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Abstract

In recent years, with the improvement of living standard, the development of
wireless communication has become the most important technology, not only in
academic circles but also in the industries. Microwave transistors are backbone of
these modern wireless communication systems. The Si-based SiGe HBTSs
(hetero-junction bipolar transistors) have the better transistor performance than

Si-BJT and have the lower cost beneficial results than 111-V compound materials.

The purpose of thesis is to investigate the characteristic of equivalent
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small-signal model and analyze the bias dependence and geometry effect for
parameters of SiGe HBTs. The small-signal model in this thesis not only improves
substrate parameters extracted but also simplifies the formulas of intrinsic element
extraction. On the other hand, we investigate how to predict these non-linear effects
and the parameters variation with device scaling down. Finally, we research the
characteristics improvement for different structures. We can optimize the efficacy of

SiGe HBT by way of analyzing the device’s construction.
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