Bomnpocs! sk3amenanmonHbix omiteros o kypey "TIOJIYITPOBOJJHUKOBBIE [TPUBOPBI"
st cryneatoB @AKU 11T cemectp 10/11 ygebHOTO TOa.

BOIIPOCHI 110 3JIEKTPUYECKHUM CBOMCTBAM II0JIYIIPOBOJHUKOB

v DIEKTPOHHBIC COCTOSHHS AaTOMOM M TBEPIBIX TEI:
— Crpykrypa tabmuus [. V. Menneneesa Ha npuMepe JIEKTPOHHBIX KoHurypanuii snementos 111, IV u V rpynm.
— JIByMepHBIe (IUTOCKHE) MOJEIHN KPUCTAJUIMYECKUX PEIIETOK COOCTBEHHOTO M IIPUMECHOTO MOTYIPOBOAHMKA IIPY KOBAICHTHBIX MEX-
ATOMHBIX CBSI3IX.
— DneKTpoHHas KOH(PUTypanust aTOMOB TepMaHUsI U KPEMHHSI.
OG6pa3oBaHne PHEPIETHYECKUX 30H MPU HPOPMHUPOBAHUM KPUCTAUTMYECKOH PEIETKU FrepMaHHs U KPEMHHS.
JloHOpHBIE 1 aKLENTOPHbIE IPUMECH B d5ieMeHTax 1V rpynisl.
— DHepreTnyeckye 30HHBIC UarpaMMbl, YCIOBHS 3JIEKTPHYECKONH HEHTPaIbHOCTH COOCTBEHHOrO, MPUMECHOTO 7, p- U KOMIEHCHUPO-
BAHHOTO I10JTyIIPOBOJHHKA.

v BbluKcicHHE KOHLCHTPAIMH 3JIEKTPOHOB U JBIPOK , ONPE/ICNICHHE TION0KEHHUS YPOBHS DepMH B PABHOBECHOM IOy IPOBOTHHUKE.
— ®ynxuus pacnpegencuus Gepmu-/Iupaka. Yposenb Oepmu.
— Pacuér MakcHMaNbHOMN INIOTHOCTH Pa3pelIeHHBIX COCTOSHHUM.
— IlpousBenenue KOHICHTpAIMid cBOOOIHBIX HocuTeel 3apsinoB (CH3) ast paBHOBECHOTO M HEPaBHOBECHOTO CTAIIHOHAPHBIX COCTOS-
HUH.

v Bouncnenue konuenTpauuu CH3 1 onpenenetue nonoxenust ypoHs OepMu B IPUMECHOM [OJTYIPOBO/IHHKE.
— DHepreTH4ecKye 30HHbIE JHarpaMMbl COOCTBEHHOTO, IPUMECHOT0 M KOMIIEHCHPOBAHHOTO MOJIYIIPOBOAHUKOB.
— Ilonoxxenue ypoBHst @epMu B IPUMECHOM 71 U p-TIOJIyTIPOBOJHUKE.
— Ilonoxxenue ypoBHs DepMu U TUI IPOBOAUMOCTH OTYIPOBOJIHUKA.

¥ DjieKTpUYECKUii TOK B MOJyNPOBOAHUKAX. Y paBHEHUs nepenoca. Juddy3nonnblii u apeiidopelii moToku u Toku. [oaBuKHOCTS, Apekdo-
Basi CKOPOCTh, CKOpocTh quddy3un. ConpoTuBIeHNE, TPOBOAUMOCTD, YACIFHOE CONPOTUBICHUE, YACIbHAS IPOBOJUMOCTD ITOIYIPOBOIHH-
Ka.

¥ CoortHowenue DifHmTelina. BeiBo.

Y Usrub OHEPIrE€TUYCCKUX 30H U HaHpH}KéHHOCTL QJIEKTPHUYCCKOI'O I10JIA. BI:IBOZ[,

Y VpaBHEHHs HETPEPHIBHOCTH:

— BriBox ypaBHEHUI HENPEPHIBHOCTH.

— Pemenne ypaBHeHHI HEMPEPHIBHOCTH: OIPeIeNIEHHE TPOCTPAHCTBEHHOTO PACIIPEIeNeHNsI HEOCHOBHBIX HOCHUTENEH 3apsaaa
® IS Cilydasl CTalIOHAPHOM MH)KEKIIMH HEOCHOBHBIX HOCUTEINEH 3apsiia B M0JyOeCKOHEUHBIH MOJTyIPOBOAHUKOBBIH o0pasen, aud-

(y3uOoHHAs JUTMHA HEOCHOBHBIX HOCUTEIIEH 3apsizia, BpeMs )KU3HHU;

e I Clydasl CTallOHApHOM MHXXCKLMHM HEOCHOBHBIX HOCHTENeW 3apsia B INOJYIPOBOIHUKOBBII 00pa3el] KOHEYHBIX pa3MepoB,
NpUONVDKEHUE ISl Pa3MEpOB CYIIECTBEHHO MEHBIINX MU((Y3MOHHOM JUIMHBI HEOCHOBHBIX HOCHTENEH 3apsiaa, Kod((GHIMEHT mepe-
HOCA.

BOITPOCEHI 1O ITOJIYITPOBOAHMKOBBIM JJUOJAM

¥ DNeKTPOHHO-IBIPOYHBIH -1 IEPEXOT:

— ®opmuposanue. O6pa3oBanue 001acTH POCTpaHCTBEHHOTO 3apsina (OI13).

JuddysnonHo-npeiidhoBoe paBHOBECHE.

OHepreTuuecKue 30HHbIE JUArPaMMBI, Pacrpe/ieIeHne KOHIIEHTPAIuU CBOOOIHBIX HOCUTENEH 3apsia B 30HAX 110 SHEPTUAM, hu3Hde-
CKH€ MPOILECCHI TP HyJIE€BOM, IIPSIMOM M 0OPaTHOM CMEIEHUSX.

dopMupoBaHUE TEKTPOHHBIX M JBIPOYHBIX COCTABIIAIOIIMX MPSMOrO TOKAa MpOoBOAUMOCTH. Ponb (00beMHOI) pexomOunanun CH3
1pu GOPMHUPOBAHNM MTOCTOSHHBIX M NEPEMEHHBIX TOKOB IPOBOJUMOCTH. POPMHUPOBaHUE U CTPYKTYpa MPSMOr0O TOKA HPOBOIMMO-
CTH MIEaJBHOTO U pPealbHOro AnonoB. Biusaue pexomOuHanuu CH3 B OI13 mpu npsSMoM CMEIIEHHH U TN B 6a3e MPH BEICOKOM
YpOBHE WH)KEKIIMH HEOCHOBHBIX Hocutenel 3apsana (HH3). Ouenka HanmpsHyKEHHOCTH 3JCKTPHYECKOTO MO B 0a3e B 3aBUCUMOCTH
oT ypoBHs umxexkuun HH3.

— OOpaTHBIH TOK p-n Tepexoa: MeXaHu3M (OPMHUPOBAHHMS, BEIBOA COOTHOIICHHS, BEIpKCHHE 00paTHOTO TOKa depe3 auddy3noHHbIE
unHEL 1 kK03ddummentsl aud¢ysnn HH3, depes koHLEHTpaun npuMeceii, yepes3 TeMIl TerioBoil reaepaun HH3. dopmuposa-
HHUE 00paTHOrO TOKA IPOBOANMOCTH HJICATEHOTO M peasbHOro nuonoB. Bimsaue renepamun CH3 B OII3 npu obpatHOM cMerne-
HUH.

MexaHU3M yIIpaBIeHUS] TOKOM IIPOBOJUMOCTH p-1 TIEPEX0a.

IIpocTpaHCTBEHHOE paclpeneneHne HEOCHOBHBIX HOCHTENEH 3apsiaa MpH HPpsIMOM M 00paTHOM CMEIIeHHH. Pemenne cooTBeTCTBYIO-
KX YpaBHEHUH HEMPEPHIBHOCTH.

BriBox BonmpTaMnepHoit xapakrepuctiku (BAX) uneansHoro p-n nepexona. Jomymenus moaenn Llokmm.

CpaBHEHHE BONBTAMIIEPHBIX XapaKTEPUCTHK T€PMaHUEBOT0, KDEMHHUEBOTO U apPCEHUI-TATIUEBOTO p-1 TIEPEX0I0B.

— Bnusaue pexombunanmy CH3 B OII3 npu npsiMoM cMmeleHun 1 noss B 6ase mpu BeicokoM yposHe umxekiun HH3 na BAX p-n ne-
pexoza.

Bausaue renepanuu CH3 B OI13 npu 06patHbix cMmenieHusx Ha BAX p-n nepexona. BAX B monysorapuMuuecKux KOOpaAnHaTaXx.

BriBozt KOHTAKTHOH Pa3HOCTH MOTEHIUATIOB p-# TIEPEX0/a.

— BeBox cooTHOmIEHNH, cBA3BIBAIONIMX KOHIEHTpauu (HepaBHOBecHbIX) HH3 ¢ HanpspkeHneM Ha mepexoje IpH MajdoM YPOBHE HH-

wexwmn: n, =n, exp(U/Ur), p, = p, exp(U/Ur).

- HOKa)KI/ITe, YTO COOTHOILIEHUE MEXKAY PAaBHOBECHBIMU KOHLCHTPALUAMN OCHOBHBIX U HEOCHOBHBIX HOCHUTEIIEH 3apsaa Ha p-n Iepexo-

-1-



Jie MMEET CIENYIOIMiH BUL: 1, =1, exp(—UD /Ur) s P =Dy exp(—U0 /Ur) ,rae U, — KOHTaKTHast pa3HOCTb [TOTEHI[UAJIOB.

— OOBEMHBII MPOCTPAHCTBEHHBIN 3apsia p-n nepexona: GopMHUpOBaHKE, pa3Mepbl 00IaCTH M CTEIICHb JISTUPOBAHUS IIPHMECSIMH, U3Me-
HeHus pasmepos OI13 npu n3MeHeHNH HaNPsDKEHHUS, YCIIOBUS 3JIEKTPHYECKOM HEUTPaIbHOCTH.
— HampspxéaHocTsb anextpudeckoro nosis B O3 peskoro p-n nepexona. Perienre ypaBHEHHH U rpaduK.

¥ DNeKTPOHHO-IBIPOYHBIH p-1 IEPEXO:
— Brruncnenue pa3MepoB 00JaCTH IPOCTPAHCTBEHHOT'O 3apsi/ia PE3KOro p-n Iepexoia.
Juddysnonnas u 6aprepHas EMKocTH p-n nepexona. Onpenenenne. BeBoa. CpaBHEHHE ¢ KOHICHCATOPHOH EMKOCTHIO.
— baprepHast EMKOCTb U (EMKOCTHOI) TOK CMEIIEHUS.
— Juddy3noHHast EMKOCTh M KOMILIEKCHBIH IIEPEMEHHBIN TOK IPOBOMMOCTH.
— OcobennoctH 3apsia/paspsiga I Py3nOHHOH EMKOCTH.

¥ DNeKTPOHHO-ABIPOYHBIH p-i IEPEXOL:
— KowmriekcHasi mpoBOIMMOCTb M MaJOCUTHAJIbHAS SKBHBAJIEHTHAsI CXeMa MOTyITPOBOIHUKOBOTO IMOJIA.

v TyHHEIbHBINA ¥ 00pAIIEHHBI OB
— DHepreTuyeckas 30HHas JHarpamMMa, pacrpee/icHUe KOHIICHTPAIUK CBOOOIHBIX HOCUTENICH 3apsiia B 30HaX, PU3MICCKUE TPOLIECChHI
MPU U3MCHEHHUHU CMEIICHHS, (HOPMUPOBAHUE TOKOB MPOBOAUMOCTH. OGOCHOBAHHE BOJIBTAMIICPHBIX XapaKTCPHUCTHK.

¥ Iluon IlorTku:
— ®opMHpOBaHUE, CBOWCTBA, SHEPIETHICCKIE 30HHBIE TUArPAMMBI BBIIPSIMIISIIONIEr0 KOHTAKTA MEMALL — H-NOLYNPOBOOHUK.
— DHepreTHvecKkre 30HHbIC AUArpaMMbl, (PH3MYECKHE MPOLECCHl BRIMPSMILIIOUICr0 KOHTAKTA TIPH HYJICBOM, IPSIMOM M OOpaTHOM CMe-
LICHUSX.
— BebiBox BosbTaMmepHO#l XapaKTepUCTUKY ISl TEPMOIMHUCCHOHHOM MOJIENH BBIPSMILIFOLIETO KOHTAKTA.
Ocob6ennocTr anooB LIIoTKkK: MeXaHU3M MPOBOJMMOCTH, TIpsiMasi U 0OpaTHasi BETBH BOJILTAMIICPHON XapaKTCPHUCTHKH.
MexaHH3M yIpaBiIeHHs TOKOM BBIIPSIMILIIONIET0 KOHTAKTa MEMALl - NOJYNPOBOOHUK.
Hespmpsamisironuii (OMU4ecKui, 000TaIIEHHBI) KOHTAKT METAJUT — 1-TIOIYIPOBOIHUK, SHEPTETHICCKUE 30HHBIC THarpaMma, CBOW-
CTBA.
— OOBEMHBIN POCTPAHCTBEHHBIN 3apsi/1 BHIIPSMIIIONIEIO U HEBBIIPSIMIISIOMIETO (OMHYECKOT0) KOHTAKTOB MemaLi-n-nOIYIPOSOOHUK:
(hopmupoBaHKE, 0COOCHHOCTD Pa3MEICHHS. Y CIIOBHE dJICKTPHUYECKON HEHTPaIbHOCTH KOHTAKTA.

BOITPOCBI 11O BUIIOJIIPHOMY TPAH3UCTOPY

v Bunonspusiii tpanzuctop (BT): Crarudeckue napamerpsl uis cxeM ¢ obieit 6a3oii (OB) u 06mum smurrepom (03). @opmupoBanue u
CTPYKTypa TOKOB IpOBOJMMOCTH. Toxu HaceimeHus. Ocraroynsle TOKH. COOTBETCTBYIOIINE pacHpeseNIeHUs] KOHIIEHTPAI[M HEOCHOBHBIX
HOcHTeNed 3apsiaa. MeXaHu3M yIpaBJICHUs] TOKOM IIPOBOJIUMOCTH.

¥ Mognens D6epca-MoJuia GUIIOISPHOrO TPAH3UCTOPA:
— BriBox ypaBHEHMH OCTOSIHHBIX TOKOB IPOBOIUMOCTH. Pa3nuuHble npencTaBieHusl ypaBHEHUN.
— Cratnueckas cxema 3amelneHusi. OO0CHOBaHHE MOJIEITH.

¥ BunonspHslii Tpausucrop: OnpeeneHue 1 060CHOBaHHE OOLIEro BUAA CeMeiCTBA BXOMHBIX U BBIXOJHBIX BOJILTAMIIEPHBIX XapaKTepH-
CTHK JUUISL p-n-p Yl B-p-A TPAH3UCTOPOB.

¥ BXOJIHBIE BOJIBTAMITEPHBIE XAPAKTEPUCTHKH OUIONSAPHOTO p-71-p TpaH3ucTopa B cxeme ¢ OB:
— Ompenenenre. AHATUTHYECKUI BBIBOA (TI0JIB3YsICh YpaBHEHHAMH D0epca-Moiia). XapakTepUcTHKa 0OLIero BUIa CEMEHCTBA.
— Ou3MYecKoe 1 aHAJIUTUYECKOE 000OCHOBAHHE C/IBUI'a XapaKTEPHCTUK IIPY H3MEHEHHUH MapamMeTpa cemeiicTsa.
— XapakTepHble TOKH, 00JIaCTH, TOUKH, COOTBETCTBYIOIIUE PACIIPE/ICNICHHS KOHIIGHTPAllMM HEOCHOBHBIX HOCHUTEIIe 3apsa.
— Omnpenenuts Mo ceMelcTBY BXOAHBIX BAX, nmpuBecTn pacnpe/eieHne KOHIEHTPalu HEOCHOBHBIX HOCHTENEH 3apsija U CXEMBbI H3-
MEpEHUsI XapaKTePHBIX TOKOB M HAIPSDKEHUH —
® TOKa OTCEYKU SMHUTTEPA 15 ocs
® TOKa HACBIMIEHUS SMUTTEPA I 55 (IBIPOUHOM U HIIEKTPOHHOI COCTABIISIONIEH),
® TOKa HACKHIIICHUS KOJIEKTOpa Ixg (IBIPOUHOI COCTaBISAIONICH),
® HaNpsHKEHHUs XOJIOCTOro Xo/a (I1aBalolero noreHunana) smurrepa U, # 0 npu 601b110M 0OPaTHOM CMEILEHHN KOJIEK-
TOpAa,
e TOKa IpsAMoro nepexoca Iy,
® TOKa MHBEPCHOTO mepeHoca ;.
— Paccunrars mnaBaromuii noteHnuan smurrepa U ,,, <0 ¥ COOTBETCTBYIOLIEE 3HAUEHUE OCTATOYHOr0 ToKa Ix5o KomIeKTop-0asa.

v BbIX0OJHbIE BOJLTAMIICPHBIE XapPaKTEPUCTUKU OHUIIONSAPHOTO p-n-p TpaHzucTopa B cxeme ¢ Ob:
— OmnpeneneHre. AHATUTHYECKHUIT BBIBOJ (TI0JIB3YsICh YpaBHEHHAMHU D6epca-Moria). XapakTepucThKa OOIIEero BIIa CEMEHCTRA.
— XapaxTepHble TOKH, 00JIaCTH, TOYKH CeMEHCTBa; COOTBETCTBYIOIIEE PaclpeieieHie KOHICHTPaluk HEOCHOBHBIX HOCHTEIIeH 3apsia.
— Ompenenuts Mo ceMecTBY BRIXOOHBIX BAX, mpuBecTr pacnpeneneHe KOHIEHTPaud HEOCHOBHBIX HOCHTENEH 3apsaa U CXEMbI U3-
MEpPEHHSI XapaKTEPHBIX TOKOB M HANPSDKEHUN —
e TOKa npsimMoro nepenoca Iy,
® TOKa HACHILICHUS KoJUteKTopa Ixs (Uit HOmonHUTeNbHOM kpuBolt U, =0),

® OCTAaTOYHOTO TOKa KOJUIEKTOp-0a3a Iy,
® TOKA OTCEUKH KOJUIEKTOPA i oy (JUISL JOLOIHUTENBHOM KPUBOH U, = —00 ),

® JIBIPOYHYIO COCTaBIISIIOILYIO TOKA HAChILICHUs dMUTTEepa I5sp,
e noTeHuuana (XoNocToro xona) komwiekropa U, # 0 npu 601b110M 00paTHOM CMEICHHN YMUTTEPA.

—  Paccunrars niaBaromuii norenuuan komiekropa U, <0 1 COOTBETCTBYIOLIEE 3HAUEHUE OCTATOUYHOr0 ToKa 155 dMUTTEP-0a3a.

¥ BxojHble BOILTAMIIEPHBIE XapaKTEPUCTHKK OUIONSIPHOIO p-n-p TpaH3ucTopa B cxeme ¢ OD:
2.




Onpenenenye. AHaTUTHYECKUN BBIBOJ (MOJIB3YACHh ypaBHEHUsIMU D0epca-Moiia). XapakTepucTHKa 00Iero Buia ceMeiicTaa.

— XapakTepHble TOKH, 00JIaCTH, TOUKH CEMEICTBa; COOTBETCTBYIOIEE PAacIpe/ieIeHHe KOHIICHTPAIIMH HEOCHOBHBIX HOCUTEJIEH 3apsia.

duznueckoe U aHAITUTHYECKOe 000CHOBAaHHE CIABUTA XapaKTEPHCTHK IIPH U3MEHEHHH IapamMeTpa CeMeHCTBa.

OOBACHUTD, TTOYEMY IIPH OOpBIBE BHIBOAA 0a3bl NIEKTpHUECKas HEHTPaNbHOCTh 0a3bl COXPaHIETCsS, HECMOTPS Ha TO, YTO Yepe3 00-
JacTh 6a3bl IPOTEKACT TOK ITPOBOIUMOCTH.

IMoxasats (monb3ysick ypaBHeHHAMU D06epca-Moiia), 4To BXOAHAsS IPOBOAUMOCTD B cxeme ¢ OO npumepHo B B, pa3 MeHble, YeM

B cxeme ¢ Ob.

BbIxoaHbIe BOJIbTAMIIEPHbIE XaPAKTEPUCTUKH OUIONAPHOTO p-1-p TPaH3UCTOpa B cxeme ¢ O:
— Omnpenenenre. AHATUTHYECKHUIT BBIBOJ (TI0JIB3YsICh YpaBHEHHAMHU D6epca-Mora). XapakTepucTrka oOIIero BiIa CEMEHCTRA.
— XapaxTepHble TOKH, 00JIaCTH, TOYKH, COOTBETCTBYIOIIEE paclpe/ieIeHie KOHIEHTPAlni HEOCHOBHBIX HOCUTEINEH 3apsia.
— dm3nyecKkoe 1 aHATUTHYECKOE 000CHOBAHHE CIBUIA XapaKTEPUCTHK IIPH N3MEHEHUH IIapaMeTpa ceMeiicTBa.
— XapakTepHbIe TOKH, 00JIaCTH, TOYKH, COOTBETCTBYIOIIEE PAacTpe/ieIeHIe KOHIEHTPAlnH HEOCHOBHBIX HOCUTENEH 3apsia.
— Omnpenenuts 1o ceMeiicTBY BeIXOAHBIX BAX, mpuBecTH pacnpeneneHne KOHIEHTPAIMA HEOCHOBHBIX HOCHUTEINEH 3apsifa U CXEMbI U3-
MEPEHHUS OCTaTOYHBIX TOKOB KOJUIEKTOP-OMHUTTED x50 U KouiekTop-6a3a Iyso (U1 JononHuTenbHOM kpuBoit [, =0).

— Ilokazats (nonb3ysich ypaBHeHUsIMH D0epca-Moiia), 4To BBIXOHAS IPOBOAUMOCTE B cxeme ¢ OO npumepHo B B,, pa3 Goublile, 4eM

B cxeme ¢ OB.

v BUTONSPHBIN TPAH3UCTOP:
— CrpyKTypa TOKOB IPOBOANMOCTH B aKTHUBHOM PEXHMME B CIlydae HaeanbHbIX (Moxens LIIoTku) 1 peaqbHBIX HEPEX0I0B.
— Tok HachIIEHNS SMUTTEpPHOTO Tepexoa. PopMupoBanne, CTPYKTypa, pacipeereHie KOHIIEHTPAINN HEOCHOBHBIX HOCUTENEH 3aps-
Jia, CXeMa U3MEPeHHSI.
Tok HachIILEHUs KOJIEKTOpHOTo nepexoaa. GopmupoBaHue, CTpyKTypa, paclpeeneHne KOHIEHTPAllud HEOCHOBHBIX HOCUTENEH 3a-
psina, cxema H3MepeHHs.
— Pacnpenenenye KOHIGHTPALIMM HEOCHOBHBIX HOCHUTEINECH 3apsia OUIIOISPHOTO TPaH3UCTOPa IPH MPSMOM CMELICHUH Ha 000MX Iepe-
xozax B cxeme ¢ Ob u HyneBoM Toke 3MHUTTEpA.
Pacrnipesienenne KOHIIEHTPALK HEOCHOBHBIX HOCHTENEH 3apsia OUIONSPHOTO TPAH3UCTOPA B PEKHUME OTCEUKH.
— Toxk npsiMoro nepeHoca OGUIOIIpHOTO TpaH3ucTopa. PopMupoBanue, CTpyKTypa, cXxema U3MEpeHHsI.

— OcraTouHblif TOK SMUTTEp-0a3a. Pacrpenenenne KOHIEHTPAIIMHM HEOCHOBHBIX HOCHTENCH 3apsijia IpH HyJIEBOM TOKE KOJUIEKTOpa B
cxeme ¢ OB u 60s1b110M 00paTHOM CMEILEHUH SMUTTEpa. PacuéT COOTBETCTBYIONIETO MIIABAIOIIETO OTEHIHANa KosuiekTopa Uyg
OcTraTouHBEIH TOK KOJUIEKTOp-0a3a. Pacnpenenenue KOHIEGHTpAL HEOCHOBHBIX HOCHUTENEH 3apsna IpH HyJIEBOM TOKE SMUTTEpa B
cxeme ¢ OB u Gonbirom oOpaTHOM cMeLIeHHH KOJUIeKTopa. PacdéT cooTBETCTBYOMIEr0 IUIAaBAIOIIEro oTeHnuana sMurrepa. Uspg.
OcTaToyHble TOKUA 3MUTTEP-KOJUIEKTOP U KOJUIEKTOP-3MUTTEp. PacnpeneneHre KOHIEHTpaud HEOCHOBHBIX HOCHUTENEH 3apsaa Ipu

XOJIOCTOM X0Je 0a3bl JUIS IIPSIMOTO M 0OPAaTHOTO CMEIEHNH KOJIEKTOpa.

vV DU3MYECKOE U AHATMTUYECKOE 00OCHOBAHHIE YCUIUTEIBHBIX CBOWCTB GUIIONSIpHOro Tpausucropa ( By, > 1, B, >1) B cxeme ¢ OD.

vV Hanpsokenne npo6osi KOJUIEKTOpa OUIONSAPHOTO TpaHsucTopa B cxeme ¢ OD. BiusHHE MONOKHUTENBHON BHYTPEHHEW OOpaTHOM CBS3H
(Toka 6a3sl).

v 9HepreTI/I‘IeCKaH 30HHas LII/IarpaMMap+-n-p 6I/IHOJI$[pHOFO TPpaH3UCTOpPAa B aKTHUBHOM PEIKUME. COOTBCTCTByIOHIee pacrpeaciIeHue KOHIICH-
Tpalu HEOCHOBHBIX HOCHUTEJICH 3apsjaa.

Y DHepreTHdecKas 30HHAS IMATPAMMA H-p-i GUIIONSPHOTO TPAH3UCTOPA B AKTUBHOM pexkume. COOTBETCTBYIONIEE PACTIPE/IENIEHIE KOHIIEH-
TpalUK HCOCHOBHBIX HOCUTEJIEH 3apsiia.

v Jlunamudeckue cBOMCTBa GunossipHoro Tpansucropa (BT).
— ManocurnansHas skBuBajicHTHas cxema bT. O6ocHoBaHuMeE.
— YacToTHbIC 3aBUCUMOCTH KO3 PUIIUEHTOB niepenadn TokoB B cxeme ¢ Ob u O3. ['paHnvHbIC 4aCTOTHI.
— HwuskowacToTHast 3KBHBaJICHTHAs cxema BT, BBIBOX /-TtapaMeTpoB.

BOITPOCEHI 10O ITOJIEBBIM MOII-TPAH3UCTOPAM

v Tlpunmunsr pa6oTsr u ctpykTypa HT. Knaccudukanus u ocoberroctd I1T: MoJNEBbIE TPAH3UCTOPHI C YIPABISAIONINM pP-1 TIEPEXOJIOM,
MOII-TpaH3uCTOPB! HHIYIHUPOBAHHBIM H BCTPOCHHBIM KaHAJIOM.

¥ CBOICTBa CTPYKTYphl METAILI-OKHUCEN-TIONYPOBOAHUK. DHEPreTHUECKUE AMArPaMMbl M paclpelelicHue 3apsioB CTPYKTYPbl Memaii-
OKuCen-p-noaynposooORuK Il HyJIeBOTO, IPSIMOro u oopaTtHoro cMenieHnid. CocTossHUN MHBEpCHH, 00SIHEHHS, TNIOCKHUX 30H, 00OTaICHUS;
3apsi/l HIOBEPXHOCTY; IOBEPXHOCTHBIN IOTEHIUAN; HAIIPSHKEHHUE IUIOCKUX 30H.

¥ PacuéT KOHIIEHTPAIMK CBOOOIHBIX HOCUTENEH 3apsi/ia Ha TIOBEPXHOCTH Pasfielia OKUCEN-MONYTIPOBOIHUK Yepe3 MOBEPXHOCTHEIH TTOTEHIN-
al.

Y PacuéT TpaHWYHOTO TMOTEHIMANa HMHBEPCHM M TIOPOTOBOTO TMOTEHIMANA CHJIBHOH HWHBEPCUH CTPYKTYDHl Memaui-oKuces-p-
NnOoYNPOBOOHUK.

¥ Pacuer NOroOHHO# IIIOTHOCTH 3apsi/a dMEKTPOHOB O, ( y) HMHBEPCHOTO c10s1 n-kaHaibHoro MOII-TpaH3ucTopa 1 NpOBOANMOCTH KaHaja.

v OHpeI(eIICHI/IC IIOPOroBOI'0 HAIIPS>KEHUS 3aTBOPA MOH-TpaH3I/ICTOpa C MHAYLIMPOBAHHBIM KaHAJIOM.

¥ Tepematounble (CTOK-3aTBOPHBIE) XapaKTEPHCTUKH ToNeBoro MOII-TpaH3ucTopa ¢ MHIyIMPOBAHHBIM KaHATOM. BerBoa. CTOK-3aTBOPHBIE
xapakTepucTuky nojaesoro MOII-Tpan3ucTopa co BCTPOCHHBIM KaHAJIOM.

v BBIXO/IHBIE BOJBTAMITEPHBIE (CTOKOBBIE) XAPAKTEPUCTHKH. AHATUTHYECKAN BBIBOJI, IPUOIMKEHHBIE BEIPAKEHHUS, XapaKTEPHBIE 0OIACTH U
TapaMeTpEl.

¥ EmkocTu 110j1eBoro MOII-TpaH3ucTopa ¢ MHAYLMPOBAHHBIM KaHAJIOM. MalloCUIHaIbHAS SKBUBAIEHTHAS cXeMa. UaCTOTHBIE CBOMCTBA.

v JluddepeHimansHbie mapameTpsl nojaesoro MOII-TpaH3icTOpa ¢ MHYLIMPOBAHHBIM KAaHAIOM, COOTHONIEHHS MEXIy AUddepeHIManbHbI-
MH ITapaMeTpaMu.




I[TPUMEP CHACTJIMBOI'O 5K3AMEHAILIMOHHOI'O BUJIETA

MOCKOBCKHWH ®U3NKO-TEXHUYECKAMN NUHCTUTYT

SK3AMEHALIMOHHbIN BUJIET Ne 13

HMucuunnuna Iloaynposoonukossie npubopsr Kadenpa Paduornekmponuku u npuxiaoHnoil ungop-
Mamuxu

0 3apava. V3BecTHBI TOKU KOJUIeKTOpa /g, SMUTTEpA [, U 0a3bl [y p-n-p BT B aktuBHOM pexume. IIpenedperas
pexoMOMHaIeli HEOCHOBHBIX HOCHTENEH 3apsaaa B 6aze, ONpeAenTh TOK NPSMOTo IepeHoca Iy, ecii H3BeCTHa
TaKXKe 3JIEKTPOHHAsI COCTABIISIOIIAs TOKa IMHUTTEpa [5,. Kak u3MeHnTcs pe3ynbprar, ecinyu pekoMOMHaIen He-

OCHOBHBIX HOCHTEIeH 3apsaa B 6ase He npenebperats (A, #1)?

1. TMouesoii MOII-TpaH3ucTOp ¢ HMHAYOIMPOBAHHBIM KaHaldoM. CBOMCTBa CTPYKTyphl MeETaJUI-OKHCE-
MOJYNIPOBOAHHUK. ODHEPreTUYECKHe IuarpaMMbl UM paclpeAeleHHe 3apsAfoB CTPYKTYpbl METalI-OKHCENI-p-
HOJIYHIPOBOAHUK Ul HYJIEBOTO M 00paTHOro cmemeHuid. CocTosHUM 00eaHEHNs], HHBEPCHH, IUIOCKHX 30H. Ilo-
BEPXHOCTHBIN noteHnuan. @opmMupoBaHue KaHana. PacueT MIOTHOCTU MOBEPXHOCTHOTO 3apsiia U IIOPOrOBOTO
HaNpsKEHMs 3aTBOpA.

2. bBunoaspublii p-n-p TpanzucTop. OOBICHUTH, IOYEMY B XapaKTEPHBIX TOYKAX CEMEHCTBa BXOMHBIX BAX B
cxeme ¢ OB Tok smurrepa [5=0, a Hanpsokerne U, # 0, ecin Hanpsbkenne U, # 0. IIpusectu pacmpene-

JIEHUE KOHLEHTPALMY HEOCHOBHBIX HOCHUTEIIEH 3apsA]a B XapaKTEPHBIX TOYKAaX CEMEHCTBA IIPU HYJIEBOM TOKE
3MUTTEpA.
3. M3rud 3HepreTM4ecKUX 30H MOIYIIPOBOJHNUKA U HANPSHKEHHOCTD AJIEKTPUUECKOTO TTOJI.

Bpewms mst moaroroku 40 — 50 MuHYT, HEOOXOIUMOE YCIIOBHE MTPOJIOJDKEHUS OTIpoca — Ipa-
BWJIBHOE PEIICHUE 3a/1a4, MOKHO TOJIb30BaThCsl CBOUMHU KOHCIIEKTAMHU U JINTEPATypPOH.



