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Simulation of Charge Storage in Silicon
Switching Transistor

Xia Wuying

(Institute of Semiconductors, Chinase Aoademy of Sciences)

Abstract

As far as silicon switching transistors are concerned, the measured storage time T's
increases or keeps constant with colleetor ecurrent inereasing, when the forward driving
base current I, and the reverse driving base current I, are constant. This experimental
result can not be explained and simulated by the ordinary Ebers-Moll model. In experi-
ments we have seen that the collector forward current in silicon switching transistors is
mainly the recombination current in the space charge region and not the injected current.
This recombination current is not accompanied with charge storage, as a result it can
play the role of antisaturation. The antisaturation degree depends on the eollector cur-
rent, the collector and base series resistance, and the current gain. We call this effect as
‘“ Antisaturation effect caused by recombination current in space charge region’’, We
propose a model which includes this antisaturation effeet. With this model we can simu-
late transistor characteristics which can not be simulated by the ordinary Ebers-Moll
model. Moreover, the result caleculated with our model is conform to the experimental
result,





