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Abstract

We present a self-consistent., 2-dimensional solution of the Poisson and Sch rédinger
equation based on the finite difference method with a nonuniform mesh size for a
AlGaAs/GalnAs/GaAs HEMT device. During the iterative self-consistent calculation,
however, we calculate Schroédinger equation only a some region of device, not a fully region
in order to save the memory and the speed -up of computation. and then use the
approximated data for the other region using by a interpolation method with a given
values. Also we adopt the proper matrix transformation method that allows preservation
of the symmetric_form of the discretized Schrodinger equation even with the use of a
nonuniform mesh size,therefore.can reduce the computation time. We calculate the
wavefunction, eigenstates and the electron concentration at channel layer under the
thermal equilibrium and the biased conditions. respectively. Also.these parameters are used
to solve 2-dimensional distribution of potential in the entire region of device.It is proved
that the method is very efficient in finding eigenstates extending over relatively large
spatial area without loss of accuracy.So. it can be used rather easily in any arbitrary
modulation doped sutucture.
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