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Improved Degree of Freedom of Magnetic Induction Wireless Charging Coil
Using Proposed Double Coil
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Abstract

Wireless charging has been actively researched and popularized owing to the potential convenience of being able to charge electronic
devices without wires for users. However, the receiver on the wireless charging pad is not charged when the center of the receiver
is misaligned; thus, the center of the receiver must be adjusted well. This misalignment may greatly reduce the convenience of wireless
charging. To overcome this limitation of wireless charging, a coil is designed to improve the positional freedom of the receiver. The
positional freedom of the Rx coil is improved when the outer diameter of Tx coil is larger than when Rx and Tx coils are almost
the same size. When the Tx coil has a larger outer diameter than that of the Rx coil, the efficiency at the center is somewhat lowered,
but the efficiency is improved compared to when the center is out of order. In this paper, a double coil structure having an outer and
an inner coil is proposed. The double coil structure further improves the efficiency, compared with one coil with the same outer size.
The simulation and measurement results demonstrated that the tendency was consistent, and it was verified that the degree of freedom
of the Rx coil is improved by adding the inner coil, while the size of the outer coil was the same. The measurement shows that the
transmission efficiency of the conventional Tx coil is 37 %, the larger outer diameter coil is 45 %, and double coil is 47 % when

Fo] AFE 20159 E A XEH)Y AR A=A FA T (Y& ol g 71 2ATAAY (No. 2015R1A6A1A03031833),
T st #AA4# 7] 83 Department of Electronic and Electrical Engineering, Hong-ik University)

- Manuscript received July 13, 2018 ; Revised August 10, 2018 ; Accepted December 5, 2018. (ID No. 20180713-074)

+ Corresponding Author: Jeong-Hae Lee (e-mail: jeonglee@hongik.ac.kr)

(© Copyright The Korean Institute of Electromagnetic Engineering and Science. All Rights Reserved. 907



THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. vol. 29, no. 12, Dec. 2018.

the distance of the Tx/Rx coil is 3 mm, the misalignment is 15 mm and current flowing in the Rx coil is 1 A at an operating frequency

of 105 to 210 kHz.

Key words: Wireless Charging, Positional Freedom of The Receiver, Electromagnetic Inductive Coupling, Double Coil, Improve The

Efficiency, Wireless Power Transfer(WPT)
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Fig. 1. The resistance according to turns of the coil.
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Table 1. Specification of ferrite.
Rx Tx
Material SN-065 PL-13
Permeability (H/m) 650 3200
Magnetic loss tangent 0.001 10°
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