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Abstract Secondary-side efficiency control for wireless power transfer systems has been proposed to simplify the
primary-side structure. However, the system has to be strictly designed to obtain the reference value of the con-
trol. In this paper, a calculation method of the reference value based on simultaneous estimation of generalized
secondary-side parameters is proposed to eliminate the need for design constraints of the system. Simulations and
experiments demonstrated the effectiveness of the proposed method and its applicability to the various systems.
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Fig. 1 Circuit diagram of the wireless power transfer system using Half Active Rectifier.
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(b) Power converters.

Fig. 2 Experimental equipment.
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Tab. 1 Specifications of coils.

Primary side | Secondary side
Resistance Ry, Ro 1.19 Q 1.23 Q
Inductance L1, Lo 617 uH 617 pH
Capacitance C1, Co 4000 pF 4000 pF
Resonance frequency fi, f2 101.3 kHz 101.3 kHz

Mutual inductance L, 77.8 pH (Gap: 200 mm)
37.3 uH (Gap: 300 mm)
0.126 (Gap: 200 mm)
0.060 (Gap: 300 mm)
440 mm

50 turns

Coupling coefficient k&

Outer diameter

Number of turns
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Fig. 3 Equivalent circuit of wireless power transfer via magnetic

resonance coupling.
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Fig. 4 Transmitting efficiency n and charging power P.
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Fig. 7 Simulation results of 1 and z2 estimation.
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Fig. 8 Experimental results of 1 and x2 estimation.
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Fig. 9 Simulation results of reference voltage calculation for efficiency maximization.
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Fig. 10 Experimental results of reference voltage calculation for efficiency maximization.
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Fig. 11 Simulation results of efficiency maximization using calculated reference voltage.
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Fig. 12 Experimental results of efficiency maximization using calculated reference volt-
age.
[8] SEHABMHE : TRESHE G IR Y 1 ¥ L AMEFE Y AT LD BPF # Proc. IEEE INTELEC, 2012, pp. 1-5.
A & BR%EHE] |, BFE C, vol. 130, no. 12, pp. 2192-2197, [11] SEARMES: - B850 - DURRER - BN EIR - 98— T7 1 Y L 2
2010. FBIZB T RE M LB HRARIE B L oEZER
9] BN&EL - WG - NEAZ - S TR S /72 9k OMNZHIM ], BFH D, vol. 135, no. 8, pp. 847-854, 2015.
B (R DS & L ARSI B S B A58 |, B D, (12] SEHHCK - AR - BRI « I T D IR R R OFE &R
vol. 130, no. 1, pp. 84-92, 2010. k&afqLd QIzksdEI] , %5 D, vol. 132, no. 1, pp.
[10] M. Kato, T. Imura, and Y. Hori, “New characteristics anal- 123-124, Jan. 2012.
ysis considering transmission distance and load variation in [13] T. Ohira, “What in the world is Q?,” IEEE Microw. Mayg.,
wireless power transfer via magnetic resonant coupling,” in vol. 17, no.6, pp. 42-49, May 2016.



