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Oo01e 3aMeYaHus K BbINOJHEHHI0 KOHTPOJLHOH PadoThl.

HGHBIO KOHTpOJ'IBHOfI pa6OTBI ABJLICTCA  3aKpPCINNICHUC TCOPCTUYCCKOro Marcpuajia I10

JUCHUITIINHE «Du3NUECKHE OCHOBEI SJICKTPOHUKN».

Brimonaenne paboTel TpeOyeT TBOPYECKOTO MOAXOAa, a He (opManbHOW TOJICTAHOBKH
3aJ]aHHBIX BEJIWYMH B TmpuBeAeHHbIe (opmynsl. [losToMy mepen TeMmM, Kak NPUCTYNHTh K
BBINOJTHEHHUIO PabOoTHI, ClieAyeT pa3o0paThCsi B TEOPETUIECKOM MaTepHaje MO KOHCIEKTY JIEKIUI
WIM TI0 peKOMEH/I0OBaHHOM nuTeparype. CTyaeHTaM He MOoTpeOyIoTCsl CIPAaBOYHHKH, MOCKOJIBKY BCE

HCO6XOI[I/IMI>IC JJis1 PaCUYCTOB KOHCTAHTLI ITPUBCJICHBI B ITPUJIOKCHUH.
33.):[3‘11/1 OXBAaTbIBAIOT CIICAYIOIINUEC Pa3ACiibl Kypca:

» (u3HKa MOTYPOBOHHUKOB,
» p-n mepexo]] U ero CBOWCTBA,
» TMPUHIUI [OJICBOTO YIPABICHHUS TOKOM B MpHUIIOBepXHOCTHBIX (M/II-cTpyKTYphI) N

00BEMHBIX (C TOMOIIBIO YIPABIISIOIETO P-N Mepexojia) KaHallax.

Kamnoﬁ 3a/laduC TPCAIICCTBYCT KPATKOC H3JIOKCHUC TCOPHHU, COACPIKAIICC HCO6XOI[I/IMBIC

JJIA BBIITIOJTHCHUM A Ba,I[aHI/Iﬁ OCHOBHBIC PACYCTHBIC COOTHOILICHUA.

Br100p BapuaHTa.

HOMep BapuaHTa 3aJ1a4 ONpCACIIACTCA MMOCJIICAHUMU 2 HHq)paMH CTYyACHYCCKOI'O ourera.



Copeprxanue 3a1ay.

3anaua Nel

[To 3amaHHOMY IIPY KOMHATHOM TeMnepaType 3HaueHuro Toka [p=0,1- 10°A B

2
nJealbHOM HECUMMETPUYHOM Mepexoze miomaapo S=0,1 cm™ .

OnpenenuTs:

1) Marepwuai (Si i Ge), 13 KOTOPOTO BBITIOJHEH EPEX0/T

2) Tun 1 KOHIIEHTpaIMI0 HEOCHOBHBIX HOCUTENEH 3apsiaa B 06aze

3) Tum ¥ KOHIEHTpAIMIO TMPUMECH, a TaKXKe THUIl W KOHIIGHTPAIMIO OCHOBHBIX HOCHUTENEH

3apsa B 6ase

4) TuIl ¥ KOHLUEHTPALMIO OCHOBHBIX M HEOCHOBHBIX HOCHUTEINIEH 3apsiia B 3MUTTEPE, a TaKKe

THII ¥ KOHIIEHTPAIIMIO IPUMECH, BHECCHHON B 00JIaCTh AMHUTTEpa
5) KoHTakTHYI0 pa3HOCTh NOTEHIMATIOB Ok JUIS IBYX 3HAUYCHUH TeMIieparyp: tj-KOMHaTHas,
t, =t; + At (3HaueHus At qansl B Tabnmie 1).

6) L — mupuny oOenmHEeHHON 00JacTH WM p-n-miepexoja 3MuTTep-6a3a. CaenaTh BBIBOA O
BJIMSIHUYM KOHIICHTpPAIMK MPpUMECH Ha L I CHMMETPpUYHOTO U HECUMMETPHYHOTO P-N-TIEPEX0I0B.

N300pa3uTh 3aaHHBIA P-N-TIEPEXO.

7 3anucaTh yCIOBHE AIEKTPUIECKON HEHTPaIbHOCTH s o0nacTelt aMuTTepa u 0a3bl, a TaKKe

JUUIS BCEH CUCTEMEI B COCTOSTHHH PpaBHOBECHS.

8) [Ipri1okuTh K 3aJaHHOMY p-n-NEepexojly cHavaja MpsMoe, MOTOM O0paTHOE HANpsKEHUE U
Ha OJHOM TpaduKe MOCTPOUTH BOJbT-aMIlepHbIe XapakTepuctuku (BAX) mis nByx 3HaueHHH

temriepatyp t; u t; . [losscHUTH BIMsHUE TeMIIepaTyphl Ha IPSIMYIO U 00paTHYIO BeTBH BAX.

9) Hauepturh 30HHBIE JUarpaMMbl B PABHOBECHOM COCTOSIHMM, a TaKKe IpPU IPSIMOM H

oOpaTHOM HaIpsiKECHUH.
10)  Paccuurath BoibT-PpapagHbie XapakTepUCTUKH 1Jisi OapbepHoit  COap u Caud emrocTeid.

11) Paccunrate Ry - CONpOTUBIIEHHE IOCTOSHHOMY TOKY M T pu¢y - COMPOTHUBJICHHE
HIEPEMEHHOMY TOKY Ha IPAMOM BETBU B TOUKE, COOTBETCTBYIOIIEH I, = 10 MA , 1 0OpaTHOi BEeTBU B
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TOYKC, COOTBGTCTBYIOHIGﬁ U=1B.Tlo pe3yibTaTaM pacdyeTa CACIIaThb BbIBOJ O CaAMOM BaXXHOM

CBOMCTBE p-n-Iiepexo/ia.

12)  HauyepTuTh MaJIOCHTHAJIBHYIO JIEKTPHYECKYIO MOJEIb p-h-Miepexoja A ABYX TOYeK (W3

m11).

+
CryneHTaM y KOTOPBIX MPEANocie Hss U(pa HoMepa CTYJASHUECKOro OusieTa HeueTHas 3aJlal p -n

o o +
nepexo, ¢ YeTHOU udpoit n -p .

Ta6muma 1.
MOCJIEAHSS ITU(pa HOMEpa CTYASHIECKOrO OHuyIeTa
0 1 2 3 4 5 6 7 8 9
I, |0,1%¥10° [ 1*10° | 0,1%10” [ 3*10° | 0,1*¥10” | 5%10° [ 0,1*¥10° | 7*10° | 0,1¥10° | 9*10°
A
At 30 35 15 40 20 24 25 32 10 16
3amaua Ne2

3aaHa MOJYNPOBOJHUKOBAS CTPYKTYpa, B KOTOPOH yIpaBJIeHHE TOKOM B 0ObEMHOM KaHalle

OCYIICCTBIIICTCA C ITIOMOIIBIO IMONIECPEYHOI'0 SJICKTPUICCKOI'O I10JIA.

Y cCcTyneHTOB ¢ 4YeTHOW mocieaHe 1udpoil HOMepa CTYIEHYECKOTo Ouiieta KaHal

00BEMHBIH, a C HEYETHON MPUTIOBEPXHOCTHBIN.

[To 3amannomy B Tabnuie 2 3navennto U* (U*=Uotc, ecan kanan oovemusiil, 1 U* = Unop,

€CITM KaHaJI IPUTIOBEPXHOCTHBIH).
1) OrnpenenuTs THN KaHaja (p WIK Nn).

2) HapI/ICOBaTB 3aJIaHHYI0 CTPYKTYPY, YKa3aTh MOJIAPHOCTb HNHUTAKOLIUX HaprI)KeHHfI, Ha3BaTb

BbIBO/JIbI U IOSICHUTD ITPUHIIUII IIOJICBOT'O YIIPABJICHHSA TOKOM.



3) PaccunraTe ¥ MmOCTpOUTH HA OJJHOM Tpaduke CTOKO-3aTpBOpHBIe BAX B pexxknme

HACBIIICHHS /ISl BYX 3HAUeHWi AnuH kaHama L - L), cooTBercTByromiel 3amaHyoil B Talnuiie
yaenpHOU Kpytu3He b; m L = 2L,. CnenaTe BBIBOA O BIMSHUU YHPABISIIOMIETO JCUCTBUS

HAaIIPsAKCHUA 3aTBOPA HA AJIMHY KaHAJIA.

4) PaccunrtaTe ¥ MOCTPOUTH 3aBUCUMOCTH KPYTHU3HBI S OT HANpsKEHHs Ha 3aTBOpE JUIS JBYX

3aJaHHbIX B I1.3 3Ha4yeHuit L.

5) Jis Tpex caMOCTOSITENbHO BBIOPAHHBIX 3HAYCHUN HATPSOHKCHHS Ha 3aTBOPE OIPEACIHUTH
HaIps)KEHUE HACBIIIEHUS] HA CTOKE U MOCTPOUTHh CEMENCTBO CTOKOBbIX BAX, BbIIEIUB OMUUECKUIA

Y4aCTOK U Y4AaCTOK HACBIIICHUS (TOJ'IBKO JJIs1 OJHOTI'O 3HAYCHUA b:bl )

Tao0mura 2.
nocieHss udpa HoMepa CTyAeHYecKoro ousiera
0 1 2 3 4 5 6 7 8 9
U*, B 6 1 -6 -1 5 2 -5 2 -5,5 0,5
npennocienHss mudpa HoMepa CTyIEHIeCKOro Omiera
0 1 2 3 4 5 6 7 8 9
by, MA/M® 0,25 0,12 0,1 0,2 0,3 0,28 0,26 0,15 0,23 0,18

MeToauueckue YKa3aHnus K BbIIIOJTHCHUIO KOHTpOJ’lLHOﬁ paﬁoTbI.

3amaga No 1

. -9
[To 3amanHOMY TTpM KOMHATHOM Temmiepatype 3HadeHuto Toka [p = 0,6 10~ A B uneansHOM

2
HECUMMETPUYHOM p+ -n mepexoae, miomaapio S =0,1 cm

OnpenenuTsb:

1. Marepwuai, U3 KOTOPOro BBIIOJIHEH MEPEXO0]] — ONPEACIIMM 110 3HAYEHHUIO TOKa I,
Tak Kak TOK U3MepsieTcss B HA , TO MaTepuan KpEMHHIA.

2. Tum u KOHIIEHTPAIIUIO HEOCHOBHBIX HOCHUTEIEH B Oa3e.

Tak kak 3aJaH p+ -n IIepexod, TO HCOCHOBHBIC HOCUTCIIN — ABIPKH P.



B (bOpMYJ'Ie JJIA TCIIJIIOBOI'O TOKA I() HpeHere)KeM OIHUM CJIara€MbIM U IOJTYIUM:

D D D
I,=S qL—:p”0+an M, :SqL—pp”O

P

rae S — momase nepexomaa.
D, - xoapduuueHT 1udpdy3un HEOCHOBHBIX HOCUTENEH 3aps/a,
D, - KOHLICHTpAI1s HEOCHOBHBIX HOCHUTEINEH 3apsna,

Lp - I[I/I(b(b}’?;I/IOHHaﬂ JJIMHA HCOCHOBHBIX HOCHUTEIICH 3apsaa.

Juddy3nonnas nnuaa u kodpunueHt auddy3un cBS3aHb COOTHOIIEHUEM

LP = D » Tp
rac t -BpeMSI JKN3HHU ,I[BIpOK nu 3J‘I€KTp0HOB paBHoe 1 MKC.

CoriacHO COOTHOIIEHUIO DWHIIITEHHA

Dp = ¢T ‘/’lp,n

TIE Hpn  -TIOJBUIKHOCTB JBIPOK M 3JIEKTPOHOB COOTBETCTBEHHO. X 3HaueHus GepeM us
CIIPaBOYHBIX JaHHBIX B [1] . 1, =600 cM? /B¢

Torz[a KOHOCHTpaluusA HCOCHOBHBIX HOCHUTEIICH 3apsa B 0aze paBHaA:

B 107
" 1,6:107-0,110,026-600

=9,49-10°cm™

3. OnpenenuM TUN ¥ KOHIIEHTPALUIO PUMECH, @ TAKXKE TUIl U KOHUEHTPAIIUI0 OCHOBHBIX
HOCHTEIeH 3apsiaa B 06ase.

B “anekTpoHHOM” T/Tl N-THIA KOHIIEHTPAIMS JIEKTPOHOB (OCHOBHBIX HOCHUTENEH) paBHA
KOHLIEHTPAIMK aTOMOB JOHOPHOU MIPUMECH, T.€. Ny=Non , @ KOHIIEHTPAL[US] HEOCHOBHBIX HOCUTENEH

OIIpCACIIACTCA N3 3aKOHA TCPMOANHAMUYCCKOIO paBHOBCCH, KOTOpBIfI JIIA /1 N-THIIA Nppn = Ili2



Ay

=N.-N,-e 7 k=1,38107 JIx/K = 8,62:10° 5B/K — nocrosianas Bospimana.
N,=2,8-10" eM”® , N, =1,02:10" cm”

Nc,v - 3(1)(1)€KTI/IBHBI€ IJIOTHOCTHU COCTOSIHMH B 30HE IMPOBOANUMOCTH U BaJICHTHOM 30HBI
MOJIYIIPOBOAHUKA COOTBETCTBCHHO.

AE( - mmpuHa 3anpenieHHou 30HbI noaynpoBoanuka, AEy= 1,12 3B

n’ =2,86-10" exp —L_zs =4,43-10" (em™)?
8,62-107°-300
2 19
M A0 67007 on?

nl’l
p,  9,49-10°

4. OnpenenuM TUN U KOHIEHTPAIIMIO OCHOBHBIX M HEOCHOBHBIX HOCHTEJEH 3apsija B

AMUTTEPE, a TAKXKE TUI U KOHIICHTPAIMIO IPUMECH, BHECEHHON B 00JIACTh SMUTTEpA.

[Tpumech aknienTopHasi, TUIT HEOCHOBHBIX HOCHTEJIEH — 3JIEKTPOHBI.

[Ipu pacueTe KOHIEHTPALMU YITEHO, YTO B 00JIACTH SMUTTEPA BHECEHO PUMECH Ha
HECKOJIbKO TIOPSIIKOB OOJIbIIE, 4eM B 00J1aCTh 0a3bl.

KoHneHTpanyst HSOCHOBHBIX HOCUTENEH 3apsijia B IMUTTEPE:
N5 My = L,-1, _ D, -7, -1
. S-q-D, S-q-D,

rze A, - HOJBUKHOCTB DJIEKTPOHOB, 4 = 1500 CM2/B-C, 7, = lMKc,

I, = s D, =@ 1,

NI 10°-0,6-107° 3

n em
o S-q-\D, 01161019«10026150

B o/n P - TUIIa KOHOCHTPAaIs OCHOBHBIX HOCHUTEIIeH — ABIPOK IMPAKTUYCCKH paBHA

KOHIIEHTPAIIMM aTOMOB aKIENTOPHON IMPUMECH, T.€. Pp = Ny — HakJieM U3 GopMyIIsl JUIst

KOHOCHTpAalIun CBO6OI[HBIX HOCHUTEJICH 3apsgaaa pp . I’lp = I’l.2

1

n>  4,43-10"
== —7.38.102 oM
Pr= 6-10°

P
Tak kak B o0nacTu OMUTTCPA MMPUMCCHU JOJIKHO OBLITH HAa HECKOJIBKO IOpsAAKOB 6OJ'IBIJ_I€, 4YCM B

oGmactn 6a3sl, mpuMeM Ny, = 4,67 102 cM™ 1 Ny = 7,38-10" cm™

TakK KakK Ny >> Njyon



5. Haﬁ,[[eM KOHTAKTHYIO Pa3HOCTb IIOTCHIHUAJIOB (P I ABYX 3HAUCHUHN TEMIICPATYP

t1=3OOKI/It2=t1+At t2=325K.

I[J'ISI ty:
¢, =¢,In(N,, -N,, /n)=0,026-In(7,38-10'-7-10"* /4,43-10"") = 0,483 B

kT 1,38:107 325

It =325K =0,028 B
A t ey T 610"
i 1,12
n’=N,-N, -e 7 =2856-10" exp| ———>——|=1,24-10" (em”)’
8,62-107° 325
n?  1,24-10%
N, =p =—t=22""2_2-707-10" cm™
w P T 600
2 21
N, =p =l 124100 106 ~1,31-10" cm™
p. 9,49-10
Ipumem N, =2,07-10" cm™, N, =1,31-10" e’
2,07-10"-1,31-10"
@, =0,028-In ,07-10 ’?; 0" 1-0,344 B
1,24-10

6. Onpenenum L-mmpuny o6e1HeHHOM 001acTH WK p-h — IIepexo1a AIMUTTep-6asa.

2 — . . 1072
L - eg,(p, —U) _ |2 11,87?9,85 10 1?,4863 “11,6-10° 0 =11,6-10" 2
r q-N, 1,6-1077-4,67-10" -10

Ha ocHoBannu PaBCHCTBA 10 MOAYJIIO INIOTHOCTH 3apsiia B ABYX obmacTax nepexoga MOXHO

MMOJIYYUTb COOTHOLICHHUC!

+
B HECMMMETPUYHOM IIEPEXOJIE TUIIA P - N BBINOJIHAETCS HEPABEHCTBO

N, N,,snauur, [, [] | W nonHas mMypuHa nepexo/a Oiu3Ka K COCTABIISIONICH B BBICOKOOMHOM
cioe: [, =1 .
Tak kak  Npg>> Ny, TO IEPEXO]] MPAKTHUECKH PACIIOJIOKEH B 0aze

(L=L, + Ls= L) u umeer Bux;



EERE
+++++

7. 3anmcaTh yCIOBHE JIEKTPUIECKON HEUTPATBHOCTH I 00J1acTel HMUTTEpA U Oa3bl, a

TaKKEC AJIA BCEI CUCTEMBI B COCTOSIHUU PpaBHOBCCH.

VYcioBue 3neKTpUYeCKOd HEUTPAIIBHOCTH UMEET BUJL: Z q = Z q

B 6aze oTpuiarenbHbIii cyMMapHBIN 3apsi]l 2JIEKTPOHOB (OCHOBHBIX HOCUTENIEH) YPaBHOBEIICH
CYMMAapHBIM 3aps/I0M HEIOIBUKHBIX MOJIO)KUTEIBHBIX HOHOB JJOHOPOB.

B sMutTepe nonoKuTeapHbI CyMMapHbBIN 3apsi IbIPOK (OCHOBHBIX HOCUTEJIEH) YpaBHOBEIIICH
CYMMapHBIM 3apsJI0M HETIOIBHKHBIX OTPUIIATEIIbHBIX HOHOB aKIETITOPOB.

HetiTpanbHOCTh HapymaeTcst TOJIbKO BOJIM3HM rpaHuI] ( B 00€THEHHOM 00JacTH), XOTS B IIEJIOM
p-n — mepexoj1 Toxe HeitpasieH, Tak kak O, =0

aky *

8. IIpmioxxuTh K 3aJaHHOMY P-N MEpeXoay CHayasia npsMoe, MOTOM 00paTHOE HaNpsKeHUe U
Ha OJTHOM TpaduKe MOCTPOUTH BOJIbTaMIIepHbIe XapakTepucTuku (BAX) s 1ByX 3HaUCHUIA
Temnepatyp t; u t, u3 1.5. [IosICHUTh BAMSHHUE TEMIIEpaTyp Ha NpsAMYIO U oOpaTHyto BeTBu BAX.

ITpu npsimoM HanpsikeHuH Ha p-n nepexoge 0 < U < @y
O6paTHOe HanpsKEHUE COBNAAET C (P , yBEIMYKMBas NoTeHUuanbHbIi 6apbep Uysp< 0

Mpu t; = 300K, I=1,"" -1),A ©:-0,026 B

120,6.1079(6U/0,026 _1)

PesynbraTel pacyera npuBeaeHs! B Ta01. 3. 1 4.

10



Taobmura 3.

Upp, B 0,35 0,375 0,4 0,45 0,5
t=t Lp, MA 0,42 1,10 2,88 19,71 134,89
Cug, HD 16,1 422 110,5 755.7 5171
Coap, HD 0,17 0,19 0,21 0,34 -
t=t, L, MA 0,34 0,82 2,00 11,93 71,15
Mpu t, = 325K =0,028 B
D, { kT,
Paccuntaem [, =S-q- [ —Lpot } = S( 247 Do GZECL] npoJ:
T T
-23 19
0, 1\/1 38-10 1’2’)%65 L6-10° (9 49-10°4/600 + 6-10°4/1500 )
=2,7-10".10°(232+232) =1,25-10° A
I1=1,25-107 (""" -1)
Tabnuna 4.
Upp, B -0,05 -0,1 -0,15 0,2 -1 2
t=t Iogp, HA -0,51 -0,59 0,6 -0,6 -0,6 -0,6
Coap, HD 0,08 0,08 0,08 0,07 0,05 0,04
t=t, Iosp, HA -1,04 1,21 -1,25 -1,25 -1,25 -1,25

Tox ILysp , onpenensromuii «macmrad» BAX, Ha3pIBaeTCs TEMIOBBIM TOKOM, IIOCKOJIBKY HMEET

TCIUIOBOC MPOUCXOKACHNUEC U CUIIBHO 3aBUCUT OT TEMIICPATYPEIL. Heb6onbine n3amMenenus

TeMIlepaTypbl MPUBOIAT K PE3KOMY M3MEHEHHIO TeIJIoBoro Toka. Jlyis oopatHoit BeTBu BAX

CYIIECTBEHHOE 3HAUEHUE UMEET TepMOreHepalus B 001acT p-n nepexoaa. O0xacTh nepexoaa

o0e/IHeHa OBIKHBIMU HOCUTEJISIMU, a MPOLIECC PEKOMOMHAIMHU 371eCh 3aMeliieH. [Ipu koMHaTHOH

TeMIeparype JUis KpeMHUEBBIX IPUOOPOB TOK TEPMOI€HEPALIMH CYLIECTBEHHO MPEBIILIACT

TEIJIOBOU TOK.

11



9. N300pa3uM 30HHBIE TUarpaMMbl B PABHOBECHOM COCTOSIHMH, a TaK K€ TIPH MPSIMOM M 00OpaTHOM

HaIps>KECHUH.

30HHBIE AUArPaMMBI P-n IIEPEXOAa.

a) B PaBHOBECHOM COCTOSIHUH;
b) IIPU IPSIMOM HaNpsHKCHUH;
c) Ipy 0OpaTHOM HaNPSKEHUU.
a) b)

10. Paccuntats BosbT-(hapaaHble XapakTepucTuku it 0apbepHOi Ceap ¥ AU GY3UOHHON
Ciugp EMKOCTEM.

C()WII = T_6 i :M(e%ﬁ% _1) :2,3.10714 (e%,ozé _lj’ d
@r 0,026

Cso C,=S qegyN;

LU 20,
o,

rae Ceo - 3HaueHue OapbepHoi emkocty ipu U = 0

C6ap =

-19 -12 12 6
Cor =10° ,6-107-8,85-107°-11,8-4,67-10"-10 ~8,9-10™" @
2-0,483
0,089-10~°
C6ap = =
1— U
0,483

12



JlaHHBIE IPU MPSMOM U OOPaTHOM CMEIICHUM 3aHECeHbI B Ta0M. 3 u 4.

11. Paccuurate Ry conpoTuBieHHE IOCTOSHHOMY TOKY U I'yug HIEPEMEHHOMY TOKY Ha
HpsIMOi BETBU B TOUKe, COOTBETCTBYIOMIEH I, = 10 MA, 1 0OpaTHOI BETBU B TOUKE,
cootercTByomEen Uysp = 1 B. Ilo pesynbpraTam pacyera caenarth BEIBOJ O CAMOM Ba)KHOM CBOMCTBE
p-n nepexoza.

Ro v 154 Ha npsmoii BeTBM BAX B TOUKE,

cootBeTcTBYIOEN I, = 10 MA 1 ipu Uygp= 1 B paBHBI

_ o, B 0,026
Tupup = T Tiugosp = X Trud np

i =10-1073 =2,6 Ou

CormnpoTHBIIeHHE TIOCTOSHHOMY TOKY Ompeeisercs B pabouei Touke 1o 3akoHy Oma o

BAX Ha puc.1

0,42 1
Rzl/ == _420M  Rygy=————=1,7-10° Om
/1, 0,01 " 0.6-10"°

[lo pe3ynpTaTam pacyeToB cliejaaTh BBIBOJ O CAaMOM BaKHOM CBOWMCTBE p-n Mepexoia:
KomOuHanus AByX NOJYNPOBOAHUKOBBIX CJIOEB C Pa3HBIM THUIIOM IPOBOJAMMOCTH 00Jaaaer
BBITPSIMIISIIOIIMMY WJIM BEHTHJIbHBIMU CBOMCTBAMHU: OHA TOpa3/o JIydlle MPOIYCKAaeT TOK B OJHOM
HallpaBJICHWHM, Y€M B JIPyrOM HalpaBJICHUH. BbIIpAMUTENbHBIE CBOWCTBA TAaKOW CTPYKTYpBI

IMMO3BOJIAIOT UCII0JIb30BATh €€ B KAUCCTBEC IMOJIYIIPOBOJHUKOBOI'O JUO/JAA.

12. HauepTuTh MaJIOCUTHAJIBHYIO 3JIEKTPUUECKYIO MOJIENb 3aJJaHHOT0 P-n Mepexoa Jist
JIBYX Touek u3 1m.11.
JIyst MaibIX CUTHAJIOB B 3a/IaHHOM pabodeil Touke HeIMHEWHBIN p-n Mepexo]] 3aMeHseTC s

JINHEWHOM 3JIEKTPUUECKON MOJIENBIO

13



C = Coéap + Caud

Pa6oueii Touke Iy, = 10 MA npu npsMom cmemieHuu cootserctByer U = 0,42 B

C=Copt+Cump= 0,24 5D + 250 nd = 250,24 n®

ITpu 00paTHOM CMEUIEHUU U = Ugsp Twp= © ,

IMO3TOMY B MOJICJIM OCTACTCA TOJILKO

C = Cgyp= 0,05 HD



3amaga Ne 2

3agaHa MoJyNpOBOIHUKOBAS CTPYKTYpPA, B KOTOPOH yIIpaBJIeHUE B KaHAJIE OCYILECTBISIETCS
C TMIOMOIIBIO IIOTIEPEUHOT0 IEKTpruUecKoro nojsi. Kanan - mpumnoBepXHOCTHBIMH,
Uwp= 2B; b= 0,2mA/B’
1. OmnpenenuTh THN KaHajta. 3aJaH N — KaHAJL
2. W300pa3uTth 3aJJaHHYIO CTPYKTYPY, YKa3aTh MOJIIPHOCTH MUTAIOIINX HANPSHKCHUM, Ha3BaTh

BbIBOAbI U NOSAICHUTD IIPUHIMUII ITOJICBOTO YIIPABJICHUS TOKOM.

u 3 C
pi
— I
Si-noanoxx2

B cTpykTypax ¢ mpumoBEepXHOCTHBIM KaHAJIOM MeTautnueckuii (M) 3aTBOp M30JUPOBaH
oT nosynpoBogHuKoBoTO (I1) kKananma Tonkum crmoem audiexrpuka (1) (MAII — ctpykrypa). 3nech
yIpaBiI€HUE TOKOM OCYIIECTBIIETCS 3a CYET M3MEHEHHUs YAEJIbHOIO CONPOTHUBIICHUS KaHaa,
BbI3BaHHOTO A¢dekrom mnoms. Kananm BO3HMKaeT W3-3a MHIYKIUH 3apsfaoB (MHIYIHMPOBAHHBIN
KaHaJl) TpH NPUJIOKEHUHM K 3aTBOpY HampsbkeHus Gosbiie Upp. UYeM Oounbllle HanpskeHHE Ha

3aTBOpe 1O cpaBHEHHIO € Upqp, TEM CHIIbHEE KaHaJl 000rallaeTcs OCHOBHBIMHM HOCHUTEIISIMH, TEM
CJIeZIOBaTEIbHO MEHBIILIE €T P 1 OOJIbIIe TOK Yepe3 KaHall.
3. Paccuurtarh U IOCTPOUTH CTOKO-3aTBOpHBIE BAX B peskuMe HACBILEHUS A7 IBYX 3HaYCHUU
JunH kaHana L — L, cooTBeTcTBY!IOIIEH 3a1aHHOM B TabiuLe yAeIbHOM KpyTusHe by u L, =

2L1. CI[GJ'IaTB BBIBO/] O BJIMAHUU YIPABJIAIOLICTO ,I[GI\/'ICTBI/HI HalpsKEHU 3aTBOpa HA NJIMHY

KaHaa.
1 2 2
I, =5b(UW—U”) =0,14(2-U,,)
T.K. bl E,TO
L
1, =+Lp,, v, =0,07(2-0, )
c2 2 2 nop 3u 4 3u
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Pe3ynpTatThl pacuera cBeJieM B TaOIHILy Tabmuna 5.
U, B 2 3 4 5 6 7
L; I, MA 0 0,14 0,56 1,26 2,24 3,5
S, MCMm 0 0,28 0,56 0,84 1,12 1,4
L, I, MA 0 0,07 0,28 0,63 1,12 1,75
S, MCMm 0 0,14 0,28 0,42 0,56 0,7

4. PaccuuTarh U IOCTPOUTH 3aBUCUMOCTh KPYTH3HBI S OT HAPSHKEHUS Ha 3aTBOPE VIS ABYX

3a1aHHBIX B

1.3 3HaueHui L.

KpyTtHusHa xapakrepusyeT ynpasistoliee IeHCTBIE 3aTBOPA U ONPEIEISIeTCs COOTHOLICHUEM

g dL,
dU

;S =b

Uy, =const

PesynbraThl pacuera 3aHeceHbI B Ta0JL.S.

u,,-U,|=0282-U,

S,

-1y
2

nop

U,, U,

=0,142-U,,

5. Jlmst Tpex BIOpaHHBIX 3HAYEHUN HANIPSDKEHHSI HA 3aTBOPE ONPEICIUTh HAMPSIKEHUE

HACBIIIEHUS Ha CTOKE M TIOCTPOUTH CEMENUCTBO CTOKOBBIX BAX, BbIIEIMB OMUYECKUN

Y4aCTOK HACHIIICHHSI (TOJIBKO JIJISl OJTHOTO 3HAa4eHust b = by).

u, =U,-U

cu,Hac

U,=7-2=5B

nop >

U"'=55-2=35B

. U, =7B U" =55B U"=45B

U"=45-2=2,5B.

ca
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I[MPUJIOXXEHUE

CunpaBouHble JaHHbIe H pU3NUYeCcKHe MOCTOSTHHBIE.
3apsiz 3JIeKTpoHa ( = 1,6%10™" Ku.
[ocrosunast Bonbumana k = 1,38%1072 Jhx/K = 8,62%107 sB/K.

ek TprUecKas IOCTOsIHHas £) = 8,85%107 ®/u.

CroiictBa Ge & Sinpu T =300 K

CBOMCTBA Ge Si
JIUBJIEKTpUYEcKas 16 11,8
MPOHUIIAEMOCTH
s dexTuBHAS MJIOTHOCTh 6,1%¥10" 1,02%10"
COCTOSIHMM B BaJCHTHOM 30HE,

Nv, em”

s dexTuBHAs IJIOTHOCTh 1,04%10" 2,8%10"
COCTOSIHUH B 30HE

MpOBOAMMOCTH, Nc, cm”

[IAPUHA 3aMpEeIIeHHON 30HBI, 0,66 1,12
3B

MOJBUKHOCTh 3JIEKTPOHOB i, 3900 1500
cM?/B*c

NOJBWXKHOCTb  JBIPOK Uy, 1900 600
cM?/B*c
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