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ABSTRACT
We present a singular perturbation analy-
sis of the fundamental semiconductor de-
vice equations which form a system of
three second order elliptic differential
equations subject to mixed Neumann-Dirichs
let boundary conditions. The system con-
sists of Poisson's equation and the con-
] tinuity equations and describes potential!
. and carrier distributions in semiconductor
| devices. We demonstrate the occurence of |
internal layers at surfaces across which |
" the impurity distribution has a jump-dis-'
continuity (these surfaces are called
- "junctions") and the occurence of boundary:
layers at semiconductor-oxide interfaces.
We derive the layer-equations and the re-
duced problem (charge-neutral-approxima-
tion). Numerical results for diodes, thy-.
ristors and transistors are presented.
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