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YAK 621.382.33:006.354 lFpynna 329
FTOCYRAPCTBEHHBH CTAHAAPY COIO3A CCP

TPAH3UCTOPbl EMNONAPHLIE
MOLLHLIE BbICOKOBOJIbTHBIE

Merog M3mepeHHs NPOGMBHOrO HampPsHKEHus
Konnekrop-6asa (>3MuTTep-6asa) npu Hynesom rOCT
TOKe 3MMTTEepa (Konnekropa)

Power high-voltage bipolar transistors |86 04-27—86

Collector-base (emitter-base) breakdown voltage
measurement at emitter (collector) cut-off current

OKI1 62 2300

Nocranosnennem FocygapcreenHoro komureta CCCP no crangapram ot 25 anpens
1986 r. N2 1124 cpok gelicTBMs ycraHOBneH

Ao 01.07.91

Hecobniofenue crangapta npecnefyercs NO 3aKOHy

Hacrosumuli cTaHpapT pacnpocTpaHsieTCss Ha MOUIHbIE BBICOKO-
BOJbTHbIE GHIOJSIPHblE TPAH3HCTOPHI H YCTAHABJHBAaeT METOA H3Mepe-
HUS NPOGHBHOTO HANMpsKEHHs Kou1eKTop-6a3a Ukpou,,s M 3MHTTep-
6asa Uzpo,,,; C HCNONb30BAHHEM HCTOUHHKA HANPSKEHHS.

Honyckaercss usviepenne NpoGUBHOTO HATpSKEHHS C HCMOJb30Ba-
HHMeM reHepatopa Toka. JlaHHBI# MeTOJL NPHBENEH B DEKOMEHIyeMoM
OPHIOXKEHUH

O6wye TpeGOBaHAS 1IPH H3MEpEeHHH H TpeOOoBaHHS 6e30NmacHOCTH —
no T'OCT 18604.0—83.

CraHaapT moJaHocThio coorBercTByer IlyGamxanmuun MIK 147—2C
u CT C3B 3994—83.

1. YCNOBuA U PEXXUM U3MEPEHUS

1.1. TTapamerp Ugpo,,,s ONPELENSIOT H3MEPEHHEM NaJeHHs Han-
pSKeHHsl Ha Nepexofe KoJeKTop-6a3a NpoBepsseMOro TpPaH3HCTOPA
npH 3a1aHHOM 0OpaTHOM TOKe KoanekTtopa / xkpo ~ H TOKe 3MHTTEpa,
paBHOM HY.1I0.

[apamerp Uggg,,,q ONPEAENAOT H3MEPEHHEM MajeHHs Hanps-
KEHHST Ha mepexoze 3MHUTTep-6a3a mpOBepsieMOr0 TPaH3HCTOPA TIPH
3aJlaHHOM O06paTHOM TOKe 3MHUTTepa [ zpo U TOKE KOJJIEKTOpa, paB-
HOM HYJIIO.

U3pganue opuumansHoe Mepenevatka BocnpeujeHa

*
© Mapavensctso cranpaptos, 1986
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I 2. 3uauenne oOpaTHOro ToKa KoANeKTopa Ixpo HJAM SMHTTEpa
Isso , NpH KOTOPOM NpPOBOJAAT H3MepeHHe NPOGUBHOrO HanpskKeHHH,
JAOJIXKHO COOTBETCTBOBATbL YCTAHOBJIEHHOMY B CTaHAApTax HJM TeXHHYec-
KHX YCJIOBHSIX HA TPAH3HCTOPH KOHKPETHHIX THHOB.

2. ANNMAPATYPA

2.1. Hapamerp Ugpo,,,, C1e4yeT U3MEpPATb HAa YCTaHOBKE, SEKT-

pHUecKasi CTPYKTypHasi cxeMa KOTOpO¥ NpHBeleHa Ha yepTexe [lapa-
MeTp Uspo, . C-1€AYET H3MEPATb Ha TOH XKe YCTaHOBKE, NOIAKJIIOYAE-

MOH X BbiBoJaM 3MHUTTep-0a3a, npH OTK/IIOUEHHOM KOJJEKTODE.

VT — npoBepsieMbiii TPaH3ACTOP, I -— SMHUT-
tep, K — xoanekrop, b --G6asza, PA-— u3-
MepHTedb MNOCTOSIKHOTO TOKa, R -— OrpaHu-
uuTeNbHHA  pesuctop, PV — naMepurens
MOCTOAHHOIO  HanpsikKeHHsd, G — HCTOYHHK
NOCTOAKRKOTO HANPAMEHUR

2.2. BHyTpeHHee CONPOTHB/ICHHEe Rpa H3MEPHTENsS NOCTOSIHHOTO TO-
kKa PA IOJXKHO yAOB/IETBOPATb COOTHOIUEHHIO:

U
KBOp006

Rm((m (1)

Usgo

npo6
HIH —_— 2
Rpak 50 Tose 2)

Ecan 370 yC/IOBHE He MOXeT OhITh BHIIOJHEHO, TO CIACAYeT Y4HTH-
BaTh NajicHHe HaNpsXKeHHs] Ha H3MepHTeJle IOCTOAHHOTO TOKa, KaK yKa-

3aHo B ¢opmyJe
Ukso

rie Upy — HATIpSI)KEHYE Ha H3MepHTeJe NOCTOSAHHOrO Hanpsixenust PV,
Upa — majilecHHe HanpsiXeHHss Ha HM3MepHTeJe INOCTOAHHOIO TOKa

(unn Usso, )= Upy—Upa, 3)

npo6
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2.3. BHyTpeHHee CONpOTHBJIEHHE Rpy H3MepuUTeNs MOCTOSHHOIO
HanpsiXKeHHsl JAOJIKHO YAOBJETBOPSATb COOTHOLIEHHIO:

Rpv>R. 4)

2.4. ConpoTHB/IeHHe OrpaHHYHTENbHOTO pe3HCcTOpa R MoXeT GHIThb
MOCTOSIHHBIM HJIH NepeMeHHLIM, U er0 BBHIGHPAIOT H3 YCJIOBHS 3aALIUTHI
NpOBepseMOr0 TPAH3HCTOPA H H3MEPHTeJs NOCTOsHHOro Toka PA ot ne-
perpysKu no TOKy.

2.5. TlorpemHOCTb U3MEPHTENIA IOCTOSIHHOrO TOKa PA He LoaXKHa
BBIXOAMTD 3a npeaeanl +2%.

2.6. OcHOBHasl MOrpelIHOCTb H3MEPHTEJbHOA YCTAHOBKH He AOJXKHA
BBIXOJHTb 32 Npefesbl =5 Y, KOHEYHOTO 3HaUeHHsl Mpefesa H3MEpeHHs
H3MEpHTEJIell CO CTPEJNOYHLIM OTCYETOM,

OcHoBHas NOrpelIHOCTL H3MEPHTENLHOH YCTaHOBKH ¢ IM(pPOBLIM OT-
CYeTOM He JOJIKHA BBIXOAHTb 3a Ipelennl 45 9 uaMepseMoro ssnauye-
HHSl =42 3HaKa MJajuero paspsja AMCKDETHOTO OTCYETa.

2.7. TlorpellHOCTL H3MEpHTEJ NMOCTOSIHHOTO HaNpSIXKEHHs He HOJIXK-
Ha BBIXOJIHTb 3a npepennl +29%.

3. NOArOTOBKA M NMPOBEAEHME U3MEPEHMA

3.1. TlpoBepsieMBIil TPAH3UCTOP YCTAHABJIHBAIOT B KOHTaKTOLepXka-
TeJb YCTAHOBKH.

3.2. HanpskeHHe Ha HCTOYHHKe NOCTOSIHHOTO HanpsxkKeHus G yBeJH-
YHBAIOT NOCTENEHHO CO CKOPOCTbio He GoJsee 50 B/c 10 Tex mnop, noka
o6paTHBI TOK KOJJIEKTOpa (3MMUTTepa) He JOCTHTHET 3HAayeHH:, yKa-
3aHHOTO B CTaHAapTax HJIH TEXHHUECKHX YCJIOBHAX Ha TPaH3UCTOPHI
KOHKPETHBIX THIIOB.

3.3. 3naueHue Npo6GUBHOrO HampsiKeHHs KoJJjeKrop-6a3a (9MHTTep-
6a3a) CUHTHIBAIOT Ha H3MEpHTeJie NIOCTOSIHHOIO HanpsiKeHHs.

4. NOKA3ATESNIM TOYHOCTU UIMEPEHMUS

4.1. TlokazaTenu TOYHOCTH H3MepeHHs NPOOGHBHOTO HamnpsiKeHHA
JOJIKHBl COOTBETCTBOBATh YCTAHOBJCHHBIM B CTAHAAPTaxX HJIH TeXHHYe-
CKHX yCJIOBHSIX Ha TPaH3HCTOPbl KOHKPETHHIX THIIOB.

I'paHuua uHrepBasna §, B KOTOPOM C yCTAHOBJIEHHOHR BepOSTHOCTbIO
0,95 HaxomHTCSl NOrpeUIHOCTh H3MEPeHHs, ONpelesioT o GopmyIe

=135/ () + () ®

rie dV — norpelmHoCTb U3MepHTeNs HanpsKeHHs;
0/ — norpewHocTb H3MEpHUTENs TOKa,
a — KO3 (}HLUHEeHT BAHAHHA TOKa HA HaNpskKeHHe.
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NPHJIO)KEHHE
Pexomendyemoe

METOR U3MEPEHMS NMPOEMBHOrO HANPKEHMA
C UCNONL3OBAHMEM TEHEPATOPA TOKA

Jannnfi MeTOJA peKoMeHAYeTcs NPUMeHATb A H3MePEHAA npo6HBHOrO Hanps-

JKeHUsl C HEeNOCPEACTBEHHHIM OTCYETOM De3yJbTATOB H3MepeHHA H MO MNPHHLHMNY <«ro-
aeH — 6pak».

1. Ycnosua M peXHMM M3amepenus

11 ¥YenoBus M peuM H3MepeHHS — B COOTBeTcTBHH ¢ I 1.1 HacTosmlero craH-
aapTa

2. Annaparypa

2 1. Tlapametp U ygq spo6 CUEAYET H3MepsTh Ha YCT2HOBKe, SJeEKTPHUeCKas

CTQVKTYQHAR CXeMa KQTQRQH# TPUBEMCHA HA HepTeKe,
Mapametrp Uzpg spog CIEAYET H3MEpSTh Ha TOH JKe yCTAHOBKE, NOAK/IOYaeMoh

K BbIBOAaM SMHTTep-GaSa, NpH OTKJIOYEHHOM KOJJIEKTOpE.

|
——d

VT — npoBepseMuft TpaHsucrop; I — 9MHT-

Tep; K — xosnekrop; b — Gasa, PV — u3Me-

PHTeJb [IOCTOSIHHOI'O HJIH HMOYJbCHOro flan-

psixeHHsi;, G — reHepaTop NOCTOsiHHOrO HIH

HMOYJIBCHOTO TOKAa; Z — OrpaHHYATe]b HAN-
PAMKEHHA

22 BHyTpenHee conpoTHBJIeHHe Rpy H3MepHTEeNs MOCTOSIHHOTO Hampskeus PV
JOJAHO YAOBJETBOPATH COOTHOILEHHIO

Ukso,,
va>50—-1———"°—6— (1)
KBO
Usso
nan Rpy>50——2% . (2)
350

2.3. Hanmpsxenne X0J0CTOTO XoAa reHepartopa Toka G HOJKHO 6uITh GoJblue
NpOGHUBHOrO HAUPsAXKEHHs, 3aJAHHOTO B CTAHZApTAX Hau TEXHHYECKHX YCNOBHAX Ha
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TPAH3UCTOPHl KOHKPeTHBIX THNOB ['eHepaTop TOKa HOgKen oGecleuHBATh ycTaHoR-
JIeHHe ¥ NoAAepKaHue oﬁpamoro TOK& KOJJIEKTOpa (3MHTT€pa) C NOrpemHoCTbIO
B npefenax *=10%

24 Tlpn xnacCH@UKAUHK TPAH3HCTOPOB AJsl OTPANHUYeHHS HalPsAXKEHHS reHepa-
Toka Toka G AOMNYCKAEeTCA BKJOYATH OrpaBH4yHUTEJIb Hahpﬂ}}(e}u{ﬂ Z, KOTOprﬁ MOKCT
BJIHATL Ha pe3yabTaT H3MCpeHHs B Npegenax =2%

25 JlanTeabHocTb (POHTA HMIY.IbCHOTO HaNpPsiKehus renepaTopa TOKa AOJKHA
B ABa pa3a NpeBbIaTh AJIHTENbHOCTh NMEpeXOAHOTO fiPonecca B NPOBEPSIeMOM TpaH
3HCTOpE Ecan AJUTEIbHOCTD (I)pOHTa MeHblIlle, CACAYET HCenoJab30BaTh CXeMbl CcTpoO-
6HpOBaHHA, OGeCNeyHBAOUHE H3MepeHde NPOCHBHOTO HanpsiKeHHS NOCJAE OKOHUYaHHS
[epexo]HOro npoiecca

26 B kauecTBe HMIIy/JbCHOTO TeHepaTopa TOKA pomyckaeTcs  HKCNOJAb30BaTh
HHIYKTUBHOCTb, 38pPAXKEHH}I0 OT HCTOUYHHKA INOCTOsAHRQrg HaOpsKeHHsy A0 3ajaH-
HOr'O 3HauyeHHs 06paTHOro TOKa

[Ipy nepexNIOUEHUH 3aPAXKEHHOH HMHAYKTHBHOCTH (OT HCTOYHHMKA HOCTOSHHOIO
HanpsAXKeHus K MNepexXody TPaH3HCTOpa HANpAXKEHHE HQ HHAYKTHBHOCTH 3a CuYeT ca-
MOHHJYKLUHH BO3PAacTaeT A0 MOMEHTA npofos Nepexofa TpaH3HCTOpa

,HJIH perucTpanHyd 3HAuUCHUA TOKa B MOMEHT IMpO6og JONYChaeTCsi [oc/aeaoBa
TEJLHO BKJIOYATH HMIY/bCHBH H3MEDHTEJb TOKA

ﬂ,HHTeJIbHOCTb HU3MCPHTEJADHOTO HMIOYJbCA ONPeAejsdgioT 3HAUYECHHEM HHAYKTHB
HOCTH

27 IlorpemiHoCTh H3MEPHTE]S NOCTOAHHOrO HANPA KeHus He NOJXKHA BHXOMHUTH
sa npeneanl +=2% TlorpewiHocTs H3MepHTENs! HMIYJbCHOrO HANPSKEHHS HE JOJK-
Ha BHIAOAUTbL 32 npenetnl +5%

28 OcHoBHasn IOrpelHoCTb HSMGPHTEHBHOﬁ YCTayoBKU He MA0JKHA BBHXOAHTbH
3a npejeabl *=5Y% wua noctoanHoM Toke M +10% HA yMnyaLcHOM TOKE KOHEYHOTO
3HAyEHHs Mpedesna H3MepeHHS! H3MepHTe/ell CO CTPENOUHHM OTCUETOM

Jl1si M3MEPUTENbHOH yCTAHOBKH ¢ BM(MPOBEIM OTCieToM OCHOBHAS NOTPEUIHOCTb
He poaxkHA BHIXOMHTh 3a mpelenanl =+ 109% wH3MepseMOrp suHaueHHs =2 3HaKa MJaj-
uiero paspsja AHCKPETHOTO oTcdeTa

3. MopgrovToBka M npoBegeHne M3MepeHHS

31 VYcraHaBnuBalOT Ha TeHepAaTOpe TOKA IPH HarpysKe, IKBUBAJEHTHOH IpO-
BEpPAEMOMY TPAHSHCTOPY, 3444HHHIH OGDATHEI TOK KOpjexkTOopa (3MHTTepa).

32 IlpoBepsieMblit TPaH3UCTOP YCTAHABJHBAKT B KOHTAKTOAEPKATeNb YCTAHOB-
KH IIPH OTKJIOYCHHOM TeHepaTrope TOKa

33 BxaoualoT resepaTop TOKA M CUHTHIBAIOT 3HiyeHHe NPOGHBHOTO HalpsKe-
HHs| KOJIEKTOp-0asd (aMuTTep-6a3a) Ha M3MEpHTeNe HampsxeHHS.

4. Moxa3atenu TOYHOCTH M3IMEheuus

41 TlokasaTenu TOUHOCTH H3MEDeHHS MNPOGHBHOLG Hanps:KeHHs AOJKHH COOT-
BETCTBOBaTb YCTAHOBJEHHLIM B CTaHAAPTaX MK TeXHHYeckuxX YC/JOBHEX Ha TPaH3HC-
TOPH KOHKPETHHIX THIIOB

[paHuubl uHTepBasa 8, B KOTOPOM C YCTaHOBJEHKoji BeposTHOCTbIO 0,95 Haxo-
JUTCS MOTPELIHOCTh H3MEDEHHS, ONPEAeJAIT No PopMy.se

3V \2 32 \2
5="96\/(1,73)+(1,—;3)’ )

rhe OV — norpemiHOCTb H3MEpPHTEJS HalpAXKeHHus,
0Z — morpemHoCTh OrpaHHYHTeJs HaNpsKeHH:A
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