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Abstract This paper proposes a structurally simplified and highly efficient low-profile magnetic resonant
wireless power transfer (WPT) system that integrates both power delivery and magnetic shielding
functionality. Traditional magnetic resonant WPT systems often require multiple coils and complex
impedance matching circuits, which limit their structural integration and miniaturization, posing
challenges for applications in space-constrained environments such as smart devices, wearables, and
medical electronics. In this paper, a simplified circuit structure is designed by employing only a single
resonant coil and a multifunctional capacitor on both the transmitter and receiver sides, achieving both
resonance and impedance matching simultaneously. Furthermore, by integrating a magnetic shielding
structure using a ferrite sheet, the system effectively minimizes electromagnetic interference from the
surrounding environment. The proposed system demonstrated a high power transfer efficiency of
approximately 94% at 6.78MHz operating condition. The design showed strong agreement between
simulation and experimental results, and a demonstration using an all-in-one computer as the load
confirmed its capability for stable wireless power delivery. This paper presents a practical realization
of a WPT system through structural simplification, high efficiency, and integrated shielding, offering a
robust technological foundation for effective application in various future electronic device fields.
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[Fig. 1] Configurations of magnetic resont coupling:
(a) conventional system, (b) system for low
profile applications with additional matching
networks, and (c) an integrated system for
low profile applications.
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[Fig. 2] Configurations of the proposed wireless
power transfer system.
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(a
[Fig. 3] Photo of the fabricated coils:
(a) for Tx and (b) for Rx.

(Table 1) Optimized design specifications for the
Tx & Rx resonators

Parameter value
240 [mm] x 240 [mm]

substrate size

turns No. of coil 7
width of coil 8 [mm]
Tx
gap between coil patterns 2 [mm]
Cre (W/ Ferrite sheet) 68 [pFl
Cre (w/o Ferrite sheet) 62 [pFl
substrate size 120 [mm] x 120 [mm]
turns No. of coil 7
width of coil 3 [mm]
Rx
gap between coil patterns 1 [mm]
Crx (W/ Ferrite sheet) 61 [pFl
Cax (W/0 Ferrite sheet) 105 [pF]
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[Fig. 4] Simulated and measured S-parameters
between Tx and Rx resonators.

(Table 2) Simulated and measured S-parameters
and transfer efficiency between Tx and
Rx resonators at 6.78[MHz]

e Simusted | Messured

Si [dB] -30.0 -22.6

Sy1 [dB] -0.17 -0.27

Sz, [dB] -28.8 -26.0

Transfer efficiency [%] 96.2 94.0
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Distance between resonant coils [cm]
[Fig. 5] Measured transfer efficiency for the

distance between resonant coils

(Table 3> The comparison between the proposed
work and previous works.

Ref. Freq. } Transfer l\/_le_asured
[MHz] distance[cm] efficiency[%]
[4] 104 50 7
[5] 0.742 1 86
[6] 13.56 1.9 35
[7] 2.46 6 22.86
18] 6.78 5 96
Proposed 6.78 5 94
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[Fig. 7]1 Demonstration of the proposed wireless
power transfer system: (a) set-up, (b)
realized Rx part, (c) alignment between Tx

and Rx resonators, (d) all-in-one computer
in operation.
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