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Developnent of a self-convergent finite elenent code for semiconductor analysis
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Abstract

During the finite element analysis of semiconductor devices, the solution often be
diverged due to the numerical instability of discretized equations, To overcome this
problems, a noble finite element code which guarantees a successful convergence is
developed. The factor of divergence in the current continuity equation of semiconductor
governing equations is derived by stability test, It is known that the factor of
divergence is the element constant m by the test., And an adaptive mesh refine scheme is
proposed to eliminate the divergence properties during calculation,

A test analysis of GaAs MESFET mode! reveals that the proposed scheme has  robust
self-convergence property and the refined elements are well concentrated at proper
area,
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Table 1 Normalization factor table

L 3 ‘ Syabol Norzmalization Factor
)
2} E{position coordinate) { Xy L= (e Vi s qm'?
A| b2t E(time coordinate) t L
M H(electric potentiatl) & Ve . T
EHE o] R4 (quasi- . o Ve
Ferai potential)

2o Y=(carrier desity) np n
donar, scceptor Y& Neo N n
A®Y E(current density) 3. dnda -am /Ly
qME, YL (generation, G.R n /L
recogbination rate)
Ipabab4(diffusion constant) D, Dy 1
o| F=(uchilities) Ha, iy 1V,

it 2 71% A9
Table 2 Definition of symbols,

e 3 o Lid]
2 FAY NI {electric potential) Volt

Pn @a | E MEo] X4 (quasi-Ferni potential) Volt

n, p | 7i2]o] = Mz}, AF (carrier density) ca®
Ny | =fu = {donor density) e
N S g (acceptor density) ca®

A
G.R | 44 Ju A+

(generation, recombination rate)i ca® sec’

qQ AL (sagnitude of electric charge) | C
£ v #¥g (sepiconductor permittivity) F/ea
Y pau; [OlFE (mohility) ca’sec’'v!
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