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Abstract

AlGaAs/GaAs HBTs are developed well enough to be commercialized as an active device in
optical transmission system, but there remains the unanswered questions about reliability. In this
paper we applied the reverse constant current stress at the high voltage in avalanche region for a
long time to find out a new degradation mechanism of junction I-V. The junction off-set voltage
at which the current vanishes to zero was shifted to the negative direction of applied bias due to
the increment of leakage current as the stress time increases. It was identified that the degradation
was induced by the hot carriers which were generated at space charge region and trapped at the
interface between GaAs base and the passivation nitride enhancing the electric field across the mesa
edge.
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Table 1. Composition of AlGaAs/GaAs HBT.
wEd  EA) Al mwE O

(cm™)
n-InyGai-xAs 5000 05 Si 2% 10"
n-InGa;vAs 5000 0—05 Si 2% 10"
n-GaAs 500 Si 5% 10"
n- AlGaixAs 300  0-03 Si 5% 10"
n-AlGai<As 1200 0.3 Si 5x 10"
n-AlGaixAs 300 03-0 Si 5% 10"
p-GaAs 1200 C 4x10"
n-GaAs 10000 Si 2x10"
n-GaAs 60000 Si 5x 10"
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