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MoneBbi*g TPaH3UCTOPOM Ha3blBAETCA TPEXANEKTPOLHBbI

np“ﬁop, B KOTOpOM BeMaOROROM TOK CO3AAK0T OCHOBHLIE HOCUTENW 3apaaos noa
a ynpaBnewne BEenUYUHOW TOoKa

AefcTBUEM NPOAONBHOrO  an.  Nons,
OCYLIECTBNAETCA _NONEPEYHbIM an. MofeMm, CO3AABAEMBIM  HaNPAXEHUeN,
NPMNOXEHHBIM K yNpaensioLLeMy aneKTpoay.

Bce noneBbieé TPaH3WCTOPbl MO CBOUM  KOHCTPYKTUBHbLIM 0COBeHHOCTAM
NoAPa3AeNATCA Ha ABe rpynribl: 1) Nonesble TPaH3UCTOPLI C p-n-nepexoaamu; 2)
noneeble TPaH3UCTOPb! C U30NMPOBaHHbIMU 3aTBOPaMu.
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' Ha pyC KOHCTPYKUWA IONEBOTO TP-Ppa C p-Nn =NepexoioM U cxema go BKMIOYEHWA.
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TOHKMIA CNOW N/NPOBOAHWKOBOrO TUNA N WAW P, OrpaHUYeHHbI C ABYX CTOPOH
3NEKTPOHHO-AbIPOYHbIMU NEpExoAamMu, HasbiBaeTcs KaHanom. MNpruHUWn AeNcTBNA
TPEH3UCTOPOB C KaHanowm Thna n  unu pEHanorvmeH: pasnuymne uilb B
NONSPHOCTU NOABOLUMBLIX HanpsikeHwWi. Bxnioyeuwe KaWana B 3n.uens
obecneyvBaeTcs ¢ MOMOLLI ABYX BHELIHUX 3NeKTponos, oavH U3 kotopbix (W)
Aas3blBaBTCA  WCTOKOM, a BTOPOW (C) HasbiBaeTCH—CTOKOM.  BbiBOJ,
no.qcoe,qﬂéuﬂbm K obnactam p-tuna, SBNSETCA YNPasNALWUM 3NEKTPOIOM Ui
HasbliBaetcsa 3atsBopom (3). BoiBogsl M,C u 3 cootseTcTByloT (B nopaake
nepeyncneHns) karody, adody W CETKE 3MeKTpoBaKyyMHOro prona vzndg

aMUTTEpY, KonnekTopy 1 6ase OGbNHOI'O BUnonapHOro Tp-pa.
agal

BenuuuHa TOKa B KaHane 3aBUCUT OT HanpsxeHwa U C, npmnoerHoro
CTOKOM M WCTOKOM, Harpy3o4HOro COMPOTUBMNEHWA W  CONPOTUBMEHWA
N/NPOBOAHVKOBOW NNACTUHKN M/A CTOKOM M uctokom. MNpu Uen Ry = const TOK B
kaHane Je (Tok CTOKa) 3aBUCUT TONbKO OT 3pheKTUBHON NNOLIAAN NOMNEPeYHOro
ceveHus kaHana. YictoyHuk E 3y co3aaéT oTpulartenbHbid noTeHunan Ha 3aTsope,
YTC MNPUBOAUT K YBENUYEHUIO TOMWMWHbLI p-n-nepexoaa W YMEHbLSHWIO
TOKONpoBoAswero ce4ewns kaHana. C  yMeHblUeHVWEM CEeYeHWs KaHana
yBenu4uBaeTcsa COonpoTUMBNEHWe M/Q UCTOKOM W CTOKOM U CHVXaETCA BeWYWHA
TOKa I_c,, YMEHbLUEHVE HaMPsKEHWA Ha 3aTBOPEe BbI3bIBAET YMEeHbLIEeHWe
conpo ‘-msneumn KaHana u BospacTaHue Toka Ic . Mogkntoune nocnep.oaaTeano

8) CURCAURPUBRAH HE VNAT R PO




[onesbie TPAH3UCTOPb! C U3ONUPOBAHHBIM 3aTBOPOM WMEIOT CTPYKTYPY MeTann-

ANBNEKTPUK (okucen)—n/npoBogHuK. Moatomy ux 4Yacto HaswiBawtT MAM wnw
OcHoBo npubopa Ccnyxur nnactuHka (noagnoxka)

MOITT. -

MOHoxpmcgannmqecxoro KpeMHusa p-tuna. OBnacTu 1UCToKa U CToKa NPeacTaBNSIoT
coBoM y4qacTKn KpeMHUA, CUMbHO NernpoBaHHble NPUMEechbio N-tTuna. PaccroaHue
M/ UCTOKOM W CTOKOM NpUMEpHO 1 MKM. Ha 3Tom yuacTke pacnonoxeda yakas
cnabo neruposaHHasi Nonocka KpemHus n-tuna (kaHan). 3aTBOPOM  CAYMWMT
MeTannuMyeckas nnacTuHka, W30NUpoBaHHAA OT KaHana cnoem AV3InNeKTpuka

TonwmHon 0, 1MKM. [UanekTpuk ABYOKUCh KPEMHUA,
B 3aBUCUMOCTU OT NONAPHOCTU (OTHOCUTENBHO WCTOKA) HaNPsKEeHWA, Kanan
MOXeT obeaHATLCA unn oborawaTtecs HOCUTENAMKU 3apsaa (anektpoHamu). Mpw

OTPULATENBHOM  HanNPsXXeHMM Ha  3aTBOpe  3MEeKTPOHbl  NPOBOAWMOCTWA
BbITankueBarTCa M3 ofnactu kadana B 06bEM nonynposogHuka nognoxkn. Mpw

3TOM KaHan obeAHseTCA HOCUTEeNAMU 3apsfa, Y4TO BEAET K YMEHbLUeHWo TOoKa.
[onoXuTenbHOE HaNPsXXeHUE Ha 3aTBOPEe CNOCODCTBYET BTAMMBAHWUIO NEKTPOHOB
NPOBOAV:MICTU U3 NOAMOXKK B KaHan. B atom pexsnve oboralleHnsa ToK KaHana

Bo3pacTaer.
Takum obpasom, B OTNUUME OT MONEBCrO TP-pa C pP-N-Nepexogamu TPaH3UCTop
U30NMNPOBAHHBIM 3aTBOPOM MOXET paboTaTs C HyNEeBbiM OTPUUATENbHBLIM Wi
MONOXUTENbHbBIM HANPAXEHUEM Ha 3aTBOpPE.

SbiX0AHbIE X2P-KW NOMEBOro TP-pa C U30NMPOBAKHEIM 3aTS0POM UMEHT TaKOW Xe
BUA, KaKk W Xap-ku Tp-pa ¢ p-n-nepexogamu. Pazrnnune 3axiodaeTca 8 TOM, YTO
TP-pbl C p-n-nepexopamivi MoryT paboTtarb TONMbKG B pexume obenHeHus
{cyxenust) kaHana, a Tp-pbl Tuna MAMN (unn MOT) k2K 8 pexume obepHerus (rpu
OTpUUATENbHbLIX HANPAKEHUAX Ha 3aTEOpe), Tak U 8 pexume oborawervis (rpw

MONOXUTETTbHBIX HarnpsXXKeHUAX Ha 3arsope).

‘HocTonHsgaa Monesbix TPaH3NCTOPoB:

1. BblcOoKOe BXOAQHOE CONPOTYBNEHWE, B KaHanbhbliX Tp-pax € p-N-nepexoacm
10.2.10% Om, B Tp-pax ¢ ¥30NMPOBAHHBIM 3aTBOPOM 10%..10" Om. Takoe Boicokoe
3HaYeHue BXO4HOro CONpPoTUBNEHUA 0ByCnaBnMBaEeTCA B NEPBOM Criyvae Tp-pog,
3NEKTPOHHO-AbIPOYHbIA nNepexoa M/O 3aTBOPOM Y WCTOYHUKOM BKNKUEH 8
obpaTHOM HanpaeneHuu, a B Tp-pax C MW30NUPOBaHHLIM 3aTBOPCM  OYEHD:
S50NbLUNM CONPOTUBIIEHMEM YTEYKN AUINESKTPUYECKOTO Cros.

- 2. Manbll ypoBeHb COBCTBEHHbIX LUIYMOB, TaK KaKk B NOnesbiX Tp-pax B NEPEHOCE
TOKa, y4acTBYKT 3apsfbl TOMbKO OHOMO 3HakKa.
3. BeicoKas yCTOMYMBOCTE TEMNEPaTYPHLIM i PaANALIMOHHSIM BO3AEACTBUAN

4. BbiCOKas NMOTHOCTb PACTIONGKEHNS SNIEMEHTOB NPV 1CronNb3oBaH!u NpHoopos

8 MHTErpAbHbIX MUKPOCXEMaX.
| OTHO K Knaccy YeTbIp&xcnofHbIX N/NpnoBOfHAKOBbIX npuCopoe
mat nocnepoBaTentHO Yepeayowmxcs 0bnacten ¢ npo ke,
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[proaHbIA TUPUCTOP — 3TO N/MPOBOAHUKOBLIA Npubop, ApeacTaenawwmna coboi
YETBIPEXCNOMHYIO CTPYKTYPY TUna p-n-p-n (UNU N-p-n-p), UMEKOLWYI0 BLIBOA OT
4BYX KpaHux obnacreil 1 oT 04HON BHyTpeHHel (bazosoi) obnacty.
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KpalHue 3BNeKTPOHHO-AblpOoYHbIE Nepexoas
CPenHnn Nepexoa—KOoNNeKToOpPHbIM, BHYTPEHHWE 0DnacTu CTPYKTYpbl nexalive
M8 Nepexofamun HasbiBaKTCR 0a30BbIMW. 3NEKTPOA oOecnevnsatownii an.ceaAsL
¢ BHEWHEN n-06nacTblo, Ha3bIBAETCA KaTOAOM, @ C BHEWHeh p-obnacTbio—

~

aHogom: % TPUOA-TUPPUCTOPAxX C BHYTpPeHHen p-obnacteto (p-Basoi) coepuHeH
ynpasnsKLWuin kKaTon. :

M3 cxeMbl a) crnepyer, 4TO CpeaHW (KOMNEKTOPHbI) p-n-nepexoa 3anept
obpaTHsIM HanpsXKeHUEM UCTOYHMKA E. OaHako npu BonblMX TOKax NOHWMEHWE
BbICOTbI MOTEHLUMANLHOro 6apbepa OKasbiBa8TCH HACTONBLKO PE3KUM, UTO CREeaHWI
nepexoa MOXeT 0KasaThCA OTKPbITbIM. [pU 3TOM nagerue HanpsXerus Ha
npubope pe3ko nagaet, a cnea-Ho, Ha BAX npuBopa nOSBNAETCS Y4aCTOK
OTPUUATENBHOrO COMNPOTUBMNEHUA (KOrAA POCT TOKa BEAET K YMEHLLLEHWIO
Hanpaxexnsa Ha npubope ).

Ona avanuza pabotb TUPUCTOPA YETLIPEXCNONHYIO CTPYKTYPY LenecooboasHo
MPEACTaBUTL B BUAE ABYX TPAH3MCTOPOB TWMOE P-N-p ¥ N-p-n puc 0) npu-em
KONNEKTOPHBIN TOK Tp-pa p-n-p (T1) ogHOBpEeMEHHO SBNAETCs Ba3oBbIM TOKOM Tp-
Pa n-p-n (T2), a KONNEKTOPHbIN TOK Tp-pa T2—6a30BbiM TokoM Tp-pa T1.

Takum ooazom  Js2 =1 K1 u dsi=Ig2
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