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2. O|=H HiZ

2.1. NFC (Near Field Communication)
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3 2-2. NeuroLux Software
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2.2.1. Impedance matching

OHE||Lt2t

o

=4l 22 Aloje] YUEA SEX|E WY HE 285 XMoH7l= =R

20l0|Ck 0|2 $§Z2l7| 9fs) AMEA OjE 7|28 M3t

oo
H
rid
>
=
ot
o
r
K
0
IS
0
for
Hu
1o
o
I=
n
>
N

S AX|A|Z{ FOf ™M= FM£O0|

tsot=E St AS "ot OfE0| EX| fef n

HA SEX2 Qs gt

Rl
H
N

Ydsto] M 40| IA Fotettt. 2 AFoME ¥E Capacitor & 08¢t YOEHA
0E wHS HESIAUCL Capacitor 2 Z|HEAE= Fht0f HHH[si2z, XES

’ ]

HOAIEA ghs JUESHE AStsE Foi0A H L YUEAS 28 & UCh



8 AHIAIES gr2 HEILES] 37|, =

—_

=X F=Otg 50| e etk 22 MR

AlZgojdolLt HYE 8o HHAS =FoHoF ofrf Eot ¥H I

mjo

ol Y

Y igtof oist Rk n2{siof oot

220 pF 2200pF AuF
=5% £10% +: us
2R

470 pF 3300 pF nm uF
+10% =10 % +10%
saORETwHT 1T I OORITWASRMT

2.2.2. EMC (Electomagnetic Compatibility)

QMR (Eddy current)= A|ZHOH| M2t BSISHE AH7|FO0| =M E 2EY O =M RO
wekls =8 URE ettt NFC QHHUOIME D0 ™AL |OH7h AL HA] QFE| L

T N BE0 AFEFI YYSICE Of ATRE K| HeE A

— =)

\J

|XF
(=]

mjo
ogt

‘g5t0] QFH|LE
d58 HMotAZ|L HE 4SS RS oY AHF EME SHZdH7| A NFC

Device Ol = DEXE Ferrite XHHZS CHHILE 0| = ASBICH Ferrite = ZAHIHZA

£ £X82 JNSE WS RUHOR AEHED WEAL £ Utk

7



Ferrite XtHSS SFH|LE FEO| MYz HIX[SIH, FF TY O X270

Ferrite LR 2 HZ Lt O[Wf Ferrite of &2 1F7 XNz Q3| ATFI &

ME £M0| 27 FO|EC L@ Ferrite AHZS HEILE RO MYSts WA Ut

OfFA ot CtHLt =X RN HY Ldsts AF™FE AHSHH ds HMtE
U & UL 0|2t ZO| Ferrite AHES LE5IH AHMFZ 2ot EHE 2ty =z

2= QIOM, Ol&= NFC QtE|LIS| =4l

el
My
fut
_|

no
#a
r
J
ot
Mo
=
rx
=2
N
e
ror
|

Receiver

PDMS(Base)

Primary
Field

Secondary
Field

Ferrite
Sheet

LED

Eddy
Currents

33 2-6. Ferrite XtT|50| AT R E AH|S}

o

rr

e



2.3. Materials

2.3.1. PDMS (Polydimethylsiloxane)
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2.3.2. Ferrite
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2.3.3. Silver Epoxy Adhesive (MG Chemicals 8331-A,B)
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3.1.2. PDMS M= 4 7|=Z XA

2 AF0M AtEE PDMS £ Sylgard 184(Dow Corning)Z, FX|(base polymer)2t

B3| (curing agent)E 10:1 SHHIE =5t0] XN ZSIRUCE oA el FHE2 H2[E

ro

SIO|=2I0|E S EE, FZA2 (CH3)3Si-0-[Si(CH3)2-0]n-Si(CH3)3 O|Ct. O{7|A n

S¢S LIEfHCH

PDMS FH|et ZotME @ Lot 2t 0= 60~80°C oM B2t €S AN A
N7 YEfZ Ztw ZgECh. PDMS o 292 FH-B2A HIE, B 2& A A[Z0
el gexl=0, Z2A H&2 =0|H PDMS 7} §f HHEtsiX|: Fot Alzte 24 5t
O FHZICE. PDMS 2Y=0&s FHet ZSME =g O 3717t 40 S07%t
7|27 Gle = QUCE O] 7|Z It FHESHH pDMS WRO| 330 MA £40| Xt

WAl ol FHEE HOLTICH P PDMS £ OFO|3Z miEde o 7|Zz= 2Igt

ojgiet EME diZst’| /g 2 AFoME TS HAAOIHE ARE3sHY PDMS

=222 7|25 M7Hots Cl7Hd(degassing) 85 TASIACE TS SEHOIM 7|7t
YYSH0 PDMS EeiE $He=Z WML/ EE22 7|ZE 2u¥ez NAHY £ Utk

OlFA Z|Z7t M7 &l PDMS 2Y=S A83t0] XS MAHY22ZM PDMS o =4,

gy, IEY 23 SO BTS A HYAZ = UYL

14



3.2. Stacking PtH|L} &= 17

M| 2 LR0l=

=
=

o
—

FE| L}

240l

4

A
(=1

ES
10!

= A0

i QHEILE &)=

ol

Ct. LASER ablation

o
Py

P

AL O =t
=2 M89

LASER ablation 7|

ILE M Zoll=

B

SHAl ® 3k

=N K=} [m]]
=== Jge

£ 0|83t

LASER

t

ElCt 0l2

2
[S)

k

A

22

o]

b

EAUN

k

MR

o[

g2

152 L2 A= J|OfE L

ot d

oA
T

1

A

of

-]

AlS
= S

c

5
'@
']
. - |
L
-]
L)
£

a8 3-3. Al eHEILE HIZ 3 [13]

15



3.2.1. QHE|LE AA S CAD REE

WA U OlAE SHELIYl 2N M5 BAS

—

40
ot
x
rir
ro
]
-
m
>
mjn

S7tAE Ee7t

UALt. J2jLt Thed] SHEHLE 37|18 7IFE A2 A W A Al

1A
ot
r

ot EX 7t

1t

SICHe M2 €830 CFE Stacking TZXo| CtHILIE 1QHSHRICE Stacking CHE|ILLE

A8t S5 22&Y =

mjo

28510 CAD SRS ZoteCt ofmf HE|LE A A
NE W2 mAclel ARSI kel WEHS M2 fE0 HEE SYch w3

ASO| fX|sHA =HE=Z, Y57 AHL S H7[H2z dE2Y =+

1

Mz

St PDMS %

e UHRE E==2 ZASnh ME SZoM=E HE(Punching) 7I#ES =5t

o2 CHL & AMOl0] F¥E &1, F=d HH OFA HO|2EE FYSY F

33 3-4. CAD 2 A3t Stacking CIX}Q! a)1t Layer b) nt" Layer (n#1) c) Stacking 7HE T
16



3.2.2. Spin Coating

o3 B @ oW oo o T ¢ W
Q_O qﬁ © = on - — o m
i o o w N o H N
< gl o - ™ Klo s <0 —
= — 4o - — u B =
© Lo &£ = _ K 8 o)
oF < oF uf Hos =
- R Jd g B o
N ol n ar S .__mo 0 ol
1 o o© oy o s Koo g
0 N = .
B = <7 = o™ ] Klo
H 2 W - o M
oln N rt ol = _ o o3 H
L S T T o
. H W Mz B W <+ 2]
> o o S = < o =
[a) IH d ..m 3 o M_.V_._ N X0 od
— - 2 R A
9 5 & 2 =z o X o m o H
= = K o w Pl Klo —
- = T e SR I/ Q
LN S T R -
jo! < = = K o TN
o AU g o oo K _
0 B m 1ol = 1ol < ol
_ % _ 7 ; 4 T =z 5 g
S uw & - B M T =z & s
0 > ' Z E © @ E
# O g =T W s ol Z
= a oy K = = o ofl
DN " o ) w Ll S
RIOHD H3 o 3 B3 oo
TSN = © = B & fof
0 ., r 0 g N o= o
fowm X T @ oy KHOE® =
wo o S oy = il =
KO ) o ©° g on
w2 g # o T W 5
il Jod . N 10 B ¥ % m._._
A_ H_._._ ._Hn.vH S H_|_ a m_m _n_ﬂ
R ol o =~ O o & o @

PMA EIO A

Curing

I PDMS HZ 34
17

Spinning

\/

ad 3-5. 7|

Dropping

EE 2RO =



25KHz Z=He=

A
e

f

i

=
M

L 270mm/s,

X=3
= O
AAt CtE|L} THE O
L =
o =

.

s

s8=
CAD 2

2

n
ESES
ke 70%,
o
N

9
==
=9

[

LASER ablatio
=]

LASER

—

—

3.2.3. LAER ablation
T Of| A

H=H
—

+ Q@ ¥ B o W K W
. O 3 K L W T A
oll . o3 W 2 ~
70 = o il o
= — JIO
O o < Mmoo g K c
= o] MO ©
= o 2 =
Rl 3¢ LA 2 2
K o =] 0
il = W v B . o
L G R
7 ¥ W 5% T & B 2 3
= — 4r > SF %) —
= o) o3 OF <
od Q_o J0 o_ il S — _ A_l
- - - m = o =
of T [H] <k T Sz WU
T oo = ol = F m_m o
B 2w ® . s S &w D
L B x4 T F w3 om
C I MoH o e . KT
= -
T = X0 W a 3 o
KOS o= o < e =
K K0 J_ﬂ_M - mm T =
o X o K 3 Bom T
WM 8 o = - m o El .M..u
o B o W g 0
o _ o m M R oop &
Fo5 R = =
Al o M = © < Klo <]
i RO =N T w®
oln L, N Qo N Klo
T = ® R oy I
N [ an e o
ow M = & oy W & B
g 2 T ol
SRR B P S N« N (I
.o I P T —
o s Rom m 0 =
AU W = T oF ok =._._ Aﬁw_.“
qoo E o 10 0 3 %0
m_m 2 = X 0w RO go o
] o2 N ] B F Ho B o

18

17 3-6. LASER system a) LASER ablation system b)



LED £

X AH
s

o

4 CHo|2E (blue
[ = O] .

Aokt
HIE OS2 100pF FHINA|EIA

ol AHEEI, CELtel 85

=

=

=

=

0] Zut

AoM OHXIZF 7tE =2 TREOolY]
Ch Al

=
|Ltof 2ot

= )|
Ot

=
=

=

=

= o

3.2.4. LED & Capacitor

Capacitor

b

B Ltk

= ATOIM HMZeh SEHLtE SRTsto AEE A

LED)E

o
—
3

oju

<] o
(U BT
=3
ol o
X
M g T
o &
< ol 3%
10 pl]
d}d "
.._mﬂ ol iy
i+ 4 1ol
_ oju
S @
Qg K
= -
= Al K
J @ uo
T = —
e [E] ol
B
(e} ol w
w =K 4
=
KO ot ._|%
Jll_ -
< M0 @l
e  —
o
f _/_._._
2 Jo
B
3 g
- T
B T
R B
o ol
o % <]

Xt
S

Capacitor £

t

—

-
o

Mg 9
19



3.2.5. Al,O; XA 5! pDMS ZE

Atolel 7|

Yot QL &

A =

oo ExHs

2t9to| QHE|Lt mHEH

A

MSHE[Of QHELE &

tLt

ol

L =
[S 2

Lt IHE]

F

ol

I

10

P

PS|
A

Hol2+2 A

o
o
e

-
o

M A

ZHE K

4
<d

ojn

IH

I.

il
ol
KT
4
oY

oju

Lhet8t ®AeE POMS 2E &

[
=

i

o3
o3

<

—_

joll
<1

K4

ojnu
100

~
S

3.2.6. Punching & Filling

gro

—
—

2 AZsty| fIsiM

ol

ol

ofl M

SrHLE T{E Q]

Aot

Through-Silicon Via(TSV)

=
—

A& |

20



0%
0o
|0
Hu
e
ox
<
C
>
(@)
=y
>
Q
Ok
ox
o
ikl
o
Ot
k=] 2
v
w)
<
(Va]
[l
e
0 >+
©
1
Hu
>
Al
o
10
-4
o
0

|  Slide glass

$

Polydimethylsiloxane (PDMS)
| |

9
Al foil

I |

e

$

Filing o8
T

a8 3-8. Punching & Filling 38 71

21



a3 3-9. 2Xt0AM 2| Punching H&[13]

0.50 mm
0.75 mm

5 b)

18 3-10. £X0IM2] Punching H& - 2 a) Punching tools b) Hole 2| 37| '2 PDMS 0 Al&

22



3.3. Ferrite 8 &

3.3.1. Ferrite Xt &

_]>|

1ot

| El
Hu

2 AF0A HESH QtE|Lt= NFC(Near Field Communication) #AICZ &
21 MZE meFMeE  £4Isfop  oich Ol StHILE FHOIM W=
AT F(eddy current)2t 2AF TA7| TE2 4 29 EFHE KXNSHAIZ #= UCh
olg{st ENE silAst7| sl DEXE Ferrite XAHHSZS CHHILIO| HE3I L Ferrite &

Az =2 FEAEsS 7MY A2[E Am W HE 207t ACL Ferrite

0

AMHSel M HiX[E A7 o) Ctdet AX|O| Ferrite & MEOf E£UCE I Zi,
SHEL HHE 25| E= 3712 Ferrite 55 HILE SO HiXIRS O w4 HE7t

A 9o 27 HEZE(Dead

1

7t =UAC D Ferrite AHHE & HOl= NFC o=
Zone)O| EXMot0 M=zt T $AEX| e M7 JAACE A2LE Ferrite XMHSS

Mg3oRM, 0| BIEE F0| 4T 2E YUstEE FNE

mjo

7 UALE

Stretchable
Antenna

PDMS
Layers
<

Ferrite
LED Sheet

>

J% 3-11. Ferrite Layer & H8%t F{HE AXI2| /W2 E[13]



3.3.2. Ferrite PDMS Composite

UM 2T Bt ZO| EEZO| Ferrite AHSZS LHLIK HESE L G50
Sdkle 207F JA/ACE A2{Lt Ferrite I PDMS ZH| 2| 7[AH =4 Xto|2 2I|

=H7F HYSIALCE Ferrite = M2t X2 PDMS Of H|gf N =2 Zdut

=
Hu
Ho

ZER| D QUEL AA L OfA ZHFOof M SHE|LIO| TSRl =2[Y X8 S0

ox
|.|-|
i

Ferrite S1F PDMS S0 22| TMEHEHM T 5 AO|0] AT 2| 5o 2H7t 2dE

= QUL Ol B7[H2=z CteLtel +~3at 42|y

+
20
o
o
o
o
10
=
1l

mjo

XSHAIZ

siASt7| Qs 2 HAFO|AM= Ferrite Powder & PDMS Of &E =g5l0 =M E

OF

M Z=Ste A8 TSI SICt Ferrite Powder 2 PDMS & €M H|82 =Z%st & 7t
B8 S S L5t Ferrite 7t @ LSIAH 242l Ferrite + PDMS S2HHE 2 = U/JALH

Of&H M=% Ferrite PDMS =EHE FHILE HZ0| 2ES22M Ferrite 2 PDMS ZF

1L

AN =8 Xolo| WE AW & S

|0

HME si2de =+ AUCE =S S2H U

Ho

Ferrite 2 &2 Zih ot &Y =EE Sl AN Xl £E4& ZH=ISHALY.

PDMS 55 Ferrite

L Powdl
Stretchable ayers owder

Antenna

LED

13 3-12. Ferrite Powder & 8% XM AXto| 7{=FE[13]

24



Ferrite Powder & PDMS 0| Z%5l0f ETHE ML 42, L5 Ferrite Powder 7}
PDMS OHEZIA0| 2bM3| 4HO[X| &A1 BHHO| === 2H7F 2dg = ACEH O|H A

EEE Ferrite YAtE M U Ol4 Al O|2E2 XHEF 75980 ULt O[F X[}

i

flel 2 AFM= Ferrite POMS SEH XMZE = ZEO| PDMS EH 2EY IT=
=459t MK Ferrite PDMS 23HE XS & AT [E wAloz 23k EHO
&5 PDMS HTHME E=ESIACL 0[0] € Ze=t 8= AN PDMS REYS=E 29

7t A|ZiCH O|HA &2 ZM Ferrite PDMS 28X MM E PDMS S Z 2tM5| 24

1

AACt. AYSFS FHE =~ OO|AROH +F22 HNOfStH SH|LE HH FHOf

Ol g2 Z[2oStRict. pDMS #EH FE IEE SO Ferrite AL R E

25



3% PDMS spin coated

12! 3-14. Ferrite PDMS 3 & 7|2 g

26



4.1. Stacking QHH|Lt

i AREIOICE,

=13
2f

ore|Lte

(=13
S

F 35um 2 M|O{E[ACt & F 2t ot 0o

| Lt=

o
[

pS|
=

=0| PDMS

Klo
gl

=

Bt TH

F

od

b

Jod

X

Al HO|AETL SHEO] A0 &5HF QHH|LE

I
=

=g 24 o

=
=

0| Via E£0

UL

200pum LH2l2|

OF
=

He

=
e

A HE|LLS]

geeta

L ol4lo]

o= dH

ol
K
4

Al O|2#0| A9l gl&

ol

AF
=]

0| 44 Ofo|2=Z0|E|

Fe

X
o~

Aoz 7|CiELt. OfFEA MZEe Chs A8 oteLb= F2E O/M m{EI 20 A

P U EIAL.

ujo

wjr

7o

3% 4-1. Optogenetics 2% a) 2H’dEl Optogenetics 2%} b) OM A%

27



J% 5-2. Optogentics 22X} - 2 a) NFC &X| 2|0f| A

ZEEl AKX b) I H OM ARl [13]

— o -—r-
41.1. 8 =4l 28 &4 87
= 9F0M= StHLE S0 WE LED = T HIE ZAMSH7| fIsf Cret
UMM 2HES AN HEHLU S+ 1 SFH 6 SNA| B=tE FA2D, S
HEH2 25W, 5W, 10W o M| 7tX| =22 75k 24 =40 LED o d=8=
8510 doas MECh £ =2 LIEFLIRIC

5wW 1now

Transmitting power

Number of layers = 4

now

25w

now

5w
Transmitting power

25W

1now

3 6-3. Layer =+

5W
Transmitting power

Number of layers = 5

5W

Transmitting power

L My

28

25w

MNumber of layers = 3

25w

mnow 5w

Transmitting power

25 W

Number of layers = 6

now 5w

Transmitting power

H LED &XQ| 87| [13]



FO| FE M =0, 25W

a4

ot

.
o

ZH@2.5W, 5W)0|A 0]

o

Ch. 53] ¥2

2R

oju
100
RO

Ol M= <F 12 HY

al

7

30 Hi, 5w =

OoF
2t

OtE|Lto| LED == 0|

=
=)

ChHl 6

o
|_

FEILEZE 1

=
[S)

7t8tSiCE 10w ZHWME 6

Klo

1amod indino pazijewopn

Number of antenna layers (#)

[13]

Output Power J2j=

=
=

a3 7-4. QAE|LE Layer Off [}

S B P

.
o

o
T

tEIL} S= LED

nQ
—

2

b p-value 7} 25 |2|+=F 005

HEZ7HE(HOYOf| CH$

nl_
—

irhat A

7| 2 2| AL

O[ot=  LIEfLY

==

ChRTFHDS HE

L
—

oj &l

29



5

2.5

1.5

Normalized output power

0.5

0.5

Number of antenna layers (#)

—— 10w y=0.3613x + 0.8283
—— W RZ =(0.9581 .
— o ..
¥ _..-.'"
. y=0.2639x+0.0429
2 R*=0.9178
= i
I T 1 y=0:1108x-0.1127
! R?=0.9927
1 2 | I ] 6

% 8-5. ¢E|L} Layer Of [}2 Output Power Scatter Diagram

RA2 0.9581

''''''' g |

SQRT(R2) | 0.978826 |

RA2 0.9178

¥ 0.8~1.0 : very strong correlation

M
=]

E 4-1. 2% 4-59 ArztatA|

M

30



t-value 9.563754

p-value

t-value | 6.682948

p-value | 0.002601!

t-value 23.32263

p-value |  2E-05!

H 4-2. 13 4-59| t-value ¥ p-value

n-2

t=R | ——
1-R°

go+z= a(= 0.05)

(significance level)

a3 9-6.

o[2{¢t Zut= AHIL S S7t0| HE 2Y = S7I2 MO a5k 4 F

p-value ZZE I8t t Q| o U Ro+&

S =Y
SELV MEe Az ZMEL 55 ¥2 HY =M 0] 2it7t FEHX|= A2

OHE|L 2lF S7tL 2 A

0%
N
B
N
4o
r>-
>
>
0x
orr
0%
0z
=2
ot
i
ikl
oo
mjo
>
>
Ot
n

31



A
T

I

HIAHS
Z2o=

5%=2, 2gX HolE0NM =53]

—
- =

oM HEE HOlE2| XS

4

Al
==

H=H
[

2 FEeL, A

A

g

X

rl

o
=

& gl =

SFE|LE A

=
[

= FE0ICL 0

[e]]
A

o=

oo
OH

OHEf|L}

7 Bt

ol
=x

AU0f 20%2]

PDMS 7|Et9]|

=
=

(@)
[

L}

-

LMt

H &gl

2o

dH L O]4

=
[

&A1& (elongation)of =

7|A

s

l(wrap)

MO
oS O

(twist),

(bending), 1

S| Q1% (stretch), B &

g 9

s

ZUOM AFEHLIS| st =

Optogenetics 2X} [13]

=
[—

a3 10-7. ot¥e 3 stof %Sk

32



Il
T35 =) 0
= ou Ar .mﬂ Jo o AL
s T B T 9 K L] o ol
T W B s = 2 o3 ol 3l ol &3 20
4 = 5 R S = T T R w20
. = ° 3 s O ikl T W s K2
12 & = —_ 0 3 10 o S
1 - © m < 8 —~ KE
ﬂ g o 5 = X ©® m mﬁ M_”_ o oy K 3 5 T
= % 0|5 H | ~N 4 - ML N _I_.A X0 S ol = Jjo T Kq
2 o -5 2 | DU o _ 8% o 0
g = T =2 Hm bz -
= £ LI ol of 1R B ok o " o
5 3 RRE o 3 = e H oH ]| N = Kt ol KO LH olo olo
; gllavw -z r @ m N = < L oF o[ ol — od =3 o3
: At | 5 Z Hos s S oo g foF o% Rr
ore & o4 " anlv m o mr ™~ ~ E_ o o__._._ = B o H_.__| " 1 m
TEEEE ° = e B = o 5 X g »okoH ~
o ™ o o o o o ._A ol H = 0 ES5 H_._ﬂ o ol K
= dino - + Iz [ri) 0 < ] = 132) _ o) =
1amod 3n =] 5 = = ] o o o ol =1
IjewioN s 5 3 E BT el u[i r g
pazy| = Y w = KO X X < - S o o &
u ol _ = X S e
= o o B o W o N8 ol W= 2 7 MW =
" 5 =5 Ko A T T
& 8 5 2 =._._ o0 F KK . ol ol 4 =
£ 2 { 4|
e |z S o o] ro g ar T = o < <+ ol o
f—— lw ¥ g 3 0 T o x =2 m X T M=
y ol KT o & T ¢ e B o S &5 1l
HE R K g © £ O o B o N R0 R R
| e ..m.LH.” - e m ._In.ﬂ ~ =0 ._A_._._._ |_NO .._I.OI ] ol - w |__A|L
D 1Y 5 g CUNA 2 o K L T n oF
g 3 ° 5 3 b 2 iy 2 e K T B mo ol
EEEEEE g = 3 T W 3 S o2
e i B .un > s () i o ou| N .o__._u_._ ~ X0 m; ok . © ol ol
od Indy =]] T “ N 5 e ° i bl
" peaouiton G 5o o ¥y S o > S -
_ ™ rou _ o 3 - o 3 L OF 5 ~ = 3
£ - < = . w 3 — s -
< £ uir ] A oy L o = ol ohu E .__A.o K [ o )l
E =) K
o 2 X o o= g K F FoE o
o 2 B =< N XK 0 5 = Y 22 T P
© g £ 2 SR F N ol o o & T ol
HE t s 6o L 2oy %k Sl Ko
.- £ £ A5 T <k o of ST RO
4 “ 3 =oomoog G R N
2 ] — = X g = ™
o3 - m oo o o = ® ol
A - = o S ol K
- o]
© © M M _._m.____
:SR23
i n:.:oM indino
poneuion

33



=
olo
et
>

(¢}
rr
N
or
0x
mjo
>
>

_(')_I-
im}
am
Of
ro
oA
sl

=2 H2ENMe d5 /XA Dz HAENAMS &2 Wd2 AHUS 284S

a3 12-9. strain 27| ¥ X} 23 HAE a) 0% strain b) 10% strain c¢) 20% strain d) 30%

strain [13]

34



4.2. Ferrite QHE|L}
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Abstract

Recently, in the field of electronic engineering and electronic materials, performance
improvement through miniaturization has become a major trend. At the same time, as the
demand for wearables and flexible devices increases, innovative functional materials and
devices are actively being developed for this. In particular, as interest in personal health
care increases, real-time medical monitoring and emergency response technologies using
wearable devices are attracting attention. This study aimed to improve the performance of
wireless antennas optimized for wearable devices. It was intended to develop a sustainable
system that exchanges signals through NFC without batteries, and improved reception
performance by designing an antenna with a multi-layered stack structure. The antenna
stacked up to 6 floors showed a 270% improvement compared to the existing single-layer
antenna brightness performance, and the life could be predicted through stability
evaluation of the device manufactured in this way. In addition, by mixing Ferrite Powder in
the PDMS matrix or inserting a Ferrite layer into the intermediate layer to block and
suppress eddy currents, the overall reception performance is improved and power loss is
reduced. As a result, more than 90% of sensitivity was improved in the dead zone area,
which was previously difficult to receive, and the brightness performance and stability of
the device were also greatly increased. The high-performance wireless antenna and LED
device developed through this study can be used to implement a new wearable device in

line with the era of placing importance on personal health care. In addition, it is expected
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that it can be applied in various ways to smart wireless sensors and wearable biomedical

devices in conjunction with the NFC function of a smartphone.

Keywords: NFC; Stacking; PDMS; Ferrite Layer;
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