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On the development of succesive finite element code for
semiconductor devices analysis
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ABSTRACT

In the finite element analysis of semiconductor devices analysis, the solution often bhe
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
using stability test and an adaptive mesh refine scheme is introduced to eliminates the

divergence properties.

A test calculation of GaAs MESFET model reveals that the proposed scheme has a robust
self - convergence property and is suitable for the semiconductor devices analysis.
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Fig.2 GaAs MESFET Model
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Fig.4 Quasi- Fermi level distribution
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Fig.5 The adaptive mesh refinement procedure & its
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2 % #® 89 (Symbol List)
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(electric potential) Volt

— 116 —



barbp : & A 2P F9

(quasi-Fermi level) Volt
E :BR  (electric field

intensity) V/cm
np :A"d FE EF, FA

(carrier density) cm™3
NG M HE

(donor density) cm™3
Na :q40¢] #WE

(acceptor density) cm™?
Tady A, AT BRHE

(current density) A/cm ?

L

144, 2% F# ( generation,

recombination rate)cn®sec™

.0, Al 2le] ik R (carrier dif-

fusion constant) cm?sec™!

(el BEE

(carrier mobility)cm?/V sec
Bzl FE (Boltzmann
. constant) J/K
: fEE B

(absolute temperature) °K
: Bzt (magnitude of elect-
ric charge) C
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(intrinsic density)
s 4B HEEA (semiconductor
permittivity) F/cm

cm™3
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