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Abstract

The transmit RF circuits used in wireless communications with digital modulation method are required to
be the high linearity. In order to achieve this requirement, the externally controlled architectures have been
proposed. By applying them to the transmit RF circuits, high linearity performance can be achieved,
whereas small signal and low cost are not usually realized. If the self controlled architectures according to
power level, temperature, and so on, are presented, the attractive RF circuits are expected to be realized.

In this study, the high functional bias circuit schemes which are the kinds of the self controlled
architectures were proposed, and some monolithic transmit RF circuits with them were investigated. The
semiconductor processes used for the RF circuits are various according to the usage and the desired
performances, and they are roughly divided into two kinds. One is GaAs process that is compound
semiconductors, and the other is Si-based process. Therefore, it is necessary to consider the kind and the
feature of the process for the functional bias circuit schemes.

Chapter 1 summarizes the background and the technical issues, and shows the location of the proposed
bias circuit schemes and the RF circuits with them.

Chapter 2 proposes the on-chip temperature compensation active bias circuits in order to realize the high
linearity independent of the temperature conditions, and its application to a GaAs FET power amplifier (PA)
for radar system is described. The fabricated results showed that the small gain deviation could be achieved
without RF performance degradation, and that the proposed bias circuit was useful for the high linearity
GaAs FET PA.

Chpater 3 proposes the constant voltage / constant current (CV/CC) parallel operation PA configuration in
order to realize the both high linearity and low current consumption at the low output power level, and its
application to a GaAs HBT PA for W-CDMA terminal is described. The fabricated results showed that the
high linearity under the low quiescent current operation could be achieved, and that the proposed
configuration was useful for high linearity GaAs HBT PA.

Chapter 4 proposes the self base bias controlled circuit in order to realize the both high linearity and low
current consumption at the low out put power level, and its application to a SiGe HBT driver amplifier for
W-CDMA terminal is described. The fabricated results showed that the high linearity under the low
quiescent current could be achieved, and that the proposed bias circuit was useful for the high linearity SiGe
HBT driver amplifier.

Chapter 5 proposes the BICMOS analog pre-distortion linearizer using self base controlled amplifier, its
applications to GaAs FET PA and LDMOS PA for W-CDMA base station are described. The fabricated
results showed that the proposed linearizer was useful for PA with both high linearity and high efficiency in
the broad band wireless communication systems.

Chapter 6 proposes the self controlled mixer in order to realize the high linearity and broad-band, and its
application to a SiGe BICMOS quadrature modulator for cognitive radio. The fabricated results showed
that the high linearity could be achieved under the broad-band baseband signal, and that the proposed
configuration was useful for high linearity SiGe BICMOS mixer/modulator.

Chapter 7 summarizes the results of this study and shows the foresight in the future.




