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Abstract

Development of Microwave Power Transmission (MPT) System with huge phased arrays (diameter: 1.0km~),
very accurate beam control (less than 0.0001 degree), high overall efficiency and light weight is necessary to
realize Space Solar Power System (SSPS) cconomically. To satisfy these requirements, a Phase Controlled
Magnetron (PCM) is considered to be suitable for a microwave transmitter. The PCM, developed by our research
group, takes advantages of high power, high DC-RF conversion efficiency, low cost, and light weight. A typical
output power from the PCM is more than 300W, while an output power from one antenna element is less than |W
for SSPS parameters. Power dividers and phase shifters after the PCM output are necessary to satisfy SSPS
parameters and it leads to disadvantages. The power dividers and the phase shifters are inserted after the high
power microwave output, thus an insertion loss in these elements is critical for overall efficiency. Therefore, the
loss after the PCMs must be reduced to realize the PCM-based MPT system.

In this paper, a slot-coupled Active Integrated Antenna (AIA) system is proposed as one of the solution of the
MPT system for SSPS, which is composed of a waveguide slot as a power divider, an AIA as an active device part
(low-loss phase shifter / high efficiency amplifier) and a planar antenna layer. By using an electromagnetic
coupling between the AIA and the waveguide slots, thin and light AIA structure can be realized. One of the
important factors of the slot-coupled AIA is a coupling factor of the electromagnetic coupling between microstrip
lines and waveguide slots. In the study, improvement of the coupling factor is studied. By tuning the
electromagnetic coupling structure, mainly the waveguide dimensions, a coupling factor of more than 90% is
achieved for 2-element model. Besides, semiconductor-amplifier-based MPT system is also studied. Amplifier
integrated on the AIA should have high power, high efficiency and small size to realize thin planar AIA structure.
As a basic study for high-efficiency AIA amplifiers, a Class AB amplifier is studied, designed and fabricated.

Measured S-parameters are good agreement with simulated results. Measured PAE is 47% at 0dBm input power.

* Presented at 7th SPS Symposium, 16-17 September, 2004
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