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Matching Characteristics of an Input Impedance Matched AC-DC Converter
with High-frequency Wireless Power Transfer Systems

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

This paper provides fundamental characteristics of an AC-DC converter, which is used in a receiving side of wireless power
transfer (WPT) systems with an input impedance matching. In a high-frequency region, an input impedance of the AC-DC
converter should be matched to a characteristic impedance of a transmission line in order to suppress reflected power. The
proposed AC-DC converter enables a conversion from 13.56 MHz to DC with an input impedance matching. Moreover, it does
not need a high-frequency switching except diodes. In this paper, the fundamental characteristics of the proposed circuit are
demonstrated especially with the WPT system as a power supply. The experimental results show that the proposed converter
obtains the intended input impedance with or without WPT system. Moreover, the input impedance can be matched to the
characteristic impedance regardless of the battery voltage which is connected as a load. However the input voltage total harmonic
distortion decays from 7.1% to 20% because the WPT play a role of an immittance converter.
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Fig. 1. Input impedance matched AC-DC converter for
high frequency wireless power transfer.
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Fig. 2. Control block diagram for the proposed AC-DC

converter.
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Fig 3. Operation modes of the proposed converter.
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Fig. 4. Operation waveforms of the stand-alone proposed
converter.
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Fig. 5 Efficiency characteristics of the proposed converter.
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Table 1. The specification of the transmission coils.

Number of turn 6 [turn]
Material “fngg?;lvlzl']r €
Radius 20 [cm]
Length 9.9 [cm]
Ohmic resistance Ronm 151 [mQ]
Inductance L 66.0 [uH]
Capacitance C 3.0 [pF]
Transmission distance 55.0 [mm]
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Fig. 7. Operation waveforms of the proposed converter
with wireless power transfer system.
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Fig. 9. Transmission and conversion efficiency of the wireless
power transfer system with the proposed converter.
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