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Abstract

The aim of this study is to develop RF-circuit techniques for achieving RF modules
conducting several wireless communication systems. To accomplish the aim, RF-circuit
techniques for both multi-mode/multi-band (MM/MB) RFIC and low-power-consumption
operation have been investigated. For MM/MB operation, techniques to achieve full-band LTE
(Long Term Evolution), that is the newest mobile communication system, was investigated.
More specifically, circuit techniques both to widen frequency range of frequency synthesizer
and to achieve low-noise transmitter output managing high linearity have been proposed. As for
low-power operation, low-power voltage controlled oscillator (VCO) and low-power frequency
divider were proposed. These techniques were confirmed their effectiveness through
measurements.

Chapter 1 describes the motivation and background of this study.

Chapter 2 describes wide-band frequency synthesizer. Especially, proposed techniques to
suppress VCO-gain variation, which is negative effect caused by widening frequency range of
VCO, is described. The proposed technique using transformer coupled LC resonator reduces the
VCO-gain variation in 1/3 of that of conventional VCO.

Chapter 3 describes an LTE transmitter. Especially, proposed techniques for quadrature
modulator (QMOD) and on-chip balun to achieve SAW-filter-less and on-board-balun-less
transmitter is explained. A passive QMOD using band-pass filter based 1/Q summing
contributed to achieving low-noise RF transmitted signal with maintaining both high linearity
and low-power consumption. A triple-layer balun contributed to reducing chip size of the balun.

Chapter 4 describes a low-power frequency synthesizer. Especially, proposed techniques for
VCO and frequency divider are explained. A dual-transformer output techniques was proposed
and applied to the VCO. This technique contributed to reducing power consumption for buffer
circuits for distributing the VCO output to up (and/or down) convertor and prescaler. A
single-balance mixer based dynamic frequency divider exhibited wide frequency range with
maintaining both low-power consumption and small area.

Chapter 5 concludes the dissertation and provides the future prospects.




