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Study on Arrangement of Self-Resonant Coils in Wireless Power
Transfer System Based on Magnetic Resonance
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Abstract

In this paper, characteristics on arrangement of coils in the wireless power transfer system based on magnetic
resonance is presented. A helical structure is used for a self-resonant coil. To design a proper self-resonant helical coil,
its inductance and capacitance are obtained. Using the finite element method, the self-resonant coil designed is
simulated and characteristics of wireless power transfer with various arrangement between Tx and Rx resonant coils
is analyzed. For verification, a prototype of a wireless power transfer system based on magnetic resonance is fabricated
and efficiency of different arrangement such as both vertical and parallel arrangements is measured. From the
measurement, transmission efficiency of 50 % for parallel arrangement is obtained within twice the diameter of the
coil while for the vertical arrangement it is measured within one and a half diameter of the coil. Maximum efficiency
of 84.25 % is observed at the distance 40 cm from the resonant coil in the case of parallel arrangement.
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Fig. 1. Illustration of magnetic resonant coupling bet-
ween self-resonance coils.
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Fig. 2. Equivalent circuit of WPT based on magnetic
resonance.
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Table 1. Dimension of coils for simulation.
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Fig. 4. Simulated result of magnetic resonance in pa-
rallel-arranged system.
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Table 2. Measured results of the helical coil.

Ry L C 7,
@ | @i [ 6p | ¢ | @i
TR I |44 | 242 | 2.088 | 1744 | 4,529 | 834
FAR |,
a0 ga |F8| 32 | 2014 115 36711 9015
=
;3%;_%1 24|32 | 207 [153 | 3638 | 8935

LCR meter 380193) ZA& Q1L AMNEAE F
A FRFZEY AN g Jehiddth 2
_/‘,:

h

Fore “ﬂﬂ 2T A7 AHEEY WAL A
SRS F o] %M?ﬂ *év‘i—lOOI He#e F
}04 w‘L—}%‘\E} 0% ARl 240l FEM £4
g3 A9e s, 34 %JJrTiﬁrﬁi wLRE A
:} #olth AgHAE A FYT % A
T, AHARLTL 2 pF X 2ot glo], Ao
i T o7 78 FA Fulet A A8 ZA

g Atolofl 70 kHz HES] Afol7} Atk 23
‘: AT FH Zd] A AP, AdA X,
A Fa7t A ATE & F Aok AA) Az}
qME & Miﬂ 09 MHz A&9| 37 F35E 7}
© ZYS A AT
a4 6(b)T: AZE 33 ZYE o §-3to A ZE
T4 AY A AAFolth #EEH LEDE AHE:
gtk Y Agilent 33250A A1E A 7)(max 500
mW)E AHEE T IHANA™E, F Ay 4%
TR FYLE $AF T Y o] HEE )
Ated 527 g WY& LED7} AEH AL 4 &
Ak

19 72 AZF AAES B8 £448539 714
o wet 2&E SAT Aotk 24 A, 40 em
Ao A A 8425 %] E&S AL, 7HFo| &
7Hel whEt E&0] §43] oA HeZ veby
o} 40 cm olFtol A= 4] (2)9} o] FRA FY Ao
o AL AF7t 57}541, ol QI8 Ao A A
go] o]FAE FF FHFIL o] FA Hol I
218k FUth 40 cm 73 o] oA 4% 282
TrARY dYHL iAo g & A Fo
T $AE T YA FAR A TR

[ S m{N- il
_>.i

£

570

100

efticiency(%)

40 50 60 70 8 9 100 110 120
distanice(cm)

J8 7. AR AAEY 28 54 2
Fig. 7. Efficiency measurement of proto-type WPT sys-
tem.
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Fig. 8. Results of efficiency measurement.
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