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Abstract

Realizing 5.8GHz-band high-efficiency power amplifiers with appropriate linear characteristics is
one of the key issues for microwave power transmission systems such as SPS and the other wireless
power transmission systems. Class-F amplifiers with a pre-distortion circuit can be considered as an
unquestionable candidate for this purpose. To perform perfect class-F operation, load impedance for
a transistor output current source is set to be zero at even order harmonics and is set to be infinity at
odd order harmonics, while a power factor of minus unity is retained for a fundamental frequency. In
the class-F amplifier design, an obstacle is the existence of parasitic capacitance and inductance in a
transistor. These parasitic elements should be perfectly cancelled up to at least 29 GHz that
corresponds to the 5™ order higher harmonics.

This paper describes a novel method for solving above issue. A reactance function that has zeros at
even harmonic frequencies and that has poles at odd harmonic frequencies is expanded to a L-C ladder
circuit including parasitic elements through the use of the second Cauer canonical form. One stage of the
L-C ladder circuit can be approximately replaced to a distributed circuit element for higher frequency
operation. The proposed method allows parasitic compensation up to an arbitrary harmonic order by
adding zeros and poles. According to the proposed method, a class-F amplifier using an AlGaN/GaN
HEMT has been fabricated at 5.8 GHz. The fabricated class-F amplifier delivered high efficiency
characteristics, with a maximum drain efficiency of 79.9%, a maximum power-added efficiency (PAE) of
71.4%, and an output power of up to 33.4 dBm at 5.86 GHz. In addition, an independently biased
two-diode linearizer has been successfully developed for compensating sophisticated AM-AM and

AM-PM conversion characteristics for the class-F amplifiers.
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