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Efficiency Improvement of Wireless Power Transfer by Voltage Sensed Synchronous Rectifier
- For Drafting -
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SAE J294 standard is shown the efficiency target of Wireless power transfer (WPT) system for electric vehicles. The synchronous rectifier of

WPT system is proposed to improve efficiency in this paper. Gate signals for the synchronous rectifier in WPT system are not used of ground

side signals. There are subjects that a phase detection delay of secondary coil current is caused by a current sensor and that a circuit board area is

limited. This presentation proposes voltage sensed synchronous rectifier of WPT system instead of current sensor. The voltage of secondary

resonant capacitor is used for the gate signals for the rectifier instead of the secondary coil current. The proposed rectifier system works well in

steady state condition at light load.
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Fig.1 EV and WPT system for EVs.
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Fig. 2 Main circuit configuration of the proposed WPT system
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Fig. 3 Control blocks of the synchronous rectifier (a) Used by a
current sensor (b) Used by a resonant capacitor voltage
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Fig.4 The photograph of the experimental setup (a) WPT caoils,

receiving-side converter, and transmitting-side inverter (b) Circular
shaped circuit board

Table 1 Circuit parameters of the WPT system

Ground coil Vehicle coil
Length 1086 mm 230 mm
Width 318 mm 230 mm
Height 45 mm 26.5 mm
Turns 14T 13x2T
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Fig. 5 Transmitting Coil
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Fig. 6 Experimental results of the WPT system used the voltage detection synchronous rectifier shown in Fig. 3at Vpc =100V, 7, =150 V.
(a) Waveforms of inverter output voltage v;y and current ipy. (b) Waveforms of synchronous rectifier input voltage vq and vg. (€)
Waveforms of upper gate signal at synchronous rectifier gxp and lower signal gxy.



Table 2 Circuit parameters of the WPT system

Lp 246.0 pH Ls 99.83 uH
Co 14.23 nF Cs 33.96 nF
k 0.122
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Fig. 7 Enlarged experimental graphs of Fig. 4 in 2 cycles

Table 3 Experimental results of the synchronous and diode

rectifiers
Pdc PL Ploss n
Synchronous | 1020W | 9465W | 73.25W 92.8%
Diode 1041W | 9323W | 108.3W 89.9%
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