Bt

S=2=35| 10-2066099 [
(19) A AIZE3 A (KR) (45) 31QA 20201301414
e o e ey o (11) 53¥3s  10-2066099
(12) T553F R (B1) (24) 55U 2020019089

(51) FAE3EF(Int. Cl.) (73) 53148#

HOIL 27/32 (2006.01) HOIL 51/52 (2006.01) AR~ S o] F43)A}

HOIL 51/56 (2006.01) AEEHA AEET o= 128(] 9 F)
(52) CPCE&] &/ (72) Wz}

HOIL 27/323 (2013.01) oAy

HOIL 27/3276 (2013.01) AN ek SIAREL = -

ot A7) 2 oA YAETL =FEZ 100, 213% 80
(22) =44 20161307429 (74) tg el

AARA L= 20169074294 ulod B
(65) F/NHE 10-2018-0013262
(43) FMLA 2018\302€07¢
(56) MY7|e2AEH

KR1020160026170 Ax

KR1020160017336 A

KR1020140078130 A

KR1020150078337 A

w5 AALE] 9)5te] J8d 73
AR A4 0 F 13 F A Xba A g
(54) 2o MA f7] @3 FA AX £ I Az 93y
(57) 2 ©<F
oo uiygsl 9 Ayl bedt 57 2 BA A 2 3 Az el 33 Ao, B e uE g
2 AE AAE F7 B33 B4 Y BARE g 77 BAEFEF, £ BAFE Alold wiAHE A
% 1%9 #7] BXFE £y, o] Aoz ¢ 2] Ad 838 A e g5 B5HH A3 A
7] 7] BAF DL f7] BAFT T o el BAF A mixEEg, vygs 9 FFss A 5= ok
o F % - %2




SEE36] 10-2066099

(52) CPCES|EF
HOIL 51/5203 (2013.01)
HOIL 51/5256 (2013.01)
HOIL 51/56 (2013.01)
HOIL 2227/323 (2013.01)




10-2066099

S=504

= =
o=

&7 7 BAS

o,

=
=

o=

=

A Aol wAEH, tge] 7] 24

g A A

X W i) w ~ ] =
ﬂL X 3 of oF w =
L =
K = e ) o = e
o Wﬂ el I my 7o uy
M <0 w ™ X o o
v =
N Jlr_l s ~ o Eﬁ Jﬁ
S - T & = o o2
E3 & 1H e z0 T3
=) ! b
" W ot E = e B
= iy w T o 5 |
_ A 70 — =0 iy fath
) e A - ~ E)
© F “ 5 B
Ho - =3 = M )
X i — I X
‘Wﬂ X 20} ,&O Z.L
T * T © w0
3 m ~ % o o X
A < M_M =0 ._MAO ~ X ﬂL
5 Nfo N - ooy .. mo X
—~ X A N T d_ﬂ —_ EE
oo Eo ) Fox I
. or ~ i
- — 3 X — w F
,‘Zlo J_I xH ‘W — X _.W — &
X "o <0 JEx| = S mH =
fo)
N N % iy ® o IS o
) L.E )
" Pooo= = A R
i = < ﬂ = A " :
REE oz 3 . = 7
_ oF o o No X .
X < = oY o N T X o
s NN 2 T SN w
T oy < 0B 1 T Lo
o o _ _ mo - 1]
x = a X X o ~ Ho T X A
~ w . iy ﬂW HLO ~ = =
go %o PN — N " 0
_— — — X — —_— —_— ~o _— f’ﬂ o
LB bR b S Lo EH
o R — R -y ) 9| . R ol
AR IO T Hw o T T 9y
M =% X o nr T e T O W T W B i
o o GH T G FE R g R O
i T T - _ — _ "
Zo N Hro £ K pud ~ on X T & ™ mu.l K OT < <« Wl oT o_l ﬂl ] #
X oy WR TR . D W ® T WM W W w
To iy o W ol 0 T ol
~ M RN ~ = " o =~ = ¢ x~w F+ Y XF ~ -
N oReo oW o ROR O OROR TR D RT R OFE OE

EEEREE

i

kel

ol A =

A ¢l

Fe 7] R7) 2

S

o #1A

¢

==

1) BA5-0) 2

o ghefA,

5

o

AFE 5
A+g 6

Al 4



10-2066099

EE2EG
ﬂﬂo_l

o)
7
3 x TR
1l = 2]
T k3 oy Ao
o 5 < o il
w ci X |
Ao B o b
2w ~ 2 e =
o o N bl C) o
© i & 5 )
n”” ese] Zé wmly o ] ‘w ‘DFL ‘HO_W
w 5 F - < 5 =
w g @ = v o " g
X ) 0
% R 0 J.M = zh 2o ;xc up mo
x X Gl Wy X < — -4 .
o 4 - = o N il X W o
— = ) — a- | = ) =
= T X 5o X m X W
o AR o ER o - X - Gl
TN P N s oo I — 1
J| N o = < — X o= = e X —~
T % # = ook D o T »
7 o2 o w© by — <
ﬁw L”l e el 2 mwo X N_Uo - . B wﬁ i Wo w
o 2 i < el o « Mﬂl_l o el | ,_.Wuo % < o
=2 5 7 W R % g7 o % o = B i
- Y o oF N o o <~ ! . X
¥ o R PR N B T T a s
b T o Bls o= T T =
o © A W o = N 5 i = o No T G =
= A T m o+ 2 & N i} & i -
FCINN I3 w - 80 ) Z.m oy ~o0 1) ~ ,m, _ B Y CR- ™
s N ]_,_Al — S J— — —_ i Lf — ~o ~ o o 6 53
o i) = ~ X o N (il —_— S X oy i 0 aw R
g Hw X =% AT o e W E oo X T K
= © B - o W oz A KW = L 9
T ool 5 = ¥ s -z i i S a ® 7 g o
- > - ~ f N ® _ o . —
N 3o W= hl i) ofp oy B = = T o 5 ™ w o S BT o o N
—~ ~ EE 2 OE HE o X 1:L o=l EL = HLO
= m o o pn [— oo ™ do W [l o oF =
fo iy - o bl No o = —_ ro= mo il JJ N ] _
o I Mﬁ < = = =3 Ir PGS AR MVW = ﬁa o N D) Ho o ) VEREN
B X xﬂﬁ BN K THo oF K T X % % @ o o TP Al i A oF
w P N x N an T e T T % woo = e S ~ LRGS R w
oo LI o X S N 9 L o F R N
,ﬁ qA..o Mru_l Nro ‘H.WAMV 1‘_W| o HLO ,cl ‘\ﬂ ,DJ ,N_.o ,Nﬁo & XD <! Jﬁ WO oy 6# = ﬂl 8o 1_ﬁl
N 0 0 — . -— 0
wox N o ® o & > A w TR ® L W T op
W K Xy My‘ gy < N 3 % % W 7o = x B Yo o = " ir oy
W o M LG} ﬂ% 4 mﬁ_ e X0 O Bo Mo o _ ME_H ~ ~ o) K el = ” W % mwanm
<0 T o 3 - o T T N X % I —, o = B AR o K
[ o iIre w TR N X <0 — ! < N~ = pIge _—
s o R X X o X = o - T T B K y 0 = iy ]|
E ~ % X iy —_— fory N T+ o o ~o xX = N | o N =
IR mei;ﬂL R R P2 3
X &y & LE R A 5 N s T T % T R R ¢~ 7 5o
(R 1_U T X 10 o mo Hr o B S <O n o " No n 5 =
RER L o= 2 I Y o bx %o PR T 7
5o © - 2 2 o < X o vl _ 5 T
o R T - = 2 2 2 _ M & mo < zo R <°
S 52 %253 5 ox o Lo Mo »
W R ~ 0~ 10 00 - ~ ~ i el < No
eﬂowqﬁgmfw cow e 2 wwmioﬂ%
A w T = = ok AT o ok X — Mo U
O 2 B oo Z g0 G -
%0 %o < = W T X o -
5 b % g 0 o oo
r I R o= o = o
L g X ®
A %0 %O T N N~
0 B %o N
20 %0



10-2066099

s=s5

AT 10

A Al 9 & T o=

&7 EA o

w1,

R

Al 7

% o

=

L= 7n0A ¢

1GZ0

170,

471 "§A A5 110,

SiNx, SiON X+ SiOx

o
pu.

=0
S

7] 7] BA

ATE 1

2 A9 F o

&}

A 8

o] &3}

=
=

= Mo

Ta, Ti, Cu &

-
T

3=

)‘\l_

ITO, 170, 1GZ0 B ZnOAlel &9 =xA

1= A4 A2

ol

~
<0

<
=]

A7 12

Foll 3Lo1A],

471 B4l

Al 1

ol
mr

X

Z

~o

7A
27|

Foll 311 A,

%

A1

A] ]
gl A= Abelel

I APl E A= Apefol] uf

=
S

A7) BlbE Az AH 9 ¥k A

2 o Fulsh,

=13
ha

1¥= 3 44

3

=1
= =

47) UPRRE A 2 o) s

of

aky

7l &

[0001]

It}

Zﬂo

s

-

Al A F O Az el

W E o =
B 2388 FAAXA

ok

g

EA 2 deste] A&x}e

o
=T

sl vebd AA] 8-S Al &

o
o

[0002]

NP

K
XO
ur
ok
!

-

A
o
g

17] Wl ol 8w 9l7}

o

HAY -

ARl el A= o

uhg-2o} o]

=t
=

=

o}
L

[0003]

Ho

7

Z

= ARl Ao

B7} o 94

3w 3

=]
=

el 2] (flexibility)

=
=

7l FAR Q1E

=
)

7F S7kE AL,



10-2066099

s==4
#71 @B A

i

k)
o

L

[e)

v
AL 571 BAS, A2 71 %

93 2 APt 7
F71 Wy 2A

p
L

7}A]

=

=

pus

AA

A

B X

L
L

15

o

5 Apolel

o}

g

E_H
o

2
T

RS

ol

=

[}
=

=

L

Fu

°

b1 9l

7] &A]

A7) AR §FE 7

EERR

)&

2]

g

L
o,

f
=

a7
of

512
A%

3]

O,
o

2

(¢

A9 A2 78
3

2o ul§

1L

I
=
=

R

of
gt
H,

7

[0004]
[0005]
[0006]

HL_. L
il 5 X

= 2V o

~H

= 2
H

() A

=4

o]t}

AL
S o)},

o

W o]t

e
R o]t

oo

L

L

L

T ot}

T ot}
T ot}

(¢}

el

]

(¢}
AL

]

3

L

L

A (B)

L

L

L

L

L

L

el
el
el

el

el
e

=

1o wAE Hhsh ol A AR),

.
Al AT oo AR 8a(SP)e, thre] M E shAa

A £
AR £

-
It

=

=

=

AR £

AAE §7]
AAE §7]
AAE 7]
AAE §7]
AAE §7]

4]
ks

pul

WA

A

A

=13

=
Side

=

=
=
=
=
=
=

=

|

=

=

=

|

R

R

pul

AlA

AlA

04

H

1A

AlA

il
A

AA

pul

AA

+ E

9
+ E

o

|
]

hud
hud

=
[e)

|

=

R

A
|
|

R

R

R

&
2
£

g
e 7]

] A A=(154)

AlA

£ H
3l
=

= E1
3l
=

=

£
=
=

oy
=

g

|

shtel wel sas FAEAY, AAR), %40,

3
=

=

w2}
w2}

=

L

.

=

=

=

=

=

.

of

20 E=AE B X AlA

3}4:(SP)

],

& A hg

o] A5 AA] ool w
H

o] A1 AA d]
o) A2 A4 ol o
o) A3 A dol u}
o) A4 A ol
o) A6 A o]

7] #

6d

401]}% }{]‘ HH_an
O,

loﬂ}‘i }C‘]_ HI_Ivn
A (B) A

o
a

Ly
a

%

-«
- =
-«
- =
6a %
olt}.
14
=]
=

(SP)e} Hefd = <

2
ERC IR ]

5
[e]
g Al

=
=
=
=
=
=
()

[0007]
[0008]
[0009]
[0010]
[0011]



[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

on
J

31 10-2066099

5}5}_(5}3)7]— —5‘]—1/}‘9] %.?,] :E;],ii ?_)\6]%]:]_

7 AR Sa(sPE Holm shtel 299 il EdAsE(RASN 289, dolw shie] TE HuEdd
ZE(130)5h, WA 274112009, BAR(140) % ),

291 WHEJIALEH B s HHEIASE(130) A4 SEkaY el AEe s 71 (11D el

2914 wutERA Y AdE dA(AA 38) 2D HolE Bl(EAEA )] wARGA oS3} 7
SEv | PE e 2E(130)E 294 BEAX A 2 A9 2R S 283 S,

TE Ml E AN 2E (130)E & 20 EAIE wieh go] AGE AF(132)%, AGE AAH112)S Abold] Fa
Aole AZ(132)3 FHEE BEAZ(30T, 274 AA114) Aol FAHo] MEAZ(13) 7 AEeE 4
2 =gQl A=H(136,138)S -4 &k).

[>

g AAH(120) € olwE AF(122)%, ofeE A=(122) Aol FAEE 7] $33(124) 7, f7) 235 (124)
o] FAHE MAE AF(126)S B FH),

o == FF(122)2 HEU(116)S #Este 4 AYES Fd =28 75 YUHEMA2E(130)9] =491 A
=(138) ¥ A71H oz H&HArh. f7] HES(124)2 WA(128)°l 93] wiAE W = H=(122)
Aol FAET,  f7] HeEE(124)L ot AF(122) Aol A¥ BHF, O3S A AHF £o8 FE I
wo ATl Y. MrE 512602 FH7] EFT(120)S Aboldl T o= A=(122) tFahe
= PAHE.

f
Y
2
18 >
o
O

X

BAR(U0)E 5] FRolu} Abnol Ak W AA(120)% 9o FRol} Axvt AEHE AL Avw
O olZ fla, BAN(M0)E el B BASE(142,146)3, o] 7] BASE(142,146) Apole] A
Hi §7] BASL0S PR, £/ $AF(46)0] AE] MAHES Bk o) W, BAR(L40)E A
o 239 F7] BAF(142,146)% A% 139 #7] BAF(L4)S FHlgth B ugelAs AL % A2 T
7] BAFE(142,146) Aolel §7] BAF1ad)0] MAHE BAR(140)9 F2EF o2 Ho} dslrz

N

(111) Aol FA=
AT, olge Al
2hah = uE(A1203) 2
gk, Al F7] BAF
o)

A=
o] Al B EAS(142)2 HA A=(170)7F 42 HE F9e b E}\]ﬂ =5 9
7] eAT(142)2 A2 Z(SiNx), Absh A22(Si0x), Aspdstde] & E=
T A2 Sl 7hed ¥ Ad AdE ¥ Ee uUT 2 9
A

T 3| 1
(142)9] 2 &4 9] a2 91710l g8l {71 HFF(124)0] 5= A WAL

A

:L

Al F7] BAF(142)2 &g 2212009 71 AH3=E A= A5(126)0] FAdwE 7%
o]
st

»2!

It
F7) BASUHS AL T/ ¥AFU)EY 4o WHom FHuo] Al 7] 4S9 JLHS wd
A7 RS gART old@ £7] BAF(4)E §7] WG B4 AAY Foldel WE 74 FE 1) S
A7) 959BE S0, Fua A5e AT, o] §7] BAF(UOE okAY FA, oFA A, E
WA (g Fol, FelolE i Teloldd) i A FTSATHLSI00H 2e f7] 4 AL BF ®

A 2§72 BAZUEL 7] BAF()0] BAH JRAID Aol f7] BAZ(14) B AL B A
(142) Ztzte] 499 o 20 Qu= Pach. oo e, A2 ¥7] $AF(146)& )¥e] F¥olu} Abas}
AL #7) ¥AF(142) @ 7] BAFQA) R ARels AL ArseAd Audth oY@ A2 ¥7] ¥
Z(146) e AR (SiNG, 2+ A2E(Si00), ASAFALL(SION Ex AFsh LRUFAI203) 3 2L T
7] A9 AAR 95 EE 0F Txe 48

b

olglgk FAF-(140)2] A1 H A2 F7] EA5(142,146) 3 77] EA5(144) T Hol= o= g T Aoll= v+
o] Al d55(154)0] F4€. & B Al AAl delA= B4 (14008 HASA A2 771 A415(146)

el v Bl Ad=5(154)0] HWiAH= 725 dR2 5o A= it

tare] B2 A=55(154) Z47he 1 BA A=5(154) AACl F4E A 83 EFetER, AREAEe] B A

Waske Ashs A7) 8% Ao BA AM(CHE ol&EH.  ol2d BA d=(154)F ol &
A e HA H=170)8 Tl sE¥Es e AlEvh bR 2kel156)S S8 A A=
(154)°ll A7F=™, HsHQ)7F Eﬁl AA(Cs)ol FHET. o] wj, ARgAbe] EVbgoly A=A =A7F HA A
=(154)° A==, 247 A (Cs)oll F7k= 714 & (Cf)o] A Asfr 2 Fho] Wt} wehA,

0130

_7_



[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

SE535 10-2066099

E7ko] BA ¥ HA AA(Cs)eF %A 22 BA] AA(Cs) roll ATAIE 2= (Capaciance) #kol €24 E X

o) flal, thael HA AFH(10)E AR wASE AL 9 A2 Wgon Busel yson gyuh. o
Fol BA AFE15) A7ke AgA) HA WAL nstel vadlel §71 wg adsh geEs 272 3
AT dE Sol, AL Wael s/Ae WY 2xbxAl2 W] elel WHAAG Ugus shtel €A A

(172)°] &tute] HA Al (Cs)E o] FA |t

w3, v HA A5E50164) 44 g 2el(156) B HA =(170)F ) BHA =dto] ¥ (EAsHA] %
)%k dAE.

P98 BAB56) A4 Al P A2 BF F oln @ FFe B F4Ho) vae) BA AFS(154) 244
AP A&AT. U BAB56) F T BA ATE(5H) Aold] 9xshs B9E BlE(156)L
WA(128)% FAHES WAL, F HA AFB(1509 LS wE B30l s A ey el
S(156)2 WA ool wiAHTE.  olo] we, B wye 9d BAE156)d] ol ATEe] £RHE AL

WAk 4= gl
156)2 SR 5-(140) 2 HAFA A2 F7] BAF(146)2] AFH 2L S Ao wjxgct, o]
I A1 2 A2 §

ehel(
of ueh, @99 eel(156)2 Fal 9)no Akt o] ARaHeE 7] X5 (144) 7 %
AF(142,146) 2 Fo) kit SRl AvgomA 7] WHH(120)S e FRoRY BE¥ 5 Y

B H=(170)E 299 291(156) T wbzb7kA = Ta, Ti, Cu, Moot 22 UAA @ Uakbde] #3sta AEA o]
T2 FE5S o8l v e UF FERE U, odE 59, HA FH=(170)= Ti/Al/Ti EE= Mo/Al/Mo
o} o] Uil 2 UnbAdo] A3t G40 AT wixE vs 22 gAE.

170)= BAF(140)el o3 =% 7]9(111) 9] A= o] wix]grt. o]zlg BA H=(170)+= =
A(156) 2.2 HE AF=of ' 2(166) 3 H&EHEZ, 9 2A(166)S B3l B d=(154)0l
155 Fadrh.  ®=g, HA H=170)% HA A51540)0 osiA AdE HA AsE 29" el
(156)& 3l dewron  ©Blx #H=(170)9 HEE BHA EE‘rOlﬂ%i Rl oM &= A&t H
Ao o3 HAHE AFMARIL] WEE AJste] AL&AEe] A 9 B A %’4?1
oje} o], & el A1 AA| ol W HA AAE 7}X1E
A% (146) 2ol EA A= (154)0] vz EL}, o] Hg-, £ oy
%ji?i%Ol sdestn® - ot 3 AY wEgsit 7P%8Hé‘ Wk ol &
g Ak, TS, FTY HA 239 JHAAE F3l f7] $E mA FAo] Fz
F B2 A= tﬂcA Z“‘xﬂ"iﬂ %ﬂ (140) ol =3rs A2

N

-

il o

o

N 5
el l
v

A 5-(140) el A2 F

1

z
)

]

>,

3

T N
\r

« ot

PI

1
[
z 1E

AU

>

o

X

|

i

ki

O

_rg

=
e
2

d

e p=
it
oL
2
k)
morn

T 328 #xsd, 294 %Xl.éEi, TE EWAAE(130), M=t A2(122), 7] E335(124) 2 L=
1 A" 7138111 el Al F71 A (142), 771 aAS(144) 2 A2 F7] FAF5(146)°] =}
w, A2 F7] EX12(146) Aol g8 291(156) 2 B A W=(170)7F FA =),

AW EWIA2E, v ERAAZE130), ofx== d=(122), f7] 235124 B Ar= A

FH(111) el 771 A9 24, #71 2d =2 2 7] dd 24do] vg vpaaE o] 8% 3
Ao Ao Al —r71 AT (142) % 7] SAS(144) 2 A2 F7] SAF(146) 0]
oo w, Al F7] SAF(142) 2 7] $AS(144) 3 A2 7] FAS(146) B A =
A& AF YA el F4dd.

NN

a9 v, A2 77 5 ]Z(146) ol Al ExdZFol AW gy FRH A FAHOE A
1 E%ﬂ%—Ol dedeozN 98 F(156) F HA #H=(170)7F FAHETG. o714, Al =AFLE Ta, Al,

, Cu, Mo9t #& U2 2 LH*Wol Ao F&5E o)&3t BF e vs 7ERE A" dE B, Al
1 E%jo 2 Ti/Al/Ti EE Mo/Al/Mogt o] HEH 3% 722 A,

olN
Y
it}
R
b
fm
)
[N



[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

SES535 10-2066099
L 3pE Fxe, 29 #kl(156) H HA H=(170)7F AR 719(111) Aol HA A=5(154)0] FAg €.
TAAer, 2h-d FRI(156) B A HE(170)7F GAE 71 (111) el A2 =Tl AW SXdE ¥,

A Ll

<] T
ey e A7t FHeR O A2 BT dEYEeRd HA Ad5(154)0] FAHT. o714, Al
Ao =2+ 170, 170, 1GZ0 v Zn09t 22 i ExdFo] o]&Hr).

Ny
o

% 4E 2o A2 AAdel wE B A4S AAE 47 0 514 44E Yehls guney, ® 5t
S 4o AVI-IE we 2R 47 BY A FAE dehls gusn,

%49 % Sl AE f7] 9 EA AHE w10 % 20 RAE §7] w3 BA GAG gujskel B A
S(150)0] 7] BAZ144) Aol MAHL, 2398 FA(156)7 A HE(170) Afolo] 2R HE(176)7} W)
A Ae ASaE AT T4 anE P ol weh, BAF PRkl U FAT AFE A
ECRER

A d=(154), 29" 241(156) R 298 A=(176)= 7] eAS(144) ol w1},

298 H=(176)= 29" 2h1(156) 7 B X H=(170) Akolel wix|= o] &9’ E}° (156)3 E1x] H=(170)&
A71Hoz AAdsith,  olgfe #@e-d H=(176)%= W #l(156) 2 RE AlgEHuz | 29w 24Q1(156) 2
Y HH A 54 AEER FEAY. o] F9" H=(176)= A2 T %7@7(146)3 AEsE J= A
(160)& B3 =F€rh

Hx fE(170)E B3 (140)9] 23] w=ZH 7]3(111), AolE Aduk(112) ¥ =7k AdAu(114) = o=
L 3 A, 89" 21(156) 7 Y AEE FAdET. o] BA #H=(170)+= 1 BJX H=(170)9] AHH

9 SH F Aok o g A FAHE A= Add A5172)F A AEEch. oy = dAd d=

(172)& 338l €A A=(170)= A= A92(160)S T3 =29 29" AH=(176)9% 7|4z A&,

53], d= 9F AF5(172)2 BAN(140)9] HFFA A2 77 $AF(146)9] AEE R S el wjx€
ofell whet, = AF AF(172)& F3 9o iy el AFsHHE {7 4T
7] BAF(142,146) & T3 Ay o] AdgowA f7] E3F(120) 8 ey FROEZNEH HEH £

.

o71M, #Hle AAd HA(172)S 110, 120, 1GZ0 T Zn0A e
Mo9} @—0 LH/K 4 U LHA g ] 71—5]. 15:2. E%]——o‘]—t— g—% L= q.
A A=(172)S Ti/Al/Ti T Mo/Al/Mo$t o] AZH 3% 22

2
T~
=
B
2
—
NS
2
vo 4y

I
2
H
ox
>
b
i
fr
)
>
)
N
T
3

oje} o], & Trge] A2 AA oo wWE HA 4 =
AT (144) ol BA] A=(154)0] wiA €T}, o] Zg-, & el mE f7] w3
dATol BHostnE Fx uest B AY uysrt 7}0 o

T A EE, T A 2a9S AHAAE Sl f71 e FA Al e
7] 3 A A= AR HAHAIRll E#14-(140) 1H°ﬂ ZoE 7] A5 (144)
g oA Hico] HA FAo] FdRs)A g @edtHH vEs ARd 5 3

E
il
N
N
N
rlr
Ho
N
1)
1)
o
=5
>
o)
rlr
oY, of
R
e A2
-
B~
2

0
H
L

21
>,

i
o
i
:Y,E
e g
i)
>
i

)

2o
g,
i
i)
ki

)
(
=

Ra
=2
=2
nl
< e !
2 “ﬁ
1 °£
1l
A=)
<
© do

()]
[aN
rir
E FFI
it}
o,
lo,
2
[\
>,
>,
K3
=
it
An)
R
é
mlm
L
)
rir
Ho
N
it}
o
=5
>
o3t
N
1o,
Y
BN
ok
e
il
(0

T 6aEs Fxew, 29H EWAAN2E, T5 EWA2EH130), N=E AF(122), 7] EFF(124) € ArE
% e 71811 el Al 77 A5 (142), 771 BAS(144)0] =AH s IAdH, #7] &
el BA A=(170), 2 A=176) R -8 2kl(156) 0] FAE Tt

TAHCR, A9 EAALY, F EAALY, o= A=(122), #7] E5(124) B AL
FaE 718(111) Bl 771 44 =4 9 f7] dd Edo] Hg vaAE o83 FH S
=2 HowM Al 7] A5 (142)3% 77] AT (144) 0] A, Al F7] A5 (142) 2
H=(170)7F B42 DS AL UwA o IHE. a4 T
}’_Ea/\la]yq 51}41]. /\17L %lxgvo_i Zﬂl

=



[0048]

[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

SE5351 10-2066099

= MNo/Al/Most 3ol A ¥ 3% 722 I ET.

T 6bs Fz3, Hx =(170), 28 A=(176) 2 258 =ZFA(156)0] FAHE 71#(111) Aol Ex A=
(154)°] HA =},

TFAAeR, HA H=(170), 28 H=(176) R 29" ZRl(156)0] FAE 7]¥(111) Aol A2 ExFo] A
W e 5, xEHLOYY FAN A7 FAHoR O A2 BFe] HEYHEoRZA HA A5(154)¢] PAH
ot AA7A, A2 EFEo®E 110, 120, 1GZ0 Fx Zn0AISt 2o 1 =x3o] o] &Ht}.

T 6cE xR, HA ASF(154)0] FAdH 7](111) el sl= AYE(160)S 71X = A2 F7] B-A5(146)
o] 63/\45]1:}_

[cRleRuul

TAACR, HA A=(154)0] FAE 71R(111) ol wE vpaaE o] &3 T TS T U] dd 54
ol HAl ME(170)5 =FA7IESE TP =N A2 F7] $A5(146)0] d4dn. a9 t&, A2 7] &4
S(146)0] TELTHY TAI A7 & A

AL 25 HEdEeEN e AUE(160)0] FAFAT. IH=
Z(160)2 A2 F7] B3AF(146)S #HE3=E JAFHS ¢ J=(176)5 =

T 6dE F=xstd, A2 7] BAS(146)0] FAE 71111 Aol sl= dFE A=(172)0] P},

F71 BA5(146)°] FAHH 7]

-
i
o
o
_>¢

=2, A2 F(111) Aol A3 ZAFo] A F3d §, LELAay &
A A7t FAHoRE A3 =Tl dEHYEEN = dA AF(172)0] AHT. o)A, T= A4 AF
(172)& Jl= AEE(160)S T3 =& 298 A=(176)9 Ar|doez dAHY, B§X FH=(170)9 Al
o] A H&HTt, oA, A3 =HFL 110, 120, 1620 =& Zn0Ae] T4 =34 A8tE =& Ta, Ti, Cu,
Moot #-& WA 9 Wikido]l 43k F45& o4ty &5 e tF 2= 9. odE 59, A3 =AF
2 Ti/Al/Ti =& Mo/Al/Mo®t o] ASH 3% 722 FAdHT.

\]
rlo
re

T
ol
lo

1=

A3 A el wE HA AME THAE f7] 2 FA4 AAE UEdle dus ¥ dusel

T 79 EAE HA AME RAE H7) i M FAE = 4 2 T 50 =AE {7 2 FA FA
3te] Ex A=(154), 99 #2l(156) ¥ 299 d=(176)7} Al F7] BXF(142) Aol sA 5=
sl BY3 A A4S fu|dth. ol w}a}, A TR I AT Ao Ayl R 3t

Bl A=(154), 99 #1(156) B 2h-8 HE=(176)= Al F7] eA415(142) Aol wiA €},

298 H=(176) 5% #el(156) 25 AgFuz | 298 #21(156)3 FY HH gl & A
Add. o] #F9H H=(176)= 7] 5X5(144) E A2 F7] SAF(146)S #Esl= d= A9S(160)S
) w=EH).

BA A=(170)E 21400l a) wFH /W1, Ao HIuk(112) @ %7 A1) F Hojw
o st ol #9d (1567 BY AL FHh. o] HA A=170)E 7 A HE170)9] AR
W EW F AolE on sh Al F4HE = 9 A7) A4 ASET. od@ A= A4 A%
(172)% B8l B A=(170)% AE ABE(160)S B mFH 29" A=(176) 9% Wr)Hew

F

H&"En

E3], = A4 AF(172)L FHF(140)9 H45A xﬂz F71 BAF(146)9] AEd 2 = Ao wjxH),
oo wme}, W= Ad AF(172)& T3] -9 Hihy Fio] AFEIHHFE f7] BAF (1443 A1 L A2 F
7] BAF(142,146)S B3l Ay o] AdEo =N %71 S (124)S Aay FREoERYEH Bod 4 gl
o},

o7lA, = A4 A=F(172)L 110, 170, 1620 =& Zn0AY ¥4 A=A 322 FAHAY, Ti, Ta B
Moo} 72 U2l 2 UikAdo] A3t 348 ¥ dele v T E‘r%— 50 PAEY. dF 59, d= o
A A=(172)& Ti/Al/Ti B2 Mo/Al/Mo$}t Zo] A=2¥ 3% Fx=2 FAHAY

o]¢} o], E wtgo] |3 AA] oo W2 B AHZ 7}X1t 71 W A AA e BAF-(140) W] Al F
7] BAZ(142) Aol BJX] A=H(154) 0] HHxlEJE} o] A%, ¥ o] wpE F7] g FA AR HEe] EX

H

) 3

93 $¥ages 2x ded L A% 4R AR e o,
o} Fol B4 ~aRe A4S B ) 0 A 24

7w A %Pil% ) ATl BARA0) Ul L AL
ol

_10_



[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

[0073]

on
J

31 10-2066099

8a WA = 8dE &= 79 E=AIE HA AFES 1A
9 GHEEo|T).

#7) 2Y A FAL Ax PES 49 9% B

flr
ke

s
a
s
a

& 8as Fxetdl, 29F EdAAH, v EWALEA30), ot d=5(122), 7] 2ES(124) B A=
A=(126)0] A 71 (111) el Al 77 eAF(142)0] FAHar, 1 Al 7] $AF(142) el 8= 9
=(170), 28" H=(176) B o2k 2k1(156) 0] ¥ H .

TAACR, A4F EWIARE, Tv EWMALEH(130), ofxE A=(122), 7] @FF(124) B L= A=
(126)°] FAd¥ 7]a(111) ol F7] A &4do] wE vp2as o83 S vAS oo 4sdo=zm Al
7] A (142)0] FAET. Al F7] FA45(142)2 BHA H=(170)7F FE FH9S AL UrA G99l
ET. a9 b5, Al F7] eX45(142) Aol Al =T
oz Al =Tl dEdEews BA H=(170), 2%
X

G

—g— \__;) (6] [e)

A7IA, Al =HF2 Al, Ti, Cu, No9t 2 WA & Uikl st 345 o83l dE T+ s X2
AT, o 5o, Al EAZE Ti/Al/Ti == Mo/Al/Moet Zo] &4 3% Fx=E FAHT}

T 8hE Fxs4, HA #H=(170), 299 #d=(176) 2 @98 #el(156)0] A

i)

71 (111) el g A

TARSR, HA H=(170), 29" H=(176) 2 28 2kel(156)c] FAE 7](111) Aol A2 =xdFe] A
W FEE $, xEgLaYy] g0 A4 dAoR O A2 BT dEdEow BA d5(154)0] F4E
o o7, BR AS(154) 110, 120, 1GZ0 & Zn0%t ¢S 59 =AZFoz FAdAT,

TFARez, HA A=(154)0] AHE 7]1F(111) ol v nfadE o83 F2 FAHS 5 77 2d 24
2 Byl A Edo] HA HE(170)5 =FAY|IEE £AHoR FHAFHoRN #7] BXF(144) H A2 F7

=)
h =4
BAE(146)0] AT, 29 tg, F7] BAF(144) 2 A2 F7] BAF(146)0] TEHL2aHy TA 2
7} AL Ed dedPEozN = AYE(160)0] FAET. = ARE(160)L F7] BAF(144) 2 A2
=4 1
k=1

[
7] EA415(146) S Hestes Ao 2hed H=(176)E =E AR
L= 8dE Fxetd, = AYE(160)0] FEE 71 (111) el = 4

Aoz, A2 F7) FAF(146)0] FAHH 7

2 12(111) gell A3 =A4Fo] AW FFEY. o714, #13 =4
, Cu, Mo} 22 udAd & ikdol 4 2 3

b G5 olgdtel wE

ol rlo
o 2 .
Y

w 2
T l'ﬂ
[
) OlN'
o flo
=
=
=
t
rlr
5
=
g
1o,
m
o
)
ofj
e U
ofj
-
BN
fr
oft
oX,
e,
vy
[
I
o W
| o
Hd
i
vk
B~
.
Mot 2 I 2
20 1 &L o ofy

ISR
3
&
rlo
&

(]

., Il AL WA A3 AA del mE f7] g 324 A

T3, 2 oae) Al A A3 A oo w2 {7 3 mA X A A5(154)0] £ =xvtez A
HeE s dE 5o AYsiA, olfdn & 100 =AE wkel o] HA H=(154)°]
EvH(154b) ¥, 1§ =xEH(154b) 9] AN EE kol Hl4] FEE F4dE H4 559 (154a) 27 o]
A FE Quh. ol9ox B AF(154)L FH EAU(154b)flo] Wl F49H(154a) S 20 o] Fojd = gl
o o71A, W4 F59H(154a)2 B =HE(154b) Bk A=A 0] Fol Bl AF(154)S AAY HAFow &
A% 5 vk, oldl wheEh, BlA] AS(154) AAC] A AsfAE s FhAhE0] RC AT FhAEe] BA 3
5 A S Aok, EmS, vl 559 (164b) o] M Zo] wig- gFof W4 w&uH(154b) o2 s ATE 2
Fopgo] Aty s BAS 5 9

wok olyeh, B o] Al WX A3 AA oo wE §7] B3 A Ao EE BHA AAE = 11 EA
H oulel Zo] BE FWE(190)S B Hadrh, HIE PE(190)02E AW Fuo] o]&E ALY MR o EA]
T olad Ade ©F AFo| o&HAY, LHIES, WS, = IHT 9 Hevs XsE o



10-2066099

s=s5

I E(190) ol

C

(140) 7ol BAFEAY, H

51902 & 245 Tl SAF

o] &

Ggo] ol gHtt,

1o

[0074]

A Aol ofa)
Bel Al A

1973 91

= =
=

o}elel
g‘:!_

el

5

™

SRER!

He Ao

BH

Zoltt.

3
=

P59 47

142,144 :

o

o

7]

als

[0075]

156

D EA AT
A A

154

=

170

_12_



10-2066099

s=s5

B
H

154
S

:?WD

S S | S S
g 8
P
=
IS S | S S
_ [—
_ImlJ. == > S | S S
_
_
=
5 S Sk | <S> S

~
B
H

_13_



154

156

+ | T + o +1
140< 144 — i . .
-
7 + o+

142 —& e
126 —]
120 { 124

SEE36] 10-2066099

_14_




SEE36] 10-2066099

170{ [’

140{144J¢,+ : el
142 —E s <

126 —]
120 {124 j

Il

_15_



SEE36] 10-2066099

EH3p
170w{ B [
|
| 156~ |
|
154 |
g |
| Bl
B R G B |
|
| _1 |
,¥,J
B R G B I(

136 132 134 138 128
H—/
130

_16_



e,
_ ] ‘ [
1m—
_ 11
_— %] 10
154 ‘ 176
| s
B R G B |
\
i
| ,ﬂF,_J
B R G B 1
i
m o Imn
ﬁn’n//’jm(ur oo

L=
B

i

176

156

_17_

SEE36] 10-2066099



SEE36] 10-2066099

154 156 160 176

_18_



SEE36] 10-2066099

_19_




SEE36] 10-2066099

Z=HH6b
)Tm —r
- |
_ _— N
{ 16
| s
B R G B ‘
|
i
| ,FTJ
B R G B (
I
154 156 176

170
Hl
136 132 134 138 128
13
0

_20_



SEE36] 10-2066099

E%6c
e
/ ~ ‘
|
_— - %;J 160
154 | 176
| H g5
B R G B |
|
i
| ,ﬂlj,_J
B R G B 1
I
154 156 160 176

170
Hl
136 132 134 138 128
130

_21_



SEE36] 10-2066099

=H6d
_— B ) |
— |
_— - Féijo
154 | - 176
| H g5
B R G B |
|
0
| ,FTJ
B R G BT
I
154 156 160 176

_22_



/,70\/
T
172\/“__L
{
! |
|
' |
G B |
I
| | L
o || st
m

=l
g

SEE36] 10-2066099

_23_




SEE36] 10-2066099

re
// ‘
// —L_l
'
| - 176
| H 156
B R G B
i
| -
B R G B (
il
156 176

170

H]l

_24_



SEE36] 10-2066099

=H8b
/,7170 I
- |
_ L
154/ 156
| 56
B R G B |
|
i
| ,FTJ
B R G B 1
il
154 156 176

170
]Hl
136 132 134 138 128
ﬂ—/
130

_25_



140 {
120 {

SEE36] 10-2066099

P
|
o
1§4 | - 176
56
G B |
|
i
,ﬂlf,_J
G B 1
i
170

]I[l

_26_



/,70\/
T
172\/“__L
{
! |
|
' |
G B |
I
| | L
o || st
m

=l
g

SEE36] 10-2066099

_27_




SEE36] 10-2066099

_28_



00—~ 170

—— 156

154a /‘ 3
154b

154
/_H
1542 154b

_29_

SEE36] 10-2066099



SEE36] 10-2066099

=200
154 156 190
140{144»f RS SPRILC)
42— r PR
126 —1
120< 124 R 170
122/ SR
Ly .’.Qv ,
116 —7 — TR
114; " \’ NN - i
112
S
136 132 134 138 128
%/_/
130

_30_



patsnap

TREHOF) BIAKERERAESES E

NSNS KR102066099B1 NFF(RE)R 2020-01-14

BiES KR1020160096714 RiEH 2016-07-29
FRIFE(FFRRAE) REERERAHF

RIB(ERR)AGE) LGE RIB|BARLA

HARBEANAGE) LGETRFERLTA

[FRIRBAA A

EHA MY

IPCHES HO01L27/32 HO1L51/52 HO1L51/56

CPCH %S HO01L27/323 HO1L27/3276 HO1L51/5203 HO1L51/5256 HO1L51/56 H01L2227/323 GO6F3/044 G09G3

/3208 HO1L27/32 HO1L51/5237 HO1L51/5253 GO6F3/0412 GO6F3/0446 GO6F2203/04103 GO6F3
/03547 GO6F2203/04111 GO6F2203/04112 HO1L27/3211 HO1L27/3246

RIEBA(R) Bakyoungbok
HER(F) BUts

H 23 FF 32k KR1020180013262A
AN Espacenet

BWE(R)

AFTAURPEBRBNTENENRAEREREFEST Z. A
RAXEREBNEEERD (140 ) B : SAENBRE ; MAEEMRT
NHERZANED—IENHER | URRBEFBTNAHERZ— |,

LHZABEBE (154 ) , BHEHD (140 ) HEDL—PEHNBEEEN ‘}‘%j*

SMMEER (154 ) RERBINESRE , NIRRT ENRLETE |,

HNEEB(LAFEIL, N

146

P

et

)
-



https://share-analytics.zhihuiya.com/view/c974efa2-4be2-4166-a162-6eec2e792aa1
https://worldwide.espacenet.com/patent/search/family/058016599/publication/KR102066099B1?q=KR102066099B1

