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From Static to Dynamic Wireless EV Charging

Anti-misalignment magnetic coupler is desired.
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Symmetric Design

Coupling coefficient degrades significantly if misalignment occurs.
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Asymmetric Design

relatively even but poor magnetic coupling due to magnetic leakage
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Planar Array Design

[1]  S. A. Al Mahmud, I. Panhwar and P. Jayathurathnage, "Large-Area Free-Positioning Wireless Power Transfer to Movable Receivers,"  IEEE Trans. Ind. Electron., vol. 69, no. 12, pp. 

12807-12816, Dec. 2022.

[2]  P. Jayathurathnage, Y. Liu and J. Kyyrä, "Self-Decoupled and Integrated Coils for Modular Multitransmitter Wireless Power Transfer Systems,"  IEEE Trans.Power Electron., vol. 37, 

no. 11, pp. 12962-12967, Nov. 2022.

Complex control for activation and cancellation of mutual coupling
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Magnetic Field Cancellation 
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Excessive copper usage, but degraded power transfer capability

eq PS TSM M M= −
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Magnetic Field Complementation 
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eq PS TSM M M= +

DDQP is widely used due to its good anti-misalignment capability.



Is the DDQP Good Enough?
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From DD coil to Solenoidal Coil
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Hai Xu, Zhicong Huang*, Xiaolu Lucia Li*, and Chi K. Tse, “Misalignment-tolerant IPT coupler with enhanced magnetic flux variation suppression and reduced 

copper usage,” IEEE Transactions on Power Electronics, vol. 39, no. 8, pp. 10506-10517, Aug. 2024.

RP-DDQP RP-RSP



Operating Principle
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Magnetic Flux Capture Capability

Effective magnetic flux captured 

by solenoidal coil with NS turns

Effective magnetic flux captured 

by DD coil with ND turns

Make
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Magnetic Flux Capture Capability
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Design of Rectangular Solenoidal Coil
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Comparison of Copper Usage
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Experimental Validation
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Rectangular Pad –

Rectangular Solenoidal Pad 

Mutual inductances Equivalent mutual inductance 



Experimental Validation

IPT system with RSP Experimental prototype of 1-kW IPT system with RSP
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Experimental Validation

Experimental waveforms of the proposed IPT charging system with RSP at various misalignment conditions
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Experimental Validation

Output current under different

misalignments along X-axis

Measured transfer efficiency under 

different misalignments along the X-axis
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Polarity Reversal Problem
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Circuit Modeling
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Analysis of Output Function
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Design for Minimal Output Fluctuation

2 2

2 1/C C

Dr. Zhicong Huang



Experimental Validation
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Experimental Validation
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Dynamic Tx Track with Large Spacing Distance
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Alternately-Arranged Segmented Transmitter Pads

with Magnetic Field Complementation
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Operating Principle
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System Schematics and Circuit Modeling
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Analysis of Output Function
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Experimental Validation
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Experimental Validation
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Experimental Validation

L=22.5ΩR L=45ΩR
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Experimental Validation
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Conclusion
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