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A Two-Dimensional Non-Isothermal Distributed
Transistor Model

Gao Guangbo and Wu Wuchen
(Department of Radio and Electronics, Beijing Polytechnic University)

Abstract

A model called two-dimensional non-isothermal distributed transistor direct current
mode] for bipolar transistors is proposed. In this model, the high injection effect in the
base, the kirk effect, and the current crowding effect caused by the in-base resistance
and the emitter metallized sheet resistance are considered. The fact that the three-dimen-
sional non-uniform temperature distribution will influence the effects mentioned above
is also considered. Using a computer, the nonlinear coupled equations describing the
model’s electric and thermal characteristics have been solved with the descent method.
The two-dimensional values of the temperature and the current in the emitter region of
transistors have been presented. The computed results are in good agreement with those
measured by experiment. With this model, we can earry on with the computer aided
design of the transistors, predict the safe operating area of the power transistors, and
direct the reliability design of the devices.





