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(57) Abstract: The present invention
relates to a method for manufacturing an
organic thin film transistor (OTFT) and,
more specifically, the present invention is
to manufacture an organic active layer
comprising an organic semiconductor com-
pound, a solvent, and a crystalline incubat-
or. According to the OTFT manufactured
by the present invention, morphology and
crystallizability of the organic active layer
(thin film) are optimized by the crystalline
incubator such that an OTFT having high
charge mobility can be manufactured.
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4% §7]9kEA] B2 (PDPPDTSE)S: o] &-8o] A7 v %A
FRRUZ g Y7hE A A o 3(CN_fresh, CN_150ann(150 °C #H)) 2
gz Ruzdd H7F R @48 v 1lof 2(CF_Fresh, CF_150 ann)2] HHH © 2
A 2FE AA)o] 5 A (transfer curve)= WER EH o]t

T 5% §7)UE A B2 (PDPPDTPE)S o] 8-31o] A A A n)] A
Fr2uzerd g A A o] 4(CN_150ann(150 °C =¢)) B F R 21}z ekl
H7FH A &2 Bl alel] 3(CF_150 ann) @] B © 2 Al b A2be] 54 (transfer
curve)S LHER ol o

%2 6 fF71FE A E-2 (PDPPDBTE2)S o]-&-3fo] A4 wjj A
Frauszed HrhE A A o 4CN_150ann(150 °C #¢)) W S22z ek
271 A 98 ] Aol 3(CF_Fresh, CF_150 ann)2] W o = A 2}y 249

¥ (annealing), =



WO 2013/176326 PCT/KR2012/004282

[36]

[37]

[38]

[43]

£ (transfer curve)= WEFH E1H o] T

L2 7 171 A) = (PEPPDTBE) = o] -8-5ko] A4 vl A
gzauyszed H7be AA o) 29 ihH o 2 Alxd A
AR L A1) (AEM) ARl o| v ((a) B (b)x= A A ol FA| 71 E3F] #] &
7] QA ERA 2B 9] 2 0 2 Ao o] 7] RER A WhEke- A 9
AA L7} o] Fo] A1 #] %A1, 200°C EH F-of eFke] A4

ol ) gk, AgA a FAIQL 1-CNS 718 (0)9F (d)oll A = = (c)oll A 1=
AR sl7) o] Fo] % Alo] golw ], 2200°C 9 F-(d), 24 87| 2 A 5 o
A= A S el gk ARl o T,

582 2l A] o] 20]| 4 A 2% PDPPDBTE 7] Wki=A)| wubato] XA 3] 4
el o2 AA M A (1-CN)7|F 3285 S v 7 X (intensity) 7} A Y EFES
ol gk o]t
g o] AAE 93§

o) &}, A Al o] & n]ulof| & F&lo] EoldS Wv) AFAE] Ay 3lara) Sk, o] &
AAo= 2A E s B A Ao R AgEly] ¢sk Ao By o
HE 7 o] & A A ool o &) A|TE A =t 3 Fa) 7] s okl A B4k
A A& 7HR Aol Al 9l o] Ay gk A o]t

A 2Elo] AZ

) X 2B & A %39}

25°Coll A Z&[2,5-0] 2= (2-v| A g = e} ) 3 2 2 [3,4-c]9) =-1,402H,5H
]

[AIAlof 1] Eo)l o 28-S & )
. &l

(Poly[2,5-bis(2-decyltetradecyl)pyrrolo[ 3,4-c|pyrrole-1,4(2H,5H)-dione-(E)-1,2-di(2,2'
-bithiophen-5-yl)ethene], PDPPDBTE) f 7] AL - A} (- A& 170,000 2 S22 XS
02 wt% & =5 833 5, 7] &4 1005 FF2 7|E L2,

t]o}o] @ =& El(diiodooctane) S 5 T H7Islo] 7] A dEA)] &S
<=H] 319 T ©]%-, 100 nm 2] n-doped silicon= 7] ©] E A =1(200) AF-8-3)o] 1 ¢ o]
71 AAA ] Si0,E 100nmF7] & PP A Z] Aol E 52 A8kt
%% A 2] == piranha cleaning solution(H,SO4:2H,0,)< AF-&-3}o] 3718 Al &2 S
t}&-, ek= ] 2| AL2] ODTS(octadecyltrichlorosilane)S ©] &3] %8S SAM(Self
Assemble Monolayer) x| &] ¢+ 3~ A-&3} v}, 7] 9= 2] 52 0.2 wt% chloroform,
diiodooctane(5%) solution= spin-coater= AF-&3}o] 4000 rpm9] &rEg 127k
YA, 719 = A S 2] 57 = surface profiler (Alpha Step 500, Tencor)E
AF&-3Fo] 50 nm 2 EFRISHATE A m9f =89l 0 2 A8 gold+= 1 A/sE 50
nme| 77 = S 28k v A g 2] 4 o] 1000 um ©] ™ -2 2000 umo| U},
OTFT2] 54 2] 542 Keithley 24003} 236 source/measure units= AF-&3} 3 U},

A 3lol g 317 38} 9 (saturation region) A2 & ZEH (Ip)2 3 V&



WO 2013/176326 PCT/KR2012/004282

[44]

[45]

[46]
[47]
[48]

s

e

F

A3 17 &7 RAE TE

=l

o /]
/‘r

I . } ‘
lsp=—7 n(Vg— V)

nW¢,
lop = \/ “ (VG_ VT)

-—

o

Astoln, v wE Fgtolth, gk A F A A F (1w L3 JEHY v E 2=
AFEA, AFolelA 25 Felol M HaxdF2 ek (22 B 1 3R)

(1-CNY= 37} 7] WP E X 2B 9] A
WA o] 7] MaE 9 2 B Al 28kl
25 °Coll A Z¢] [2,5-1] 2= 2-v| A Bl E g} d) 23] = 2[3,4-¢] 9] =-1,4(2H,5H
)-Tho] £-(B)-1.2-71 2,29 E] & 9-5-21) ol W]
(Poly[2,5-bis(2-decyltetradecyl)pyrrolo[ 3,4-c|pyrrole-1,4(2H,5H)-dione-(E)-1,2-di(2,2'
-bithiophen-5-yl)ethene], PDPPDBTE) 7] a1 222k 17000002 XS
0.2 wt% & == &8¢k 5, 7] &N 1005 FH-5 7|E o=, A4 v A
-2 22 I A(1-CN)= 5 T A7Eske] 77] ik whe A &

1] 8FA T ©] %, 100 nm 2] n-doped siliconS A 0] E 7 (200) AF-&3Fo] Z1 ¢ 9]
F71 AAA 2 Si0,Z 100nmF7A 2 G A 7] Ao B HAAFS FA skt
%% A 2] == piranha cleaning solution(H,SO4:2H,0,)< AF-&-3}o] 718 Al &2 S
t}2-, AdrichAF2] ODTS(octadecyltrichlorosilane) S ©]-&3f 3™ S SAM(Self
Assemble Monolayer) x| &] ¢+ 3~ A-&3} v}, 7] 9= 2] 52 0.2 wt% chloroform,
1-F 22432 e3(5%) solutions spin-coaterE AF-8-3}0] 4000 rppme] & X =
17 SR ST 7] WA =2 == 4 | PDPPDBTEE AF&-3} Q1T

71 9F = A 5 2] 7] = surface profiler (Alpha Step 500, Tencor)E A}-&3}¢] 50
nm 2 13tk A9l =0l 07 AFEH goldEE 1 A/SE 50 nme] T =

EN

~

> >,
.2,

0

iy

il

il

io

[
Je e
<

H



WO 2013/176326 PCT/KR2012/004282
SABke] EdlA EE A8kl
[49] %@112%ﬁﬂ£ 7] I E A 2 E o] f7] 3 T o ol e ke

[50]

[51]
[52]

[53]

[54]
[55]

[56]

< 7ta}at X*Uﬂﬂlﬂ wrolx] = AL Felste] % 19 71 A8 (23 Fx)
Eo, QA AR A(ARM) A E B al) fr7) wheke] 9 9 ol A &

ﬁ—y_ o}oq A2 A ) O]:;(ﬂ 3 A
2ol Fo) X A& Flskdlth (2 732) XA 3 45 F8 444
713k 497} intensity 4 =7 SO H o2 A A Y ERY =
A7 MFAE FAe W BE Hof A o]
8 7'4—2)

[BAlo] 3] -2 2 st ehal(1-CNYS K 7Esk 7] P E gl X 2B o] A%

25 °Col| A]
F 2 [2,5-1] 2= 2- v A Bl Eeh el A)-3-(5-(5-(2- (A 2] bl -2- 2 )m) ) Al ) e -2- 1)
B 2 2l-2-2)-6-(F] 2.31-2-#) 3] & 2[3,4-¢]| 9] &- 1,4(2H,5H)-t} 0] 2]
(Poly[2,5-bis(2-decyltetradecyl)-3-(5-(5-(2-(selenophen-2-yl)vinyl)selenophen-2-yl)thi
ophen-2-yl)-6-(thiophen-2-yl)pyrrolo[3,4-c]pyrrole-1,4(2H,5H)-dione], PDPPDTSE)
7] AR A 90,0000 S FEEEE 02 Wit FEE 283 3 /\1—7] 2ol
1005 FH5 7|Eo 2, A4 MIA] 1-ZF22 U2 EAN(-CN) 5 TF
A7veko] 7] AL EAF WEEA] &2 E1] 83 AL o] 5f Ejll X 2 F Xilzq‘ﬂc}‘?é%
Lo 28} Fd ettt (2 4 Fx)

Al 3ol A Al g 7] P ERIA] 2E 8 17|24 5] o] e
=4 (transfer curve)S I 40l A A gk nl-o} o], {7 & 5o E A kg Aol
-3 =¥ (annealing) S 315 S
S7Fskal AR 7F vtolAl = A=

[HAlo] 4] 122t eral-

25 °Col| A]
E2[2,5-0] 2= 2-v| A | E g}l 4)-3-(5-4-2~ B E 7 I E] 2 5-2-2)-6-(E] 2 31-2-
)9 & 2 [3,4-c]9] &-1L,4(2H,5H)- 0] ]
(Poly[2,5-bis(2-decyltetradecyl)-3-(5-(4-styrylphenyl)thiophen-2-yl)-6-(thiophen-2-yl)
pyrrolo[3,4-c]pyrrole-1,4(2H,5H)-dione], PDPPDTPE) 7] 3L A8 223 &
0.2 wt% & == &8¢k 5, 7] & 100 TF -5 7o =, A4 adAl
1- 22 22 J(1-CN) 5 85 J7Feko] 7] At Ak A g
F0l 5ol ek, o) 8t EalA 2] A% E e 44 o 29} B sk,

A ol 404 A ) PE A 2B o] §71 34 5] o) B

LA (transfer curve) S 50 A A] 8k nlo} 7o), 7|84 Z o] A F ok A o]

A Mo go
L)
0,
_O‘L
4
=3
I

©- 22311 ¢ (annealing) S 3192 w) A 3to| T E It Z7b8ka e FgHo
S7VekaL A7} vol )i A Shelse] 319 ) A Sk (5 %)



WO 2013/176326 PCT/KR2012/004282

[57]
(58]

[59]

(60]

[61]

10

[EHAd 511222 Uaebd(1.CN)S H7heh §7) dreteE iz ~E o] Al

25 °Coll Al
F9[2,5-81 2-v A H Egtu]A)-3-(4- = H) A -5-2-(3-E v A E] 2 #l-2-F)v) d)-
2,241 €] 2 9-5-%)-6-(6] 2 ¥-2-8)5 & 2 [3,4-c] 7] E-1,4(2H,5H)-th 0] 2 |(Poly{2,
5-bis(2-decyltetradecyl)-3-(4"-dodecyl-5'-(2-(3-dodecyl
thiophen-2-yl)vinyl)-2,2'-bithiophen-5-y1)-6-(thiophen-2-yl)pyrrolo[3,4-c]pyrrole-1,4(
2H,5H)-dione], PDPPDBTE12) F7| L EALE S22 X E 02 wit% 52 &3]
T, 371 £ 1005 FRE 7|2, 234 A 1-22 2 Y X E(1-CN)
55 FF A7kste 7] @A A 89S o8] o) ERA]AF
A2 & A A o299 5 Y s

B AA G 5o A A z2E 7] i EWA 2E o f718A44 59 ol5E
Al (transfer curve)& = 69 A A & v} o} 2ol F7] 843 %9 EHAAA
431" £ % (annealing) 2 3}31-& W) Mol T X7} 5718t FE Aol
7het AEnlrh dolAl = A-E st H 19 71 A} (= 6 H=E)

¥ L Eue AAd 1 WA 5o A 2E {718 F AslolFx, HHu|,
L ZHAYE YE K.

oN o K

s L
8M | N2 O|SE | (Onsoff 2y ss

(em*/V-s) ratio) d (V)| (V/decade)

A B22 | A2 | 165 | 284x10' | 1.81 | 0174
WA pppppBTE | CHOL | L

fIInext
g | ®¥ | wmm | co)

b (5wt%) | 200°C| 9.39 1.00x10’ | 0.71 0.335
1. \ 7 | 0.81 0.4

L PDPPDBTE | CHCI bio -QE ® Sl

oy2 31 (swi%)

200°C|{ 5.78 2.00x10° | 1.6 0.39

.  BERR | A2 1.16 5.67 x 10° | 0.87 0.20
A o

3 PDPPDTSE | CHCly | L} 78
o (5wt%) { 150°C | ~ 7.74 9.02 x 10° | 2.95 0.28

A #22 | 42 | 012 1.59x10’ | 1.91 0.28
E'4 | PDPPDTPE | CHCI; | LpZ%I38
o (5wt%) | 150°C | 0.72 1.25x10" | 1.34 0.30

AN g22 | 42 | 014 | 211x10° | 692 | 118
5 | POPPDBTEL2 | CHCL | LIZEH
. (5wt%) | 150°C| 024 | 877x10° | 7.29 | 129

HEEX (+& H91x) ISA/KR



WO 2013/176326 PCT/KR2012/004282

[62]
[63]

[64]

[65]

[66]

11

o] 11 2R YAS T851A P g7 HGERX A A=

7} AA ol 1 L AAld 204 AR wjFAE A G A
Al stiE, f71 184 22 PDPPDBTE, 79 S22 ¥ 52 5Y 43 ¢
2102 §7] ARNERA2E & Axsto] FFy], AdlolFE R FE LS
SAAI(E3IR E27E)

Bl 2] AR MiEAI-SEZUTSA-CNNE E§HeR] g §7
rabe x| 2B o] A

A7) AA o 39 1-§ 22U ET2A(1-CN)E 73R e AL AYstaes
Ao 33 T HH o2 {7] HHEJAAE E A Z8 dsto] g,
FEASGE SARAT (R4 2 H23D)

[l 31 A4 MgA(- S22 UyaetA(1-CNVE ¥ 383 gE 8
et E R AE Y AE

N

HEEX (+& H91x) ISA/KR



WO 2013/176326 PCT/KR2012/004282
12

{67 471 AAld 49 1-22 2T Ed(1-CN)S F718HA] &= AL A Yetas
Al 49 FLs o2 {U] L ERAX2EH E ARt Aol F,

TEHAYE SAFAG (=S L X 23X)

[68) Ml 4] ZAA W FAQ-E2 2 T EFA(I-CN)YE F33IR] ¥ = §7)
s E AR AE o AL

(691 A7 AAG 5N 1-EZ2UTEH(I-CN)S Z718HA] & A& AlYslue
AAld 59 5T WP Z {7 B E R A E A X8t Aol F,
TEHAYE SHAT (R 6 F 2%x)

{70} E 2. 487 vlad) 1 A 4o A A z2d f71 85 Aol 5, dEy], 2
THALS YEY B

A

(711

E .
$7128% | oo | 8 (@na| S50 | mam | E| s
- 7 °C On, [ decade
- & U | CC) | o | OVOM | |(V/decade)
| A . . 7 | 1. .
)2 POPPDBTE | CHCI,| none AR 0.32 1.13x10 | 1.85 0.25
o1 200°C| 2.77 3.36x107 | 1.39 0.232
H A2 0.41 ) 61-1.39 0.45
121 boppDTSE |CHCL,| none 2 1.74 x 10
of 2 150°C| 4.97 |155x107| 292 0.21
@ X . 6 -1, .
Gl PDPPDTPE | CHCI,| none AR 0.03 1.63x10° | -1.75 0.20
of 3 150°C|{ 0.46 1.58x107 | 2.82 0.21
m -0.08 | 3. & | -4, N[
MR | oppppBTELZ [CHCI,| none g2 354"105 05| 076
of 4 | ' 150°C| 0.10 5.77x10° | 5.29 1.13

HEEX (+& H91x) ISA/KR



PCT/KR2012/004282

WO 2013/176326

13

4T

sk 1]

er

[

(a) 7]

)

fiie)

_Z#O

(b) 7] Ao E

mK

)
wﬁ

fiie)

3
—_—

fiie)
se)

O

s} 2]

er

[

I
—_—

fiie)

A

mK

)

fiie)

I
—_—

ool

4

(d) 7]

s} 3]

er

[

0.1 WA

874 v FA

ol 91o1A,

4

&

A 3

s} 4]

er

[

(Top)ll T3}, 100 W A]

L -
24

44 vl A = &l <]

371

ol 91o1A,

&

A 4

s} 5]

er

[

t] o}o] @ &= -8 ¥H(diiodooctane), 1,8-

t] & = 2 W Al (ortho-dichlorobenzene)

s} 6]

er

[

ol 12

ek A
2] opAl

2 Aok, 7
= E e

geil
=

3
U, =

]

9

X E

s,

e ddnd &, Eded

YE o HE] o}, &

3
=



PCT/KR2012/004282

WO 2013/176326

14

&7

er

9

[7

,mwo

B
A}
H

H

o] 23l

H

s} 8]

er

9

[7



WO 2013/176326
1/7

[Fig. 1]
(A)

ya 500 ./400

(B) /'600

PCT/KR2012/004282



WO 2013/176326 PCT/KR2012/004282
2/7

[Fig. 2]
—=— M2  —e—200CEF 4 250CEY
1E-3 0.015
]
1
_ {o.010&
L <
%n 1E-8 - ] Q
{0005 B
1 E'1 3 T T T T | y 0.000
-30 -20 10 0 10
Vg(V)
[Fig. 3]
—v— CF.AL —— CNLE2
—s— CF_200°CZ% —=— CN_200°CE8
1E-3 - — 0015
| |
. = - gy :
+ -\
\ : omoS
S <
B0 R ™
Eal g
S | 0
S {0005 B
N
]
1E13+——— - 0.000
-30 -20 10 0 10

' VG(V)

HEEX (+& H91x) ISA/KR



WO 2013/176326 PCT/KR2012/004282
3/7

[Fig. 4]
e CF_A2: mmagpuem CF_150°C 32l
sy CN_A2; wmgpene CN_150°C &3
1E-3 ‘ 10.012
1 A S G W W S .
24— 3
1
W A ——n
_ 0.008 S
Q <
% 1E-8- N
) -
J 0.004 Q
1 A
1E13+——— e L x {0,000
-30 -20 -10 0 10
VG(V)
¥
2.0x10
<C

:o 1.0x10$

0.0

HEEX (+& H91x) ISA/KR



4/7

PCT/KR2012/004282

wmn@e——  CF 150°C &3
e CN_150°C 83

VglV)

0.004

40.002

1/2 _1/2
'DSI‘A/’

10.000

WO 2013/176326
[Fig. 5]
1E-4
1E-7 4
B
oo
(=)
1E-104
1
1E-13
%
2.0x10
< P
_0 1.0x10 +
0.0!

X
(=]

X
(=]

2X (7= H91X) ISAKR




WO 2013/176326 PCT/KR2012/004282
57

[Fig. 6]
—— 4t Q; g (CF 150°C 23;

fg4o e CN W2 0.005

1E-5

1E-5 1 0.004

~
1E-T ::r
Jbny <L

& 1EF ~N
Eﬁ {E-% - : .
12 A [

1E -18 —_

. { 0.001

1E -12 <

1E-13 T T | T T y T - T i 0.0C0

=1 ey 4 2 # L)
Ve (V)
—n =V =0V
LT 20V .m»“"‘mm
3.00x10° f—a—-40V
—v—-60V ’.’

—+—-8S0OV ‘:t W‘wvww
<t / -
~—. 1.50x10" }

¥ st AAAAAAAAALALALALLLALLALLLLL
.&““

A

...0t.0..-.0i0.0i.’.i’.’i.’.i’.’i.’.ii
EN I NN NSNS SN ENEEN I NEE NN EREEEEN

0 -20 -40 -60 -80
V (V)

0.00L




WO 2013/176326 PCT/KR2012/004282
6/7

NHEA (F= H1X)ISAKR



WO 2013/176326 PCT/KR2012/004282
717

[Fig. 8]

0.401

<
W
<
i -

B & (intensity, A.U.)
L]
S

Z & (intensity, A.U.)
S
L)

NHEA (F= H1X)ISAKR



INTERNATIONAL SEARCH REPORT

{nternational application No.

PCT/KR2012/004282

A, CLASSIFICATION OF SUBJECT MATTER
HOIL 51/40(2006.01)i, HOIL 51/30(2006.01)i

According to International Patent Classification (IPC) or to bo

th national classification and (PC

B. FIELDS SEARCHED

Mintrmum documentation searched (clasgification system followed by classification symbols)

HOIL 51/40; CO8L 65/00; CO8L 81/00; C08G 61/12; CO9D 11/00; HOSB 33/22; B41M 1/02; HO1L 29/786; HO1L 51/30

Korean Utility models and applications for Utility models: IPC as above
Japanese Utility models and applications for Utility models: IPC as above

Documentation searched other than minimum documentation to the extent that such documents are included in the ficlds searc]

hed

Electronic data base consulted during the international scarch (narme of data base and, where practicable, search terms nsed)

eKOMPASS (KIPO internal) & Keywords: organic thin-film transistor, gate, semiconductor compound, solvent additive

C. DOCUMENTS CONSIDERED T BE RELEVANT

TECHNOLOGY) 10 June 2011
See claims 8,9

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
Y KR 10-2012-0004974 A (DIC CORPORATION) 13 January 2012 1-8
See paragraphs [0020-00231,[0029],[0084],[0106],[0108],[0110] and [0112], figure 3
Y KR 10-2010-0057309 A (LG DISPLAY CO.,LTD.) 31 May 2010 1-8
See paragraphs [0061-0075,0088-0091], claim 4, figures 2,3a-3c and 5
A KR 10-2012-0030760 A (KOREA RESEARCH INSTITUTE OF CHEMICAL 5
TECHNOLOGY) 29 March 2012
See claim 5
A KR 10-2011-0062295 A (KOREA RESEARCH INSTITUTE OF CHEMICAL 1-8

D Further documents are listed in the continuation of Box C.

)x( See patent family annex.

Special categoriss o >ts:

document defining the general state of the art

AT which is not considered
i be of pdj}cula‘" relevance

“E™  earlier application or patent but published on or after the international
filing date

17 document which may throw doubts on prierity claim(s) or which is

cited to establish the publication date of another citation or other
special reason {as specified)

“07 document referring to an oral disclosure,
means

use, exhibition or other

document published prior to the international filing date but later than
the priontty date claimed

T ater document published after the mternstional filing date or priority
date and not in conthict with tt 1pfuim ion but cited to wnderstand
the prmeiple or theory underlying the invention

“X7 document of particular relevance; the claimed invention cannot be
considered novel or cannot be counsidered to involve an inventive
step when the document is taken alone

“Y”  docun of pdm(.u iar mi@vanac; the clammed 1r'\/cr't'0n cannol be
oS when the
com rnents, such com sbination
being obvm'ﬁ toa

“&”  document member of the same patent family

Drate of the actual completion of the international search

29 JANUARY 2013 (29.01.2013)

Date of mailing of the international scarch report

30 JANUARY 2013 (30.01.2013)

and mailing address of the ISA/KR

Korean Intellectual Property Office

Government Complex-Daejeon, 189 Seonsa-ro, Daejeon 302-701,
Republic of Korea

MNo. 82-42-472-7140

‘acsirnile

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (July 2009}




INTERNATIONAL SEARCH REPORT

. . o Intemational applicaton No.
Information on patent family members

PCT/KR2012/004282
Patent document Publication Patent family Publication
cited in search report date member date
KR 10-2012-0004974 A 13.01.2012 JP 04-894957 B2 06.01.2012
TW 201100501 A 01.01.2011
US 2012-0100667 A1 26.04.2012
WO 2010-113931 A1 07.10.2010
KR 10-2010-0057308 A 31.05.2010 NONE
KR 10-2012-0030760 A 29.03.2012 NONE
KR 10-2011-0062295 A 10.06.2011 KR 10-1142207 B1 08.05.2012
WO 2011-068305 A2 09.06.2011
WO 2011-068305 A3 09.06.2011

Form PCT/ESA/2 10 (patent family annex) (fuly 2009}



SAZEHE

Al 2 AR R SLA PCT/KR2012/004282
A. g o] &8l 7B H (T A B FH(IPC))

HOIL 51/40(20006.01)i, HO1L 51/30(2006.01)i

B xAE o

21 A EAGASHERE 714
HO1L 51/40; CO8L 65/00;, CO8L 81/00; CO8G 61/12; C09D 11/00; HO5B 33/22; B41M 1/02; HO1L 29/786; HO1L 51/30

FAME 71 ool &8l HAaEd o]9e] £d

S5 EAEALTE D I A G AT R 2AME H T @l 7] A" IPC
YESFHAGASFE D dBFNLEAIFE: 22 AT d ol 7] A1 H IPC

o A AL 0] 8- ﬁﬁﬂbﬁ%ﬂkﬁﬂﬂﬁﬂﬂiﬂ%%3¥@%Wﬂ%ﬂ%%%ﬁ
&@m%%é%ﬂ W A28y & 7] = 7] FHE MR 28, Alo|E, M= 3155, A A wi kA

244 PCT/ISA/210 (5 M A 42 (20091 7Y)

c TdEH
Zhel ref SEAE R B TRE G B2 7 4d 4T
Y KR 10-2012-0004974 A (HJefo]A| 7}F-A17] 7FolAF) 2012.01.13 1-8
see T} [0020-0023],[0029],[0084],[01061,[0108],[0110], [0112], =113
Y KR 10-2010-0057309 A (AA|Hj2Edo] F2]5A}) 2010.05.31 1-8
see ek [0061—0075,0088—0091] A8 4, ©92,3a-3¢,5
A KR 10-2012-0030760 A (F-o8tstd+-¢) 2012.03.29 5
see @73 5
A KR 10-2011-0062295 A (§=&3A+"¢) 2011.06.10 1-8
see A7 8,9
F7} o] (A%l 7 A o] Yt X ds=sd ga w2 Fxatan e
* A8 By & e . > S .
B e S o e T EAEAY BE 909 Fo Fo)E B0 295 45
A B3 BRo] Yl Ao Hol= AWHel V4R S Ao Bl BOM BB VIRTFHE ARy ol& s olsE] A 289
” = 0]l0 _g_ioo—]\i_‘io‘—o_% = 0] O ~ _ _
PSRRI TR I EAREEOT o s e g 2w B Aoz 370 wEe 2
- T Ee AR gle Aoz B}
L ¢4 FA 9B g Av|ehs Bd BE o2 AeRd] FAY s o _
FRLTUL AR AP O TEAEEIASAY o mwa ue 9 pa 99 2ol sht o9 e B
el A2 0 2 go] w Aol A AR e A 3 7E 2
0" FF AN, A, AA i 7JEh FEE AFE T g B =AuAe) g Aew £
P” $-9 o] Tl FAHD o HAEAL o] el FAE 2 & TARdesolEdd Sk 2
A zA e A 95d I A ZATRIIA]
20131 01€ 292 (29.01.2013) 20134 01 ¥ 30¢ (30.01.2013)
2 ET A AL
= 537
2
(302-701) T A F A A AT FALE 189, 4TS
EALE AR A AL I
2wl g 82-40-473-7140 e A5 82-42-481-8576



= 2 A E LA TAHEAHE
g5 500 B 4 PCT/KR2012/004282
aag B9 g EHE B9
KR 10-2012-0004974 A 2012.01.13 JP 04-894957 B2 2012.01.06
TW 201100501 A 2011.01.01
US 2012-0100667 A1 2012.04.26
WO 2010-113931 A1 2010.10.07
KR 10-2010-0057309 A 2010.05.31 els
KR 10-2012-0030760 A 2012.03.29 els
KR 10-2011-0062295 A 2011.06. 10 KR 10-1142207 B 2012.05.08
WO 2011-068305 A2 2011.06.09
WO 2011-068305 A3 2011.06.09

214 PCTASA/210 (N-5-5-3 F718-A)) (20091 79)



	Page 1 - front-page
	Page 2 - description
	Page 3 - description
	Page 4 - description
	Page 5 - description
	Page 6 - description
	Page 7 - description
	Page 8 - description
	Page 9 - description
	Page 10 - description
	Page 11 - description
	Page 12 - description
	Page 13 - description
	Page 14 - claims
	Page 15 - claims
	Page 16 - drawings
	Page 17 - drawings
	Page 18 - drawings
	Page 19 - drawings
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - wo-search-report
	Page 24 - wo-search-report
	Page 25 - wo-search-report
	Page 26 - wo-search-report

