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[Abstract]

In this paper, we propose a magnetic resonant WPT(wireless power transfer) scenario using a large coil resonating at 6.78 MHz, and
compare the characteristics through a three-dimensional electromagnetic field simulation and a magnetic resonant WPT equivalent circuit.
The magnetic resonant WPT equivalent circuit proposed in this paper considers the parasitic capacitance generated between the coils in
addition to the conventional equivalent circuit. Based on this analysis, we fabricated the magnetic resonant WPT coil and compared it with
simulation prediction. As a result of comparison, the transfer characteristics and the resonance frequency shift can be predicted. Error
proposed characteristics of equivalent circuit for the magnetic resonant WPT and the measured values are estimated to be AS11|=1.31 dB
and AS21]=1.21 dB, respectively.
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2 %15 (WPT; wireless power transfer) 7] 4.2
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Fig. 1. Block diagram of a typical WPT system.
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Fig. 2. The concept of magnetic resonant WPT system.
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Fig. 3. Design parameters of helical coil.
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Fig. 4. Equivalent Circuit of helical coil.
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Fig. 5. Setting of coils for WPT 3D EM simulation.
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Fig. 6. A conventional equivalent circuit for WPT of
magnetic resonance type.
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Fig. 7. A equivalent circuit including parasitic capacitance

for WPT of magnetic resonance type.
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Fig. 8. Simulation for equivalent circuit parameter
extraction including parasitic capacitance for WPT of
magnetic resonance type.
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Table 1. Extraction of parameter values for each coil (self
resistance, self inductance, self capacitance).

Solve @ 6.78 MHz n=1 n=2 n=3 n=4
R, [Ohm] 0.157 1.224 1.225 0.157
La[uH] 2.34 41.53 41.53 2.34

C., [pF] (Calculation) - 13.7 13.7 -

E 2. 74 2ol wE mefolE F£ (M5 YEA),
Table 2. Extraction of parameter values for each coil
(Mutual inductance).

Solve @ 6.78 MHz n=1, m=2 n=2, m=3

Munn=Mnm [uH] 2.853 2.76 2.853

E 3.2t 3 Aofof] LHMEE I HYAIHAA FE,
Table 3. Extraction of parasitic capacitance values
between each coil.

Solve @ 6.78 MHz n=1, m=2 n=2, m=3 n=3, m=4

Cinn=Cam [PF] 17.993 20.818 17.993
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Fig. 9. Simulation for equivalent circuit including parasitic
capacitance for WPT of magnetic resonance type.
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Fig. 10. Comparison measurement with 3D EM simulation.
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Fig. 11. Comparison measurement with conventional
equivalent circuit for WPT.
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T 4. SYX|et 2t AlE0ld E4 v (6.78+0.03 MHz).
Table 4. comparison measurement values with each
simulation properties (6.78+0.03 MHz).

6.75 | 6.765 | 6.78 | 6.795 | 6.81
[MHz] | [MHz] | [MHz] | [MHz] | [MHz]
Measurement | A|Sy| [dB] | 1.426 | 1.486 | 1.526 | 1.548 | 1.559
& 3D EM
simulation | A[Sx|[dB] | 0.770 | 0.919 | 1.095 | 1.219 | 1.355
Measurement | A|Sy| [dB] | 12.413 | 8.731 | 6.648 | 5.295 | 4.350
& Precedenct
EC A|Sx|[dB] | 1.933 | 2.105 | 2.243 | 2.289 | 2.318
Measurement
QECwith | 2SnlldB] | 1.172 | 1.202 | 1.239 | 1274 | 1310
parasitic | /g 1 1dB] | 0.740 | 0.862 | 1.020 | 1.136 | 1.274
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