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bunonsapHbiMn TpaH3ncTopamu
Ha3bIBalOTCS NOMyNpPOBOAHNKOBbIE
npubopbl C ABYMSI 04eHb BIN3KO
PACNONOXEHHbLIMU U
B3aMMOAENCTBYOLLMMU P-N
nepexogamm, BKINOYEHHbIMA
BCTpeyHo. B npocTtenwem crnyyae
TpaH3UCTOp NpeacTaBnaeT cobou
KpucTann rnosiyrnpoBoAHMKa, B
KOTOPOM MMEKTCS ABE CUIBbHO
rermpoBaHHble obracTtu ¢
O4HOMMEHHOM NPOBOANMOCTbIO
(3MUTTEP U KONNEKTOP),
pasgerieHHble y3Kkon obnacTbio C
NPOTUBOMOSIOXKHOM NPOBOANMOCTbIO
(6ason).

B 3aBucumocTtu ot
nocrenoBaTenbHOCTUN YepeaoBaHUS
obnacten npoBOANMOCTMN,
pasnuyatoT npsimble (p-n-p) n
obpaTHble (N-p-n) TPaH3NCTOPHI.
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" A
OT namnbl K TpaH3UCTOPY

[10 n306peTteHnst TpaH3ncTopa B
pagnoTEXHMKE B Ka4eCTBe YCUITUTESTbHbIX
NpuUOOPOB LWMPOKO NCMOSIb30BaNCh
TPEXaneKkTpoaHble NnamMnbl — TPMOAbI.
YnpaBnsaowmum arieMeHToOM B flamMnax bbina
CeTKa, KoTopad CBOUM 3J1I€KTPUYECKUM
nosiemM Morsia samMmeasiatb (MM YyCKOPATb)
SNEKTPOHbI, UCNYLWEHHbIE KaToAOM. Taknum
obpa3om, B flaMmnax HanpsiXeHue Ha CeTKe
ynpasnaAno Hanps»keHnem Ha aHoge. Jlamnbl
ObIfIn 04eHb TPOMO3OKUMU N NMOTPEONANU
BGonbLY MOLLHOCTb (Tak Kak ass
NCMYyCKaHNS 3NIEKTPOHOB KaTo4OM
TpeboBarnca ero HarpeB) U NMesnu
CPaBHUTESTIbHO KOPOTKUIM CPOK CITyXObl
(ncnapeHwue katoga). lNoatomy B 1948 rogy,
nocrie n3o0bpeTeHnst TPaH3NCTOPOB, OHU
MOYTN NOBCEMECTHO ObINN MU BbITECHEHBI.
TpaH3ncTopbl ObIN ropasgo MUHMATIOPHee
namn, um TpedosBanca odeHb HU3KUIN TOK
OJ1 SMUTTUPOBaHNSA ANTIEKTPOHOB, U
CNY>XUITN OHW ropasgo gosbLue.
TpaH3ncTOpbI cCoBEPLUUY NEPEBOPOT B
MMUDEe DaAONOINEKTDOHUKNA.




" A
[MpnHUMN gencTems BUNonNsipHOro TpaH3ncTopa

Pabota bunonsapHoro
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TpaH3ucTopa n-p-n TmMna K
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npoucxoguT cneayrowmnm
obpasom. Mexay BepxHeun u —— 4 —
HMXKHEN obnacTsamMmu L)
NpuKNagblBaeTCca HanpsihkeHme CXeMa BITHoMeHIR TPAFGHCTOpa ¢ OGIEIM SVITTEPOM
Ek. INpn aTom BHe
3aBMCUMOCTU OT ero
NONSAPHOCTU TOK NMPOTeEKaTb He  Ans Toro, 4Tobbl Yepes TpaH3NCTop

6yneT, TaK Kak TpaH3ucTop npoTeKan TOK, HY>KHO: U OTKPbITb

o 3anepTbiv N-p Nepexon, Unn B BEpXHeU
npencrasnAaeTt cobown kak Obl n-obnacTtn co3gaTtb B6NmM3n nepexoaa
ABa BKJTHOYEHHbLIX HAQBCTpEYy M30bITOK AbIPOK, UMK B cpeaHen p-obnactu
opyr apyry guoga, oaviH 13 co3aaTb M3DbLITOK 3MIEKTPOHOB, KOTOPbLIE

npeoaorneBaTh 3anepTbili p-n nepexos.
BKINKOYEHHbIM B 3alipakoLiem
HanpaBneHun.



" JE—
YeunutenbHble CBOUCTBaA DUNONMAPHOro
TpaH3nUCTOopa

3a CYET TOro, YTo HanpshPkeHne, Heobxoanmoe ang
OTNUPAHUS TPaAH3NCTOPA — 3TO HaNpsXXeHue
KOMMNEeHcaumMn 3anmpatoLllero J4eUCTBUSI HUXKHENO p-n
nepexoaa mMaro no CpaBHEHUIO C HaMpsXXeHnemM mexay
SMUTTEPOM U KOMMNEKTOPOM, a TaKxXe TOK,

HeobxoamMMbIn NS noaaepXXaHusa OTKPbITOrO COCTOSIHUS
Man rno CpaBHEHUIO C TOKOM B LENN SMUTTEP-
KONMEKTop, TPAH3UCTOP MOXET ObITb UCMOb30BaH B
KayeCTBe YCUNUTENBbHOIO 3fieMeHTa.
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OCHOBHbIE XapakTEPUCTUKN DMNONSPHOro TpaH3nucTopa
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BrixogHele Xapak TepHCTHKH OHITOJIAPHOT0 TpaH3IHCTOpa
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BXO}IHHG XapaKTepHCTHKH GHHOJISIPHOI‘O TpaH3HCTOpa



" JEE
A ekt Apnu (MoaynAaAUMA LWWNPUHBLI 6a3bl)

OMUTTEP W KOSNEKTOP B ODMNONSAPHOM TpaH3UCTOpPE NIErMpoBaHbl
3Ha4YNTENbLHO curbHee, Yem 6asa. B crieqcTeme 3Toro NpakTUYeCcKn BCS
obnacTb NPOCTPaHCTBEHHOrO 3apsaaa cocpenortodyeHa B 6a3oBon p-
obnacTu. YBenunyeHne nonoXxnTenbHOro Hanpsi>XKeHUs Ha KorsiekTope
pacwmpsaeT obegHEHHbIN CNon KOMEKTOPHOro nepexoaa u,
crnepoBaTteribHO, Bbi3biBaeT YyMeHbLUEeHNE 3PPHEKTUBHOM TONWMHLI 6a3bl.
Mopaynauus TonwmHel 6a3bl 0O bACHAET HEKOTOPLIN NOAbEM BbIXOL4HbIX
XapaKTepUCTUK Npu yBenmu4yeHnn nonoXnTerbHOro HanpsXxeHus
KonnekTop-6a3sa. KonnekTopHbIN TOK NPU 3TOM YBENNYMBAETCH, Tak Kak
MEHbLLUAA YacTb AbIPOK TepsieTcAa B 6a3e He NyTn OT SMUTTEpPA K
KOJSIEKTOPY BCNeacTBMe pekoMOnHaLMKM C arneKTpoHaMu.

SmutTep Baza KonnekTop

Sddext Dpim: obegHeHHEBIe CJI0OH B TPaH3IHCTOpPe H I0TeHIMaIbHaA JHarpaMMa



" EEN———

Cxema BKIMHYEeHUsa TpaH3ncTopa ¢ obwen bason
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Cxema BKJHOYeHHA OHITONApHOro TpaH3HCcTopa ¢ obueii 6azoit
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Bxopmasa xapakTepHcTHKa OurosspHoro Brixoguas xapakTepucTHKa OHITOIsApHOro

TpaH3HCTOpa B cXeMe ¢ obueit 6azoii mpu U6 = 0 TPam3HCTOpa B cXeme ¢ obigesi 6azofi mpu I = 0
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Cxema BKMNIYEeHNa TpaH3ncTopa ¢ O0LLUM SMUTTEPOM
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BrixogHaa XapakTepHcTHKa OMITOJIApHOT 0
TpaH3HCTOpa B cxeMe ¢ obigeit 6azoit mpu 16=0



Cxema BKITHOYEHUS TpaH3ucTopa C OOLLUM KOMNITEKTOPOM
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CxemMa BKJIIFOYeHHA 6I-m0JmpHOI'0 TpaE3HCcTOopa C 061[[[-1]\11 KOoJLIIeKTopoM

B aTON Cxeme BKMNIOYEHMS TaKXKe, KaK B npeabigywem ciiyvae ynpasndaiowmnm (I/IJ'II/I
BXO,EI,HbIM) SIBNSIETCA TOK 6a3bl, HO pOIib BbIXOOHOIo UrpaeT ToOK aMnuTTepa.:

Cxema BKITo4EHUA DMNONAPHOro TpaH3nucTopa ¢ O6LWMM KOMIEKTOPOM

BxogHoW TOK B 3TOM Criydyae He 3aBUCUT OT BXOLAHOIo HanpsaXXeHud. BoixogHble
XapakTEPUCTUKN TaKne XKe, Kak 1N Npu BKINOYEHUN TPaH3NCTOPa B CXEME C 0OLLMM
AMUTTEPOM.



" S
h-napameTpsbl

[TapameTp h11 asnsgetca
BXOAHbLIM COMPOTUBNEHNEM
TpaH3ucTopa npu ero
KOPOTKO3aMKHYTOM BbIXo4e
0149 nepeMeHHOoro Toka. I, L.
[TapameTp h12 — -
npeacTTaBnseT cooou ¥ ¥
KoadopnumneHT obpaTHON
CBA3M N0 NepeMeHHOMY hi h,, I,

Hanps>xeHuto. [NapameTp h21 (;D

ABNAETCA KO3 PULNEHTOM U,
nepena4vn Toka nNpu A\
(1 )havs

KOPOTKO3aMKHYTOM 4115
nepeMeHHOro Toka Bbixoae. - ,
HakoHeu, napmeTtp h22 é O
pa BeH Bb|XO.D.HO|7| JKBHBAJeHTHasA cXeMa TpaH3HCTOpa C h—napamerpanm
NPOBOOMMOCTU TPaH3MUCTOpa

Npu PpasoMKHYTOM A5

nepeMeHHOro Toka Bxoae.
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OKBMBarieHTHas cxema 6MnonApHOro TpaH3nucTopa
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DKeHBaANIeHTHas cXeMa burosspHOro
TpaH3HCcTOpa (BKJIXOYeHHe ¢ obiyeit 6azoii)
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T'ubpupuan IT-o6pasnas sxeHBaTeHTHasA cXeMa GHITOIAPHOT O
TpaH3HCcTOpa (BKIXOYeHHe ¢ 001 sMuTTepoM) — cxema JDxkuakoneTTo.



" JEE———
[TpumeHeHne bunonapHoro
TpaH3ucTopa

[TpMmeHeHne dBUnonsipHbIX TPAH3UCTOPOB
noBceMecTHO. VX ncnonb3yloT B B Ka4YecTBe
SITIEKTPOHHBIX KITHOYEN, B reHepaTopax,
ycunurtenax, crabunmaaropax. Takke oHU MoryT
NMPUMEHSATCA B KAYECTBE NTOMMYECKMUX SNTEMEHTOB
B BbIYUCIUTENBHOW TEXHUKE (OCODEHHO 3TO
ObIN10 paHbLle, A0 N30OpPEeTEHUA UHTErparbHbIX
CXEM, Koraa BcH noruka bbina Ha Tpasuctopax).



