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High Frequency (MHz) LLC Resonant Converter for a Capacitor Coupling
Wireless Power Transfer (CCWPT)

Young-Soo Youw, HyunWon Moonz, and Kang-Hyun Yi'"

Abstract

This paper proposes a high-frequency (MHz) LLC resonant converter for a capacitor coupling wireless power

transfer (CCWPT). The CCWPT uses electric field in the coupling capacitor between the transmitter and

receiver electrodes with a dielectric layer. Given that capacitance is very small and the impedance is large,

transferring power with a simple series resonance is difficult. Therefore, the high frequency (MHz) and high Q

factor LLC converter is proposed to reduce the impedance of the coupling capacitance and to obtain a high

output voltage. This paper deals with the operation analysis of the proposed LLC converter and a theoretical

capacitance estimation. The operation and features of the proposed CCWPT LLC converter is verified with a

4.2 W prototype for charging mobile devices.
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Fig. 1. Simple structure of the WPT system using
magnetic coupling.
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Fig. 2. Simple structure of the CCWPT system.
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Fig. 3. Proposed high frequency LLC converter.
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Fig. 4. Key waveform of the proposed circuit.
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Fig. 5. DC voltage gain of the proposed converter.
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Fig. 7. Capacitance estimation by the Gauss law.
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TABLE I
EXCREMENTAL SPECIFICATION
Parameter Value
Vin 35 [V]
L, 1.6[uH]
Cy and Cg 695 [pF]
Lp 491[nH]
Electrode area 196 [cm’]
ditdz 2[mm]
Operation frequency 6.78 [MHz]
Output power 4.2 [W]
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Fig. 9. Low tum-on switching loss waveform.
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Fig. 10. Input current according to the received power.
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