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Abstract A theoretical model including recombination effects in the space-charge-region
(SCR) for graded heterojunction bipolar transistors (HBTs) is presented in this paper.
The device characteristics of AlGaAs/GaAs graded HBTs are studied by using the model.
It is demonstrated that the recombination rate in the graded region increases significantly
due to an increased injection of carriers into the emitter SCR. As a result, the recombina-
tion currents in the SCR dominate over the base current and réduce the current gain, espe-
cially in the low current region. The recombination effects are more serious when a set-
back layer is used between the emittér and base. To reduce the recombination currents in
‘the SCR, the graded region width and setback layer thickness should be controlled careful-

ly for the actual devices.
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