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Fig. 1 Circuit structure diagram of S-S-S three coil wireless charging system
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Fig.2 Mutual inductance equivalent topology for three-coil wireless charging systems
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Fig.3 Improved structure of receiving coil for three—coil wireless charging system
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I'ig. 1 S-Cl-S three-coil wireless charging system circuit structure diagram
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Fig.5 Simplified equivalent circuit diagram of S-CL-S three-coil wireless charging system
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Fig.6 Wireless charging characteristic curve diagram
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Tab. 2 Parameters of three-coil wireless charging system
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Fig.7 Voltage and current under different loads
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Tab. 3 Comparison of output gain sensitivity under parameter deviations

SR M 2% RO A Alce/% AVev/% BRAA %

M, +15% Cwik[12] +18.5 +19.2 —3.2
S-CL-S &%t +10.4 +9.80 —2.5

M, +15% CHk[12] +5.4 +3.5 —2.6
SCL-S &% +0.0 +4.2 —0.6
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Fig.9 The measured output current, voltage, output power, and system efficiency curve of the system experiment
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Clamp circuit based S-CL-S compensated wireless charging system

Guo Caixia, Wang Hao, Zhu Xun, Zhang Yudong, Wang Fang

(School of Optoelectronc Engineering; Academician Workstation of Henan Electromagnetic

Wave Engineering. Henan Normal University, Xinxiang 453007, China)

Abstract: Currently, magnetic coupling wireless charging technology has been extensively adopted for lithium battery

charging. To address the control redundancy issues in conventional systems and enhance charging safety and efficiency, this pa-

per proposes an S-CL-S compensated wireless charging system. By integrating an auxiliary coil and diode rectifier bridge at the

transmitter side, the system achieves automatic Constant-Current to Constant-Voltage(CC-CV) mode switching at the output

terminal without requiring additional control circuits or detection modules. The auxiliary coil effectively decouples the system’s

output gain from magnetic coupler parameter constraints, thereby significantly enhancing design flexibility. The proposed con-

figuration enables CC-CV conversion at a single operating frequency. reducing device stress and improving energy transfer effi-

ciency through sustained soft-switching operation of the inverter and near-zero reactive circulating current suppression in the

converter, while also incorporating inherent open-circuit protection. Experimental validation using a 2.5 A/54 V prototype con-

firms

the system’s effectiveness and feasibility.

Keywords: wireless energy transmission; automatic open-circuit protection; clamp circuit; CC-CV transition
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Fig.SI Experimental platform for wireless charging system
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Tab. S1  Actual measured parameters of three-coil wireless charging system

el E/V L,/pH L./pH L./pH M,/pH M,./pH
SEPR1E 48 119.63 86.14 14.06 27.19 12.28
ey M. /pH L/pH C,/nF Ci/nF C./nF f/kHz

MG ME 3.68 89.58 5.479 14.39 44.85 200




