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M e N
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\AB\A”Am 12

[3}38}2] 2-89] [3}3F2] 2-90]

12

[0070]
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[s}8t4] 2-91] [3}3}4] 2-92] (o3} 2-93]

[s}8}4] 2-95] [shat2] 2-96]
L
AN
M NZ~

[8}8}2] 2-97]

A

2
A \A3
|

>
.

[0071]
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[&}8t2] 2-100] [g}8}2] 2-101] [&st2 2-102]

A17 \|A3
M Agfira ‘ 0y
AN
0)\\ M NZ~
< |
M NZ~ .
‘ 4 6
e ) 2
[&}3st2] 2-103] [&}3h2] 2-104] [3}e2] 2-105]
, . [
“ <
|

[0072]
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[0073]

[s}3} 2] 2-109]

[2}8}4] 2-115]

[2}3h2) 2-110]

[8e}2) 2-113]

[2}8}2] 2-116]
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[0074]

[8}8H2] 2-118] [gh3t2] 2-119] [&}sh4) 2-120]

[shat2] 2-121] [she}h2) 2-122] [s}3t4] 2-123]

[3}8}4] 2-125] [s}ek4] 2-126]
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[&}eF2] 2-127] [ &}t 2-128] [&}shs] 2-129]

[&}s}2) 2-131] [8}s}2] 2-132]
O I
AN
M e N |
@
[8}3}24] 2-133] [8}3+2] 2-134]
o
AN
O 4 M M NZ=" I
M N T|7 x A’
AN /5 X AB\AQ?AW 2

[0075]
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S=S0d 10-1201721

[s}8h+] 2-136] [3}8h] 2-137]

[3}sl2] 2-138]

/2

[3}sl2] 2-139]

A
v s
A§A12/A

/2

'y

[3}3}2] 2-142] [2}s}2] 2-144]

M M
/2
[0076]
[&}8}2] 2-145] [3}3}2] 2-146] [3}a}2] 2-147]
O O |
AN AN N\
M NF ’ Mt N | P
X s
O
N
M NZ~
O /2 ,2 N
[0077]
[0078] (7] 3}8a] 2-1 WA 2-147¢1 4],
[0079] A A AYe Mm BasiAg Aol B 92w A dxteln, A ik A" = Aolw sy Ax
HAAfela,
[0080] M& Be ¥ 7Zn ©|t}.)
[0081] T e 4 Fddol e 7] 2F Ao ete] = 18 Faste] A9t
[0082] T 1S 4 FEdd w2 7] 2F FXE AFHow wAF gdzolt),
[0083] T 18 #Fustd, o FEdd g2 f7] @ AxE= 7]9100), A7) 7= 9dl 9xEE Al A=(110),
A7 A1 A=(110) Aol A= F715(120), A7 §715(120) Yol Xt A2 A=(130)S 23t
[0084] A7 713 (100)2 BAAA F7] w3F X AFEEHE 7EE AR 4 Qe FA{oRE 78 7H,



[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]
[0092]
[0093]

[0094]

[0095]
[0096]

[0097]

S=50d 10-1201721

LZ(anode) AU F gov, By THA EE 254 ZAZ 449 5 Ao,
AAe o2+ IT0(indium tin oxide), IZO(indium zinc oxide), TO(tin oxide), ZnO(zinc
oxide) = olE9 =Y & Jon, AV EFY EFAY A== 2(Ag), utulEllg), EFvEAD,
W=(Pt), ZebE(Pd), = (Aw), YAND), vletHEWND), olew(Ir), I5(Cr) Ee o5 %Y + AUt
271 Al A=F(110)0] 7 =dAE FPdHE A SR Ws Uie s 3 (bottom emission)Y F
A

F_A_,

Ir

471 771512002 271 Al A5 gl fAs s eAdE, v FA502D, 4 F55123), TFT
(125), AA +53(127) 2 Aa FUS(129) & Aol%= shte] & xd3.

0712(120)8 AAete EAeE, pAEo

o 2e 47 4

WHFA2), P AR $EF02) D 47 A4 FAF(120) F AAE shbel 3¢ A BARE A
8 F% WA P ASEL. H% TAHCEE Y] WFFUB) = A AA £EF12NS I
Aol 242 488 4+ 9

7] A2 AF30)E AL (cathode) AFY F Qowl, ¥ EAA Et BFEY 2AAZ I¥E

Aok, A7) B4 oEAAY o2 ITO(indium tin oxide), I1Z0(indium zinc oxide), TO(tin oxide),
/n0(zinc oxide) =& °]E9 Y 4 dod, 7] EFY =19 d2e 2(Ag), vlta2vlElg), &5

=271
w(AD, APy, ZHFPD), =Aw), YAND), WYEFEND), °gdwr), Z&(Cr) EE o5y =3¢
T A, A7 A2 AS(130)e] FH EFAR s A9 37 5715120004 HEHE WS AR
= AW $3F(top emission)d F AT},

ol9} o] §715S A ELEA 7] 25 A IRES AHEE 49, f7] I AXe 4y 85
Zoli FE AYS *E S U

ojal AAAE FaA B WS Ru; GASA ddysitt. ok s7]e AAlde ©@X dgel HHs 9%
Aolm E wmgol WYE AdstE A& ol

at7] WheA =10 wet 8] shehy 3-12 FAIH = sgres Alxshlt

CN COOH
CN
| A _Ph-2-OMeB(OH), _ HCI reflux
P
N Cl
o}
polyphosphoric \ ¢ ~
acid _ reduction _ methylatlon
— N —_— N
cH3
MeO MeO
X
demethylation _ Be?* o
B N R — AN
Be NZ~
HO ‘
X 2
[3tarAl 3-1]
AAld 1-2

7] WeA 120 Wt a7 HeHA 322 BARE FHES Azan



[0098] (W82 1-2]
= Ph-2-OMeB(OH), | _ HCI, reflux
_ - N —_—
N e Pd
MeO

polyphosphoric
acid

demethylation
—_—

[ahatAl 3-2]
[0099]
[0100] A9 1-3
[0101] al7] W& 1-3¢] wiet &17] 33H 3-30% FAHE IFES A xeqT).
[0102] [9F&2] 1-3]
(HO),B
i CN
o MeO O SN
| S N/ HCI, reflux
N al Pd O
MeO O
o)
polyphosphoric | = % ~
acid / reduction | / methylation
_— N —_— N B
O CHjl
MeO MeO O
LY Py
N7 O demethylation N O Be?"
—_— —_— O
g g
Be
2
[0103]
[0104] AAd 1-4
[0105] at7] W2l 14wt shr] sheka] 3-42 HAIEE SHEES Azl
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[0106] [Wh-&-2] 1-4]

(HO),B I
MeO O C
CN >
A |
NG Pd

HCI, reflux

N
O
MeO O

polyphosphoric )
acid methylation
—_— _
CHgl

[0107] [5HaHAl 3-4]
[0108] AAd 1-5
[0109] 7] WA 150l wel §17] 38 352 BAEE HFES AxEAT
[0110] [RF3-2] 1-5]
(HO),B
OO
xn CN
|N/ cl Pd
D sEere methyation
CHjl
Bé
/2

[0111] [Bhetal 3-5]
[0112] AAd 1-6
[0113] 37 weA 160 wiet 7] et 3-60% HAHE HFES AxAT

=
=)

2
=

=3
=

5

10-1201721



[0115]
[0116]

[0117]

[0118]

[0119]
[0120]

[0121]

(HO);B

CN

HCI reflux

polyphosphoric
acid methylation

_— =

CHgl

[3h&HA! 3-6]
AAd 1-7
87 wrg Al 17el wet 8h7] Seka 37m wAHE HEe Az,
[RF-3-2] 1-7]
| S
(HO),B N
CN
X S
CN  MeO |
‘ - 0000 . N N HCI, reflux
=
N Cl Pd
MeO
polyphosphoric | = =
acid & N reduction = N methylation
—_— N - e
CHl
MeO
N -
N
Y
X X B SN
N N demethylation = N Be* o
N T . <
MeO Ho Be NZ |
\ X /2
[t&FAl 3-7]
AAlq 1-8

s17] WA 1-sol weh a7 Soh 3-8% HAHE SRS Az,

=
=)

=
=

=3
=
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10-1201721



[0122] [WH-&-2] 1-8]

polyphosphoric
acid methylation
_

CHy|

AN
N |
A
),
[3t8t4l 3-8]
[0123]
[0124] A A4 1-9
[0125] 7] wkgal 1-99] whe} sb7] shekA 3-97 EAIHE RS AxSAT
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[0126] [WFS-2] 1-9]

(HO),B O
MeO \ N
CN
X ‘ > HCI, reflux
N —_—
=
N e Pd O
MeO O

reduction | = ’ methylation

polyphosphoric
acid
_—

CHjl

demethylation N/

—_—

EETEE)
[0127]
[0128] A Ald] 1-10
[0129] 37] WA 1-100 wet sl7] shEA] 3-100.2 TAIEE IFES A%t
[0130] [¥H-8-2] 1-10]
(HO),B
MeO X CN
CN
X 7
| P N NP
N el Pd
MeO

polyphosphoric
aC|d reductlon methylat|on
<:H3
X X
N demethylation N7 Be?
J—— —_—
MeO Z HO = B
N NN
N N
[0131]

[0132] AAld 1-11
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[0133]

[0134]

[0135]
[0136]
[0137]

[0138]

[0139]
[0140]

[0141]

(HO),B

B
| SN CN
Z
N Cl

polyphosphoric
acid methylation
_——
—_—
CHl

(HO),B
N CN COOH
N CN o
[ I MeO [/ HCI reflux
—_— N
& Pd
polyphosphonc
amd reduct|on methylat|on
CH3I
N N
[JS @ re
Nz demethylation N Be o
_— —_—
AN
MeO HO Be

AAld 1-13

171 W2 1-130) whe) &7 38k 3-1302 FAHE eSS AxRs.

ol
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s=sq
0142] [ 1-13]

(HO)2
CN

EI HCI, reflux
Mo T

polyphosphoric | X
amd reductlon methylatlon |
=
N X
CH3I ‘
N
MeO Z

| X
demethylation N/ N B_e”»
HO | AN %
[0143]
[0144] AA 1-14
[0145] a7) whg Al 1-140) W} al7) FEHA 314z BAEE BT Az

[0146] [Wh-&-2] 1-14]

polyphosphoric

acid methylation

R

CHgl

[0147]
[0148] Had 1-1

[0149] 317] 3}ehe] 4-12 A HE 3eHE<l, (4,4'-bis(N-carbazolyl)-1,1'-biphenyl)(CBP)S AF&3}3A T},

_7‘]_
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[0150]

[0151]
[0152]

[0153]

[0154]

[0155]

[0156]
[0157]

[0158]

[0159]

[0160]

S=50d 10-1201721

Hlald 1-2

317] 3}8+A] 4-272 XA E = shetE9l, (aluminum(I11)bis(2-methyl-8-quinolinato)4-
phenylphenolate)(BAlq) & AF-&3}Si .

(5814 4-2]

(7] &3 F=9 A=)

AAd 2-1

frel 719k Sl sH AFo® Ag/IT0E AFstal HEPe $, 1 Yo AT FIF2E 37| 34314 5-1=
EAEE SES 70 mo FAR FARsta, 1 9l FiHS(interlayer) 02 §t7] 3}EHA 522 FA|E =
S}ES 5 e FAR TS, 1 9o FF FEToR d1v] e 5302 HA ]E]% 3} &S 100 mn
of FAR FABGTt. olojA 1 9o EHER 7] 3} 542 BAHE EE 2 SAER U] AA
of 1-10A AzxH A7) 3tehA 3-12 ZAIHE stees X2§she Q1 54 235S 40 mo FAR S
ShAT.  olel 1 flell WA pESoR sy e 5568 wAIEE Sews 30 me] FAR SHSRL,
2 $loll HA FYToz dr] 38 5602 HAEE SFES 0.5 me FAZ FEFETE. olojA 1
Aol A A0 2 NgAgEs 200 mme] FAR FEaete], f7] wF FHE A A ol 7] Q1 A
IS A7 BREE A7) HET TRl diste] 12 $F% et dlon, A A TS AU A
A FET DAY AR FAF FFo] tiEte] 50 TR Egsta k.

¢ <
2
0

P
20
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[0161]

[0162]
[0163]

[0164]
[0165]

[0166]
[0167]

[0168]
[0169]

[0170]
[0171]

[0172]

[0173]

[0174]

[0175]

S=50d 10-1201721

NC CN
al
N
TN/ N\
NG CN
& N/ N:k
NG CN

OLi
ELERE)

AAe 2-1elH BRER 7] AAld 1-2eM Azd 7] 8k 322 EAEE SFREL AHgEE
3

=
Agjshais AAol 2-17 FAT RO F7] TF FAE At



[0176]

[0177]

[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]

[0187]

[0188]

[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

S=50d 10-1201721

AAd 2-10l4 ZAER 7] AAd 1-40M AzE Ar] 3ehA] 3-42 FAHE 3EES AMESE RS
A2stars Ao 2-13 Fd3 Hoz {7] g FAE A2

AN 2-5

AAld 2-10l4 ZAER 7] AAd 1-50M AzE Ar] 3skA] 3-52 FAHE 3EES AMESE RS
ALsta= AAle 2-13 5L HHo R {7 @33 FXE AT,

A A4 2-6

Ao 2-10A] TAER A7) AAd 1-604 Alxzd A7) 334 3-602 FAHE IJFES AHLEE AS
ALJstas Al 2-17 Fd3 YHoz {7 HF FAE AZSAT).

AN 2-7

AAld 2-10lM ZAER 7] AAd 1-7004 AzE A7) 3ekA] 3-72 BAHE 3EES AMESE RS
ALJstas Al 2-17 Fd3 Hoz {7 HF FAE AZSAT).

A A4 2-8

AAef] 2-10A T2ER A7) Ao 1-80A AxH 7] &34 3-8 RAIEHE FFES AMEsE AE
ALsta= AAld 2-13 5L HHo R {7 @33 FXE ATt

A A4 2-9

AAld 2-10l4 ZAER 7] AAd 1-994 AzE Ar] 3skA] 3-98 FAHE 3EES AMESE RS
AQstas AAld 2-13 FUS HHo R {7 @33 FXE AT,

A A4 2-10

AN o 2-104 Z2ER 7] AAl 1-100o4 A" 7] 38 3-1022 A HE TFES AHeste A
S AYstae Al 2-17 T3 YHoz {7 HY FXE A

Al 2-11

A 2-164 SAER 47 Al 1-1104 Alxd 47] gk 3-118 FAHE sgEs ARgste AS
Aestars Al 2-13F FAF W o 7] WF A S Aei.

Al 2-12

A 2-164 SARER 7] AAld 1-12014 Alxd Z7] gk 3-128 FAHE eSS ARgstE AS
Aestars Al 2-13F FAF W o 7] WF A S AFei.

A A4 2-13

A 2-10M T2ER 7] Ao 1-1301A4 Alxd 7] 5484 3-1302 FAHE dges AHgshe A
= Algjstas A 2-19 Sdd WRie® 7] wF AAE AFEt

Al 2-14

AR 21004 BAER 7] AN 1ol AzE 47 S0 s-UR BANE S3ES Asat A
Asstae AAel -1 FAR WHOE §7] WP FAEF ALHAnh,
Bl 2

A 2-100l4 TAER A7) Hlald 1-104 A" 7] s 4-12 ZAHE e S ARgdhe s
Aestals Al 2-13F FdF W o 7] WF A S AFei.

AA 9 3-1

2l 71 fol s AFo = Ag/IT0E AHFsta dHEHYE &, 1 9o AF FAFoE 7] e 5-12
A E FFES 70 me FAZ ?’-‘}OPT—, I $ol T3 (interlayer) o2 47| )8k 528 HA|H =
SIES 5 e FAR S, I 9o AF 5T ] sehy] 5302 FAH b

o FAS FAGG. cloA 2 Aol KAL) G ST TANE HTE Y Es
o 1-1014 AzE 7] S5t 312 BAHE SRS 3
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[0201]

[0202]
[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

[0219]

[0220]

[0221]

[0222]

S=50d 10-1201721

Tk, ololA 1 9ol WA FEFOE V] e 552 BAIHE SFES 30 mo] FAR FAShL,
9ol AR FRYFoR V] e 5608 BAIEE SHFHES 0.5 me] FAR FAST. oA 1
Sloll g AFoR NgAgE 200 mo] FAR FABI, F7] BF FHE AFEGTh olw) A7) 1% A

= [e]
L < , T
LGS A7) EREE A7) 23T Tl diste] 10 3% X6t

A $5EF D A7) AR FYUF Fo| dete] 50 FH%E EFeta ATt

O

3
A X4 3-2
AAld 3-10l4 ZAER 7] AAd 1-2004 AzE Ar] 3skA] 3-22 FAHE 3EES AMESE RS
ALJstas Al 3-17 3 Hoz {7 ¥ FAE AZSAC).
A A4 3-3
Ao 3-10A] TAER A7) AAd 1-304 Alzd A7) 334 3-307 FAHE IJFES AHLstE AS
ALJstas Al 3-17 43 YHoz {7 ¥ FAE AZSAT).
A A4 3-4
AAld 3-10l4 ZAER 7] AAd 1-40)M Az A7) 3ehA] 3-42 FAHE 3EES AMESE RS
ALJstas Al 3-17 43 Hoz {7 ¥ FAE AZSAT).
AN 3-5
AAld 3-10l4 ZAER 7] AAd 1-50M A zE Ar] 3shA] 3-52 FAHE 3EES AMESE RS
ALJstas Al 3-17 I3 Hoz {7 HF FAE AZSAT).
A A4 3-6
Ao 3-10A] TAER A7) AAd 1-694 AxzD A7) 334 3-602 FAHE IJFES AHLEE AS
ALJstas Al 3-17 L3 Hoz {7 ¥ FAE AZSAC).
AN 3-7
AAld 3-10l4 ZAER 7] AAd 1-700M AzE Ar] 3ekA] 3-72 BAHE 3EES AMESE RS
ALJstas Al 3-17 43 Hoz {7 ¥ FAE AZSAT).

A A 3-8

A 3-1e4 TAER 7] Al 1-80A4 AlxE A7) s 382 fAH= SES AREske S
Aefstals Al 3-13F LA W o 7] WF A S AlFei.

A Al 3-9

A 3-1e4 TAER 7] AAle 1-994 Alxe A7) s 3-92 fAlH= eSS ARgske S
Aelstar= Al 3-13 FAd WHow 7] T FAE AFe i

A A4 3-10

N

A 3164 SRER 7] Al 1-10014 AlxE 7] sekA 3-100.7 FAIHE SHeteS AHEehe
= Agfstas A 3-19 Sdd WRew f7] wF AAE Az

AAld 3-11
Ao 3-10l4 T2ER 7] AAld 1-116A4 Alzd 7] 3teh 3-112 A HE 3FES AHgete 2ls
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[0223]

[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

S=50d 10-1201721

Alelstars AAlel 3-13 SdT WHoer {7 Hg FAE A
A A4 3-12
A 3104 52
Aleletare Al 3
A A4 3-13

AAjel 3-101M ZAER 7] AAlel 1-1391M Az 7] #HehA 3-1302 FAH= e ARSshe A
o =

2 Agsas AAd 313 FAR WO §7] WY PN AL,

Ao 3-10l4 T2ER 7] AAld 1-140A4 Alzd 7] 33k 3-14= A HE SFES AHgete Als
Alelstars Aol 3-13 FdT WHoer {7 g FAE Al
Bl 3

A 3-1014 EAER A7) Hlale] 1-2014 Alx
Alstals AAld 3-13 $AF PP {77] wF FAE ALt

H7t 1
Al 2-1 WA 2-14 9 Hlale] 20 wE f7] g gAe] g 5ads 4

£ 371 & 1o YERHAE.

=
[
oX,
tilo
o
N
L
ol
ol
3
o
)
.
iy
=)

F 1
V) B&(cd/h) | MFAE(CIE) Ho &3 FF(A

X v max) (nm)

A 2-1 5.3 42 0.330 0.612 518

A o] 2-2 4.8 39 0.327 0.611 517

A e 2-3 4.8 38 0.328 0.613 517

A Ao 2-4 5.0 35 0.325 0.615 516

A Ao 2-5 5.1 35 0.326 0.614 516

A Ao 2-6 5.3 41 0.328 0.611 517

A Ao 2-7 5.4 40 0.331 0.613 518

A Al 2-8 5.3 39 0.330 0.613 518

A Al 2-9 5.8 34 0.329 0.613 517

A Ao 2-10 5.1 37 0.329 0.612 517

A Ao 2-11 4.8 40 0.327 0.611 517

A Ao 2-12 5.3 35 0.326 0.615 516

A Ao 2-13 5.3 36 0.330 0.613 518

A Ao 2-14 5.0 34 0.326 0.615 516

vl alof] 2 6.1 33 0.327 0.611 517

& Farshd, A ] 2-1 144?1 2—14°ﬂ o F71 ‘?:I% FA = Hlate] 20 wE fr7] wg AR e nlast
[e)

7} 2
AAlef 3-1 WX 3-14 2 Hlalef 3o M {7 g FX g g & L N A4S HUrslgled, o A9
& 371 A 20 YERISY.
F 2
A 8HV) A& (cd/A) A=} % (CIE) Ho g (A
< v max) (nm)
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[0238]

[0239]

[0240]

S=50d 10-1201721

A 3-1 5.4 20 0.661 0.338 625
A e 3-2 4.7 23 0.663 0.337 626
A e 3-3 4.7 24 0.662 0.338 625
A Ao 3-4 4.2 29 0.660 0.340 624
A Al 3-5 4.3 30 0.661 0.339 625
A Al 3-6 4.8 23 0.661 0.338 625
A Ao 3-7 4.9 22 0.660 0.340 625
A Al 3-8 5.1 21 0.662 0.338 626
A Al 3-9 4.7 26 0.660 0.340 625
A Ao 3-10 4.9 25 0.662 0.337 625
A Ao 3-11 4.6 27 0.660 0.340 624
A Ao 3-12 5.1 23 0.662 0.338 625
A Ao 3-13 5.3 21 0.661 0.339 625
A Ao 3-14 4.9 24 0.660 0.340 625
Hlalof 3 5.6 19 0.661 0.338 625

E 28 Fastd, Ax
o E&o] wom fHA
o) Aol Al B o
= AL oy v
N P ek Bogk
$59 H

100: 7|

110: A1 A=

1200 1715
121: 43 +4
123: 43 %
125: @335
1270 A2 FF

129: Az F=¢

130: A2 A=

of\e

ol

of\e

of\e

3-1 WA 3-140] w& F7] T

qwel 4 AES bl A

\

\

\

~—130
~—129

T™127

~—1251120
~—123
~—121

~—110
100
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