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A Experimental Evaluation of a SiC Schottky Barrier Rectifier with a Magnetic Resonant
Coupling for Contactless Power Transfer as a Power Supply
Keisuke Kusaka, Student Member, Satoshi Miyawaki, Student Member, Jun-ichi Itoh, Member (Nagaoka University of Technology)

This paper describes the characteristics of a SiC schottky barrier rectifier with a magnetic resonant coupling (MRC) for

contactless power transfer as a power supply. The MRC enables a contactless power transfer at middle range with high efficiency.

The MRC for contactless power transfer is achieved at 13.56MHz. Then, it is important that the power converter can operate high

frequency at high efficiency. The characteristics of SiC diode rectifier is demonstrated in this paper. As a result, the output DC

voltage of 106 V is obtained at 82V input peak voltage. Then the maximum efficiency from RF power supply to DC output is

66.5 %. In addition, load characteristics are mentioned when the circuit parameters in the rectifier are changed.
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Fig. 1. The system of magnetic resonant

for contactless power supply.
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Table 1. The specification of excitation coils.

Number of turn 1 [turn]
Material Magnet wire ¢2.3[mm]
Radius 0.10 [m]
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Table 2. The specification of resonance coils.

Number of turn 525 [turn]
Material Magnet wire ¢2.3[mm]
Radius 021 [m]
Total length 0.092  [m]

(a) An equivalent circuit.
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Fig. 2. The equivalent circuit of magnetic resonant coupling.

(b) An equivalent circuit of type-T.
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Fig. 3. The frequency characteristic.
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Fig. 4. SiC-SBD rectifier.
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Fig. 5. Experimental waveforms.
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Fig. 6. The relationship between resistance and efficiency.
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Fig. 7. The relationship between resistance and SWR.
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Fig. 8. The relationship between resistance and output voltage.
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Fig. 9. The relationship between resistance
and output coil voltage.
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