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7] AAREE Bl AR E AAFAF S TS FI1AALFEAGA,

g Al A

Wi o] YA dY

7] & & ofF
[0001] 2 gL FUIAADLFEAIGA A S Ao},
v F o] =
[0002] FNRAALEZIA Ao AFEE = F7IAAEZLAE T Y AF Afold wagFo] PAH kg4 zlolt),
F71AA R F LA = AR (electron) FY A F(cathode) ¥ A& (hole) FYHAF(anode) & 2HE 2zt Axle} A
TS G UEEZ FUAA, FUE AR} AFo] Avst AAIE(exciton)o] 7] HHZEEH 7|AFHZE ¥
oA w WFsl= AaAFolT).
[0003] FVAA G FaAE o] &3 F7| AN FEAIGA = do] WEE = weke] wel A3 (Top-Emission) W,
SF-9-4(Bot tom-Emission) "4l 2 @A (Dual-Emission) F°] AL, FEHR wiEl FEujEZlAY
(Passive Matrix)¥ S mlE& 28 (Active Matrix) S22 oA},
[0004] FIHAALFZAIGA = EH 2 FH 2 jxd 559 AB JAdo 270 A5, dolg 4Ag 2 dY So] &
W, Adde A8 FAdo] W3S s gomM JAE BZAE F ).
[0005] AE SAe ~9H EAX A, T EWA2EH 2 AHRAHE 2= EWALEHE Y EWAALEHE 2T
H 5 EdXAH| A" AT, 7] #FF5 D AATSES ¥k f7] #Egele=E Xt
7] HgFE A 4FY FUY ols s v ¥ESTT YHITS X, T 29 7] FTGoeEE
&5 ¥ TS AHE T3 M= (band gap) Ao]E 2] W ~(charge balance)’t E48S
o|lF1 AFY FETY AstE FEEe EE Y ASE fEsE AV do AW AAHSE Hgk wetol
BAEjofof g Aotk
g ol &
3 d stzA}et= HA
[0006] e WAdvIee BARS dsky] 93 2 U, A3 FUS s st AldS dAEe B
TS Y AW FFAPE AR AEF FTHUA BASE 2EYHAE AXFa UdYgS st axbe
THE I 5 e FUIAALGEAIGHE AFsh= Aol



[0007]

[0008]

[0009]

[0010]

[0011]

[0012]
[0013]
[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

dEd A A sdow Bowwe 7w 7] el fAskE AlldS; Allds el fiAskE 771
WEE W G waE el AAehe A2ASS Ege, 47 WASL, T3 AFFEERAR o]Fojn
AW SS 238, AUHHETS AFFETH ALdT Alold X, AFFEEALS 7] T35l
38 AT5E5T FAF BAL olFoW A% SAOE ot AUAALIRALAS A}

}J—x«ﬂ

ALA

FNEY AFFEE$EAL 13 ~ 59 En

]

s M

Atk

o

7122 LiF, NaF, KF, RbF, CsF, FrF % MgF, & A®d ol s} == Li0, Na0, K0, BeO, MgO, Ca0,
B:0s, Al0; & 5102 = HE]J% 015 5‘]"/]‘%1 Zl: 9)\‘:]'-
AE3FEELLE, olZntyg offl A, EF¥ F=A 2 AEZN FEA F A= s 23S 5 Y
AWM Z9 F7A=, 5A ~ 300AY 4 9t}
AW Z9 FA=, 20A ~ 100AY § Yt}
7] FT2, AUHHZ Ao AXsE AF35Fssd, AT5FES Ao fXstE AT, $ES A 9
A8t AAGFESSTT, ARFES o AsE AATETS 23 5 Q).

7z 7
2 gl Ao TS A& stz A1d=T s A¥yEss WY AW S fEEH AT F
AN BAFlE 2EYAE AR 93 WAF 988 s AW ASS Ask] WAy ekAslE =Rt
221 S S S e FUIAALREANFAS Avste axrb Juk. =3, B oo e 4axke
Fo BEAS AL B8 Y 54 T LS Fee 27 Y A 5AS A7IE a2t .

W] AAE F5 FAFA g

olsh, ¥ wel

d AAldel mE F71d

AAE A% FAHA Wge AYE EHS

Ao] 2T o A% o]},

T 1Y X 28 Fxd, E U o Ao W}% T AAEFEAGA = EY Y2 vjxE A8 o
A(SP)S Egsh= 9E(PNL), 13 HASP)e] 27X (SLL. .SLm)oll 255 FF3hs =355 (SDRV)
2 A8 FA(SP)e] Ho|Euld(DL1. .DLn)ell Eﬂo]ﬁﬂiﬁ FFote dolE 55 (DDRV) & 233k}

A8 ZA(SP)S 5 E 2~ (Passive Matrix) =5 TEWMEZH 2 (Active Matrix) o2 FAECH, AH 3

Jol SEulEgagon F4E 4T,
2 7] wgteleEM)E EFe
HH Fke TEE T8 S o

A % 7} l%ﬂ
H A1==(A) .
o] AZAHM A Ao Mol TFHE
H(Cst)E AlxZ(A)ol] deto] AA=

ol 293 EAXAE(S]),
= 2T(Transistor)1C(Capacitor) %2 FAHEAY Edx g 2D A A E

=R £ =
ZE) A (SL1) el Aol Ef ?ié |31

A 27
A3==(C)oll Elgto] &

T EWAAZH(TD), AFHAH(Cst)

& gS3 Pol] dZF2E F k. 29 EAXAEH(SHE &
dlolEiA 7 FFEE dolHulA (L)l dte] A4
WA= (THE AlxZ(A)el AlEYF A= A2x==(B)o A

A P (VSS)ell AAE A3==(C)ell

Eiho] AZ€t. A)A
A, f7] wgre] =0

M 2 A9 A
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o] FEAE ALAL NAGVDDE ot AAHT A2eE®) R TE EANAE(TD dve] ALEr)
SEEE

slo) Al An BASP)e] ZeE ERAAHEGS], TDo] NTypeo® T4 A% Qaz Agsigont
w ool Aael olo] @gEA gtk Telm ALAY WAGNDDS Fal FHEE 2 Ase) AQe A2d
A WAV S Bal FHEE A A9 ARG ¥S £ Jov], ALAY AN D AzA WA VS S
Fol Fist Aol Ame TEPEel whet 29130] s,

A AWR MB HA(SP) v o] AT & . 2AMAGLD S S8 AT sEEE &
EJIAZE(SD7F 29, o, dHelHud (LD S Fal eud dHelHidsrt g8 293 ERAZH(S
DE AA A==l s35% veolHAzs ARAH(Cst)ol Holgdtez Agdnt. v, 230
Ao 2913 EAALE(SH7F HeZzHE s EAASE(TD= 1A E (Cst)oll Age tlo]§ xghel
ot FEErh. te, Al v (DS A TEE L dee] dde] A2 wiAd 5

i f7] BFTele =)= WS wEskA A 2y o= eyl ddel wE Ad B, E 2
Alelli= olell A E A eh=t.

olst, A AWE FIIAALHEA A ] Pl e AW,

® 32 FIAANREANGR ] FHEela, T 4t & 39 EAE -1 999 dHkeln, ¥ 5% Au 24
o gHkela, & 62 # e o HAdd wE {7 FFFe FRE ot}

T3 % E 4 FHxsd, B dge A AAde wE ARG EANGAE seuiEYAYHE P4 A
B FJAE 93] TAIGG (AN ] Aold 7] (110)7} 7]#(110) ol FAE AB JAES FRoY Adaxzr
B 23317 93 U579 (140) S E 3o}

719 (110) 3 287 (140)2 FAIG G (ML) ] L Zo YA st M EAGA WA FAdE H2EA(180) o <] 3
gzt dedr. TAE f7IAASFEAGAE RERY 2 A3y dYS FEEESE 719(110)9] 9=
HER(170)7F vkE S A, shute) Hoew FA" AR (160) ols) 71#(110)3 HE-71(140) ] A E &
2150 FEEE RS AR 3 otk ofr|A, FEAA(160)E = 19 AWE dHolE e} AT
58 3. ol B o] o AAde] wE f1AALFEAGR = A3 (Top-Enission) H:‘—
W34 (Bottom-Emission) %] @ kb (Dual-Emission) = o= stz 338" 4 ut.

o3, ¥ 5% % 6% Fxstel An Fae Fzel sl A@sA vedt 2 5 A

713(110) Aol B3 E(111) 0] YAFT. HHEF(111)S 7|F(110)9A FE=EHE 4y ol 53 7L B+
E2REH 35 FAHNA dAHE 9 EAXAHE BIEy] Y8 dA4T = . eSS AgE A

SHE(Si0,), Al A8E(SiNx) 55 AHE 5 ATt

HH S (111) el Ale]E(112)7F AA . AlolE(112)+ =g dMo), &FvlwAl), T&Cr), w(Aw),
e (Ti), YAND), dedad) R F2(Cw)2 o] Folxl ol Adee o sht Ex oj5e] Faow
olFold 4 vk, EF, Alo]E(112)E EEdMo), &FvEAlD, AFCr), =Aw, EERE(T), 4ZA
(Ni), dMeHEND) 2 72 (Cu) = °1—er°1? woll A AdEE o shit Ei= o590 FE o o|FolXl vITsd

"

T At B, AlPlE12)= =B/ ARV E-UeHE B syud/dFy]

ARl E(112) el Addnt(113)0] gt A1 A (113)2 A2 Asheh(Siox), A2 D 3H(SiNg)
= ol5] HeTd F dou ol HA det

ATAAH(113) Zell= AEEF(114)0] AAZT. AEEZT(114)L Hgd 22 £ ols dAsd tdA
A S 2FE 5 Ak o714 EASA = @ARE, GEES(114)2 AE 99, 20k F9 % = o
A& ETdD g gloen, 2ea g9 H EdQl ddos PY Ee N Eeee] =8E ¢ v £F, JER
S(114)2 AEH Ags 37 9% oY 29SS ¥

ME) B Z(114) AolE A9~ (115a) D =3 A(115b)e] X3}, =
U502 o|Fojd $ glon £¢2(115a) 2 =#el(115h)e] TddFd %%oﬂt %ﬂﬂtﬂ(Mo), dFr

(AD), A&=(Cr), =(Aw), Eeba(Ti), YAND), vWledaENd) 2 72 (Cw)=2 o] Fofxl oA ded o= 3}
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[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

[0041]

[0042]

[0043]

[0044]

U Es o5 gFoR o]Fod 4 Qop. g, A9 2(115a) ¥ =dQ1(115b) 0] YETd Aol =T H
W/EEE- QTR 235, BURU/GRnE/EYRd BE B Ru/gReE-u ot/ Ende] 3%
Fom oFold 4 9

~

A9 (115a) = =#Ql(115b) AellE A2dA=(116)0] 91X
g2 23(SiNx) EE o5 tEFd 4 o} od I
=

A24AT(116) Aolle A3EAL(117)0] HAXFh, A3EAN(117)L A F AH3ah(Siox), HeFE A3
(SiNx) & o589 uF5Fd 4= gov) oo AR greth, A3dA(117)2 Fekahd 5= o

Frh. A2-ATH(116)> AP AFse(Siox), A
deA devh. A2AAR(116) iAol dEtd

4>

Ol & 7]4(110) ol 1Ak Bk APl EY s EWAAEo| ik dWolt. olstell M= s ERMALE

A3AAT(117) Aol A1AF(119)0] YAt AIHAF(119)L o= EE HALAEZ AuE 5= Q). ofx
A== ﬁﬁi% 1]1X43(119)% Ews QA8 oA, ITO(Indium Tin Oxide) ¥ 1Z0(Indium Zinc Oxide) &
A 5
o

A1AF(119) Holle= A1A=(119)9 dF-E =&k M55 z2e WAaS(120)0] fAgy. Bas (120)
#l ZA}o] Z 2 28l (benzocyc lobutene, BCB) Al 44, ol=a ™A 4% _‘El“c ZYoln= X T 7S XF
T Jon} ool dAH A Tt

m‘*’ rlo

WAS(12000] N Wels f7] 2312 o] fAdY. = 65 Fxshd, f7] B3 (12D)2 A S
(121a), A&FEs(121b), TFF(121c), AAFES(121d) B AAFAT(121e) S I

J

AN F(121)e AT FAS AFA b GFF obgel ALAF1)I FTFEF(1210)¢] Aol
A olE ] AW AFAL FEST. AVHAZ(121)L AT FUA WS AEdAE AXGE o

S & £ glon, FUEY fUEY o o|FoRn. ¥U|ES LiF, NaF, KF, RbF, CsF, FrF % MgF,

= Li0, Na0, K0, BeO, Mg0, Ca0, Bx03;, Al:0; 2 Si0, & A8E o= R o] F o

4 % v §7128 A355EAR oFoT Aow ATFEE(121)3 FAD BA oFo 4 A

(=]

ATFE5S(121h)e 4T 58 d#FsA = 9SS 31,  NPDIN,N-dinaphthyl-N,N'-diphenyl
benzidine), TPD(N,N'-bis-(3-methylphenyl)-N,N'-bis—(phenyl)-benzidine), s-TAD %  MIDATA(4,4',4"-
Tris(N-3-methylphenyl-N-phenyl-amino)-triphenylamine), o}Zv}g olwl f&x), ZFo#d fFxx %L <tEL
A FEx & A= s 28T = v, AFFE5S(121)9 45 7 M9 To= 449 5 Q).

W33 (121c)2 S2E9 =3

EE ¥
et g Slem, QY e FFEHS ol&ste FAHY 4 Sl

SESHelT), HLT"'Z(IZIC)—Q— A = g g ala S whstEls B

CBP(carbazole biphenyl) & mCP(l,3—b1s(carbazol—9—yl)%: X33 TAE
PIQIr(acac)(bis(1-phenylisoquinoline)acetylacetonate iridium), PQIr(acac)(bis(1-
phenylquinoline)acetylacetonate iridium), PQIr(tris(1-phenylquinoline)iridium) =
PtOEP(octaethylporphyrin platinum)® o] Fo]& oA AelH o] dh} o]AS EItel: EHEE ILdsls
AFEAR o]Fojd = glar, o|9k= 2] PBD:Eu(DBM)3(Phen) Hi= Perylenes Eedt= FFEHARE o] Fo]
F Qo ol FAEHA vk WEF(121c)0] HAE HFsE A9, (BP = n(PE 233 S2E &
S EeH, Ir(ppy)3(fac tris(2-phenylpyridine)iridium)S ¥t EHE E4& ]
o]Foz 4 gl o]k &), Alg3(tris(8-hydroxyquinolino)aluminum)S X33} &%

ot oo dAHHA vl WFF(121c) 0] FAE WFste 49, (BP, T+ n(PE X
xEebH, (4,6-F2ppy)2lrpices 233t EHE EAS Xdsle JAFEZRE o|Fold & vt o9 e,
spiro-DPVBi, spiro-6P, t==WA1(DSB), Hl=EZHoFA(DSA), PFOAl L&t B PPVAl Atz o] Foixl &
oAl Melel o= g E3tstE FFELAR o|FAd 5 o} o] dAHA] =),

AATEZ(121d) S AR 48 s st 9SS sy, Alg3(tris(8-hydroxyquinolino)aluminum),
PBD, TAZ, spiro-PBD, BAlq & SAlq® o] Fo]X oA AEE ol 3} o] o & o]Fo]zd 4= o} ojo 3
AR =g,

ARFJ S (121e)> AR F94S L&A st 988 3slH, Alg3(tris(8-hydroxyquinolino)aluminum),
PBD, TAZ, LiF, spiro-PBD, BAlq ®X SAlqE AFRE 4 glon} olo] FAEA] FErh. B Wy AAHE &

_6_



SEE46] 10-1128468

6o BAE Ale ohE, ATFEF(12), AAFEF(120) L AAFAF(120e) F HolE o shlr}

Ak Fx 9o

[0045] 7] FFZ(121) Aells A2d=(122)0] A3, A2AF(122)S AALE EE o= Aed 5 Q. A
AR AEE A2[F(122) FEAHEALD 5S AR £ 9ot ol ALY R gt

[0046] o3}, ¥ el A AAdo] wE {7 THrlo] o =9 AF o) tha) g3},

[0047] T 7 WA E 12 Y E o] AAde] vy P 2 W He B4 g Zo|u),

[0048] 59 & 68 Fxdto] A upel o], B amgol o Ao &) FEE 7] dETiolo s o
Aad A1) ALz Aggd A2-5(122) Alolol X8k AAWHE(121a), AeFES(121b),
W= (121c) AAFEZ(121d) 2 AXFLZ(121e)S E&sich. vhA, vlwd 13 vl 29 FxE= AWH
HZo 59 AFFUFY F59 S 8 AAde Fxe s},

[0049] 7] & 12 Hlaee] F2EI} Ao A SAE AL), F=(cd/A), AFIn/W) R AHF(CIE X,
XIE_y)E Webdtt. 3 1el4 "BUFFER"S A ¥, "HIL"S AeFdS, "HL"S AerssS Hephy. o
grol "-"= Fol fleS WEkiY.

X1
[0050] Tz BUFFER HIL HTL A 33 54
v cd/A Im/W CIE x CIE_y
1100 A &S| 3.3 15.1 14.6 | 0.679 | 0.319
H] o] - 100A I 3.2 26.3 26.0 | 0.274 | 0.657
1 700 A 4 3.5 4.5 4.1 0.142 | 0.126
1100 A = 3.1 14.7 14.7 | 0.679 | 0.319
] 1l o 50 A 100 A = 3.1 26.0 26.3 | 0.275 | 0.657
2 700 A % 3.3 4.4 4.1 0.142 | 0.126
1100 A &S| 3.1 15.2 15.3 | 0.678 | 0.319
A AT 50A - = 3.1 25.7 26.2 0.273 0.658
700 A % 3.3 4.3 4.1 0.142 | 0.127

[0051] F71 & 19 AR ool A, AWM HT(121a) vldlg E2etol=(Ngh) 2 MEE F7|E3) ofZulE ol
% NPDE o]Foizl f71ES de& g}, ofsl, AIH=(119)7 A2-=(122) Apolol HXeh= 2k F9] /=y
A 2L w12 UM A viep P,

[0052] A7 1S FEIPA, AAde] wE fr] dErieler® TR A= 3 54 WA Hlad 1 " 21
o FEEASS & Ak ole} ofge], E 7 UX E 128 FFEH, AA A (Em)ZE FEE FM(Blue), F
A (Green) @ ZM(Red)d] A= Bl 1(Refl) E 2(Ref2)® v} F% EA(intensity)o] FAEL E2 YA
¢t 524 (Delta voltage)o] HEHASS & 5 U,

[0053] Arde] wg f7] dPTpole o= FU|EIN AIFETH U fUIES] EFoR ORI AUMNHT
(121a)°] A1A=F(119)7 AFTFES(121b) Alelel AT, AWM HAFT(121a)S B35 FH& d&sH stx
ALAF(119) 3 BEFEF(121b) o] AW MFAS FEste] AT FUA DA 2EdaE AXst= 4
3t A IS v, AWe tlZold, AWWHZ(121a)L AAF(119)e Ze=ul A TAYsE= A
U FgA e edYoe® 3k BA Toll 93 &4 A1dSF(119)9 AHS dA4sH(gsh) A7l 4
&5 gty AAde] AWMHEF(121a)9] A9, BIFEZTH LT fUIEC] FUIE £FEHE Fxo|BR
fi7lE £3s 98 & Y F5 59A %}O}E do. aduz, dAdes AMHES(121a) FAA FH 9
ol % F71E F7F F&d W& A EFol Ax I Az SUHE AT F Q).

[0054] AWHAZ(121a)9] FA= 5 A ~ 300 AR AT & o, 7| f7]E2 10 1 1~ 1 @ 109 A&
74A % k. v AE A, AEHHZ(121a)9) FAE 20 A ~ 100 AR FAHL FrEY fU]ES 1 3 ~
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