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Abstract

In the past few years, wireless power transmission (WPT) technology attracts attention
towards the electric power supply to home electronics, electric vehicles and so on. Japan Space
Systems(J-spacesystems), formerly known as Institute for Unmanned Space Experiment Free
Flyer (USEF), has been studying WPT from the beginning of 2000s. J-spacesystems has
focused on the microwave power transmission, which is capable for long-distance application,
as a key technology for the realization of future Space Solar Power System (SSPS).

In Japanese New Space Basic Plan, which was issued in 2009, SSPS was noted as one of the
research and development program to be promoted. J-spacesystems is now conducting this
program with industries and academic organizations under the contract of Ministry of Economy,
Trade and Industry (METI). The goal of SSPS is to be a commercial energy plant which
transmits 1GW level electric power from space. As the space segment of an SSPS will be large
(large transmission antenna on geostationary orbit), the phased array transmission system should
be light and highly efficient. We are now developing thin and very efficient sub-array antenna
using GaN HEMT and class-F amplifier. The target thickness and weight ratio of this sub-array
are less than 40mm and 50g/W respectively.

We are now planning a ground Microwave WPT(MPT) demonstsration. The microwave
power transmitted from the power transmitting section (four independent tranmitting modules)
is 1.6kW(total) , and the power receiving section(rectenna) at about 50m distance from it
collects RF power and converts to DC power. Though the diodes used in the rectenna modules
are existing commercial product, we are developing a high efficient diode using GaN Schottky

barrier diode in parallel for future applications.
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