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Abstract

In this paper, we propose magnetic field wireless power transfer antenna using Ferrite. It is possible to transfer
magnetic field wireless power without independent ground by using characteristic of ferrite in the point that conventional
magnetic field wireless power transfer was possible with independent grounding. Ferrite has a shielding effect of magnetic
field and reduces leakage power, thereby improving transfer efficiency. We propose an antenna for magnetic field wireless
power transfer using ferrite and confirmed that it is transmitted by 5W magnetic field wireless power through
experiments. The wireless power transfer proposed in this paper can be applied variously to the Internet of things by
using the magnetic field wireless power transfer through the metal.

Keywords : Internet of things, Electromagnetic, Sensors, Ferrite, Wireless power transfer

.M 2 & 9 AMujzoltt. BE AR QAEHUS
ARkt STE Yl A4S 9S e E|7E Slojokstar i
bl

AAEY 1&e Fol Qi BE A4S Al B Abge] B iy el o] Fojokshi
o2 Azake AMd AEY Aeilew A%q 1 FAel ik oled BAWS A 8 FAHL

SR, AR, SATsEd A adgsa R AHE dgshe Vgl destt &
A

(Department of Electronics and Computer Engineering, AFEOIE Yl AA o] A 2

o o 5 . vk, M AL

# o] = v YRR 2 JRFAVESAE F o] FAAHAS A2 HA g 24 AlA
o] tHEHCT S TAIENSA) A1 IAKIITP-2017-2012-0-00641) of 7wk A Al Al=de] el sgst
9 20179 % AR g zet) o] APow Shar Atk AbEolu EA9] Hto® f&o] vpHo] He
ApATe] QG ol FaE 7] Z2AF(AEATE Aol Wa7h A7)=d ol oldste] Hmeh vz
AEDAFI(NRF-2017R1A5A1015596) 2] 1272 4= T S e Ak FAAEAEA S ShELl
=] 5. SYHA Hus dAdsfol e LA itk ol & S

Received ; June 8, 2017 Revised ; July 4, 2017 Azt7] Sl FetelE B4 o] &ate] SHHA AdH

Accepted ; July 11, 2017 2 A7 T Agete AS Atstaar g

Copyright © The Institute of Electronics and Information Engineers. (1037)
This is an Open—Access article distributed under the terms of the Creative Commons Attribution Non—Commercial License (http://creativecommons.org/licenses/by—nc/3.0)
which permits unrestricted non—commercial use, distribution and reproduction in any medium, provided the original work is properly cited.



50 HZ[0|EE 0|88t APY|

w3 ARG o] dAbvtz g 1Al
ich

3 ot ol A 98 WA

ol & b
Adsis A4S e setels BAL olgstel
ICNIRP 7154 §3ahe A& Selagn
BoERe ogs ol 74 so] itk 29el4E
710l AT B % 23 Aol s)uwe A
F A Az 3 BAel dal ok, 3l A
A7 Aol B3t ol HEelES o &3 Shey
A

= bWw A1 T
é% el = EMF(Electric
AdE A gt g
& e g

and Magnetlc Fleld)

i 5o M = AROE =

Hn

o. &3 4
7h BA 2™ dAMof 7(Eket £
A|AE

Top View
150 mm

wuw 0ST

Side View

W Copper M Carbon Fiber

OE|L} A mizfolH
Antenna design parameters.

a9 12 S50 etEUE HolFa 27]E 150 mm

5 mm oJth. eV e Al A
T Ao Axzom T
E= AAE ]t
el Ul A
=27 gitel 22k

=
NEY =333 evanescent 33 A st}

(1038)

Proximity And Hover Sensing
—
Touch Sensing

ghwﬂ
Power radiation Dlr:leclru. material
through metal /
/
Hiyp ~ Output

cap asan
B - .
B Insulation layer

evanescent wave
~N EM A ", A Meshed Layer
Wave = Input Throughput
X Metal Ground

In touch mode: Touch causes change in surface sheet reactance, due
to human body impedance

In hover made: Approaching finger offers change in the dielectric constant of
the air medium above the metal cap and hence the change in the evanescent
energy equation happens

O A X{2d

Jé*li':é!

Off

rir

xt5}

Fig. 2. WET system as touch sensor-touch and hover

sensing.

>
[ o
o % po
Lo ol
)
o
to M
f
g
AN
-,
v
B
ré

f
QL
Y
o
41
X g
=
o
lo,
<
0 2
oX,
™

RN e )
2
Mo
o2
2, ol
=2
>
N

X
S
-
O

&
3
rir

Joll A evanescent 744?(}7]11}3 q‘gﬂr.
v Ao R fe WstE Agdsel Ws
o

nﬁ XN N
Tead
- 4 N =
o

lo I

b o

R

m0)

ol

ol

fd

e

of

2

2

2

ol

o

2

[40

=

rO

o
ki

i1k
r (
N

=
olf
ofr

o
£

8 3 7|&E BMNEHTESES AAHES 5HA
Fig. 3. Limitation of wireless power transfer system.

a7 3L VIS A&FeA FAld eyl F7H

A i Aol FAAHAF] H= A7 AU



20178 78 HXSee =2A M54 H7E 51
nd |

Journal of The Institute of Electronics an

El

th o2 Ads) Slel setols BHS
B U
A ERPAE FAG FAEA g gEE ov
.

l

M. B|20|E 7|t Xp7|F FHEHA
OhE|Lt A

o>

7. HE20|EQl S

Flux lines

, - 5 -

Soft magnetic
material

J% 4 AXA Mzol M
Fig. 4. Property of soft magnetic materials.

AN ArE oF wE 7)1 Fe YArH sl et
As W] 2z} wako] golsiA wh-she Almoltt
U8l 3% 4= AR Az FH A7)3e] B

Goe ARAAS FALDE SolAA Hid LA
Fue) A714e B 5o w4 A714e Hasa)
A Agoles Wi AANIE BAHom e
of BAAYAE BES Boli oA AL Hos
T 5 e B,

nformation Engineers Vol.54, NO.7, July 2017

Lt. H2f0|ES O|E¢et QHH|Lt

Top View
150 mm

wuw 09T

Side View l

H Copper M Carbon Fiber M Ferrite

J3 5 XA MEel M
Fig. 5. Property of soft magnetic materials.

a9 5 deolEg o83 s mojF
71+ 150 mm x 150 mm x 11.7 mm ©]t}. o}Eﬂ‘/}*
2 Ade) FAE, Ba dael §A4%, 7o A4
ARz, AeolEzon PR AL Aol

F AN LS gHH o R st FAAYAE &

[e) = 5.0 =
S Foge 9ds gith

HL—HLXJ

o

Signal

Power
1 Amplifier

I3 6. EMF 5d3EH
Fig. 6. Measurement environment of EMF.

% 62 EMF(Electric and Magnetic Field)Z% g
74 YT

(1039)



ARe WAR s FHAAGAG DR AR
SA7] QbElY, A7) VR sdth 2E iS4
Srelvtell d=s Bul7] flal A7 e 8557
Z o] &3¢l S Galvanized iron sheetZ AM-8-3}
ot} AA RS YEhlE ICNIRF7| &1 uhat
=4 qlely] 98 28 APl EMFE 2743
71§18l Narda EMF-10041] S AMg-&tS3 )

o E(V/m)H(A/m)
memw Vim A
,610 V/m Il il 1000 30
53 A 13.56 MHz,
ﬁm\ /473 V/m
Regulation Line : 61 V/m
Regulation Line : 0.16 A/ n;SBMMHz,
< 13.56 MHz, (1 13v/m
i 1 0.03
] 0033 I et 253 MHz,
Do AN (,003,A/m

gl 7.
Fig. 7.

EMF 5821}
Measurement result of EMF.

a9 72 EMF Z47A%E L}Emu}. E-field=
1356MHzol A 9] 7]522] 61V/mEth W& 47.3 V/mo)
3L H-field:= 1356MHzell A 9] 71591 0.16 A/mKE.th &

o

< 033 A/m= A=A ICNIRF7| =20 v
A 5

AR

o) Al FalehA ereg skl

Galvanized
iron sheet

5W Bulb

a8 8 FuNEME £H

Fig. 8. Measurement result of wireless power transfer.
O7 8 HEelE E4E ol &ate] FAAH S

o] 5W A7t Bo] AAE S HoFEth FAld

OPEﬂUr otefol] FletolE =& wjAst] wiF HA
I Rk ow AHsdla oluA o] Hast H

% A& Fasirh

SUTRATS QLY 249 9
v. 2 g
2 A7l HEelES AR A1 FAHA
& SHEUE Acksrith 71 AtelM F7H A7 9L
ofob A7 FAAHAE] Thsstgl ot Hetol g
545 o188t /A flo] SHAA dHE 54
Aidgel 7hsda Slssith setelee) 54
ol gsto] A7 A axkE Heldh wolal FARHE
o5l &S o dEtelES o83 A T
AAEAES Taf 5W FAHHAE = s #els)
Atk EE AgkE A7) FAAHAES EMF 71
F S IONIRF7)5€ ekl alo] faleha) &
LR NEE
REFERENCES

(1040)

[8]

S. K. Oruganti, S. H. Heo, M. G. Ma, and F.
Bien, “Wireless Energy Transfer: Touch/
Proximity/Hover Sensing for Large Contoured
Displays and Industrial Applications,” IEEE
Sensors J.,, vol. 16, no. 4, pp. 2062-2068, Apr.
2015.

B. Jeon and J. Jeong, “Blocking artifacts
reduction in image compression with block
boundary discontinuity criterion,” IEEE Trans.
Circuits and Systems for Video Tech., Vol. &
no. 3, pp. 345-357, June 1998.

W. G. Jeon and Y. S. Cho, “An equalization
technique for OFDM and MC-CDMA in a
multipath fading channels,” in Proc. of IEEE
Conf. on Acoustics, Speech and Signal Processing,
pp. 2529-2532, Munich, Germany, May 1997.

C. Hong, L. Chu, W. Lai, A.-S. Chiang, and W.
Fang, “Implementation of a new capacitive touch
sensor using the nanoporous anodic aluminum
oxide (np~AAO) structure,” IEEE Sensors J.,
vol. 11, no. 12, pp. 3409-3416, Dec. 2011.

W. H Ko and W. Qiang, “Touch mode
capacitive pressure sensors,” Sens. Actuators A,
Phys., vol. 75, no. 3, pp. 242-251, 1999.

E. So, H Zhang, and Y.-S. Guan, “Sensing
contact with analog resistive technology,” in
Proc. IEEE Int. Conf. Syst., Man, Cybern. IEEE
SMC, vol. 2, Oct. 12-15, 1999, pp. 806-811.

S. Lee and S. Zhai, “The performance of touch
screen soft buttons,” in Proc. SIGCHI Conf.
Human Factors Comput. Syst., 2009, pp. 309-318.
G. Barrett and O. Ryomei, “Projected-capacitive



20178 78 XSS ==X K54 M7=

53

Journal of The Institute of Electronics and Information Engineers Vol.54, NO.7, July 2017

touch technology,” Inf. Display, vol. 26, no. 3,

pp. 16-21, 2010.

S. G. Lee, H. Hoang, Y. H. Choi, and F. Bien,

“Efficiency improvement for magnetic resonance

based wireless power transfer with axialmisalignment,”

Electron. Lett., vol. 48 no. 6, pp. 339-340, Mar.

2012.

[10] H. Hoang, S. Lee, Y. Kim, Y. Choi, and F. Bien,
“An adaptive technique to improve wireless
power transfer for consumer electronics,” IEEE
Trans. Consum. Electron., vol. 58 no. 2, pp. 327-332,
May 2012.

[11]J. Huh, S. Lee, C. Park, G.-H. Cho, and C.-T.
Rim, “High performance inductive power transfer
system with narrow rail width for on-line
electric vehicles,” in Proc. IEEE Energy Convers.
Congr. Expo. (ECCE), Sep. 2010, pp. 647-651.

[12] S. K. Oruganti and F. Bien, “Flexible wireless
energy transfer systems by carbon fiber as a
dielectric material: Study and experiments,” in
Proc. IEEE Wireless Power Transf. (WPT), May
2013, pp. 159-162.

[13]1 E. Kunsun and H. Arai, “Wireless power transfer
using sheet-like waveguide,” in Proc. 3rd Eur.
Conf. Antennas Propag. (EuCAP), Mar. 2009, pp.
3038-3041.

(1041)

[14] A. Noda and H. Shinoda, “Selective proximity
power transmission using low leakage ribbon
waveguide and high-Q resonant coupler,” in
Proc. SICE Annu. Conf. (SICE), Sep. 2011, pp.
336-841.

[15] Seok Hyon Kang and Chang Won Jung,
“Analysis and Design of Planar Textile
Resonator for Wearable Magnetic Resonance-
Wireless Power Transfer,” Journal of The
Institute of Electronics and Information Engineers,
vol. 53, no. 8, pp. 119-126, August, 2016.

[16] Yeonghwan Kim, Kuhyung Kwon, and Chungyong
Lee, “Distributed Antenna System for Intra-vehicle
Wireless Energy Transfer,” Journal of The
Institute of Electronics and Information Engineers,
vol. 54, no. 2, pp. 3-8, February, 2017.

[17]1ICNIRP  Guidelines, “Guidelines for limiting
exposure to time-varying electric, magnetic, and
electromagnetic fields(up to 300 GHz),” Health
Phys., vol. 74, no. 4, 1998, pp. 494-522.

[18] Seok Bae, Don-Chul Choi, Soon-Young Hyun,
and Sang Won Lee, “Electromagnetic wave
Shielding Materials for the Wireless Power
Transfer Module in Mobile Handset,” Journal of
the Korean Magnetics Society, vol. 23, issue 2,
pp. 68-76, April, 2013.



54

o= e )

2014 Eojuista} 7] kg ety
At 24

A atnelr) e A7)
AR FFE Bk g A ukal
5574

20161 ~

HA4% RF 32 AA>

of 2 F(sy3lel)
20161 = akdpstrlEel A7) Ak
AFEH TR A 29

2016 ~ A A 273714 A7)
A A7 e 2 EhE A uka)
TE44
A%, RF 3|24 7>

S A AEAEY)

2016\ F-edietn A=t} &
A &4

20166 ~& A SAFRE 7=l A
71 A2 S H B g A AL
A

DA E A, HEHY AA>

(1042)

a2 F(SA 9

2016\ =ro) WA 7] Esks s
AFEYA

2016\ ~ & A &2Er)EY A7)
A2 FE &8 A kAL
394

T A4S, RF 3|24 4

S EH("‘“*@-‘Z]"J)
2016 LAkl red A7) A=
FE T S} 29

20161 ~ A A A4t ri=d 7]
AR FH 3 Ak}
A

FAAH A% RF 247>

W Mg
19973 AA Sl SFAF Z <]
20000 A of-g-whT ot A A}S}<]
A5

A obg Tl &
A5

2006 A} 8}

20004 5¢
IC Design Engineer

~2002'3 129 Agilent Technologies,

2003 1€¥ ~2004 12€¥€ Quellan, Inc. Senior IC

Design Engineer

2007 1€¥ ~2009 24¥ Staccato Communications,
Senior Analog/Mixed-signal IC Design
Engineer

2009 3€ ~dA 4bAs s Fae/die g
224

<FAAHoF 1 Mixed Signal IC Design, A ujo] 2]
g FAAAM 2 E217]7], Touch Screen Readout
IC, Electrical Vehicle 1C>



