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Suppression of Leakage Current in DWPT Systems Using 3-legged Inverters by Pulse Width and Phase Adjustment
Yusaku Takagi*, Sakahisa Nagai, Toshiyuki Fujita, Hiroshi Fujimoto (The University of Tokyo)
Tatsuya Yanagi (ROHM Co., Ltd.)

EV dynamic charging systems using 3-legged inverters have been proposed to reduce the implementation costs of wireless power
transfer systems. A novel switching method is proposed to suppress undesirable leakage current in stand-by inductors in such
systems through pulse width and phase adjustment of gate signals of stand-by legs. Leakage current and EMF suppression of the

proposed method were verified in experiments. The loss increase was calculated by simulation.
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Fig. 1. Full-bridge inverter and 3-legged inverter
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Fig.2. Circuit model of DWPT System Using 3-legged inverter
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3 3 Circuit Parameters.
Parameter Symbol Value
DC Voltage Vbc 120V
Transmitter resistance Ri,Ry 158 mQ, 202 mQ
Transmitter coil self-inductance Li,L, 238.7uH, 248 uH
Transmitter capacitance C1,Cy 14.9nF, 14.2nF
Receiver resistance R, 75.9 mQ
Receiver coil self-inductance L, 104 uH
Receiver capacitance C; 33.6nF
Mutual inductance M 20.3uH
Battery Voltage VBatt 120V
Resonant frequency f=w/2r = %) 85kHz
Gate drive resistance Rgq 47Q
Gate ON Voltage Von 20.5V
Gate OFF Voltage Vorr -4V
Gate-driver Rise Time tise 80ns
Gate-driver Fall Time teall 45ns
Dead time Tat 400 ns
Output Capacitance Cotr) 4x834 pF
Feedback Capacitance Cren) 4x268 pF
Body diode Voltage Drop Ve 1.6V
Plateau Voltage Vplateau 75V
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Fig.7. RMS Value of Leakage current for s3 = 0
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