THE JOURNAL OF KOREAN INSTITUTE OF ELECTROMAGNETIC ENGINEERING AND SCIENCE. 2017 Jan.; 28(1), 69~75.

http://dx.doi.org/10.5515/KJKIEES.2017.28.1.69
ISSN 1226-3133 (Print) - ISSN 2288-226X (Online)

AT &9 THEE TANE o 4% xERE
A1 3AY FARE S

Magnetic Resonant Wireless Power Transfer Using Reconfigurable
Slit Ground Resonator for Laptop Computer
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Abstract

In this paper, slit ground resonator with slit and capacitor is proposed for practical use of magnetic resonant wireless power
transfer(MR-WPT). And this paper presents the performance comparison of conventional loop resonator as Rx resonator to slit ground
resonator. The proposed silt ground resonator with 31 cm width, 20.5 cm length, 35 xm thickness is designed the crossing slit 1 cm
width with only opened edge. And an external capacitors were connected at the opened edge of slit ground resonator for resonating
at 6.78 MHz. The transfer efficiencies of MR-WPT were measured at open and short mode, and then the highest transfer efficiencies
of MR-WPT according to the Rx resonators were plotted. In result, the transfer efficiency of MR-WPT with loop resonator was the
highest. However, when the ground was inserted in receiver part at the bottom of laptop model, the transfer efficiency was closed 0

%. The transfer efficiency recovered the transfer efficiency of 67 % using slit ground resonator. The magnetic field was penetrated

through the slit and proposed slit ground resonator works as resonator in MR-WPT.
Key words: Magnetic Resonance, Wireless Power Transfer, Slit Ground Resonator, Transfer Efficiency, Practical Applications
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, Slit ground resonator
(Rx resonator)

P
Tx resonator ¢ g .
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Source ¢ Power transfer

-

J8 1. €8 213eE 33712 283 MR-WPT
Fig. 1. MR-WPT using slit ground resonator.
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Fig. 2. Equivalent circuit of MR-WPT according to the sta-
te of switch.
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(a) FZF77 (b) € e 3771
(a) Loop resonator (b) Slit ground resonator

8 4. A7137338 MR-WPT

Fig. 4. Rx resonators in MR-WPT.

E 3. FA71¢] FA(Fig. 4)
Table 3. Dimension of resonators(loop and coil).

(a) Source (b) Tx resonator
W,
L, t
> <
-
(©) *#3Ha7)
(c) Load
J8 3. MR-WPTE FA s 3707
Fig. 3. Resonators in MR-WPT.
1. 33719 #A(Fig. 3)
Table 1. Dimension of resonators(Fig. 3).
. .Resonator Source Tx resonator Load
Specifications
Material Copper pipe | Cooper pipe | Copper tape
Thickness 10 mm 10 mm 0.035 mm
Turns of coil 1 5 1
Resonant frequency | 6.78 MHz 6.78 MHz | 6.78 MHz
Dimension 40 cm 60 cm 30%x20 cm

B2 3709 4E4% % 4ASHFE 2 79)
Table 2. LC of resonators(Fig. 3).

Resonator

Specificat Source Tx Resonator Load
pecifications

Inductance 95533 4H | 5510371 #H| 005 (H

Connected capacitance |  0.58 pF 0.01 pF 9,600 pF

7(network analyzer)& 53 A Sy(transmission)= A7
g, 4 4E ol&std AFaes AN

72

Specifications Resonator Loop Slit GND resonator
Material Copper Copper
Thickness 0.035 mm 0.035 mm

Resonant frequency 6.78 MHz 6.78 MHz
Size(diameter) 30x20 cm 30x20 cm

B4 30709 4E4F ¥ AAEHEE ¥ 1Y)

Table 4. LC of resonators(Fig. 4).

Specifications Resonator Loop Slit GND resonator
Inductance 0.05 ¢£H 025 ¢H

Connected capacitance 9,600 pF 2,180 pF
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Fig. 5. The equipment of MR-WPT for laptop computer.
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Fig. 6. The measurement of scattering parameter of MR-
WPT using VNA.
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Transfer distance (cm)

0 10 20 30 40 50
o 70
S 6
g 50
SQUI g 40
[V 5 30
oY g
=
Port 1 E I::
loop open —— SGR (open) ground (open)
~==-=loop short ---- SGR (short) ---- ground (short)
@ A 31719 293 Fejol] utE AEa s
(a) Transfer efficiency according to the switch of Rx resonators
Transfer distance (cm)
g 0 10 20 30 40 50
0 70
Ul‘Qe =
S 60
Gyl S50
Port | % 10
() 1eHeE A g »
(b) With ground & 20
£ 10
E 0
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(b) 4 22719 AAse) 12 47 A5FL
§ (b) The highest transfer efficiency according to the optimized Rx
01lrQe resonators
A J8 8. FAlgx7el W 7|3 FAAHASe] A
Port 1 \ %\‘E%
© 29 18T 247 Fig. 8. Transfer efficiency of MR-WPT according to the Rx
resonator.

(c) With slit ground resonator

e ST 2719 ABAY 2900 o8] A7) ATl FelA
Fig. 7. The measured MR-WPT according to the receiver 7] wEolth
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