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Puc. 1.25. O6partnas moispHOCTh BKIIOYCHUS N0

To, 4TO mpoIycKaeT AMon, OCTACTCS IIEPEMEHHBIM TOKOM, HO €0 HAIIPaBICHHE IIOYTH HE
MCHSIETCS, MCHSICTCS TOJBKO BemMuuHa. M eci B mens q00aBuTh KOHACHCATOP (11J11 KOHICHCALNH
«PE3YIABTATOBY ), TO MBI ITOJTyYHM IIOYTH ITOCTOSTHHBIA TOK U3 IIEPEMCHHOTO.
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Puc. 1.26. BeuipsimiieHr€e IEpEMEHHOIO TOKA

Pesynerupyrommii Tok OygeT Tem OONbIIC MOXOX HAa TMOCTOSHHBINA, 4eM OOINBIIC BEIHMYHHA
kougeHcaropa Cl B Hamel cxeme BBIIPIMATENS. Benb, B CYINIHOCTH, MBI «BBIITPSMUIIIDY
IIEPEMEHHBIN TOK.

BoT KakmM T0JE€3HBIM CBOHCTBOM OO0NajaeT MPOCTEHINAs KOHCTPYKLHMS W3 ITIOIyIIPOBOIHIKOB
pasHoro Tumna nmpoBoguMocTi. M moutn Tak paboraro OIOKM MUTAHMS SICKTPOHHBIX YCTPOHCTB OT
cuoBoii cetm 220 B. Komeuno ¢ yuacTmeM TOHWXKAMOMIETO TpaHcpopMaTopa, MOCKOIBKY
HAIPSHKEHUE ITUTaHUsI MHOTUX JEKTPOHHBIX yctpoiicts 5-10 B, a ne 220. Kak umeHHO ycTpoeH
npocteiimmii 6ok nmrtanms? Jlob6aBsre Tpamcdopmatop K cxeme, M Bce. IlpaBia, cxema,
MOKa3aHHasi BBIIIC, OCYILECCTBISICT OOHONOAYREPUOOHOe BBIIpAMICHHEC. TO €CTh, BBIIPSIMIIACTCS
TOJIbKO OAMH IOJY-IIEPUOJI IIEPEMEHHOTO HAIpspKEHUs. HO MOYKHO yBEJIMUMTH KOJIMYECTBO JHOIOB,
MOITYYHB O8YXNOMYNEPUOOHOE BHITIPSIMIICHHE, JTHOO C MOCTOBOM CXEMOH IPH YETHIPEX TUO0AAX, MO0
C IBYMS JMONAMHM W JABYMs BBIXOAHbIMH OOMOTKaMH TpaHcpopmatopa. J[ymaio, ¢ 3THM BHI
pasbeperech 6e3 MEHA, a sl XO4Uy TOJNBKO OTMETHTB, YTO KOHICHCATOP, NOOABICHHBIH K CXEMeE,
3apsKaeTCsl, KOrga IPUCYTCTBYET II0JIy-BOJIHA, M Pa3psKaeTcsl, KOIrga OHa OTCYTCTBYET, MI'past poiib
MCTOYHHMKA TOKA JUIS CXEMBI B 3TO BPEMS M «CIIAXHBas» HAIPSHKCHUC HA BBIXOC OOKA NMUTAHMS,
1I03TOMY KOHJIEHCATOP B CXEME BBIIPSMUTEIS YACTO HA3BIBAIOT CRAANCUBAIOWYUM, & HAIIPSIKEHUE HA
BBIXOJIE NYIbCUPYIOWUM.

A st X0uy HPOAOJKUTE PACCKa3 O KOHCTPYKLMSIX I1OJTYIIPOBOIHHMKOB.
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ITosokuM, MBI BO3BMEM HE JIBE IUIACTHHKH M3 IIOJYIIPOBOAHMKOBBIX MATEPHAIOB PA3HOIO THIIA,
a Tpu. COCOMHMM 3TH TPU KyCOUYKa IOIYIPOBOJHHKA, TaK, YTOOBI MEXAY ABYMS ILIACTHHKAMH
OIHOTO THIIa Obla TOHCHBKAS TUIACTHHKA APYTroro. B MTOTe MBI IIOIYYNM KOHCTPYKIHIO, MMEIOILYTO
TPH BBIBOJA, W HA3BIBAIOIIYIOCS OMIIOISAPHBIN Tpam3ucTop. B 3aBHCMMOCTH OT BBIOOpa THITA
ITOJIYIIPOBOJHMKA CPEIAHEH INIACTUHKH MBI IIOJIYYHM TPAH3ZUCTOP «N-P-T» WIH «P-N-P>» THIIA.

Wrak, OMIONSAPHBIA TpaH3UCTOp THIA «n-p-n». OH mMeeT ABe OONACTH C AIICKTPOHHBIM THIIOM
IPOBOAMMOCTH, MKy KOTOPBIMH 3aKJIOYCHA OONACTh TMOIYIPOBOAHMKA C «IBIPOYHBIMY) THIIOM
npoBogMMOCTH. Kak M y noaa Ha rpaHumax o0nacTei oOpa3yroTcest MOrpaHMdHbIe CIIOU, HO TEIEPh
nx aBa. Kak n y mioaa, B 3aBUCMMOCTH OT TOJIIPHOCTH NPHIToxkeHHoi I/]C 3Ti morpannynsie cion
OyIyT BIMSATH Ha TPOIYCKHYIO CIIOCOOHOCTH, OKa3bIBas CONPOTHBICHHE ITOCTOSHHOMY TOKY,
3aBHCSIICE OT MPHIIOKCHHOTO HANpsDKEHUs. Takyro KOHCTPYKIIHIO MOXHO OBIJIO OBl IIPEICTaBUTH B
BUJC ABYX [MOJOB, BKIIOYCHHBIX BCTPEYHO, eCciaM OBl HH oxHo «HOo!». O6nactb, 3aKIOYcHHAs
MCKIY ABYMS MarepHajaMH C OIHHUM THIIOM IPOBOJMMOCTH, KOHCTPYKTHBHO OYCHBL TOHKAS.
BrIBO, MOAKIIOYCHHBINA K HEH, HA3BIBACTCH Yy TPAH3UCTOpa Oazoti. KOHCTPYKIMS TpaH3HCTOpa
TAKOBa, YTO OOJACTH OMMHAKOBOH IMPOBOJMMOCTH HE PAaBHO3HAYHBI, OJHA M3 HHUX HIPACT POIb
MOCTABIINKA HOCHTENCH TOKAa W HA3LIBACTCA omummep, APYyTras poib COOpIIMKA HOCHTCICH W
Ha3bIBACTCS Koalekmop. Bo3HMKaiommue B OTCYTCTBHH MCTOYHMKOB JJIC 1Ba MOTpaHMYHBIX CIIOSA,
YEeM-TO TIOXOXKHE Ha 3apsHKCHHBIC KOHJACHCATOPEI, MPETIITCTBYIOT IIEPEMCEIICHUIO HOCHTEIEH TOKA U3
sMHTTEepa B 6a3y M M3 KOJUIEKTOpa B 0a3y, HO AJIsl HOCUTEICH, TIPOIICALINX U3 AIMUTTEpa B 6a3y momne
nepexofa 6a3a-KoIIEKTOp (ITOTPAHMYHBIN CIIOH HA3BIBAIOT TIEPEXOIOM) CTAHOBHUTCS «IIOITYTHBIMY,
IIOMOTAIOIMM MM TIepeiTH B 00macTh KoJieKTopa. JBa WMCTOYHMKA THMTAHHS TPAH3UCTOpa
BKJTIOYAIOT TaK, YTO TIEPEXON 3MHUTTEp-0asa cmewjen 6 NpAMOM HANpAsleHuu, TO €CTb, II0JIC
MOTPAaHUYHOTO CIIOS KOMIICHCHPYETCS, a TepexXoA KOJIICKTOp-0asa cwmeujen 6 o0bpamuom
Hanpasienyu, ero 1oJIe yCHIIMBACTCA BHCIIHMM. TOK JBYX MCTOYHHWKOB HMHUTAHWS OyAeT YaCTHIHO
IPOTEKaTh 110 6a30BOMY BBIBOY, HO OCHOBHAS Macca HOCHTEICH OT MX IMOCTABIINKA, SMUTTEpA (13-
3a TOro, 4ro obOmacTh 0a3bl OYCHBb TOHKas), OyHeT NONMAAaTh B «IIOIMYTHOE» IIONE IIEpexona
KoJeKkTopa-6a3a. BoT Hemomnas KapTWHa TPOMCXOIAIICTO B TpaH3UCTOpe. B nambHeimem f,
Ha/eIoCh, He Oyay obpamarbcs K Hel, HO KakKylo-TO KapTHHKY TNPOMCXOMASIICTO IOJE3HO WMETh
HIepes TITa3aMH.

Mnue kaxercs, 4TO [uIs pPabOTBI C TPAH3UCTOPOM YHOOHEE paccMaTrpuBaTh €ro, Kak
pacrpeaeIMTeIb TOKOB: TOK 3MUTTEpa pa3BeTBIseTcs B 0a3y M KOJUICKTOP (IS P-N-p TPaH3HCTOpa),
a MEXAy TOKaMH 0a3bl W KOJJICKTOPA CYIICCTBYET CTPOTask B3aMMOCBS3b — TOK KOJUICKTOPA TTOYTH
BCCIIa PaBECH IMPOM3BEACHMIO TOKAa 0a3bl HA TMOCTOSHHYIO, KOTOPYIO HA3BIBAIOT (CTATHUYCCKHUM)
KO3((UIIMECHTOM YCHJICHHS TPAH3UCTOpPA O TOKY. ITOT KO(PPHUIHMEHT y pa3sHbIX TPAH3MCTOPOB
MCHSICTCS OT HECKOJILKHX ACCATKOB 0 COTCH eOuHHI. lMMenno Omarogapss 3TOMY CBOWCTBY
TPAH3UCTOP UMECT TO LTMPOKOE MPHUMEHCHHE, KOTOPOS OH MMECT.

Ha mpaktike peako MpUMEHSIOT BKIIOYCHHE IBYX MCTOYHHMKOB IIOCTOSHHOTO HAIPSIKCHUS IS
nuTanus 6a30BOI M KOJICKTOPHOM LIECH, HO JIydIlle BCE-TAaKH 3TO HAPHUCOBATH, YTOOKI Jierue OBLTO
IOHMMATh, KaK Ha TPAKTHKE BKIIOYAIOT TPAH3UCTOP, YTOOBI MCIOIB30BATH €0 «AKTHBHOCY
CBOMCTBO YCHWJIMBaTh TOK, BTCKalOMi B 6a3y Tpam3ucropa (WIM W3 HEC BBITCKAIOUMH ¥y
TPaH3UCTOPA APYTOTO THIIA).
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Puc. 1.27. Cxema BKIIIOUEHHS TpaH3UCTOpa

Xouy cpas3y 3aMETHTB, YTO HE CICAYCT IBITATLCS TPOBOMUTH IMOJOOHBINA 3KCIICPUMCHT, BIIAsB
TPAH3UCTOP Ha MAKETHYIO Iiary. J[emo B TOM, 9TO Iepexox Tpam3ucropa 6a3a-sMHUTTEp (3MUTTED
0003Ha4YEH CTPEIKOI) BeneT cebs mogo0Ho IHOAY, TO €CTh NMPH TOM BKIIOYCHHHM (M HANPSHKCHUH
ncrounuka VDCI1), xotopoe m300pakeHo BBIIIC, TOK 4epe3 Imepexon OyaeT BechbMa OONbIINM,
BBHI3BIBAS Pa3orpeB IEPEX0/a, KOTOPBIH ITOMBITACTCS «3aCBETHUTHCA» IMOAOOHO JAMIIOYKE TpH
HarpeBe, HO CTOPHUT OBICTpPEe, YeM BBI YCIICETE 3aMETHTh 3TO CBCUCHME. Sl nake He CTall PUCOBATH
3eMIII0, 9TOOBI TIOKa3aTh, YTO HE 3aITyCKaJl CHMYIALIMIO CXEMBI. Brpouem, Ha KOMIBIOTEpPE BEI
MOYETE TIPOBECTH JFOOBIC 3KCIICPUMEHTEI 0€3 OITaceHMH 3a LENOCTHOCTD BAIIMX KOMIIOHCHTOB, YeM
KOMIIBIOTED M TIOJIC3CH.

Utak, mcrounmk Toka VDC1 co3maer Ha mepexome 0a3a-sMHUTTEp JICKTPHUCCKOC ITONE,
ocnabisronee moje MorpaHuaHoro ciost. Hocurenn, BEIXoas u3 00IaCTH AMHUTTEPA TTOTAJAIOT TTOX
JCHCTBHC PA3TOHSIONICTO MX ToNs uctounmka VDC2, u modtm Bce «yleraiorT» B OOIACTh
KoJuIeKTOpa. BimstHue nosst, cozaBaemoro uerouHukoM VDCI Ha TOK KOJUIEKTOpa OYEHb BEIIMKO, a
poib ucrouHnka VDC2 MOXHO Ha3BaTbh «HAIpaBiISIOLIEH», HAIIPABISIOWIEH TOK K KOJUIEKTOPY,
9y100BI OH BeCh He yxommi B 6a3y. Ecim yOparh 3TOT MCTOUHHMK TOKA, TO BECh TOK, BBIXOMSIINNA U3
OMHTTEPA, MPOHICT B 6a30BYIO LICITb TPAH3UCTOPA.

Ecmm s Tpamsmctopa THIa n-p-n yAoOHO TOBOPHTH O TOKE, OOPAa30BAHHOM 3JICKTPOHAMH,
pacCy>KACHUS O TOKE 3MHUTTEpa, Pa3BETBIIOLICTOCS HA TOK 0a3bl M TOK KOJUICKTOpPA, TO JUIS
TPaH3UCTOPOB THIIA P-N-pP BIIOJHE YMECTHO IIOBTOPUTH TE€ KE PACCYXKACHHSA, CUMTAsA, UTO
HOCHTEJISIMU TOKA B 3TOM CJIy4ae BBICTYIIAIOT «IbIPKI». X0/ pacCyKI€HUH 1101y4aeTcsi OAMHAKOB.

JUTs DKCIEpUMEHTOB, HA MAKSTHOMW TUTATE HIIM 32 KOMITEIOTEPOM, YIOOHEEe CIICAYIOIAs CXeMa;





