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Microwave Class-F InGaP/GaAs HBT Power Amplifier Considering up to 7th-Order Higher Harmonic Frequencies

Abstract - The first realization of a class-F InGaP/GaAs HBT amplifier considering up to 7th-order higher harmonic frequencies, operating at 1.9 GHz, is described. For a class-F
amplifier design in microwave frequency ranges, not only increasing the number of treated harmonic frequencies, but also decreasing quantities of intrinsic and parasitic elements
in a transistor is important. Measured PAE and collector efficiency are 78.7 % and 81.2 %, respectively, at V.. = 4.0 V and f, = 1.91 GHz in case circuit losses are de-embedded.

~—— INTRODUCTION

+ Class-F operation for a high efficiency amplifier

A high-efficiency amplifier
in the microwave region
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Efficiency for various circuit constructions of amplifiers
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The base-collector capacitance,
Chc, is decreased by lowering
collector doping density.
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brought near this condition.
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Shorted circuits for even order harmonics

and opened circuits for odd order harmonics
are added.

~—— CLASS-F LOAD CIRCUIT DESIGN

* A topology of a class-F load circuit

In order to obtain the voltage waveform, higher harmonic frequencies are treated to
shorted or opened circuit conditions using distributed constant circuits (stubs).
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» Characteristics of the fabricated class-F load circuits

* FR4 epoxy

* Low-loss resin
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(MAG : Transmittance of a circuit adding loss-less matching circuits.)

=> Circuit losses break class-F load condition at higher harmonics.
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