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Null-Power Point Analysis of Coupler for Wireless Power Transfer System
and Improvement Method
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Abstract

In this study, the null-power point phenomenon, which occurs in a wireless power transfer system, was analyzed. The null-power
point occurs because of the coupling level between the couplers and can be designed based on the shape of the coupler. To overcome
this null-power point, we propose a stacked capacitive power transfer (CPT) coupler with a front panel area ratio of 90 %, which can
be effectively used in the implementation of a multiple-input single-output CPT system.
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Fig. 1. Fabricated IPT and CPT coupler.
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Table 1. Specification of fabricated coupler™™.

Parameters IPT coupler ‘ CPT coupler
Substrate 1S680-320C1-30A
Diameter 100 mm

Design Winding | 5 turns | Outer plate width | 10 mm

specifi- | Wire width | 2 mm |Inner plate diameter| 60 mm
cation

Winding space| 2 mm Plate spacing |10 mm
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Fig. 2. Equivalent circuit model.

B2 5718R A 453
Table 2. Measurement value of equivalent circuit.

IPT coupler CPT coupler
Parameter Value Parameter Value
L, 33 uH G, 45 pF
CLi, 3.5 pF L, 18 uH
R 1.6 2 . 2.0
Ci 22 pF Cre, 2.3 pF
Ly 160 nH Ly, 24 uH
Coti,, 680 pF Cot, 47 pF
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Fig. 3. Comparison of S,, parameter.
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Fig. 5. MISO wireless power transfer system.
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Fig. 7. Comparison of C,, for front plate ratio.
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