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TOCYRAPCTBEHHDB A CTAHAQAAPT COIK3A CCP

TPAH3UCTOPbl BUMONAPHbLIE rOCT

MeTtopasl H3MEpPEeHHMN CTAaTHHECKON KPYTHM3IHbI '8 6 o 4 l 8_78
-

nNpRMoOH nepepauM
Transistors, bipolar. B3ameH
Methods of measurement of direct roCT 13851—68
transmission static curvature

Mocranosnennem lNocypapcrBeHHOro komurera craHpapros Cosera Muumucrpos CCCP
or 13 mapra 1978 r. N2 660 cpOK BBeJleHHS YCTAaHOBNEH
c 01.07.79

Mpoeepen B 1984 r. Mocranosnenuem loccranpapra ot 25.06.84 N2 2079 cpok pevi-
CTBMA NpoAnex
ao 01.07.89

Hecobniogenne cranpapra npecnepyercs No 3aKOHY

Hacrosmuii crangapT pacnpocrpaHsercs Ha MOLIHBle GHIOJAD-
Hble TPAaH3HCTOPBI H YCTaHABJHBAeT METOAbl H3MEPEeHHS CTaTHYeCKOH
KPyTH3HBI npsMoii nepefaun Y Ha MOCTOSHHOM H HMNYVJbCHOM TOKe
B cxeMe c o6uleit 6a30i H ¢ OOGLIHM SMHTTEPOM.

O61une ycJOBHS NPH H3MEPEHHH CTaTHYECKOil KPYTH3HBI MNPSIMOM
nepefayH JOJIKHB cooTBeTcTBOBaThb TpebGoBanusim OCT 18604.0—83.

CraHzapT NMOJHOCTHIO COOTBeTCTBYyeT pekoMmenpauin C3IB no cran-
naptusauuu PC 3556—72.

1. METO} UBMEPEHMSA Y, HA NOCTOAHHOM TOKE B CXEME
C OBLUEA BA3OM U C OBLUMM 3MUTTEPOM

I.I. IIpvHOHD ‘H yCJOBHS H3MepeHHI

1.1.1. MamMepeHHe 3aKJI04aeTcs B ONpefeieHHH COOTHOLIEHHS TOKa
KOJIJIEKTOPA K HanpsiKeHH0 6a3a—>3MHTTep NPH 3ajJaHHOM Hanpsxe-
HHH KOJIJIEKTOpa.

1.1.2. TIpuGoph, H3MepsIOMIHE NOCTOSHHYIO COCTABJSIOLLYIO TOKa
3MHTTEpAa H KOJJIEKTOpA, BKJIOYAIOT Ha JIOOOM yuacTKe 1lenu, Trhe
NpOTEKaeT YKA3aHHBIH TOK.

1.1.3. 3nauenuss Toka aMmurrepa /3 HAM TOKa KoJdJaekrtopa Ik
H HampsiKeHus KoJulektopa Uk YKasblBalOT B CcTanjapTax HJH Ipy-
roii HOPMATHBHO-TEXHHUYECKOH MOKYMEHTAalUHH Ha TPaH3HCTOPH KOH-
KPETHBIX THNOB.

H3pnanmve oduumanbHOe Mepeneuarka Boznpeuiena

*
ITepeusdanue. Hdexabps 1985 2.
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1.1.4. Cnepyer NpHHHMAaTh MePH K YCTPAHEHHIO NOTPelIHOCTH H3-
MepeHHs] HampsuKeHHs 6a3a—3MHTTEpP 3a cyeT NAACHHS HaNPsKeHHs
Ha COEAMHHTEJbHHIX NMPOBOAAX H KOHTAKTax NyTeM pa3feseHHs KOH-
TAKTOB H COEJMHHTEJbHBEIX NPOBOJAOB HA TOKOBHE H NOTEHLHAaJbHBIE.

1.1.5. Ilyascauus HanpsKeHHs HCTOYHHKOB NHTaHHA He JAOJIKHA
npesbimiath 10 % 1 He HOKHA H3MEHSIThb 3HaueHHe Yy Gosee uem
Ha 2 0/0.

12. Annapartypa

1.2.1. CratHueckylo KpPyTH3HY NPAMOH INepejayH Ha INOCTOSHHOM
TOKe B cxeme ¢ ofmeili 6a30if U ¢ OOLUHM 3MHTTEPOM clelyeT H3Me-
PATb Ha YCTAHOBKaX, CTPYKTYDHHIe CXeMBl KOTOPHIX TpHBeJeHbl Ha
gept. 1 U 2.

Yepr. 1 Yepr. 2

B cxembl, yKa3aHHble Ha 4epT. 1|, 2, BXOARAT CJeAYIOU{HC 3JeMeHTH: Pl—u3Mepurtenb MOCTO-
AHHOTO TOKa; P2, P3—H3MepHTEAH NMOCTOAHHOTO HaMpsiKEHHs
1.2.2. OcHOBHBIe 3J€MEHTH, BXOASIIIHE B CXEMbl H3MepeHHs, AO0J-
JKHBl YAOBJETBOPSATH CJAEAYIOIIHM TPeGOBAHHAM.
1.2.2.1. BHyTpeiiHee cONpOTHBJEHHe H3MepHTeJeH NOCTOAHHOTO
HanpsizKeHHs1 JOMKHO GHITh He MeHee 5000 Om/B.
1.2.2.2. BHyTpeHHee CONPOTHB/JIEHHE HCTOYHHKA MNHTaHHsl Oasa—
3MITTEP AOJKHO obecrneuHBaTb BO3MOXKHOCTb Pery/JiHPOBKH Hampsxe-
Hus 6asza-—smurrep Usa

1 I
oT Us3 min= % = A0 Uss max=y .
a1max s1min
o o 1
H TOK B Harpyske [~Jx — A5t cxembl ¢ obwedi 6azoit u  [=——"——
213min

— AJisl CXeMBl ¢ OOGUIHM 3MHTTEPOM.

MunnManpHas 1 MaKCHMaJslbHasl CTaTHYeCKasi KPYTH3Ha NPSIMON
nepenadn Yoimim H Yoimax , MHHHMaJIbHBIA CTaTHYECKHH KO3(PHIH-
€HT TepeliauH TOKa B cXeMe ¢ OOIUHMM 3MHTTEPOM HAg amin  yKa3hiBa-
I0T B CTaHAapTax HJH APYroii HOPMaTHBHO-TEXHHYECKOH HAOKYMEHTa-
LMY HA TPAH3HCTOPHl KOHKPETHLIX THIIOB.

1.2.2.3. BHyTpeHHee CONPOTHBJIEHHE HCTOYHHKA IMHTAHHS KOJJICK-
TOpa JOJXHO O0OecrneyHBaThb YCTAHOBKY 3HAUEHHSI HANpPSKEHHS KOJ-
sexkropa Uk npu Tpe6yeMOM TOKe KOJIJIEKTOpaA.
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1.3. [loaroToBKa H NpoBeJeHHE H3MEepeHHH

1.3.1. UsMmepenne craTHYecKoii KPYTH3HH NpsAMOil nepeaayH mpo-
H3BORSAT CJeAYIOIHM 06pa3oM.

TpaH3HCTOpP BKJ/IOYAIOT B CXEMY H3MepeHHs 1l YCTaHABJHBAIOT 3a-
JlaHHOe HampsiKeHHe KoJsiekrtopa. MaMenewnem Hanpsikenns Usa
JOGHBAIOTCA TOro, 4TOGH TOK KOJJIEKTOpa AOCTHT 3aJaHHOrO 3Haye-
HHA.

14. O6pa6oTKka pe3yabTaToOB

1.4.1. CraTHuecKyl0 KPYTH3HY MNpsIMOi Nepeiauli ONpenessioT No

tdopmyae
Y
Uss

sz

Ilpu 3apaHHOM TOKe KOJIIeKTOpa LiKaja npuGopa P2 Moxker OBHITH
porpajiyupoBaHa HeNOCPeACTBEHHO B 3HAUEHHAX Y.

1.4.2. TIpu hg13 >20 craTHuecKylo KPYTH3HY NpsAMOH nepenaun
no cxeme uyepT. | onpeneasiior no gopmysne

[3
217 UES .

Y

B atoM ciyyae npuGop P/ BK/IOYAOT B LeNb 3MHTTEpPa H3Meps-
€MOro TPaH3HCTOPAa, YCTAHABJMBAIOT 3aJaHHBII TOK [3 M NIPH 3TOM
onpezeasioT Hanpsixkenue Upa .

1.5. [TokaszaTesun TOYHOCTH H3MepeHUI

1.5.1. M3mepuTeapHble YCTAHOBKH, HCIOJb3YIOLIHE [JS H3MepeHHs
cTpesioyHble NPHOODPHI, AOMKHB o6GecneyHBaTb H3MEPEHHS C OCHOBHOM
norpelHocTbio B npegenax =10 % KoHeuHoro 3Hauenusi paGoueii yac-
TH LIKaJH.

1.5.2. Insg u3MepHTE/bHBIX YCTAHOBOK C LH(POBBIM OTCYETOM OC-
HOBHasl NOIPeIIHOCTb AOJIXKHA OBITh B mpeaenax *5 9% uamepsemoro
3HayeHHs1 *2 3HaKa MJaJIlero paspsaa AHCKPeTHOro oTcyera.

2. METOA U3MEPEHUSA Y,; HA UMNYJIbCHOM TOKE B CXEME
C OBLLEA EA30H M C OBLLUM IMUTTEPOM

2.1. IIpuHUOHND ¥ yCJAOBHSA H3MepeHHI

IlpuHUMD H yc/IOBHS H3MEpPeHHH — B COOTBETCTBHH C TpeOOBaHHs-
My . 1.1

22 Anmaparypa

2.2.1. CraTHuecKkylo KDYTH3HY NpAMOH MepeiauH Ha HMIY/J1bCHOM
TOKe B cxeMe c ofuieil 6a30ii U OOLIUM IMHUTTEPOM CJeLyeT H3MepAThb
Ha YCTaHOBKE, CTPYKTYPHble CXeMbl KOTOPOH NpHBeAeHb Ha yepT. 3—5H.
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Yepr. 3 Yepr. 4

Yepr. 6

B cxeMmbl, yKa3aHHble Ha 4epT. 3—>5, BXOAAT CJeAyIOLlHE 3JleMEeH-
Thi:
G — reHepaToOp OAHOMOJSIPHBIX MNPSIMOYTOJBHBIX HMIYJbCOB;
Pl, P2 — u3MepuTeJaH HANpPsIKEHHS;
S — nepekaioyaresns;
R — Kanu6poBOUHLIH PE3HCTOP;
C — KOHAeHCaTop.
2.2.2. OcHOBHBIE 3JIEMEHTHI, BXOJsILIHE B CXeMbl H3MEpEeHHSs], JOJIK-
Hbl YJIOBJIETBOPSiTh CJeAYIOLIHM TPeGOBAHHSIM.
2.2.2.1. BxonHoe conpoTHBJeHHe NMpuOopa P2 N0JXKHO He MeHee
yeM B 100 pas mpeBbiliaTh CONPOTHBJEHHe pe3licropa Rx H BXOLHOE
CONpPOTHBJIEHHE TPAH3HCTODA.
2.2.2.2. BuyrpeHHee CONPOTHBJIEHHE TreHepaTopa BHIGHPAIOT B CO-
OTBETCTBHH C TpeOoBaHHAMH M. 1.2.2.2 K BHYTPeHHEMY CONPOTHBJIEHHIO
HCTOYHHKA NHTaHHs 6a3a—3IMHUTTEP.
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2.2.2.3. dnuTeNIbHOCTb HMOYJbLCOB TeHepaTopa T, AOJNXKHA GHIThb
1
He MeHee bSty, TAe T,=—

hzlSmu

TN Dnfpe A% CXeMH C OGIHM 3MHTTEPOM, HO He A0JXKHa INpe-
BHIIATh 3HaU€HHsl, YKa3aHHOIO B CTaHAApTaX HJAH APYroii HOpMaTHB-
HO-TeXHHYECKOH AOKYMEHTaUMH Ha TPAaH3HCTOPH KOHKPETHHIX THIIOB.

MaxkcuManbHEH CTaTHYECKHH KO3((HIHEHT nepefauyH TOKa B cXxe-
Me ¢ OGIIHM 3MHTTEPOM Hgi3max , NPEACJbHYIO YACTOTY KO3 PHIHEH-
Ta Nepefayd TOKa f,,, YKa3HBAalOT B CTaHAapTax HJH APYrod HopMa-
THBHO-TEXHHYECKOH MAOKyMEHTAalHH Ha TPaH3HCTOPHl KOHKPETHBIX TH-
TIOB.
YacToTy caedoBaHHS HMNYJbCOB BHIOHPAIOT TakuM 06pasoMm, 4TO-
651 cKBaxXHOCTL Q> 10.

2.2.2.4. Kanu6poBoyHhii pesnctop Rk BHOHPAIOT C AONMyCKaeMBIM
OTKJIOHEHHeM CONPOTHBJIEHHS OT HOMHHaJbHOrO 1 %.

3HayeHHe HaNpsKeHHs HCTOYHHKA KoJJjekropa U u Kanau6poBou-
HOTO pe3ncTopa Rk BHOGHPAIOT H3 YCJOBHIL:

U-ILR=U,
U<UK30rp:

rie Uxkaorp — TpaHHUHOE HANpsKeHHe, 3HAYEHHE KOTOPOTO YKa-
3BIBaIOT B CTAHJAApTax HJH APYroii HOPMaTHBHO-TEXHHYECKOH JOKYMeH-
TallHd Ha TPAH3HCTOPH KOHKPETHHX THIOB.

Ecau B craHZapTax HJH JAPYrofi HOPMATHBHO-TEXHHUECKOH JOKY-
MEHTAUHH Ha TPAaH3HCTOPH KOHKPETHHIX THNOB He yKa3aH IapaMerp
Uxksorp , To U<Uks,

raie Uks — NOCTOSIHHOE HanNpsKeHUe KOJJIEKTOp—3MHTTep, 3Ha-
ueHHe KOTOPOrO YKashiBalOT B CTaHAApTax WJH JAPyrofi HOPMATHBHO-
TEXHHUECKOH NOKYMEHTAUHH Ha TPAH3HCTOPH KOHKPETHHIX THIIOB.

2.2.2.5. Konpencatop C mpeiHasHayeH AJs MOANEpXKaHHs Hamnps-
2KeHHsl MCTOYHHKA NHTAHHA KOJJIEKTOpPa Ha MOCTOSHHOM yposHe. Ilo-
nycKaeTcs cnaj HanpsokeHHs, He npeBnwaoomuii 10 % oT ycraHOB-
JICHHOTO HanpsKeHhs.

Ecan HCTOYHHK NMHTaHHST KOJJIEKTOPA PACCYHTaH Ha CpefHee 3Ha-

Ig KTn
YeHHe TOKa KOJIJIeKTopa chp=?, T0 C> T -

Ecan ucrouHuk obecrneyuBaeT B HMIyJbce TOK [gx H cmaj Hamps-
JKeHHA 3a BpeMsa T, He npesnmaer 10 % oT 3amaHHOro HampsxKe-
HHS, TO KOHAeHcaTop C MOXeT OTCYTCTBOBATb, HJIH €r0 €MKOCTb MO-
JKeT GHITb YMeHblleHa.

23. [ToaroToBKa u nNpoBeleHHe H3MepeHHN

2.3.1. Hsmepenue cTaTHYeCKOH KDYTH3HH NPSIMOH Nepefayd Ipo-
H3BOJAT CJEAYIOLUIHM 06pasoM.

Tpau3HCTOp BKJIIOYAIOT B CXeMy H3MepeHHs.

1/, 5 3ak: 256 129

= — a8 cxeMbl ¢ obuieii 6a3oi u
25¢f par A
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[Mepexnioyatens S yCTaHABJMBAIOT B NOJOXeHHe 2. AMIIHTYRY
HMIYJAbCOB TeHepaTopa PeryJaHPYIOT TaK, 9TOGH B HENH KOJJIEKTOpa

R
nporekan Tok Ig , 3HaueHHe KOTOPOrO ONpeiessioT Kak [x = RK R

K
rie URK — HamnpsiKeHHe, H3MepeHHoe npu6opoM P2 B moJOXKeHHH 2

nepekJjioyareas S.

Hanpsxenne oT HCTOYHHKA NMHTaHHS KOJJIEKTOPA PEryJHpPYIOT Tak,
yToOBl HampsikeHHe, H3MepeHHoe NpHOopoM P/ B MOMEHT AEHCTBHS
BXOAHOTO HMMyJbca, GbUIO paBHO 3aflaHHOMY 3HaueHHio Uk. Homyc-
Kaercsi ONOJMHATENbHAsA peryiupoBka Ik ¥ Uk .

Ilepeknouatesr S ycTaHaBAHBAIOT B MOJIOXKeHHe | W NpPHOGOPOM
P2 uamepsitor HanpsizkeHHe Ups B MOMEHT AeHCTBHA BXOJHOTO HM-
nyJbca.

24. O6paGoTKka pe3ynbTaTOB

2.4.1. CrariuecKyio KPYTH3HY NpPSIMOH NepefayH ONpPeAeNsioT MO

dopmye

R S
Uss
IIpin 3apanHom 3HaueHuu [ IWkana npubopa P2 Moxer O6HITh
nporpajyupoBaHa HeNOCPeJCTBEHHO B 3HAYEHHAX napamerpa Y.
2.4.2, [lonyckaercs onpejeseHHe napamerpa Y MO cxeme 4epT. 5
npH hg; 3>20 no dopmye

IS
Ya Uss
B atom cayuae /3 onpepensiioT MO H3MEepPEHHOMY 3HAUEHHIO IH-
KOBOFO HAaMNps’)KeHHs Ha KaJHOGPOBOYHOM pe3HCTOpe, BKJIOYEHHOM
B liCIIb SMHTTEpA.
25. [TokaszaTean TOYHOCTH H3IMEpPEeHHH
TTokasaTeqd TOYHOCTH H3MEpeHHH — B COOTBETCTBHH ¢ n. 1.5.
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Tpausucropu Gunoasipunie. OOmHe TpeGoBaHHSA
U3MEPeHHH 3JIEKTPHYECKHX T1apaMeTpoB

Tpansucropu Gunoasipasie. Metoa u3MepeHHs
CTOSHHOR BpPeMeHH UEenH oépamon CBSI3H Ha
COKOH uacToTe . ce e

Tpausucrops GunoaspHbie. Me?o;[u H3MepeHHs Ccra-
THYECKOTO KO3(puIneHTa nepegadys ToKa ..

Tpausuctopu GHnoaspueie. Mertoa H3MepeHHA eM-
KOCTefi KOJIIEKTOPHOrO H SMHTTEPHOro mnepexoaa

Tpansucropu. Mertog 006paTHOrO TOKa
KOJIIEKTOpa . S

Tpansucropn. Meroz
KOJNIEKTOPa-3MHTTEpa

Tpanaucropu. Meroj
3MHATTEpa .

Tpansucropu. Meton naMepelmn xoaq:qmuuema (]
peaadH TOKa . PR

Tpausucrops. MeToA usuepenux BHXOAHOI npoao-
IHMOCTH . . . .

Tpausucropu 6mno.mpﬂue Mem:m onpejenenua
TPaHHYHOH H wnpenenbnoﬁ 4acToT xosq)cpuuueﬂra ne-
penaun TOKa R .

TpansucTopH GHnonﬂprxe Mero;x usmepeﬂun BXOA-
HOrO CONPOTHBJECHHS . .o

npH

no-
BhH-

H3MepeHHs
H3MepeHHs O0O6paTHOro TOKa

namepeu-nx o&pamoro TOKa

TpansncTOpH GHIIONSAPHBIE. Merozx H3MepeHHs KO-
spPuunenTa mywa Ha BHICOKHX H  CBEPXBBICOKHX
4acToTax . o

Tpansucropu 6ymo.nﬁpnue CBY renepatopuue. Me-
TOJ H3MePeHHN BHIXOJHOA MOUIHOCTH H ONpelesenHe
KO3 huIHeHTa YOUJEHHS MO MOLIHOCTH H Ko3(di-
IHEHTa TIONE3HOTO NefiCTBHA KO.JIeKTOpa

Tpauaucroput Gunoaspusie CBU reneparopunie. Me-
TOJ, H3MEpeHHs MO}lme xoacpq:uuuema 06paTH0u ne-
pexays .

TpaH3HCTOPH 6ﬂno.vmpuue CB‘-l reﬂeparopmﬂe Me-
TOXH H3MEPEHHSt KPHTHYECKOrO TOKa .

Tpausncropet Gunoaspubie. Merox H3MepeHus %o-
sbpduuneHTa o6paTHON ©BA3M N0  HANPAKEHHIO B
pexHMe MaJoro ICHrHajza . .o

Tpansucropnl GunojasspHule. ‘MeToxn usuepemm naa-
BAI0IIETO HAnpAXKEHHS 3MHUTTep-6asa

Tpausuctopel Ounosasprbie. MeToabl H3MepeHHS CTa-
THYeCKONl KPYTH3HH TPSAMOfl neperayx .

TpausucTops GUNOAADHBLE. MeTonu uswepemm ~p3-
HHYHOTO HaNpsOKEHHS
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Tpansucropn OumosapHbie. MeToAbl H3MEDEHHSI KO-
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