SEE36] 10-1646799

(19) H3INZEFH(KR) (45) F11Y9A 2016308408
G (11) 53¥3E  10-1646799

(12) 55533 H.(B1) (24) 2297 2016308Y02%

(561) FAESEF(Int. Cl.) (73) E3HA}

HOIL 51/50 (2006.01) HO5B 33/10 (2006.01) 7HE-A17]1 7 el AE Alo] S =
(21) =d¥s 10-2011-7006096 PRI Tgw xetF gy 7|& 3&H 2349k
(22) ZAAA(=FA) 2010807201 2]

A TFL2 2015903€13Y (72) gz}
(85) MY EAZELA 2011403¥16Y oJA k= Alo]X 2
(65) /AT 10-2013-0044116 Ol © 9 AFFE JlmwlAl 2 Qolx} 7}Ewl 1006
(43) FAAA 20133059028 WA s FA AR )
(86) TA|ZUWME  PCT/IP2010/004334 Atk E27) ]
(87) A Z/ANE WO 2012/001744 o2 %041}17]} vk @ @ opat ZHerE 1006

AT 20129018052 R i B ]
(56) A8)7)|&2ALE3 (A A=)

TP2007527624 A (74) =<l

FFEHHA

KR1020040103499 A=
KR1020080010425 A
= Al olste] Q8E B

A AT T 49 F A s AES
(54) gel A f7] &F 2248 44, #7] TF 249 A= WY, F71 BA A, /7] BA BA, {77
w3 AA, 93, 71T 4 T, R /7] G 24

EE43 3
s, 7
gre, &7
20T olstel M =
HHETE 2 v S TR, R, A EER

Y 980l BT 471 WY SAE Y8 AT S 23
g 241D 75% =l AR, A %A ARTHE Sdshe Al

S 1A IS WA, i 1 AL B M AeE S AL S e A
HAS A, EE, delsH2 242 e A2 §uish, A7) AL gvhe] mA % A2 )l
290 A3 $91E EFHE 47 B 248 Y270 Bk,

2
= ol
oo
==

o # =
X (HIE) 2
Hi1 S04 260°C mesm
M2 80 280°C @@ 350°C
H3 E01 80°C <<= S>> 250°C
H (Bx) i}
X 204 S22 NESHA 3
Hi2 20 S35l XNJs6tK @8
20mPa s < S~ q0pPa s
=2
Ai(1+2) S04 30mPa-s <mmmmnmmmw - 200nPa-s
3mPa-s 20mPa-s
=2
H(1+2+3) S0H ImPa-s <gmmmmmamm e S 130Pas
M3 &0H £45| NS &8




SEE36] 10-1646799

(72) &g} wpx Ao w287
v 3 Zevt A& L AIS ZFEmkA] @ . okxl 7h&w) 10067k
Ol H 0 OAFFE JhmmlAl © ©obat ZbwEwl 10064 A iy F=A 34 )
2 sy F=24 34 ] sttt v E
Jbepu] §3 AE Q QAIS 71EmlA] Q@ Qofx} 7wl 10064k
HE 9 QAFFE JhmnkA] Q@ Qoka} vhmw} 10064 A sy FA 34 U]
A iy F=24 3 A ]




SES35 10-1646799

& Al Af
FrE
AT8 1
71 B3F 229 NNeEE FAE 71T AR,

&7 71sd ARE &9

=
ol
o
rlr
x4
—
op
2
*

A7) AL golel A olskel Wi, mi, A7) AL golel AR . AL guhstel wgel 47k 20T
ool WS AN, EF, UelsHE BAL AT A2 §rist,

[

A7) AL S A R Az Sohe] MAETE e MAS Y, Ed, APHTae A3 §E T
e Bgow e 7] 9 248 9

g 10l 3lefA,

9171 g7l mhet,

471 AL &, A7) A2 &l 2T A3 BulE Edkeke Al AElRRE,

471 A3 Guzp SEkske], A1 A1 &) R A2 SviE 2¥ebe A2 EvE Ha,

71 A3 Gl o]ojA A7) A2 &wirt Sete], 4V] Al &viE EIsks A3 AHF H=, #7] 2
N

B

AT% 3
A& 10l gleiA,

71 AL gviek A1 A2 Eejek 7] A3 SvE
7] g A2 A

[
s
ol
=25
rir
>
Ru)
o,

HAEE, 3mPa - s ©]% 20mPa - s ©]38}¢l,

Jo

AT 4
473 30 gloiA,

47 A el A7) A2 gujel A A3 SviE Eesks Aol M, 3wPa s o4 13mPa - s ©]&HSl
7] g 28 A,

o

ATE 5
AT 1ol QoA

71 A3 Fu7l SEsle], g7] Al Eujel 7] A2 SuE EeetE AH] H=E, 20mPa - s ©]% 200mPa -
s ol3lel, f7] Y AxE .

A7 6
473 50 gloiA,

A3 g7t SEste], A7l A1 ek A7) A2 &viE Eeks dEe] M=, 30mPa - s o] 200mPa -

A 10 delA,

A7) A2 &uel 7] A3 Guje] F3el uigk 4] A2 &vlel E£3}HEE 30mol% ©l 70mol% °o]sk}l, 7] W



SSS0dl 10-1646799
F aAE Y.
AT 8
A 1ol slelA,

A7) AL gt A7) A2 fullet Adr] A3 &uje] FRtel dig, AV A2 gt V] A3 i) FFe &3
2 3mol% ©]% 20mol% ©]3Fel, 7] &F A2AE 3.

&
AT
?_

%9
& 10l $lefA,

£

271 A1 8=, slsAlEFAelaL
271 A2 &=, drdZdeo]EolH,
271 A3 B, 1-mdgolar

A7 71 ARE, F8-F6Sl, #7] g aakg o=,

A3 10

A 1o qdelA,

471 A1 el mHe, 260C o] 350C o]&to]aL,

A7) A2 grje] vH-e, 280T oAk 350C o]3dfe]H,

471 A3 el AL, 80T o] 250T o]8kl, 7] WF AxE Q.
A7 11

71 W 2] VeEs A Ve A=

471 7168 ARE &3lee Al &ulet,

7] AL gule] WA olslel WA, mi, 37] AL gule] wgEohE B3, AL gvlste] wge] 27t 20C
olstel MAS ZHAr, e, A7) AL fule] AERTGE He HES HAE A2 Svlsh,

A7) AL gele W R A2 gele] MARThE e MAS A3, ER, 4] A2 $9E AR ¥4 0
o sleiAsl Ber Age] ARE aAstel, 4] A2 b WEE AFAE A8E AL A3 S X
S Ag BHoR st 7] W 24§ A,

AT 12

Ak 110l SlolA,

é
[\
oo
:‘F:
et
-
oX
o,
rlr
r-{m
2
Lo,
o,
4z
rlr
>
Er
mﬁ
o
_}L
ofr
o,
_EL
N
w
o
=

i)
=y
)
ol
p

3 3 e AL ] A2 guk 24
o) el A A8 Sk 4TS YA g amA, B A2 B Fo Aol el
¥ X

| A2 &viel A7k Askd AEQl, 771 23 28 A

N

A5 13

A3 116l 3lojAl,

O

47 A2 Eule dezHZ2 A4S 7HA AL, A7) A3 Sule ANSLRE], §7] 3 2xE A
AT 14

A7 110 oA,

w917] Bl we,

71 AL &, A7) A2 & 2 A7) A3 &S 296k Al GEH R,



SES35 10-1646799

71 A ErizE SEste], A7) Al vl B A2 SiE Egeke A2 EivE Ha

71 A3 rfell ololA 7] A2 Sulzk SEske], 471 Al vl RS A3 FEIE His, 7] 2 &
A8 G

AT 15

A3 116l 9lofA,

&71 AL Gviek A7l A2 gviet 7] A3 &vllE Edtets FEle] A=, 3wPa s o] 20mPa - s ©]skl,
7] B3 AR A

AT 16

73 1500 JoiA,

471 A1 gl A7) A2 gujet A7) A3 gujE E£3etE el AXEE, 3mPa - s )4 13mPa - s ©]3Sl,

7] 9 axe .
AT 17
78 1100 ol A,

271 A3 Gz Sstel, A1 Al ek ] A2 e
s olsk}l, 71 wF A8 Y.

el
e
_°|l’,

r

= Ao FE=, 20mPa - s o] 200mPa -

A3 18
AT 170] Qlol A,

71 A3 Qﬂv}%%ﬂﬁ,ﬂﬂ/ﬂl%ﬂ%éﬁlﬂZ%ﬂ%mE@ﬂ%éﬁM]@E%,%WWSOM}%M%-

A3 116l 3lojAl,
47 Az guish 471 A3 el FFol Biek A7) Az Suiel EFEE 30mol% o4 Tmolk olsHel, F7] @
¥ 248 92,

)

AT 20
d-3 110l SlolA,

71 AL Guliel 7] A2 Suiet A7) A3 Eule] F3ed gk, 7] A2 &ujel ] A3 &wle 3 &3
& 3mol% °]7d 20mol% ©]skel, 7] Wy AAE .

271 A2 &=, dedzdeo]EolH,
A7) A3 e, 1-wdEo)a,

371 71

olr

A A8, FR-F6Sl, f7) W 2248 9=,
AT 22
AT 110 defAl,

71 AL Erfel wAEe, 260T o]/ 350T ofsfe]aL



SES35 10-1646799

471 A2 el HAe, 280T o] 350C ofstelH,
71 A3 guje] w2, 80T o] 250 olakel, 7] W 2xE .
AT% 23

AT 1 EE 116 dojA,

F71 WY 2] N5FE T 154 AR A7) 154 ARE SaskE AL S99 4] AL S
of g olskel A, Wi, 7] AL Bvhe) MENCHE ., AL Seiske] wgel A7k 20C elskl MHS
A, @, elsHe 27

e AN, w8, AgEda

Aol FHsk= Al T4,

= 7= A2 grlel, A7) A1 Eeel v B oAl2 Sefe) MR GRS w2 )
29 A3 SWE =R YAE EXlete], YA BEE mEe Ve A A

Al A5S

ke

dob= TS T IEe EvlEe A2 3t
A7) ATl s, 7] AA BARFY 7] d39 AHE BESATIE A3 A4,

A3 s ol EEAIZ V] YA HAHS 7] AT Z=xste], A e FAske A4

371 15T AFddl, BT Al A5 Aol SAE THE A2 A5E A A6 e e As 5

71 W 24 VesE sk Ve AlEsk, 47 Vs ARE &diske AL &vlel, Al Al &
of A olskel WA, Hi=, A7] AL &l WiAEuE i, A1 Gefeke] miAe] A7F 20T elskel HlFHE
7R, = A7) AL gl AEROE 52 AEE 7 A2 &k, 7] Al el v gl A2 &)
of HARGE w2 HHE TpA A, B3, A7) A2 SulE sk A gl glojA el sk Agte] diFE
algfste], A7 A2 Svie] HEE A= 2ES 7= A3 SvlE TR JAE Ehlste], da EE

=ES e A Al T Al o %

oL
)

AL AFE TFHE AAFS /AL 10 Fulshe A2 4
A7) FAZA WAl 47 QA FARRE 4] YA A= EFAE A3 B,

7] A3 B S8 EEAZ A 9 AHE P AFA mxstel, Ja Amme I Al

3} 24 = 259 oA,

TX3 Ay

871 A4 TR 1

o2
u
12
2
o
fru
Iz
i}
o
N
2
w
oo
=)
il
olN
i)
>
o
ox
N
o2
u
o
o
k1
it
oz
N
2
=
of

o

)



SSSdl 10-1646799
FROE AA sk, 71 wd ke Alx .
AT 28

A3 2700 SlofA,

A7) A4 FZL, =EE V) A Ao rRE Y] A3 &ulo] oo, Y] A2 &uiE FLAA, A7 A
39 ARE, 47 Al FARGE ¥ A sk, f7) 23 2o Az U,
AT 29

A7 24 = 2500 oA,
7 A5 e, A7) 4 A A=A, A7) da Ao Rt 7] A3 SiE STAA, 37
P H,

) = o
AdA) HAEEZE, A7) Al 3ARYE 37 sk, 7] 3 23 Az U,

A7) A5 FAZL, A7) o3 AGus AR, A7) dA AFGo 2 RE 7] A3 &rfol olojd, 7] Al
2 & L A7) Al RS o] MR FTEHAA, AV JAY HEE, AV Al FARRGE © 3 =, §7)
g b AZR WY,

A5% 31

A3 24 = AT 250 7lAlE #7)
ERo g 3= 7] ®A HY.

2]
ot
B~
L
o
Y
BN
ok
i
o
o
L)
2
FN
:(o
N
i)
ot
[
2L
il
o,
oo
o
pos)
tlo

AT 32

A7 24 mE AT 250 VAW 7] = 2o Az el o8] Ax® f] @
5402 st f7] BA GA.

o
B>
X
il
)
o
ot
o)
tlo

A5% 33

o
o
%
2
N
)
Ho
N
2]
ot
[
2L
il
o,
oo
o
pos)
o

7Y 2 e 7Y 2590 7AY 47 2P ko] Az W

AT 34

7158 A},

271 71548 AsE &allets A1 &vis,
371 A1 geie] WA Ol?‘?}‘ﬂ HlA, e, A7) Al &ele] Al EoE Ea Al Sejeke] HH e X7k 20T o]
a1 MHE ThAH, EE, tel2HZ 23S MAE A2 el

AL gvle] v 2 A2 oo wHRTE Be vHEE P, =, ANHEa L A3 &)

1
AL 4o ok 94,

il
bl
i
ol
ol

37 e Ang &8ss Al guie,
271 A1 &g vA o]dF

Qwlg, i, A7) AL golel MARE . AL §uiskel wgel A7 20T
ostel ML AAu, e Y

AL Gole) AERTRE £ ARE A A2 Sush
AL gole] w1 W Az Sulel MERTE e nhe R, 5, 4] Al2 §uE FAsHE 2
o se AT ARE Asel, 4] A2 S HEE AHAAE 48 AAE A3 §E EF

A
S Ae 59w dt 9,



SES35 10-1646799

AT 36

ATE 34 TE 350 oA,

A7) A3 gujrF FEsto 24 3mPa - s ©]4 20mPa - s ©]dtY HE=7F 30mPa - s ©]4F 200mPa - s ©]3}7F H =,
OO]E_
AT 3

A3} 34 wE 350 QlojA,

A7) AL gy A7) A2 fulel Adr] A3 fule] Fatel digk, A A2 gt V] A3 Sl F3Fe £33
£ 3mol% ©]% 20mol% ©]3Fel, <.

ATE 34 E 359 9lojA,

A7) 7184 AR5 sX7F 0.15%% ol 45%% nvkel, 4.

A3 39

VeES TAEE JITA AR, AV 7ITA ARE gdeke Al guiel, A Al &) B o]skel v
A, BE, A7) Al Sl vARgE =1, Al §eke] v 2t 20C olekl HAS kAW, ESH, T
| ~HEZ FAE 7= A2 fvlel, %71 A1 ﬁUHA U g A2 goje] vdETE W v3dS 7R, &
S, AEFLIEA A3 §ME EFAZ JAE FHElY, d3 EE =S Ve JIZA A FHsE
A1 FA=,

7I55S dAE] 93 71BS FHEkE A2 TR

7] 7)ol tial, g7 JaA FAZEEH AV 3o A4S BEEA7E A3 AT,

71 A3 FAC s BEEAIZ Y] A AAE Y] vl ExE, A AHE s A4 A
A7) dm AAuS AXAA, 5SS FASE A5 TALS NHAE AL EFoE = V529 FA Y

= 7l Ass, A7 Ve RS Selshs Al Sviek, 71 Al &) WA elskel ]
AL Gehel vHRGE 3, Al grjeke] Bl A7F 20T ofskql S AW, EF AT
AERYRE 52 HAEE 7HAE A2 &uiek, Z7] A1 8o vlg 2 A2 &ujo] HHRGRE v
RS 7hA AL, B3, 7] A2 §vilE TS A bl SlelAe] shel Aol dR-E siEste], A7) A2
el HE=s Ashr7l= #HES 7= A3 BilE EFAA JAE s, A BEE =58 THE 44
A ZAel Fdsk= A1 g,

ﬂl

}7] A AFemRE A7) A3 SWlE SEAA, 7] da9 HAEE, A7) Al
2
o

A7 39 m 400 oiA,



10-1646799

s=s5

/\01—

7] A3 Grfel o]ejA,

&

-

&=, 7

S

=

o
FRYE o A

3L

401 1ol A,

L

L

. 871 Al

=

b d2e] gloiA,
=5
39 &

[e]

]
=
1

o,

AT 43
?_
g]
AT 44

J

8

=

=
T

0

B

)
No

L

[}

Fe, 7]

o

dROE 9 =

[}

71 A1+

4 AR AA EF A

=
A)o]
H

(e}

F 2=, 7]

[}

pu

o] &

=

} 409 71A1" 7]

[e}

S,

?_

J

8

L

471 A1 &l

s B

T

=

440 glofA,
wul

} 4690 7] A

F 46l 714

F 4690 7] A

[¢}

3,
3,
s

o

?_
?_
?_

?_
Hl 4§ 7] =

7] g A}
7] & # oF

AT 45
3]

2 &1
AT} 46
AT 47
AT} 48
AT 49

A

J

A

[e]
[e]
€
€

[0001]
[0002]

W

ol /hA A

=
oo

4 ARR AEE 7

=
o

¥t $ 7ol 7]

A AL et

3]

K

~
o

Suel o] JA=

=
=

A=

=
o

yAosA, 7]

[0003]

N

i
o

7o
i
el
No

JJJ
=
ok
=

2]

o



10-1646799

s=s5

3] 2009-267299% F X

E

=

Ell

w59 1§
= ZA

72 st

o}

[0004]

0 T W Ea qp
B B x
T U . of _
—_ —_ 0 Lf
L
T H 20 Ho
PHE  w,  0w®
pomt — w— X
N N
sEm W
™ R R <P )
4o = o0
LEE I o4
. T«
DI
o= T .
TN w w
m Mo F T a
” 0f ﬂ_w‘_ 1ﬂ_l ﬂ:v% M
oo o B
o Mo T = 1&.. )
o 5 m Mo T i}
W oo o o 6
— P
d_lu 4 ° R o o
Mo 1X]_| z.e _ %»_.
o} .14.‘_ ;ﬂo,_ I 7._ 00
& e . B
a,n_ N B T %
R o H it
R rﬁ 2 T "
R
_j o = 30 _Z_.a
B o Mo e il
Jo K| S )
TR Rz
=2 P T
R % GG
~ Y — =
UO LelN ~ Lf N
—~ o o
i
o = 2 00X
i ! =
N0
Py Mdg 3
o 2 o W9 oy B 2o
X0 H;l o - e p <
e Mg
S SR
oM Lo B B
fxfs e F
0 i)
~ Mo T TR m
=y =
(=] (=]
(=] (=]
= =

’

=0

[SR=1
[
T

=
€]

)

AR =3}

14

=

=

o] H

ol

2ape] 7]

3

15

1)
=
o

Fal A3 Gl s A2

fo] E&

L

M A,

A2 gujek, A2 &

)

L

p
pu
o

T

&t7174A

S

=1
=

=

o

=7F "k upEkA, o

== 71X

7oz, A3 &zt

A

Al g}, 2 AL Sl v

sto] s AFER

L

.

S

A2 grfel WA ReE v

_10_

B

S

1

=

&9

l
= oA
e ot

Q.

Z
T
=

=

=

=13
=

=

L

L

=

o

s

0

q Als
3
gl

hyA
s

02 A

pE

=
=
A

.

.

3,

a1 9

4 Ams, A7) 7

w7174 =, A3 &l el

Az gwlsh, A7) A1 ge] W

=
=

o

p

L

L

7]
71 AL Evie] MlAEGE a1, A1 Gefeke] wize] 27 20T ofskel mHlAHE AW, ER, HellsHE =

A2 gujrt Eele] A=z HEoley] wlie o2
HolsH2 45 7HA

7HA]

L

L

KR
=
A

9

7t 24 AErv A es)

A7E Aee A A3 &)
o

W, Y7t A FAZTEH B

HAe] F e
47 BAG By
AARE E

A
o
_

[0008]
[0009]
[0010]



10-1646799

S=54

%

el

e ot

M

a3l
=

il

<0
_50

s

o
_50
N
o
)

=3

<
B

AL EE, 7

v

13 A 2EE e ARA Eel ),

p 4

o TAFY S

§e A7) 9
[ o] o Fejel /el

>

H,
=

[0012]

[0011]

=0

o

[0013]

o ~EH 2 F

&7 AL Gvle] mA o

A1 grjet,

L

fu

3

o

4 AEs &3l

1=
[}

71 7]

A2 grjek,

L
L

% 7H

e

o
H

HHE 7HAH,

Gl

. AL glske] HZe A7t 20T o]
71 A1 e vjd L A2 §ujef v HRGE v

e
M

271 Al
71 A1 &)

71 A1 &

o e,

ﬁo
B

A7

1=}
47 A3 ik Fu

A=,

[0014]

=

=

A}

s

A
d A==, F8-F6]

5o,

L

o

471 71

s}

Sttt

.So]
.So]

Folh,
Folh,

°

o

fol .

, 20mPa - s ©]A 200mPa
, 30mPa - s ©]A 200mPa
&
71 A3 fule, 1-=dEo]a,

-5 oA 20mPa - s ©]
-5 oA 13mPa - s ©]

AT e =5,

_11_

s

-
.

A

]_
47 A3 ool ol 4] Az Gui7t Fuste],

S

ki3
=

3L
el

&< 30mol% ©]4F 70mol% ©]

)

=

A2 gE7E =,
o Wgk,

&

b
%_6‘

A3 JEN7E At

o

<13
=4

71 A2 &rfe]

3L
s

i

kel
pad

=

&7 A2 g 3 A7) A3 BlE

I

=
H

7] A3 &l el

k<)

B

A2 &
¥

1

kel
A=
o

=

|,
=)
N
hva
X
9

[0015]
[0016]
[0017]
[0018]
[0019]
[0020]
[0021]



[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

[0028]

[0029]

[0030]

[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

SES35 10-1646799

T, Boakgol o okefo] BHEY f7) ‘%:ﬁﬂ%—mﬂﬂ E%Q M=, A7) Al &rfe WHLe, 260T
V‘%MEﬂ&ﬂi 7] A2 grel nH-e 3 ol3tol, A7) A3 &ue] H|HL, 80T ©]
A} 250°C ©o]&}o]t}.

R owmel o el wAE §7] B 248 AL, §7 BF 229 J)5EL FARE 54
Amsh, A7) A)s4 ARE gdes A1 gueh, A7) Al &vle] WA olalel WA, Ei, 4] Al gl
MARTE %3, AL Svske] wdel A7k 20T olehl WAL AW, we, 2] Al Lo ArndE g
e ARE AXE A2 &, A7) AL fole) M D A2 gvle] WANTE e WAL XD, w4
7] Az £ElE T A el oAl s Age] dnE ddelel, 4] A2 4ol AEE AdAT)E
448 A A3 $lE TP A4S 5H0 @),

E, R owgel o ogHe] BAE f7] W% 248 930 549 TudAe, A2 SuE FYStE BA o
B Sa AF Psde, A3 SIS TASHE B, 471 Az 0o T R 9y g $ages
i A¥S FYSHT QLORA, ) Az ) F2 Al o], 47 A2 §ohe] Fwsk Asky
Bfelct,

w, B oune] O o] BEE 7] WY A4E 929 549 FEAAE, 47 A2 Sohe desdE F

T, 2 e o el ddE #7228 A 549 aHeMes, 29971 @46 me, 4] Al
S, &7 A2 & R 7] A3 SWlE Edsks Al FHENE, A7 A3 SirE SEste], 4] Al &
R A2 FiE E¥ek= A2 FEZE san, A7) A3 Srjel ojofM 7] A2 Szt SEste], 7] Al SviE

T, 2 ode] d gHe] #EE 7] ¥F 228 d3Y EAY FHdAAE, A7) Al &S Adr] A2 gl
o} 7] A3 &vlE EFShe AdEIS] A=, 3mPa - s o]/ 20mPa - s ©]3fo]t}.
T, 2 e d Hle] #EE 7] ¥ 228 d3Y EAY A=, A7) Al &ulet AZr] A2 gl
9} A7) A3 {ulE x9S AHEHY XS, 3wPa - s o4 13mPa - s ©]3le] T},
T, gl A YEje] dHE fU] g A JA9 EAH IFWHAAE, 7] A3 &ui7t SEEte], A7)
A1 gujet A7) A2 SulE E3el= AdEY] A%+, 20mPa - s ©]4F 200mPa - s ©]3Fot}.

stod, 7]

E, 2 EEe] o FEel weE f7) dd 2248 dae] 549 s, A7) A3 S S
gujsl A7) Al2 £ulE waals Arele] A=, 300Pa - s o] 200mPa - s olakol .
;2 e o el e #7] F 2AE A 54 wHeM =, A7) Az Eek 47 A3 &
| Al2 vl EFEE 30mol% ©14 T0mol% o] 3o},
w TR o Gl ddd 7] B xS dAe 549 oM s, A7) Al Sviek 4] A2 S
& 47 A2 gelsk A7) A3 e Fe EFEL 3mol% ©% 20mol% )3t

7w 248 P 5o FoA
dol=olv], 7] A3 guhe, 1wy

rir

;371 AL S, A AETR

aL, 471 71%s4 ZH , F8-F6°]

O
g
1:
i} Jo
o,

T, B oubgo] A okHle] #HEY f7] wF AxE e EA FWolHE, 4] Al vl HHL, 260T
2, 280 o] 350C eolstel™, 7] A3 &wle] wjH-L, 80T ©]

;o i FHlel BEE 7] 2 28 a9 5] wdelA s, AV Vs AR w=7F 0.1

wgel o Feol AW F7 TF axe) Az PWe, 7] WG 2o /5SS IYS) A Ja
54 Ang gashs AL Seish, 4

]
o= Ear, Al &ejeke] viFe] Z7E 20T o)s
7} 1# A2 9‘“119} 71 AL &rjel wig g oAl &ufe] WA R
=

eN
A= =
e e A, wE, AgEeaLel A3 §uiE TP AT FHls], 9 EEF w2 e

o}
ol
oo N

0%



]

]_

S

o
|

10-1646799
b, 271
H

o ¢

L
pud

sk,
s},

-

q

s

271 AL &l

7NaE =

oL
[}
=

L

L

s==5
A2
vl
2ol A

2 /M4

L
L

3

0

o

=

H]

==
RL

=]

el
=

L

7@
]_L:
3.

[<)
, 471 Al FARYE A

, 471 Al FARYE A

p
L

aL, Al gujekel mizd el 247k 20°C o

A3 &

=
=

=
=

=

AL
T
ESRS
ESRSY

p

= 7HA

=

[

51
71 A3 Erfell ojoiM, A7) A2 &l

, 871 AL ARG E ¥ A

442 74
A3, AL AFe X3

p
L

-
L
oL
[e)

<

15t

14171
Al

o
R

71 AL &rje] HAH R G RE

},
of Wall, &7 AN FAREE 7

A
s

=
5

L

e

2

g, Al A5e 2
[e)

€
Hl A& 7 AL

3L
[e)
[¢}

o

=

71 A1 &vf el

o

p.

21
}

F4]
k4l

2 &rje] WRRTE v

2E o

QA A

o

L
(e}
A5&
E&EA

fu

3
3
s},

]_

S

22
T

]

714
A2 AT, 2]

SR CIOE

=
K

L

Fu

ate], 71 A2 el AE=s A

[¢}
15 MR o mRE Aby] A3 {u)

[e]
[<]

Box 34

e 7

271 A AHe2TE A7) A3 Bl oojM, 7] A2 s FEAIA,
A

47 43 AHoRY 47 A3 o)

FEROE 9 =

A A
WAL A,
71 Al

371

A
=

L
TC

R

[0037]
[0038]
[0039]
[0040]
[0043]
[0044]

ol

2AHE ol &

o
junt

oF
™

3 Az

o ¢

Ake] A

[0045]

o

9|
ﬁo
il
o

}O

A1 Gviek, &7 AL &l

she

S

1

;7371 AL gvie] MR GE 3 Al §vieke] mIF e A7E 20T o]

5

A2 &},

471 AL Sefel v 2ol Sefe] vHRGE e WAS ThHH, &

e

48 7

ar
=

L

skl W,

ZFA ], EE to AHE

o HA el

[0046]
[0047]

s

9|

il

el
0SS

)

A2 grj

}o
ol

=

=

A1 ek, ] A1 Bl
3|

e

1

;A7 AL Svle] W EGE A, AL Bejeke] vz el 27t 20T o

A2 Lo} A7) A1 Lujel B

A3 SWE E

L

.

L

.

=5 714
_13_

488 71

= X
—

14171

o

L

.

=

)

)
A=

1ol ]

[e)
tol, 71 A2 gviel H=E A

of HiFEGE w2 nHHe 7hA A,
[e)

o] A o

af 2]

3]

[0048]



4%

s o]/g—

e}

10-1646799
A}

Al FZOFEA,

& ol

=
5

L
f

=M, 3mPa

],

s==4

o

1
o]t

o

T

g7t =
} 20mol% ©|

A
e}

A3
a4 AR =7 0.1

L

o
3mol% ©]

, 71 AL Belek A7) A2 Svlek 7] A3 Erlel

L

at7F dot

A=, 71 71

bl

.So]

Qo) FwolA
=

-5 o]A 200mPa

4]

=
Ex

9]

-s ol3FlYl =7}t 30mPa
of tigh, &7 A2 &wie} 7] A3 &wje] F

1

&%

20mPa
vl ok,

o

Lo

[0049]
[0050]
[0051]
[0052]

T oM PT N T E RPN R G m MY Cey e W
I W XA T 5o e e — G Gy ”CH ®C AR %0
pEPERN e dfmulo_omn® » ~ g2 TE Tg5 F
THAITPTIL  moEs CRE @ g SR LG I
B = P S S o e R
R N B e T S S S w2 E ’ T T
jang HA_I ﬂmﬂ 1Xro i <° ﬂ jang ﬂ m ‘Hor OE ‘mﬂ <0 ﬂ _zwc . Wi Wi ﬂ ﬂ — ﬂ &o ‘w =) =) =)
N S e e P
=g, R Pzl aw Al Ey S SR . - ® & womom
PR IMRET PePTuwlec 2w e 2T Ay 9 of o o
= Ko < ° o £y 72 oo P 0 %0 E@ R e o M N o R0 RO RO
T o= 0o =N N C Ao Ho T Fo I o M Ro © I
_ PR E W e X O MHE o Mo T A o ¥ o B o oy oy oy
<% o X owm _ T L 5 o R A o =B = = & T G Ao K W T
e N _Dk DHREEL b _w 3 5w T = e RO
T = %o T 50 o i - = ~ o N ~ ~ I ~
LEeTTT T TwmTaLEE LE L3 k1 e LI T B RE
& 2 N Boa O T T o <% o RO LXO 2 X <% do oo o
= Q N X R Mo - - R . ~ = & ° o o
ETTH X FESLET p.n N2 W oo W W = 0 °°
do N B _/,zﬁ.ez‘.w ‘Iﬁo]__/lﬂﬂ_ zf}ﬂ]o - — - T D e — N = il I i
%o M oy RO o ® o T X T T T N o
- e o TR T E o TN TR T T T T T = XKW
xﬂmﬂﬂnmﬁm% Hozmﬂ1$ﬂztﬂoﬂo WAO B B o Jndjl,ﬂbw d
J KA - B ~n 00 - ~ A ~
%Wm_xmoXOMﬂmﬂ ﬁwﬁx]ux,m,&wo#alﬁlﬁ Ee:.ﬁAo %-nm J.ﬂm.ré J.ﬂqﬂﬂ_ol mwo mwo mwo
2 Hrw  pETx R BF TH T T gl T O
B oo o oy RO E o ® o 2T TN TR R o RO o Ko 0 " _ - = =
e M.um = W m Jo o M W mm B Mo Mo E#mﬂ wjr wiu wjr oy iy w% rE® % A_UW A_UW A_Uw
o= Y ~ N~ o= oo o o = ° X H Mo
TE D =axTe2: Ty T TE TR o
e - T X< muw I E o B o %Mu. cx 2 23
R o gprrn SF_%® FRan wl el e, T #FH H s b o
o ~3 o — o — o)
X e LeTartoer® ok o’ ¥ mT o wmTa g
% H T g " = - % .y N 7o m 0 _@e WO I O N m RO o w_,W ma ,_o.m A
qo— - ~ . x’ ~ —_ A KX
PHTRERT o el T ey v 7 g 9T wr® 4x 7 v
~ <0 — N EO X ‘:‘._ E]r < N 2 X X
T < Ho o o e gy B Mo X Mo g Mo - No k- Mo o oE
Cu dmm s TRENZK G BRES L o T w0 % % F
cpTaEeT EoRpetSERY AR T vET Rd T TAHHE
mE o R e T pl e g ° - o R N~
Bfdgral TETeRisanP ZE R o E. Br BU de & 3%
Tl me® WX g NEBNE . meom= mprE mc a¥R gl og g g
To X S T | N Mo 5o . o R s S T T ST
T = 7 o 2 A MW o g — = o om m
PRl 2 Wy E T, rzr L™ TR 2 2 o T T = B L E
- i _ - . T _ ) far}
~ N o Lﬁs =~ PLMXMo#oLt Lﬂﬂ Lﬂﬂ Lﬂﬁl Lﬂ] Lﬂllo — O ’ " "
— = o e = o - T X 25 00 o0 X 50 0 0 0 = = =
%ﬂ7m;ﬁwﬁ@j R A R TGS < = N e Che =R £ & 2
.y X' = O ~ ﬂ_Al_ o 0 o 0 0 A
o ]oE ol 5 oOﬂor] E R lo HT N oY —  OF o 2y 0 0 ~ Ay ~ ~ ~
N i_/nm "o % I~ ! s R AO < [ yon OO_EL ° ° °
O oo oy ﬂ@ﬁlxowﬂoxﬂulze;ﬂiwﬂ% ook o o o H oo 9 H ,llo ol
W T o?xmﬂﬂgvﬂ#\lﬂo oy 8 mTT wmyd pag P4 P P
g Re LT ® T g ReTe R Bl W BLE ST o< w7 oy T
HERR Ty Phpladpg e 28 do Mo aldT m 8% By © oo F
o A o m M P mEl g T TE R T e TRk el e o5
— o = _ — — g = — = — [ [ [
NTET R TOHR BRNTBER T AP N HA HIT HITT Hpy Hpw BN o )
= = ) ) = o= = =
') 'e) 'e) ') ') ') ') O O O
(=]
g g & & g g g & & 8

_14_

[0063]



10-1646799

s==45

[0064]

[0065]

s T

1ol glojM, spdes FH ¥

Ly
a

G 2ol

3

=
=

[0066]

o] Foo AR AHPLe JA9]

=
-

= el #

3|
=

. 9

al

[e]

vebal glew, 37

KR

oo darc u

=
o

A(1)e
ey
Ws} woln]

o

1o UERf = viel 2o, 93

g
a

.
) Aol noAT,

ok

e

S
=

(Im)

’

L=RNCR

7z}

EE

)

G

Fass ma4e] kg

L
L

e,

3

oz

2 602

CEREE

[0067]

2 Age) A9 E

%

e, Hwsk wobas

A

o] Z7HE Ao|7k AojA|7] )

b |

ol &

El
Hol7t A4,

2

=
=

ol olt7] 419, =

I 25 W

3]

o1 el g o

w
=
viol o] EE 2% 67F A7) dvka AZE

1
T

2(b)el e

Ny

A= &

s2A =7] 9, o3l o3

e ol

ﬁo

o, &

o
=]

o}

[0068]

o]

TR

[0069]

0
HH

2

e k. = 30 Uehlle vie} o],

KeX
=

< (1)

Fol Hoixtt.

3]

b 7

[0070]

ol 7] z3}ko], 7]

= °l

(AFM)

t71 (4] Dell o

S

=90
==

ste], 1

?_

o GFAGS
o HFEAZE X100+ (2 1)

3

L=1 Ny
=1

FHa wAR

ol e,

3

=3

-32 HEARD <2

(A 2R

A 7F 200nm

1
a}

;onﬁ

[0072]

of 7.5um Hol $1A] P, Afo]e] W eo|tt,

=
=

o] $14 P=EY g T

pi
.

50 el

o, &

=1
R

2 Al =7 el 3l7] )

o] WM=(5)7} &4

=
=

N )
92, HE T

!

iy

mJ

S YR el o)

= SR

‘gl A

o]

3r
go

=0

S wro] FEo] rtmm, WA

L
T

A A(7a) 2 5-H

A AE(Th)7F A €,

71's

o

I

A AB(TH) Y HA

M= 7l

ol

271 g7 o

kel

PA(7a)8] =7} o, JA(7a)7}

[0075]

ghg ol

3

bz

=1]
=

E=4

7

A=

=

20

[0076]

_15_



[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

SES6 10-1646799

85 EZA2 0 AT 0O, , HaAde ywn x| JRRY 235 A=, HuAdS X
'Oy, EEAS v x| o]g} o], JIE ouzt =R Jvia %, ESAAY A o] 4=
g JaE de A2 Ty, Egh, FESAR, AAdY davs, EEA 9 EHud $Fo] ¥%
HONI-I=s

o) dF o], A EFAN HEYE NEA] FEEA &gu BEAdol, EEAHS £ 3] HdAME daE
ARER 3k 3o wpgghd] W), FedS FA 7] A e daE ZHER 3k 3o] wigAstta

Az, add, B oagAs, 9Ed B24el avds AL B4, A% 935 g=vy £2A7%
Aol ESA Folt FEH B4l LPHA W A, L, F5W Pyl aPHE AL B, EHA
1 Folm, EHAIMAE G5 BRAS HEA aFHA Qi g FRA0, Z, JAHen JEst W
gue P4, PAdoRE, BN Adueln EEAR Foli nEst Hi THW, E243)

e go] Fuairiers 7ol o=zt

72, 2ol o Ejel ¥HEE Jae =4S dEhd Jdizolth. &= 7ol vl vkel o], i dg ol
Fefoll #EE dA=, 71 AR, AL S, A2 Sl B A3 Sl o] FoAXtt. Al &=, 71w Al
< Ak gjel, A2 &=, JAE SHA7I7] AF &rfoln, A3 &ri=, YAA
T A2 SvlE AxEste) 7] A otk of Al &, YA, EE

MANZNAA =, gnstr] 9 AdE=rE ol i, EEAX Fels, 353 deds gu

37] el s B
uoh A, 9, 2907 840 weh, AL g, Az $0) % A3 §U4E TGS AL FeErE,
A3 Gui7k Fustel, AL gl R A2 $0) W EFSHE A2 Fesk Hm, A3 i) ololA A2 St F
watel, Al vl W& EFsHE A3 FEt "k 2eln, JAE 9AA FARE SIS A3 &
Wk EgEE AL GEE fAn QAR EEAR Tl A3 §ui7k A& Fwstel A2 ezt f,
A3 gt FagemA, =, Al duEvH A2 ddz wsgoms, Jgar AgudN ngEz
SES

olsfel, AI3 §ul7t ZwPowM, Hwst WakHE ol fol thsiA AP,

wolr}. = 8o YEhlE vleh 2ol HelzE2 2AL sx

T 82, &ule HEE YErd = §ue, i

sHE B4 AAE §oish wiwetw, vekal Gl o8 @48 mgwelth. olsh gol mAEels] W,

HelzElE #AS A e, g FHA77] A8 A2 e s,

% o, HelzHE E4% At gulel Aed gaa AEs] A% wolr, HesHE 248 At §
M2 242 e goish wiaste] IAE St ol 24, % 9l el wsth g, ®

= 24g
ez FAL AL el Ae, oz Age] iAol Ljolv, 1 exe= Age] AadlA
Aol W

ARG A= 23As PAE Rolth, webd, uje HEE Ik EeldAE @

Age 152} 27

A, % 9(b)el ekl ne o], teaHE 22 B
Ao}, WA, de) &
=N

@ o
glo], L5 oxE AFS MiolN BA el Fa Ao
7}

fr N e e

]
of os) Gvle] WEE HolAth olsh Pol, AAHE BAL AL Suj, ©E A6 9olH nHEo|
9w, Be 24 ERE AW, delaH2 2AL fAE 462 gioss dak ndws) 9



[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

SES35 10-1646799

™
k
it

AE7} ol o AL, BX, A% gujol Zﬂi gule Ogewd IHE S01E 548, A
A7) A A8 Aold 48 ol A olatel Ay,

£ 102, g9 EfEel duel T RS UEhd molth, E 100] glojA, ] A Tz 2

o
}L
&I—H

Y
tio
N

A= g, & B HeliHE 24E 7HA = SRt $2 s A= Svielt. & 109 yERy

uhgh gel, gul Ash 8wl Bl £ e sl AR, 15 BF Solo) WEE S4se] P T
W seld v, gul BA 2mEAS SulE o g@ AE, &vl BRA 2:eA ojsle] uj(olE A
gul, AEA gul, dAAWAA] SuDE ol §F Ao} wmste], FE FHlo] Hold AL T

AT

g ol gvie] A, vl Ae] &0l 100mol%d mielli= & AxbAle] HIzeolw, &l Af] EHEol
Omol%d welli= uf BAAIS] Himelch. m1gjar, guf A9] EF-Eo] Omol%S Z3HskaL 100mol% Wt wiell:=,
5 oo Ame vl Ash Sv) Be) ko] Woln], Buf A EFEo] old4E EF g HEE W
oMAE AFE B 5 Aok 0T AF e AL, &0 A%k 9] BE ERFoM, &9 A7 v

85
s4gle}, £7 gulel st Askelr) wRolth.

g, dIEA] &ufe] Ag-, & A9l ZFEo] 100mol%Y Wol= &ul AxHAle] Holx, &nf AS] EFE
[e)

ﬂJ

<l

o] Omol%¥d well= &l BAAY HEolw, o] Hel glojAes, EZEA o9 gule A5 Tttt 1v

v, &1 A9 E3-E0] Omol%E 23t 100mol% P9 wlols=, 3 gujo] AxE= wl=A] &0 AS} &w) B

o] e Huvt ofbd, B W9 EFE YA = & BAAIY HERUE APETE dn. &, ofn 2
Q

=2
FHE AAZ stol, §v) A EFEol Hobd A5F EF o AEE dobdt Wy, §v) A% EFE
of vold 745 B gule] Wust FobA: Aol WS AP B & Al o AL B 5 9
= oRe, A %@ Hhsh o), §u) A7k 9 =R R wol olueh, v B7b §ul A9 ¥
A AYAReEA, Sl ARl AET AskE7) o]t

o3 gol, A3 U, A2 gvle] RS AskAE A EARE AL Sulelth. A2 Sl A3 gl
How, Az glel ¥ grel sheh Aol A seste] A2 Sulel HEIt Ashec),

thgol, gulel wlAel el AwWEth QA QA FAZTE B2A o aAEFA7] A,
A3 g0 A2 SulRTE WX SwAZ et Atk E, Al 87} Al SuindE 94 Swe W,
AL gojel gaHel QG A5 AR AFD sbsAel 9] WEe, Al SuinthE A2 §uE WA F
A7 Bask olvh webH, $4 A3 fu) wro] Fwela, theo] A2 §ul wo] Fuwain], vixue] A1 g
7} FUSES, 7 guel ude] AHuo] g Aol wigrAsith. Z, 7 gulol wle) WAL, Al Sv>A2
gul>Al3 ool Ro] vigtAeiTt,

r

i

=112, Svje vife] BEEA B W' vA= e A =deint. zh Svie] nie dAA=, Al &
m>A2 Gui>Al3 Gvje]l wAQ Aol mpEAskA Rk, o] #A FAE= A2 okyrk. = 110 Yehl= uket
o], z+ &uhel wixel wAZE, A1 Sj=A2 &vi>Al3 1 Gvl=A12 &, o FAJZA,
= 1o, A2 &uje] wige] Al &wje] MHETRE 20T £ 455 UEda AthelM =, 33 JeA
KR

A& T U

a3, 7 &ujel nie] #AZE, A2 Svi>All Svi>A3 el B-( TA2 Eri>All Sl o FAldEA, =
110l=, A2 guje] ujo] Al &wje] HFRTE 50T H2 495 Yeblla dvhe, Ja7t dxE7171A 9
Tl 71 AR HEol TG, 1 A3, VT e s o ddd WA 8 g9 1l 2 %
FAARE BATA FAAT, Ve el dA ZA HeelA] @A He @] S, A2 &rjel
Aol A1 uje] MHE TR o=, T HIHA7E 20T oldtol™, wuH|(SLik)ol ol A2 &ujek A1 &uirt F
Aol S = Q7] wiell, 71 AB7E AEE7] offANE, I nHArE 50T o de] HW WA nu g
11 &7 Y& S2Eo] 7led Asrt Asdva Azdn. 53], 754 A&7t A2 Svel 2483 45
of, olelgk dio] LTI AZtE.

[e==3
N
JHTE

£, 7 ool el wACE AL §ubAlz Sul=Al3 Sui9l A9, A3 guish @ Az )
o, A2 golol % F4 EAE FEE QolAA o, FEF BEYE oA gtk

b
olN
i)
ol
ol
N

B, 7 gulel wgel AT Age] ohW, Ex4 W B4 PEol FEW YL 9L & gt
A% o 5 k. 7 oo wAel B, AL Sulsh A2 gule] wAel oA, Az ool AL, AL &

wlel WA olah, mi, Al vle] wRRThE w3, AL guiskel uAel A7k 20T olsel Aol uhA s,

_17_



[0096]

[0097]

[0098]

[0099]

[0100]

[0101]
[0102]
[0103]

[0104]

[0105]

[0106]

[0107]

[0108]

SES35 10-1646799

T, A3 vl vjd2, Al v vjd 2 A2 &uof vPHEGE W2 Ao npgkA i),
T 12, Y39 249 nEAE 2HS AWy 93 molth, & 129 YEeRlE wie} o), 7Zb &l 1A
2ol npEkAlgk njAL Al L7} 260~350°C, A2 Lu7} 280~350°C, A3 Lul7} 80~250°Co|t}. o]t H] A9

l
drlelm, dure Aue AWHS A Yool & YAl A4 YAE AL 4 Atk EF, A2

= =
S o} Z1]3 Svlo] nAte] whekA

A9 W9, 80~180Celth, A2 §ulsh A3 §ulel WHRT} o] Wglew, o
2% 934 ANEPE B2 5, A% 929 AEE ¥4 & 5 o], woh Hud N55e 34
4 g,
hgel, gulel Amel el A@ETh = 120 UERE uheh o], 7 gulel wEelAe] ARt 5w g

=

T AT, A3 w7t Ty A A=, &, d3o Al &u, A2 &l R A3 Luirt EFE A= A
AEle] =&, 3mPa - s ©]%F 20mPa - s ©]&7)F B}EA S, 3mPa - s ©]AF 13mPa - s ©]sk7F O wpEZ St o] A
of o, YA HEg v ESAS IS & Unk. E, A3 §ui7t FEd $9 HE, =, YA
Al & 2 A2 &7t 2ghE o] Qla, A3 &uirt XFEHA G A2 AEe] HE=, 20mPa s o] 200mPa -
s olgl7F nFgA Sk, 30mPa - s ©]4 200mPa - s ©]3t7F U wiEASlTE. olZe] o), wigA g HEAAS

% e,

thgoll, 4= Foll doAe] 715 AR FEE, 0.15%% ol 45%% vkl Ao vghA ).

—

o

_{

= 138, 7154 AR FEsh A1%3e] el #AlE v Eelth, %, = 139 QlolA (Over spill
| & WaENH A4 WA et AL SWEn, et S B el A8 Felo] WAL AL AL
Svige. 7154 AR FEAF 0,154 o4l Ao] mEAT o FEA, % 130 tehie uhs o), /%
§ ARG AL 0139 Slueld, s53el A UEAdel 48 WAY SmE WE fed} W)
o] o}

5 1, 7154 Alae] wmst 93 gue #AF e Eelth, Jael el A5y Anel FEt 4F
% vEel Aol WA o=, ¥ el LEhlE Hhsk gol, /54 AR FEIb 4FHE ol golw, o

Ao AErb JAA AA Y el 98l HE(300mPa - )l =Eslr] wiEoltt

—

7] 2F 28 ]

ool o FHo] #-E JAae, Vs AE, Al &, A2 & 2 A3 &uE EFHet.

7154 ARe, dF W 7] #% &xe] #EFS FAsE AREA, FANSEE, F8-F6(F8(EHY=E
EFd)H Fe(ZIAEF Ao F5FA)7F vtEA3slth. F8-F6 o] &joll=, F8, F6 59| F8-F6 o|9|¢] &
Fo7 sEE, SAxoE FFE, AL sFE, Fuid SFE, ofFrd sEE, SAE SFE, SAY
ol% 3gE, dEx= e, JAE29F s, Yyzgd 33, JEHA s, TFoHd IFE, HE
gl seE, I IFE, 22 FFE, A IdFPE 9 oAFEE IFEE, AHEd frA ¢ JgER
A, 209 s, Z94 IFTE, AdEN EE, AS2HEYA geE, ~gdl 3§E, tidie
315, ~EE 33E, FEdq s, gaotmrddyed 33E, gaolwddE T dgE, TFQ
Al IFE, 9dF FgE, EolHEE IFE, Adduady sgE, HERIAHEE IFE, WIS 4o
A e, Seluddd s, Eoaitdl sgE, hxdhdl SEE, Alold 3E, ofadd 3gE, 8-3
ESAFEY 3HES] 55 FA, 2-ugEd s3HEe] 54 FA, AX AR 11IF 559 AREA, S 55
A, EF A, 75 F 7 JdHLES 3/ 55 H5-163488% TH 3x). olE FECIY A=, o
o7 ofdx Hi, 54E EFsY olgsle Hrt

<A1 &>

Al o=, 7154 ARE E8se &vEA, FAFeRE, dHSAETQd] nEsth. HEAEFd o]9]
o=, AlEFEIAAA, Hﬂ%ﬂﬁ, grlstol=2uzgdl,  wgdlzoolE, oM EH=, HdulA,
HdAdTE HEGSIE2UZEH, o|AXE, n-EdZh, YAIZEAA, pAddZgZuvddeHz 58 &
T Utk olE &ulE, WdEoR o8Ik Hi, BFE E£3ele] o] &= HT}

<A2 Lrf>

A2 &=, T3 AES T BN, FAHoRE, HdEzgdolErt vkt tuE Tl

_18_



3

Tof| 2=

o=
T

=

10-1646799
3

a-,

TC

B
| ol4 A7 )

0

s==4

gul7} vihga

L
L

gufell

L

% 7

7

tol2e2 &
, telzHzZ 4<% 717

st T ol A dAE

=N
(e

—

E
7= S 2B, WE,

}

2

e o]
Lo o]2lo
oF

3 E}
S

L

fu

tel g

L
R

7l koA,

2 242 7

o]l

T N AR T LT WP B0 WD e < W o Fo W X ~ 6 Al
D RTSCLI Y e T T = 5 e wmw Ao o ~ 7 5 oo mwﬂ T ©
i " T ® _ )
A o Do 7 TN = E%Hﬂmﬂ RS NG ° - ® P ok % T
T TP S W © o 2 ok s N R e - oF & N o W
AT WA Xﬁ ~ <0 — ,50 ~ o) i‘_ S.L oF o
X B iz ok ~n ol B — e 0 oF ]| T N No = r M o o X
HE%M o »ox Mo 07 ol HOEAE o Mo N TR < 7 70
~ \MO\W% X T = ~ R Lf .ﬁ W;Aﬂﬂ‘m X ME of o e .HL - T _ﬂuﬂ
T W W - B T X aﬁﬂm)yaﬁﬂﬁ N R e w o i
T . —_— © — D~ —_— =
T _mrEa ST 5% L. WEEYm oTa ogws  TMg  FT o B
TR g =FE =B T p® BT s T mes
L %o T Hoo o A s T T T e Mo 12 o = A - N o
Courde LR A SN T O . - S SR S
=T o XA S BT PP g Sy T PR et S R Tk
DWW g 0o o) X oo ® o H wEx L omPE = :
K o C) _ o K
Y _ Ao o W T AT =Y g T XMW T T = o= - = T o
H o B W om o o B & T X B N =)o oF _ 5
=T L5 T ol & % W e X TF A oo o X2 & R S
Moo B, Y X E L T =X T L
s &oﬁo o X od x| = ol H — B o =K T — -~ = K] I o N alil
o o E o7 3 a o) T ~ ) el o Mo = o To A T . ™ s “ 17_AI - ,M‘_ o w B = oy
mwo M M X T e o il % s SR zmm oL e g BT o O ﬁm i T o o
x = . No O _ N ~ o - A= o gl
TR uE  <INF FET g® Tleng kT SR%e 5 7 FRT e 0§
= T T Moy oSN = ot o Noo gk e JRD = Mo To o & doo % R
] o 2y N i N T o Z o T R R LW ook £r L~ X
Sgg  BE Tawml B o, ST o peEmo BT wRe T,
A LERE O wEG ML TTCRg a7 Dol no® Lo T H
= E . w \ul ﬂ .ﬁ o ﬂwﬂ o < H WA_.O - ﬂAIL \QM nﬁnﬁo —~ T P ZO a io OW T . ﬁMﬁ ~ S IW.A _\&‘M Urm
,WMMHWI&Q‘L = N i W 0 22 ﬂ(#u wo N | fa /7\qu m% ﬂﬁl&/OcoT ™= A o#,ﬂ% X %T i
=T AwE g Frrn o8 Akl Wt Fgg C ooF s 2T w
TE oo ° X op P Nl 2 E e w maPMe L gE Daww o N
Jjo oo 2 o E do 4 iy (- < oF w 5 N X 2 o Lo No Ao A ~ m X =
NS Ex o AT Moo U2 = ® e AT% Py 4T T s %m
%W,M@Hﬁ% BN A ol T T S uygoag W zrzr,zﬂﬁr X PE e S .
o T o E K EFf TN DA T n oM wmynn ZUME 5Z% ¥ooow
A T oo BT oF S PmE I St e TR B
wEE2axr  wERT g DT YE R b, ka SESUE 3T sl ©
~ ,Ao — g o :M X oo m m% 2 % o N o#ﬂ oy .I © dr © zmm ﬁm Ur b, a, o wa Wﬁ ﬂﬂ Hn = 53 ﬂ 4
0 T =) G N = NOo o~ -
- ol ﬂAdﬂﬂH ) bl &rmdﬂ e = o il Mﬂmﬁ o - = M v n_AIMH(G\ﬂ S iy oo = e
o = W o W2 ~ /| < T =o A _Hp ]Jul. -
By E eE e M BTN Sy VTSP Dy Rb Lt g TeX oo®
g e Py do P = CEn T oty e N i
) I 7 2 ~ o = Aonr N S o X om0 gy N o -
Ko o Ty F PER SIS K N T S g o (i Vo & o p
— = = -~ — T s 0 T - —~ ~ . —_
[aze) ,ﬂvﬂ Lf - E W &o B . W K MM Ht ‘MI n ,MAI Lf 1”..,0 WW M ,Oly \M.L iy K o ,&o 1v_Al ,&o T E ,mﬂﬂ /AZ\ ﬂ ] Z ‘DI °
iy " . Z T iy o =) Mo Ryl .
T WE2R QPPN e B T4 Tegans EUNE BT 70 L
of & B % ds T A4 2R N L B RUW PN gwy Rapd oo X
el Jo T .2 2 N e~y R o TR — e o~ 2y = T -
Lf U 1%| OT T A Lf E i N ﬂMO = — B ,&O = N X X — H - EM HL E_ O#E ~
T o - e L B R R u,mm# T Moo Fe® H -MF A e A
= o = 51 il ~ LE‘IT ,AoyOl \)ww_l,o\Nﬂ/_A/T]La,l —_ — 1
o _, W P do Pz s = (o P ZXdT =HXK =N 5
* T M dopyroy — 5T b Nk L Mooy llo N U v 3 N
~ BB T2 o WRT o T MR N = T2 mew oerTxw o~ T L5 ~
TEXATA U THARA D HFAH 7 BEFR2E® 25707 N ETHFE T 2H T G W
= z = S T ) ) = =) = = =
f=) — — — — — — — — — — N o~
s s = s = = = s s s s = =

ShE 2=, o

F

% A
), TiCEIR), Zr(A

At

1=3
=

pul

&}

_19_

st g E

T4 A
P gl 7)ol
L W(RZE), V(RHE), Nb(H2H), Ta(

°

(4)0]

a

=
]

i

o)
H

=
T

(7) Wl A7k

=9,

Cr(=+), Mo

=

=70 0
=2 =

=

nlar
=



[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]

[0136]

SES5 10-1646799

Hf(3FZ4), Sc(23bg), Y(OlEH), Th(EH), Mn(83h), Fe(H), Ru(FHH), 0s(22=H), Co(ZEE), Ni
(U7, Cu(72]), Zn(obd), CAOFF=H), AN(EFPE), Ga(ZH), In(dF), Si(Hed), Ge(A=rkg), Sn
FA1), Pb(), Sh(SFE]), Bi(M2=FE), Bl La(&@EhH) o253 H Lu(FHE)7HA S ol IJEF d4 o
detEs & 4 Adnh 2 FellA R, ALO(AESE dEE), Cu0(AkEt ], B Sio(Atst AElE)E, 538 A
gstel] frasiet.

WAG)E, ' 89, FA T 77 AR B frg SO 7] AmE dA4Ho] sl Aol wigHsit. #7]
AMze] e, ofA=A FA4, Zjolv=A £4, w=BHY dw F4 & 5 F den, F7] A5 o
=, Sio(AEZHAIE), SiN(AEEUelEgels) 55 & 4 vk, WAG)E, 77184 WS 7= A
o] mpgtAstaL, = JIARE o= duke Aww FIA7E o] Higt A8E 7HE Ao] wk
Asta, olo] Wate] oA Az} Hola A7 So] o]RojAE AU} gomm a5 A fig Aol
2 A2 gAEE= Zlol niEA s

i

wE, Was)E, A Madx, 2ol MadyE foh, g4 W3 A9 JAni &
A& FeRes BaG)7F 49, d9, g B3 A, 5o J4s drtv S
WAG)7E FAEE, BAG)E 7] #EF(71Y] AW &5 T U FSAAW SAS, {71 $EF
(MNE 549 = 53] Zo] dA&Kd 74| €},

T FE5F06), s AF(2, 3OEYEH FUE TS 7] BAF(DOE FEE V)5S AW, dF
3L

o
H, Sy AA IS =29 29(3, 4-olE/HSAE ) (PEDOT-PSS)olu, 1 Fr=Al(F5dA 5=

re
ol
o
fru
ofl
oX
)
O
it
3
=)
0
ofl
Lo
Ho
N
i)
ok
[
59
o
ol

MiE A5(9)2, dF 59, 110, 12043} QlFo}
‘?‘l‘\:, FEIA A= A= Ao uprA st}

ALET(10)2, 171 TS o] o =EFH Y, g7 =FHAY = As dAlss 7Ies 7HA
a, dE 59, SiN(Est ded), SiN(iHEst de)d) 59 ARz F4dn. ® dmAdde] f7] e Ak

o ASE, YRR AR FYEE Aol mgAsi,

ool LR olFolA = f7] wF 211D R F7] FA HE(110)2, BEEY B WAl 2 daAE
71 F(7)0] AE A7) wEel, TG SAo] Fusirt.
3}

16 % = 170] )zste], ¥ we] o ejol BeAH §7] WY nAkel Az Py AP = 16 2L =
178, #owwe] o o] BAE 47 wF 29 Az PWE AW AP FHE.

$X4, % 16(a)ell YERE vlel 2 AdHo] BE HAAER BEE TFT 7]|¥(1)& &4},

oo, = 16(b)ol Yeld= vk} o], TFT 7|3 (1)S 9 e BRE dAXEE dgsla, TFT 7138(1) &
o, §7] $AE 23 FEs}Y], PR/PE(ZEHALE/XLE oFo= FEgdsdtoazn, % 16(c)o] YEE vl
Zol, Herdle(1a)(dE 1 F7 4pm)S FA 3},

tell, = 16(d)el Wekl= vkl o], Fesiet(la) Aol Al o= A=(2)S FA4TH. Al o= d=5
(2 1S &1, =¥EPd o8] APCz Hhehs FAdskar, Ba] 2 PR/PER viER A oz s

ol
02X FAVHAE EW T 150m). EF, Al s AF@)e AF FF Fo FHAE A,

tell, = 16(e)ol Y= npeh o], A2 o= HA=5(3)S wiEl A JFor FAPIT. A2 o= Hd=5
(3)&, d& =¥ Sd=vt FFYPoR 1710 es FAgstar, @af 1T0 ¥Heks PR/PEC] o&f sy dstowr &
At E £ F7 110mm).

g, & 16(f)el Hebll= vieh 2o, A2 o= AF(3) Fox2iH & FYTUS I, & FYT
D&, & FY 715% 3= A5Es 2¥HYste], PR/PE 98] dedgozxn FAsdtH(dEs EH T

_20_



o
a-

10-1646799

o] 2l W=

s==4

=

pud

3 W A8Zo UHEE PR/PER AATOEH

545
2| vl o= flr

WA(5) Abole]

A

(4) el =(5)

A=z

HOo
-,

pi

=z
_,_01

=
=

W=(5)

G213

ik} ol

L

Fu

W FA lpm).

16(g)ell e

j
a-

o,
g2l

[e]

j=]
€]

o}

[0137]

o

B

= kst ol

17(a)oll LHeR

Lo, =

o}

[0138]

R

@ el

H=2
’ = 71

dAE WAB) Atolel

gk,

WW=L(5) Atol el
7 60~90nm) .

W 57 20nm).
.%:4

= =
= =

el

TFT 71%(1) 249 Aol 2A,

}

o
hal

374

(6)&

Hhsl o],

=

=
o)
7] ¢4

L

fu

P
T8

, =
17(b)ell ek
YAE

L
R

l:

SEEEES

o,

[e]
<]

ZAA, HolastozH,

A1 E A el A

o}
el

[0139]
[0140]

[0141]

X

, Al ==

Ale] Gl A=

]

<
gl

o

g Fo

=

= 7=
WA0G) 2 F

= 3%

et

3L
el

el
i

X

=, Al

gl A]

Ho

A|2

[0142]

M2

P
Run

o]

=

=

.

kel
pd

st
ETlL %oz 2%

°

71 A1 &
o

L

ol

=, A5 F
vl
=

]

& A
A2 8w

(6)°l
ool ARE ¢ =

(Ne 4=5,

=
=

RN

TE5(6)°]
"o Ao

1l
=

L
a

et
ZuA A
7]

o
hal

o

EA A
-

=4

=

=

aA
A=l
h=i]

o

golm e, B917] 846l &) Alo) 7}

=

=

A2 &vi

L

e

2
b=
W =(5)

QAR A=K

FUS(4),

(6)°l hal,

ROED
whs ol

e

AA, DA Ao zRE A3 Grfel o]ojA,

A, g9 HEE 9 AA = ),

A1 &, A2 vl R A3 SulE LAY

o}

p
T

=

o

O~ =
T8

=

A3 FAl o8 &

J AHozRE A3 Grjol o]ojA,

L
R
L
R
L
)

A2 o= H=(3),

(6)° =X J7 Ao ZHE A3 gl
of, = 17(c)ol Ve

nur
=
o

i=]

=

[e)
=, A3 s, A3 FAHo] obd A5 FAHNA

A3 FA el A
A4 FAAA

o,

A5 &7 ol A

=(2),

=
[<

[0143]
[0144]
[0145]
[0146]
[0147]
[0148]
[0149]

7 20nm) .

b

Th(

o,

o
X
s

Al 9 (110) 3, o]

A2

L
e

714

o)
=

=

o] QFol| Al AT} Aol FA4
— 21 —

=

o

pud

g}, T AOF(120)+=, 4709 s 3= (121~124)9F Alo] F=(125)=

A A2 (100)%,

22 7F Al

-
%

7
]

ukel o], AHAhE H=(9) ForFE (D= 2™

Hhe} gol, 75

=150
o
&

=

=

p
T

fu

ol #7]

7 100nm) .

[}

ule} o,
Al 5-(120)

f4om, PiE

A

L

17(d)ol vreph

).

17(e)oll b

ek

sl

A

1:

a
s
a

vl

o,
18] e

o
18

A=)
[e]

=}
oo, & ovA

s
a
s

£ olgd el AAFE e AA Rt

tHAl6 &
(9=

o}

m).

o}

[0150]
[0151]
[0152]
[0153]
[0154]
[0155]



Hj o]

p
-y

10-1646799

3 AAH210)

S=E3
TE Alo]F-(120) 2] wj

ul
=

i

k<]
pil

7} 571

(110)l

=

1l
g o] A(220)0 2E fF7] =33

Aol

3
ar

07]

H

-
L

Fo] WhAL FA1(230) & g o] Qi)

.
g

71

uhs} go],

et

Fu

Al thai A

"d’

Apol el

o =
H
=

=

200 e
0, 2B F7] EF 22(210)7F Ao A Ho] 2~(220) ¢},

olgel FHOw olFelAE §7]

I
o Bdo] $4

(210)
2(220)

s
a

X

[0156]
[0157]
[0158]

iy

0

A g, #7]

hya
ar

HEAL 521 (230) 0l o8 wl gl

p
>

o g

-
(]

b

=A

&7 HA A

22H210) Z5-H

.
g

71

R

Ao e
g71e] Ane] o

o) ge] FHOR o] oA

[0159]
[0160]

[0161]

Oty

g oy,

A o]&

MIEE

S

E

p
T

]

e

Ael
L=k
e
=
5

RGB2] A

_;:I_L
EZA

L

L

5

0

=4

o)

=18
ES

2Ape] Az

a7

H

L

-,
=130
= O

07]

i

T

o
pd

AE A @a, By o dgololn: Hr,
o ¢

&7 AAel Gl

Fal

151
24

o
hal

3L

9=
ERE L
— 22 —

F AAgo

71

=4

]

[e}

| sl dishA,
=18

2, 3 A1 A=
110

9 A2 A=

7a

F 247}, RGB 7 el
L7

=},
k-
=

AR o
w
L]

A4 1847t A3, o) shavh Mg

L

e

g

A
e}

L

AFsHA AL,
[€)

Al el lejA

1

k<)

o olg 7}

3 A=

L

fu

¥

hya
ar
A

A o]
o

7]

P59 47
1)

o &l A

H

qd=
<A
7b 7]

[0162]
[0163]
[0164]
[0166]
[0168]



10-1646799

s=s5

B
H

~
B

Q3 & (mPa-s)

B
H

)

(a)

.J AN

=93

15

5
0

EBR

30

20
213 B& (mPa-s)

10

_23_



10-1646799

s=s5

*x 100

[

30

oF
10
<
ol
1of
OF

200nm —|

B
H

.-
”

EXR=ES

o
1ol

oI

o0

_24_



SEE36] 10-1646799

AAI0

() ScHoll

cHOI 2O MEB

ko

)

zoal X0

i RO i}

Wy R0
&

Eu7
Jsd Mz K2 04

i1 S04 K3 E0H

_25_



ClolAs=Z
0
R
0/

CHEEX &34

R:CH3

0 5 10 15 20

H & (mPa-s)

_26_

SEE36] 10-1646799



EH9
= .., o <.,
g ;NP g I8
o
PVId LV ¢ v 4
Nl o o’ = o’
T =
< 0
© E )l

CIOIAEIZ SHSAl
g .
0
0
0
~
./0
i i
0
~
~
CHFAl

8
it

_ Rl

< 4

E’iﬂ o, oJ/ <+ o,

o o \ o \ o \

wl . 2 N\ 2 \ r

T o o )

<_| =

= [
ST 0
Clls o
EHI10

204
~ CloIAEI2
g S0HB
o —©— zas)
RO
§ O OlEI2H
—@— JHEA
—@--- LZHEY

Z0iB =EZ (mol%)

_27_

SEE36] 10-1646799



10-1646799

s=s5

EH]1

7
i
0

HE =& 2t <H& LI

Hog eik<HIE LIK<HDE QI

I8 EX<HIE CIY = HO& LI

=IA

_28_



10-1646799

s==4

EH]2

S’ NIeRIY 2FSs

HE €l

s-ed]| <Emmunmmmnnnyn s el

$- 407 <= > s-equg

HO& (E+c+1) I

S-BJUO07 < mmmmmmm P S-E4UQE

S B4UIQEZ <Z

S>> s-2qU0z

& (2+1)Iy

S8 YRl 28BS g 2l
S8 YRl 28BS HOg LIk
[ (I R) 24
2,097 <%= > 0,08 D& el
0,048 < T————"> 0,087 g 2y
0,048 <T——————3>> 0,097 oS |
[ (R1A) Y

EH]3

A

A

Over spill

JsHE ME 5 (w/vih)

_29_



EH14

1000

300 |

100

_—
<

213 B (mPa-s)

_30_

5

10-1646799



10-1646799

s=s5

=30

ANANANNNLUARARARNRNURNNRANRRY P AN

O N S N N NN NNivee

wugy

puy NN

[l e e By

&R =ik 3TH 2y (3)

5B ER

STHo LI (P)

(R =

<l

b RBICLAL
A o P

SvlYIR =&

P
[e}

= iglc ()

_31_



10-1646799

s=s5

AN SN AR 7 SN

-ﬂ”’”’é ANAANLALALULL LR LR LA ANRNANNRY NNNNNSNNGY
A A

2227777727777 7 7

AN 7 AN AR AN 74 SN

[ANNAUHARANT 7 NANENNARANRALNILRRR R e 2 NN

EH17

277 7,
A7 AR NN
SN A S SISy D)

%0

0

K0

a0

ol

<

C
w6 ~ 09

#@%ﬂ%ﬂ”ﬁwﬁ‘%ﬂ
"y \I‘.g‘...g s

N\ TOToToToToey OSOTeTesey DN 2 P
b & % NANANAN 25 ANA NANANANANANANANAN 45 ANANAN
“NNNwMONMNO« w“%"o““"o““ N Ry WI//I/I’/Z///‘//I//I/I/.«“WI/?“
ot 23 SV VLT A B e

9283 55
LR XRRRT
& 3RS
ae .

bot
o 0% %%
RXXX] tadototeds
WAL ) i | 292600
e \Senad)

]

s e T I T Yoty
Setetelesee! Toeterelete!

6 WJ

_32_



s 3=
s 3=z

- 33 -

10
L 123
: Y
X

122

S==35] 10-1646799



ol 10-1646799

RS

o0tetotetets!
&

203

0o,
%%

%
%%

o0
Sode

&
o
X

%o
X
X
o3l

2

EHI19
EH20
(a)

(=]
N

_34_

230

(b)




THMBW(EF)

RE(EFR)AGE)
HAT R E(ZFRR)AGE)

FRI& B A

KRN

S\EReERE

BEG®)

ATAENEKRBRFHEK

KR101646799B1

KR1020117006096
BAROKRK LR
BARRIKRA SR

ISHINO SHINICHIRO
O| Al AlO]X|2
MASUDA TOMOKI
OtACHE 27|

NANNO HIROTAKA
e 5|2 EFS}
KAWANAMI YUKO
JtetLtole=
MATSUSUE NORIYUKI
Ot=A0 2R 7
HARADA MITURU
stetctolER

JPNEXNeJPS =]
OtACHE 2 7|
e 5|2 EFS}
JtetLtole =
OfxA0 L EIR7|
StCICIOIER

HO1L51/50 HO5B33/10

patsnap

, BIEBNRABHNG E , BNERFER , BNEREMN , B

AFF ()R 2016-08-08
g H 2010-07-01

HO1L51/0007 C09D5/22 C09K11/06 HO5B33/14 HO1L51/5012 HO1L51/56 HO1L27/3244

HEFE.
KR1020130044116A

Espacenet

XRESREEATEIALERENHENEHRZIAN , EPFHNIK
BMFEERY , FANTAENRKEKENHE (7a) EHHSEDRE

E(7b) o
(7)

) KM EARB W , BFEBNRARME (1) WHERE
RRETIEEME (Th) WE BN, STRRIBRNEZAN , ©

RE-BARE-BHNELSER  ©EFER, ME=EH. ¥T
BTHEZAN  BREF-ANNERN20°CRER , FEEERZ
B, 5B=MANKSRET S BN EE RS AR a5

R, BAEERERE,

H =) 2
=1 20°C <EmmS e
2 80 200 <Fmmmmes g
kR3] 80°c @x:@ 250°C
H (8g) Inl
A= S28 NFeK ¥
A2 20 S0l IFOH 23
2nPa s < T P25
H(1+2) 0
(1+2) &M 30nPa-s <gmmwuwnnuwn S 200Pa s
SiPes CE e B :
Hlszsp) gu] 0 Unba:s

R . LR LLLLLLLLY SREN

A3 &0

E45 NFK 28



https://share-analytics.zhihuiya.com/view/87492c1a-8a9e-4cd4-b6e5-b03572e4c9a9
https://worldwide.espacenet.com/patent/search/family/045399000/publication/KR101646799B1?q=KR101646799B1

