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Experimental Verification of an Input Impedance Matched AC-DC Converter
for a EV Charger in High-frequency Wireless Power Transfer

Keisuke Kusaka, Student Member, Jun-ichi Itoh, Member (Nagaoka University of Technology)

This paper provides the experimental verifications of the AC-DC converter for an electrical vehicle (EV) battery charger which

an input impedance is matched to a characteristic impedance of a transmission line. In a high-frequency wireless power transfer

system such as magnetic resonant coupling (MRC), the input impedance of the AC-DC converter should be matched to the

characteristic impedance of the transmission line in order to suppress the reflected power. This paper presents the fundamental

characteristics of the AC-DC converter. The experimental result shows that the input impedance of the AC-DC converter enables

the conversion from 13.56 MHz AC to DC with 29.6+70.51 Q of input impedance. Thus the reflection coefficient is suppressed

up to 13.6 points compared to conventional capacitor input-type diode bridge rectifier. Suppressed reflection coefficient is

expected reducing the reflection loss of the wireless power transfer system.
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Fig. 1. Input impedance matched AC-DC converter for
high frequency wireless power transfer.
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Fig. 3. Variation of input impedance by circuit parameters.
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Fig. 4. Operation waveforms of AC-DC converter by
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Table 1. Parameters of the circuit components for the
experimental setup.

Items Manufactures Model number Value
MOSFET Si, Sy Vishay IRFB11N50APBF 500V, 11 A
Diode D,-Dy Cree C3D08060A 300V,6 A
VLF10040T-1R5SN8R9
L TDK 950 nH
Inductor ! (Remodeled)
L, i - 2.3 mH
C, G TDK C3216C0G2J151JT 150 pF
G TDK CKG57NX7R2J474M . 470 oF
(in parallel)
Capacitor
Cs nichicon UPW2V221MRD 220 uF
(in parallel)
Cs BHC Components ALS30A221DB450 220 pF
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Fig. 5. Experimental waveforms of the AC-DC converter.
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Fig. 6. Harmonics analysis of input voltage and current.
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