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Abstract

This paper proposes a three-coil wireless power transfer (WPT) system that utilizes a repeater to enhance efficiency in mobile
environments. The proposed system was designed and experimentally validated by considering the Qi2 standard and operating constraints
of switched-capacitor chargers commonly used in mobile devices. The key features of the proposed system are as follows: 1) minimizing
the equivalent receiver series resistance by reducing the number of turns in the receiver coil to improve efficiency under high-current
conditions, and 2) employing a repeater coil to compensate for efficiency degradation under high-load resistance conditions. Thus, the
repeater enhances the overall quality factor of the system while maintaining low receiver resistance. This approach provides a solution
to address receiver efficiency challenges in low-load resistance and high-power mobile WPT systems. Experimental results demonstrate
that compared with the conventional two-coil Qi2 system, the proposed design achieves a 13 % efficiency improvement at a 5 Q
heavy-load condition, and mitigates the efficiency drop by 11 % at a 40 Q light-load condition.
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