHU H TPeOOBaHHUS GE30MaCHOCTH—
no F'OCT 18604.0—83.

1. YCJIOBUSA H PEXXUM U3MEPEHHA

1.1. MiaMepeHne rpaHHYHOrO HaNpsiKeHHs OHIOJSIPHOrO TPAH3HKCTO-
pa 3aK/04aeTcs B ONPEeAeJeHHH HaNPsKEHHsi MeXAy BBIBOLAMH KOJI-
JIeKTOpa M 3MHTTEPa NPH 3aJaHHOM TOKe KOJJIEKTOpa H NpPH Toke Ga-
3B, PABHOM HYJIO.

1.2. Tok KoJaJexTOopa, TOK 6a3bi B pexHMe HaChillleHHs, HHAYKTHB-
HOCTb B LIENH KOJJIEKTOpa (MM AJHTENbHOCTb HMIYJbCA TOKA KOJIJIEK-
TOpa), YyacTOTy HMNYJBCOB TeHepaTopa TOKa 6a3bl (ecaH yacTora OT-
JIMYAETCA OT TMPOMBILIJIEHHOH), TeMIIepaTypy oKpyxalouleii cpeasl (npu
Heo6XOIHMOCTH TeMIepaTypy KOplyca) yKasHBalOT B cTaHAapTaX HJH
TeXHUYECKUX YCJIOBHAX Ha TPAaH3HCTOPH KOHKPETHBIX THIIOB.

Uspanue oduuMazisHoe llepenenatka BoCmpelteHa

*
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2. AIDAPATYPA

2.1. Tpannuynoe HanpsKenue CjeAyeT H3MEpATh HA yCTAaHOBKe,
3/MIEKTPHYecKas CTPY {TypHasi cxeMa KOTOpOi{ NnpHBejeHa Ha ueprT. 1.

=62 PV HZ X
vT y

1

Gl — peneparcD aMilyancos ™ha Baosl; VI — namepaempill Tpaneu>Top; R—pezic-
TOp; O2—TeHepaTop Toka KosJekropa; PV—umnysbcrumM uSMepHTeab HAnpAxe-
Hus; Z—orpadHIdTenb RANDSKEHHSN, P~—ocuunanorpad

Hepr. 1

2.2. IlonfApHOCTL BKJIIOYERRA 3JE€MEHTOB yKas’aHa Ha cXeMe s
n-p-n TpaH3ucTopoB. s p-n-p TPAaHIUCTOPOB NOJSPHOCTb JHOJKHA
6bITh OOpaTHOH.

2.3. I'pannyHoe HanpsXKeHHe H3MEePAIOT OCHUIOrpPadoM HAH HM-
TYJECHBIM H3MEpHTeldeM HanpsikeHus. Ilpy HCNOAb30BAHHH OCHHIJIO-
rpaga HanpsKeHHe Ha H3MEDHEMOM TPAaH3HCTODE ONPedes]sIor IO OT-
KJIOHEHHIO JIyYa 10 OCH X, 2 TOK — [0 OTKJIOHEHHIO JIyYa 10 OCH .

VIMnysabcHuA H3MepHTe b HANPSIKEHHS HCHOAb3YIOT BMECTO OCLMJ-
Jorpada npu NPHMEHeHHH B KauecTBe reHepatopa G2 uMmmyabcHore
reHeparopa TOKa KOJIEKTODA.

Bxogunoe conporhBienne (Ray) oclmugorpada 10 OCH X H HM-
NYJICHOTO M3MEPHTeJs] HanPAXeHHs LONKHO YHOBJETBOPSTH YCIOBHIO

UKSOrp max
Ry >30 —E0mmes

rie U k30rp max — MAKCHMAaNbHOe 3HAaUEHHE IPAHUYHOTO HANPIKEHHUH,
KOTOpOe MOMKeT OHThb H3MEeDPEHO Ha YCTaHOBKE;
Iy — ToX XoANeRTOPa.
2.4. OcHOBHAA NOrpelyHOCTb H3MEPHTEeNbHOH YCTAHOBKH B AHana-

30He WaMepaeMblx 3HaudeHudt Uxsorp He 0AXKHA BHXOZWTH 32 Npeje-
apn +10% aas ocuuaaorpaoB H aHaJOroBhIX HMIYJbCHHX H3MepH-
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reseit ¥ +=5Y% uamepsemoro 3navenns =2 sHaxa MJazulero paspsaa
HNHACKPETHOTro orcyera A/ UH(POBBIX H3MepuTe/iell HanpsKEHHUS.

2.5, Tenepatrop Toka xomnekropa G2 nomxeH o6ecreYHBaTh 3a-
JAAHHLIA B CTaHAAPTax MJIH TEXHHUECKHX YCROBHAX HA TPaH3UCTOPH
KOHKDETHEIX THIOB TOK KaK B DeXHMe HACKILEHHsS, TaK M B PeXHMe,
COOTBETCTEYIOLIEM IDaHHYHOMY HANPSIKEeHHIO.

2.6. DnexTpHYECKas CTPYKTYDHAs CXeMa reHEPATOPa TOKa KOJLIEK-
Topa G2 npuBejeHa Ha 4ept. 2 H 3.
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VT—uamepsieMufi Tpauducrop; R, R{—pesucro.
pul; L—papoccenb; G—HCTOMHUK ngrauins

Yepr. 2

VI—d3MepsieMuifi TPaH3UCTOD; R—pe-
3ucTOp;  G—reHeparop  WMNOyabcoB
TOKa KOJJEKTODa

Uepr. 3
2'
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2.7. MuHEMa/NbHOE 3HadeHHEe HHAYKTHBHOCTH Apocceas (Lmm)
YKa3HBAIOT B CTAaHAaPTaX MJH TeXHHUYECKHX YCHOBHAX HA TPaH3HUCTO-
PH KOHKPETHHX THNOB HJIH BBHIYHCISIOT IO ¢Hopmyse

T
me = UKSOrp mlnbﬁ“?]’(,

rie Ty — JJIHTEJBHOCTb H3MEPUTEJBHOIO HMMYJbCa;
Uxaorp min— MHHHMAaJNbHOE SHAaUEHHE TPAHHYHOTO HAaNPSKEHHUS,
KOTOpOe MoxeT GHTb H3MepeHO Ha JaHHOM YyCTa-
HOBKE.
2.8. AgruBHOe compoTHBIeHHe aApoctens (Rp) MOMXKHO YAOBJeT-
BOPATDb Y CJIOBHIO

Ry
<—.
Ri< m
2.9. Hanpaxenne wucrognaka nutama (Uk) AonxHO yaosiaer-
BOPATH YCJOBHIO

UK>10 UKSnac max,

rae Ukanae max — MaKCHMAJIbHOE HaNpsiXKeHWe HACHIIEHHS KOJJEKTOP-
SMHUTTEpP H3MepsieMOro TPAH3UCTOPA, YKa3aHHOE B
CTaHAapTax HJAH TEXHHYECKHX YCJHOBHAX Ha TpaH-
3UCTOPH KOHKDETHHIX THIOB.
2.10. Conporusnenne pesucropa (R);) AOMKHO YHAOBJETBOPATH Yc-
JOBHIO

U
Rx> KBOrp max ,
Ik

2.11. ConpoTHBJI€HHe TeHepaTOpa HMNYJLCOB TOKA KOJJIEKTO-
pa (Rg) ROMXKHO yNOBJIETBOPSATD yC/OBHIO

U BOrp max
>.20 .__K_.____
RO 2 IK

2.12. Tlpy BCIONB30BAHWH TIEHEPATOPAa HMIYJAbCOB TOKA KOJJEK-
TOpa H3MepeHHe TIPaHHYHOIO HANPSAXKEHWsT NPOBOAHICA B CXeMe, B
KOTOPOH 0a30Bblfi BHIBOJA TPaH3ucTOpa oTKaioueHd. [lpx 3ToM resepa-
Top GI oTKJIOUEH.

2.13. T'enepatop uMnyaecoB Toka 6asnl Gl poaxeH obecneyu-
BaTb TOK 6a3bl /5, HeOGXOAUMBIA AJA BXOXAEHHS H3MEpPHEeMOro TPaH-
aucropa B 06J1aCTh HacChIIEHHA.

2.14, ConpoTusiieHHe reHepaTopa HMNYJAbCOB TOKa 6asbl Rgp X0J-
JKHO YAOBJNETBOPATD yCJAGBHIO

U,
R al}QO-—B?EC— .
B
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2.15. ConporuBienue pesmcropa (R) ROJXKHO YAOBJIETBOPATH yC-
JIOBHIO

UKSOrp
R<—I122
100 Iy

IIpn ucnosnb3oBanuu ocumiiorpada AJs YAOOGCTBA OTCYeTa peKo-
Menayercs BuGupath R=1 Om.

PesyucTop BHIGMPAOT C JONYCKAEMBIM OTKJIOHEHHEM CONPOTHBJE-
HHSL OT HOMHHaJabHOro *19%.

2.16. OrpaHuuyuTeab HANDPSKEHHS Z CJAYXKHT JJIs obecmeueHus pe-
JKMMa H3MepeHHs B o6jactu Ge3omacHO# paGOTH TPaH3HCTODA.

YpoBeHb OrpaHHYeHHsi YKa3HBAIOT B CTAHAAPTaX HJH B TEXHHYeC-
KHX YCJOBHSIX HAa TPAH3HCTODH KOHKPETHHIX THIIOB.

DileKTpHYECKas CTPYKTypHasi cXeMa OrpaHHUYeHHS NpHBeleHa Ha
qeprT. 4.

=
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VDmpaav%‘enn TeJabHLIR

— HCTOYHHK
NHTaRA

AHOL

Yepr. 4

JlonyckaeTcs mpoBejeHHe H3MepeHHs Ge3 OrpaHHUMTeNs Hamps-
KEHHS.

2.17. PaspgenuresqbHBI AMOA AOJKEH GHTb paccuMTaH Ha obpart-
HbIH TOK, KOTOpHIA B 10 pa3 MeHblle 3afaHHOrO H3MEPHUTENbHOrO

TOKA.
2.18. Ucrounnk mnuranus G Jo/XKeH o6ecleunBaTb NPeNesH pe-

ryaupoBku HanmpsxkeHus OT Uksorpmin 20 U k30rp max.

3. NOATOTOBKA M NMPOBENEHHE UBMEPEHUSA

3.1. MamepsieMniii TpaH3ACTOP NOJIKEH GHTb BKJIOYEH B CXEMY H3-
MepeHHsi. YCTaHaBJMBAaeMHH PEXHM O TOKY GasH JAOJIKEH ofecre-
YMBaTh BXOXKJIEHHE TPAH3HCTOPA B PEXHM HacCHIIEHHS.
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Tox 6a3bi (I5) MONKEH YAOBACTBOPATH YCJOBUIO
Ig=(2—5) —X—,

213 min

rae %213 min— MHHAMA/JAbHOE 3HadeHHE CTATHYeCKOra KOwpQHUHEH-
Ta INepelayd TOKa, YKa3aHHOe B CTaBAaDTax HJIH
TEeXHMYECKHX YCJIOBHAX HA TPAH3HCTOPHI KOHKPETHBIX
THIOB.

B texHuyeckn OGOCHOBAHHBIX CAyYadx NOMYCKAlOTCs APYrHe COOT-
Howennss Is u Ix . IIpu aTom 3HaueHue /5 YKa3WBAIOT B CcTaHAapTax
MM TeXHHUYECKHX YCJIOBMAX HA TPAH3UCTOPHI KOHKPETHBIX THIIOB.

3.2. TIpn ucmo/Mb30BaHHH CXEMBl ¢ HHAYKTHBHOCTHIO B LENH KOJ-
JIEKTOPA HM3MEPSAEMBbIl TPAH3HCTOP B HCXOAHOM COCTOSIHHH JOJIXKEH
HAXOMHUTbCS B PeXHMe HaCHILIEHNs.

B MOMEHT OKOHYaHHSI HMIyJabca Ga30BOr0 TOKa KOJIJIEKTOPHBIH
TOK NOAJEpIKHBAeTcst 3a cyeT 3.4.C. CAMOHHAYKLHMHM B MHAYKTHBHOCTH
Len# KOJJIEeKTOpa W HampsikeHHe Kosmekrop-amutrep U ks Bo3pac-
Taer a0 3nHayennss Uksorp (MAM J0 HanpsokeHHs orpanudyedus Uorp,
ecit Uorp<Ukaorp ).

Msmepenne HanpsixXeHHs M TOKa TPaH3HCTOPA MOJXKHO IPOH3BO-
JHTHCA [0 3KpaHy ocuuaaorpada.

Ha samanHOM ypoBHe TOKa KOJJIEKTODA cJeAyeT ONpeAeHTb rpa-
HUYHOEe HAaNpsKEHHe N0 BOJAbTAMIIEPHOH XapaKTepHCTHKe, NpPHBEJEH-
HO# Ha uepr. .

I fmA
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N
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Unsgeo | Uks 8

UYept. 5

MakcuManpHOe 3HAUeHHE TOKa KOJJIEKTOpa TPH HaNpsKeHHU
Uksorp yCTaHaBAHBAIOT no ocuuiaorpady B nperenax (1,1—1,2)
Ik, rae Ix —3HaueHHe TOKa KOJJIEKTOpa, NPH KOTOPOM 3alaHo
UKSOI‘P'

TpaH3KCTOP CYMTAIOT FOAHBIM, ecid 3HayeHHe HanpsiKeHHS, H3Me-
pennHoe B Touke A Ha ypOBHe 3aJaHHOTO TOKAa KOJJIEKTOpa, He Me-
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Hee 3HaueHHs Uxsorp , 33JaHHOMO B CTAaHAAapTax MJH TEeXHHUECKHX
YCAIOBHSIX Ha TPAH3HCTODHI KOHKDETHEIX THIIOB.

3.3. Ilpy HCHONIB30BAaHHH OTPAHHYUTENS HaNpPSXKEHHs B IpoIecce
NepeKNIOYeHHs] TPAH3HCTOPA HaNpsIKEHHe MeXJY BHIBOLAMH KOJIJIEK-
TOpa H 3MUTTEPA H3MEPSEMOrO TPAH3HCTOPA AOJIKHO OTrPAaHHUHBATH-
¢ Ha sagaHHOM YypoBHe Ugp M MOXKET He JOCTHraTb 3HaYeHHs
Uxaorp, ecnn Uksorp > Uorp.

TpaH3UCTOD CUATAIOT TOAHBIM, €CJHH TPAaeKTODHA IABHXKEHUs Jyda
Ha 3kpaHe ocuuinorpacda (uepr. 6) Ha yuacTKe or Toukum B K TOu-
ke C B mpouecce YMeHbIIEHHS TOKA KOJIIEKTOPA COOTBETCTBYET 3a-
N aHHOMY YPOBHIO orpaHuueHHs Uqgpp. JlOmycKkaeTcsi IepeceuyeHHe JH-
uun BC npu ypoBHe TOKa MeHblle 3aJJaHHOTO 3HAYEHHS.

I AmMA
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Ugrp Uxs.B8

Yepr, 6

3.4. Tlpu HCIOMB30BAaHMH CXEMBI ¢ TFeHEpaTOpPOM HMIYJbCOB TOKa
B LIENMH KOJIeKTOpa 6a3a M3MepsieMOro TPaH3HCTOpPA OTKJIOYEHa, HM-
nyJabc oT rexHeparopa Toka (2 mojaloT MeXAY BHIBOAAMHE KOJIEKTO-
pa H aMHuTTepa.

3ajaHHOe 3HAaYeHHE TOKA YCTAHABJMBAIOT 10 3KpaHy OCIHJAO-
rpaca B COOTBETCTBHH C M. 3.2.

3HaueHHe FPPAHHYHOIO HaNpsXKEeHUS H3MEPSIOT MO KPaHy OCUHJIO-
rpada HAM UMNYAECHBIM H3MepHTeNeM HaNpsKeHHs.

4. NOKA3ATEJIX TOYHOCTH USMEPEHHA

4.1. TlokazaTequn TOYHOCTH H3MEPEHHs] TPAaHHYHOTO HaNPsSIKEHHA
JOJIXKHEL COOTBETCTBOBATh YCTAHOBJEHHHIM B CTaHAApTaxX HJH TEXHH-
YeCKUX YCJIOBHSIX Ha TPAH3UCTOPH KOHKDETHBIX THIOB.

4.2. Tpanuupl wuHTepBajsa (8), B KOTOPOM ¢ yCTaHOBJIEHHOH Be-
posTHOCTbIO 0,95 HaXOAHTCA TNOTPEWHOCTh H3MEpeHUd, ONnpeaeisioT

no ¢opmyae
8=:t1,961/ Sve @b
1,73 1,73
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rae Oy — morpemiHOCT> H3MepHTeNs HaNpPsXKeHHS, O KOTOPOMY HpO-
H3BOAUTCSL OTCYET rPAHHYHOrO HaNPsiXKEeHHS,;
1 — NMOTPeIIHOCTh H3MepHTeNfl TOKa, NPOTEKAIollero B ILemH
KOJIJIEKTOPA TPaH3HCTOPA;
a — KO3 (QHUHEHT BJMSIHHAS TOKAa Ha HaNmpsXKeHHe, KOTOPHIH
paBeH

_@Uxasorp,__ Ik
diy  Ugasorp

HOns onpegenenns kKoshouuuenta a usmepsior Uxsorp  1pH
IByX 3HaueHusix Toka KoJviekropa: Uxsorpt 1pH [k1=12 Ix 4
Uxsorpz npu Ixe=0,8 Ix. Torna a onpenensior

a= UKSOrpZ—UKSOrpl
0,4 UKSOrp
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Usmerenue M 1 TOCT 18604.19—88 Tpansucropp OHIOAApHble. MeTon W3MepeHHs
TpaHHUYHOr O HANpAXKEHUA

YrBepKaeno H BBeldeHo B aeHctBue TlocTaHOBIEHHEM FocyaapcTBEHHOr0 KOMHTETa

ccep aH 26.10.88 Ne 3542
no craniapram or Jlata ssepenns 01.07.89

Ha o6aoxke u nepsoii crpamuue crapaapra nol — 000sHauchueM  CTaHAapTa

ykaszarh o6o3nauenye: (CT CIB 6038—87).
Beoanyio uacte fonoasuth caoBamu: «CranpapT
CT C3B 6038—87»,

MOJHOCTLI  COOTBETCTBYET

(MIYC Ne 1 1989 r.)
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