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Zd (morpholine), E&o}:(triazine), oFA|F(azepane) 53 Zo] 5~7 Y422 FAHE IH=E XI= &
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Atk wEAEAE 349 CGol 2RV AgE APrlelw, WS wgAslE Eduga
A, 2 o] olo] @HHE Ae opth,

2
o], A7] 38ty 2z gAH= AN 1 249 A7) A B Y] A s8] 88k 3o® gAY

\N_ — \\_ M= \\_ M= = —
N Y \\_[:; w "%Nx Y &Nf L
?_ —

N

n\x

871 Arp B Arp9] AEel] upE 371 sheha) 5 FAIE =
el 22 7 ol e & : : 5 £4 shdel RI-01 ~ RI-909] 7155 o
ST
384 5

RI-04 RI-05 RI-D6

RI-08 RI-09

_31_



[0178]

[0179]

[0180]

[0181]

[0182]

[0183]

[0184]
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[0193]

[0194]
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[0201]
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[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]

[0210]

[0211]

SIHS31 10-2014-0083412

RI-85 ) RI-86 ’ ’ RI-87

AF B4 Aol dalM FEek= AAlelolA GAlsA drgEe] . AR
Aol Fzdh AAleel 71 FAel ofsiMnt AxH= AL ofyh= Al

B. 71 A AF )

AgaA, 2oy wa HA o BAS I3els Fr|AA R G LAl tel, tE P2 frlAAS A
el AS F2E NMFgHoz AT = 25 FRIIHA AWt = 20 ZAG A} o], B o] {4
A a2H(100)E £ 7]9(SUB, 11003, 7 AR=Z A 1 A=(120), A 2 A=(122) 2 A7) A1 2 A 2
A3(120, 122) Atolo] HAEE F71E5(130)S E33it},

A1 AF(120) 2 A 2 AF(122)2 dE Eo] 42t o= (anode) 9} NAaE(cathode) 2 7|58 F&old).
A1 AF(1200E A 2 A2(122) 3 vl A3 (work function)7t & EES AR}, o F S0, A 1
AF(120) FAst Mol (positive-charged carrier)?l A& (hole)S FYst=ul a4 EH=EA F5,
EFgEE, de, a5NEE, v 2% a548E B AR 2EA 4 F k.

%

[e]
St QI EFAIASIE(indiun-tin oxide, 1T0), ¢lFold4tstE

tin

=

o=, A7 A 1 dF(12000.2% FHsta AxAgo] &k nhvgs, 8, 33 22 55 & o859
54 (indium-zinc oxide, 1Z0), FTO(Fluorine doped

oxide), ZnO—GaZO;; BE% ZHO_AIQO;g SHOZ szOg o-"]’ 7E'\9_‘ %‘;} %Li}\]':‘i}‘u 5‘13’— 7]’—“5: %‘j’—u', :LEHDH %9] k”

g A 59 EFo] AMgE 4 lom, nRgbA gk Ao wEW [T0o]t}.

b A RFQ) = (EIL, 138)9] AFd AZxE A 2 AF(122)& &3 7ig]o](negative-charged carrier)?]
A electron) & FH3M=d] &A% A=A &, &FvE, 78, &, e o9 Iu: ZE/&FvH &
-, tavls/e e, EFvE/dAE, €Fe/AsEE 59 2ol €5y, JF, ZE, #FE, vHE, v
Ui, 28, 939 28 245 9 o8B0 23¢9 F; EE Aol wdMe IFEF, @e=(lanthanide), ¥
T (actinide)oll &3z T4 A™E o glow, wEAsAE &FvE, ke dFvu/Zds Foolth
A2 AF(122)E dE B, AAFAF(EIL, 138)9] AFo Air= FAE 558 13 SFste] FA4AT
a3 e, A 2 AF(122) Ao Bezae FgT 4 U}

wge] wE Al 1 AF(120) L Al 2 AF(122) A7 A7 F3 S WS Bajel 23 @ & Ak, o
Sol Al 1 AF(1200& AT Fe] W AL-8a) 2 2
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[0213]

[0214]

[0215]

[0216]

[0217]

[0218]
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=

g, 47 71E5(130)2 EFaES Sustetr] 8, s 725 7HE ¢ v ddz, f71E5(130)02

A1 AF(120) .28 expd o2 JFFUS=(hole injection layer; HIL, 132), A¥FE=(F3dd=,

hole transport layer; HIL, 134), ¥33EdZ(emitting material layer; EML, 135), HAAFEZ(AAAGESE,
il e}

electron transport layer; ETL, 136) % AR Z(electron injection layer; EIL, 138)°o.2 F+A4E 4 3l
ok, oju, E wdgo) uhgt FAdE G SEEL dF o], WEFEAIF(135)e THER 53] AFEE St

WA, A 1 AF210) 7 EFEAT(135) Ateld A
= 1708}, AFFEHESFUIL, 13402 AMEHE #71E2
gabA] ek IT09] 7ol =xse] 1109 xS

(HIL, 132)& Al 1 A=(120)22 AHgdE 5 9
ztolg A7) flete] 1109 A3 53

=] = (e} (e}
5 A AEAL 2 2AL A9

(HTL, 134)°] HOMO 9] Fihaks 7He B4 2A,
of, AeFdSIL, 132)° AH&d + %= Ed=es 7
g3 e 2 AJo}d (copper phthlalocyanine, CuPc) Jol% 4,4' 4''-tris[methylphenyl(phenyl)amino] triphenyl
amine(m-MTDATA), 4,4',4''-tris[l-naphthyl(phenyl)amino] triphenyl amine(1-TNATA), 4,4',4''-tris[2-
naphthyl(phenyl)amino] triphenyl amine(2-TNATA), 1,3,5-tris[N-(4-diphenylaminopheny!)phenylamino]
benzene(p-DPA-TDAB) 59 wheks o}lWlF 4,4'-bis[N-[4-{N,N-bis(3-methylphenyl)amino}phenyl]-N-
phenylaminolbiphenyl (DNTPD), hexaazatriphenylene-hexacarbonitirile (HAT-CN) & A& 4+ Av}. AF
FUASMHIL, 132)= <& E° 10 ~ 100 me] F7A= A 1 A=5(120)¢] 5ol 2"¥=E 5 AUt

o ¥
ue ol i
+
ofy
ofj

o

roh
e
2

S ASHIL, 132)9] ol AFFYSHIL, 132)& Fste Eoj2 4F& <t
(135)e.2 &5 TFEESMIL, 130)°] A=, AEel d&aA +F 4 5
FFESHIL, 134)9] HOMO o] ¥3E43(135)9] HOMO Fwrth & Edo] Mudrt, F34
134)e] A}g 7}s3 E2=ZE N,N'-bis(3-methylphenyl)-N,N'-diphenyl-[1,1'-diphenyl-4,4'-diamine(TPD),
N,N'-bis(1-naphthyl)-N,N'-biphenyl-[1,1'-biphenyl]-4,4'-diamine(TPB), N,N° -bis-(1-naphyl)-N,N" -
diphenyl-1,1" -biphenyl-4,4" -diamine(NPB), 1-1} 32 g -N-3| d-o} 1] :=H] #] d (1-napht hy | -N-pheny 1 -
aminobiphenyl, NPD), Eg 3 do}7I(TPA), bis[4-(N,N-diethylamino)-2-methylphenyl](4-methylphenyl)
methane (MPMP) , N,N,N'" N'-tetrakis(4-methylphenyl)-(1,1'-biphenyl)-4,4-diamine(TTB), N,N'-bis(4-
methylphenyl)-N,N'-bis(4-ethylphenyl)-[1,1'-(3,3'-dimethyl)biphenyl]-4,4'-diamine(ETPD) &9 H¥ AL
EAE 53] AT 4 Qb dE EW, A3FESHIL, 134)2.2 NPB == NPDE & A8 4 led, A¥

TESHIL, 134)2 °F 30 ~ 60 ] FA=Z FaFdSHIL, 132)9] FHz S24E + 3.

A, AT
3L

et ol
¥
o
f
f
2

T3 7o

S AFFESIL, 134) 452 FF5Ee 23EZAS (RN, 135)02E ¥ wyd upa A4 9 Edo| A}

|2 F A, odE B9, E 2 mE 39 A QG 3eHES BFEAS(EML, 135449 MerEEs &

BAZIA, 2% A4 22 duA] 2d 3AGS dAst 2F a8S TV fsted, #REES (R,
ATh. oluw, E g 54

AbE 7bed EHERE o E 59],  Bis(2-phenylquinoline)(acetylacetonate)iridium(I11)  (Ir(2-
phq)2(acac))o]y, Bis(2-benzol[b]thiophen-2-yl-pyridine)(acetylacetonate)iridium(Il)) (Ir(btp)2(acac))
2 tris(2-phenylquinoline)iridium(II1)(Ir(2-phq)3)¥ Z2S olg|EA ZEo|tl. ojuf, THEE WPEA=
(EML, 135) ol ¢F 0.1 %% ~ 50 %% &= 239 4 dvh. HFEAF(135)2 di=F 5 ~ 200 nm, v}
FHeAlE= 30 ~ 60 mo] FAR FEFESHIL, 134)9 FF= 439D = Ao

f
i)
ol
2
k=)
;g

o
o,
i
rr
2
i)
e
Lo

o
1>

3] o)
e = ol upE

AN
=
AN

e
jins
ofr
)
o

ol
o

o Jo A kU wu Jm

~
=
=
)

ol
o
b
©
i)
o
i
2

N
-
2
]

O
o
(]
=)
n

el

Mo
R
ot 1

N

T s 22 BAEE AA AR BdEA, A7), EFA7], 4 AgE A7), o
2 s, duR A8 gor Adgoend, ARGt F 5E, 7,
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[0220]

[0221]

[0222]

[0223]

[0224]

[0225]
[0226]
[0227]
[0228]

[0229]

[0230]
[0231]
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2 o] AA Qg S8 BAQ S ﬂfﬁ%ﬂl dA7], GFA7], S22, o}d7] FTOoE X3y o]
o wel dgE AA ol o

R

3'61- %;d,_

K
o] H=4 %71%‘3}1011 *J%a T AL, FrIAAEF A ] A= 7
[}
pos

= g ZYy e g FAS B3] AAE AFEE A, ¥ 23 E 2RAD
Z)¥7] (photo-lithography) 9} 2 WAIE AXA] &olx 7| wiZol nxte] AZ F4go] @ Hgste] 34 af&
S A 5 Uk, mI, & FAHS ojgshd tHE FHo] Lol Mut olyel M E(flexible) 7|
of & &l ofd, & FAHNAME FIHY 2A7F GuEy] ulEo YFu|e Fgho] x|k, &
FAL o] &3l o3 LA FH7F §l7] Wi, 2-AVIE ARE AFE 4= U,

S, WHEEAZ(135)3 Al 2 A5(122) Aloldle AFFASHIL, 132) R AF545SHIL, 134)d 52 4
AE HAAFYS(EIL, 138) 2 AAES(ETL, 136)°] FAHT. AAFAS(EIL, 138)2 &3 A T4
FE3l7] 9% Aoz, o& £ LiF, BaF,, CsF 53 o] &7 &4 Tt dZER 5 ol du7| AL
25 4 gt} o5 F% go|2d 9ste] AXGFEZ(EIL, 136)d ek E38e §58 £ Y= FAE 5 9l
o}

w5k, AAFES(EIL, 136) T2 AAE Fojd7e 33 Aol 239 As= 7=, oF faAe

2 A7 olFwrt 8H™ dEe AR FEE Fote] FEASEM, 135)08 HAAE AR FFF
=, A AAEA RS AREEtY AR} olv L E FHAITIE Aol EFrh olE A AAFEFS(EIL,
136)0.2 AlgE 4+ 9J= EZEZE Tris(8-hydroxyquinolinato)aluminum(Alq3), 9-dimethyl-4,7-diphenyl-
1,10-phenanthroline(DDPA), 2-(4-biphenyl)-5-(4-tert-butyl)-1,3,4-oxadizole(PBD), 3-(4-biphenyl)-4-
phenyl-5-(4-tert-butyl)-1,2,4-triazole(TAZ) ¥} 2 o}& 3}3E; phenylquinozaline &< X&), WA
FS(ETL, 136)2 dlE 59 5-150 mo] T2 TFEAS(EML, 135)9 e 952 & 9t

A, EHogE FAGA ko, ATFASIL, 132) 2 ATFESUIL, 134)S st 98 AF
o] MFEAZF(135)S At Al 2 AF(122) 0% APt Aol 2] £HI} Eg BAE AL F AT
olE WAE Y| flste], HFEAZ(EML, 135)7 HAFEF(EIL, 136) Abolo HOMO F&o] wl¢- W A3
Z(hole blocking layer, HBL)S TAE 4 Qt}t. dF 5o AFATGZFHBL) O AFEE F A+ EEZE 2,9-
dimethyl-4,7-diphenyl-1,10-phenanthroline(BCP)S & 4 o™, g 5 ~ 150 o] FA=Z 3FELZS(EM,
135)9] Fd Fzd 4 9t

olst, gAIHQ] HAAE Fslo, & WS G GAeHA AHetARt, & o] ofo] A= AL AR o}

e,

- A1 AN FE(Ekery 19 A4 1 &4)

el 1: RH-04 AA Q133 B2 A

1) dihydrobenzo[3,4]carbazole?] A
dihydrobenzo[3,4]carbazole2 3}7] Wk&-2] 1-19] ol A},

}31—.9_)\] 1-1

o
@CF + @-NHNH:.HCI AeOHELOH IRCISAe0H

TAAH o R, 2-round flaskel] B-teralone(25g, 0.17 mol), phenylhydrazinuim chloride(24.7g, 0.17 mol)<}
acetic acidE ethanoldl] ¥ 1AIZF ot reflux3tth. 255 Fo2 W v, filteringdla solventE
evaporating3th. o]7]oll zinc chloride(58g, 0.42 mol)$} acetic acid® ¥, 30% §<F reflux3tty. 2= 5
oz Y™ tha solventE evaporating, MC/PEZ precipitationdl®] dihydrobenzol3,4]carbazole(30g,
yield: 80%)E 9
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[0232]
[0233]

[0234]

[0235]
[0236]

[0237]
[0238]

[0239]

[0240]
[0241]

[0242]
[0243]

[0244]

[0245]
[0246]
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2) benzol3,4]carbazole®] A

benzol[3,4]carbazole 3}7] Hk-&-2] 1-20] <& A HT).

984 1-2
H
il

S DODQfbenzene

-

TFAFoR2, 2-round flaskell 1)olA] % dihydrobenzol3,4]carbazole(20g, 0.09 mol), 2,3-dichloro-5,6-
dicyanobenzoquinone(24.6g, 0.11 mol)$} benzenes il oA 3AIZF &<t stirring T}, Ethyl acetate
= extraction, solvent& evaporating, silica gel column o & purificationd}e]
benzo[3,4]carbazole(17.6g, vield: 90%) S LJt}.

3) 9-2'-pyridylbenzo[3,4]carbazole®] A

9-2'-pyridylbenzol3,4]carbazole 3}7] W52 1-30] 2|3}o] A H ).

E]_]_—_Q_)\] 1-3

|'“M.

H _ =M

> lN G . Br_@ Pdidba),, Pi-Bul, !
N

MaQBu, toluene

TAA R 2-round flaskel] 2)ol4 &4 E benzol3,4]carbazole(5g, 0.02 mol), 2-bromopyridine(4g, 0.025
mol), Pdy(dba);(0.42g, 0.046 mol%), P(t-Bu)s(0.14g, 0.069 mol%), NaOBu(3.3g, 0.03 mol)¢} toluened Pl

130 ColA 6A17F &<t refluxdttl. 255 A20% coolingdt U3, methylene chloride® extraction,
solventE evaporating, silica gel column®= purificationd}®] 9-2'-pyridylbenzol3,4]carbazole(6g,
vield: 90%)& A

4) 9-2'-pyridyl-6-bromobenzol3,4]carbazole®] 43

9-2'-pyridyl-6-bromobenzol[3,4]carbazoles= 3}7] W2 1-40f o]dlo] A T},

E]l—_Q_}\] 1-4

B @
N N
N MBS / DMF M
) o iy
x G Bro g

TFAFo2, 2-round flaskel 3)olA FAdE 9-2'-pyridylbenzol3,4]carbazole(6g, 0.02 mol)3} DMFE Y2 t}
S, ice batholA NBS(3.8¢g, 0.021 mol)E A3 Wojrmg]a 3A1ZF 59 stirringdtth. THFE quenching,
methylene Chloride® extraction, solventZ evaporating, silica gel column® = purificationd}e] 9-2'-
pyridyl-6-bromobenzol3,4]carbazole(7.4g, yield: 80%)& AAt.
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[0247]

[0248]

[0249]

[0250]
[0251]

[0252]
[0253]
[0254]

[0255]

[0256]
[0257]

[0258]
[0259]

[0260]

[0261]
[0262]
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5) 6-2'-quinolyl-9-2'-pyridylbenzol3,4]carbazole[RH-04]1¢] A

RH-042 TA|EE A <134 B2 6-2'-quinolyl-9-2'-pyridylbenzo[3,4]carbazoled 3&}7] W32l 1-5¢] ¢
stof g E.
W2 1-5

Hl PP Ry, KCO;
©/\j/ THF / Hz0

TAA o R, 2-round flaskoll 4)olA A% 9-2'-pyridyl-6-bromobenzo[3,4]carbazole(2g, 5.3 mmol), 2-
quinolineboronic acid(1.0g, 5.4 mmol), Pd(PPhs),& THF/H,0(20 mL/20 mL)°ll ¥iL 8AIZF &< refluxdtct.

TLCR WHE 3ol & 2xE AL o2 ¥ the, methylene chloride® extraction, solventZ evaporating,
silica gel column® 2 purificationd}e] 6-2'-quinolyl-9-2'-pyridylbenzo[3,4]carbazole(1.7g, yield: 70
%S ATt

Ao 2: RH-13 A <l Exo] HA]

1) 9-3'-pyridylbenzo[3,4]carbazole?] &4
9-3'-pyridylbenzol3,4]carbazole 37| Wk-g2] 2-1¢ 9]t 3HAdHrt.

9-g2] 2-1

B
H —
- lN O . Br@ Pilyidbaly, P B, !

MaQBu, toluene

TFAAS R, 2-round flaskell A7 Ao 19 Wkl 1-20] 93] &A% benzol3,4]carbazole(bg, 0.02
mol), 3-bromopyridine(4g, 0.025 mol), Pds;(dba);(0.42g, 0.046 mol%), P(t-Bu)s(0.14g, 0.069 mol%),

NaOBu(3.3g, 0.03 mol)$} toluenes 2l 130TeolA 6A1FF 9t refluxdttl, 2525 A2 = coolingdt T,
methylene chloride® extraction, solventZ evaporating, silica gel column® = purificationd}e] 9-3'-
pyridylbenzol3,4]carbazole(6g, yield: 90%)< AT}

2) 9-3'-pyridyl-6-bromobenzol3,4]carbazole®] A
9-3'-pyridyl-6-bromobenzol[3,4]carbazoled &}7] ¥h$2l 2-20] 9]slo] AT},

9-g2] 2-2

o |N MBS [ DMF
T

TFAA o R, 2-round flaskel]l 1)eoA &A= 9-3'-pyridylbenzol3,4]carbazole(6g, 0.02 mol)¥} DMFE Y&
S, ice bathollA] NBS(3.8g, 0.021 mol)Z 3] "ojrmalw 3A]17F %<t stirringdttl. =FSE quenching,
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[0264]

[0265]

[0266]
[0267]

[0268]
[0269]
[0270]

[0271]

[0272]
[0273]

[0274]

[0275]
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methylene Chloride® extraction, solventZ evaporating, silica gel column® = purificationd}e] 9-3'-
pyridyl-6-bromobenzol[3,4]carbazole(7.4g, yield: 80%)< AAT}.

3) 6-2'-quinolyl-9-3'-pyridylbenzol[3,4]carbazole[RH-13]¢] 343

RH-130.2 FAEE AA o3 EA2 6-2'-quinolyl-9-3'-pyridylbenzol[3,4]carbazoled &}7] ¥H-$2] 2-39]
oJste] A HTE.
Hpo A 9-3

o T

il @;Nj,ﬂ(omi P PP hyly, KpC 0y
. T e P
| O = THF 1 H;0

TAAH o R, 2-round flaskol 2)olA A% 9-3'-pyridyl-6-bromobenzol[3,4]carbazole(2g, 5.3 mmol), 2-
quinolineboronic acid(1.0g, 5.4 mmol), Pd(PPh;),& THF/H,0(20 mL/20 mL)oll ¥ 8A|F &<t refluxde}.

TLCE wWHE 3¢l & 22 A2o7 ¥l U3, methylene chloride® extraction, solventZ evaporating,
silica gel column® = purificationd}®] 6-2'-quinolyl-9-3'-pyridylbenzo[3,4]carbazole(1.7g, yield: 70

%)= DA

Ao 3: RH-49 A A Q1 =49 A

1) 9-2'-pyridyl-5'-3"-pyridinebenzo[3,4]carbazole®] &4

9-2'-pyridyl-5'-3"-pyridinebenzol3,4]carbazole &}7] Wk&-2] 3-1¢ <35}e] Al =},

Rk 3-1
M7
I.-"
— = S
g e Pd-giba)s Pt Bk |
o | M MNaOBu, toluens =

TFAH o R, 2-round flaskel]l 7] Ao 19 w¥k22] 1-29] 2]3}e] A H benzol3,4]carbazole(bg, 0.02
mol), 2-bromopyridyl-5-3'-pyridine(8.1g, 0.025 mol), Pd,(dba);(0.42g, 0.046 mol%), P(t-Bu)s(0.1l4g,

0.069 mol%), NaOBu(3.3g, 0.03 mol)®} toluened Wi 130T 6A1ZF &<t refluxdttt. 258 Lo
coolingdt ©}L-, methylene chloride® extraction, solventZ evaporating, silica gel column® =
purificationd}o] 9-2'-pyridyl-5'-3"-pyridinebenzol[3,4]carbazole(6g, yield: 80%)& AT},

2) 6-bromo—9-2'-pyridyl-5'-3"-pyridinebenzol3,4]carbazole?] A

6-bromo—-9-2'-pyridyl-5'-3"-pyridinebenzo[3,4]carbazole2 3}7] Wk&2] 3-20] 2|3} A H ).
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[0276]

[0277]
[0278]

[0279]

[0280]

[0281]

[0282]
[0283]

[0284]
[0285]
[0286]

[0287]

[0288]
[0289]
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9-g2] 3-2

M ™=
! Py
| e
NBS /OMF i:il ”2%
E:[:‘ Br
TFAH SR, 2-round flaskoel]l 1)olA A E 9-2'-pyridyl-5'-3"-pyridinebenzol[3,4]carbazole(6g, 0.02 mol)
I DMFE Y& t}g, ice bathollA] NBS(3.8g.0.021 mol)ES 3] "ojxmg|a 3A17F 5<¢F stirring3tt). &+

4% quenching, methylene Chloride® extraction, solventE evaporating, silica gel colum® =
purificationd®] 6-bromo-9-2'-pyridyl-5'-3"-pyridinebenzol3,4]carbazole(5.7g, yield: 80%)< Liv}.

3) 6-quinolyl-9-2'-pyridyl-5'-3"-pyridinebenzo[3,4]carbazole[RH-49]2] 34

RH-49% FAE &= A4 233 &2 6-quinolyl-9-2'-pyridyl-5'-3"-pyridinebenzol3,4]carbazole2 3}7] 4k
2] 3-3¢ oJste] FHdETt.

9g2) 3-3

I} . Mo BOHE  papPhyy, kCO;
=
I O P THF £ Ho0

TFAA o R, 2-round flaskel 2)o|lA &A% 6-bromo-9-2'-pyridyl-5'-3"-pyridinebenzol3,4]carbazole(2g,
4.4 mmol), 2-quinolineboronic acid(0.9g, 5.3 mmol), Pd(PPhs),& THF/H,0(20 mL/20 mL)ell ¥l 8A|ZF &9t

reflux3t}. TLCE Wb 32l & w2 Aoz YA t}S, methylene chloride® extraction, solventZ
evaporating, silica gel column®. = purificationd}o] 6-quinolyl-9-2'-pyridyl-5'-3"-
pyridinebenzol3,4]carbazole(1.5g, yield: 70%)2 AUT}.

Shadel 4: RH-58 2] Q1% $4lo] g

1) 9-3'-pyridyl-5'-2"-pyridinebenzo[3,4]carbazole?] A
9-3'-pyridyl-5'-2"-pyridinebenzo[3,4]carbazole 3}7] Wkg-2] 4-10]] ¢J3}e] Al =},

9e2] 4-1

_M _Padba) PEBu);
CI_\‘ NelDBu toluene

TFAA SR, 2-round flaskel]l A7 Ao 19 Wkl 1-20] 93] &A% benzol3,4]carbazole(bg, 0.02
mol), 3-bromopyridyl-5-3'-pyridine(8.1g, 0.025 mol), Pds(dba)s;(0.42g, 0.046 mol%), P(t-Bu);(0.1l4g,

0.069 mol%), NaOBu(3.3g, 0.03 mol)%} toluenes il 130TColA] 6A1F ot refluxdttl. 225 A o7
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[0290]
[0291]

[0292]

[0293]

[0294]

[0295]

[0296]

[0297]

[0298]
[0299]

[0300]

[0301]

[0302]

SIHS31 10-2014-0083412

coolingdt U©S, methylene chloride® extraction, solvent& evaporating, silica gel columo.2
purificationdt®] 9-3'-pyridyl-5'-3"-pyridinebenzol[3,4]carbazole(6g, yield: 80%)<S AUT}.

2) 6-bromo—9-3'-pyridyl-5'-2"-pyridinebenzol[3,4]carbazole?] A
6-bromo-9-3'-pyridyl-5'-2"-pyridinebenzo[3,4]carbazoled &}7] BF-32] 4-20] ¢]sle] AT},

E]_]_—_Q_)\] 4-2

| -
Mo o M., =
Y [
o =

H
o~ H NBS /OMF a ‘
Br O

TAFA SR, 2-round flaskoel] 1)oA] A FE 9-3'-pyridyl-5'-2"-pyridinebenzo[3,4]carbazole (6g, 0.02 mo
DI DIFE 92 th, ice batholl A NBS(3.8g, 0.021 mol)E 3] ®ojruglm 347t 54 stirringdt}. F
5<% quenching, methylene Chloride® extraction, solventZ evaporating, silica gel columno =2
purificationd}®] 6-bromo-9-3'-pyridyl-5'-2"-pyridinebenzol3,4]carbazole(5.7g, yield: 80%) < AAt}.

3) 6-quinolyl-9-3'-pyridyl-5'-2"-pyridinebenzol[3,4]carbazole[RH-5812] &4

RH-582 FAE+= A ¢l B4 6-quinolyl-9-3'-pyridyl-5'-2"-pyridinebenzo[3,4]carbazole& &}7] ¥-&
2] 4-30l] 93t FAdHT).

9g2 4-3

lx
l“x M=
M. =
|"‘--.
-

Mo BOH2  pypp gy KaCO
¥ N + —_—
| @ = THF /Hz0
=
A

TAA o R, 2-round flaskel 2)o|A &A% 6-bromo-9-3'-pyridyl-5'-2"-pyridinebenzol3,4]carbazole(2g,
4.4 mmol), 2-quinolineboronic acid(0.9g, 5.3 mmol), Pd(PPh3)4Z THF/H20(20 mL/20 mL)°l ¥ il 8A]ZF &9t
reflux3t}. TLCE Wb 30l & 2n2 Aoz YA t}S, methylene chloride® extraction, solventZ
evaporating, silica gel column®. = purificationd}o] 6-quinolyl-9-3'-pyridyl-5'-2"~
pyridinebenzo[3,4]carbazole(1.5g, yield: 70%)& AUrt.

2AAd 1: RH-048 3 2EZ A3 vy a3} A%

ITO glass® w4 WA o] 3mm X 3mm Z7]7} ¥ == patterningdt & A|ASFAt. 7|HS 2T Ao #2e &
base pressure’} 1 X 10° torr7}F HEE 3 & IT0 9o 7185 CuPC(650A), NPD(400A), RH-04 +
(Ir(btp)2(acac) (5%)(200A), Alg3(350A), LiF(5A), AL(1000A)9] &A= A43siTt.

0.9 mAel A 1170 cd/m (6.0V)Z “FERNOn olw] CIE x = 0.648, y = 0.339% JERAT}.
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[0303]

[0304]

[0305]

[0306]

[0307]

[0308]

[0309]

[0310]

[0311]

[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

[0318]

[0319]

SIHS31 10-2014-0083412

AN 2: RH-13S SAER AMEE Wbt 4} A%}

ITO glass® 234 WA o] 3mm X 3mm 7|7} H %= patterningdt & AR, 7|84S A3 Ao F23 &
base pressure’} 1 X 10° torr7F HEE 3 & ITO 9o #7]&2 CuPC(650A), NPD(400A), RH-13 +
(Ir(btp)2(acac)(5%)(200A), Alg3(350A), LiF(5A), Al(1000A)9 <A = Aus3itt.

0.9 mAel A 1185 cd/m (5.5M)F Yeiem ol CIE x = 0.650, y = 0.340& YERATE.

2o 3: RH-49& Ex ARG wh aah A%

el
ITO glass® w4 WAo] 3mm X 3mm Z7]7} ¥ == patterningdt & A|ASIAt. 7|HS 2T Ao #23e &
base pressure’} 1 X 10° torr7F FEF 3 F IT0 o] #7]1&8 CuPC (650A), NPD(400A), RH-49 +
(Ir(btp)2(acac) (5%)(200A), Alg3(350A), LiF(5A), AL(1000A)9] &A= Au3s}ict.

0.9 mAel A 1250 cd/m (5.3)E Yediem ol CIE x = 0.649, y = 0.3365 YEATE.

2 A 4: RH-588 T AEZ A8 Wk Az} A%

base pressure’} 1 X 10° torr7F HEE 3 & ITO 9o #7]&S CuPC(650A), NPD(400A), RH-58
(Ir(btp)2(acac) (5%)(200A), Alg3(350A), LiF(5A), AL(1000A)9] &A= Au3s}ict.

IT0 glass®] ¥ WA o] 3mm X 3mm Z7]7} ¥ X% patterningdt & AAsATE. 719ES 315 o) Fargh &
+

0.9 mAel A 1231 cd/m (5.4)E YEi e ol CIE x = 0.651, y = 0.331& YERAT.

Aol 50 RH-585 S AER ARRSE by A ARG )

ITO glass® w3 WAo] 3mm X 3mm Z7]7} ¥ == patterningdt & A|ASIAt. 7|HS 2T Ao #2e &
base pressure’} 1 X 10° torr7F F == 3 3 ITO 9o PEDOT:PSS(800A, spin coating : 3000 rpm, baking

condition : 120 T for lhr), RH-58 + (Ir(btp)2(acac) (2%)(250 A, 3000 rpm, baking condition : 100 C
for 30min. )& 2% 7Y 3 g, Alg3(350A), LiF(5A), AI(1000A)9] A= Aoslgic).

0.9 mAell A 762 cd/m’(6.5V)F LFERHGlom ou CIE x = 0.649, y = 0.3362 LFERIL}.

Hlae] 1: (BPE S2E o] 83 i &z A%

ITO glass®] w33 WA o] 3um X 3mm Z7]7} ¥ %= patterningdt & AASGTH. 71HS 1T Ao #2e =
base pressure’} 1 X 10° torr7F FEE 3 T IT0 9o F71ES CuPC(650A), NPD(400A), CBPi +
(Ir(btp)2(acac)(5%)(200A), Alg3(350A), LiF(5A), Al(1000A)2] <A = A s3itt.

0.9 mASIA 780 cd/m’(7.5V)% UERHS O™ ol CIE x = 0.651, y = 0.329% JERASIL}.

¢

sA4SATh. H7] & lolAE 2 Addel m

o
8|

9 Al 15 % vlae] 1A 2 ARE By 2] B
& 24 a%e s

3 1
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[0320]

[0321]

[0322]
[0323]
[0324]
[0325]

[0326]

[0327]
[0328]

[0329]
[0330]

[0331]

[0332]
[0333]

[0334]

[0335]

SIHS31 10-2014-0083412

= o
a4 [ ag | 4R A= | Aras | A9as 3 CIE CIE
W | | e Cd/t) | Qmm) | FAas& | ) (v)
(%)
AAA 1 6.0 0.9 1170 11.7 6.1 15.8 0.648 0.339
AAA 2 5.5 0.9 1185 11.8 6.8 16.6 0.650 0.340
Al 3 5.3 0.9 1250 12.5 7.4 17.1 0.649 0.336
AAd 4 5.4 0.9 1231 12.3 7.2 16.9 0.651 0.331
A 5 6.5 0.9 762 7.6 3.7 10.8 0.649 0.336
e 1 7.5 0.9 780 7.8 3.3 10.4 0.659 0.329
E 1M @ 5 Qe AW, B odgel mel $yE 44 oF Bae A% 54, A%, A% a&, 49 2
9y FAEE] F ASE QY B wstel A AN, FIHASS FARAT. okse, §9 ¥
e AHgStel B o3l A4 9 BAS B35S AR Aenl FPE 4P AN
& Ao

- Al 2 AA] G

4ol 5: RI-04 44 Qg el F4

ot

1) dihydrobenzo[1,2]carbazole?] &4
dihydrobenzol[1,2]carbazole 3}7] Wh&2] 5-19] <ls] A H}.

koAl 5-1

o T

u]

@é + QN HMH- - HCI AcOHELOH ZnCl- s c0H | |
e

TAA o R, 2-round flaskol] a-teralone(25g, 0.17 mol), phenylhydrazinuim chloride(24.7g, 0.17 mol)<}
acetic acidZ ethanolol] ¥ il 1A H<F refluxdttl. 255 Aoz YA t}s, filteringdlil solvent=
evaporating@tth. o}7]o] zinc chloride(58g, 0.42 mol)$} acetic acid® ¥WiL, 30% =9 refluxditt. &&=
Aeoz W e solventE evaporating, MC/PEE precipitationd}e] dihydrobenzoll,2]carbazole(30g,
yield: 80%)& A3lct.

=T

2) benzol1,2]carbazole®] A
benzo[1,2]carbazole 3}7] Hk-&-2] 5-20] <& A HT),
gF2 Al 59

o T

= DD kenzens

2
J2o| Al 3A17F HQF stirring 3FTF. Ethyl acetate
= extraction, solvent & evaporating, silica gel column o & purificationd}e]
benzo[1,2]carbazole(17.6g, yield: 90%)& L),

FAA R, 2-round flaskol] 1)olA] A% dihydrobenzol[1,2]carbazole(20g, 0.09 mol), 2,3-dichloro-5,6-
dicyanobenzoquinone(24.6g, 0.11 mol)$} benzene< ¥ il A

3) 9-2'-pyridylbenzo[1,2]carbazole?] &4

9-2'-pyridylbenzol1,2]carbazole 3}7] ¥k-32] 5-30] 2]3}o] A H ).
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[0336]

[0337]
[0338]

[0339]
[0340]

[0341]

[0342]
[0343]

[0344]

[0345]

[0346]

[0347]
[0348]

[0349]
[0350]

[0351]

SIHS31 10-2014-0083412

HFS Al 5-3

O

1 3
e >
N s e Fs(dbals P(HBU); 1 ‘
. I M 4 HalBu, toluene = i O

TAA o R, 2-round flaskel 2)ol4 A% benzoll,2]carbazole(5g, 0.02 mol), 2-bromopyridine(4g, 0.025
mol), Pdy(dba);(0.42g, 0.046 mol%), P(t-Bu)s;(0.14g, 0.069 mol%), NaOBu(3.3g, 0.03mol)¢} toluenes ¥il

130 ColA 6A17F &<t refluxdttl. 255 A20% coolingdt U3, methylene chloride® extraction,
solventE evaporating, silica gel column® = purificationd}®] 9-2'-pyridylbenzol1,2]carbazole(6g,
yield: 90%)& A4},

4) 9-2'-pyridyl-3,6-dibromobenzol1,2]carbazole?] 34

9-2'-pyridyl-3,6-dibromobenzo[1,2]carbazole2 3}7] WF2-2] 5-49] 2]s}o] A F T},

|""--.
N,-"

M

MBS/ DMF - | O
Br S Br

TFAF o=, 2-round flaskel 3)olA FAdE 9-2'-pyridylbenzol[1,2]carbazole(6g, 0.02 mol)3} DMFE Y2 t}
S, ice batholl A NBS(7.6g, 0.042 mol)E A3 Wojrmgla 3A1ZF 59 stirringdtth. THF2 quenching,
methylene Chloride® extraction, solventZ evaporating, silica gel column® = purificationd}e] 9-2'-
pyridyl-3,6-dibromobenzo[1,2]carbazole(7.4g, vield: 80%)< <LUT}.

5) 3,6-di-2'-quinoline-9-2'-pyridylbenzol[1,2]carbazole[RI-04]2] &4

RI-042 JA|E+= AA <134 529l 3,6-di-2'—quinoline-9-2'-pyridylbenzol[1,2]carbazole 3}7] Wk&-2] 5-5
of oJste] FAdHrt.
uFo A 5-5

A0 7] Y J

‘ N, ~BIOHE PAPPha ) KGO

o + _—
THF ¢ H-0

= Br

TAA SR, 2-round flaskol 4)olA A% 9-2'-pyridyl-3,6-dibromobenzol[1,2]carbazole(2g, 4.4 mmol), 2-
quinolineboronic acid(1.7g, 9.8 mmol), Pd(PPh;),& THF/H,0(20 mL/20 mL)ol ¥ 8A|ZF &<t refluxdhe}.

TLCE wWhe &9l & 25 Aoz Ud t}S, methylene chloride® extraction, solventZ evaporating,
silica gel column®® purificationd}t®] 3,6-di-2'-quinoline-9-2'-pyridylbenzol1l,2]carbazole(1.7g,
yield: 70%)= Lc}.

Ao 6: RI-13 A A Q1 =2 $H4

1) 9-3'-pyridylbenzol[1,2]carbazole®] 4

9-3'-pyridylbenzol1,2]carbazole= 3}7] WkH§2] 6-10] 2|3}o] T H ).
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[0352]

[0353]
[0354]

[0355]
[0356]

[0357]

[0358]
[0359]

[0360]

[0361]

[0362]

[0363]
[0364]

[0365]

[0366]
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9g2] 6-1

e
e Py dba)s, Pl Buls T ‘
MaOBu, toluene =

TAA o R, 2-round flaskell A7) Ao 59 Wk 5-20] 2]3le] FAF benzoll,2]carbazole(bg, 0.02
mol), 3-bromopyridine(4g, 0.025 mol), Pd;(dba);(0.42g, 0.046 mol%), P(t-Bu);(0.14g, 0.069 mol%),

NaOBu(3.3g, 0.03 mol)9} toluenes YWl 130TCoNA 6A17F &9t refluxdtt}l. 255 297 coolingdt T,
methylene chloride® extraction, solventZ evaporating, silica gel column® = purificationd}e] 9-3'-
pyridylbenzol1,2]carbazole(6g, yield: 90%)< LAAT}.

2) 9-3'-pyridyl-3,6-dibromobenzol1,2]carbazole®] &3
9-3'-pyridyl-3,6-dibromobenzo[1,2]carbazole2 3&}7] Wk2-2] 6-2¢] 2]s}o] AT},

oAl -9

o T

Y (L
L e
I
o |N G MBS S DMF = | G
= Bre Br

TFAA o R, 2-round flaskell 1)oA &A= 9-3'-pyridylbenzol[1l,2]carbazole(6g, 0.02 mol)¥} DMFE Y&
2, ice batholA NBS(7.6g, 0.042 mol)E HH3] "Hojrug|al 3AZF &<k stirring@th. THS2 quenching,
methylene Chloride® extraction, solventZ evaporating, silica gel column® = purificationd}e] 9-3'-
pyridyl-3,6-dibromobenzol1,2]carbazole(7.4g, yield: 80%)< L<At}.

3) 3,6-di-2'-quinoline-9-3'-pyridylbenzo[1,2]carbazole[RI-13]1¢] &4

RI-130.2 FA|HEE HM o134 &4l 3,6-di-2'-quinoline-9-3'-pyridylbenzo[1,2]carbazoled 3}7] Hk3-2]
6-3° olste] FAdHTE

HF2 Al -3

o T

N|
o
" N . ~B(OHx PdCPFhy)y, KOO
+ ———————
| = THF i H-0

Br Br

TAA SR, 2-round flaskol] 2)olA A% 3,6-dibromo—-9-3'-pyridylbenzol[1,2]carbazole(2g, 4.4 mmol), 2-
quinolineboronic acid(1.7g, 9.8 mmol), Pd(PPhs),S THF/H,0(20 mL/20 mL)ol ¥ i 8A|ZF &<t refluxdit}.

TLCR WHE 3ol & 2xE ALo2 ¥ the, methylene chloride® extraction, solventZ evaporating,
silica gel columm®® purificationd}®] 3,6-di-2'-quinoline-9-3'-pyridylbenzol[1,2]carbazole(1.7g,
vield: 70%)& AT}

Sode] 7: RI-49 A A 1 Zde] 944

1) 9-2'-pyridyl-5'-3"-pyridinebenzo[1,2]carbazole?] A
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[0367]

[0368]

[0369]
[0370]

[0371]
[0372]

[0373]

[0374]

[0375]

[0376]

[0377]

[0378]

[0379]
[0380]
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9-2'-pyridyl-5'-3"-pyridinebenzo[1,2]carbazole 3&}7] Wk&-2] 7-10] ¢J3}e] Al =},

W2 7-1

=%
e
<:|/_ES) Q_@ Pd-idba’s, Pt-Buls |
THalBu, toluene
A
gmp

TAA o R 2-round flaskel] 9] TAd 59 WkS-2] 5-20]] 9]3}e] A F benzol[l,2]carbazole(bg, 0.02 mol),
2-bromopyridyl-5-3'-pyridine(8.1g, 0.025 mol), Pd;(dba)s(0.42g, 0.046 mol%), P(t-Bu)s(0.14g, 0.069

mol%), NaOBu(3.3g, 0.03 mol)9} toluene2 ¥WiL 130ColA 6417 §<F refluxdtth. 52 AL 0% cooling
3t t}S, methylene chloride® extraction, solventZ evaporating, silica gel column® = purificationd}
o] 9-2'-pyridyl-5'-3"-pyridinebenzol[1,2]carbazole(6g, yield: 80%)< AAT}.

2) 6-bromo-9-2'-pyridyl-5'-3"-pyridinebenzo[1,2]carbazole?] A
6-bromo-9-2'-pyridyl-5'-3"-pyridinebenzol1,2]carbazoled &}7] Wh2] 7-2¢] ¢sle] Al wT),

HHE-2 7-2

O%’ MBS JOMF

TAA SR, 2-round flaskel]l 1)eA TAE 9-2'-pyridyl-5'-3"-pyridinebenzo[1,2]carbazole(6g, 0.02 mol)
7 DMFE ¥ th, ice bathollA] NBS(6.3g, 0.04 mol)E& M3 "ojrme]al 3AI7F <t stirring@dth. S
42 quenching, methylene Chloride® extraction, solvent& evaporating, silica gel colum® =
purificationd}e] 6-bromo-9-2'-pyridyl-5'-3"-pyridinebenzol[1,2]carbazole(6g, yield: 70%)< AAT}.

3) 6-quinolyl-9-2'-pyridyl-5'-3"-pyridinebenzo[1,2]carbazole[RI-49]2] ¥4

RI-492 JA|E+= AA <134 529l 6-quinolyl-9-2'-pyridyl-5'-3"-pyridinebenzo[1,2]carbazole2 3&}7] HF-&
2] 7-30l 95t A HT).

B4 7-3
| Y-
] e l/
L~
|
N ‘ . @ijm”k PAEPha), K05
T O THF JHO
T
Br Br

TFAA o R, 2-round flaskel 2)olA &A% 6-bromo-9-2'-pyridyl-5'-3"-pyridinebenzol1,2]carbazole(2g,
3.7 mmol), 2-quinolineboronic acid(1.4g, 8.3 mmol), Pd(PPhs);Z THF/H,0(20 mL/20 mL)el YL 8A|ZF &9t

reflux3t}. TLCE Wb 39l & w2 Aoz YA t}S, methylene chloride® extraction, solventZ
evaporating, silica gel column®. = purificationd}o] 6-quinolyl-9-2'-pyridyl-5'-3"-
pyridinebenzo[1,2]carbazole(1.7g, yield: 70%)2 AUT}.
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[0381]
[0382]
[0383]

[0384]

[0385]
[0386]

[0387]
[0388]

[0389]

[0390]
[0391]

[0392]

[0393]

[0394]

[0395]

SIHS31 10-2014-0083412

4l 8: RI-58 44 Q1% Ao F4

R

1) 9-3'-pyridyl-5'-2"-pyridinebenzo[1,2]carbazole?] A

9-3'-pyridyl-5'-2"-pyridinebenzol[1,2]carbazole2 3}7] Wh&-2] 8-19] 9|3}o] A H T}
WA g1
| =
H._ =
H _ Pofiba), P Buy, =N
I “‘ i T HalBu, wluene
oo

TAFo 2, 2-round flaskel 7] del 59 wkE2l 5-20] <93t A ¥ benzol3,4]carbazole(sg, 0.02
mol), 3-bromopyridyl-5-3'-pyridine(8.1g, 0.025 mol), Pd;(dba);(0.42g, 0.046 mol%), P(t-Bu)s(0.14g,

0.069 mol%), NaOBu(3.3g, 0.03 mol)%} toluenes il 130TColA] 6A1F ot refluxdttl. 225 A o7
coolingd U, methylene chloride® extraction, solventE evaporating, silica gel columno &
purificationdt®] 9-3'-pyridyl-5'-3"-pyridinebenzo[1,2]carbazole(6g, yield: 80%) < AT}

2) 6-bromo-9-3'-pyridyl-5'-2"-pyridinebenzo[1,2]carbazole?] A

6-bromo-9-3'-pyridyl-5'-2"-pyridinebenzo[1,2]carbazole 3}7] ¥F&-2l 8-20 o3t A H T},

9-g2] 8-2

g
M ‘ MBS fDMF
- —_—

TFAFOR, 2-round flaskell 1)olA ¥ 9-3'-pyridyl-5'-2"-pyridinebenzol[1,2]carbazole (6g, 0.02 mo
D3I DMFE ¥ o2, ice batholA] NBS(6.3g, 0.04 mol)E HH3] "Wojxa|al 3AZF F<F stirringdtt. 5
5<% quenching, methylene Chloride® extraction, solventE evaporating, silica gel column® =
purificationd}e] 6-bromo-9-3'-pyridyl-5'-2"-pyridinebenzol[1,2]carbazole(6g, yield: 70%)< LAUc}.

3) 6-quinolyl-9-3'-pyridyl-5'-2"-pyridinebenzo[1,2]carbazole[RI-58]2] ¥4

RI-58%2 XA|EH+= AA <134 529l 6-quinolyl-9-3'-pyridyl-5'-2"-pyridinebenzo[1,2]carbazole2 3&}7] HF-&
2] 8-30l 95t FAdHT.

WS4 8-3

| s
l‘\ M. =
M
| =
—
o ‘ Mo BOHE  popphgy, KaCo,
P + —————
| G o THF fH20
=
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[0396]

[0397]

[0398]

[0399]

[0400]

[0401]

[0402]

[0403]

[0404]

[0405]

[0406]

[0407]

[0408]

[0409]

[0410]

[0411]
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TAA o R 2-round flaskel]l ¢ 2)olA 4% 6-bromo-9-3'-pyridyl-5'-2"-pyridinebenzol1,2]carbazole(2g,
3.7 mmol), 2-quinolineboronic acid(1.4g, 8.3 mmol), Pd(PPhs),;Z THF/H,0(20 mL/20 mL)ell ¥ il 8A|ZF &9t
reflux3t}. TLCE Wb 30l & 2x2 Aoz YA t}S, methylene chloride® extraction, solventZ
evaporating, silica gel column®. = purificationd}o] 6-quinolyl-9-3'-pyridyl-5'-2"~
pyridinebenzol[1,2]carbazole(1.7g, yield: 70%)< 4Jc}.

A 6: RI-04E EZ AR Wby 42} A4

el
ITO glass® w4 WA o] 3mm X 3mm Z7]7} ¥ == patterningdt & A|ASFAt. 7|HS 2T Ao #23 &
base pressure’} 1 X 10° torr7F HEE 3 & ITO 9o #7]&2 CuPC(650A), NPD(400A), RI-04 +
(Ir(btp)2(acac) (5%)(200A), Alg3(350A), LiF(5A), AL(1000A)9] &A= A93sT}.

0.9 mAel A 1180 cd/m (5.9)E Yetliem ol CIE x = 0.649, y = 0.338& YEMATE.

2AAd 7: RI-0138 S AEZ AMESE W A3 A%

base pressure’} 1 X 10° torr7F HEE 3 & ITO 9o #71&2 CuPC(650A), NPD(400A), RI-13
(Ir(btp)2(acac)(5%)(200A), Alg3(350A), LiF(5A), Al(1000A)2] =A== Aus3itt.

ITO glass®] 33 WA o] 3mm X 3mm Z7]7} ¥ %= patterningd 3 AAIAG. 7|#HS A Aujo A3 &
+

0.9 mAel A 1195 cd/m (5.7)E YeR o™ ol CIE x = 0.650, y = 0.340& YERATE.

A 8: RI-498 S 2ER AR Wb 4~} A2 AA 3

ITO glass® w4 WAo] 3mm X 3mm Z7]7} ¥ == patterningdt & A|ASFAt. 7|#S 2T Ao #23e &
base pressure’} 1 X 10° torr7} HF == 3 F IT0 o #7153 CuPC (650A), NPD(400A), RI-49 +
(Ir(btp)2(acac) (5%)(200A), Alg3(350A), LiF(5A), AL(1000A)9] &A= Au3sT}.

0.9 mAlA 1260 cd/m (5.6V)2 LFERNI.0™ o]w] CIE x = 0.650, y = 0.3362 LFERNIT).

2Ad 9: RI-58E T AEZ A8 Wk 4z} A%

ITO glass®] w33 WA o] 3um X 3mm Z7]7} ¥ %= patterningdt & AASGTE. 719S 1T Ao #2e =
base pressure’} 1 X 10° torr7F HEE 3 & ITO 9o #7]&2 CuPC(650A), NPD(400A), RI-58 +
(Ir(btp)2(acac) (5%)(200A), Alg3(350A), LiF(5A), AL(1000A)9] &A= A43siTt.

0.9 mAdl A 1211 cd/m (5.5M)F YEiem ol CIE x = 0.651, y = 0.330& YERAT.

Aol 10: RI-585 SAER ARGEE v Ax) A4 (& 24)

ITO glass® w4 WAo] 3mm X 3mm Z7]7} ¥ == patterningdt & A|ASFAt. 7|HS 2T Ao #23e &
base pressure’} 1 X 10° torr7F F == 3 3 ITO 9o PEDOT:PSS(800A, spin coating : 3000 rpm, baking

condition : 120 T for 1lhr), RI-58 + (Ir(btp)2(acac) (2%)(250 A, 3000 rpm, baking condition : 100 T
for 30 min.)& 23 3F¥ & v, Alg3(350A), LiF(5A), AI(1000A)2] A= Ausldct.

0.9 mAIA 772 cd/m’(6.5V)2 MRS O™ ol CIE x = 0.650, y = 0.3362 ERAIL}.
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[0412]

[0413]

[0414]

[0415]

[0416]

[0417]

[0418]

[0419]

[0420]

SIHS31 10-2014-0083412

HlWe 2: (BPE S AE=R o] 823 w3 A A%

il

ITO glass®] 34 WA o] 3mm X 3mm 7]7} EE= patterningdt 3 A|AsIATE. 7| AT Avjo] A3 &
base pressure’} 1 X 10° torr7F FEE 3 F IT0 9o F7]ES CuPC(650A), NPD(400A), CBPi +
(Ir(btp)2(acac)(5%)(200A), Alq3(350A), LiF(5A), Al(1000A)9] =A== Aus3itt.

0.9 mAdIA 780 cd/m’(7.5V)F LFERHQo™ olu) CIE x = 0.651, v = 0.3295 LJehfigic}.

9 AAe 6 ~ 10 2 Blale] 2004 ZZ AFE @F Ao BAS AT §7] E 204 B A9
2 54 23S 4.
X2
g Aol 5 54 2 B 34
22} KNy 5 3= AFas | AEas 5 CIE CIE
Q) mA) | (cd/m) (cd/p) (1m/W) FAaE (X) )
(%)
AAd 6 5.9 0.9 1180 11.8 6.3 15.8 0.649 0.338
ARG 7 5.7 0.9 1195 11.9 6.6 16.6 0.650 0.340
AAd 8 5.6 0.9 1260 12.6 7.1 17.1 0.650 0.336
AR 9 5.5 0.9 1241 12.4 7.1 16.9 0.651 0.330
A A4 10 6.5 0.9 772 7.7 3.7 10.8 0.650 0.336
Hl3le] 2 7.5 0.9 780 7.8 3.3 10.4 0.659 0.329
X 2004 & 5 e AAE, B A w2t FAE AN dF EEe AY B4, =, AF 2E, IEH a&
2R FRaso] T AMEE QF STAEQ Mgt A A, FAEHASS FASACE. ofeY, &9 F
AE AREsle] 2 odgel A Qg EAE WESS IS E AEnrt dE fUAAEFAaAE A
T A}
A7 E B Iyl upt s AN E Fxete] AWEAATE, Y Vefoly sdE B4 JleAE g
TH Z)AE B A vEd AP 2 dYo2HE Hojux Ze B JoA B UHES o

Foe] 49

1000 7] A3 A2k 110: 7]

120: A 1 A=+ 122: A 2 A=
1300 f71&% 1320 A3FTUS
134: AFTEF 135 HFEHS
136: AAFES 138 AAFUTE
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t>130

T~—122
T~—138
T~—136
T~—135
T~—134
T~—132
T~—120
T~——110
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