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Electrical Characteristics of AlGaAs/GaAs HBTs

with different Emitter/Base junction structures
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Abstract

In this paper, we present the simulation of the heterojunction bipolar transistor with different
Emitter-Base junction structures. Our simulation results include effect of setback and graded layer. We
prove the emitter efficiency’s improvement through setback and graded layer. In 1995, the analytical
equations of electric field, electrostatic potential, and junction capacitance for abrupt and linearly graded
heterojunctions with or wihtout a setback layer was derived. But setback layer and linearly graded layer’s
recombination current was considered numerically. Later, recombination current model included setback layer
and graded layer will be proposed. New recombination current model also wil include abrupt heterojunction’s
recombination current model. In this paper, the material parameters of the heterojunction bipolar transistor

with different Emitter-Base junction structures is introduced.
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