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Y CTpOUCTBO, NPUHILIMII NCHUCTBUSA
OMIOJIIPHOI'O TPAH3UCTOPA

* bunonsaphoiii MPAH3UCTOD (bT) —

ITOJIYIIPOBOJHUKOBBIN 110) 4 (610)0 C IBYMSI
B3aMMOJICUCTBYIOIIMMHU p-N TIEPEX0OIaMU U TPEMS
BBIBOJJAMU.

bT IpeICTaBIISICT coOoM IJIaCTUHY
MMOJIYIIPOBOJAHUKA, B KOTOPOU CO3JaHbI TpH
00J1aCTH C YEPEAYIOIIMMCS TUIIOM ITPOBOJIUMOCTH.
B 3asucumocmu om nopsaoka ux pacnonoriceHus
pazian4yaroT bT tuma n-p-n u p-n-p.



Ctpykrypsl bT 1 ux YI'O

IMmuTTEp Konnekrtop ImuTTEp E ‘:\ KonnekTop
Basa Basa

ImurtTep Konnekrop IMmurTep Konnekrop
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P-n nepexoo Mexay 5SMUTTEpOM M 0a30il Ha3bIBAIOT
IMUMMEPHBIM, & nEPEX00 MEXKTY KOJJIEKTOPOM 1 0a301 —
KOJ11eKMOPHbIM.

Crpenka smutrepa Ha YI'O BT moka3eiBaeT HalpaBICHHUE
TOKa IIPU MPSIMOM HANPSKECHUHA HA SMATTECPHOM IIEPEXOE
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KOHCTpYyKIIMSA TpaH3UCTOPA
CTPYKTYPHI P-N-P
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« B Hacrosmee Bpems OOJbIIMHCTBO bT
M3IrOTABINBAIOTCA HAa OCHOBE KpeMHUA W
KaK MPaBUIO UMEIOT N-P-N CTPYKTYpy, TaK
KaK B 3THX TPAH3HUCTOPaX OCHOBHYIO POJIb
UIPAIOT DJIEKTPOHBI, a UX HOJABHKHOCTH B
HECKOJIbKO pa3  BBIIIE MNOJABHKHOCTHU
IBIPOK.

 Tpan3ucTtopel N-pP-N HUMEKOT  JYYIIHE
YaCTOTHBIC XapaKTCPHUCTUKH M OOJIbIICE
YCUJICHUE T10 CPABHEHHUIO C TPAH3UCTOPAMU
P-N-p THUma.
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B 3JeKTpyuYeckor CcXeMe K KaxaoMy  p-Nn
[epexXoay IOAKIOYACTCA BHEIIHEES MOCTOAHHOE
HaPsDKEHUE, CMEIIAIoIIEe TIEPEX0] B TOM WIIU
WHOM HarpajeHuu. lIpu 3ToM MOryT UMETh MECTO
TpHu pexkuma padoorsl bT:

* AQKmueéHblll PESKAM (OMUTTEPHBIA IEPEXO.
CMEIICH B MPSIMOM HaIpaBJICHUH, a KOJJICKTOPHBIM
— B 00OpaTHOM);

* pEKUM HacbluwgeHua (00a 1epexoda IpsIMO
CMCILICHBI);

* pexuM omceuku (00a mepexoga O0OpaTHO
CMEIICHBI).
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AKTUBHbIN pexunm bT
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 CONpOTHUBIIEHUE HMHUTTEPHOIO IIEPEX0/1a
mato (Eg,— IecsaTsie 0JM BOIBTA);

e COIpOTHUBJICHUE KOJUICKTOPHOIO MEPEX0/1a

BeJIMKO (Eyp — OT eauHuUIl OO0 JECATKOB
BOJIBT);

ITo 3akony Kupxroda:

|, =1,+1,
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M3 smutTepa B 0a3y MHXKEKTHUPYIOTCS JICKTPOHBI, a
13 0a3bl B SMUTTEP — JABIPKHU.

ONEKTPOHbl OBWKYTCS K KOJUIEKTOPY, CTPEMSICh
PAaBHOMEPHO PpacCHpeAcIuThCSI II0 BCEMY O0O0BbEMY
Oa3spl. T.x. TommmHa ©Oa3pl HAMHOIO MEHBIIIE

ai((Y3MOHHOM JJIMHBI, IIOYTH BCE DIIEKTPOHBI
NOCTUTAIOT KOJJICKTOPHOTO MEPEX0/Ia.

BOnu3u KomneKTOpa OHM IIOMAAaloT IOJ JICHCTBHE
AJCKTPUYECKOr0  MOJsA  OOpaTHO  CMEIIEHHOTO
KOJUIEKTOPHOTO MEPEX0a.

T.x. B 0a3e 3JIEKTPOHBI HEOCHOBHBLIC HOCHUTEIH, TO
IIPOUCXOIUT IIEpeOpoc UX depe3 Mepexoa B 0071acThb
KOJUIEKTOpAa —  DJKCTpakmusa. B KoJiekTope
3JEKTPOHBI CTAHOBATCA OCHOBHBIMHA HOCHUTEIISIMH M
JIETKO JOXOJST A0 KOJUIGKTOPHOI'O BBIBOJIA, CO3daBasl
TOK BO BHEIIHEN BRIXOOHOM ieri bT.



e Pa3znnuaroT 3 cxemsbl BKiIOueHUs bT:
- ¢ ooweu oazon (Ob),

- ¢ 00uwum Imummepom (03),

- ¢ 00uum koanekmopom (OK).

* B aTXx cxemax OJvH 3JIEKTPO ABISICTCA
OOIIeN TOYKOM BX0JIa U BBIX0OJIa CXEMBI.

Haoo nomuums. 1101 BXOIOM W BBIXOIOM
IIOHAMAKT TOYKH, MEXKIY KOTOPBIMU

ﬂeﬁCTBYIOT BXOIHBIC 151 BBIXO/JHBIC
IMCPCMCHHDBIC HAIIPAKCHUA.
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Cxema c O3

‘KoagppuuueHm ycuneHuss no moky Kk

npegcraBnseTr cobon OTHOWEHWEe amMnnnTya
_ (M encTBYOWNX 3HAYEHNW) BbIXOLHOMO U
Ik BXOOHOr0 NepeMeHHbIX TOKOB:

\ ki:ImelxllmBX:ImK/|m5>>1
I VT *KoaghhuuyueHm ycurneHus rno Harpsi>XeHuro
—_— \ ]
X Uiy Ku
Ugs Ky = Unsbix ! Umex = Unks / Umes >>1
l l, *KoagpgpuyueHm ycuneHus rno mowHocmu ki,
© o

Kp = Parix/Pex = Imbix Umsbix / (Imex Umex)= =
ki k, >>1

*8X00HOE coripomussieHue mpaH3ucmopa
Rgy:

Rex = Umex/ Imex =Umes/Ims
(o1 comeH Om 0o eouHuy KOm )



CeMeNncTBO BXOAHbIX (a) U BbIXOOHbIX
(0) xapaKTepUCTUK TpaH3nUcTopa

A \ Uiy >0
52
| J))

UBS, B

a)

I.=f(Ugs), Ura=const

My, MA

=0

>

Uk, B

I,=f(Uxs), Ig=const



Cxema ¢ Ob

oEzo—

*KoaghbgbuyueHm ycurneHus rno mMoky
K; :

Ki = Imgoix / lmex = lmk / Ima = 1
*KoaghbgbuyueHm ycurieHus ro
HarpsKeHuro K,

Ky = Unebix/ Umex = Umks / Umas >>1
*KoaghbgbuyueHm ycurieHus ro
MouwiHocmu kp

Kp = Parix/Pex = lngbix Umsbix / (Imex Umex)=
= kik,>>1

*Bxo0Hoe cornpomusrieHue
mpaH3ucmopa Rpgy

Rex = Umx/ Imex = Um s/ Im 3
(8 Oecssmku pa3 MeHbWwe, YeM 8
cxeme ¢ O9)



CeMeNncTBO BXOAHbIX (a) U BbIXOOHbIX
(0) xapaKTepUCTUK TpaH3nUcTopa

15, MA
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I5=f(Ug3), Ugg=const
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L, =f(Uxg), |3=const
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- o
= lloacnenusn 0na 6xo0Holl XapakmepucmuKu.

- [Ipu yBemnueHnnn Uy KOJUIEKTOPHBIM MEPEXOX
= pacimpsieTcst 3a c4eT 0asbl (00paTHO CMEIIECHHBIN P-N
® [ICPEX0J). YMECHBIIICHUE TOJIIUHBI 0a3bl IPUBOIUT K
= YMCHBIICHHO COMPOTHUBIICHHS [IEPEXO/a.

’ ~ [ ]
= *lloacnenusn 014 6bIX00HOU XAPAKMEPUCHIUKU

= Ecin Uy > 0, To p-n mepexon oOpaTHO CMENIEH U

-
-

- —_
o Bemm Uy < 0, To p-n mepexoxn npsimo cmeieH, 1,=0,
& T.K. HAUMHACTCA  MHXXCEKLMS  DJICKTPOHOB M3
-

= KOJJIeKTOpa B 0a3y. DOTO KOMIICHCHUPYET IEpPEeXO]
-

= DIIEKTPOHOB U3 0a3bl B KOJIEKTOD.

- —_ —_



BrIBOI

e XOTs cXxema BKI4YeHUS TpaH3ucTopa ¢ Ob
NACT 3HAYMTEIILHO MEHBIIEE YCHUICHUE IO
MOIIIHOCTA M HMMEET €II€ MECHBIIEE
BXOJHOE COINPOTHUBJICHUE, YE€M CXEMa C
0D, BCe K€ OHA HAXOAUT IPUMEHEHHE, T.K.
10 CBOMM YaCTOTHBIM H TE€MII€paTypHBIM
CBOWCTBAM OHA 3HAYUTEJIBHO  JIYYIlE
cxeMnl ¢ O3
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Cxema ¢ OK (3MUTTEpPHbIN NOBTOPUTESL)
*KoaghpuyueHm ycurneHus no moky Ki :

iK ki:|m3/|m5:(|mK+|m5)/|mE:
~ =l /et 1>>1

*KoagbgbuuueHm ycurneHus rno
HanpsxeHuro K, :

Ky = Unmpbix/ Umex =

. - A = Un goix / (Um g5t Un guix) <1
N @ *KoagbgbuuueHm ycurneHus ro
Ugpix
Q\b T R MowHocmu ki,
o kp=kiky~=Kk;
~ *Bxo0Hoe cornpomusrieHue
o © ° mpaH3ucmopa Rz
@ El @ E— @ E2 @ p p BX

Rex=(Unes T Ungox) ! Ins
(Oecamku kOm )



« B cxeme ¢ OK BBIXOZHOE HAIPSKECHUE
IIOBTOPSET BXOAHOE. NMMeHHO 1o3TOMY
IAHHBIM KAaCKaJ Ha3bIBAXOT IMUMMEPHBLIM
nosmopumenem. ODMUTTECPHBIM I[OTOMY,

4YTO PE3UCTOP HArPpy3KH BKIIOYEH B IICIH
AMUTTEPA.

e Jlocmouncmeom cxembl OK sBasgercs
BbICOKOE BXOJHOE COIIPOTHUBIICHUE.
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CpasHumenvbHbl AHAAU3 PA3TUYHBLX
cxem eKknouenus b1

[TapameTp Cxema OO Cxema Ob Cxema OK
Heckonbko
ki JlecsaTku - COTHH MEHbIIIE JlecsaTKH - COTHH
SIUHUIIBI
Heckonbko
K, JlecsaTku - coTHU | JleCATKH - COTHU
MEHBIIIEC €IUHUIIbI
COTHH — IECATKHU
Kk JlecsaTku - coTHu | JleCATKH - COTHU
P TBICSY
R Cotan OM — Ennaune — JleCsATKH — COTHHU
BX enHULBI KOM necarku Om kOm
R DB107050%000 Corau kKOM — Cotau OM —

BbIX

necaTku KOM

enuHuIBl MOM

eMUHUIBI KOM

da30BLIN CABUT
MEXY Upyix ¥ Ugy
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e
= OnpenennTts cxeMy BKIFOYEHHUS TPAH3UCTOPOB V11,
VT2, VT3 B cxeme MHOTOKackagHoro ycumurens HY.
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