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Study on Improvement of Efficiency of Magnetic Resonant Coupling Using Impedance Conversion Device
Masaki Kato*, Takehiro Imura
Toshiyuki Uchida, Yoichi Hori (The University. of Tokyo)

The main point of the characteristics of wireless power transfer using magnetic resonant coupling is high

efficiency even at large airgaps. We know that it has relation to characteristic impedance. We analyze this

relation using impedance conversion devices. The analysis is verified by simulation experiment.
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(a) For an antenna
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(b) For 2 antennas
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(c) For 2 antennas by T type coupling
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Fig.3 Equivalent circuit of magnetic resonant
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Fig. 5 Transformer used in the experiment
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Table 1 Parameter for calculation

air gap L C R Lm
10cm 1.35uH
15 cm 091 H
20 cm 104 H 10.15pF 1Q 0.5 H
30 cm 0.25u H
40 cm 0.06 H
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Fig. 10 Efficiency under various airgaps and characteristic impedance
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Table 2 Maximum efficiency (1) kS IR, 8 W2, W RlZ, B SR S R
characteristic impedance PEfNEE R ORIRHRE A & B G ICB T 20F98”, ¥ D, Vol.
) 130, No. 1, pp.84-92 (2010)
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Vol. 130, No. 1, pp.76-83 (2010) .
10cm 96.1% 96.4% 85.7% 84.7% (3) Aristeidis Karalis, et.al.: "Efficient wireless non-radiative
15cm 96.1% 95.5% 85.7% 84.3% mid-range energy transfer”, Annals of Physics, Vol.323, pp.34-48
(2008-1)
20cm 96.0% 91.4% 85.7% 82.3%
30cm 59.5% 45.5% 85.7% 70.1%
40cm 5.1% 35.7% 46.7% 46.0%
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