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Capacitive Coupling LLC Wireless Power Transfer Converter
Through Glasses of Electric Vehicles

Young-Soo You' and Kang-Hyun YiT

Abstract

This work proposes a capacitive coupling—based wireless battery charging circuit that is built with vehicle
glasses for electric vehicles. A capacitive coupling wireless power transfer offers many advantages, such as low
metal impact and low energy transfer efficiency changes in accordance with changes in position. However, a
large coupling capacitor is needed for high power transfer. Therefore, a new capacitive coupling—based wireless
power transfer LLC resonant converter built with the glasses of an electric vehicle is proposed. The proposed
converter is composed of coupling capacitors with glasses of an electric vehicle and two transformers for
impedance transformation. The proposed LLC converter can transfer large power and obtain high efficiency
with zero voltage switching. The validity and features of the proposed circuit is verified by experimental

results with a 1.2 kW prototype.
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Fig. 1. Simple structure of wireless power transfer system
with magnetic and electric coupling.
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Fig. 2. A proposed capacitive coupling wireless power transfer LLC' converter.
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Fig. 4. AC equivalent circuit of the proposed converter
for output voltage gain.

TABLE 1
EXPERIMENTAL SPECIFICATION OF THE
PROTOTYPE
Parameter Value
Core EI6044
7 Ly 4 [mH]
]ij"]vs] 30:72
Core EI6044
1> Ly 1350 [uH]
N2 N2 72:30
ch and ch 8 [I’IF]
L, 135 [uH]
Vs 400 [V]
Output Power 1200 [W]
Switching frequency 98 [kHz]
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Fig. 5. Experimental set.
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Fig. 6. Experimental key waveform of the proposed
converter.
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Fig. 7. Efficiency according to the load variation.
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