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HF-Band Wireless Power Transfer System with Adaptive Frequency
Control Circuit for Efficiency Enhancement in a Short Range
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Abstract

In this paper, we proposed an HF-band wireless power transfer system with adaptive frequency control circuit for
efficiency enhancement in a short range. In general, a wireless power transfer system shows an impedance mismatching
due to a reflected impedance, because a coupling coefficient is varied with respect to separation distance between two
resonating loop antennas. The proposed method can compensate this impedance mismatching by varying input frequency
of a voltage-controlled oscillator adaptively with respect to separation distance. Therefore, transmission efficiency is
enhanced in a short distance, where large impedance mismatch occurs. The adaptive frequency circuit consists of a
directional coupler, a detector, and a loop filter. In order to demonstrate the performance of the proposed system, a
wireless power transfer system with adaptive frequency control circuits is designed and implemented, which has a pair
of loop antennas with a dimension of 30x30 cm’. From measured results, the proposed system shows enhanced
efficiency performance than the case without adaptive frequency control.
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Fig. 1. Wireless power transfer system with rectangular loop antennas.
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Fig. 2. Transmitter circuit of wireless power transfer sys- (2 2%
tem with an adaptive frequency control circuit. (a) Circuit diagram
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Fig. 4. Circuit diagram of a directional coupler.
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Table 1. Measurement results of a designed direc-
tional coupler.

Parameter Value Parameter Value
S —17.6 dB S —38.0 dB
Si2 —04 dB S31 —12.5 dB
$11 —04 dB S5 —37.0 dB
S22 —18.0 dB Sa —12.5 dB
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