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Reduction of Leakage Magnetic Fields in Low Frequency WPT System
Using Soft Magnetic Materials
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Abstract

This paper presents the electromagnetic shielding structure for low frequency wireless power transfer system with magnetic induction
method using soft magnetic materials. Soft magnetic materials have advantages such as high permeability and low magnetic loss, but
have undesirable effect of power loss by eddy current. To overcome this, we proposed the patterned soft magnetic material to suppress
the eddy current path. For validity of this paper, we simulated the coil transfer efficiency and the radiated electromagnetic field, and
fabricated the proposed structure using 79-permalloy. The measured results shows good agreements with the simulated results and
reduction of the radiated electromagnetic field compared to commercial ferrite plate.
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Mn-Zn Ferrite (14,,.=3200)
Size : 53.3%X53.3%2.5

””””””” Tx/Rx Coil (24uH)
Inner Radius : 10
Outer Radius : 21.5

Coil Wire (7.5¢+6S/m)
Wire Radius : 1

Air Gap : 12

<~~~ Parallel Cap. (30nF)
[ unit : mm |

(a) A& WPC Qi-A10 T Y(E/5A)
(a) Commercial WPC Qi-A10 coil(Tx/Rx)

79-Permalloy
(1,=8000, 6=4.5¢+6 S/m)
Size : 53.3%53.3%0.2

Mn-Zn Ferrite (1,=3200)

Size : 53.3X53.3%x2.5
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(b) Proposed shielding structure based on 79-permalloy
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Fig. 1. Commercial WPC Qi-A10 coil and proposed shielding
structure based on 79-permalloy.
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Fig. 2. Simulated A10 coil transfer efficiency & leakage mag-
netic field for the design parameters(/¥, G).
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(a) Shielding structures used in experiment
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(b) Measurement setup for coil transfer efficiency
and leakage magnetic field
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Fig. 3. The proposed shielding structure and measurement
setup.

E 1. A8z WE A0 7L A9 Ag ASES
Table 1. AlO coil inductance and transfer efficiency at each
different shielding materials.

Shielding Inductance( #H) | Coil efficiency(%)
structure Sim. Mea. Sim. Mea.
Ferrite 2.5 T 23.49 24.29 76.45 79.86
79-Permalloy 0.1 T | 19.78 22.13 67.03 66.51
79-Permalloy 1.0 T | 19.81 22.25 66.95 67.28
79-Permalloy 2.5 T | 19.83 22.23 67.02 65.09
Proposed 0.4 T 20.82 22.74 72.25 74.53
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Fig. 4. Measured leakage magnetic field for ferrite, different
thickness permalloys and proposed shielding structure.
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