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Abstract

Semiconductor is a new kind of material discovered recently. Its conductivity is between conduc-
tor and insulator, and its conductivity changes with temperature. It is an important material for
making electronic devices. Therefore, numerical simulation of semiconductor device problems is
becoming more and more important. The mathematical models of semiconductor devices are con-
sidered. Matlab PDE toolbox can solve a series of problems semiconductor device simulation. Nu-
merical simulation of the electric potential, electron concentration and the temperature distribu-
tion in the image can verify the semiconductor physical change in the situation. So the PDE toolbox
has the advantages of simple operation and fast computation.
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P PRI — P AR, HAER IR N SRR N T SR 545k 5, =HEmR72%
PR EER R SRR 8T FBIE BE A TH LA f 7 V0% O R e S it 7 S R iy mT e, JF HL
Wiz s FHEEH B ARG T B 21 AR AROR 5L G RIE K &, - PR EEZEMA 7RIS .
WA, KR iz 08, #5E FEEEETR.

X2 AR R BUE T VAR S e Oy — N B SRR T, WS B AR R T K R R
WHot. LB HERY], FFEBIRR G TIRZ EANE Z AT, SRS 2
4, EANSHRZ T I, W SEDAN, —4EZ5F 540 F2 7 NEMO (Nano Electronic Engineering
Modeling), AR 2 Z4EM = 4E PR DU — R 5135 4 1w H SRR A, AT THE &4 O ER
ERAD, EERAG 3] 7 R [1]. B 1 2 AR S R R e, H ATV 2 [ N 35 44 i S5 B AR 7
P8I 46 BN AR SR BATT T A 7 A, B AT 7 iR 2 R AL(H R 2 3 20~ T A4 (R4S 1) i [ 2]
[3]FF &AL 1AL

FEGTEAAT R TG T7 72 H BT RBLADL - AR 2 1) 2 Tk o 2200 e i R R A R AU AR SRR 1,
ZoOEHEE R, Ao EAE, (AR UM SR RS, 2 4E 2 0ok RO . ARy
ERIZ AR, AT XA B ECE B, BRSBTS R R ) SRR [4], EFEA ChRHIfET
R R H TR ZAME R SECRMMNAE. H AR Matlab T B2 A 0T DU LB H3) )
oy AR RRALAE (5] [6] [7]. ASCEEAE Matlab i PDE T H AR FEAH S 5 (K7 2R AR S
o PR ) . SR W ] PDE BRI g AR AR 455 B 5 R A, D BRI HL, SRR, TN,
SRR EE S . FHLOTVEFT BUE T AR A 22, BUE M SRR 2280, ERR . J7 (3.
=28
2. SB[ FHHEER

Tt I A AR IS ) R B AR L e DY A T R R e A 23 75 R 2EL ) AT 7] R
B QR (d =2,3) F 2L EH LTHAN Lipschitz X%, BFHNoQ | AL S AL SN BEES I18
[8].

—At//:V~u=a(p—e+N(x)), (x,t)eQxJ,J:(O,f], (2.1)
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gg=V-P%(ﬂVe—y;VW]—R(aij, (x,)eQxJ, 2.2)

%zV{Dp (x)Vp-i—,uppV!//]—R(e,p,T), (x,t)eQxJ, (2.3)
p(x)aa—f—AT:{(Dp (x)Vp+,uple//)—(De (x)Ve—,ue(x)eVl//)}~Vl//, (x,t)eQxJ. 2.4)
v(xt)=e(xt)=p(xt)=T(xt)=0, (x,t)edQxJ, 2.5)
e(x,0)=¢,(x),p(x,0)=p, (x),T(x,0)=T,(x), xeQ. (2.6)

HAPQONEFARFE, Q2FQI)FHANEF. TIOKEHRE, QAHNEE . B RN
[ FR), H T A2 R B AR R SR B i, IR T AR R B SR . BT AR BT rE I SR AR T
2 FE T FE R e SAGE R B, FERIRH N A W) S5 A R A R (9]
3.PDE TEFEHEMN

MATLAB & T5iE I &« BT Ak . o8 DL BUE T R S SR RIES, R KH
BT HAETIRE, HA ki 75 78 T B A6 (PDE Toolbox) A< i 7] LAE il — &6 M AR IS, F P R
S EL M SO, T AR X, SN R S R, winT A3 B AT AL £ B 107,
3.1.PDE T EFEKRRRSIEAE

T EAERTCR MBI FEAEARZ[10]: 8% PDE R X I = MBS SN =MF EH o8t
BRE L EE e R BRI S, AN WS 55355 /2 PDE U A& AF( 1.

PRy 77 FE AT ARYE © AT BB A AE 20 o = KSR ARG [ B 7 R, S 26 284 07 R A0 L i Y 7 R 12] [13]
[14][15].

I 2
~V-(cVu)+au=f,xeQ, G.1)
o R
d%g—VW@V@+au:fJe§L (3.2)
L R
d‘zzT’;‘—v-(cvu)m,:f,er (3.3)
ﬁ¢,ﬂﬁ¥ﬁﬁﬁ8ﬁ,V=&%;%T%ﬁ§ﬁ¥,E¢qu%5ﬂﬁﬁ&u%$ﬂ@ﬁo

3.2. AIRILARFHRB
WG AE LT =24
1) k#5055 (Dirichlet) 25
hu=r,x € 0Q (3.4
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Figure 1. Electron potential change model (1)
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SEAF, FREMN —x J5 1] FL AL PR R A7 35075 R R A ) AR TR T
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Figure 2. Electron potential change model (2)
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Figure 3. Numerical solution of minimal surface

3. soNEHEBER

DOI: 10.12677/csa.2019.95098 878 TFENER S N A


https://doi.org/10.12677/csa.2019.95098

7 5F

4.3. FZEFHPRE SO
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Figure 4. (a) Heat conduction model at = 25; (b) at # = 100; (c) at = 500
& 4. (a) 1 =25 AETAEEL; (b) 1= 100 BAEFAREL; (c) 1= 500 AfEFIRE
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Figure 5. Heat conduction model (2)
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Figure 6. (a) Electron potential change 2D graph; (b) Electron potential change 3D graph
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