SIHSd 10-2012-0049709

G (19) di3rel=-53) % (KR) (11) Z/AME  10-2012-0049709
» (12) F7/ME3FE(A) (43) BALA 201249059179
(51) FAE3EF(Int. Cl.) (71) &9
CO9K 11/06 (2006.01) A 2=EH o] F4 3 AL
(21) =993 10-2010-0111103 HAEEHN JEXT R 128( %)
(22) =94% 2010:d11€09% (72) EgAk
AAF D A < LR
BdeE shew R e 1002
ukEA
A7 % A 459 gy oSO A
1007 A
(R 7j==)
(74) gg<d
E3HAY o) E

A\
K
w
S

MATY IV TN
ii
N N
BN




(72) 2=}
L Skg
ANE SFA IR 117, 204% 14015
A3 ako}u E )

SIHSd 10-2012-0049709




SIHSd 10-2012-0049709

=597 Wsl

AT8 1
3l7] sleaow FAEW, Al 2 A2 448 X3 w1 = W xX3E 9HEE OF 22, X £E v X8E o)du
F7IAADF g A

I+ 54, 25 A3 e vx3kd 98k a5 SF0A AEEE Aol AR
o © 1 A= h N =1 O 1t
Al

AT 2

37 3
A1 F EE A2 el glelA,

A7) werE 0F B4 ¥ d(phenyl), WEZE (naphthyl), vlo]#d(biphenyl), El#d(terphenyl), 22
KN

d(phenanthrenyl)S X&3l= Zo] 542 AA QY T~E B4,

Y (pyridinyl), ¥3HD(bipyridinyl), FHA=UU(quinolinyl), °]&HA=
A (quinoxalinyl), El¥&dd(terpyridinyl), ¥ FA=3<U(phenanthroliny
(e}

A1 e Al 2 Foll SlolA,

A7) A 2 B4 10209 oF(aryl), C1-0209] ¢ (alkyD) S ¥k Aol 549 A4 A% 5
E 4.
3736



[0001]

SIHSd 10-2012-0049709

A1 EE A2 ol oA,
A7 wEES % 24, A7) oldad aF B4 9 AU wEE O B Ao A3AE C1-C209 ofE
(aryl), C1~C209] <Z(alkyl), C1~C209] &=A](alkoxy) =7Zl(halogen), Alolx(cyano), A™H(silyl) ZFol
A AEE = Ao] A9l AA P T2~E B4

AT 7
Al 1 A
A7) A1 AF vERE A 2 A5

470 A 1R Al 2 AT Aole] Xt WHEASS T,

A7) AFEASZL, s8] Aoz mAEY, Al 2 A2 7H7he AF T v xdE Bes aF 22, 2%
EE MY olyay IF BE, Ev A3 EE A SE PSS 0§ EFA MdEEE Zlo] 54 A4
01 TAE EAR o]FojX= Zo] B FrHANF LA

A

) (]
oA dwe
Az

A7 8
Al 1 A
A7) A1 AF vERE A 2 A5
A7) A 1R A 2 AT Aol YAEhE HHEAFS 238},
A7) HREASE, 7] Fstao® AEM, Arl 2 Ar2 47be X3 i a3 U a5 24, 28
EE MY o)yay 1§ BE, Ev A3 EE A SE PSS OF EdA MdEEE Zo] 53 A4
01 TAE EZHR o]FojX= Ho] 5 F|AAEF AL,

71 A R EAE 2A2 HSA Sl &8 Theety =" Aol ol d4E= Aol 5FEQA F718A
figi gt
g 4 A

7] & & oF
[e]

w+ EEE A S2E 24 9 olF ARSShE fUldAE A B Aol wo yAAes, o
He g7k Jhset 3w 5 g age] Hold A 2y e 4 Bl ol XFste] o]FoAE f7]H



[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

[0008]

[0009]

[0010]

[0011]

[0014]

SIHSd 10-2012-0049709

W 3 7] &
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(1) HA, FH71F Yol AF-"-2AFo]=(indium tin oxide; 1T0)¢} 2& EEE &2l Y= (anode)S &
cheia=

(2) 471 &= ol 43F9SHIL:hole injecting layer)S FAdsth. F3FUS5S T2 317 g 1-1=2
¥AIH+= g g2 Alold (copper phthalocyanine(CuPc))S 10nm WA 30nm F7A = F2ksle] HAdFT).

(3) T, A7 A3TUS dol 4355S HIL: hole transport layer)& gttt olelst AF4EHT2 o)
7] 3}shal1-282 FA|E+= 4,4'-bis[N-(1-naphtyl)-N-phenylamino]-biphenyl (NPD)< 30nm WA 60nm A% ==t

EEREPEEE

(4) e, A7 AFFES Ao WFEA= (FML: emitting material layer)S dA3dt). oluf Qo uwe}
L=HAE (dopant)E F

d& Eof, 4FEAZTE HA g
(grayscale)S ®dsHA dt}. d& £ a}
dicarbazolbiphenyl (CBP)E 30nm WA 60nme T4 = =35}
2 BAH = olgw A == o] &Hr).

(5) v&, A7) BEAZS Abd HAx44Z(ElL:electron transport layer) 2 HAFYZ(EIL: electron
injecting layer)S dA&EAo=w FAsIth, olu, Ay AxEEEZFL sH7] 3 1-60% FEAEHE tris(8-
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RH-807 RH-308 RH-309

olgtoll M=, & ol wE FIIAAEFLAE AN A TAE 24 F, A7) 34 RE-0012 ®71"
2~ S|

[e]
HA Qg TAE EAHS o2 5o A A3,
314 o
1. 3-bromo-dihydrobenzol3,4]carbazole?] 343
3-bromo-dihydrobenzo[3,4]carbazoled ol#e} & w2210 o3 A A},

AL

o
N »,
w N erNHNH? . HCI AcOHIEOH ZnCliAcOH _ |
Br

ZT

TFAHeR, 27 T ST (2-round flask)ol B-teralone(25g, 0.17mol), 4-bromophenylhydrazinuim
chloride(38.2g, 0.17mol)9} acetic acid® ethanolel] ¥ 1A3F F<¢b FFAZG, =5 A-2(room
temperature) 2= A &, o (filtering)dtil {wE  Z(evaporating) AT, 7)o zinc
chloride(58g, 0.42mol)$} acetic acidE ¥il, 30&E&< SFAT. 225 Foz Y v &8 S
A 713, MC/PER A2 (precipitation)ate] 3-bromo-dihydrobenzol[3,4]carbazole (35.5g, yield:70%)E At}.

2. 3-bromobenzo[3,4]carbazole?] &3

3-bromobenzo[3,4]carbazole o} e} 2 WH-§-2]2¢] 3] A E .

uE-o A9
“ i e DDQ/benzene ~ i
Br = Br =

TFAHeR, 29 T Zgk23o| 3-bromodihydrobenzol3,4]carbazole(20g, 0.07mol), 2,3-dichloro-5,6-
dicyanobenzoquinone(19. 8g, 0.09mol)¢} benzeneS Y A-&ox 3A)7F &<t wwk(stirring)dtt}. Ethyl

acetate® F=(extraction)dtal, £vjE FEAIZ ¥, silica gel colum®Z AA|(purification)d}e] 3-
bromobenzo[3,4]carbazole (15.9g, yield:80%)2 A3it}.

3. 3-bromo-9-phenylbenzo[3,4]carbazole®] &A

3-bromo-9-phenylbenzo[3,4]carbazoled o}#o} & vk-S-2]30] o)) A FT}.
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| N ’e 3;—@ __Pda(dba)y, Pt-Buly
- T NaO8u, toluene /CL‘
Br |

TAFoR, 294 T ZT2F9] 3-bromobenzol3,4]carbazole(bg, 0.017mol), bromobenzene(4g, 0.025mol),
Pd2(dba)3 (0.42g, 0.046mol%), P(t-Bu)3(0.14g, 0.069mol%), NaOBu(2.4g, 0.025mol)<} tolueneS ¥l 130T
oA 6AIZF Fot BFAY. 225 202 W¥Zksk thg, methylene chloride® F&E3lal &wlE FUAIT]
% silica gel colum®. & AA|8}o] 3-bromo-9-phenylbenzol[3,4]carbazole(5g, yield :80%)& AT},

4. 9-phenybenzol3,4]carbazole-3-boronic acid®] &4

9-phenybenzol3,4]carbazole-3-boronic acidi o}z e} & w240 ols) gAlwc).

» Q

2.5M n-Buli / ether

N L - N
onolln il o ns
Br o {(HOLB ‘

AHo R, 27 T Z8y23°| 3-bromo-9-phenylbenzol[3,4]carbazole (10g, 0.026mol)3} 100mLe] etherZ
WA 71T}, Dry-ice bath® %% -78C=E W& thg, 2.5M n-BuLi(11.8nL, 0.03mol)E A3 Hojr
I Aol 1AIZE FoF wHkAZIt), ThA] dry-ice bathZ &%E5 -78C=Z W# th& triethylborate(10. lg,
0.05mol)E 38| Wojme|ar AFLoA 4x7F b WHkAIZITE, 100mLe] 2N HC1E Wil quenching® th,
s SEAIG. AdE A4S dq™sta,  SFT hexane2®  3-43]  A|”g(washing)dte]  9-
phenylbenzo[3,4]carbazole-3-boronic acid acid(6.1g, yield :70%)S <Ar}.

5. RH-001¢] 34
3}&Al40) A RH-0012 TAIE AM % TAE BEHL ofgiel 2 wk&A5e oa) A Fct.

E

H} Al 5
Q E; E]
CN & N F‘:I(PPH_,\_, KaCOy
O + [ i
O (HO)B” % Ll
2

TFAHo =z, o]+ T g2~ 3-bromo-9-phenylbenzol[3,4]carbazole(2g, 5.4mmol ), 9-
phenylbenzo[3,4]carbazole-3-boronic acid (1.8g, 5.4mmol), Pd(PPh3)4E THF/H20(20mL/20mL)el] YL 8A]3+
F<t 3FA]71t}. TLC(Thin-Layer Chromatography)® Hbg &9 3 255 Aoz Udl v, methylene
chloride® F&3ta &vlE& SHAIZl 3, silica gel colum®2 AA|sle] RH-001(2.2g, yield :70%)= ¥R
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u:% *Joﬂ Sl F-E-2 Ao =(IT0) =9 33 WA o] 3mm X 3mm 2717} Y%= Fejds & ARG, A7) 1710
C (650A), NPD(400A), 7371 s}stal4e) A RH-0022 FAlE AN Q¥ s2E B4 7] 824142
-12 4/\151 EHEE 5% F7Fek 233 (200A), Alq3(350A), LiF(5A), AI(1000A)9] A& Ausadt.

*—‘O

0.9mAS A 1670cd/m2(5.4V)E YEFIA o™ o] CIE x = 0.658, y = 0.3395 YERST.

23 el2

713 Ao QlE-¥l iA}o]C(ITO =9 33 WAo] 3mm X 3mm A717F HES dEde & Agesitt. 471 110
% CuPC (650A), NPD(400A) 7] 33240 A RH-0030. 2 BAE A Q133 3 4~E BHo| A7) 382148
RD-12 EANE ZHEE 5% 347}1 g2 (200A), Alg3(350A), LiF(5A), AI(1000A)¢] =~ 2 A=aldtt.

0.9mAd A 1780cd/m2(5.5V) & WERIA o™ o] CIE x = 0.659, y = 0.3385 YERSIT.

2303

7] Aol ﬂ%—ﬂ—ix}ol‘:(m =9 g WAo] 3mm X 3mm Z717F HEF #Ede & AAsAG. 471 110
= CuPC (650A), NPD(400A), A7) 3}shal40] RH-0060.2 FAE HM %3 T2E Z4d A7) 3184142
RD-12 TAE EHEE 5% x47};¥ k= (2004), Alg3(350A), LiF(5A), AL(1000A)2] A= Aslct.

0.9mAd A 1752¢d/m2(5.3V) & YEFIRN o™ o] CIE x = 0.658, y = 0.3405 YERNSIT.

u:% *Joﬂ N F-E-S Al =(1T0)F¢] 2% WHo] 3mm X 3mm 2717 HEZF Y3 & AAsc. 47] 110
C (650A), NPD(400A), 7] &8t2l4e 4 RH-0192 ZAIR A Q1F $AE Ao 47| 32142
-12 4/\151 SHEZ 5% F7Fsk 233 (200A), Alg3(350A), LiF(5A), AI(1000A)2] A= Autaldct.

*—‘O

0.9mAd A 1724cd/m2(5.5V) & YERI o™ o] CIE x = 0.658, y = 0.3395 YERSIH.

A9lel5

718 el QlE-"-FAe] =(1T0)F9] & WAl 3m X 3mm A7|17F H%=% fejded & AAedvt. 7] 110
= PEDOT:PSS (800A, spin coating : 3000 rpm, baking condition : 120 C for 1lhr), A7] 3}sr2l40A
RH-0032.2 FAIE 24 Qg s2E S 7] sehA1-42 R)-12 FAE =¥UES 2% H7HgE 235 (250
A, 3000 rpm, baking condition : 100 C for 30min)= 2~¥ =¥ 3 t}&S Alg3(350A), LiF(5A) , AI(1000
A)e] &A= Autetaint.

0.9mA A 1593cd/m2(6.5V) & WEFIRN o™ o] CIE x = 0.658, y = 0.3405 YERSIT.

Hl w1

713 el QJIF-"-A|=(1T0)52] ¥4 WAl 3mm X 3mm 27|17 =% HEdst & A3t 47 110
% CuPC (650A), NPD(400A), 37| se+21-302 A€ CBPol|l 7] &8h21-42 RD-12 #Al€ =4 E% 5%
%7}8 g2 (200A), Alg3(350A), LiF(5A), AI(1000A)9 A= Agstgltt.

0.9mA°l A 780cd/m2(7.5V)E YeEFR o™ ol CIE x = 0.651, v = 0.3295 el
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[0226]

[0227]

[0228]
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#Z 1
ks A7 A= Agasd |[Jd¥ag  |CIEX) CIE(Y)
A A o1 5.4 0.9 1670 16.7 9.7 0.658 0.339
2 A o2 5.5 0.9 1780 17.8 10.1 0.659 0.338
2143 5.3 0.9 1752 17.5 10.4 0.658 0.340
A A] o4 5.5 0.9 1724 17.2 9.3 0.658 0.339
2 A] o5 6.5 0.9 1593 15.9 9.1 0.658 0.340
H] 3 o] 7.5 0.9 780 7.8 3.3 0.659 0.329

F1A & 5 Sl ubst o], Aol WA dyese dRadel Holua, W 7 Akl & 3=
= Il A=l o =

-7 2 AN -

B ool A 2 AAdo wE A P FTAE EAL 34 benzo carbazolo] meta YAE AITE I,
carbazol® Aol W&E 4, ol IF EE AWNES IFoRbEEH ddE Edo] Xgowy, &FE

@ 54 2 glo] SA4olm, s] Hetalse AL

3 IZ-SI—N 5

1714, Arl 2 Ar2 ZH7Ee X3 wi u|X s werE 08 2F X3 £ v X3E oldag 18 BA, ®
B A Ee aASE BYS OF 2204 APt Arlw Ar27h 2 A9 g3 F2E A, o9 g
Arl3} Ar27F o2 A v d Fz2E =g

ds 5o, A7 WIFH 15 =4

(terphenyl), ¥“W2=#d (phenanthrenyl)

Ad (phenyl), W= (naphthyl), wlo]#ld(biphenyl), EHd
state= Aol A oltt.

o rlo
B

=3, A olgaE aF EFe Tadd(pyridinyl), B A (bipyridinyl), FA=HAY(quinolinyl), ©]
A FAEAU(isoquinolinyl), F=aad (quinoxalinyl), Bl¥gld Y (terpyridinyl), HuAZ2dY

(phenanthrolinyl)& X3t Zlo] 5o},

t
rok
o

N

7] AME % BAL (1~0209] o} (aryl), C1~C209] &7 (alkyl)S E3tabs Ao Aot}

i

=3, AV WES OF EF, AV oldzy aF BFE 9 A HEE aF 2 4749 A$AE C1-0209
ol (aryl), C1~C209] <Z(alkyl), C1~C20¢] <=A|(alkoxy) &ZEZl(halogen), Alobx(cyano), AH(silyl)

FolA AElE= Aol EHoltt. oE E9, 7] X3A= e (methyl), A2 (ethyl), Z2H(propyl), °la
Z 2 (isopropyl), HHE(t-butyl), wEA(methoxy), ©lEA](ethoxy), HSAl(butoxy), EdugEdA"
(trimethylsilyl), 4, 94 F o= d}d & 9r}.

ol¢} & AHAM oF FTAE EHL  JulZE(carbazol)e 3,4 benzo carbazolo] meta YXE AL,
carbazol®] Hio| WE&FH I1F, oF1Y i EE AWEF 1Fo2HEH AYE Efo] X3Howy &£FE

=
=] RN B Y
& EYE 27 "nh ER, nH% ¥ wEse 39S 2 €

dF 5o, A7) Arl B Ar2 7272 of
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RH-293 RH-294

RH-298 RH-289

[0264] RH-301 RH-302 RH-303

RH-304 RH-305 RH-306

[0265] RH-308 RH-309
[0266] olgtoll A=, & wHe wE FUIHALFLAE M AF IAE 4 F, 4] 847914 RE-001E 71"
HA Rl T2E BAS o7 So] oS At

[0267] 34 of
[0268] 1. 2-bromo-dihydrobenzo[3,4]carbazole?] &4

[0269] 2-bromo-dihydrobenzo[3,4]carbazolee ol&#|e} &S wh-&-2l60] 23] A},



[0270]

[0271]
[0272]

[0273]
[0274]

[0275]

[0276]
[0277]

[0278]
[0279]

[0280]

[0281]

[0282]

[0283]
[0284]

[0285]

[0286]

SIHSd 10-2012-0049709

v
0 — Br ﬂ

i ) NHNH, . HCI _ACOH/EIOH_ _ ZnClyfAcOH Y

R N \ gl

Br

TFAHeR, 279 T Zg2=3o] B-teralone(25g, 0.17mol), 3-bromophenylhydrazinuim chloride(38.2g,
0.17mo1) ¢} acetic acidE ethanolell il 1A[3F St SFAAY. 255 4oz Wy ths, ofdtsta &
=2 Z@A7It}. o}7])9) zinc chloride(58g, 0.42mol)$} acetic acid® Wi, 30EE<H SFANT. 222 A
Lo2 Y & &wlE S¢A7)a, MC/PEE A3 (precipitation)d}e] 2-bromo-dihydrobenzol3,4]carbazole
(35.5g, yield:70%)E AUt}.

2. 2-bromobenzo[3,4]carbazole®] &3
2-bromobenzo[3,4]carbazole o} e} 2 wh-§-2740 o3 A E .

wLo A7

H H
Br | N | DDQ/benzene Br

TAFeR, 294 T Zgkx3Fol| 2-bromodihydrobenzol3,4]carbazole(20g, 0.07mol), 2,3-dichloro-5,6-
dicyanobenzoquinone(19.8g, 0.09mol)®} benzenes Yil Aol A 3A]7F &¢F wRESTE, Ethyl acetate® %
o, fmlE =947 & silica gel colum®® A A8 2-bromobenzol3,4]carbazole (15.9g, yield:80%)

g 29

3. 2-bromo-9-phenylbenzo[3,4]carbazole®] &4

2-bromo-9-phenylbenzo[3,4]carbazole o}z ¢} & w280 ola) gAlwc).

N
=
| )
H . L
Br N O Pdy{dba)s, P(t-Buly
+ Br —_— -
O O L NaOBu, loluene B’\/\WN““/\\
0 I
|

TFAHoR, 2 T ZE2To 2-bromobenzol3,4]carbazole(bg, 0.017mol), bromobenzene(4g, 0.025mol),
Pd2(dba)3 (0.42g, 0.046mol%), P(t-Bu)3(0.14g, 0.069mol%), NaOBu(2.4g, 0.025mol)9} toluenes ¥ il 130T
oA 6AIZF B¢ BFAY, x2E Aoz Yzkdlk thS | methylene chloride® FZsta £wjE ZWA7)
% silica gel columm® 2 AA|8t] 2-bromo-9-phenylbenzo[3,4]carbazole(5g, yield :80%)& LA},

4. 9-phenybenzol3,4]carbazole-2-boronic acid®] 34
9-phenybenzol3,4]carbazole-2boronic acide ol#je} &S WH&-2190] s A ).

HL-o Alg

Br N 2.5M n-Buli / ether (HO).B N
S —_— - o
I B‘o Elh
s W !
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[0291]
[0292]
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[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

[0301]

[0302]

[0303]

SIHSd 10-2012-0049709

TAFo R, 29 T ZAF0 2-bromo-9-phenylbenzol3,4]carbazole (10g, 0.026mol)3} 100mLe] etherZ
5l WX 71T}, Dry-ice bath® 2%2 -78C=E W& thg, 2.5M n-BuLi(11.8mL, 0.03mol)E FHH3] Hojw
YaL g2olA 1AZE st kA7 ﬂﬂdwﬁwbmmé%gé—mtiLWJq%tnammmmdm1g
0.05mol) & 3] "Hojrme|al AF-ZoflA] 4A3t &<t MHkAZITE, 100mLe] 2N HC1E ¥ il quenchingdt U,
IR K= 23 € 24& o] 23} 4, ERinn hexaneo. 2  3-43] A7 8o 9-
phenylbenzo([3,4]carbazole-2-boronic acid acid(6.1g, yield :70%)S 2T},

5. RH-001¢] A

sheb 7oA RH-001%2 A1 A4 Q1 & 12 ofefjel e whE-A100] o] STt
15]—_9_}\]10
»

Be M.y , (HORB. s IN . PA(PPhs)y, KoC04
|1 ) iy I ] THF | H0
oy

TAHo 7, o]+ T Zg0 2-bromo-9-phenylbenzo[3,4]carbazole(2g, 5.4mmol ), 9-
phenylbenzo[3,4]carbazole-2-boronic acid (1.8g, 5.4mmol), Pd(PPh3)4E THF/H20(20mL/20mL)el]l @ir 8AIZF
5ot 37 A]71t}. TLC(Thin-Layer Chromatography)® WHE 2ol % 2w= 2oz el t}S, methylene
chloride® F&3t1 §vlE& SEAZ] 3 silica gel colum®Z FA|5}e] RH-001(2.2¢g, yield :70%)S A

o, 47)d X wwel Al 2 ANdel e A4 Y FAE BAL ol§e] fAAVFLAE Ads
ARe102 B, B Aol @ 44 Q% TAE A U o o g FUAARYLAe A4

A3 el6

ﬂ%éMlﬂ%ﬁ%%%ﬂzwr%ﬂ‘%%%@ﬂsmxsmgvv}ﬂgémmgﬁgiw@a@q 471 110
S CuPC (650A), NPD(400A), A7) 8827014 RH-0022 ZAIE A4 g T2E Edo A7) 884142
RD-12 FAIE EHEE 5% H7beh 43 (2004), Alg3(350A), LiF(5A), AL(1000A)9] <A1 = Auhstqict.

0.9mA A 1534cd/m2(5.4V)E YERIRN o™ o] CIE x = 0.657, y = 0.3395 YERSIH.

A9le]7

713 el QJIF-"-A|=(1T0)52] ¥4 WAl 3mm X 3mm 27|17 =% HEdst & A3t 47 110
Z CuPC (650A), NPD(400A), *7] 3 @ﬂ%Wﬂmwwgigywlﬁﬂ?j}&iég@ﬂzwﬂﬂﬂﬂkﬁé
RD-12 ZAE EHEE 56 HA7}s &332 (2004), Alg3(350A), LIF(5A), AL(1000A)9] A= Autsiglct,

0.9mA A 1866cd/m2(5.6V)E WEFIA o™ o] CIE x = 0.659, y = 0.3385 YERSIT.

27108

715 gl AF-R-SAI=(1T0) 59 233 WA o] 3m X 3mm 27]7F H== HEdd & A4srsict. 47 170
Z CuPC (650A), NPD(400A), A7] 3827014 RH-006L.2 FAE M ¢4 T2E EZd A7)
RD-1E ZAE EHEE 59 F7sk @32 (200A), Alg3(350A), LiF(5A), AI(1000A)9 =A% Autstlct.

0.9mA A 1776cd/m2(5.2V)E YElIR o™ o]u CIE x = 0.654, y = 0.3425 YERNSIT.

A9lel9

_61_



[0304]

[0305]
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[0313]

[0314]
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[0316]

[0317]
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u:% *Joﬂ Sl F-E-2 Ao =(IT0) =9 33 WA o] 3mm X 3mm 2717} Y%= Fejds & ARG, A7) 1710
C (650A), NPD(400A), 747 3}8FA74)14 RH-0192 JAE AA QP 32E EAo A7 82142
-12 4/\]51 EHEEZ 5% HA7Fe 2333= (200A), Alg3(350A), LiF(5A), AL(1000A)9] &A= Autelgict.

*—‘O

0.9mAS A 1734cd/m2(5.6V)E YERIRN o™ o] CIE x = 0.658, y = 0.3395 YERSIH.

A #4110

718 Aol JIFE-"E-5AR|=(IT0)FS 33 WA el 3mm X 3mm Z7]7F HES dfigds & M43k, A7) 110
= PEDOT:PSS (800A, spin coating : 3000 rpm, baking condition : 120 C for 1lhr), A7] 3}8H279A4
RH-003C.2 FAIE 2 Q13 $AE Edo] 47 3841-42 R)-12 FAY ZHES 2% I71e 3% (250
A, 3000 rpm, baking condition : 100 C for 30min)= 2¥ =¥ 3 t}LS Alg3(350A), LiF(5A) , AI(1000

A)e =M= skl

0.9mA A 1623cd/m2(6.9V)E YEFIA o™ ol CIE x = 0.659, y = 0.3385 YERSIH.

Al o2

712 el QF-E-SAb = (110)5¢] 43 Aol 3m X 3m 2717} HE2 Aedd F Agstart. 471 110
% CuPC (650A), NPD(400A), 7] &8211-30.2 FAIE (BPoll 7] 8o} 1-42 RD-12 BAE =4 E% 5%
%7}?‘& W3S (200A), Alg3(350A), LiF(5A), AI(1000A)9 &A= A3}l c).

0.9mA°l A 780cd/m2(7.5V) S YEFR o™ olw CIE x = 0.651, vy = 0.3295 YERfAT}.

e A WA Add103) Hlae2e] nuARE off 2o YERATE. oJ7A ek @9l v, HRF
o TE mA, = w@eE cd/m2, AFEES] @9w cd/A, AFEE @ E In/Wolt).
Iz 2
ks A7 A= Agasd |[Jd¥ag  |CIEX) CIE(Y)

A A1 5.4 0.9 1534 15.3 8.9 0.657 0.339

AL A o2 5.6 0.9 1866 18.6 10.4 0.659 0.338

A A3 5.2 0.9 1776 17.7 10.7 0.654 0.342

A A] o4 5.6 0.9 1734 17.3 9.7 0.658 0.339

A A] o5 6.9 0.9 1623 16.2 7.4 0.659 0.338

H] 3 o] 7.5 0.9 780 7.8 3.3 0.659 0.329
F20l4 & = Qe upel o], A6 A A0S AFaLo] Holuhar, e P Ao o In
o] WS whgaln g AW HFo] AHT}

A QY FAE BAL EFS] oFolAb S AANTRAel U A AAdE = 2o

EAIRE mhe} gro], frIAAR AR MR vERE A

1% Al 2 AR, 37 A 1R A 2 AR
(F1A]) Afele] gslel Q= flEHThl L E(R)E £

ghet,
A7) FrrdATel e =(B)E ¥ 4EE s Al 1 AS110), S5 A4S sk Al 2 A5(130) R ] A1
2 Al 2 AF(110, 130) Atelol F4H= #F71EFS(120) o2 o] FolXint,

2

d, dE 5o, AdF-L-SAI=(T0) 2 o] FofAH, 7]

471 A1 AF(110)& De4 gho] »

=

2

o
ST

e

ol
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TE F, A1 AF5110) 02N E FARHoR A

ZAAN =0
1 70 b R V)

o

R

(120)

o

NS
[e]

[0320]

Ao il T W om N N = wr =
R R o RS s i)
oy N W T L ° 9T 5o
_ No = = o = 2
o N P to do B MO N
ME ol _Ly NV % Gy — ;o.._ ﬂ_OI
o o ali 7o) 5 o AN ho Iy el
~ T o= 7P [ ‘_.Wo a R
N oy 6 ok x N 2y
8 "Ta® _pr @@ & ”
CE MgRiop . gt w
~ = E
22 e Teeed oo W T
= 5 5§37 Moo X o4 T T
—_ e~ N
Pt L I A &=
o — ° W = _— A=
2 W B LW W, T T
2 T o Latm w@ S
o D T o 5§ | oo B TH
S 2 K =r & § X Ay e Y
28 Bahdowo e 7 w~ o
o2 E oo X 5 T o — o ~ o~
g g < nr 2 PN % <
g g B Mo — 5 ~+ g X B X
I = 0
Ry - 1 % X =M o T L © ‘W
s g w T W Ny 8 g .
3 T N o iy =)
L = S o= 2y DN G el H ) B
S o =L i T Ao o X
b} T H oo KK iy
= = W~ By el B2 q-
Mo = LGS ﬁ . o S
Ch P WEwe LEL Eipl =
E o X ! X < gr
Mo A L S — . 7o
Prs BIT e T D s
= — N =) KO =y = H o TK © 3
Ralal o = O b Hr N Bk 2
~ N Ro 44 Mo
T % UT.: ~
IS W e i T . S "y
—_ o 0 0 ~ —
S8 mRT IR AT o g
~° — oo ol & il T R ©
= MR o B2 o ) O %) = A
~, ( 0 ~—— JoR va <
= o ewde®aw b N oo TN o
CER o @ Mgy 47 g = 2
5852 P g M BT =
2 - ) 2o T _ = T F B
— N o) o HE il —_ N
- oy -0 =il .@m g = o o R oy
E5 5 PO ®E LT B = o
UIIQQW%%P%ﬂMﬂ A%M
838 Bw L L - Fog o B A
=S e 1%0 ‘UF 2_| = ‘UF ~ =
S e W — o o ™ bo 2y R
- 3 o 2NN o oo )y o - 3
oo oy oW Mo T T T+ N = H Mo o b
o ® = <0 = ol 0 =) < T oo r
LEE T AT T o= o o ow T o
g N E=F T T ~ T T T X 2 X l
Sowg T TR o ook W B W= o @ °
No .2 2 B - B W | L T _ o = = o
Ny K oF gl
ol 20 T T 0 Ty T X T E = 2 g N fal X ~
o = % V ol (3 o W ‘W,E X UIl ) .. .. .. w,.._ Wu
ZT = — N ET o AT 17rA L ‘% ‘.mﬂ Pﬂ U ﬂ_,mo ﬂmo _O_ w o lap) o MoH._LH m._u_../.D _|_|_
o @8 TonNdpotmN o TR so m A- I IS Moy
= ﬂ - T
N [\ [\ N
o o o o
=) =) =) =)

_68_



\

_64_

SIHSd 10-2012-0049709



THMBW(EF)

[ i (S RIR) A ()

RF(EFR)AGE)

FRI&R BB A

RHA

IPCH S

CPCH %5

H 20T S0k
SAEREERE

E)

A A eBEEARNEREN AT BB EF

KR1020120049709A K (rE)A
KR1020100111103 FiEH
RELTERLAF
LGE RIB|BARLA

JEONG HYUN CHEOL

PARK CHUN GUN

4 &7

BIN JONG KWAN
e

KANG SEOG SHIN
244l

oY T IT o2

2% OB M o
> oY o

C09K11/06 HO1L51/00

patsnap

2012-05-17

2010-11-09

C09K11/06 HO1L51/0067 C09K2211/1466 Y10S428/917 CO7F13/00 HO5B33/14 HO1L51/50 CO7D307

/78 CO7D471/04

KR101794132B1

Espacenet

B REHIEHMAZAMBNERAENENBREASESF , URER
B, RAMENBHE , N\MIBIFEABRIZEBHRE, AR : 4
BRAEAEMBHIERIRT. XEB , a1fA29 5k BER R AREA
WERERME , B RER A RAERA MR | B R AR NS
REAMB, BNEREAABRGOEE —BRANSE —BRENHNE=
B (130) , MR FE—ME_BRZENBIENLE (123) ., B
BRI AL A B B


https://share-analytics.zhihuiya.com/view/7c03f802-7ec7-4339-a713-e556c251a185
https://worldwide.espacenet.com/patent/search/family/046267441/publication/KR20120049709A?q=KR20120049709A

