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Abstract

In this paper, a high power tuneable resonator for a wireless power transfer system based on magnetic resonance
is proposed. A spiral structure is used for a self-resonant coil and tuneable trimmer capacitors are added at the edges
of resonant coils such that the frequency can be easily tuned. 3D simulation tools and equivalent circuit modeling
method are used for predicting self-resonant frequency and scattering parameters according to the change of capacitor
values. From the measurement of the prototype WPT system, the resonant frequency could be controlled from 3.0 MHz
to 4.5 MHz and the transmission efficiency way over 50 % when the distance between transmitting coil and receiving
coil was 160 mm.
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Fig. 1. The equivalent circuit of the proposed frequ-
ency tuneable resonant coil system.
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Fig. 2. The structure of the proposed frequency tune-
able resonant coil system.
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Fig. 3. The simulation result of Sy characteristic as the
value of capacitor change.
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Fig. 4. H-field of the proposed resonator(@4.0 MHz).
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Fig. 5. The fabricated frequency tuneable wireless po-
wer transfer system.
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cuit modeling results at 150 pF.
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Table 1. The comparison of resonant frequencies and

$y1 characteristics for various capacitance va-

lues.

&3 F9H(MHz) S2(dB)
Cva| 3D | 24 |57t D | 24 | 57t
(F) | 34 | T BE |y | T 3R

150 | 4.50 | 444 | 440 | —098| —2.73| —0.89
160 | 439 | 426 | 430 | —1.09| —2.39| —0.82
170 | 425 | 408 | 417 | —1.34| —2.47| —0.80
180 | 4.11 | 4.01 | 406 | —1.13| —2.40| —0.80
190 | 4.01 | 392 | 396 | —1.07| =2.71 | —0.81
200 | 3.90 | 3.86 | 3.87 | —0.84| —2.96 | —0.82
250 | 3.50 | 340 | 345 | —0.83| —2.86 | —0.93
300 | 320 | 3.08 | 3.17 | —0.89| —3.01 | —1.08
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