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Abstract

Bipolar junction transistors (BJTs), as important electronic components in analog or mixed-signal integrated circuits (ICs) and
BiCMOS (Bipolar Complementary Metal Oxide Semiconductor) circuits, are employed in the space environment. Therefore, the
research on characteristics and mechanisms of ionization damage in the BJTs is very important. Lower energy electrons are used as
irradiation source to study the ionization damage in NPN and PNP transistors. Various bias conditions are imposed on the emitter-base
junction to reveal the different bias conditions that contribute to the radiation effect on NPN and PNP transistors during irradiation
processing. The semiconductor parameter analyzer, Keithley 4200-SCS, is used to measure the change of electrical parameters of
transistors with increasing electron irradiation fluence in situ. Based on the measurement results, we find the degradation of transistors
is severe under reverse emitter-base bias, and is lowest under forward emitter-base bias, while it is medium under zero emitter-base

bias at a given irradiation fluence.
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