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Consideration of Coil for Wireless Power Transfer
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SWCC Showa Group has been working on coils for wireless power transfer (WPT) based on our production knowledge
of litz cables and IH coils. In this work we compared the experimental results with the calculation result by theoretical or
numerical analysis using finite element method, and then clarified that these analysis are useful for considering the
specifications of the spiral coil for WPT. We also clarified the characteristics required of coil for WPT, and examined by a
numerical analysis regarding for the optimal characteristics of litz cables or coil. Then, we revealed guidance of optimal
design of the spiral coil for WPT.
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x£12 TMILORREREFRE

J1 VEDRERE AR
EEEH [mm] JKFERE [mm] a4 L@ a11L@
0 0.39 0.38
40 0.34 0.33
80 0.22 0.22
50
120 0.09 0.10
160 0.00 0.01
200 -0.03 -0.03
0 0.18 0.18
40 0.16 0.16
80 0.11 0.12
100
120 0.06 0.07
160 0.02 0.03
200 0.001 0.00
0 0.09 0.09
40 0.08 0.08
80 0.06 0.07
150
120 0.04 0.04
160 0.02 0.02
200 0.01 0.01

EE ERZONEEY! I1 0B
Uy VIREIRE [mm] 0.07 0.05
Uy U ARFRAREL 2,100 4,200
1y Vig4E [mm] 46 49
14 L4E [mm] 258
I LWE [mm] 73 \ 12| 101
JMIILEEE 16
T4 LEFIR—Z [mm] 13 \ 0
F£11 AMILOBEREAN—-XE QE
HE a1 L@ J1 L@ J1 L0
)y VigE [mm] 8,313 9,293 9,012
1249422 [uH] 412 55.8 51.2
TR @85 kHz [mQ] 221 26.4 21.8
Q f& @85 kHz 997 1,128 1,251

g O JVOEEEEE 50mm
= O JLOEEFEE100mm
—— I VDEE R 50mm
e I JVQEEIEEE 50mm
e 0 )L EE FEEE100mm
g O JLQEEIEE150mm

FEAREK

0 50 100 150 200
K ERE [mm]

20 J1ILOEBZREREHESRE
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6.3 JMILDEHEQE

K13 I1IRY, WHMESRFR U CTEHEEEN16 ¥ —rad
VDE20 5 —2DIA4 NVEIZOWT QHEEEI L7,
QENHEHEMEIIRIADEBYTHY, BEEKNE VT
ANED QDI IVKREL BroTze COHEDLBEHD
BHNCHENA 77 7 v 2 LRSI 555, 4 ¥
To 8 ZADWMO ALY KEL QEAKEL o7z

%£13 HBEAXNA AV DOEE

EE I1L@ ‘ I10LE
)y VERFRERE [mm] 0.07
Uy U ARSRAREL 2,100
Uy Vig#E [mm] 4.6
I ILAE [mm] 258
I )VAE [mm] 73
J1IVEEE 16 20
AR A ~N—2Z [mm] 1.3 0

K14 BIHEQME

1BH a4 L@ =EQIO)

Uy vigRE [mm] 8,313 10,468
1227822 [uH] 412 55.8
LI @85 kHz [mQ] 221 26.4
Q f& @85 kHz 997 1,128

6.4 TILDBEESRE
FIBWRTHRDBFA L THEEXBDOR RS T4 VIZDOW
T, RERBIECDE L 2 2WE L7z,

B OME, 15 ITRT LI ISHERBIZIA VD%
XHRA VF 7Y Y ACHRET, a4 VERSF L TH
M UG AR E o 720

K15 BIPERAEYE

a1 VEDERE fEa R
FEEIERE [mm] JKFEEEE [mm] a4 L@ (LG
0 0.18 0.18
40 0.16 0.16
100 80 0.1 0.11

120 0.06 0.06
160 0.02 0.02
200 0.00 -0.00

65 7171 MDBEESREANDRE

FEMM42 #FIH L, a4 V& 7254 FTHY KA v
F LGB ORERMOEALZ MG Lze a4 VAL
RI6IRL2EIIE, af Vv®L I VORISR E A S
B UTHESELZY, a4 VDL 34 VEIZWIME
AR U TEEBEI R > T b,

FEMM42 12X 53 32l —3 g3 v X h#Enkomi
ERITIRT, 7294 bTaAf Ve K4 v F35
T LICXY, WA RIECER L, AR L
720 72, RAREIZIANVONERLSIHICEEINE
W DR S Nz,

Vol. 62 (2016)

£16 #®BEAZNASZILaACILOER

BE 1v® | 3 @ | 211@
v VigFRiRE [mm] 0.07
V) VARFRAREL 2,100
Yy ViRE [mm] 4.6
a1 VAR [mm] 258
34 VPYE [mm] 18| 69
a1 ILEEH 16 20
1B A= [mm] 1.3 \ 0 1.3
a1 IDEH [mm] 4.6

R17T 7151 FOHBEFRICEZ2EE

I1VE DR EERE

EE K a1 L® 140D a14L®

[mm] [mm] 3 " i " 3 "
50 0.39 0.59 0.39 0.58 0.39 0.58
100 0 0.17 0.25 0.17 0.25 0.17 0.25
150 0.08 0.1 0.08 0.14 0.08 0.11

*EITJIZAMEL, B 731 MEY

7. %8 &£ O

WRILE RO A XYLV AHBEICHH IS T4V
i, RKEZRQMETHE L, HAERBEKRELSTHI LD
KoohsZeaRrL, INSHOHBICKEHHABLUE
WHRyI2l—va3ry7 s FEMM42 SFIHC&E 5 2 &
ZMEE L 720

HIZ, TRODOY—LEHWT, fenaf LizonT
QL MAME Kk ZHxE L, OBRMRELIED S, BH%E
R 282k) QEIFEL 25, @ DMVERE L
W) vy EMH Lo Qw7 b, Oz
I NVOFERBIEIANVOBIRIHKEL, £ 575~
ADKRESIMEAEL BV, @72 F4 M THY FAL v FF
Ik Ehmie /s L, HERMERELTS
ZEWTESL, TEPRER SN

CITR, EZBEILNVOBRPFELLOL L, MEE
Tolze L2L, EEAIA VIZBWTIE, X /A g
BTHLHILLROOLND, S5, EELEEOERIC
v, a4 vERoBRIiLbIThbh s EEbh, Thboo
P2 E O 7 RBILOME % 330720,
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