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Compensation Network Design and Control Strategy for High Efficiency
Operation of 50 kW Multi—Phase Wireless Charging System
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Fig. 1 Shape of multi-phase coil pad.
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Table 1 Measurement results of coupling coefficients and coil inductance

Parameter A coil B coil C coil

a coil | 0.063~0.301 0.001~0.042 0.001~0.233
AgAF (k)| b coil | 0.001~0.042 0.063~0.301  0.001~0.233
¢ coil | 0.001~0.233  0.001~0.233  0.090~0.363
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Fig. 2 Circuit diagram of a wireless charging system with open-ended structure. Fig. 3 JMAG simulation model.
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Parameter A coil B coil C coil Fig. 4 Simulation waveforms at the design point (0, 0, 170).
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Table 3 Results of LCC-LCC compensation network (a) ARt (b) BA (c) Cat
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Parameter A% B (05 Fig. 5 Simulation waveforms at the (100, 100, 100).
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Fig. 6 Circuit diagram of a compensation network with tunable

capacitors.
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Fig. 7 Simulation waveforms before and after applying impedance
matching control technique.
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Fig. 8 Simulation waveforms after applying impedance matching
control technique at the (=100, 100, 100).
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Fig. 9 Loss analysis based on the application of impedance
matching control technique.
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