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Abstract

Many users desire to charge their Internet of Things (IoT) devices such as mobile or
wearable devices wirelessly. Wireless power transfer technology using resonant magnetic
coupling makes it possible to charge a receiver that is distant from the transmitter.
However, the receiver can take various orientations over that distance, and this causes
problems, such as an extreme decrease in power transfer efficiency in certain cases. To
solve this problem, we developed a method to control the direction of the magnetic field
corresponding to the various orientations of the receiver, so that efficient power transfer
can be achieved. To control the magnetic field direction, we selected the current path using
multiple transmitter coils. As an example of the developed system, we made a transmitter
in a table shape with a receiver in a smartphone. With this system, we demonstrated
that a smartphone in use can be charged wirelessly by placing it above or on the table,
and proved the validity of the three-dimensional (3D) wireless power transfer system. In
this article, we explain the 3D wireless power transfer system that we developed. We also
introduce various efforts we have made for domestic and international standardization or
institutionalization to popularize wireless power transfer systems.
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