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In this study, we developed a topology optimization method for wireless
power transfer devices considering magnetic and circuit properties. In the proposed optimization, TX
and RX coil shapes are determined by the parameter optimization for manufacturability, whereas the

magnetic core shape is determined by the topology optimization. After the circuit parameters
considering the eddy current loss in TX and RX coils are computed by using the homogenization-based
finite element method, the power transfer efficiencies of the optimized WPT device are evaluated by
using a SPICE simulation. It is clarified that the optimized WPT coils result in high efficiency
over 90% even when there is a misalignment. This is due to the fact that the magnetic coupling and
quality factors are improved by the cap-shaped magnetic core facing each other in TX and RX coils.
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