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Study on Intermittent Microwave Power Transmission to a ZigBee Device
Takuya ICHIHARA  Tomohiko MITANI and Naoki SHINOHARA

Research Institute for Sustainable Humanosphere, Kyoto University ~Gokasho, Uji ,Kyoto, 611-0011 Japan
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Abstract Battery problems of a wireless sensor device including its lifetime and exchange cost are serious obstacles to
constructing a wireless sensor network. The objective of the present study is to drive or charge a ZigBee device by intermittent
microwave power transmission, which is compatible with a wireless sensor network. We conducted three kinds of experiments
to investigate intermittent microwave power transmission toward a ZigBee device. First, supplying microwave for a set of the
rectifier and a load intermittently, we measured RF-DC conversion efficiency of the rectifier circuit. We found out that the
rectifier could supply the DC power for the output load more efficiently with the intermittent transmission than the continuous
transmission. Second, we investigated the influence of the power supply microwave on the network communication. As
continuous microwaves near ZigBee-communication-frequencies were irradiated to the devices, communication became
interrupted in the power density of 10 pW/cm? However, the ZigBee devices could communicate correctly in the much higher
power density of 1 mW/cm? using intermittent power transmission. Finally, we realized to drive a ZigBee device by
intermittent microwave power transmission with the ZigBee device kept participating in the communicational network.
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