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AdEE: JE20dgd; JE299d; = leﬁ‘rQﬂUr Ci-C; &4 = A%hd CCip oFE ol

s T 7] dwk

R
Zuy AIAEEAYG WY, tert FE, JpakE, EgvEdd B ddE A

ﬂﬂ}?;:—; HIASEAY dd e wdz X3y opvl; QE; v AY megs X3ty 9 10-tslo]=g
O}iﬂl s RS EAY HER2 X3 ERoladd, AERIHIE B HUERZIIEFEola, Rge (eCy ©F

Yol
wowwe] woh o vgA e Fdede] w2y, g7] Awd 19 B, Qv 2 9 39 R A Ry, WA 49
1

Ry WAl Ry 2 Ryy, ¥ 59 Ry, Ry & Ry, G2 79 Ry 2 Ry, L

= = Aol X3d dHd; o
gd; gelud; #AdHAY vd BE feldez AgE Efold; HAFHAY HdR X3E wEelnt
Z; MZ2SAE; ozFd; duzEged; MzxFRYd; NRFREe; uXAHAY fdE X9 gt
29; AdESY; Jd2ag9ey; d2a29ed; B vegg X8 G-y obdolth

w el wo wpehA g el =, ] dukd 19] A, dRbA 2, 4 259 R WA Ry B 7] At
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[0076]
[0077]
[0078]
[0079]
[0080]
[0081]
[0082]

LRSI

-3-9)-9H-7}1}=(9- (2" -bromobiphenyl-3-y1)-9 H-carbazole)
- 20 -

P A g

L 54

O
9-(2'-B. 2 &2 nlo] ¥

ugs A7) 9

AA o
A
A 1

[0083]
[0084]
[0085]
[0086]
[0087]



[0088]

[0089]

[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

ZIHES 10-2015-0029340

3-(9F7MFE-9-)Ed BEY oA =(12.0 g, 42.1 mmol)$} 1,2-TholB2mulAl(50.0 g, 211 mmol)S
THF(480 ml)ell 91 & Ak WEYHS 53 &9 o] MAE AASEY.  AF2E(11.6 g, 84.3 mmol) S <

o= jul
R4 (160 mDol 391 F 47] wggole] I F FAHOR of 3087 Ak MEYS Ba AxE AA

dvh.  AFAOR HEy) s EdddEs

ZE (2.44 g, 2.11 mmol) S FY3aL 2447 Fot F 1L
AT, WSS AS JdEolAEo|ER FET F &l AlAsm AFAZR AIFT. I F, to|EFREd
g/t EdgnE AfgE AddaeeeEadas Ao 14.0 g9 FIHA 1S At

FA 1. Z=EA (FAB) m/z 397 [(M)+]. 'H MR (500 MHz, CDCls): & 7.23 (t, 1H), 7.29 (t, 2H), 7.37 ~

7.44 (m, 4H), 7.49 (d, 1), 7.52 (d, 2H), 7.60 (d, 1M), 7.63 (s, 1H), 7.66 (t, 1H), 7.70 (d, 1H),
8.15 (d, 2H).

32 1 9-(2'-(F g d-3-d)vlo] A d-3- )-9H- 719} (9-(2' - (pyridin-3-yl)bi  phenyl-3-y1)-9H-
carbazole) (PC-Py)

HDEB o
Pd(PPhy),. K,C0,
B h = -

"
| THFME, O, rellux /
e v
A7) FA 1(2.00 g, 5.02 mmol) ¥} 3-T|HHIRZY o]A=(0.93 g, 7.53 mmol)E THF(100 ml)ell =<1 &
Ax BYS Fa) S ule] AaT AARAG.  BALE(1.39 g, 10.04 mol)& FHFFE3 nh)el ¥l F
WS RE B FlHOR o 30BN Ak MEYL B AAE AARAL.  AFHoR
0.20 g, 0.25 mol)¥ FY3Ha 2447 F oW, Wegee ddodHelE
@ F gulE AL AR k. 2 o, e/ EFEE A8 AgawE
Se9E AAse] 15 gol e 1% AT
9-2'-(Fgd-3-Hvtol A d-3-A)-9H-7}u}E © F& 75%. T, 58C, T, N.D. FI-IR (ATR) 711.3, 748.7,
804.3, 849.4, 926.2, 1001.6, 1024.5, 1117.6, 1166.0, 1229.1, 1313.8, 1336.2, 1407.5, 1451.0, 1592.1,
1928.3, 3053.1 cmf1 1H—NMR (500MHz, CDCl3): & 6.94 (d, 2H, J = 4.3 Hz), 7.20 ~ 7.26 (m, 4H), 7.31 (t,

offl )
L

2H, J = 5.3 Hz), 7.36 (d, 1H, J = 3.8 Hz), 7.40 ~ 7.55 (m, 7H), 8.06 (d, 2H, J = 3.8 Hz), 8.53 (s,
1H), 8.58 (d, 1H, J = 3.2 Hz). 13C—NMR (125 MHz, CDCl3): &6 109.5, 119.9, 120.1, 123.2, 123.3, 125.4,
125.9, 128.2, 128.4, 128.6, 128.7, 129.9, 130.7, 130.8, 136.8, 137.0, 137.4, 140.0, 140.6, 142.9,
147.9, 150.6. Mass m/z, 550 [(M+H)+]. Element analysis Calcd. for CyHyoNo C(87.85%) H(5.08%) N(7.07%);
found C(87.85%) H(5.08%) N(7.06%) .

S 2 ¢ (B)-3-(2-BEr¥d)-1-dd X2 X-2-¢1-1-Y ((E)-3-(2-bromophenyl) -1-phenylprop—-2-en—1-one)

Br ] Br

o] 0
FFhzBr =
SO & GRS

dgole FFE(3.0 g, 6.50mmol)F 2-BHEREIZUYE)|E(0.96 g, 5.20 mmol)E oA EL)EY(20ml)
Y3 DBUC0.98 g, 6.50mmol)E F7Fslar 17A1ZF &9t 57 wiksiley,  whg E3ES A2o= uUE £ 9
BolAH | ES} S/HTE o] &3] MH3IH. s 55 %Wu}mﬂ oF AFEA Ll AA3

[e)
-
oq Il 8:]_,_':',(5« O-]O—]/\)\E]'- oﬂEIuEQE /E\Eia \1_3 qu,}__r——c‘).o;]
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[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]

ZIHES 10-2015-0029340

SHA 3 ¢ 4-(2-B2Rr¥HYd)-2,6-t) 3 d 3] & v d (4-(2-bromophenyl)-2,6-di phenylpyrimidine)

O Br HN - MH; O = O
- . M Mo Br
HC

A7) Z=7HA 2(3.0 g, 10.4 mmol)9} WX n|thulo]= Flol=2E 2ol (1.62 g, 10.4 mmol)E oEH2(80 m
Dell @i 25 (1.12 g, 20.9 mmol) S F7kate] 12A413F Feb &7 wwratsich.  AdE A sgEs
ol #staL o g2 SR AlHste] A4 aA] ses AU

& 69%. 1HNMR(4OOMHZ,CDC13) © & 8.65 (dd, 2H), 8.27 ~ 8.23 (m, 2H), 7.94 (s, 1H), 7.74 ~ 7.71(m,
2H), 7.56 ~ 7.44 (m, 7H), 7.32 (t, 1H).

AE 2 1 9-(2'-(2,6-ydd Y ud-4-d)vlo] H I-3-)-9H-FIn}=( 9-(2'-(2,6-diphenylpyrimidin-4-
y1)biphenyl-3-y1)-9H-carbazole) (PC-PPyrim)

) C N
N PA(F Pha)u. Kol O3 " D ¥ »_@
* THF#Ha0, reflo ; =
- 2

A7) 7+ 3(3.0 g, 7.75 mmol)#} 9-FH-9H-FIulE-3-L R B Y A= (2.66 g, 9.30 mmol)S THF(120 ml)ol
59l T A WEHE 3 &9 Ulg AAE AAGY. ¥EFEE(2.14 g, 15.5 mmol)S FHT(30 ml)dl
5 F AV wkEgde FEJE T FrlHow of 308t Fa Hi—‘é—%% Fal APARE AAGAY. HEFHO
2 HEHY|~ EgudEayye g5 ( 0.44 g, 0.38 mmol) S T8t 15417 B¢t sk5F wulksigitt. ¥k
EHES Feor UE 5, ddolAEolEs} %%#L o] & o}&l AAsigtt.  #F715S 74 o
2 AZANN F &0E AAGY 1PES & F golFraRYe/AN EgenE ALz ddaznEa
5 AAste] 2.1 g9 S3tE 28 At

S8 50%. T, 92.8°C, T, N.D. m/z 550 [(MHD'1. 'HNMR(400MHz,CDCl:): & 8.53 (dd, 2H), 8.08 ~ 7.97 (m,
5H), 7.62 ~ 7.56 (m, 4H), 7.53 ~ 7.43 (m, 11H), 7.26 ~ 7.13 (m, 5H).

dE 3 9-(2'-(2-3d-6-p-Ed = g | -4~ ) vlo| 7 d-3-U ) -9H-7}1} & (9-(2' ~(2-pheny 1 -6-p-
tolylpyrimidin-4-yl)biphenyl-3-yl)-9H-carbazole) (PC-TPyrim)

£ 56%. T, 97.4°C, T,N.D. m/z, 564 [(MHD 1. HNMR(400MHz,CDCLy): & 8.51 (dd, 2H), 8.06 (d, 2H), 7.96
~7.94 (m, 3H), 7.60 ~ 7.55 (m, 4H), 7.52 ~ 7.43 (m, 7H), 7.27 ~ 7.13 (m, 8H), 2.41 (s, 3H).
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[0108] E 4 0 9-(2'-(6-(vfol | d-4-)-2-F D I g m] -4~ ) ulo] H D -3-Y ) -9H- 7M1} (9-(2' - (6-(bipheny | -4~
y1)-2-phenylpyrimidin-4-y1)biphenyl-3-y1)-9H- carbazole)(PC-BPyrim)

)
OO0, 0

[0109]

[0110] & 51%. T, 110.80C, T.N.D. m/z, 626 [(M+H)+].IHNMR(4OOMHZ,CDC13): § 8.55 (dd, 2H), 8.13 (d, 2H), 8.07
(d, 2H), 8.01 ~ 7.99 (m, 1H), 7.71 ~ 7.59 (m, 8H), 7.54 (s, 2H), 7.50 ~ 7.40 (m, 9H), 7.28 ~ 7.15 (m,
5H) .

[0111] e 5 ¢ 9-(2'-(6-(YEZEd-2-U)-2-7Hd ¥ 2| v] -4~ ) vlo] H F-3-A ) -9H-7}} 2 (9-(2' - (6-(naphthalen-
2-y1)-2-phenylpyrimidin-4-yl)biphenyl-3-y1)-9H- carbazole)(PC-NPyrim)

[0112]

[0113] FE AT, T, 104‘20(:, To N.D. 1H NMR (400 MHz, CDCls): & 8.58 (dd, 2H), 8.51 (s, 1H), 8.17 (d, 1H), 8.07
~ 8.04 (m, 3H), 7.94 ~ 7.87 (m, 3H), 7.65 ~ 7.60 (m, 5H), 7.55 ~ 7.49 (m, 8H), 7.26 ~ 7.14 (m, 6H).

[0114] #HE 6 : 3-(4'-(4,6-d e d ¥ 2l v e-2-<) nlo] H -2~ ) -9~ d -9H-7Fu} & ( 3-(4'-(4,6-

diphenylpyrimidin-2-yl)biphenyl-2-y1)-9-phenyl-9H-carbazole) (PC-3BPPyr im)

[0115] g

[0116] & 45 9. MR (400 MHz, CDCl): & 8.57 (d, 2H), 8.25 (dd, 4H), 8.12 (s, 1H), 8.08(d, 1H) 7.96 (s,
) 7.57 ~ 7.47 (m, 15H), 7.40 ~ 7.36 (m, 5H), 7.21 (d, 1H), 7.14 (dd, 1H).

[0117] #HE 7 : 2-(4'-(4,6-d# ¥ 2lu)e-2-<) nlo] Hl -2~ ) -9~ d -9H-7}u} & ( 2-(4'-(4,6-
diphenylpyrimidin-2-yl)biphenyl-2-y1)-9-phenyl-9H-carbazole) (PC-2BPPyr im)
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[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]
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Ol L

|
M.z M

Sy
hesy

TE& 48 %. i NMR (400 MHz, CDCl3): & 8.64 (d, 2H), 8.29 (dd, 4H), 8.10 (dd, 2H), 7.99(d, 1H) 7.60 ~

7.46 (m, 8H), 7.46 ~ 7.40 (m, 4H), 7.35 ~ 7.21 (m, 7H), 7.12 (d, 3H).

FFE 8 ¢ 3-U'-(4,6-HHdIFE e d-2-d)vtel A d-2-)-9- (Vg Al -2-)-9H- 7M1= (3- (4" - (4, 6-
diphenylpyrimidin-2-yl)biphenyl-2-y1)-9-(naphthalen -2-yl)-9H-carbazole)(PC-3BNPyrim)

[ e

> OO
L N

FE 41 %. 'H MR (400 MHz, CDCl3): & 8.61 (d, 2H), 8.27 (dd, 4H), 8.16 (d, 1H), 8.12 (d, 1H), 8.03 (d,
2H) 7.98 (s, 1H), 7.94 ~ 7.85 (dd, 2H), 7.68 ~ 7.38 (m, 17H), 7.30 ~ 7.27 (m, 2H) 7.17 (dd, 1H).

AFE 9 2-(4'-(2,6-tHA Y g uH-4-d ) vpo| H I -2-Y )-9-3 d-9H- 7} = (2-(4' - (2, 6-diphenylpyrimidin-
4-y1)biphenyl-2-y1)-9-phenyl-9H-carbazole) (PC-2BPPyr imB)

& 50 %. 'H NIR (400 MHz, CDCl3): 6 8.90 (d, 2H), 8.41 (dd, 2H), 8.36 (d, 2H), 8.24(t, 2H) 8.11 (s,

1H) 7.75 ~ 7.61 (m, 8H), 7.60 ~ 7.38 (m, 13H), 7.27 (d, 1H).

Oft

= _10 ' 2-(3'-(2,6-v 9 d I v d-4-d ) uto] H I -2-2)-9-# d-9H- 7= (2-(3'- (2, 6-
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[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]
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diphenylpyrimidin-4-y1)biphenyl-2-y1)-9-phenyl-9H-carbazole) (PC-2BPPyr imA)

TE 40 %. 1H NMR (400 MHz, CDCl3): & 8.71 (dd, 2H), 8.23 ~ 8.07 (m, 6H), 7.67 (s, 1H), 7.62 ~ 7.45 (m,
10H) 7.43 ~ 7.00 (m, 12H).

g8 11 0 3-(2-(2,6-"uEE v Y-4-2) ¥ d)-9-3 4 -9H-7}}E (3-(2-(2, 6-dipheny I pyr imidin—4-
y1)phenyl)-9-phenyl-9H-carbazole) (PC-3PPyrim)

a0
é@

TE& 45 . 1H NMR (400 MHz, CDCls): & 8.53 (dd, 2H), 8.27 (d, 1H), 8.15 ~ 8.09 (m, 2H), 7.72 ~ 7.53 (m,
7H) 7.47 ~ 7.41 (m, 8H) 7.35 ~ 7.19 (m, 7H).

FE 12 1 9-¥d-3-(2-(2-Hd-6-p-E L I F v d-4-A) A ) -9H-7} 9} (9-pheny 1 -3- (2-(2-pheny 1 -6-p-
tolylpyrimidin-4-yl)phenyl)-9H-carbazole)(PC-3TPyrim)

QL
Mo =N I
ED e
TE& 45 %. HNIR (400 MHz, CDClg): 6 8.51 (d, 2H), 8.26 (s, 1H), 8.14 ~ 8.06 (m, 2H), 7.70 ~ 7.53 (m,
7H) 7.46 ~ 7.39 (m, 8H) 7.30 ~ 7.19 (m, 4H), 7.07 (d, 2H), 2.32 (s, 3H).

38E 13 ¢ 3-(2-(6-(nfo)H d-4-d)-2-H d J 2] v D -4-L) A ) -9-H d -9H- 71} (3-(2-(6-(biphenyl -4~y 1)~
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[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

[0142]

[0143]
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2-phenylpyrimidin-4-y1)phenyl)-9-phenyl-9H- carbazole)(PC-3BPyrim)

T& 48 %. H NMR (400 MHz, CDCl;): & 8.54 (d, 2H), 8.27 (s, 1H), 8.15 ~ 8.09 (m, 2H), 7.79 (d, 2H)
7.71 (d, 1H), 7.63 ~ 7.60 (m, 2H), 7.55 ~ 7.36 (m, 17H) 7.31 ~ 7.21 (m, 4H).

FFRE 14 3-(2-(6-(VzEa-2-d)-2-dd I 2 v d-4-) 5 D )-9- 3 I -OH- 7} 8} & (3-(2-(6-(naphthalen-2-
y1)-2-phenylpyrimidin-4-y1)pheny!l)-9-phenyl-9H- carbazole(PC-3BPyrim)

oL )
M. =N
ETB s

& 47 %. 1H NMR (400 MHz, CDCl3): & 8.62 (dd, 2H), 8.36 (s, 1H), 8.22 ~ 8.17 (m, 2H), 8.01 (d, 1H)

7.77 ~ 7.63 (m, 6H), 7.49 ~ 7.33 (m, 13H), 7.28 ~ 7.19 (m, 3H) 7.09 (d, 1H).

Add - 3EY 284 54

7] s S FAdE = 1 WA 59 Ystetd AdE 6] & 19 Ageskglh:

lo,

X1
s}3t= =7y HOMO LUMO Eps] e Tm Tg R
(eV) =2 =9 o S R E B (C) (C)
(eV) (eV) (nm) (eV)

38E 1 3.57 -6.07 -2.05 363 2.96 N.D 58 R

(PC-Py) SXE

3etE 2 3.55 6.07 2.52 442 2.83 N.D 92.8 A2 Q1
(PC-PPyrim) FAE

3% 3 3.56 6.13 2.57 440 2.85 N.D 97.4 q A ol
(PC-TPyr im) SXE

33E 4 3.54 6.09 2.55 450 2.53 N.D 110.8 A Q1
(PC-BPyrim) IXE

3gHE 5 3.45 6.06 2.61 459 2.47 N.D 104.2 A Q1
(PC-NPyrim) srE
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ox
N
]
o,
2
il
oft
ol
o
oX,
e
ol
i)
it
Lo,
Jo
N,
e
o
b

Az o) 5L ot Aol 1 A 59 o] FAH A

AAd 10 39E 1€ o83 BNAF 229 A=z

2 oA AT SEE 1(PC-Py)S AN gAY g TAE AREA AEste] AAAG AAE A
Shlth. AXE W xR AFs5om, AMgE Alge thed 2tk

719 B FF2 JAFESAI =107 T3 f7] 7|8s AMgstslon, AT B8 65 Ase &
2]-(3,4-ol & @ t}o] & A M0] @ # ) -Z g A~ e WA F | o] E(PEDOT-PSS) 9+ tho]-[4-(N,N-tho] EHolu] &) -3 d A}
o] ZEZILHTAPC)E 712 ARGt w3 ERE Am= v &[2- (4 6-thol EF 229 d) It E-C2, N]
(AZYUE) o)gu5D (Flrpic) & AMEEIG e, AxRFES AR D}OMILJ A 2Atol=-4-(ETH A
) HAD(TSPOD) & AHE3ITH. 45 Alme gEE2go ]C(LlF)S’Jr FuEADS AFEskl. =gk, wg
Z3 AFFEE Alold X E(exciton) AAZFOZ N N'-tho] 78l -3, 5-¥l A (mCP) & AlE3l9on | 2}
o0&, &2A] FZE IT0/PEDOT-PSS/TAPC/mCP/PC-Py: Flrpic/TSPO1/LiF/Al ©]At}.

arpel ARe et g PEon Fasketh

IT0 718-& &9t OIAEEE‘ des o8] &AM 30T AR F 110 719S dapde] Aejds
ol gste] EAAUG ¥ 1x10 torre] ¢4 HelH §718S AF FAAUG.  FFFYF PIOT-PSSE 29
SEE o]gate] 60 nme] FAR RSl om, TAPC, mCP H TSPO1& 0.1 nm/s®] &= FAate] zbzb 20
mm, 10 nm % 35 nm FAZ FFsdt. FA G TAE AR § 23

M (PC Py) AG ZHE A8
Flrpic¥ SAlel %1% Z&ste] 25 o] FAZ FHAALH, o THAE5E
Flrpicx 0.01 nm/s%cl.  LiF+= 0.01 nm/s9 S22 1 mme FAZ dAsHSG L, Al% 0.5 nm/sec«] %Z.Li?
T2 100 nm®] FAR Pt A% A F Ca0 FFEAS el A FHEE o] &3t axE UEES

o},

A+ §].tﬂ— 1(PC- py)il = Aﬂo J})\X}A Wi} TAE EAg x%%o]_oq 6Ve] X«]Cﬂ—oﬂ/\-] okxl & & 20. 7%, ;d a8
32.9 cd/A, AHEFEE 19.0 Im/W 2 CIE 1931 MHFAHEE 7|FO0 R x=0.14, y=0.282 e} 9531 FAel4 b
F EAS B, o]k s (1000 nit AL 6.8VE SAHEHS

AAA 2 : SFHE 28 o8 FUIHA TFEA AR

B el g e 2(PC-PPyrim)E M 1Y TAE Az H&sto] {7174
°

WgaAE ALY

ok &Ake] ARRHAL AN TAE EZdo 3FE 2(PC-PPyrim)E &3 A o]l A 13 53
=
A7) 8HE 2(PC-PPyrim) S HM<lgAxlo] Wy T AE EAR H835lo] 6V Aol FAEE 22.5%, HF

Sk
H= =
&8 35.2 cd/A, AHAES 20.4 Im/W 223l CIE 1931 MFARE 7|02 x=0.14, y=0.272 YEY, 953 A
ARlg WY EAE BT, o)Akt G5 A(1000 nit )2 6.8VE SAHFUT.

AAd 3 SJHE 3& o] 8% #U1AA TFLAE A=

wowel GA SEE 3CC-TPyrin e P4 AY FAE Am2A 4§t fU1AA WhEAE Ageel
2apel ARsge A0 B2E 246 SRE SPCTPyring A8e A oleldli ANel 13 SA

ol

LI

}7] 3tgE 3(PC-TPyrim)& HAQlgaxte] Wy 25 Bda H83le 6Ve] Aol A adE 24.4%, AF
39.3 cd/A, AHEEE 22.8 Im/V 283 CIE 1931 AHEE 7|F 02 x=0.14, y=0.282 YEI}, 53 3
ol I BEAS B, olaAe FE AM(1000 nit A 6.9V 2 SHEA.

£ ol o>
r_ o N

Hj3e] 10 NN'-To|7hEd-3,5- A (mCP) & °] &3 F71-A dF2Ae A=

ool e sigteel 543 vasty] f8) ulPE A ¥ S2E AgRA AEste] {714 T3
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2AE AFEGT Aol AL A FAE BF n(PE HEF A olgel: AAd 19
g3kt

F7] mCPE A FaAte] 4y $~ERZ HE3le] 6V AYelA] dAEE 19.3%, AFAEE 30.9 cd/A, AE
S 17.9 Im/W 283 CIE 1931 MATE 7|02 x=0.14, y=0.27= e},  o]Axe] F+& (1000
nit AL 9.8V & A=},

HAAd 4 BFE AE o83 {F71HA LFARY A=

w wgelM 3 shkE A(PCBPyrim)E 4 1 TAE ARRA HEgate] {713 wFaAE AL
o AR ARG AAA 1A A E AXFTOE ALEE nCPE AFESHA] @83 TAPCE 35 mm FAR F
ZE(Y. aga, HA Y =RE ARE EA(2-dHdygduyE-C2,N]olgE () (Ir (PPy)s) S AF&3A
t. APAHo=Z A Fx& A= F7= [TO/PEDOT:PSS/TAPC(35 nm)/PC-BPyrim:Ir(PPy);(25 nm)/TSPO1(35
nm)/LiF(1 nm)/A1(100 nm) ©]SLT}.

A7) 318 4(PC-BPyrim)E H4 1% Axte] Wd $AER 28kl 6V Agelr IFE g 18.4%, AFE
# 57.3 cd/A, AEEE 33.2 Im/W 283 CIE 1931 AFTE 71702 x=0.29, y=0.6322 e}, o]&
ZFe] P& Z9H1000 nit AL 6.1VE SA AT}

Hl e 2 @ 4,4 -H]AN-7PHEY)-1,17 -Hlo) A (CBP) S ©]8& f713A 23 229 A=z

BowolA FAE SEE A(PC-BRyrine] S ass] A 4,47 -Hl2N-hE)-1,1 ko] S W(CB
P)& 34 A E2E AnzA Agste] A4 WY £AE Agsd. 249 ALAPE w4 FaE
40 BPE 488 2 olglol el 49 FAeher),

A7) CBPE HA ol Axte] Wy S A~ER H&eto] 6V detolA $xad 14.5%, HAFEE 44.3 cd/A, A
HES 25.6 Im/W 283 CIE 1931 MATE 71F 0= x=0.29, y=0.622 YEFTF.  o]Axte] 75 #<¢H(1000
nit AshH< 6.6VE2 =AHHAT

AAd 5 S{HE 58 o8 F7|AA TF 22 A=

oo A e S3E 5(PC-NPyrim)E A4 Q1 $2E Am2ZA A&ste] {71 WEAAE AL S
o Ak A2 A 10M A E AA TR AFEE mCPE AFESHA] @Al TAPCE 35 mm FAIR &

233t aga, A g ERE ARZ oFE() HIEE-AdFEY) ofEoAEYE
(Ir(pq)zacac)% /\}-%6‘]-%!\4-_ @ﬂ@gi, _’;\_Z]' TE ‘%‘ ;—(:]%" Pl‘m]TLf ITO/PEDOT :PSS/TAPC(35 nm)/PC-

NPyrim:Ir(pq)sacac(25 nm)/TSPO1(35 nm)/LiF(1 nm)/ A1(100 nm) ©]3it}.

A7) 3% 5(PC-NPyrim) S 24 <134 A=) w3 s AER H&sto] 6Ve] Aol Uxad 11.4%, HFHE
£ 19.6 cd/A, AEES 11.4 Im/W Z228]aL CIE 1931 MAEE 7]F2 2 x=0.60, y=0.392 e}, o]&x}
o] % AHH(1000 nit AL 8.2vE AT}

vl 3 @ CBPE ©] &% [7IHA &3 2A9 Ax

= oA gk 5= 5(PC-NPyrim)e] S/ vlwstr] f1s8] (BPE AA Q1% T2E ARZA HE3ho

F21AA G 225 ARSI, 229 A B AN TAE B (BPE A8 A o]o= Al

59} FdslArt.

A7) CBPE AA ol Axte] Wy S 2~ER H&ato] 6V detolA $xas 10.5%, AFEE 16.9 cd/A, A

HES 9.81 Im/W 283 CIE 1931 MATE 71F0 =2 x=0.61, y=0.392 YEFTE.  o]Axte] F& #<¢H(1000
t A

ni oh L 8.3V2 =AHUr}.
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[0172] oo B @l B4 RS PA J1ESE o A Bl A4S A AdA oA ol
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weld, el 4249 el A% 4795 1ol Sokuel sl elRekn @ Aol
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