Development of 94 GHz millimeter wave rectifier
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Abstract Research on RF energy wireless power transfer (WPT) is actively carried out. Now, microwave is used
mainly as RF energy, since it is hard to be attenuated by atmosphere. Microwave WPT system is used to like Space Solar
Power System (SSPS). Millimeter wave is higher frequency than microwave. It has such a high straightness that
transmitted beam is not spread and receiving elements can be small. Currently, 94GHz is used as, for example,
anti-collision radars and weather satellites. However, due to the lack of high power transfer circuit between oscillator
which has waveguide interface and rectifying circuit which usually consists of planar waveguide, high power millimeter
wave rectifying antenna (rectenna) has not been developed. In this research, a microstrip antenna (MSA) and rectifier for
94GHz WPT was developed using MEMS process. MSA can be easily manufactured by putting a metal patch on a
printed board. Also, considering insert loss of DC block, diode series insertion rectifier was used as rectifier. For
performance evaluation finline is used to connect waveguide and microstrip line (MSL).

We developed a rectifier circuit of 94GHz by MEMS, and got 38 8% of rectification efficiency at the time of 104
mW, load resistance 120 Q. In addition, the output electricity achieved a maximum of 39 mW and succeeded in the
development of the rectifier circuit which worked with the electricity that was higher than the precedent study of the
other millimeter-wave rectifier circuit.
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