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Abstract

Solar Power Satellite (SPS) is expected to be a future sustainable power system using a very large
satellite. SPS requires a peculiar method that the energy generated in space is transmitted by the wireless
technologies utilizing microwave or laser to the ground sites. The sunlight in orbit is unaffected by the
weather and any time day or night, so the SPS is considered to be a stable and clean power system.

We are developing a breadboard model (BBM) for a wireless power transmission (WPT) demonstration
experiment using a small scientific satellite toward a solar power satellite . The purposes of the SPS small
satellite experiment are to establish a precise directional control method from the orbit to the ground and
to clarify the effect of the plasma in ionosphere on microwaves. The model is used to evaluate a WPT
mission instrument for the SPS small satellite. Furthermore, we made a prototype of microwave power
amplifier modules utilizing the high efficiency GaN amplifier in order to evaluate a  phase amplitude
error caused by the temperature change.

In this report we describe the performances of the GaN amplifier module, and experimental results of
the high power transmission experiments using phased array antenna system consisted of 32 sub-array
elements. Also, we discuss about the amplification circuit to apply for a small scientific satellite
experiment.
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