Напруга плоских зон в інжекційно-пролітному діоді.
[image: ]


















[image: ]
[image: ]


[image: ]

[image: ]

[image: ]
image5.png
dssp.petrsu.ru/book/chapter3/parté.shtml

3§~ Vicxare s Google

@ *

-
2

+0 2 Cc 8

Vom s 20y Ly By B

w  Cox Co' (3.02)
Wi € yweTom onpegenennst Vg
N,
Ve =V 2y~ 2 4
Co O (3.93)
V13 (3.93) CneayeT, uTO /M OTCUATHIEATS MOPOTOBOE HANPSXEHWE V.. OT Ha-MIPSIKEHNS MIOCKUX 30H Vg,
70 0HO GyAET COCTORTS U3 M3AEHNA HAMPAXEHNS B NONYMPOSOAHIKE 2, U NAAEHNS HAMPSKEHNS Ha

NOAZATEOPHOM AMBNEKTDUKE 33 CUET 33PSAA MOHW3OB3HHBIX SKLIENTOPOS 1 33PHAA B MOBEPXHOCTHEIX
COCTOSMMSX. [U17 AOCTATONHO BBICOKUX SHAUEHMA Y, Koraa BAY, > 1, umeew:

=y
V- o S0ET 5
Cugly (3.94)

2T LyCl
v =20 = (-7 S,
q &8 T (3.05)

0 ® 0 ~Culls=T1). (3.06)

V3 (3.95) 1 (3.96) CeayeT, uTO & 06AACTH CTIbHO/ MHBEPCUW, TaK Xe KaK W B 06nacTh oborauieHns,
OBEPXHOCTHYI MOTEHLIMAN NOTaPABMAUECKN S3BACHT OT HANPAXEHNS Ha 3aTE0PE V,, 3 32psia
3MIEKTPOHOE B IHBEPCHOHHOM CrIOE Q_ MMHEMHO 33BUCHT OT BenMuMHbI V.

Ha pucykike 3.12 NpUBeaeHa 33BUCHMOCTS MOBEPXHOCTHOTO NMOTEHLIMANS Y_ OT HaNPSXEHNs Ha 3aTe0pe.
Vg PACCUMTaHHES ANR PaSAVUHEIX TONLUH NOASATBOPHOTO AMsneKTpUKa d .
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V3 (3.95) 1 (3.96) CeayeT, uTO & 06AACTH CTIbHO/ MHBEPCUW, TaK Xe KaK W B 06nacTh oborauieHns,
OBEPXHOCTHYI MOTEHLIMAN NOTaPABMAUECKN S3BACHT OT HANPAXEHNS Ha 3aTE0PE V,, 3 32psia
3MIEKTPOHOE B IHBEPCHOHHOM CrIOE Q_ MMHEMHO 33BUCHT OT BenMuMHbI V.

Ha pucykike 3.12 NpUBeaeHa 33BUCHMOCTS MOBEPXHOCTHOTO NMOTEHLIMANS Y_ OT HaNPSXEHNs Ha 3aTe0pe.
Vg PACCUMTaHHES ANR PaSAVUHEIX TONLUH NOASATBOPHOTO AMsneKTpUKa d .
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3.6.3. EMKOCTb MAN-CTPYKTYD
OmHIM M3 HaMGOnEe PACTPOCTPAHEHHEIX METOA0S USYUEHNS CBOMICTS CTPYKTYD METANN - AMBNEKTDAK -

IONYNPOBOAHWK ABNAETCA METOA, OCHOBAHHII HA BHAN3E 33BNCUMOCTH EMKOCTU MAM-CTPYKTYPbI Cyyry

OT HanpsKeHNs: Ha 3aTBOPE V,, TaK HA3HIBAEMBI METOR BOBT-(hapaaHBIX XapaKTEpNCTAK (BOX) nim C-V

METOA. [InA UCTIONB20BHNS STOTO METOAA PACCMOTPUM MOAPOGHO TEOPHHO EMKOCTM MAM-CTPYKTYD. B =

o e o





image1.png
-
2

+0 2 Cc 8

G5 petranu ook chapter) pat shin %

~ Vicxars s Google

3.6.2. YpaBHeHHe S1eKTPOHEATPaNbHOCTH

PaccroTpum Gonee MoAPOGHO Cosab MeXaY HANPSXeHMeM Ha 3aTBOpE Vg MAM-CTpYKTYpS 1
MOBEPXHOCTHEIM NOTEHUMaNOM y_. BCE MPUnoXeHHoe Hanpsikerue Vg K MATI-CTPYKTYpe AenMTCs Mexay
AVBNEKTDMKOM W MONYTPOBOAHMKOM, MIPUUEN OUEEWAHO, UTO NAASHNE HaNPSXEHNS & MONYMPOBOAHMKE
PaBHAETCH MOBEPXHOCTHOMY MOTEHLIAANY .

Taum obpazom,
Vo=Vut¥. (375

W3 (3.75) 1 aHANM32 20HHBIX SHEPTETUNECKWX AMATPAMM HA PUCYHKe 3.11 CReayeT, uTo 3HaK
OBEPXHOCTHOMO MOTEHLIMANa _, BLIGpaHHBI HAMA PaHee 3 priori, & ACHCTBUTENBHOCTA COOTBETCTBYET
3HAKY HanpsXeHns Ha 3aTEope V. [IEfICTBATENBHO, MONOXATENEHOE HaNPSXeHWe Ha 3aTE0PE WASaNBHOM
M- CTpyKTypsi BbISHIE3ET M3MMG 30 BHW3 Y NONYNPOBOAHWKOS N- U P-TWNa, UTO COOTBETCTBYET
MOOKMTEHBIM 3HaEHNAM MOBEPXHOCTHORO MOTEHUMANa. OTPULIATENbHOE HANpSXeHNe V, BbizbiEaeT

36 30H BEEPX Y MOBEPXHOCTH MOYMPOBOAHHKA, UTO COOTBETCTEYET OTPULIATENIbHOMY SHAUEHUID
noBepXHOCTHON NoTeHLIaNa Y,

W3 YCrI0B15 3NEKTPOHEATPANBHOCTH CREAYET, UTO 33PSA Ha METANTMUECKOM SMEKTpoRe Q,, AOMKEH Gois
pasen cymmapHomy 3apsay & OM3 Q,_, 33psny MOBEPXHOCTHBIX COCTORHM Ha rpakMLie pasaena
MONYMPOBOAHMK-ANBNEKTPK Q__ W BCTPOEHHOMY 33psiay B AMSNEKTPK BGNMSM rpakLILl pazaena Q.

Toraa
O = +0u+Qu (3.76)

Cornacko onpeaeneHvio reomeTpUUECKOl EMKOCTI AMSNEKTPHKE C,,

oTciona

(3.78)

VUUTBIBaR, UTO MeXCY METANSIOM 1 MONYNPOBOAHUKOM CYLLECTBYET PasHOCTb TEpMOAVHAMAUECKX PaboT
Boixona AQ,, nonyuaem:
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O QG
Cu Cu Cu (a79)

Vo= A0+, -
Wz cooTHowerms (3.79) crieayeT, uTo ecnn Vg > 0, T0 y_ > 0, Benmunksl Q__ <0, Q_ <0, T.e. nagenme
HaNpseHUs Ha AMBNeKTpUKe V. > 0. AHANOTMUHO GYAET COOTHOWeHYE 3HaKOB 1 MW V,, < 0. MocKonsky
HamMi Gbin0 MoKkasaHo pakee, uTo

Q. =-a¥, - @), (3.80)

noactasvs (3.80) & (3.79), umeem:

(3.81)
BBenem HOBOE 0603HAUEHNE - HANPSXEHME MNOCKX 30H Vg (Flat Band). HanpsxeHuem nnockmx oM Vg
HaSLIBAETCH HAMPAKEHNE Ha 33TBOpE PeanbHoi MAMT-CTPYKTYPS, COOTBETCTBYIOWEE SHAUEHO
OBEPXHOCTHOMO MOTEHLIMANa B MONYNPOBOMHMKE, PABHOMY HYIHO:

Vo =V =0 Gz
C yuerom onpenenerun (3.82) n3 (3.81) cneayer:

Qe 4V
Vg = Ay, — 2
» =A% Co O (3.83)

Takwm 06pazOM, CaSIL MEXAY HATPAXEHUEM Ha 33TBOPE Vg U MOBEPXHOCTHAIM MOTEHLMANOM ), C YHeToM
(3.83) 3anaeTcs 5 Bume:
,
Vo=V iy + Ty G

Co Ca  (3.89)

Mposenem Gonee NOAPOGHSIT aHanuz (3.84) ANS PasMUHLIX OBNACTEN USMEHEHIS OBEPXHOCTHOTD
noTenuwana.

O6oramenne (_< 0)

Buipaxenve ans 3apsaa & ON3 Q__ OnMCHIEaETCA CooTHowermem (3.19). MoacTasnss (3.19) & (3.75),
nonyuaem:
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O6oramenne (y_< 0)

Buipaxenve ans 3apsaa & ON3 Q__ OnMCHIEaETCA CooTHowermem (3.19). MoacTasnss (3.19) & (3.75),
nonyuaem:

[H qN;;] 25647 55
C, 9Ly Co (3.85)

nn Gomane swasenni w (18%1>1), oraa @ >> q, ns coomowernn (3.85) creayers

(3.86)

- 2T 1y C,
2 | @ -y L2
g £,ekT

Q=05 Calls=Vm). (3.7

V3 (3.86) 1 (3.87) CeayeT, uTO Npn 0GOraLLEHMN MOBEPXHOCTH ABPKAMH, K3K OCHOBHBIMA HOCHTEASMH,
MOBEPXHOCTHYI MOTEHLIMAN || 33BNCT OT HANPSXKEHNS Ha 3aTEOPE V,, norapudMiuecky, a 3apsa Q,_ &
OM13 33BMCHT OT HANPSXEHIS Ha 33TBOpE Vg MMHENHO.

O6eauenne n cnabas nwsepcns (0 < y_< 29,)

33pan & OM3 Q__ & 5TOM Cnyuae & OCHOBHOM 06YCTIOBNEH MOHW3OB3HHBIMA SKLIEMTOPAMA Q 1 BHPaXAETCSH
cooTHowermem (3.20).

Pasnos supaxeHie AnA Qy & PAA BTN Y, = Byt
%, B.ngzP
[=8 :ngs_,nﬁi W - @) =25 +Ci (4~ @),
3nece Q,7, C,” - BenMUMHE 33pAAa M EMKOCTY MOHM30BaHHBIX 3KUIENTOPOS B O3 PN W_ = @y

MoacTasve supaxenyie A1 Qg & (3.84) v yuTs Buipaxerye ana Cy” (3.57), nonyuaem:

Vs-Ve=n%. (388

o e o

252
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~ 38800 Qy, C, - BENNNMNA 33PRAG 1 EMKOCTH MOHI30BAHHNX GKLIENTOPOS & ONT3 MpH _ = Gy &
(5] MoacTasve supaxenyie A1 Qg & (3.84) v yuTs Buipaxerye ana Cy” (3.57), nonyuaem:
™ Vo-Vm=n¥, (38
[ J roe
—
u porytle G
o Cu Cu  (3.89)
° W3 cooTHOWeHNs (3.88) CreayeT, UTo B 0BNACT OBEAHEHUS 1 CNABO! UHBEPCN NOBEPXHOCTHbI H
v,
+ t2le S &y
MOTEHLMAn y_ 33BUCHT OT HANPAXEHNA Vg NMHEIHO, MPUYEM TAHTEHT YINIa HaKNoHa. ¥
ONpeRensIeTCA NNOTHOCTBIO MOBEPXHOCTHBIX COCTORHMI N__, TOMUVHO/ MOA3ATEOPHOrO AUSneKTpyKa d_ 1
YPOBHEM NErMpOBaHIS MONYPOBOAHKOBOM NOANOXKH N,.
Cunbras nusepcns (w_ > 29,)
3apaa © O3 Q_ OTpULIATENEH, COCTONT 13 33PAA3 MOHN30BaHHEIX 3KLIETTOPOS Q 1 SNIEKTPOHOS Q B
MHEEPCHOHHOM Croe. YuuTsisas Bbpaxesie (3.22) A1 Q,, eew:
o
Vomogy -Sm Bup O on py 48 gy GEGRTSE
Co Cu Cux Cax aLpCo (3.90)
rae semwuna Ay_ = y_ - 20,
BaeAeM M0POroB0e HANPSIKEHNE V. KaK HANPSXEHNE HA 3ATBOPE Vg, KOTAA B PABHOBECHHIX yCIOBSX
OBEPXHOCTHBIII NIOTEHUMaN _ PaBeH NOPOTOBOMY SHaUEHIIO 2P, .
Ve =Voan (a.01)
W3 (3.90) n (3.91) cneayer, uto
A,
Ve = o +2gy -2 g Wgp Os
Coa Cu Co' (3.02)
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