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Abstract

In this paper, we will concentrate on two topics of Radio Frequency Integrated
Circuits design issue. One is parameters extraction of InGaP/GaAs Heter-junction
Bipolar Transistors using VBIC (Vertical-Bipolar Inter-Company) Model. The second

is implementation and design of high speed prescaler.

We will discuss about the effects which were implemented in the VBIC model
but not include in Spice Gummel-Poon model. Then model InGaP/GaAs HBT using
VBIC model to demo the capability of VBIC for both DC and AC characteristics.
VBIC cannot model the HBT well infthe part of transit time, since it use SGP
equations which cannot tell the real case under different bias conditions to describe
T ¢ Finally, a 1-D physical-based transit' time model is used to model InGaP/GaAs

HBT.

The second part of this thesis is high speed prescaler. We will design and
implement two prescaler for RF usage. The first is a SGHz dual-modulus prescaler in
SiGe technology consuming 31 mA from a 3.5 V supply. The prescaler (/4/5) can
work up to SGHz and the input return loss is below -7.5dB before 7.5GHz. The
second one is comparison of two different topologies for truly 50% duty-cycle
divide-by-3 circuit. The SHH topology can really extend input frequency range 30%

for the divide-by-3.
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