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Wireless Power Transfer System with Flying-Capacitor Linear Amplifier

for Reducing Radiation Noise Harmonics

Rintaro Kusui*, Keisuke Kusaka, Jun-ichi Itoh (Nagaoka University of Technology)

In this paper, a wireless power transfer (WPT) system with a flying capacitor linear amplifier (FCLA) is proposed.
The proposed system has FCLA using only n-channel MOSFETSs, the unfolder, and transmission coils. The FCLA
reduces the harmonics components of radiation noise because FCLA outputs sinusoidal voltage. First, the

configuration of the proposed system and the control method of FCLA are described. Next, the proposed system

operation is demonstrated by the simulation. Finally, the harmonics components of the primary coils current of the

proposed system and the WPT system with the flying capacitor converter is analyzed. From the analysis results, the
third harmonic is reduced by 8.55 dB with MOSFET active state.
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Fig. 1. Proposed wireless power transfer system.
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Fig. 2. State selection based on phase-shifted PWM.
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Fig. 3. Voltage control and gate-source signal generate diagram
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Fig. 4. Self-balancing function of FC in 4-series FCLA

Table 1. Simulation conditions

Parameters Symbol Value
Primary voltage Vbe1 283 V
Secondary voltage Vout 200 V
Output power P 1 kw
Transmission freawuency f 85 kHz
Coupling Coefficient k 0.3
Primary inductance Ly 250 pH
Secondary inductance L, 250 pH
Primary capacitance C, 140 nF
Secondary capacitance C, 140 nF
Number of series n 16
Flying capacitance Cre 10 pF
MOSFETs in FCLA TK5R1E06PL (Toshiba)
MOSFETSs in unfolder SCT3017AL(Rohm)
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(b) Flying capacitor voltages

Fig. 5. Simulation waveform
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