5.4.3. High injection effects

High injection effects occur in a bipolar junction tranggor, just like in a pn diode. Since under
forward active bias condition only the base-emitter diode is forward biased, one only has to
explore the high-injection effects of the base-emitter diode. Again is it the lower doped sde of
the p-n diode where high injection will occur fird so that we examine the high-injection
condition in the base region. The onset of high injection is therefore expected if the collector
current isequd or larger than:
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As for a p-n diode, high injection modifies the idedity factor of the collector current, making it
agoproximately equa to 2. The idedity factor of the base current however remains unchanged
gnce the minority carier dendty in the emitter does not exceed the mgority carier densty in
the emitter until:
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The net effect isthat the current gain decreases with increasing bias, or:
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This current gain reduction is by itsdf adready a good reason to not bias a bipolar junction
tranggor into high-injection. High-injection dso reduces the trandt time through the base, as
discussed in section 55.3, which further reduces its usefulness. In mogst practicd cases and
epecidly when the base is thin and highly doped, high injection will not even be observed in a
bipolar trangstor, as the effect of series resgtances will be dominant instead. Heterojunction
bipolar transstors have a much higher base doping so that high-injection does not occur in such
devices.



