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(57) Abstract: The present invention relates to a method for forming a light-emitting pattern forming
1 pixels of a light-emitting diode such as an organic light-emitting diode, a quantum dot light-emitting
“ diode, or a perovskite light-emitting diode and a donor substrate for the light-emitting pattern formation
(a) ; D and provides a donor substrate having a light-to-heat conversion layer and a hydrophobic thin-film
- ‘ pattern, comprising: a light-transmitting base substrate; the light-to-heat conversion layer located on
the upper surface of the base substrate; a concave groove pattern layer located on the upper surface
of the light-to-heat conversion layer and having a concave groove pattern and a protruding pattern
which is adjacent to the concave groove pattern and is partitioned the concave groove pattern; and the
hydrophobic thin-film pattern located on the upper surface of the protruding pattern of the concave
groove pattern layer.

B Uge 7] 93 volex 3 = wy
goloE B3 e W volere] fag ofFi g e st W v
A YL 99 ol Jwel Ba A0, % Fabgo] gl ol 7w 4] Wlelx
1% geie] S1x9 2E WEE; 47 49 WaE vl SiNska, LF g 2 )

8F el ddstn ) 9 F e FHRe BE del 348 9F W93 % ]

4 SF N ) BE Y gue NG A0 Y jH S TP AL BHoR

S, D MBS A AR TS EY S0 A e

v
ul e
I
2
Sy



WO 2019/009587 A1 {10000 00T

ZW), -84l o} (AM, AZ, BY, KG, KZ, RU, TJ, TM),
# (AL, AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI,
FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV, MC, MK,
MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM, TR), OAPI
(BF, BJ, CF, CG, CIL, CM, GA, GN, GQ, GW, KM, ML,
MR, NE, SN, TD, TG).

.
—  TAFALE A S} A (FF A21F3))



[1]

[2]

[3]

[4]

[5]

[6]

WO 2019/009587 PCT/KR2018/007510

7l &2k

VS B Ve R Ry Vg o] &8 g | Aol Hek Ao =,
Ul & A8l =, 7] g tol &=, A4 g to] o= w2 H AT 0| B
g thol e = S g2 g to| =9 StAE o] Fiz g g P A=
Wl kg e A S S Y Tl gk Aot
v 7 7] =

AHEA O fﬁ OLED(Organic Light Emitting Diode, 77| 33 t}o] 2. =)9] 3} 4~ &

& A 8} 5= W of] := FMM(Fine Metal Mask)®, LITI(Laser Induced Thermal
Image)", Ink-jet'H, White OLED+Color Filter'}} 5 °] )

FMM%Y & 52 =4 vt~ A (mask)E B8l F7]1 =5 EF 7] ¥ (Glass)ll
FA8hE WOt 1 2. FMME 2 3 9710l F7]&& 28k
stAE shtstuA A }L W o = oln] W AgtrE X Hhy ot
upebA] FMMR ol w2, A2 © 72 F2l o] 9425 OLED7} Al2d = )t
a8y 7] E0) 52}% H*SH EF7 7] FH(Glass) = 33l o] & & o E]r7jl 7] 3ol
TH O o] FetA] e Dead Space”t A 4 ATH(E: 2(a) F2). L,
& kA AZF ) A, T oY FE5 vk oA “QE}(Ez(b) Z2)
w4 kA7 o] A, A= Aol A E P AsH7] o] 2 ] OLED +£9]
Ho x| Al "B}, F, FMMY & 2= t|| 4 OLEDE A Z3}7] o] 1},

LITI'H - dlo] A & f7]&Eo| 28H AFol ALsHA, %7]%% L E A gHA
71 o 2 AALeE W otk 1y LITIH Ol whad, AAME §-7] & 289
of] 2] (edge) -+-°] U3} ] oH(Edge roughness), 23|45 34 3 A o]

_4

A Th(%= 3(a) FH22). 3
5 3(b) )
Ink-jet\] = F7] EF YA E B V]

Ink-jetH = 21 &, 5418 34, B B M & o84 &

Azl Frelat}h. 22 Ink-jetH o) w29, 2 &}
Ao st7] o 9 v A 3§ 3425 3 Al . 2]
7132k e] 3 Aol whet H A= LTt det, A s A E P A S
AFHTHE 4 ZF2). Wb Ink-jettd &2 5= LS| 814 A o] o] Hi,
White OLED+Color Filter'l = ) Al 24-2- 1] = OLED(White OLED)E & 4] g+
U}, White OLED 70l LCD®| 7 -9-* ¥ Color FilterE ¥ X A 7] = ¥ig o]t
9} A 332 Color FilterZ 5 1510] 574 4+-& el Th White OLED+Color

2ol gkt A Aol A= @ AL tH(Edge open,

O r’l
=
o

;

=

|d

i
=
g
DU
®)
-
[usl

vl

2
Eﬁi 4
SIN)
FH
ot
X
P‘L
e
oS
W
N
)
o
P



WO 2019/009587 PCT/KR2018/007510

[7]

[8]

[9]

[10]
[11]

[12]

[13]

[14]
[15]

[16]

2
Filter' & 71 22 A3 345 FA45H= i< ol bl 4 OLED Al &<}
IS 814 3 A o) 7H5st). 18] U White OLEDE 3 A 317] ¢ a4 =
FEe] Haet A F2E PAstE FA ol Tasa(k 5 Hx), B 4
o]

AL-g-¥| o] of g}, “1¥]) 31 White OLED= 713 A& o] W}, et
Bl Al 332 Color Filter &2} % 3] 571 H o] X,

SHH | & Lol = YA (Quantum Dot) = 2 & W33 A2 o] 8-5F=
QLED(Quantum dot Light Emitting Diode, YA} 23 tho] 9. =)o tf g+ A -7}
AP ot F7 55 W 222 0]-&3F = OLEDY] 4%, ol 2] 7}A] A4S
Lk 7] $13) 718 9] 57k upr ol of Bk Wkl QLED] 4%, )
7] AR To B 5 vpFet o] el 4=l

R, HToll= A oA AMEH = H 2 E ATl E AR E T
0] -85} = PeLED(Perovskite Light Emitting Diode, 3| 2 B 2~ 7}o] E 9
tho] @ =)ol T gk A7k X Ll H| 2 B ATl E A 7= Y
folatal F3 Al7F 7] wiEel, i A vl =& o] Akl ¢
o =¥ AL vt

QLEDY PeLED 9] 8}4 & Aol QoA %, OLEDS] 74 §-¢} v} 7hA] 2, A< 4
AR S YEd = A

[A38) 7] <131

E5d 1) 5553 A10-11824423.(2012. 09. 06. 5=)
SEERY R

71 A

A7) g wARE ] A o

ol

AR

1

]
Aow

1% ox o
o

g Wl BAe YA ARFH 254
whu S 7] 9 L 7] 9k o) B-akel, B2 ] gholl sk el @ k3
A Y Slel

I
L)
L
mE

b o] s A staral k= whAll= Aol A 715 ¥ FA| = A §H A
o, 71%HX1 o thE A 5L ol o] 7] A ZILE] D) Aol A

719 e A S GAdsy] e B oy o] AL ohe ) 2

F FaAd o] Qli= o] 2 7]k A7) wlo] 2~ 7] el /A g Fd W B
71339 wgkE Aol f1A]skaL, 8 s E 2 Y] 8% s ') 1At
A7 85 HE S FEE 55 dde] IdA4Y S HH S 2 AV &F
sfedFo] A7) &5 sy el AR g A b e S ek AS
S50 = sh=, Fd WS AgA] vh s 'S e §F Ry 7] dol
A &,

A7l o)~ 71 e, A, 2 FAATAE Y oY dEE
Aol shve] 228 xghst 4= 9l



PCT/KR2018/007510

WO 2019/009587

=L

, BolBhg, 524, /) 2Fl, 2 o)

7
27E AEE Holn

EdBdd, a2

o
T

_5,0
)
T
payl

71 3

yAO

[17]

shtel

5

_5,0

, EFolBHE, 524,

=
H

T EHEYd, AR

&7 A2eE

~

23!

~

0

A A,

j

%), Ee)o}u]

i

glot A HA =4, AN FA 5=4], A=

M

o
T

7l F71=

X

[26]

23!

=2
QLN

g

—_
o

L

27

£y

[29]

£y

23!

3

ol

[30]

=27}

oW
B
~



EENE

[e]

PCT/KR2018/007510
Hl-3
=

&
LI

AR, A

7] 3ol

WO 2019/009587

[33]

y BK

se] 127}

st

0

=
EUNES]

lwe] Gk g

=8

[}

§°]

—_
o

27

27

Je o o) FHo] aF e ol ¢H
o] A} et B 73] E

2

£y

£y

o) o] EMMY o] B4 42 bl swlo] ).

F el el FMMY & HERL 7] d o) o,
53 TS LTI of 2414 & ekl ol

Ko
T
) .
T

1

2

L
g
L
g

AApE w5 7]

[42]
[43]
[44]



PCT/KR2018/007510

WO 2019/009587

9 Ink-jetd & HERH 7d ot}
Z ) 2] White OLED+Color Filter'§ o] A}

T
T .

4
5

-
i

[45]

]:L
o )

[46]

—_
o

o}

[49]

Mo

=

ol

Mo

Hepd w4 sol o).

9% o)

=
=

o A

‘.mo

1}
=

3} A 24
o2 714 4ol

242 717 A7} gol

o
T

Aot e & i

Aol A Ak

it e o & gAAq A

= =e)
TR

T
T .

Aol A AL

5 gol

ajo

‘.mo
™

[60]

A3

T
T

arE v

B

nIZo
[e)

bbb v

XS

o,

5K

ol

o
)
T
ojo

—

wir

o8
ol

N

0]

=
[€)

Al = F7F 7

==
L

W
2
.l
of
Jymo
Jl
c

%

=
(av

[61]



PCT/KR2018/007510

WO 2019/009587

(A 1]

[62]

ol
[
&3
=
=
e

<
ﬂh

;,O

olt}. & 6(a)E 234,

")

3, “5 7]

=Y 7]k

Eis

-]

|
a %
At
_,.Mm _5,0
7

=3
BN
o
I- Ong

)

Ho] 2~ 7]32(11),
t}

Y
o) o o}
=27
B H(me
ﬂﬂﬁ X
P
Mg o
m}) 70 a
SR
T iﬂ
ﬂ)x N
.
< ey
WD
m _50 ®\
o W
moﬂwﬂﬂ
HE _EU _EU
o ol of

SHE(P) el

2%

7} e}, A,
371 =Y Z1Eke] B A VjEe s g

ol

}

2l

0

Sh=,

Hul-3} o)
=3 ©

HE (@) el

2%

2l Aol

&l

(13)°ll &= a1,
T A 71T, o) ol upef, B}l 7] 3o

™

0

0

g

it
3

R e

= 71|t -4

wK

gogd gy Zeg ol ER T4

3
=

ok

-

~

;OE
;OD
P

o}

m%me
W o ™
AN
B o <O
zw ol o
ﬁo;n,ﬂi
)
%0 9] o}
T W
w0
= K R
o M
o K| o
T e
B o
WoNE 9
W T
o_eL T
ﬁomE
"‘._Oq
Mldmﬂm_.
zmm%
T 52
o X
o WD
=B o
= o M
w ™ o
~ My TR

TE9

_5,0

et

(12)

_5,0
!
"
i

171 3

yAO

[67]

ol
o

il

121), 471
(122) A o]

==

o

A 154

T
T .

at

]

(122), 2 7] v

o)

)

==

o

SN
S
=

3

]

b4
(123)&

Z(121) Aol 9

A 155
A

At

A~
T

1
(121) 2 7] Al234¢

AYA
X

= A2E &S

at

ol

&S A0 L O LA~
FrEol =2 A5

-
[e]

o
T

5 (123)

==

o

&7 A=

[68]

w
o)) %o
m B
= W
Mo of
4rofin
i
_IAE .w&u ‘Ul
T o ok
~
X0 O oy
m_x m_x ﬂﬂ
o5 W
m <] ol
;O ‘,‘..__HO ‘WE
ar = A
T NE o7
= -3
X a
Oy
L:O —_—
<0
o o )
1t I
o| nm e
X e
" o
T
T T o+
o o
w0l
By TR

(122) 243}

==

o

402, 7] ¥

Z

[69]

}]

=l

J
&7 Al

A~
T

ojm

o
o=

3t

(212 =4

==

o=
__‘l__o

het, A7) Al

(121l =4

==

o



WO 2019/009587 PCT/KR2018/007510

[71]

[72]

[73]

[74]

[75]

[76]

[77]

[78]

7

HRAL W B A 71T A7) Al1EFEE12)S T3S ] W E E122)S
Z3}13)0] A7) A2F4Z(123)0) Leat), Ol Aol A, 7] A2 455 (123)
s ol A AF Fo] 7] M3 5(122) Frato] HEALEITH WRALE 32 AT

HM =(122) LHOM A 41 & doziry. o] upe}, AV] FE HEF(12)9

2
2

’%71 %%ﬂ %5&%(12)% 95 xRl UF TxolE, dedH 2450 =4
714 FEEEA F2, D 23 29 Y 5w el /14 A B
F350), 3499 % gk,

o] 9 Aol wbw, 4] Al1E (12 7]

A2 455 (123) R0 FA7F ghs = Atk A A o =2, 7] Al EE(121)

| A2 45(123)9] 571 80 A 120nmY 5=
| 49,47 #d HEE12)9 F57&0] U5 FdE 7 AUk
271 8% A F13)S A7) 3o %%o(lz)ﬂuﬂoﬂ AA T A7 85
HEAF(13) = &% HEP) 2 = 1(D)e] A ¥ o AT} 5 6(a)°l
HolRol, H& WD) 2% JHEJ( of s, &F AHP)= & A,
oleld 0% AHP) D EF AADIS Aol FEe] 2177 B0 FYH
2= oIt}

%71 2% AEF(13)S F718 Ti= §7]
HE(13)2 &% A P) R =% HH(D)
Mechanical System) 374 ¢l ©]-8-2
471 8F HEFT13)S 7] L W
o271 d (outgassing) S WA 5p= A 27T 4 75t}

ole] gt A& mH T ulf, 7] &F T (13)0] T ES = A5, A7
71 E& A4S A, A} A, AR S A, A AR, AEs) of L R AkE)
%F‘Zr@lofﬁ?”-ﬂ T O Z2RE AEE Aok st E4S =l
$HA, 7] 85 s F13)0] F71ES 238t A5, 3] fUlES
= glot 2 A 4=#] (polyacrylate resin), °| A %] (epoxy resm) ¥ =
A](phenolic resin), 3 o}u]#ﬁ] A (polyamide resin), & ] o] 1] =7
4] (polyimide resin), = 3 8} ¥} ol 2~ ¥ 2 7] 5=X|(unsaturated polyester resin),
=g d Ao g =4 —;*7(] (poly(phenylene ether) resin), & ] 3] d 2l /d 3} o] = 7]
4] (poly(phenylene sulfide) resin), 2 ¥l ZA}o| & Z F-dl(benzocyclobutene,
BCB)2. & -4 H 22 7H A8 Aok she] 48 233 4 Q.

A7 &3 EE13)2, 9 =48 By V1Y S e e v SR S
ol SV D W12 A o AR aYdor, gadE
A

MN'
éa
r\TT

Ol

:&

r& 41

D

A7) g bt sl e (14)2 7] 2% - F13)9 E5 (D) FHel
ok s ©(14)2 5% 9 |(D) FH o] 254 e H o]
A SR (14)& B4 51 R(Aw o T Aol



PCT/KR2018/007510

WO 2019/009587

1

ke
=

=

T

14
3

. E5&

-
i

1

<)

(12)°1 £

[€)
AR ENEE

st o,

w o] 2 719k(11) 4 o

4
& o] 54 4 glek. o] ¢

e (14)0] Y X

2
s}

HEp w4 o)),

)
2,

T

\=]

18
[e]

=

a}
A opyel,

d

)

Aelol 2 5 )3

HA A=

g
A o] 9lo], A7) W o) 2 71 F(11)

5

T .

T

Z,:
HE(P) W

2

ol =71 ¥ 7] 3k (1)el

w2}

Alefel uhE 52 7] 3(1)

w3
ARl A& A s

=

1
}7] wlol 2~ 711 o2 B

7] $FEZ(15)

O 7 =
<35

)

[81]

af

)

(12)°] £

=

[e)

& s

(15)°]

-
[e]

7]

(12)8] QAL g R} vio), upela A7)

==

o

ik

-
[e]

371

2 g er] R

J_:,L
g Al e,

3

(12)

=
o
Gl

& s

-
[e]
1

4

(15)2]

_5,0
No
o

}7]

yAO

qoz

=
<)

(13)°ll ¢
1.5W/m-K ©]3}<

==

o

el

=
piA

=)
el
AF7HA AR E By 7R (D)=

_]

A
o
T
T .

]

Y =do] =9 714

At} o]

E
Fell A

ks)

[e]

T

A~
T

(15)

wof, g4

2L} BRolBbar, AF3) A&, A3 RS} oA, ATE A 2

[e]

Ao} fa T ToRY

[e]

T

(15)

A

[e)
=i
=

R

[82]
[83]

WA, =y 7]3H()o] 8] F TS, & 6(a). =Y 713 (1)ol o]

[84]

H g el awne
ALDE F7]

3

b ch(s2).

]

s

5T 71gkel g @7t
S E(P) Wl 5=

o
=

[85]

, o]l

e

1

A~
T

(@)

1- 37
= "0
ol

H

A &

1T} (52 6(b)).

T

0]
H

)

HZH AFpo) E A
olyth 7] sl 2 H 270l E M4 & 42 MAPbX;(CH;NH;

(13)9] 8%

=

135

E
Tl

2



WO 2019/009587 PCT/KR2018/007510

[86]

[87]

[88]

[89]

[90]

9

PbX;, X3z HEA {49k & AR E AT E, Gl 52 X Sl
Hate), 82 v o A % %3} AU S vt At

58 At g At A ube s e vk gl w oA e o] of 5
SF A R o) Fet= A& 4 Uéﬁ} ] %%P EU*O]E} 8 13%6}
Aol A kg &) AL
Oo]ﬂ(Ll) = 01 =) t

e e A
She SR (14) R
YALD= &% AER(P
8(c)). ©i= A4 vk s | (14) 1} k-aF ‘”EL(Ll) 7Poﬂ huked o) 2hga}a1, vl
ol (L) ¥ E R} g ol (L)} 8.5 e Z(13) 7F 72 o] ] Za}y]

wolrh Z, 254 vh SR (14) Tl B2 3 AL A4

e (14) 9] w51 A 25 (capillary force)oll o] 8l A4 B 3l E (14)
F9 R 85 AME(P) #9885 AEEP) o2 o gy 1 da i
JALDE &F AEP) ol =gt

S2 AN A, A8t g < E/_(L1)7}E HE(D) Frtoll B4 i 25
A (P) Well k= o] T astrh webd =5 JHE*(D) Fraof Agead Wby
HE14)o] AT =F (D) Gl ARG a4
g JAEn7E EueEks g J A= A7) A e s a4 3]
HhE o] Aoﬂ A7) A ehe E14) 1H 2 8- HEP) RH S o 2%

|2 3

\1FUJ~

]_
%PEQ%HE(m401mH®miTJ
F AALDE 254 e iR 14) el H 5ty

EATHEE 8(b)). A M S EL(14) TRl
(P) 7= &e] 5017 8% W (P) 7ol 3t

¥ (14) 7= DPE] VRH ;ﬂo] ] 31}

[e]
% B AAD) Pl 5ol 2

D) 2 Lol 212011 2F AR P) R0 254 AL WAEE A

ol

3}

A 51
W AL =Y 7)Y A5l AskE 5 vk 1A e vke)
ol vk ol AL E A4 vh wE (14) k2] vbdkE 1) w9k o] o] &)
2F HEP)] US W Fol QFEE 5= JTHE 9(a), & 9(bl)). o] F, T
FALDTE ZA T oa o HHP)S wet 2F HEP) B o
e 7 ATH(E 9(b2)). ol el whet, 85 S E(P) W A5l M B S 7EA] 23
JAL7F FLaA 4G A 2= 9l

the, ¥ 7]3k(1)o] B 7] ¥ 2) 2 2 YITHS3, & 6(c)). ool whef, Eu
712k EbA 7 2h)o] WA E a1, ebA V1 #2)2 53] & dEP) HE



WO 2019/009587 PCT/KR2018/007510

[91]

[92]

[93]

[94]

[95]

[96]

10

Q=) S3 dAl A, Y 7313 BHA 713H2)S A E WA A AT o] =
S5 HEP) W LA A EF S A7 EFA 713 ©2)e A AA
Joll ArLE 4= A mH HFE = AL udtc) A 2A- " 91X 1= e
713(2)2] 3t o]t Alol 7} € 4= 9l oy, Fo| A FelE Alojr),

713 (D) B 719 2)2 =Y 7)) B B2 7] 3©2) Aol 71 d kgl
"= (align mark) E ©]-&3to], FEHE 5 AUt

S2 whA 9} §3 WA ALolof], &5 what s | (14) el 2HR-8hE wad
DAL 7FAAE = Gk

U, Hl o] 2 713(11) 8H-of] o] EAPHOJ, w3 o AL 7F ERAL 71 2H2)0l)

I

aj&’
N

B 2AE AT 6(0). B7] A (3)E xﬂlf%% VS Al B
SATh AR FZ o] = 7R (1S S aste] e WS (12)0] BEEy
A WEF(12)2 2L S G2 NI wdd 42 2F HHT13)
AdddEd ddd 42 aF ﬁHEd(P) Lﬂ%ﬂrﬂ s ¢

FAE = EF A (L2)2 D vl =0 39 A
Qaolvk g JALD7F R EE AR A, w2 7]

tlol . =of 35t 7‘3 &% S-(HIL, Hole Injection Layer), 4 & 5%-%(HTL, Hole
Transfer Layer), %33 (EML Emission Layer), % A~%-%(ETL, Electron Transfer
Layer), "=+ 71 A}5%] S (EIL, Electron Injection Layer)& 5= 1o}, ®33 &l = (L1)7}
O]:]}XJ O]i ] 76]_?4, Eli]-"’ g,HEJ (Lz)}_l O]:]}XJ \:”-JJ- E}o] o= oﬂ J-'o‘]—lﬂ OO]:]}PS

PG A 5 ok EF AL F EH AP E A A Gl A g

HE(L2)S H 2B ATlo| E vk tho]| 9 =of £33 W21 AT)o]| E Wty

g

k1

=

lo

i riE
z 1T
ol
o

o 1S
>

>,
2
9
=

[t

il
P
N
i
o
°
il
oY

ko
4>

k1
o
o

k1

=
o

g
fla)
r2
e
B

ol = Ee A% U ERALE, Ao E AARQT), T

W o] A 91(29), 34 A 29 30), 3F4A A =(31), B F-715(32)2 E5Het)
A7) whet E R AE = 9EE A S (23), Aol E A T(24), 22 A TH(25), B

A

A7 71821D)E e oF & A (rigid) 71 = A HE 9 S
7} 2 A (flexible) 7| HYd 4~
A7 M3 5(22)& A7) 713D el FA"ET V] HEHF22)S FUIER
TG A Ao R2, A7) B (22)2 Si0, i SiNkE
HHF(22) 34 JRE Ao At HHAS Alwstal, st 32
T ol B o] A FshE A g oA g



WO 2019/009587 PCT/KR2018/007510
11

[97] A7) ekl E X 2B WO ATPATE (H] A7 S V] T 5(22) Al

o -
P
(98] V] WhEAF3) Fel e mis AkekE v EA R 7" Sk md,
A7 MEAT2)E e R R EHA G2 AE 99 wre s m9d
2229 R Y9 4o e Eaein
(991 V] AlelE B 7] A F23)7 4] Aol E 2 =(24) Abel el
FdEn

[100] A7t 4

[101] 371 Al A 29), 23 7] Bk 8 21 30), 371 B AFED, R3]
F71532) 7] 2= A=35, 46) el A AT 3] B
A o] 1h30) Alo), 1e]ar 7] §715(32) ol = 9y wwlo] dAH)
[102] % 112 E o] o A4 ]EEPERGBHW“ H A 248 vEkd

YALo|TH & 11(a) ¥ & 11(b)o] A1 ¥ B 71 3H2)2 &= 109 &=A]H B
F)H Aot = 118 #Z25HE, B = (Red) 28 A A (L11), L9 (Green)
Hk3)k ol T (L12), ¥ & F(Blue) 3 A A(L13)E AL-&351o] $2 ¥4 WA sS4
A ZE 3 E A, G = vk s el(L21), 2 2 i E((1L22), 2 5 L
sjEd(L23)0] B 7] 2)ell FAA ) obah, 110l =T A A7) H = g
R (L21), 19 g A EH(1L22), 2 &5 UF Y (L23)0] HEEA] F A9
A ofof ghrhi= AL on| skl k=t
[103] dl = b ol e (L21), 23 W s e (L22), 2 5 F 9 s e (L23)
_r_x}xq o7 dﬂ&] /\ o 1;} 1;} ] %gﬂ —Lrﬂt w3 OO]EL(LH) 1 dkag
JA(L12), B EF g A AL13)E= Tx} o2 B 713 @)l A 9=
[104] T2 g o] A A oo ihE RGB 3 A H P4 A= ved
BALo|Th & 12(a)°ﬂ Ho| 3ol SlLHZl AGA7F T, = g
sSE@2ne] A E 4 A o] F, 1 WG ol A(L12)E AFE-5he] S2 WA S4
A 7F A, :LFJ g JHE*(Lzz)Ol ol = g s (L2l 915 sk
FA= 5= A 1200)). o1 F, &5 94 A A (L13)E AHE35te] S2 W 4] s4
wﬁﬂfﬂwagf%%m%wmﬂl%%%ﬁﬁmﬂw%@ﬂﬂ
4 7 A= 12(e)).
[105] 5= 110l Al mlef do] Al 7hA] g s RI(L21, L22, L23)& FA ol A 8h=
O

’ N l~

W

0.

oo}

oo}

ART=, & 1200 A E vpe) o] = kg s el (L21)E thF ;cz G R R e
19, ‘é‘%:’— Hbagk o) (122, 123)S a4 o 2 thako 2 A= Zlo] A4
TG 2EHY 9
[106]  S4 @7 o] % e} 71%(2)t LY 719 () 25 ] H (S 6(d), =
713 (DS A8 = Q) o] = S4 wHA o) A g o) (L7t X5 BHA

7132) 8.2 AALE 7] w0l
[107] S4 @A o A vk HE(L2)S &5 e (P)ol 3= Ao s JAHT =



WO 2019/009587 PCT/KR2018/007510

[108]

[109]

[110]

[111]

[112]

[113]
[114]
[115]

[116]

12

I(d)ell ®oliel, 2% A P)ol &(MHF o= S745 ] glow, g% = 23
A (L2)E 2ol ﬂ% sh= el Aatdel Ao

olet o) s4 @AM 25 N (P) Bl B3| 53k I
FALD7F A 71 @)l Ak wEb e g o E g4 =
=17 E 98k o, g A WAL @A H = g o
=t}

G 83 @Al A B 71 2) 2 52 7] k(1) o] AR AL, 84 Aol M BHA
71%82)7 52 7]k (1)o] B AE A Ejell A g AL 7E A B,
A w = g s (L2)9] ol A o] BT Fdatet. upeba] whag o A AALR
FA = 2 e FAd 5 T7F =

Ll ol A ool mpEw, GA = g slRle] ARE H FAd =Tt
5 oA AT il A Eg tol L = A 27} 7 skt
ol M, Ashe g G ALD7F A v sl E(14) ko] v
offf Ao uih s (14) FH 2 2F E @) FH S ud 2F
FE o] 28 A (P) ol ket g 52 @A 9f S3 A
t‘# Bl uHEL 14) 3R ol Zh5r8hz B3 AL D7E A E 5= A,
= W P) el vt 912 8 lv} ol ol uie}, 54
1) A A e o] =Ab¥ a1 33 S(12) Aol &

Jq] AP) Aol o -&35)= & gfi,_ﬂ} vl 9 §1(L2) 9|

ot wPﬂW ELi 714% of 574 sivl o= F& £ALEtY] 9% Fef o

Solu FutalS o] & 2.8t
g 2 Gl A =Y 71D A5l AskE o] &F S P) A= Wil
Apgh kg AL} UM%E—M odl &% A (P& vt 8% A (P)

T

rﬂlﬂm
:(‘>L_r‘

=
=2
Jd

-

H
H 1g
rot o T
@ Mo

=2
o

g
g
>

o
~~
I x

o &

()
9,

S~
>
o
2
ol ¥
o,
—
15

o

Hd

2 Lol
X
L o
= [t
>,
=
oy
>F
i?—‘
Ef

J

Al
ol
=

X Hu
Lo
r&%

ol

o

5&
rE

; 2 g e 43 JaE 2F gd AdS5o)A el5 o= 245
F7HAR7E 2d a8,

[AA] o] 2]

5 15(a) 2 wrg o] A A A4
78§ Y 7] ¥k(ol e, “ Y 7] S YE A ot 1 15(a)E FEsHY,
Bk o] o] AAdof] upE ] 7] 3H(1)S H|o] 2~ 71FH(11), B W3 I ¥ (16),

83 s F(13), 2 &4 v sje(14)& st

A7 3 s A (16) 7] o] 2 ¥ (11) el AR gkt A 3
hEd(16)-> A Aol 19] Fd wgkFo] Estd Aot wpekA] 7] 3
HE HH(16)9] 75 2 A4 BEEE Ao 19] 4 wEZo] Vv € A
EA FU3I) o & B, 37 3d W 341‘3(16)% AAld) 19 Fd

=
H3l=12)7 2ol Al1F45212]), ¥ E(122), ¥ AR2F453(123)S 288
ATHE 13 7). v, 7] 33d W3 vl(16) 47 &F A F(13)9] &%
HE Pl =Y g ol Ao 19 FA WIS HU U HFTHoRE IS

=



PCT/KR2018/007510

13

WO 2019/009587

[117]
[119]

S

o ¢4

=0

3!

yAO

2]
Al

B

S (16)9]
7] =Y 719(1)

o7
Gis

[e]

T

16

-
i

b 7ba SR gl

T

T

3t At

[e]
T

)

[120]

ol
TH

=0
o
0

g

1

£3
=0
Tor

ojo

7] =4 713(1)< o)

)

yAO

T
T .

-
i

[121]

15(a) WA 5 15(d)

o
0
o
7
TH

=0
o

0

)

2k & (16)°]

[122]

T E(16)

o
=)
T

i
A

& (16)° o535}

o7
Gis
B

0

—

o & (P)°]

.

1(16)°] W o] 2 7]

E
Tl

)

& 2 o)

-
s O

=
=

CEE!

|

o]

=)
T

Nro

\‘w

.=
mwﬂm
;Oﬂt.l(
!
o
o
™ 5 o

EREC
_EU‘,W‘OI
o o+ dﬁ
= T
B

o

)

Aol ol g}, wlo] 2 7] 3h(11) el 91X
t}h. whebA] Wlo) 2 713 (11)
=

iy

;O‘”_Al
KN
o 5
ll.._\ul
S
= =
T
< B
KRNI
T o B
"o B
o " W

S 7Hx ApehA

SERE

-

H(1)E F(An) 2 & o] o)A

gt ofol] whe}, Ao 18T % A el
F o)

Alel 7F s o] A H AL, o]

Fi= 71 2okl A

]

A
=

=
ol
=
Al

1

RN
-
g

|

1, 2 A] o] 200 A
iR R=
2 & Bl

[

=

1

=]
R

[125]
[126]



PCT/KR2018/007510

WO 2019/009587

14

4

Mo

(@\]

3

B

a

_5,0

=y

Gy

§ I
N 3 o

7 o Ao No =T £3

Mo N R 4
weﬂﬂﬂi %%ﬂuﬂo_%%ﬂum
T B 2 e AR o B Ao
T2 AR o
P NI B I AL
-~ et oo~
AN e T T T T B R T TR o [ o o

_ — e e e e



PCT/KR2018/007510

WO 2019/009587

15

AT

F Fopa o] Qi o) 2 7%

1]

Q_—rL

[

_Z@O
=
T
i

™o

To-

71 W o] 2 7|3k Aol 9%

wK

3

%

3

5y 71k

o 91ofA,

&

A1

% 2]

Q_—rL

[

o 91ofA,

&

A1

g} 3]

Q_—rL

[

Lovdd, 925, ol

) e
A WMHFS

™o

%

3

T 7

o 91ofA,

&

A1

@ 4]

Q_—rL

&

[7(

T 7

&

o 91ofA,

&

A1

g} 5]

Q_—rL

[

54

To-

—_—

3

oy B

KN

o 91ofA,

&

A5

s} 6]

Q_—rL

[

o 91ofA,

&

A5

@47

Q_—rL

[

g, 225, go) el

2R Ay Ho

ol

ar
o
TOo

4
B

;,O

T 7

=l;
o 91ofA,

TH)%

KeN
=

&

Sl

A5

5} 8]

Q_—rL

[



PCT/KR2018/007510

16

WO 2019/009587

ol
[
=3
=
=
e

<
=

;,O

T\ 7]
o] $Le1 A,

1

ko)
-

1

[e}

q.

A1

-]

3} 9]

q.

Q_—rL

3|

8

e

,ﬂl

;,O

gy 7

e 2 -H]

o 91ofA,

(=

al
0

Fuk

A
1

[e}

S

T 7

1

ko)
-

S

o 91ofA,

3

q.

.
A10

A1

|
|

} 10

[e]
- 11

q.

q.

Q_—rL
Q_—rL

3|

A

(e}
€

[
[

ol
[
=3
=
=
e

4
T

;,O

T\ 7]
o] $Le1 A,

3l
| 771

1

R
[e]

q.

A10

-]

3 12]

q.

Q_—rL

3|

8

e

SRS R

<)

EEERE

(=

al
0

Fuk

<
=

;,O

"
i

™o

bpol

ks)

U(Au)%—EIO-IE

Tl L
=

27

al

o 91ofA,

3

q.

A1

3 13]

q.

Q_—rL

3|

8

e

3

_5,0

SRR
4 bl o] 91t o] 2 7] ks

1

ko)
-

TH]

3 14

q.

Q_—rL

3|

8

e

3

ol

3

3

3

H] ¥ S 7] 3o

=2
QLN

o = 7=t

3

Py 7]k
o,

ko)
-

=414

3

CEERSY

A1

3 15]

q.

Q_—rL

3|

8

e



PCT/KR2018/007510

WO 2019/009587

17

o 91ofA,

&

A|15

@ 16]

Q_—rL

[

—_
o

27

S el b=}

2

3

@ 17]

Q_—rL

[

wK

Fo
=0)
TOo

0



WO 2019/009587 PCT/KR2018/007510
1/9

Source
[5-2]
Dead
(2) Space
; |
| |
| Glass
" W W W — ' W W W e .
NN N AN
» LU L LA AR
N U N NN FMM NN N NN

R N T L Y T T T N R R N
(N N N N NN N N N U N N N U N N N R N
‘\\\\\\\\\\\\\\\\\\\\
U N N Y N N N G N N U N W N U N N U N
‘\\\\\\\\\\\\\\\\\\\\
N N W N N N O N O N N N U U G NN
NN N N N N N N U N N N N N N N N NN

(b)

Glass

ol l il e

FMM



WO 2019/009587 PCT/KR2018/007510

2/9
[5=3]
a
() Edge roughness
R G B
‘L\
Variation of pattern
(b) Glass

@ Film

i % Glass ;

%

Edge open




WO 2019/009587 PCT/KR2018/007510
3/9

[5=4]

inkjet print head

3. solvent evaporation

Imﬁ&

4. dried film

2. spreading and
fusion of droplets

moving direction ‘

substrate (heated)

[5=5]
Cathod (Al)
[ EIL
ETL2
2nd stack
R+G Emitting < EML2
EBL
L HTL
HTL2
ceL —F
ETL1
1st stack
Blue Emitting < ENLT
HTL
L HIL1
Anode (ITO)
Substrate




WO 2019/009587 PCT/KR2018/007510
4/9

NN
~— 11

(b) J D
,LAC ZIR Zr 4 /v14
LN

12
~11

(¢) 1
A B

T-F 1 22 L T T 14

LN L N

1
O O T
) 4
(d) D

( \
Cw—ww w0

14\—/ : A ‘rl/,é)i//l} |
L SRR
11




WO 2019/009587

[5=7]

5/9

Tl I EH|

— $1

—— S2

—— 83

—

(¢)

L1

. 14
N\ —13
4 [ 12
N \/ L 11
P D
)
L1
| [ o
N \/ 11
P D
P 0 L1
/ /
//
1.l N1 22 B 4 \/14
VIR - 13

12

41

PCT/KR2018/007510



PCT/KR2018/007510

WO 2019/009587

6/9

//
A 14

(b2)

£

25 24 26

23




WO 2019/009587

[5=11]

(a)

7/9

2
/

,/

14

~—13

~_-12

£

~—11

(b)

/
L11

/
112 L13

v ;

2
/

S

\

121

Nl KM

122 123
N

14

~—13

~12

11

[5=12]

121122 L23

PCT/KR2018/007510



WO 2019/009587 PCT/KR2018/007510
8/9

13]
R
IS v
// // /////// A1 12
21
!
14]




WO 2019/009587
9/9
[5=15]
1&
N P
(a) / D
L( | ‘J/ d L 1 L \/14
NN
1
&
(b)
14
&3
P
(c) L1
Joo0 ]
I A 22 — 14
\\mng 1
AAAARAARAT A AR AR
c———————————————3~_§
) &
(d) ) D

D
STSIRTE
——16

PCT/KR2018/007510



INTERNATIONAL SEARCH REPORT

International application No.

PCT/KRIOIB/007510

A.  CLASSIFICATION OF SUBJECT MATTER
FGIE 51/3602006.61 )1, HA1L 51/60¢2006.61 )0

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

Minimum documentation searched (classification system followed by classification symbols)
HOIL 51/56; GO2F 1/1335; GO3F 7/20; HOIL 21/027; HOIL 51/50; HOIL 51/52; HOSB 33/10; HOSB 33/22; HOIL 51/00

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 fields searched

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used)
eKOMPASS (KIPO internal) & Keywords: base substrate, light-transmitting, photothermal conversion layer, groove pattern layer,
hydrophobic thin film pattern layey, protrusion pattern, donor substrate

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.

Y KR 10-2010-0133139 A (KOREA ADVANCED INSTITUTE OF SCIENCE AND 1-17
TECHNCLOGY) 21 December 2010
See paragraphs [0047], [00781; and claim 1.

Y KR 10-2013-0010628 A (SAMSUNG DHSPLAY CO, LTD.) 29 January 2013 1-13,15-17
See paragraphs 0036}, [0037]; and claim 1.

Y KR 10-2009-0815353 A (QUCF-HYU (NDUSTRY-UNIVERSITY COOPERATION 13
FOUNDATION HANYANG UNIVERSITY)) 95 November 2009
See claim 2.

Y KR 10-2015-0003570 A (SAMSUNG D{SPLAY CO., LTD.} 09 Janvary 2015 14-17
See paragraphs [0054], [0058]; and claims 1, 3, 4, 10

A KR 10-0731755 B1 (SAMSUNG SDIECC., LTD) 22 fune 2007 1-17
See claims 1, 13,

Further documents are listed in the continuation of Box C.

L]

E See patent family annex.

* Special categories of cited documents:

“A”  document defining the general state of the art which is not considered
to be of particular relevance

“B” earlier application or patent but published on or after the international
filing date

“L”  document which may throw doubts on priority claim(s) or which is
cited to establish the publication date of another citation or other
special reason {as specified)

“0”  document referring to an oral disclosure, use, exhibition or other
means

“P”  document published prior to the international filing date but later than

the priority date claimed

“T”  later document published after the international filing date or priority
date and not in conflict with the application but cited to understand
the principle or theory underlying the invention

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

“Y” document of particular relevance; the claimed invention cannot be
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
being obvious to a person skilled in the art

“&” document member of the same patent family

Date of the actual completion of the international search

02 OCTOBER 2018 (02.10.2018)

Date of mailing of the international search report

02 OCTOBER 2018 (02.10.2018)

Name and mailing address of the ISA/KR

Korean Intellectual Propesty Office

Government Complex Dacjeon Building 4, 189, Cheongsa-ro, Seo-ga,
Dagieon, 35208, Republic of Korea

Facsimile No. +82-42-481-8578

Authorized officer

Telephone No.

Form PCT/ISA/210 (second sheet) (January 2015)




INTERNATIONAL SEARCH REPORT

) S International application No.
Information on patent family members

PCT/KR2018/007510

Patent document
cited in search report

Publication
date

Patent family
member

Publication
date

KR 10-2010-0133138

=y

KR 10-2013-0010628 A

KR 10-2009-0115353 A

KR 10-2015-000357C A

KR 10-0731755 BT

21/12/2010

29/01/2013

05/11/2009
09/01/201

22/06/2007

KR 10-1088011 B1

CN 102891166 A
TW 201306346 A
W 1536629 B
US 2013-0023178 Al
US 8727826 B2

NONE
US 2015-0001495 Al

CN 101068042 A

CN 101068042 B

EP 1852921 AZ

£P 1852021 A3

JP 2007-290736 A
JP 4545766 B2

US 20070257276 Al
Us 7767489 B2

g1/12/201

23/01/2013

(1/02/2013
O [06/2018

24/01/2013
;(/(5/201

01/01/2015

07/11/2007
11/01/2012
07/11/2007
22/06/2011
16/ 11/2007
15/09/2010
08/11/2007
03/08/2010

Form PCT/ISA/210 (patent family annex) (January 2015)




GAZEYHD
T A 2 AR LA PCT/KR2018/007510
A, Bdo] £ 7| & EFFZASIEFAPC)
HO1L 51/56(2006.01)i, HO1L 51/00(2006.01)i
B. FALE Bof
FAE AT HEHASS EFE 714D
HO1L 51/56; GOZF 1/1335; GO3F 7/20; HOIL 21/027; HOIL 51/50; HOIL 51/52; HOSB 33/10; HOSB 33/22; HOIL 51/00
ZAME 7| Eold Sate AT o9 T3
PG E ARG TE Y P T AL EAIGTR: FARE HaTslwe] A" IPC
HEFEFALAeTR D dEFNALAAFR: ZAME HAFHAg] 714" IPC
T A AL o] 81 AAL dlo] Bl o] (Tl o] ¥ wo] 2~ 2] A L Ao (@l F sl )
eKOMPASS (581 U5 AAAI ") § 7] = o]~ 7|3, F5A, F4d WIS a5 AdS,
A9 g 8, 55 dE, 2y U3
C. #AEdH
7h| e+ Qe 2 B FAE T 29 1A 28 Zra
Y KR 10-2010-0133139 A (&=43}8h7|4&9) 2010.12.21 1-17
o2 [0047]1, [0078]; % A7 1 &=,
Y KR 10-2013-0010628 A (AT~ o] Z=A13)A}) 2013.01.29 1-13,15-17
ok [0036], [0037]; ¥ A9 1 3=
Y KR 10-2009-0115353 A (¥Fuigdmw A=) 2009.11.05 13
A7 2 =&,
Y KR 10-2015-0003570 A (FAddl=Zeo] =124} 2015.01.09 14-17
ke [0054], [0058]; 2 A8 1, 3, 4, 10 F=.
A KR 10-0731755 Bl (Aol 2t]ofo] 2221341 2007.06.22 1-17
A7 1, 13 2=,
F7tE8 o) c(Agd 1A EH o dsY ), X dgs3)0] #a s Azaida Q.
Q 1= o] E.x ol
a5 A 0 A EAY EE S0 Fo FE EPo s 295 450
A7 5EE Bl gl Aom velt WAL lgrE e AR gy P2 AR RE QA AR S clse] Fief <184
agy Z=9 0 229y K=oy =90 @ . . . .
B ISTT RS T P AR ERT e cuaane 9e pe de B shpne s A7 A waa 2
= T T EE ARl gl Ao Hi
LY M Fge) B L A7) st B g T2 dgTae Ty . ) o ]
R i i dad g8 v 528880 e 59 A9 220 ol 49 e ge
Zyahe ASR 1250 BgA A AE S A AT 0
‘07 T A, A, B EE 2 SRS dF e gl B 2R A0 gl dow 2ot
P $AQ o] Fell FAHA Y FAEAL o) Hel FAE B ‘&7 FLdd ST b Ed
A zA e AA DY TAFAIR A T
20184 102 02 (02.10.2018) 20181 109 02¢ (02.10.2018)
ISA/KRO| B4 & $HF A A Ak
o erels 554
(35208) AFAAA AT HALZ 189, o] F5
4% (E2bE, AFAEHAD
A3} S +82-42-481-8163

WA HT +82-42-481-8578

A2 PCTASA210 (- A £41) 20154 19)



TAZdd D

$559] B3 A PCT/KR2018/007510

etansti B o g 518 FY

KR 10-2010-0133139 A 2010/12/21 KR 10-1088011 B1 2011/12/01

KR 10-2013-0010628 A 2013/01/29 CN 102891166 A 2013/01/23
TW 201306346 A 2013/02/01
TW 1536629 B 2016/06/01
US 2013-0023179 Al 2013/01/24
US 8727826 B2 2014/05/20

KR 10-2009-0115353 A 2009/11/05 e

KR 10-2015-0003570 A 2015/01/09 US 2015-0001495 Al 2015/01/01

KR 10-0731755 Bl 2007/06/22 CN 101068042 A 2007/11/07
CN 101068042 B 2012/01/11
EP 1852921 A2 2007/11/07
EP 1852921 A3 2011/06/22
JP 2007-299736 A 2007/11/15
JP 4545166 B2 2010/09/15
US 2007-0257276 Al 2007/11/08
US 7767489 B2 2010/08/03

X2 PCT/ISA/210 (H]-S &8 F7182]) 20154 19)




	Page 1 - front-page
	Page 2 - front-page
	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 - description
	Page 15 - description
	Page 16 - description
	Page 17 - claims
	Page 18 - claims
	Page 19 - claims
	Page 20 - drawings
	Page 21 - drawings
	Page 22 - drawings
	Page 23 - drawings
	Page 24 - drawings
	Page 25 - drawings
	Page 26 - drawings
	Page 27 - drawings
	Page 28 - drawings
	Page 29 - wo-search-report
	Page 30 - wo-search-report
	Page 31 - wo-search-report
	Page 32 - wo-search-report

