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(phenanthrenylene), *|3 = H]X|3kE QFEHAMD 7| (anthracenylene), A3 E= HXZE ZFoTHIA
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d & 7] (naphthacenylene), *|3 T+ W X3E IAdA 7] (picenylene), X3+ = v|X|3kd HAY A7)

o

_8_



ZIHSd 10-2011-0083947

(perylenylene), A3 H& H|X3E eI A7) (pentaphenylene), X3 HE H|X3E AR DAY]
(hexacenylene), ¥ = #AgdE A7 (pyrrolylene), A& HE= H[AgHE S
(pyrazolylene), A8 = H|x& % oln|ttEZLddA 7] (imidazolylene), X3 &= nx8E o|ntiZad a7
(imidazolinylene), X3 i n|x3g o|u|t}z3 g tld @ 7] (imidazopyridinylene), X3 i u]x3kd o]

vtz gl d @ 7] (imidazopyrimidinylene), X3 = H|X3d I gtjda 7| (pyridinylene), X3 Ei=
H| x| 8kE 3 g x]d @ 7] (pyrazinylene), X3 F= v xgE I vt d @ 7] (pyrimidinylene), X3k FE&= W] X]3E
H A=A (indolylene), A¥ H= H|XFE Fld7](purinylene), X3 F& H[X$E FE=gddy]
(quinolinylene), X3k T wixgd &FXdA 7] (phthalazinylene), X3 & v]X]&E AEIX I
(indolizinylene), X3 T v X3y v=Elglt)d A 7] (naphthyridinylene), X3 EE v X3H HUEzd
A 7] (quinazolinylene), X3 H& B]X3H Alzg]dA 7] (cinnolinylene), X3+ T H|X3E gL A7)
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<4 1>

Ar A% i HX3E CCypolEaly] 2 X3 T v X 3E C-CyallHl 2ol A7 2 o] Foizl o 2RE A

a1 WA 39 Aola

-(Ar),~ = a7} 2 ®= 39 A, A4 -Ar-& AR FLsAY ol & it

Ry WA Ry @ Ry WA Ry A2 E=gAoz S, sz Az}, s|=227], ofn|wy], Alojwr], 7282
b, A3 E vX S CCedE Y], A8 EE vAEE GCeEAldr], A EE uAFE (0,2 7]E 7],
218 == vA3E C-Caod A7l X8 = vX3hE CeCypobE 7], A3 T HX 3 C-CypdlEHl 2ol 7],
NQDQ)E EAIEE 25, 2 -SiQ)QQ)E BEAEE IFoR o]Folzl #o2HEH MY, A7 ¢

WA Q= A& SR, 4, 22 4Ab, S|=EF54A7], ofnwy], Alekwer], JtERALE, A $ E= H]A
S CrCoed 7], RS = WX CCo&AId 7], A% = HIAEE CCd71d7], Ag = v ghd
CrCa&=A171, A& = HIAIEE CeCyobd 7], B A8 = HIA S GGyl Hl 2ol 7|2 o] Fo]3] wtow

LR
ne 0 VA 59 Hiolt.

R, 7l A A= 2 AT AdS3 A7) A2dS Abolel ARAE AL Y] aEAE 3R Al
= XE f7] EF 22 AleE
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A7) shere 1R EASE AP 4% L AAE BE 553 & don ke AEw oud 29 2t
ub, ol AER f7) WH pde DEE, DAF UE, WAL 5o 542 ML+ A
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3¢ Aol 4 WA 602N E $AR LEA 1 U 39 89 F PL ANEAS 22 ek Aleltt,
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k1

k1

4= A 19 f7] g Ao sp-AY) dsg A7) s ek Aol

&= 5 A 1, 2 % Bl 19] {7 2F 2ake] As-dF dwxE a2 EE 742 yeRd Aol

ol

AAY 1, 2 D Hlad 19 7] @Y Axle] A3 w 22 Zhzk YEeEld Aot

6>
w5 AA7] A A W
st7] g8h] 12 BAIEE 27 Al dnh:

<54 1>

Ar2 X3k &= v[X3E CCypold =y &

ﬁ(
rlet
o

= HAEE GGl zolEA7|2 o] FolXl domRE A

o E Eol, AV Are AR S5yPAOR, XF Ee HXFE AdAr], XEF Ee= A EE e d )
(pentalenylene), X%+ T+= H] ]_EJ oldld @ 7] (indenylene), X3+ Tx B X3td X e d 7] (naphthylene),
28 e v 28y ol=d dd (azulenylene), X3 = v x3H Ay dA (heptalenylene), X8 FEE= H| X
k¥l olthAld @l (indacenylene), X3 = H]X]3kE ofAlyZ e @ 7] (acenaphthylene), X3 FEi= v X3y =

FoddA7](fluorenylene), |3 = H[X|Zhel #HAvtdld A 7] (phenalenylene), A3 EE H[X]3E AdEY
@ 7] (phenanthrenylene), X3} == v X8ty StEZ A 7] (anthracenylene), X3 E= v X3y ZF o
Hld @ 7] (fluoranthenylene), X3+ T H|Xgd Esdzld#d 7] (triphenylenylene), X3 T H]X|3HH
gtolgld A7) (pyrenylenylene), X8 W= H|X|&E o]l A dd D@7 (chrysenylene), X3 = H[X|ZE 1}

|

TebAd ¢l 7] (naphthacenylene), *$ T H]X&E A dd7|(picenylene), A& T B|X3E FHddd
7|(perylenylene), X3t Zx H|X3g FEpAID A7) (pentaphenylene), A3 EE HX$E dApAIA7]
(hexacenylene), A%k = HXEE  IJEAA7](pyrrolylene), A H= #A3E IS
(pyrazolylene), X8} E= H]ﬂ%% oluttE A A7 (imidazolylene), X3 H&= H|XZE ojn|tiEe A
(imidazolinylene), X3 Hi= W|X3E olu|tfzd] 2|t d @ 7| (imidazopyridinylene), X3 L= H[X|$E o]
U]\ﬂriv‘ﬂﬂulr/]‘é{ﬂﬂ(1m1dazopyrimidinylene) 28 = v xgE gFudd 7] (pyridinylene), A3 EE=
H 2 ge F g2 d A7) (pyrazinylene), X3 L& B]X3tE Fvc)d A 7] (pyrimidinylene), 2|3 E+ v X3
H A=A (indolylene), A¥ Hi= H|XFE Fld7](purinylene), X F& H|X$E F=gdd]
(quinolinylene), X3 T uv|xgw TeE}x]d@dl 7] (phthalazinylene), X3+ T v XF A=A A7
(indolizinylene), X3 T v X3y v=Elglt)d A7) (naphthyridinylene), X3 L= v X3 HUEyd
A7) (quinazolinylene), A& = v]x3H A =gdd 7] (cinnolinylene), 23 TE= v X3 QviEd 7]
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(indazolylene), H| X 8kE FpulE A @A 7] (carbazolylene), X3 T HIX3E  AuxdAr]

|3t
(phenazinylene), X3+ T+ H|X3 % FHIEZt]dd 7] (phenanthridinylene), X& E& H| X3 dolgtdd
7](pyranylene), X3 =& H|X3IH AZw|IdA7]|(chromenylene), X3+ Eix HXZHE WHFzFeddl7]
(benzofuranylene), X3+ T+ W] X3kE E]e#H|d#7|(thiophenylene), & F+= H|X|$E HlZE QA
(benzothiophenylene), X3+ Ti= H|X|3% o]AEJo}Z A 7| (isothiazolylene), A3+ T H|X|3hy HllFo]n|
7] (benzoimidazolylene), & X3 T H| X3 FH o] HAIZUA# 7] (isoxazolylene) & o] Fo]x F o 7K

§ Agd 5 g
7] Are AR e MATE GCuobdaly] 2 A3 Ee nATE GO Rl R o FolR Fomn
B Aem 4 glon), old] @AEE A o,

g Zol, AVl Are ME mEdoz, sddyl, (e AHLEY], 00 AL, (ComCuobe)s
a7, (e Cuok) MG, AuEAANS], C-CoATEDNA], T ZFEL A, C-Cuotd
FeELA], T (CrCuot)EL A7), EReaddr], C-CoRAERo AU, (002 ER e
7], (CrCuot) EF o daA7], H(CrCuol) EFoaddr], dmgar], ¢-C2Aurdar], o
CotIVEE Y], (CrCuob)rEa], H(CCyole)rday], EL], (-0 atEadals], o
(Gt Z)RFE A7), (CCob2D)bE ], H(CCuote)bady], sdEadair], C-CotadEr)
da7), G(C-CrdDAGEANDA] (CCpot)AdEREAY], O(CCuok) At e gAY, Fe g
7, e RIS EREN T (C-Cutz) S 2 H a7, (C-Cuot) el d ],
9 Cuck) I T, Al dar], C-CoRAA = DAY, O (C-Co ) A 7], (CmCuotd) )
el dar], T(CeCuold) A dadr], Mo nthEdus], -y Aol nthE 7], T(C-Cy )
ZolnthE A7), (CrCyobd) Mol nthE 7], H(CrCuobd) il zolveEealy], otz dar],
Cr-Co el m ksl et 7], Tl(C-Cu2Z) olmtkzd g tday], (CCuebd) ojntizslzgdar], o
(CCuobd) olvltz e dar], ovjtzslalntdar], ¢-CoZdolrthzs el dar], o(C-Cy22)
olulehzs el m el a1 7], (CoCuobdd) olvthzs 2 meldalz], @ v (CCuold) olr|tizv vt of
Folxl FoRFH Agd  glov), ool @EHE AL otk o714, A7) (CIAYE AF EE 2

A Wgr], 4z, zrdr], $dr], ddr], 84d7], JAdr], 4 S48 23 5 da, A7) GCuot

e A9], HEgs), dELY], 9 E2edYs)E 23T + gout, oo $HHE e ohth
47 at -Ar-9] W B85S e A0EA, 1WA 39 A5 £ Ak AE Fol, 7] a1, 2, ®E
2 z @ % qvh,
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=
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[0140]

[0141]
[0142]

[0143]

[0144]
[0145]
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Br. Br >%o o>§<
= o) Buli -B -
NBS () s B0 n-BuLi O B-0
. CH,CI o THF " O
Et o N )7 -78°C ->rit.

Et N
=240 A 5}551
Z7H A2 34
9-o| & 7}u}=(9-ethylcarbazole) 20.13g(100.0mmol ), N-B 2 R 4=Alo]u] = (N-bromosuccinimide :NBS)
3.738g(210.0mmol), ¥ CH.Cl, 100mLE 223eH EFES AF-2(¢F 25TC)dA wikele] F3HAl A 53.54g(98%] 4

8)% FE9

1
H-NMR (300 MHz, CDCl3): d= 8.121 (s, 2H), 7.568 (d, 2H), 7.281 (d, 2H), 4.319 (q, 2H), 1.419 (t, 3H)

13C—NMR (75 Mz, CDCls): d= 138.8, 129.0, 123.5, 123.2, 111.9, 110.1, 37.81, 13.69
slo2 19] IHA

-76°C9] =glololo] A Hj2e A Z7HA] A 2.758g(10.00mmol)S E|Eg}slo] = 2 F2H(THF) 20mL9} E38l1 ==
-RE g E(n-BulLi) 15.6mL(1.6M in &2F(Hexane), 25.00mmol)E H7}s &, 2417 <k -78Co| A uyk &

2-0| AT ZEZAN-4 4 5 5-HEZHE-1.3.2-t] AR 2 T (2-1sopropoxy—-4,4,5,5-tetramethyl-1.3.2-

dioxaborolane) 6.3mL(30mmol)& THF 10mL¢} ZE3+sl &ES H7lsloith, o] & &EE AL (oF 25C)0 =

£ wytsle], 3HEHE 1 2.50g(56%9 &) 5T

1

H-NMR (300 MHz, CDCls): d= 8.700 (s, 2H), 7.957 (d, 2H), 7.439 (d, 2H), 4.435 (q, 2H), 1.477 (t, 3H),

1.418 (s, 24H)

13C—NMR (75 MHz, CDCl3): d= 142.1, 132.0, 128.1, 122.9, 107.8, 83.5, 37.6, 24.9, 13.7

A 2: 3= 29 A
7] W 2o wet SR 28

]
oX,
o
o
32
o

Fe(llCl N
0 e o asey ]

=511 N
Et =7Hdl B Et
S2HH C
Et
N
o —
0-8 A
—— O 5
THF N O%
78°C > rt, ‘
T Et
slete 2

=72 B2 3A

o D7k 20.13g(100.0mmol ), Fe(II1)Cl; 13.06¢(210.0mmol), % CHCl; 20mLE “&-Zol A nyteh %

9- ;{éx'ﬂé]'
o] FZHA| B 34.97g(90%9] +&)& FA5IA ).
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'H-NMR (300 MHz, CDCl3): d = 8.443 (s, 2H), 8.234 (d, 2H), 7.882 (d, 2H), 7.549 (m, 6H), 7.307 (d, 2H),
4.487 (q, 4H), 1.535 (t, 6H)

FC-NIR (75 MHz, CDCly): d = 140.3, 139.0, 133.5, 125.7, 125.6, 123.5, 123.2, 120.6, 119.1, 118.8,
108.7, 108.6, 37.6, 14.0

= 7 ﬂ ce SA]

Z7HA) B 34.97g(90.00mmol), N-H 2R ZEAolu = 40.052(225.0mmol), 2 CH,Cl, 90mLE AFLoA] &3 = A
Aste] =714 C 48.18g(98%2 +&)< ATt

'H-NVR (300 MHz, CDCls): d = 8.335 (d, 4H), 7.854 (d, 2H), 7.583 (d, 2H), 7.492 (d, 2H), 7.280 (d, 2H),
4.389 (q, 4H), 1.480 (t, 6H)

FC-NIR (75 MHz, CDCly): d = 139.3, 138.9, 133.4, 128.3, 126.1, 124.8, 123.2, 122.5, 119.0, 111.6,
110.0, 109.0, 37.7, 13.8

5|32 99] 1A

-78T ¢ =glojolo]lx Hjzio| A FZHA C 5.462g(10.00mmol)S HIEg}slo] =2 FH(THF) 20mLe} E¢tsla =2
T-RE g E(n-BuLi) 15.6mL(1.6M in #*F(Hexane), 25.00mmol)S 73k 3, 2A17F FoF -78TolA iyt &
2-0| AX R EA-4 4 5 5-HEFHE-1.3.2-t] A 2 & (2-isopropoxy—4,4,5,5-tetramethyl-1.3.2-
dioxaborolane) 6.3mL(30mmol)<S THF 10mLe} £33t EES H71slict. o] & 255 A2(9F 25TC)o=
<8 ankste], 9tE 2 2.95g(46%2) FE)S T3S

’

'H-NVR (300 MHz, CDCl3): d = 8.74 (s, 2H), 8.53 (s, 2H), 7.99 (d, 2H), 7.89 (d, 2H), 7.54 (d, 2H), 7.47
(d, 2H), 4.48 (q, 4H), 1.53 (t, 6H), 1.45 (s, 24H)

A4 3: 3= 39 A
71 g 3ol weh shibE 3% ST

g 3>

= CeH1z  CeHiz
\ 2 . Cul, 1,10-phenanthroline, K,CO4 O CH NBS
Br O'O Br DMF . R SETS
155 °C O rt.

S2tH D

Gy
Br N
N O CgH
Br Cul, 1,10-phenanthroline, K,CO3 6113
O CeH13 +

DMF CH
> 155 °C O e
O CeH13 N
2t F O O
B mamE

Z7H4) D2l A

Iz

Izg
.

O

FhutE 17.06g(100mmol), 2,7-tlB 2% -9 9-t] 3 A-9H-ZF 2 dl(2,7-dibromo-9,9-dihexyl-9H-f luorene) 50.75g
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[0173]

[0174]

[0175]

[0176]
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(100.0mmol), Cul 1.904g(10mmol), 1,10-#HIFEZ 5.460g(30.00mmol), K.CO; 23.46g(170.0mmol), = Tj=€

ZEolu|=(dimethyl formamide:DMF) 100mLe] E3+ES 155T oA 12A17F H<QF mwksle], Z37HA] D, 40.50g(70%
o] F8)E AU

1

H-NMR (300 MHz, CDCls): d = 8.235 (d, 2H), 7.933 (d, 1H), 7.690 (m, 4H), 7.487 (d, 4H), 7.387 (m, 2H),
2.063 (m, 4H), 1.558 (m, 12H), 1.203 (m, 10H)

1e}(:—NMR (75 MHz, CDCl3): d = 153.2, 152.2, 141.0, 139.3, 136.8, 130.2, 126.3, 125.9, 123.4, 121.8,
121.5, 121.2, 120.9, 120.4, 119.9, 109.7, 55.7, 40.2, 31.5, 29.6, 23.8, 22.5, 14.0

=74 E9] 34

=24 D 40.50g(69.99mmol), N-B 2R <=Alolu]|=(N-bromosuccinimide:NBS) 10.85g(6.499mmol), = CH.Cl,
100mLE ¥8at 2L A2 (9F 25T)dA mut 3l 8% 5. 36.820(80%2] FH)E =319},

1H—NMR (300 MHz, CDCly): d = 8.344 (s, 1H), 8.127 (d, 1H), 7.665 (d, 1H), 7.558 (d, 1H), 7.505 (m, 7H),
7.287 (m, 2H), 2.063 (m, 4H), 1.195 (m, 12H), 0.872 (m, 10H)

13C—NMR (75 MHz, CDCl3): d = 153.9, 142.7, 141.1, 139.5, 136.3, 130.8, 126.3, 125.7, 123.5, 121.8,
121.5, 121.3, 120.4, 120.9, 119.8, 109.6, 55.5, 40.3, 31.3, 29.1, 23.8, 22.8, 14.5

3} s 2 39] THA

=24 E  6.575g(10.00mmol), =7+A F 2.461g(10.00mmol), Cul 190mg(1.00mmol), 1,10-ddE
546mg(3.00mmol), KsCO; 2.346g(17.0mmol), % TIHEEZEZ ol =(dimethylformamide:DMF) 20mLe] &&ES 155

TAA 12A17F B9t mukale]| 314 D, 4.607g(56%S) F4&)2 3435t

H-NMR (300 MHz, CDCls): d = 8.536-7.282 (m, 20H), 2.320 (m, 4H), 1.191 (m, 12H), 0.627 (m,
10H)

371 A F= 8] wkgA] 3Ael whel vhEat o] ARtk ZhhbE (8.708g, 50.00mmol)S N-H
2R A4kl 1 = (NBS) (8.899g, 50.00mmol) H EH|Eets| =2 FH(THF) 100mlo] EFES 4-(25T) A wunte}
o], Z7HA F 11.70g(95%2] &) F533}.

'H-NMR (300 MHz, CDCls): d = 11.701 (br, 1H), 8.205 (d, 1H), 8.015 (s, 1H), 7.504-7.201 (m, 5H)
FC-NIR (75 MHz, CDCl3): d = 135.4, 131.4, 124.0, 122.2, 121.1, 121.0, 120.1, 118.9, 113.3, 111.1
<g}shA 3A>

NBS

THE Br

Lz
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[0179]
[0180]

[0181]

[0182]

[0183]

[0184]

[0185]

[0186]
[0187]

[0188]

[0189]

[0190]

[0191]

Ni(cod)s, 2,2"-bipyridyl
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THF
60 °C

sgl= 3

&7 @A 3elA e st

106mg(0.6758mmol), = THF 10mL

e 3

22X

222mg(0.2703mmol ) ,
& 60CA

Ni(cod),
nHkEke] | aE 1, 130mgS

186mg, (0.6758mmol),

Satgic,

2,2'-bipyridyl
o B3

'H-NMR (300 MHz, CDCls): d = 8.527-7.192 (m, 20H), 2.318 (m, 4H), 1.201 (m, 12H), 0.637 (m, 10H)
A 19 Mw(E%F Hat £A) = 114440, PDI = 2.31

StAdd 5: stz 29] A

&t7] kg4 5ol weh aEAt 28

Br B ]
N L \?/ O I
%0 Qj§< CoH !
oB _PBo . *'* Pd(OAc),, P(Cy)s, Bu,NOH Et
@;(/ \:/ CeHirs THF
L N 70°C
. _
sHas1 e - 1
EEEE] 2832
271 FAdelol A A8 E SRHE 1 94 mg(0.2093mmol), 3Hek= 3 172mg, (0.2093mmol), ZEhgE(I1) olAlHC|E

(Pd(0Ac)s) 10mg(0.04186mmol),
Eo} Ry
wukahel, 3A 2
'H-NMR (300 MHz,
(m, 121), 0.637 (m, 10H)

AFA 29 Mw(EZ

227 39 FA

3}o] = 2 A}o] = (Bu,NOH)
. 182mg & 53T

CDCl3): d = 8.

EYAZF2 AL ~A(tricyclohexylphosphine:P(Cy)s) 24g(0.08372mmol), FE

1.8mL(1.8318mmol), = ST 20mLe] EFES  100TlA

527-7.192 (m, 26H), 4.472 (q, 2H), 2.308 (m, 4H), 1.674 (t, 3H), 1.201

B[ BxEF) = 49580, PDI = 2.51

21 6ol wet 18z 32 AT}
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[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]
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<yh-g-2 6>
B 7N\~ _ _7
Et = 1 )
N \ N Ny
SSY g~>< B 2
og = _ _Bo Pd(OAc),, P(Cy)s, Buy;NOH CeHyz
&b N\ /‘\ \} THF \CsH1a
Et 70°C O
N
- 2873 B
471 FAddl 29 39HE 2 137mg(0.2137mmol) 2 BFE 3 175.8mg (0.2137mmol) S AME-SITHE A& Alls)
aE 7] G 53 BAE PUS ol §dtel IRA 3, 12Mmgd FEIFA.

'H-NMR (300 MHz, CDCl3): d = 8.527-7.192 (m, 32H), 4.494 (q, 4H), 2.308 (m, 4H), 1.695 (t, 6H), 1.201
(m, 12H), 0.637 (m, 10H)

AFA 39 Mw(F2 Ha £45) = 57300, PDI = 2.33

Hrtel 1 : 33E9 ¥wF B4 HU (£ AE)
7] A1 WA 39 WV &5 29 E
< sk, WA, 1EA 1
(Shimadzu UV-350 Spectrometer)Z o]-&
3 1 AFAE T 29 JERATH
ShA, A 18 EF¢ldd 10 sXE2 FAAA, Al=(Xenon) FZ7F G&ro] )
(Spectrofluorometer )& ©]-&3}o], PL(Photoluminecscence) ~HEZHS ZA 3}
WEsly o A9E = 39| YA
£ 29 302RY &9 F 182 1 WA 3L 58 FF 5SS UEY
o

A4 19 Hof PL w3 S-S oF 398mmolxt, :EA 39 A

2 PL(photoluminescence) ~HAEHS Hrlgtoax 2zt e 4t
EFqldd 0.2mMe] FEZ FAAA, Awl= fHo]-350 L~ EZWE
H

bol WV E4 29EYS S4B

o mlo o
_i

O
|
k1
Sh
>
w
=2
=
_O‘L
r-
i
ol
o

Al A a] 1

ITO(indium-tin oxide) & 271 ol ZH T AT 7|FS 7R AAH T, IT05 A3 A9 oA
EZ o]g3le] Yste BYow dEdsta thAl Aol AlAslsitt. 4] 1T0 4ol PEDOTS *x3hst AHF 4
= YA 8 A& (Bayeriit e Batron P 4083)& ¢k 50nm ® 99 FAR @Fo] mEIS T 200CoA ¢k 0.54]
b &<t Wlo]F (baking)dte]l A¥ TS FASUT. A7 AF 7535 A, S==2Al(Chlorobenzen
e)ol A7 &R 1 E Ir(ppy)s(5 wth)S X33 4335 JAHE XAHES 29 FYshal, 180T 2=4 30
B7F wo]7) Agsle] uEA 1 2 Ir(ppy)s= E93F H3ES FAsGu. AV AY 55 48 AR
9 R AL 2AES =¥ Z® A 0.2m FEHE AR, V] A 75T 2 FTY A= 4
A=Y vx¢ 23 38 £EE 2dTo=A, 217} 50mm o 25mme] HEF Sk, AV wFT AR
FTEE 4310 torr olat® SASHA TPBIE W& ZHato] 40me] AR FEZL AT T, A A £
= AR LiF 2 AlS 8oz Tk, A Y5 (1nm) T} A2 5 (100mm) & x4 0.2 P, 7]
U Ax12 Az, 32 A R 2 ule] AL r = g A8 AlA(crystal sensor)E o] 838t =4
shAth.

AAA 2



[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]

[0214]

[0215]
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Hluq 1
43S P4 Al 28X 1 Ao CBP(4,4'-N,N'-t]7putE&-n]=ld: 4,4'-N,N'-Dicarbazole-biphenyl)& A}-8-3}
At AE ALstae F7] AAld 19 U e R {7 w3 AxE AT

H7t 2

A7) AAE 1 A 2 2@ obae] 19 §7] 23 A o] thske] PR650 Spectroscan Source Measurement
Unit.(PhotoReaserch)Z o]&38}o], A7] WF(electroluminescence) A7), AF 2%, = 2 (AF) 5& ¥

he Fasc.

71 Aol 1, 2 3 vlae] 12589 Az f5r] 23 2o 72 2 A Aestd e & 19 2ok

* 1

No. o= 4T 535 e AR 55 | AX 9% a5
A= [cd/Al
AN 1 170 PEDOT:PSS | 3152} TPBi LiF(1nm) 15.1
(150)nm (50mm) | 1:1r(ppy)s (40nm) /A1(100nm) (6.0V)

(5 wt%)
A A e 2 110 PEDOT:PSS | a23-%} TPBi LiF(1nm) 26.0
(150)nm (50mm) |3 1r(ppy)s (40nm) /A1(100nm) (6.2V)

(5 wt%)
Hlad] 1 110 PEDOT:PSS | CBP: It (ppy)s TPBi LiF(1nm) 25.0
(150)nm (50nm) (5 wt%) (40nm) /A1(100nm) (6.0V)

AN 19] 7] W xxpe] -] WG A7) P TE E 482 FxErh. o)A, AAd 2 9 v ]
FoRFFe] SHERA Ir(ppy)sE AHESIERE, A 2 9 Bluld 19 7] F Ao mpg-dr] 2
7] 2 g & o49h TAFS ISkl Eek, AAld 1, 2 9 Hlald 19 AS-AF HWE e o
-3 = Ea =5 %62 Fxdr

A7 ®O1RFEH, Al 19 {§7] F 2k 6.0V 5 ASE skell A 15.1 cd/AS] EE&S yERaL, AAlY
20] 7] W A= 6.2V 5 AY stelA] 26.0 cd/AY E&S YERN I, H 4

19 #7] & JaL e ARE
6.0Ve] & A stolA 25.0 cd/Af] &S YERIS AT Ak & 19 AF 5&E $8e], 7] 2
21 2 2% B4 A EyEd dste] g TAER gl EEHoR oUAE A (transfer) T
FAeE g T A
AFE TAER 7]E FEd AR T 54 JdF EHE dgte] TrER A8 F e Awn d=A 3
7] ot 19 w3Fel ARSE (BPE & 4 A k& 59 As-Ai HE adEE Sl 7] AAld 12
29] ol ARgE nEA 1 H EA 3 Hlald] 19] WgTo] AHgE (BPEY =2 M3 o)F HEE zh=
A& ¢ g A =3, =60 A3 2z Fote], nEA 1 3 38 A7 A& AAld 149 29
7] &G b= CBPE AE3E Hlad 19] f7] 23 Aol wgte] $49 =S HHE 4§ dn

ok o] ® 5 UM 6omFE AAd 1% 29 f7] W A 4 A4 5L e HAF £ 9

100 7] &g 27

11: 7]
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PL 22MIZ] [a.u
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—— &R
—iEx3
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R=2% )
.......... H|mof 1
10+ ALA[O]] 1
] AA[of 2
T 14
Q2
<€
z ]
H O.‘l*é
all 1
s
7l
0.01 4
1E-3 -
E ‘ | T T ‘ ‘
i A 10 12 14 16
et (v)
Ed6
T H| o 1
1000 Aol
] AlA[Of 2
~ 1004
= ]
L
jol
3 ]
W 103
u ]
14
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THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

FRI& B A

RBA

S EREESE

BEG®)

REMABINEABHIEREY

KR1020110083947A K (2E)R

KR1020100003941 RiEH

ZEdaTHAatt

ZEHTHERLE

ZEBFARLNA

YANG HYE YEON
o5

JOO WON JAE
F#H

SON JHUN MO

AR
=T

KANG HO SUK

3N

o

oy > 44 02
fob HY o
ol 1 R )

C09K11/06 HO1L51/50

2011-07-21

2010-01-15

patsnap
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