"FINITE BOXES" - A GENERALIZATION OF
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Two dimensicnal numerical simulatiom of complex semiconductor structures
requires an approach that improves the classical methods. Regions where a broad
grid spacing is sufficient may alternmate with domains where a fine mesh is
necessary. In our approach the discretization of the carrier transport
equations 1is pexrformed by replacing the partial derivatives with finite
differences. To be able to treat non rectangular geometries, we developed the
concept of "finite boxes'", which is a generalisation of the "terminating lines"
approach introduced by Adler /1/. The grid is generated automaticdlly according
to the specified device geometry and adapted during the solution process to
equidistribute the local discretisation error. /2/. The representation of the
mesh by a directed graph permits efficient utilisation of computer resources. A
modified Newton method is used for solving the discretized nonlinear system.
The coefficients of the Jacobian are calculated analytically for Poisson's
equation and numerically for the continuity equatioms wusing the algorithm
published by Curtis & Reid. /3/. This allows for correct calculation of the
derivatives of the physical parsmeters (mobility and generation =~
recombination). -The commonly known overshooting of Newton's method 1is
prohibited by a modification of the Jacobian as suggested by /4/. This allows
the use of a very efficient iterative algorithm as long as the error is
relatively large. After some accepted iterations we switch to a more accurate
sparse GauBl solver. Since the calculatien of the Jacobian is rather time.
consuming, a rank one update as well as a bypass of some equations of the system
increase the speed of calculation without loosing accuracy or convergence. An
efficient ordering algorithm of the equations ("minimum degree" /5/ modified for
directed graphs) minimizes £ill in during GauBian eliminatiom. OQur current
investigations concentrate on power devices (thyristor) and GaAs MESFET.
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