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Abstract:

A Micro Aerial Vehicle (MAV) flight using microwave power supply has been planned
in the department of Aeronautics and Astronautics, the University of Tokyo, as a part
of Japanese Center of Excellent projects.

The 5.8GHz microwave is provided by a Field Effect Transistor, and divided into five
lines. Their phases are controlled using 6-bit digital phase shifters and a LabVIEW
system on a PC. Then, each of them is amplified to 0.7W by FET amplifiers and led to a
horn antenna.

Measured microwave power profiles showed that the main lobe of the profile has the
divergence angle of 9deg and is steerable £9deg as well. The beam is pointed using
software in the PC.

Another important rectenna element is the rectifier. We adopted the microstrip-line
circuits. The current rectification efficiency is 25% at 150Q impedance and 5 % for 30€2
impedance of the external load. The rectennas are connected in parallel to have enough
receiver area to drive a MAV model.

Further improvements are necessary, but we were successful in amplifying
electricity using a parallel array for the rectenna to drive a micro electric motor
designed for MAV. We have demonstrated the operation of the electric motor of MAV at
40cm altitude.

In the future, we would like to analyze the performance/capability of the individual
rectifier, which make up the rectenna, from a logical perspective. Then, we are

planning to demonstrate it steering by tracking system and phased array system.
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Characteristic rectenna array

Series connection | Parallel connection
height(cm)Input P(W)power ratio _power drop(%) power drop(%)
42 3.5 1.1 50.3 12.4
62 3.5 1.07 49.2 9.1
82 35 1.04 49.6 10.3
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