EI
2ZWESF 10-2023-0108781 IEI
0 (19) W53 % (KR) (11) Z/AME  10-2023-0108781

(12) F7/WE3FE(A) (43) FALA 20230072192
(51) A58 &F(Int. Cl.) (71) &<
G02B 1/00 (2022.01) B32B 15/04 (2006.01) dAAEn AHEgEE
B32B 7/023 (2019.01) GO2B 5/20 (2022.01) ALEHA APET AAE 50 (A% A
(52) CPCE3|&EFH shal)
G02B 1/002 (2013.01) (72) gz}
B32B 15/043 (2013.01) %3 3
(21) §%aﬂz 10~-2022-0003764 AeEHAl SAT AT 35, 103% 20025 (
(22) =LA 2022:301411Y 7 w37F, A E B 19A])
AT 20229019119 o]\t
BN = AFA 2 115, 406% 14025 (>

152
B, AEeATVVEAAE)

(Reo] 7<)
(74) Wl

A A
(54) o] w3y
(57) 2 9F
Rodwe Ay METEE e dEEde 2dste] 494 dUAE Ykt Yo PR £ 9l

7] W] s sk BAle] Fepel EHol BAse] A gl s, olsh A A Fejol
Agglel FURAE 2ol e FAT 4L A5 A9 AGA WAAE AT,

o ¥ &- =1

5 &
gdxE HAM AdE AL

e | of

50




(52) CPCE3

(72)

=]
T

=

B32B 7/023 (2019.01)
GO2B 5/208 (2013.01)

26, 1015 1205% (

Al AT A8 2102 79-20, 4065 (&
7keldt)

ZIHSdl 10-2023-0108781

s

MEEWA Sk S| 567, 508% 10085 (7
e, FdsaAoHE)

&rtEE

AEEEA AUET d5]2144 63-36, 3015 (A
3]5)




10-2023-0108781

5

=

=

H

e
[=)

g Al Al

FrHY
ATE 1

B T J] Mg,
F e} =
i) /T g
=3 I ~ X
% p =) oo
3 r N
x = £ =53
= Hy e
B ) = ﬁ !
z : W T
o i o = T
° M ~ ce o R’
O#E w2 ~o
o] < T oy T
ﬂﬂ O N # -
el o - = Cagad
$ ¥ " h
E il = < — T
N R z % X LR
o S} o ‘.,mo o= o
T % = i i T oo
o o S - _ Ty o
N —
o = K T = W oW
B = ~ ﬂ X o % TE -
o o S el T T o 6
o B o
7o = <z I Mﬂ_n e o = B
1H o ) 3 X o o N wﬁ
03 . = . bl T D OL®
—_ = 3 0| X Xow MM
o o g %o w g MW
= = 3 - A o S Ao g
o . = o R -
b2 7 CR * oo E

K _,Zn = B - m K iy o W . o

o % 2 g H % ol o o oWE

[\{\e] ) —_—

o) o o g = S| = o R

F T 2 2 & s i I

l ‘mﬂ ) o™ <t ﬂms. Jn_..ﬂ " uﬂ..o.”

o bR 9 = - o . B Mo gr

Y 8 5 5 X o= R g BT

o— vzel

% W T = = o = o o mﬁ s X

| No = < - S o~ B %o e W =

TR = 8 oo T T X

= T &3 - ENR g 4O B

T PR T e < g C e g

T = ° T T T oA T T
~o N [aN]

T S 8% S o o dp o 5 C N
W o O e w OB o 4 -« &2 o — o F
T m W = = ® E @ o 0k = R BT M
" o .- oL XOR w2 o - S SR WO~ R0 R’ oo

— 1o 10° —_ —_ J— J— 10°
B O~ B oo = = T & = 2 = 7 X~ ~ ~ = = = ~ ~ ~ e
N oW E R e ® GG R S C ®OT W NSNS SNG

wge 95
7l & & o



10-2023-0108781

5

=

=

H

e
=)

ERERE

3L
=<

o

wyge

Hl 4 7] &

X
L

[0001]

T IR TR i.wm Mo
e 0 ol W M__; 1_,_A| M g _ﬂa oR = o 11
. — KX N ) —_ H%l PPy
,HU‘UI wm,wﬂ,ww_i : ,NFLHIL! X A ,mmume»lEo
= = ) oji — ™™ —~ 1o
T R Y T w
B ERE gxw ol 1 TR o
3 —~ HH T 0 —
—_— ‘mﬁ X ™0 — ‘WH
= do %1&% T - A X B o
. 0 o) = T o ot
L AR DA o T L3N
W ok rd mw = wm ol 8| mw M MW &F =
oD ~
P I R Ty p T
oo W B o W o= o H B2
gy HE T en w ® o
HNY oy W W P
T . P N E K
PR 2iT omao Y X B
o oy XS 2 Ak ) o oy 2o
Br N 5y Mw}mm T % w R P
—_ S ~ { o o
N A s of g T do R Wﬁ
i e L IR ] oo o = o]
{75 CaN X = o o) =)
w ~ A r < g oy X e o B
FEa5gs I R : 2is
Pl ] = N o o X
50 of RO ) o RC= M o o0 X° o
192 <FE ¥Ir g : g
J_/l | - o T 0
W X~ & X -
T xR e My 5 o
oo ow X (e o3 dp T - MM o %W
™o o =70 3% o W o U T+ 2 N
47 x <~ P§ =T o B < w Mo
i ~ N ) X S ® 7o
aﬂs ﬂw_wm w T - oA 2 %da
? _ : o r
W w P D - = ol & %ﬂ&
‘_@ Xq T T K T B Qe T oy O
X ol —_ ]
ralle — © N = T B
9 R ol X N o
ol ] L %0 XN q ok
o X e = = N N o mw . TR
(N R = ) TR o W i W P
0 <) B e
o BmET . W 0 i T s
T T mﬁ__ I ol mu B o T —
S GO - S =t 2T gy 1) Wy N
[ A v S =T E = %
g~ W W X X B S o
_ ol O ARy W =y X = ~ N
T - M (gl RS X % oop 4
=Ko B N o do 2 R - . =
K . ‘dl Wﬂ o OT ZO o — ~ = ‘—I/.# Arc H_W °
R o3 = w N R 105 = oo % & I
R S THOS o SR Ry < = B
T o T TN WM T T = oo R
R ) = oo o T OB P
COl e Cle = doE °C L =T
oo W ® ~ T EE T op o BB D PR AN o
o ER RO oM o om MR R T o HK X o 2 WO o e o
= = o = = =
S S S S S =
S S S S S S

R
.

Es
=

&t

oA e x]
g7 =

==
5

1 WA 3 mme]az,

L
L

Zinc sulfide (ZnS)

71 TE=e] A7

wl
=

Silicon oxide (Si0)

30 WA 300 nmo]aL,

L
L

P, 3 WA 5 m 28 WA 12 o] Aol 9 diell A ARl 0.29]

o]

o 7

Silicon nitride (SisNy),

Al €]

Al
=

=

N Aol AEE WA A
Q)

A2 7 5

=)

HFH o Ao Fasel
!

[0012]
[0013]



10-
3-0108781

5

=

=

v

=

T
yAO X
—_— :AO
_Mo at Bo
Njo
JM i ,@E 1_|
L Ml
N o 03
o o P 2o gy
_ g = e
) M = o T =
= ) = Mrm EAO Am J
™ Ao \_.m_r% 2 ~ ﬂﬁ
B- N o o o o J
S w 9 X e |
WW el < ) ,,.|M cl > 1r
uMo T 12” wﬁ dl, ) = M _%
0 <0 R Pm o % —_ w =
No o o " N i ~
E%@W %fru R W : + %
mmmﬂ W W]% o) ok N Y . B
_x T _mt = o X iy - F ° T
T E = z5 % i o T i =z o
i =t B o i © - i pa % = 3 2 oy
r - J = r d £ =
o A% o ) % T % ) fin T % J 4 K
- ) Mo 70 o % ol oo P _ o & o e X %o
oK o N 5 R IH B ) k kNS oo o R (i 8e
) =K = = o 5 ) 2 s e o Bo _ o % n
Njo & il | _ JoH e L X = = ng o
el = m X um e ) = 2 o ‘BO n e N 0| o
5 53 ) © 2T 2 A >z T ¢3 e
ey =3 - Y NS &) _ _ =X Bl o ol . o
—_ ~ —_ = el iy = ny =
,51A oglog o T E ’ % = iy = T oo o ) i
. _Mwﬂh o ﬁf%@ . 2 = N = <z - —_ %MOM s mﬁﬂn
" o | o W ol T _ L :
5 ¥ ® 4 X . o = . il w 4 Pz & o T L N N E il
{ 7 B ) 29 o’ X &2 - < =o <+ T ey o i <
Eou o X 2 7 %o 7 By - < = M B N ™ = oy J
wlu_. ﬂML _Zo E ‘uAIL ‘.:IL 130 OW " x ‘uAIL ,uAlm ‘M_All of &R ,_.ﬁré _Eo ] ° £ M_ ™ S _ﬂﬂ
oo > c X = e o < = % % ¢ % W T W T X < &
° awu,«oq 7ﬂL e R = T i o ~3 :u;o xxr] S X
g % : % i 5 = Jo - M_. s 0 W + 7o oy 50 = = = 9 =
- — —
ﬂ%zﬂn% z:gw m% . < et i i " ziw @ﬂ@ ¥
ROu — Hur ja = 3 © o = ) wr M ~ o ~— jariy M.o Ao -
2 D — Jp o i i T al < - M “ e =T ° ar
L o H o e T B = T T el o o 2 G = = I
= E O o ~ X e = — b s = pd X0 i o ol
‘MO o X < =X 1 m@ ) Hp _Mmﬁ % L %° %U_ K m.mm_ S T T M T X
=~ = 5 i £ T = y it ~ N ) T " P 3t T
w._ mm_v o o = qm T w B ) " " 7o) o o oy M T T Nzr ~ E w%
- ol oy oR = (3 o Hp = B ) . SR ) rE o oy oy ~ X! S
ol o D N B B o B - - C) I s & = w N & o D X
q o o s T = T £ <0 T ol N X X 4 A N
i W i T i B T z ) s G z 5 il Sl b
B _ﬁﬂmﬂmﬂﬁ ﬂ#ﬂwnﬁﬂ = < e 3 o ﬁoﬂﬂh o Enxn W@ﬂﬂﬂ n_Mm T E_.
B ﬁoﬂﬁ T b % o o < ot e [ B @u oy ﬂﬁfr I
4 o - = g o i S il ) = o o ~ = X o+ T S > ™
- mﬁ = _ = N o o o oW — =3 —_ T i w - dr _,n o oF — © 2]
o Q) IS s ) B ny iy = o ) ! - o T3 T %0 " B A
To o R = o ) | ECH B T e o < © B T N Wy
ey R > ! cal = 0 o) 0 NI ! — = i X B wr N N 3
o Do e ™ m A 5 X 7 P T = o = n R
o N g ) it - | Bo =l ~ 3 ° = - oy = Hhy == i ] ] M- RS
B o N o ) ol = by = ol ZI o Gl o = - =0 e o T | X
) — 2 H Ely o = s < o B o B = == =0
g 3 = wfmg . : ylg o 9 Zw -0 -
a ™ A Bk Bk A T > W s o Y o c ma
14 o ~ % & o) = = T 5 B = R oW X o i X F =
P x5 0w ﬁu@ 4 1¢;Ho V%% mquar. ©
EI# OME ,u| — ,ul tnﬂ ms g Ho = ,W o N o ~ = o q 2
™ 0 OM K = ‘W oy nmE Z,#o <0 w ‘WM EE 1_,_Al o ‘w T _EM ‘_‘HWL o
o o = ° No 7
T $2E2 , i;éiw .
Gl a 3 ! ‘.Ll o j— E
J — 0 1.M J Mw h 1ro 6; HLﬁ ~ .HLL — o) it
2 ?:o%m ; TES [t ey -
v UE o . > T .
oy X = P o T T2 T o o o N H
o R ) N o5 A R = B N2 dr fa "
5 w0 S T o B = Hr el JE i e )
g 3 B o T B =3
Moﬂ ]Lmﬂ ﬂﬂ]ﬂmﬂ %wﬂﬂﬂﬂw T
ol7] T <0 ) R 2 — il . o
- = ﬂe =3 ) X @ & ey
o Nzr ﬂATﬂ = EU_M_EO ol e
-~ B cl.ﬂ = B X !
~ D ﬂmE £ Of
r oz: o E
0 — ~
w8 ) =
oy n
I
)

[0015]
[0016]
[0018]
[0020]
[0021]
[0023]
[0024]
[0025]
[0027]
[0028]
[0030]



10-2023-0108781

;!

=

=

N

i
=)

7He el &=

=

=

2l

Polydimethylsiloxane(PDMS), Polyimide(PI), Polyethylene terephthalate(PET)

el

Polyimide&

A=

o kg

<
T

i3
=

A

7Hd Qv

=

7E

=

o® Fwr} dob g FAZ A%l As
T

]
|

tol dh

°©

3FA] o}t 100 nm WA 10 mme)

[<)

i

k)
w

1 Al

S

=z ]
=

E

=

271 =1
w o]of

AR ol

3, vort 1713

~
i

T

A
[N

‘WO

il

=™

[¢]

F71 713 (10) Aol

[0032]

(Ag),

[e]

.

Z(20)2 F(Au),

J=1asis
-

(20)0] HFo& &9 % 200 nm W

A= 37 AwAY
A

) ) 84 9]
o) 7]

=

(<)

i

k)
w

stv, ol i

H(Cuw), &Fr|E(Al), Indium tin oxide(ITO)

[<)

Ao] whga

74 & e,

=
=

A 1um A

B
[N

S
=]

o}

[0035]

el
Plo
o
i
~L,

ey
BO
Ho
I
=]
-~

Bl
=
Ho

o

[0036]

=435 7

s

FAY Rigid

1] oele FA7E .

i<

Brittle

of, @A} Hoke] ]

Y 7he

7182 AxZ sggds 9%

Aol

°
= =
= =

=5 Az
o

=i 3

=~

ol A A
A7} At

=]
R

A
.

}

LU

°

L

L

}

S

bl <

9l

X

°

at7] ofe
g, ofu] Al ofe] H]

°o]&
Eias!
43

[<)

v i FEe

=
4%

(40) 9]

=
o

HAS B0 5%

S(20) el 24 sES o] ujA

A

gl

it
)

[0037]

=

ulu
s

WAL (100) = A=A

hel = (50)°] 227ge] I

PN
-

o

A

.

HE-(60)

olsh gol T Aol FEEG0)C] £l 3

3
R

SJR=la=is
HE-(60)7F B, 7] HE
g 73 Q.

!

-
R

1=

%
<l

S

il

]

(20) gl =le}
2

(50)°] &7

Hj

WA (10007} FHS o] FES 7

S|
&

94 A

)
S

gl

Jl
T

il
)

‘md

7%1

o8 FAAE HE &

S|
&

HHEEE(20) 2 ZHA|

SEe:

FT 718(10) 2

oAtk %

=
T

ol

el

o ™

HP(60) = <13

-
at

v e}

R
.

ozel

oF

)

il
No

e
—_

<
=

AR

[e)

I Az719s deyA= W

3]

=

(<)

)

=

< (Joule heating)

, 871 v he] 3= (50)

=

Ll

A7) (Capacitor)d s,

urt ofel e 4 vk,

q
=13

a2
it

3

kel
=,

Els
==
=
=
-

[0040]
[0041]



10-2023-0108781

<!

=

=

M

0
=)

oz HA
HAA A9 1 F2

]

7
A

b

=]
gl

Q)
=

MR ~
el
zz T~ ® By W
=9 B M in o g o
A 5 iy J— W_ -~ N [y oy Br —
T T & SES F % @ <k 5 = o
5 S M L4 . K 4 X B
H o A Mo B ey NI on = =3 ] nm X _wa o wW
Jai~a " P = a7 o g R ol < EN 2 m.* o il
X %o i~ 3 e i RV 7 ol o o X =% s ITR= = g Rk =
N _ S o X N L o - w0 T o= _ .= w0
X o3 W om = A = 8% JF X - oy Ao 3 z
il = 2 ,,lq ) R ry o 2 o < ne 3 X X° i ol A o] ™ = _
N QL E o = op 7o o] RIS A To B B o= X st £ B o
Jl X = pil < ) q % 0 N LC ) Ee q ® 1..m _:__l ol
o+ - S X o g =% o o N oo X = 4 = i o o —
= > o § X ~ il g g ®k K o STRRS A T
o) s B 1:‘_ " =T T © AT % X ﬂu x° Z,w < El o q B Lt £y — ~
SR B ¥ T 3¢ B TE R ooy Eos Ty L CIC S
o — o _ S —_ Sy P — —~ =2 —~ =
i . Y R S = = 47 % @ e X e 2 22 o = B ®
o T = ool ~ = N L ER oy % -~ 3 B o b
el T oo T T =2 o o R o B v w N 5 — o = 3 % -
= _ﬁ%ﬁ BEm: o il § N o oy = % = %o S AR A < ] wp ﬁm o & WML o3 T
M mmwﬂw _%1.% mrmmowfmo TEL, N2 oef R o Z =
S e X et » K (%2) - n
j _ r A e X yo U - ~ it
Pezirige ; S-S Prigfiy gRs sr s
o ok ™ 7 o o — o ) 5 o & ~ © 0 v - o T
~ - S X o~ N T ome O ol g X w3 = = < o5 Ao w9 ol
S — < T EARERON Um o ol oR = n 2 - o0 e = -
S Cea BOR = <om w ® k& T we TS T8 w 2 e : ”
T orx PR Hog o oy G e eE g0 oo dw © T N
NTZX TR o 582 T L R o oM. T X TR wEs & o g T
e X ®E S T BT o S =7 H e S A X oW 5
a vx T B oy R = LT TSN i = = — £
of il T iy oy o . = oy <0 M To % T - % ~ N o o B! N ) R
=W 5o w S g5 wo X W R © Z P T Ia o S T B < Mo o
& T E_ o R GO oy of g F 4 B oo o oz B il R o - m_w ~ o
AN T T 4 WA = T2 N W EL w T o oWy I i
% mw e T R L Dy B & No Ma = Do m - Ul Moo~ R = 43 .
- Mg X = o < = 2 3 R % g MR of 8 ~ M I <
R o X S = oy w o g A nm " E W B Mo = B z "
i+ B Y o 2 ke = N = oy © o M - % = I = S = G
QMQEEA%ﬁm%iT%G %wﬂﬁq m%%gm g = T om 2@ s 5h g
. oo Gl ! .o e N = Mo = = W o— B % oy w <0
=% "o B3 7 G B o= T ow o - o ® & < e sX 87 PRI
Hﬂ%ﬂ@ mawmﬂ_yoalwr? Wd%@ 3 ﬂwﬁ = T F r ﬂﬁcwn 8 L m o
B B B o ~ ; N = N e - o7 - 0 j wy ? °
Ly ® Zﬂ_ W 7 B © LW i g o TR ¥z 8%  ® T % ~=z <
N e 2 o5 o o O ol ~ e oo m M= S W FomE oo ~
% T T & B X ot o g N S oo 3 = X X S
T AR P LTF “Sic: oo 94T 2%, :
) ) ) = vt ' S ~ T ~
Do = 15 NS _ﬁ No o mﬂ M = o N N - n = .mm.v o 4 X %oo % Wo -~ T Ao
A © MOF T W o N oo X oy o T o T o D © B = 4
o o) M DU T s MEIE mu_.o KR o :AL < L = o '~ —_ B! R ‘ME o JD > 8o = R mlrm " AO_.A Jm
LeX TX g R g ¥ Ee &7 LeE B % S o EMu b
g T © AN LT N B o T o mw % M TE W o Mo o9
_ %0 n T Ay X oy B oo S ol 75 °* X o Ar TR
W uz@ on iy o o W ™ R = oo %o = R ) o)) T = S ﬂw .3 T % N
o oo N qﬂ = B A ,M% o T o A > W 7 = oI O m_ SN ‘_uﬂr_ T — AF )
BF FRE » FIE 4 rREg od P dEte ezl g
! I X .ow T % 9 ~ T o <L
o e o i — o e oy o B ~ A
_ - e B LY 2 B R - = g o M N B P
s 2 - o W B AF A XU wE TR %
= s 3 _CIJ, _6L H._ _io m %L Oﬁ T ‘;H—
[ w g 2 = lo & - H T owE w
= = % o Bode % o °
=2 g A = o W M
=] —
S & e § § %
=2 ¥ @
S g L 9 ) —
2 = 8 = 5%
S S e
S S

7Hd sl

=

FAE

}\] Oﬂoﬂ U;}g H]}i -
= HlAREEel o= 50
WA 400 nme]



P
-

)

el

(¢}

st Alolg

10-2023-0108781

(40)9] =,

<!

<]

o] 0.29]

=

H
&

1=

i
=)

wul
=

(30)
ol A

=

<]

[e2]
=

ad

L
T

ol

[e)

17 F2E(50)8

8 WA 12 el ALd I o
%

wul
=

ted 3 WA 5 um

o]

9 AL Hobd S8 EE A A1

7] FEE(5B0)] &,

[0059]
[0061]

HWARA (100) ©] Al 21

]
S|

A A
WHALA (100) & 7)<

.

Z
S

ul

JI
T

el
)

K

=
[¢)

=]

ul2~ = 9

L

L

?ﬁl
(1) 7]
Mol AE WA (100)8] 714 9]

L

EE

_"

o sEg 7}

WRARA] (100)

]
&

CERE

Z
S|

L
L

7] (1) &4

\

[0064]
[0066]

_7;0

K
_7;0
B/
X
No
.

il

0

L

X

B
~

=
=

=0
1 ¥

o

=y
=
<

. 7] v eE

Laser Molecular Beam
H(ALD, Atomic Layer

=+

=

[}

A (LMBE,
AA 5
ZF9 (PECVD, Plasma Enhanced Chemical Vapor Deposition)
e I o e et 1 |
?:5?]:

¢

¥

2
Aol

)

W
H

w

=

=+

B

S

=
[e

3L
[¢)
94
4 o A

[

]

Hlo) A EAp 2
A
2
=
=

W
14

L

2 DC 2~¥H#H (DC sputtering), WL UE

>

s
2
=

o

o sEg 7}

al

s
X Az e} &

[

=
o

3]

o]

s
&

=

BE

s}e}
5

Zo

=

W (Thermal evaporation),
(PLD, Pulsed Laser Deposition),

<O

s}
=+
o
hey

L
L
s

a

T

=
H

a4
Ry

A

s

Pl
5
g wepq 29

NEEE
7] vz

=
[

=
o

5
A
pu

2

=
W (Ebeam evaporation),

3
e

471 (3) &A

o~
T

Deposition) E+ Z=n}

F 9o,

Epitaxy), H#o]A S

fsid

=
U
=

=
=

=

[0069]
[0072]

il
oF
i

)
B
i

1] ANt

S

Ple sk,

S

140 A

3

s T

E Fe] E ¥HS d

Foll A= A A]

0]3

[0074]



[0076]
[0077]

[0078]

[0080]

[0081]

[0083]

[0084]

[0086]

[0087]

[0088]

[0090]

[0091]

ZIHSd 10-2023-0108781

AA 1 - ZEAE Hed A3 gAY A=

(D) 718 ol A=A vas, 443 2 3558 =2 45 &

A2 dolH 9ol A3 PolyimideE 2= FZHEE] 13 ume] 7] 7188 Azfsta, A7) 718 Ho 242 E-
beam evaporator, PECVD, E-beam evaporatorE ©]-838}o A=A vlarZo 2 F(Au), 200 nm, 7] ddFo=

SisNeZ 100 nm 2 A7) F5FCR F(Aw), 200 e EAAR FH] S FRES Az

(2) B71 v5F dol 249 Hes 7HA = vi=AdfdSS d46ks 9

47 (1) BANA AET HE FEE G 47 ame] 97 AE ARG 2 vpxa HaEe FAs

e BES Inductively Coupled Plasma etching H-S o] &3le] 2]7Z}sle] AAZFy F5350] HA5H U A
=]
f=ni=cy

of 249 WAL o] FEE wjxH e wARE FAsteinh.

AA 2 - ZEAE HofMd A9 HALAe] Ax

A7 AAld 13 Zo] Azxsty, 7] A5 EF E A, A7) 24559 A, A7) AdAFy FE550=
TAHEE TF2EY AVE 7] i 13 2ol EEste] Az,
F 1
TE Ao 1| Ao 2 | AA] 3| Ao 4| A 5| AA] 6| A 7
T2E | AAT| 2 |SiN, SisN, SisNy SisNyg SisNy SisNy SisNy
7 100 100 100 100 100 50 70
=255 | 7 100 100 100 100 100 100 100
7] 1 1.1 1.2 1.3 1.4 1.4 1.4
T A 8| AN 9 | AN 10| AAd 11| A 12| AAd 13| A4 14
TE2E | AAT | EE|SiN, SisN, SisN, SisN, SisN, SisN, Si0,
7 90 100 100 100 100 100 150
el B 100 100 50 70 90 10 200
7] 1.4 1.4 1.4 1.4 1.4 1.4 0.4
T AA G 15 AA e 16| Aol 17| AA o 18| Ao 19| AA 4 20| AA o] 21| A 22
T2E| 45| 22510, Si0, Si0, Si0, Si0, Si0, Si0, Si0,
Nl 150 150 150 150 150 150 50 100
=255 | 7 200 200 200 200 200 200 200 200
7] 0.8 1.2 1.6 2 2.4 2.8 2 2
T A 23] A A 24| AA G 25| A A 26| AA G 27| A Ao 28| AAld] 29| A Ao 30
T2E | ddF| 24510, Si0, Si0, Si0, Si0, Si0, Si0, Si0,
7 150 200 150 150 150 150 150 150
=55 | T4 200 200 50 100 150 200 300 400
7] 2 2 2 2 2 2 2 2
AFd 1 - A v Y I uALE £
A7) AAld 1 WA 30014 AxsE ZEME He)H HElE WAME Fourier Transform Infrared (FT-IR) &

\

=R
=
H]E ol gl Aol WAl W AE S4stelnh.

i




10-2023-0108781

;!

=

=

M

0
=)

°]

=

=

Scanni
ing Electron Microscope(SE
M)

A¥d 2 -

[0093]
[0094]

W
% = " %o o
ﬂm B N R S
g - W T3 i oorTe
e B - RO S = w BE » T
S h 5 X - By et g = ° g
oo o - o T N AN o 4 !
R SR 5 Me S E A S
o g B o o Mo s E W Boog o
T = OME ‘l.._ N OwE 1:M Z‘.# r B0 O# O#H ZO W ol ™ m MT\
‘% ﬂ/|.A ]_,A_l .ZO .JHOM mo ‘% q “w m 5 iﬁ Z_.# umo OﬁE ZO .
zo% T Eei v e BB ¢y T,E 1%
oo T ) o - W R T AM om_ i wﬂ Z S < Iy ™ ol e T X M £ °
e T TR B &9 j < 5 © i = o = b S
5 oF W 2% 5 o —~ © - S X £ BN = = [E=
s .4 A v 3 of 5oz - o 2 A w oo
o A= o L —_ No 53 B0 . ~O P = o N
o T % o o o o ox T = * 8 = o= B s 5o e
= BN ﬂnﬂ Ron = ~ = 0 S op S = ~ ™ o o
= o = = o o N o R o = = o — R =
1ﬁro - od = g 2 2 8w ojn = o e]:c o % g o Mo 4 = ﬂ‘_ B 5
T xO S oo B 9 X Mo — o ) N T S I N < MQ e Mo i
EE __oF w R E.E Zo X B Lm~| AT m# <0 El o %u x Nra mwo X _ ,u| M/ = .
e I, = S ¥ =9 ¥ s 5 &
8 L) T w % o2 Ao i E3 N ® Ra
il T B e o~ <~ — ™ —_ o B oln < —~ P
= M a B o BT NR N " & ol el B 3 ™ - ° Mo =
X “ T B ©om iy B b "W . mﬁ__ ﬁr T4 e i
K %Wy WEQMTT Hoge o x 4 B0 T o B 2w GO
3% - o o roo® ok LW S = P B X ~ X
o R w8 e ©C8 X S — 7 = ~H _ = N T
o o 0 A 0 X
_ ol o = B 2o G} RN L - i G
e T R % ¥5 T 3 zﬁa ER BoS T LT o 5 T
o w0 W =% T g i) i 2 pC T 3o ok S S b
o " o ! =B T No 0 ° = M Ao : F B o o © G mw T - ol
T g Esl piiic 1t £ fap 3PP L egf TIt
/ 3 3 r 2 _ ) @ B 2 3
W i T 5 NS 5 B wE Oz = s gnH o %
) < —_— 0 X oy - —_— o o= ~ - J , — i =5
or - nﬂA o B 0 Wo A ™ ol ofp m il 100 M M 5o %) Nﬁo :K Mo No m m = R
S5 L2 e e @ cEPe Egw A A0
% . [ Mm M T Po® * g BN Wm S s 7 g _ ¥'8 - o %o ©
BT ™ ¥om o o o R o= CERS S w _ = X g-°
> Jyzr ¢ R S guF Eol LR T
= g ) ) — ) ~ s
0y o T T .5 oomsw © X & N om M Lo o BRI o BE
ok i TN R 2 =% o B S | » = = TN A
=t = = o ) - N I~ = pad — o = o - e )
y T W ol W RN gou! X o o N 2 e = X
E B C®T WE ok $w i 2z T T o I P
W TR T o i oy - ; B w3 %
= o Mi% o B Ews ™ i L 2w -~ & o © B
— i~ ko) — — fi%e) — . o
* 7 o T T g o o o o ° Y WS < o = o W )
e O~ e % © o ml %L_ o~ Mo =T A= o] WV © ﬂ_mu i ) J IH g B ,UI ) N mH
NEL.OWQ = E.A]ﬂ 1 WL N & O of .Imuq mam Z,#Jlo#
=T o o I o o M L w = - o T ER b\
<© Znﬁ z:v —~ % r ﬂuu 1” O# M- o} AT > DT.E £ EL © O# Mn\ Znﬂ AT wH ﬂa 8
o 2 T & Br o o ~ N o _ e il ~ —~ =
B o= ;%lﬂ o T = folm o ~ = = |H o oM % o A-
—_ — — N S A 7O |
_ S% N Ess B R 22211
c g - 2Ed By Zet Aoy =
rL S S — S oop m Mo o R
S, — — No S o O# T
s g 2 "
S — I
= = £ —
S, (e (o]
— o [l
S — D
[ =3 =
=

-10 -



10-2023-0108781

HES4

e
=)

B
H

~
B
H

"



ZIHSd 10-2023-0108781

emp.
[°q

HUHY HAE BH

_12_



k1
N2
()Y

1.0

Emissivity (-)

1
g
3

1.0

——0.4um
—0.8um

7 8 9 10 11 12 13 14 15

Wavelength (um)

0.8 |

Emissivity (-)

——1.0um
—1.1um
——1.2um
—1.3um

7 8 9 10 11

Wavelength (um)

12 13 14 15

_13_

ZIHSd 10-2023-0108781



k1
N2

Emissivity (-)

k1
N2

Emissivity (-)

1.0

——50nm
—— 100 nm

1 " 1 " 1

1.0

7 8 9 10 11

Wavelength (um)

12 13 14 15

——50nm
— 70 nm
——90 nm
— 100 nm

1 N 1 M 1

1 " 1 " 1

9 10 11

Wavelength (um)

12 13 14 15

_14_

ZIHSd 10-2023-0108781



ZIHSd 10-2023-0108781

EHI10
1.0
—50nm
—— 100 nm
0.8 —— 150 nm
—200 nm
——300 nm
= 06 —— 400 nm
>
=
=
8 04
€
w
0.2
0_0 L " " " " " " 1 " 1 " 1 " 1 " 1 2
3 4 S 6 7 8 9 10 11 12 13 14 15
Wavelength (um)
EH]I
1.0
—50nm
—70 nm
—90 nm
—— 100 nm

Emissivity (-)

9 10 11 12 13 14 15

Wavelength (um)

_15_



ZIHSd 10-2023-0108781

1) Substrate cleaning
& flexible substrate coating

4] Develop 5) Etching &) Strip off 7) Peel off & Transfer

EHI3

2) MDM deposition

EH14

_16_



	문서
	서지사항
	요 약
	대 표 도
	청구범위
	발명의 설명
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단
	발명의 효과

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용

	도면
	도면1
	도면2
	도면3
	도면4
	도면5a
	도면5b
	도면6
	도면7
	도면8
	도면9
	도면10
	도면11
	도면12
	도면13
	도면14




문서
서지사항 1
요 약 1
대 표 도 1
청구범위 3
발명의 설명 3
 기 술 분 야 3
 배 경 기 술 4
 발명의 내용 4
  해결하려는 과제 4
  과제의 해결 수단 4
  발명의 효과 5
 도면의 간단한 설명 5
 발명을 실시하기 위한 구체적인 내용 5
도면 11
 도면1 11
 도면2 11
 도면3 11
 도면4 12
 도면5a 12
 도면5b 12
 도면6 13
 도면7 13
 도면8 14
 도면9 14
 도면10 15
 도면11 15
 도면12 16
 도면13 16
 도면14 16
