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Abstract :

These days, wireless power transfer is consider to be applied for power feeding to many kinds of devices.
And in this research, microwave active phased array for use of wireless power transfer to a micro aerial vehicle
(MAV) is developed. In the assumed system, power is transmitted to a circling micro aerial vehicle (MAV) by
microwave beam of 5.8GHz, which is formed and directed to the MAV by the active phased array antenna. This
unmanned MAV is assumed to be used for observation of an area where human can’t reach.

In the previous system, which had been developed in our laboratory, horn antenna was adopted as antenna
element of active phased array. Although a gain of horn antenna is larger, separation of antenna elements can’t
help becoming larger because of its size. It lead to a large side lobe when a beam is steered. Then we adopted
patch antenna, which can be easily manufactured and make antenna separation small, as antenna element.

As the MAV is circling, the transfer beam should be circularly polarized to transmit power at high efficiency
without depending on the yaw angle of the MAV. However, it is difficult to manufacture an antenna for perfectly
circularly polarized wave. Then, in order to realize better circular polarization, a sequentially routed antenna
(SRA) was applied to the power transfer antenna. As a result, the axial ratio of 0.440dB was accomplished.

Using above antenna element, an 8-element active phased array was formed, and power density
distribution of the beam formed by it was measured at 1,500mm altitude. Input power is about 5.6 W. As the

result, the peak power density was 2.63 mW/cm?.
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