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A WPT system with flying-capacitor linear amplifiers

on both the primary and secondary sides for radiation noise reduction

Shunsaku Nomoto, Keisuke Kusaka (Nagaoka University of Technology)

Wireless power transfer (WPT) systems generate leakage magnetic fields due to their operating principle. Therefore,
minimizing harmonic electromagnetic fields (EMF) is crucial to comply with standards published by CISPR. A WPT
system utilizing a flying capacitor linear amplifier (FCLA) as a power supply has been proposed to mitigate radiation
noise. However, this work has not considered the effect of a rectifier on the secondary side. This paper proposes a
WPT system with flying-capacitor linear amplifiers on both the primary and secondary sides to reduce voltage
harmonics applied to the primary and secondary coils. Experimental results show that the WPT system using 12-series
FCLA prototypes decreases the third-order harmonic component of radiation noise by 15.4dB compared to the
conventional WPT system with a square-wave output inverter.
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Fig. 1. A proposed WPT system with flying-capacitor linear amplifiers on the primary and secondary side.
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Fig. 2. Operation examples of the proposed WPT system with
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2-stage flying-capacitor linear amplifiers.
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Table 1. Experimental conditions.

Parameters Symbol Value
Input or output DC voltage Vel Square: 94V
Vb2 Sin: 120V
Output power Pou 1.0 kW
Operation frequency f 85 kHz
Capacitance of flying capacitors - 20 uF
Inductance of WPT coils Ly, Ly 64.4 uH
Capacitance resonant capacitors Cn, Cn 54.4 nF
Coupling coefficient k 0.187
Number of MOSFETs n 12
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Fig. 3. Operational waveforms of WPT systems.
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