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A wireless power transmission system efficiency is defined by following three processes: (1) DC
power at the input of the system is converted into microwave power (DC-RF conversion efficiency),
(2) the microwave power is spread our from a transmitting antenna and the beam formed and directed
at a rectenna array (power collection efficiency), and (3) microwave power is converted back into DC
power with the rectenna array (RF-DC conversion efficiency). The total system efficiency is then
defined as the ratio of the DC output power to the DC input power. We assembled overall wireless
power transmission systems and obtain data on them in order to enhance a system efficiency [1].

A magnetron is an attractive device for DC-RF conversion because it is low-cost and offers a high
efficiency. Additional circuits make it possible to control a phase of an output signal from a
magnetron. A power collection efficiency is determined by sizes of antennas and transmission distance.
When a collection efficiency is designed to be relatively high, the appling a small aperture transmitting
antenna and a high power microwave source makes a transmission distance short and it causes
extremely high power intensities on a rectenna array. Then, high power receivable rectennas
(rectifying antenna) are needed for a high power wireless transmission.

We developed 4 kinds of high power rectennas [2]. The maximum receivable power was about
17W. In this paper we will show how to arrange these rectennas in a rectenna array and estimate an
approximate RF-DC conversion efficiency of the rectenna array.

[1] T. Miura, N. Shinohara, and H. Matsumoto, “Design of microwave power receiving system
corresponding to microwave energy beam,” Proceedings of the 1st SPS (Space Solar Satellite)
Symposium, Tokyo, pp. 91-96, Jan. 1998.

[2] T. Miura, K. Hirayama, N. Shinohara, and H. Matsumoto, “Study of a High Power Rectenna for
Microwave Power Transmission,” IEICE Vol.J§83-B, in press.
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