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Magnetic Resonance Type Wireless Power Transfer/Transmission Technology for Small Devices 4
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Wireless power transfer is attracting attention as a technology that offers a convenient style of charging electric devices by simply placing them
on a charger, eliminating the need to plug them in to a power supply. Wireless power transfer using the magnetic resonance method has the advantage
that power can be transferred to relatively distant locations. In the case of small devices, however, although relatively short transfer distances are
usually sufficient, there is demand for larger tolerance of charger setting positions.

Toshiba TEC Corporation has developed a wireless power transfer/transmission technology for small devices by customizing the magnetic
resonance method to provide a short-distance power transfer range of within a few centimeters. As the inductive coupling coefficient remains at
around 0.1 to 0.3 due to the distances involved, it is possible to design a multi-resonant circuit satisfying the power transfer requirement by taking
the tendency of this inductive coupling coefficient into consideration. By applying simulation, we have developed a solution to derive the applicable

range from the coil distance, load, and circuit resonance conditions.
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Basic principle of magnetic resonance type wireless power transfer
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Basic configuration of high-efficiency inverter circuits
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Equivalent circuit of wireless power transfer and receiving circuit
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Equivalent circuit for simulation
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Results of simulation of input power, output power, and power conversion
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Coil coupling measurement environment
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Relationships between coupling coefficient, load, and output power
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