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8—?+ka—z+ka—zzea—;;+ea—;;, (z,y) € (0,2) x (0,2), t > 0, (4.1)
HKEwmA ) )
1 (x — kt —0.5) (y —kt —0.5)
ul@,y.t) = 4t+1eXp(_ c(dt+1)  e(dt+1) )

FATH A SCHE A 18 158 RA PRI R 0 7 ok 1) A (4.1), R K 1 Mk 2, Hep
E=u—u, WIREERE, |E|p BRIREERER L2 B, rate FRIBETHR, 8RR
WEXRT hENE. R1AHWRZYT AR e =02 MXT WAL b =02 FAIZRE; &2
R Y HORNRE e = 0.2 XTI RE b =10 B 45 R, ZRERW, WHELT, ik
R E MRS, F—MBET, WM AT 2, BEMEL T, B4 WSS XTI & R
B, WOSKBA /N T 2, T BB B /N A A BE R B 8 — P % 0 28 A RE BB, X A b B X
T o A TR X B vk ) B R

F1e=02 k=022 =1,1=0125

M 8 16 32 64
|E|l;=  0.67250 x 1072  0.17479 x 1072  0.44062 x 107  0.88263 x 10™*
rate 1.94 1.99 2.31

B 3.61 3.05 2.78 2.69

#2 =02 k=10, & =1, t = 0.78125 x 107>

M 32 64 128 256
|E|l;= 021541 x 107" 0.68665 x 1072  0.20051 x 1072  0.52896 x 1073
rate 1.65 1.78 1.92

1654 1.38 1.44 1.49 1.55
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MODIFIED UPWIND FINITE VOLUME SCHEME
FOR SEMICONDUCTOR DEVICE

YANG Qing
(School of Mathematics Science, Shandong Normal University, Jinan 250014)

Abstract The mathematical model of the semiconductor device is described by the
initial boundary value problem for a system of three quasilinear partial differential equations,
where the electrostatic potential equation is elliptic, the electronic conservation equation and
the hole concentration equation are convection-dominated diffusive. The electrostatic potential
equation is approximated with the aid of finite volume method, while the electron and hole
concentration equations are approximated with modified upwind finite volume schemes. Error
order O(h + At) in H'-norm and error order O(h? + At) in L?2-norm are obtained, respectively
for potential and concentration.

Key words Semiconductor device, initial boundary value problem, upwind scheme, finite
volume method, error estimates.



