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[0036]

S=50dl 10-0965590

o

F7) A1 AS(200) el BAE Al 1 830002, B W A7) Al 1 AF5ozRE Iy
wohs Al 1 Ede00) o A”she s &, Al 1 AF FAS610), A1 AT FES(
g

% lr_L/HEl _/’: 01];]_

o

A7 A 1 AY FYS(310)(HIL: Hole Injection Layer)o&: oE S, DNIPD ((N,N')-[p-di(m—

yl)aminophenyl ]-N,N'-diphenyl  benzidine), m-2 TNATA (4,4',4''-tris(N-(2-naphthyl)-N-phenyl-
amino)triphenylamine), CuPc(Copper Phthalocyanine) SO 2XFE Xesle] A&l Zlo] 7besly, w3 st
A 2,3-di(pyrazin-2-yl) 3% & pyrazin F=AE o]&ste] Fgst= Zo] ntehA g slojr,

A71 Al 1 AF 4535 (320)(HIL: Hole Transporting Layer) 22+ oE 5%, NPB (4,4'-bis[N-(1-naphthyl)-
N-phenylamino]biphenyl) o]t} Eg-vloldlld-o}wl SE A (tri-biphenyl-amine derivative) SO ZHE XMeish
o A&-3h= A o] 7VsshH vt A sl A= NPD(N,N'-di-1-naphthyl-N,N'-diphenyl-1,1'-biphenyl-
4,4'diamine) & AM&E = 1S Aok, Fuz, NPDE 318t S o #}shAlle] LERSIT

5914 1

0'0

A7 A1 EFF(400)2, A5 W HANEFZ(410) 2 =4 @W3FS(420)0] AHE AS5HO GAHE S
Aoltt.

A7) A @33=(410)L, o= =W, MADN(2-methyl-9,10-di(2-naphthyl)anthracene), ADN(9,10-di(2-
naphthyl)anthracene), 10-(naphthalen-3-y1)-9-(3-(bi-phenyl)anthracene, 10-(naphthalen-3-yl)-9-(4-

(naphthalen-3-yl)phenyl)anthracene, 9-(naphthalen-2-yl)-1-(naphthalen-3-yl)anthracene =AY F2
EAREE Adste] $2E EH2 AR F 9on, EHE ZAZE pyrened FEA & ol£F F AS

Aotk

v}t A 54 =, 9-(naphthalen—2-yl)-1-(naphthalen-3-yl)anthracene FEAE T2E &
2 ALg5 o}g#, pyrened FEAE =HE =W (dopant material)2 AMg38le] FE=

A (host material)
A% 7Fs3stt.

ok, A7) sA Wt (420)2, dE £, MADN(2-methyl-9,10-di(2-naphthyl)anthracene), ADN(9,10-di(2-
naphthyl)anthracene), 10-(naphthalen-3-y1)-9-(3-(bi-phenyl)anthracene, 10-(naphthalen-3-y1)-9-(4~
(naphthalen-3-yl)phenyl )anthracene, N2-(9,9-dimethyl-9H-f luoren-2-y1)-9, 10-di (naphthalen-2-
yvl)anthracene), 9-(naphthalen-2-yl)-1-(naphthalen-3-yl)anthracene FEAS} 22 SA25EH d935kd]
T2E BH4Z AES § & Aol uEASIAE, 9-(naphthalen-2-y1)-1-(naphthalen-3-yl1)anthracene
FEAE 32E EZH(host material)® AFE3SFY} o}&2], 2 ,N2,N6,N6,9,10-hexaphenyl anthracene-2,6-
diamine & =HE EZ(dopant material) 2 AFEE 4= & Holt},

vl AsH A=, $2E EZE 9-(naphthalen-2-yl)-1-(naphthalen-3-yl)anthracene FEAE AFE Y ofE
g, SHE ZZ2 2 2 N2,N6,N6,9,10-hexaphenyl anthracene-2,6-diamine ©]&3 4 Q& Ho|t},

S, 2 w4y AAdd w2 §7] Fg 54 Ao Al 1 dFFAAME, d&ste] 45d 2ET 44 &4
E 242 Y3 248 AHEske Aol upgEA st o]9f Feo], A&ste] AT HE AR UE Ao wgZo &
2E BAS Y EAS Ao E2HN, T Ao gt ofygl, IRt W ugE A7V fAEIA =
= 3l 29E 7MY, &, 7 A9 o] FARIAE AS ARl Agel mE EA A A7) Wl mE A
o BEHS Y & dow, F Mol fAgE FHS JIAA Hol &z #ETF foldiAE adE T

ok, A7) A dgS 9 = @3S 3 wlAUES(fluorescence mechanism) S 3 @EslE AS 54
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[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

S=50dl 10-0965590

o7 3},

71 A1 EFF(400) el FAE Al 2 FEF(500), & E¥, Al 1 AR FFS(EIL: Electron

] [s] (¢}
Transport Layer)(510), A3} AA3(520)(CGL: Charge Generatlon Layer), Al 2 A& FY=(530), #| 2 B&
FES(040)02 JAE = k. A7) Al 2 FEF(500)2 A7) A 1 FES AAE AL o=y, T&
St Al 2 HFTo S ALt 98-S Fas.

A7 A1 AR FHF5(510), G5 W Aqu(S-hydroxyquinoline aluminum), 2,6,9,10-tetraphenyl
anthracene +%A|, Bphen(4,7-diphenyl-1,10-phenanthroline) SO ZFE Aeste] FAsE 4= S Ao},
v}t A 5} A=, Phenanthrolined] =& o] && 4 t}.

A7) A BAFG0)E, 47 A 1 BFEFA00) R A 2 FFF(600) Aol A
2 A3060) Ajelel Aol P W, BF % AR BAS A BT FRAL ALE 5 deh =
) A% BESENE, A L FRUN) % A 2 LITE0)E AR T LA

Al
LT R = o= *3 o F 7 RgTol A THEHES

ol

Jm

53], 2 dde] AAde g 7] wd 3A] FX el = A AFe @E(Lithium, Li), vF2uls
(Magnesium, Mg), <Fv|E(Aluminium, Al), 2(Ag) SolAl HdeEste] FAH™, ulgzsiAl= 2EF(Lithium,
Loz FA4d + dom, o] Af 7= 30A olgtz Pt o]e) o], Hal AHFToRE Huvs A
W, B3t o =2 288 JHAE 77 2% 3A FAE FEe Aol 7HsshA ",

271 A 2 BE FAFG0e, A 1 e FUS5G10I wERA®, NIPD ((N,N')-[p-di(m-
tolyl)aminophenyl-N,N'-diphenyl benzidine), m—2TNATA (4,4" ,4-tris(N-(2-naphthyl )-N-phenyl-
amino)triphenylamine), CuPc(Copper Phthalocyanine) &S ZX-E AEsle] Al&st= Ao| 7FsstH, npEz sk
A= (2,3-di(pyrazin-2-yl)pyrazin F2A& ©]&3lo] A= 3] nlEz e Flojr),

L\')

A7l A 2 A FES(540) G2, A 1 ALY $£53(320)03 wR7FRAIZ, NPB (4,4'-bis[N-(1-naphthyl)-N-
phenyl-amino]biphenyl)o|t} Eg]-ulo]ldd-o}ql F=A(tri-biphenyl-amine derivative) SO ZHE X8 35}o]
ARR3lE Aol 7bsah, wFgAsHAlE NPDIN,N'-di-1-naphthyl-N,N'—-diphenyl-1,1'-biphenyl-4,4'diamine) =

471 Al 2 FF5Z(500) Aol FARE Al 2 FF(600), A8 W HA wPFor FAH 5 dS Zlojg.
%, B i o] Ao wpE f7] @ FA A A s Al 1 @GR 9 ] A 1 dEEe) FESS AR
AZEo] FgH Al 2 I AR e UE WAs ofb& ], V] Al 1 Rl whage Wi A 2 wg
S A @t Wl M2 3ol MRS FdsE A EPSE gt

wak, Aly] A w0 o3 7)Y S (phosphorescence mechanism)S E3 2333l Zo] vz d Ao},
oje} o], HA H Al igFZo FF WAYUSS T3 EFT oLy, JA IFFTL AP WAUEFE §
d AP =E FoH ARHoR =& MAHFES FHEE Aol s A Hit.

wak, AA k=S BAlq(bis(2-methyl-8-quinolinolato) (para—phenylphenolato)aluminum(III)), CBP(4,4
" -N,N" -dicarbozole biphenyl), BCP(2,9-dimethyl-4,7-dipheny-1,10-phenanthroline), bis(2-methyl-8-

quinolinolato F=A] To2HE HMEste S2E EFa AMES 4 glon, =HE EAZE= iridium
complex (biio)2Ir(acac), DCITB(4-(dicyanomethylene)-2-t-butyl-6-(1,1,7,7-tetramethyljulolidyl-9-
enyl)-4 H-pyran) GO 25¥ H€stE 3lo] 7Med Zlolth. wgAside, S42E EX 2% bis(2-methyl-8-
quinolinolato FEAE AlEsx, THE BEAZE= iridium complex  (biio)2Ir(acac) A& 4= AL A
ojt}.

A7) A 2 WF=(600) A dAdE A 3 % %(700)L, de W A 2 W= A

44 FUTE 2R T
[ez]
o

A7) A 2 AR FEZ(710)2, 7] A1 AR FESH uRRAIZR, & W Alg3(8-hydroxyquinoline
10-te f

traphenyl anthracene -+%=A|, Bphen(4,7-diphenyl-1,10-phenanthroline) &2 =5-F
RS Aot vtASHAIE, Phenanthrolined] FEAE o] &3 & & Aot}

aluminum), 2,6,9,
Qs g4 F

A7) AR FPE(720)8, o2 =51 Liq(8-hydroxyquinolatolithium), Li SO 2XE Aesle] P44 4 9



[0049]

[0050]

[0051]

[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

S=50dl 10-0965590

A7 A 3 F5F(700) Aol A A 2 AF(800)2 oS 5 A= HF(cathode electrode)d <+ U=
Aoty A7) Al 2 Aol AL AT A9, A 2 AF5(800) AE EdH dFrEADolY 2(Ag) To=
FH AgE gGdFolAY oS ASs A4S gS FxE I 2

EE, EASAE ggort, 47 Al 1 B3 9 Al 2 BYEE 4
A& BHoR k. F, A4, =4, Yo WSl A% WEe] A BEE Aol Mol TE AL
9% 5 e wRE AEad

ER, B o) AAde] mE §7] 3% BA AL, mFAsHlE whE-ol v H (bot tom-emission) TEE
HAQomA WA o] FRE ASFow wiHT

F28, & 9o AAde] mE f7] wad BA A AES A F, 2 AE] gd W) A

9 d(peak) & FAFgE 1Ezo|t}t, o] of, 7] A& AE1BG/RD) 2 ME2(BGR.2) 9 F 7HA] T/H=E A
2 AT

AME 12, F8 7] (glass substrate) & AREsIglon, A 1 A=02+ IT0E Al 2 AF0=2% 4F1])H(1500
A)E ARgskan. e, Al 1 AF YT 2 Al 2 B FYFT o2+, (2,3-di(pyrazin-2-yl)pyrazin -§%=4]
E 50A FFste] FASAT. Al 1 FF 5 L A 2 AF 75T NPDE ol &3to] FAeH, FAE
800A o2 IASATH

Lok, AHA W3S 9-(naphthalen—2-yl)-1-(naphthalen-3-yl)anthracene FEAE ~E EA(host
material )2 100A 2] FAE 7IAE=F PFA3}FF oW, pyrened] FE4E =HE EZ(dopant material) @ 4.5%
A7 skder. A4 @352 9 A] 9-(naphthalen—2-yl)-1-(naphthalen-3-yl)anthracene FEAE T2E &

A(host material)® 300A9 FAE 7IAEE FAFPoH, pyrened FEAES EHE  EF(dopant
material )2 3.6% FA7}ebich. A BE=S bis(2-methyl-8-quinolinolato FEAS TAE B2 35049
FASE NAEE A9 e, iridium complex (biio)2Ir(acac)E =HE EAR 9% HA7}8 ).

folr

2
o
ox
oX,
ofj
rlo
Ak
ot
(o
fr
ot
oX,
o
4t
(o
a0
-

A= 10A02 319},

AL A% F5F R A 2 A4 FEFORE, Phenanthroline] FEAE Agsgon, A 1 A% £5

2 %
Fo T 40A02, Al 2 A4 £EFE T 200402 FHHGT. A% FUFS LiFZ FHSGom, 54

A, AE 2, A WET 0 S BT BHES WU HlES Z7F 3.5% B 3.3%% 3 AE Alejskile
A 1} edd S =S Al

F2ell A g kel AEL RAE2E, B W= 460nm, 530nm, 630nm SACIAM S-S THAE Sle d F
0] o)

PR AN

F12 AE 1 2 AE 29 FEAY, 58, MFARE 25T, latm, 27] 1000nitold 43 Z7iolu},

F 1
TE5 AV o< A %3 (CIE)
T
cd/A 1m/W X v
AE1 6.0 25.7 13.4 0.377 0.343
BE2 6.3 31.3 15.6 0.360 0.397
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[0067]

b= 71 2okl A
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