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A Fundamental Evaluation of a Power Supply of
a Contactless Power Transmission with a Magnetic Resonant Coupling
Keisuke Kusaka, Student Member, Jun-ichi Itoh, Member (Nagaoka University of Technology)

In this paper, the construct of power supply used in contactless power transmission with a magnetic resonant coupling (MRC)

is analyzed. The MRC enables a contactless power transmission at middle range with a high efficiency. The MRC for contactless
power transmission is achieved at 13.56 MHz. Then, it is important that the power supply can operate high frequency at high
efficiency. However, the characteristics of conventional high frequency power supply which composed in the linear amplifier are
difference from switching mode power supplies used in low frequency such as tens of hertz. In this paper, the characteristic of

high frequency power supply is demonstrated. In the high frequency use, the impedance matching is important. Therefore, the
power supply must be matched in 50 Q. Furthermore, the transmitting efficiency driven in square-wave is 0.5 points lower than
that of driven sine-wave. The results showed that square-wave inverters can be adapted to the power supplies for contactless

power transmission with a MRC.
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Fig.1. The system configuration of contactless power
transmission with a magnetic resonant coupling.
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Table 1. The specification of transmitting coils.

Number of turn 6 [turn]
Material Magnet wire ¢2.3[mm]
Radius 20 [cm]

Vertical Height 9.9 [cm]
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(a) An equivalent circuit. (b) An equivalent circuit of type-T.
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Fig.2. The equivalent circuit of contactless power transfer
with a magnetic resonant coupling.
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Fig.3 The top view of high frequency load circuit.
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Fig.4. The relationship between the frequency and phase
angle of high frequency load circuit.
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(a) An Experimental circuit. (b) An equivalent experimental circuit.
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Fig.5. The relationship between the traveling-wave,
reflected-wave and consumed power.
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Fig.6. Output voltage and current characteristics of RF power supply.
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Fig.7. Output power characteristics of RF power supply.
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(b) Square-wave drive.
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Fig.8. The input and output voltage waveform of transmitting

coils.
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Fig.9. Impedance matching circuit.
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