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Abstract :

Application of Wireless Power Transmission (WPT) in Space, such as Solar Power Satellite/ Station (SPS) and
feeding power to planetary exploration rovers, is discussed. However the realization has not been achieved due to
insufficient device capabilities. Attaining WPT has some advantages, which are reducing size and weight, becoming
battery less and allowing low cost. Therefore, it is necessary to improve each device’s efficiency and accuracy for
achieving WPT.

Particularly, conducting high power WPT in space requires high-power and high-efficiency amplifiers. Using
tube amplifiers operated in high-voltage conditions in space are depreciated due to discharge possibility. High
efficiency and high power amplifiers of over 1kwW and PAE50%, are entreated to achieve WPT in space and to
enlarge application of WPT.

In this paper, GaN having high efficiency potentials as high as tube amplifiers with lower operating voltages was
focused, and a design of a S-band 100W-class GaN Solid State Power Amplifier (SSPA) is introduced. Additionally a
1kW-class GaN amplifier unit with 100W-class SSPAs and Peltier cooling equipments with PAE52.5%, was
operated. Further, the structure, design method and experimental data of the 1kW-class power

combiner unit with high power amplifiers are described.
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