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Abstract

It has long been accepted that a numerical solution of the drift— diffusion equations constitutes
a standard approach to the simulation of a semiconductor device, The model usually assumes a
constant temperature, €.g., room temperature, for the carriers and the lattice. However, in a mini-
aturized device where impact ionization becomes conspicuous, a large current density can concen-
trate at a high field region, leading to the creation of a localized hot spot due to an abrupt increase
of lattice temperature. Therefore, in order to accurately simulate this situation, it is necessary to in-
clude the heat flow equation in the device model. In this paper, the conventional drift— diffusion
equations and the heat flow equation are solved self — consistently, with the discretization based on
a modified Scharfetter— Gummel approximation. As result, it is found that the lattice temperature
shows a localized increase of 75 degrees under normal biasing conditions.
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