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bz g WAL Peak)7t Al WERAl Fof iAol Mzt wistsln i, AAjoprt 54do] Astatl

)

olell tieiM & 3& Fxste] TrAHo R ARt
T 38 Su)wa mAAH O Alobzbe] w2 AMAlolzt WME(Au'v')S UEME Twoltl. ® 304 stREo
AoFzt Zh 2 0, 15, 30, 45, 60% % UJERon, AZHS MAjopzt Walg(Au'v')S YERATH

3& f7Idd mAEA Sl AR vhehEs 0%FE 15%, 30%, 45%, 60%ClA 71&o] whEhEm A4

E 3994, O AA(red), @& HM(green), @ FM(blue), D= =N (yellow), ®F Alt(cyan), ©=
vlAlEf(magenta) 2 @2 WA (white)S LEFATEH.

T30 A e} o] frE BAIAAAY AW 0EolA 609 Aok WhEkol A f7d AR 7}
FAatE A Aajokzt WEg(Au'v')o] 0.020 o)Al ubHIEH®), magenta)”’} YERES & 4 gtk AW 0
Lol A 600 Alopzt WhEko A AAjokzy WEkgo] 0.020 o]/l d A9 aM|AbE Alopzte] wE AWstE <l
25tA drk. vhlEHmagenta) = = 20014 & = ol wkel o], Aol UYEhA] gomm, A} P F
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[0080]

[0081]
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Fow A7) ohalEk(nagenta)® Aokt Wa&o] 0.030 o4 UehiA Brh. €3, ppalE(nagenta)
sulte] ol Q1A Es} we Molm, vhalEhnagenta)7h Lhebd 9 Molab o] mobAl A wrh. whabA,
GOl BAGANA FASA @ 9 F& FhGA 5o, Auo] wAleA ).

ol & Wl Wi %01] e EAME 1432, AR Wskiol 0.020 ]33]

= 2T =4 S | f18A Al HGE-E =35 1 =
BHE TUSE 2 BT P WS Aols GRS Tl 4 AR, Wb, A U

=
1 B W= o] o

o 1 17 o 1 = (E
ATl A el P Folok it Ak ATl A FEel FAE | owﬂ q B9 A5He
AAE 2R FEd @A A8 2

o] B dwel WwHAES shtel WP el F e WHBoE AM(Red) WHEI Y (Blue) WYFFL
TS A4 G B4 BES FAAVL, BIVEL FASGE 7155 TS Adsed &4 g
3} ANkt BE A F oo ARe Txd f719Y BARAE SEst,

k1
SN
rlr
r
2
o
o
Suj
i
m>~
=

o] w2 WA §7) w 2] AFAQl v el
% do] EAE WA §7] wg 24(200)%F 719201 96l AL AF202) 2 A2 AT, AL A=H(20
2)3 A2 A5(204) Atelell Al WFF-(210), A2 EFH-(220) ¢ A3 WFH-(230)E THI g}

A1 AZ(202)8 A (hole)S TFdtE F=Fo 2 TCO(Transparent Conductive Oxide)9F #e T ®=d &4
ol ITO(Indium Tin Oxide), IZ0(Indium Zinc Oxide) S22 A= 4 doy, Wr=A] olo] 3HA
(=)=

A2 A=(204) HAA(electron)E FFoE 522 254 2420 5(Aw), 2(Ag), &FvEAD), =812d
59 }uor YgdE F oy, wEA oo dAHHE 5

(Mo), wFul&0g) so2 FAFAHAY, o5 I+ 2| e A2
ofyt}.
A7 Al A=(202)3 A2 A=(204) 747t o =E(anode) EE FNAE(cathode) = A H = AT},

N
T

A7 Al AZ(202) L wrES AFola, A7) A2 AF(204) wvA AFom pAgd 4= 9ok mE, 4] Al

AF(202) WAL AFola, A7) A2 AF(204)S WEIY AFow AL F Ao

1%

Aol A7) Az AFQoHS WA} dFem FAE o @

3},

A7IME A7) Al AF(202)L wEE
2

(Bottom Emission) W2lo] tjsfr A

A7 AL ER210)E Al AF FESUIL)(212), Al W3=(EML)(214) 2 A1 AR $45=(EIL)(216)<
F3ste] Y 4= Tk

ol EAEHA] eskout, A7) All A=(202) 9ol AF FAFHILS 72 FA4E $ Adu. AV AT F
ASHIL)S A7) AL A=(202) ol FAFZ, Al AF(202) 022 E 2] AF(hole) FUE Y8 3= <
==

A71 Al AF $E5ZIL)(312)L A3 FAZMIL) o 2HE 9 AFS Al @333 (EML) (214)o] g3t 4
71 Al AR $E£Z(EIL)(216)S A2 AZF(204)o2REHY AAS A7 Al EFE(210)09 A1 3=

(EML) (214) 9l 333},

A7) A TYSHIL)> MTDATA(4,4"',4"-tris(N-3-methylphenyl-N-phenylamino)triphenylamine),
CuPc(phthalocyanine, copper  complex) T+  PEDOT/PSS(poly(3,4-ethylenedioxythiphene/polystyrene
sulfonate) SO & o]Fojd = Xt HI=A] o]o) A Y= AL ofYr},

71 A1 EFS(EML) (214) oAM= AE 55 HIL)S 53 59 A3 (hole) Al AR =535 (ETL)(216)<
3 FaE HAA(electron)Eo] AAFHDZ Fo] AYFHT),

oft o

471 Al AE eESMUIL(212)2 27] o] Solvt 27] ofde] AEE A&ste] +4T 4 v, 7] Al

_11_



[0095]
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[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0107]
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Ay F55TL)(212)2  NPD(N,N-dinaphthyl-N,N'-diphenylbenzidine),  TPD(N,N'-diphenyl-N,N'-di(3-
methylphenyl)-1,1" -biphenyl-4,4'-diamine), Spiro-TAD(2,2" ,7,7" -tetrakis(N,N-diphenlylamino)-9,9’
spirofluorene 2 MTDATA(4,4',4"-tris(N-3-methylphenyl-N-phenylamino)triphenylamine) @ ©]Fo]Z ol A]
Aejg oj= skt o] ow o]Fold = glon ofof] A =T,

7] AL A EF(EIL)(216)2 27 o]de] Folut 27 ool ARE &3t AT 4 Uk, 47 Al
) 2} 44 (ETL)(216) Alq3(tris(8-hydroxyquinolino)aluminum), PBD(2-(4-biphenyl)5-)4-tert-
butylphenyl)-1,34-oxadiazole), TAZ(3-(4-biphenyl)-4-phenyl-5-tert-butylphenyl-1,2,4-triazole),
BAlq(Bis(2-methyl-8-quinolinolate)-4-(phenylphenolato)aluminium), Liq(8-hydroxyquinolinolato-lithium)
2 BAlq(Bis(2-methyl-8-quinolinolate)-4-(phenylphenolato)aluminum) & o]Foj oA MElE ol 3}
oo ® o]FolA 4 9o}, olof AR =T

W32 (EML) (214)2 A M (Blue) #4%, 1AM (Deep Blue) o343, i 27to] EF(Sky Blue) ¥
FFor FAT £ vk, g3, 7] Al BEF(EML) (214)S HoE el &

t)7} =g Eo] FAHAT). i)\E(hOSt)L‘ ad EFd7 FAAY, £ EFE o]FofX ¥ T AE(mixed
host)® AT 4 dvt. FAZH o=, <tEdbil(anthracene) XA, do]d(pyrene) F=A = #HFA
(perylene) frEA=Z o]Fojx g Aes Hox shuve] 3 s~E EZd 3 4 EAET =3 F
o] o]Fold 4 JYARE, WrEA] o gAEE= A ofyrh. 1Ea, A4V Al EF(EML)(214)9] EHE
(dopant)¥&= Tho]dll(pyrene) AIGRZ o]Fod 4 glo}, wk=EA] Tof] dgu= S ofltt. 7] Al $3EF
(EML)(214)°ll E3t9 =AES] 342 440mm WA 480nm W 7F 2 5= Aot

aga, A7) Al AF SESIL)(212) 3 7] Al AR 455 (ETL)(216)9] As3(Triplet) WA= A7
A1 P2 (EML) (214)9 Z&H T AEQ AZE3(Triplet) oHART 0.01 eV WA 0.4eV E=A ARSI, o]
A1 WS (EML) (2140)9lA FASE = o7|AF e sd A7 Al AE FEFolu Al dAx 552 48

of Ao s olFstx] &7 sko] Huhg dagel L-88tr] iAol

A7 Al EFE(210)9F 7] A2 @5 (220) Aleldl= Al AsE A5 (CGL: Charge Generating Layer)(24
0el d 742 5 Jduk. 47 Al de AAF(CEL)(240)2 7] A1 2=35(210) 2 A2 35(220) 7+ A

93kl A7) Al A AAAZ=(240)S N A AAAZ=(N-CGL) T P& As MA=(P-CGL)S *E3
7] N& Ast AAZS A7) Al 432(210)2 AR} (electron) S FYaFa, A7) PE st A
952 7] A2 #ER (22002 A (hole) S FH3NET.

1
1

] N8 A3 AAZ(N-CGL)S Li, Na, K, == (s e oz #%, == Mg, Sr, EE Rast 22 &
2] EgEo® T3 E {F7]S5oR o]FoldA £ AT, Wk=A] oo dAHFE F OMD}.

47) PY RS AAF -0 Holw shpe] 7] AR EAES Holw shtel 47] AR EAER olF
_/[:

aeja, A7) Al dsk A4S (CGL) (140)2 ddFom 4% 4= Qi

A7) A2 WFE(220) = A2 AEF S HIL)(222), A2 WH35(220)9] A2 W35 (EML)(224) 2 A2 A=A 4
SEEIL0)E THa F9E + Ak Fuol BAGA Bsrert, Ao A2 A S5 EEL @26 Al
A FYFEILS Fh2 THT 5 ok, B9, 4F FAFHLS Fh2 FAT F A

A7 A2 A FEFSHIL)(222) 37 Al AF 55 HIL(212)7 43 EF2 o]Fojd = Ak, v=
Al olell dAE = AL ofyt),

A7 A2 AF 55 HIL)(222)2 27) o)de] Folu 27) oo ARE 83l FAT = St}

A7) A2 AR 45 (ETL)(226) 7] A1 DA F#55(FIL)(216)3 5L Ed 2

Al olell dAEE AL ofyt),

371 A2 AR FEF(EIL)(226)2 270 ool Foluk 27 o] Aws Agste] #4F 4 st
AF7] A2 WE3E(220) 9] A2 WEE(EML) (224)8 A-=A(Yellow-Green) W33E T =2 (Green) o
2 FAY £ gk, agla, A A2 $EEEML)(224)S Holx Fite] TAEY LEHEV &
TFAEY. $AE(host)E ©Y 222 FASAY, £3 B4R o]Fojx E3 S AE(mixed host)E T4
F dd. FAFHoR, JEA FEE T FE5 FER o|Fojzl Y TAE Edd o FA-=a v
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[0113]

[0114]

[0115]

[0116]
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T 54 EHEVE E3E o)FolA S vk Y] JhbkEA SEES (BP(4,47 -bis(carbazol-9-
yl)biphenyl), CBP %A, mCP(1,3-bis(carbazol-9-yl)benzene) H=+= mCP =4 ¥ea 4= 9lar, A7)
4 252 7nPBO(phenyloxazole) B ZnPBT(phenylthiazole) 52 ¥3d 4= oy, wi=
A

ofr
ru1o

A EA] olell @A H=
AL oyt 7] A2 ES(EML)(224) 9] = E(dopant)= ol E(Iridium) A a2 o]Fold 4 9l
w, WrEA] o] @A EE AL ok Y] XﬂZ 13 (BML) (224) 0 2319 =AE] 372 540nm WA 580
m 97 = S Sl

gla, A7) A2 Ze eES ML) (222) 3 371 A2 A 55 (ETL)(226) 9] A5 @ (Triplet) WA= 7]
2 =]
2

M

A2 wFZ=(EML) (224) 0 E3H 5 2E A3 (Triplet) oYX BET} 0.01 eV WA 0.4eV A ARSI}, o=
A2 w3E (ML) (2240) ol FAE = ol 7|AF e Ed o71A) A2 e FEFolu A2 AR EFo Ast
o] AR o)F3tA] A st g wkgol #-8317] 93 o},

71 A3 EFHE(230)= A3 BE FESHIL)(232), A3 wFF(230)9] A3 2FS(EML)(234), A4 Ed<s
(EML)(235) % A3 A4 55 (ETL)(236)& Este] 74T 4= vt mwlol =AekA] ggkort, 47] A3 A
A ESEIL(236) flol A FASEIL S F7h2 748 5 v =23, e FHsUlb S F71=2 74

¥ % vk

[

o

A7) A3 AT F£E5Z(HIL)(232)S  TPD(N,N'-diphenyl-N,N'-bis(3-methylphenyl)-1,1'-bi-phenyl-4,4'-
diamine) X+ NPB(N,N'-di(naphthalen-1-y1)-N,N'-diphenyl-benzidine) T2 & o]Foj& 4 AA|TF HI=A]
olo] A= AL ofr}.

71 A3 e FESHIL)(232)2 270 o8] Folu 27] o] AgE A&t 74T 5 Ut

A7 A3 AA 5 (ETL)(236)2 7] Al A2 43 (ETL)(216) e 7] A2 AR 453 (ETL)(226) 2
U3 BEAR o]Fold £ X, W=EA] o]d] FAFHE AL olyt},

g7 A3 A #ES(BIL)(236)L 270 ool Folu 27] o9 AsE A&ste] 74T = vt

A7 A2 3R (220)9F 7] A3 wFE-(230) Aleldl= A2 AsE A S (CGL: Charge Generating Layer)(25
0)ol © TAE 4 k. A7) A2 A BAEF(250) A7) A2 EFE(220) 2 A3 FFR(230) 7Fe] A o
& A9t A7) A2 At S (C6EL)(250)> N& a3t A5 (N-CGL) R PE Hal AAZ(P-CGL)S =3
Aok, N&E As AAFIN-COL)S A7) A2 w33 (220) 2 AA(electron) S FRsFE &L a9, P
Ak YAZ(P-CEL)S A3 3H(230) 2 AF(hole)S FYaFE= S 3},

ohzbe] #4, T Mg, Sr, ¥ Rast &
o @H%= A OMD}.

471 P sk BT (P-CEL)E Aol she] #7] AR TAEG Hojk shufe] 7] Ane] EFER ofF
] = QMAIE, WREA] ofo] A= AL obyrt.

& Ha BA=(N-CGL)S Z+ Li, Na, K, &=+ 7
T+ )

I 7} e
%a E.\:x'ir._.i _\.“gﬂ 7 %OE o]_,_o{ /\ }\ ]El_, E'l'E/\] o

aglar, A7) A2 sk AAS(CEL)(250) ddZFoz AT 4= Q).
271

1 A5 AAZ(CL) (24008 A7) A2 A AHZ(CEL) (25008 NG dat AZ3 Py ds A4Ze
e BAZ o] Fold & YA, WEA olo] FHHE AL ohth,

agx, A7l A3 EEE(230)9 A3 WBF(EML)(234)2 A M (Red) LHFoR FAC. A4 wEE
(EML)(235)& A (Blue) 243, X332 (Deep Blue) W#35, wE ~AJlo] B-F(Sky Blue) 4= =
FAeeh, agla, Av] A3 RS (EML) (234) 3 A4 wES(BEML) (235) & Aok dhve] TAEd ZHEV =
o] FAET. $2E(host)v T EHE FAASAY, £F EHRE o]FofX &3 T X2E(mixed host)=
TS 4 k. FAFoR, A3 WH=(EML)(234)S CBP(4,4" -bis(carbazol-9-yl)biphenyl) & mCP(1,3-
bis(carbazol-9-yl)benzene) & FE &3l Holx el o34 T2AE Edo 3 e 9% EHEV =350
o]Fold & YA, WEA] o]d FAE = AL ofurt. 7] A3 wFF(EML)(234)¢] EHAE(dopant)= ©]F]
F(IridimAlE SHFER o]Fojd = dout, RIE=A] o]d dgE= 2 oft), :Lah, A 4 HFT
(EML)(235) <tE&tAl(anthracene) XA, 3ol (pyrene) FEA 2 AL (perylene) FEAZ o] Fozl
oA deE Holk shue] P TAE Fd FF HA EHEVE EPE0] o]FolF = QA HPEM
olo A== A2 ofyth. 7] A4 G5 (EML)(235)2] =HE(dopant)+= Fo] Wl (pyrene) A9 = o] Fo1

QAT WiEA] o] FAEE AL OME‘r. 371 A3 %J&T(zgou A3 235 (EML) (234) 3 A4 %‘%%

ofy
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(EML) (235)e] Z3te =HES 34 600nm WA 640nm HY 2L 440mm WA 480nm WS 7F € 4 Q).

aga, 37 Al AF FESUIL(212) 2 47] Al A& #4535 (ETL)(216)2] a3 (Triplet) AUA= 37
A3 waZ=(EML) (234) 3 A4 3= (EML)(235)0] Z3E SAEQ] 253 (Triplet) oUW Rt} 0.01 eV WA
0.4eV A AAgtE. o] #13 WFZ(EML) (234) 7 A4 EFZ(EML) (235) A FAdHE o7 e 45E o
7147 A3 A FESoI A3 A FE5e Aoke] Adew olEdtA Al dto] AU el &85
AaA o)},

aglan, 7] A3 HEE(EML) (234) 3 A4 #3333 (EM

Layer)(237)0] © A= 4= g}, A7) w33 5@%% %%{;ggg} ARG Ao o]lzg Z A= d3e 5
W, A& FESHIDG ARz #4T  do. 47 23 2AS(ECL)(237)2 7] A3 T35 (EML)(234) 2=
AA A3 ol5g Az, A4 THS(EM)(235) FA E&S AL S . A7) A3 B
(BML) (23) 5ol 2= S2ER AT 54359 ARE AEshe 4fde 47 4 2EF(EL(23DS A
gret= Ak 7hHs skt

2 A tE AAde w2 WA §7] g ax2bE S W3 (Bottom Emission) Wrlolu, ool ot
2 A wE WA §7) W A2S AP W3 (Top Emission) W2, TE kX w33(Dual Emission) 2]
of A&3l= AL Jhestth. AN Wy Waoly R Wy WA AE Axfe] B whet Axfe] A FAG
g SEe 9x To] €2 4 9l

aga, B e g A i {7] @F 2AE EFEE fUEE ZAAAE = 58 Fxste AY
Ela=3

T 59 A mRep o], H odtgo] thE oo wE fr]eg ®AIFX(1000)E 7]19H(201), SHEFE@HA] A
El(TFT), S W AE=(150), Al A=(202), 23H(180) 2 A2 A=(204)S x3Hstc), vhatE X ~F (TFT) =
AOlE A=(115), AolE AAZ(120), WE=AZ(131), A2 A(133) 2 =gl A=(135)S x3sit}.

% 5olME vy EAXAEH(TFT)7F QI E=E 28l A=(inverted staggered) T%%2 Z=AFAoYU, zZey
(coplanar) 722 AT 5 r}.

NBADE F, G5, e Behrgom ofFold + At

Aol AF(115)e 71%H(201) Slo] @AFR, ACIE eA(EAeA eg)ol AAo] ek, A7) A= AF
(115)& o), LFuHEAD, ZEC), F0w), HEFFTH, YAND, Yot Nd 2 72 w2
o]Folzl ol A AEH ol s} Ex olEe] FFow olFeld tEFY F Atk

AolE AAZ(120)€ Aol AF(115) Aol B, A2 Asbui(sion), AT Aohu(SiNy) B o F
o BEEY & gout, od FYHAL e

HEAF(131)2 AClE dAF(120) 4 =, vAA HgZ(amorphous silicon, a-Si), A4 Ag
(polycrystalline silicon, poly-Si), AF&}&(oxide) WF=A] T #7]% (organic) HFEA] So= AT
gtt., WEAES AEE wteAE g4 H$-, ITO(Indium Tin Oxide), IZ0(Indium Zinc Oxide), =
ITZ0(Indium Tin Zinc Oxide) S22 AT 4 Jor}, oo A= AL ofyrh., gla, o)X 2EH (%=
AlEHA] 8)E A7) BreAZ(131) Yol FAEo] MrEAZ(131)S BIdE 75S & F gdoyt Axe 74
of welx A & Qlrt.

O

F

A A=5(133) 3 Eflﬂo A=(135)2 HEE=AS(131) Aol -2 4 . &2 d=5(183) 3 =89 A=
(135)2 @5 Ee sor ofFojd 4 glen, =gBd(o), "E‘—Er“]‘ﬁ(Al) F(Cr), 5(Aw), ElEhg

(Ti), Y#ANi), Lﬂor/]H(Nd) 2 F(Cw)E o]FF FolA AdgE o= s i 01%ﬂ FaoZ o]Fo
A 4 .

TZ(140)2 37] A AF(133) E =49 792(135) Aol FAHY, A 4k (Siox), A2 A3
(SiNx) E=& o]E9 ygFFo=z A ok " A (acryl) A, ZF oM =(polyimide) A T2
2 gAsh 4 glo}, oo dAAHE= AL oft.

ZEdE (145)F A7) Al BE3(140) 7ol AT, Z=doA = shte] AMBstavhs EAS oY, 7] 24
FHE(145) 5 A MBELh A ABgts 9 54 ABgho] 9o FAHET, 7] ZEEE(145)= A X
st d=2 dd gA" 4AR) ZEdE, 546 ZEdYy, 9 JAB) ZEHEHE xgste] o]FofXh. A

&
%0,
o
PH
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7] ZrepdE (145) = 7] 3-(180) oA WEs = WG Tl 574 apde] Fnks FaAIY

SR AYS(150)2 7] ZedE(145) 7ol A=, okadAl(acryl) A E= Egelv]=(polyimide)
A, ARSER(SiIOx), Al A3EH(SiNG B o]E9 UeTY F Ao, old FHA et

A1 AS(202)2 A7) o 3mEZ(150) Aol FA %Y, TCO(Transparent Conductive Oxide)9} #2 W =
EZol ITO(Indium Tin Oxide), IZ0(Indium Zinc Oxide) o2 A" 4 gor}, o] A= A
obyrt. Al H=(202)2 7] Ei%(MO)ﬂr SHIEZ(150)9] 24 99 FHE(CHD S &3 7] =¢
A=5(135)3 W74 em AZHT. & sdAE = A5(135)3 Al d=(202)0] H7Ao=m A== A
2 ZAEYoY, A7 REF(140)% SHIY S (150)2] 4274 d99] FYS(C)S 53l &2 A(133)37 A
A5(202)0] A7Ho2 A= AL 7t

AW

=

A
[0 9 rlo =

<
—

WAF(170) A7) A1 d5(202) el FAET, st& A& Ao, =, 47 HaF170)S 49 si
£ Abolo] AA JHol mME- A FERE PHAHEOEN, AV WAFT(170)0] oA sth o] AHeojEr. WA
S(170)2  wlzAlo]F 2 E el (benzocyclobutene; BCB)Al =4, ola A (acryl) FA X EFoju=
(polyimide) 4 59 #7l== AL F dvh. T, YAFA70)2 HAN AuE Fstes A= I4
g 4 glom, o] Ao WAS(170) L AFFEA L] 9GS A o,

W E(180) & A7) WA S (170) Aol FAdHTh. A7) E3E(180)F = 49 Z=AIS vhel o], A1 #=(202)
Aol AW A1 EFE(210), A2 WFE(220) F A3 FFR(230) =2 o] Foix]

A2 AF(204)2 7] FE(180) Aol FAEY, F(Aw), 2(Ag), &Fulw(Al), Edx2d0o), w1l
(Mg) 522 FAFAY, ol&e FFoz FAE I 9o}, o IAHFHE 2 oft},

T 5o E=AEA gkgtont BXRIE Aby] A2 A=(204) Aol AR S oAk BXREE A 2333(180) W
2 Fito] AFste AL WASE d93E g, AFE AR Lolé& F71Ee]l ATE By FOoR olF
od & di, FEH frlEe] w2 HAFH g Fo= o|Fojd £k gtk i, A 7|¥o] &
AF el F7r2 F4E ¢ Jdrk. BA Ve {7 e FHagoR o)Fold £k 9la, g50= olF
A FE AT BA 7132 A& A osiA FXF FEE 4
T 4o =AISE vhe} o], A g &I FN a8S FHATIE YA A3
g ie] gFow A Py P PSS FAAS FE ALY, 18 a, &Ax a5 WA okg
B A7 AEiA BBEES T8 715 EY FAE AAgEgit. ol diEiAE & 45 FEdd]
Attt = 4004 T0, T1, T2, T3 % T4 Al 1 A5 A2 A5 Atelo] A8ts F7155S UHetds 3o
o weEbA, 2 oa o] BHAES A 58 9 MAJopES B A7V AEiA Al A5 A2 A ARl
o A= TS5 FAE A3 TOL-FESE(Thickness of Organic Layers between the First Electrode
and the Second Electrode) T%& A|¢t3it},
aE)a, 2 o] i AEe A3 wERe] g ow A wbgan HA wbgeS AT A4S, AAotE
F ]7]7] HAsiA AblEl(cavity) & ARSI =Y 9FS T A8 fU5E FoAlA Al LgHel xdE Al
:Jg—« ]_ O] A

FETIH A3 WA A3 AT FEFO FAY
A3 AT FEFe FA wet M a&7 Aoz wE AAjof
g, Al BF FFT3H A3 AT 55
*—‘1*]019—1 Wskg Rt vhAlEl(magenta) o] AAJopz W
(magenta)E X3Het B Ao] AAofz} W3kEo] A 0o A 60%2 /\]o]:z'
HEIEE Al AT FETH A3 AT T d
1100A W= AAstar, 73 AF 5559 F7= 60
0.020 oJ3le] WY& whEel= f71dd FAIEA S F2E AQkET}.

N oo o

of
ofj
lo
el
g
; i
B
T
= 5
> 32
iy
of -
L »
HU —
i o
o O
=y
[o ofy
53
= ﬁ
>
>R
o 1
F g
(e}
Qﬁ >
o !-:
o X

WA, A1 A=F(202)7 A2 AF(204) Atolo] AEh= AA F7]FE(T0)Y F7= 3700A W] 4450A HAL
+ St}

aga, Al AS(202)3 A1 EFE(210)9] A1 EFF(EML)(214) Akelol fXete Al #F715(TH Y FAE
900A WA 1100A B == At Al F715(TDHE Al BF F5FHIL)(212)Y9 4 9o, o] o AF
FISTHIDE 23+ 5 Jvh. Al AF F55HIL)(212) 3t To=2 FAE 5 Ja, F /M9 To=
T = Atk Al AF FESUIL(212)S F MY Foz AT Ads Al AZo| 7k 4F 5%

oX II
1% o
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[0144]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]
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o FAZE AL % o°ﬂ Ve A FETe] ARG ¥ gk g o aga, Al f71S(THE All A4

o

T EZo] T oo 2oz TAGAE Al 715119 %vﬂb 900A WX 1100A W92 HAQshoiof ).
E9, AL f71FIDE 249 SHolt x| wet Al §715& PARE FEl WA £ o, Al &
(1D 7% 900A A 11004 ¥ Adsjoiol )

g, Al §715(TDT A2 233(220)9] A2 2H3=(EML) (224) Alelell $1A8k= A2 F715(12)8] F7)
£ 600A WA 750A WY 5 vk A2 F715(12)2 Al #F5(210)9 Al 2FE(EML)(214), A1 A
T35S (ETL)(216), A1 s} AHF(CGL)(240) 2 A2 4F ?’Jé‘(HTL)(222)°—EJ T Aem, o] fo] HF FY
SHID oY A4 FUAF(EIDE 23E F vk, A2 7715(12)& &Axe By 2o wet A2 f715S
TG TECl MAE F Joy, A2 §715(12)9] 7= 600A WA 750A A= A e of gt

)i, A2 §715(12) 3 A3 FF(230)9] A3 WFF(EML) (234) Akelddl IA8k= A3 fF7]15(13) ] 74
£ 1550A WA 1750A HAY 4= vt A3 F715(T3)2 A2 w35-(220)9] A2 45 (EML)(224), |2 A=}
FT55(ETL)(226), A2 @st AWAHS(CGL)(250) H A3 ¥ 55 HIL)(232)YE = Jon, o] 9 HF F
Z(HIL) ol =k %—%‘?(EIL)K xFE g Adrh. A3 fF715(13) %o Sy 724 wat A3 {75
TASE S50 WAE & oy, A3 {F715(13)Y] F7+= 1550A WA 1750A W= dAsto]of g},

aEar, A3 F71S(T3) 3 A2 A=(204) Ateloll A8k A4 F715(T4) 9] F7= 650A WA 850A 9L

ATk A4 F715(T4)2 A3 EFH(230) 9] A3 EF5(EML) (234), A4 243(EML)(235), 3 =
(ECL)(237) B A3 AAF 5F(ETL)(236)D + dom, o] o 43 FUFHIL) oW A FHF(EIL = &
e o Qdvh. A7) 3 2AS(ECL)(237)S FASHA 85 AT A4 771519 T fAEofor stuz
A F7IFRA A3 F7IS(13) = A4 7715(T4H) 9] F75 BAste] AAH oo dvh. A4 {F715(TH)2 &
2ol BAold Fxol wet A4 fU1F5E FEsE S50l WAE Aoy, A4 f§715(T4H) e T 650A
WA 850A H91E A stelof g},

olef gol, 7t WAREL TASE f71F5e AT Agaw, Al §71FTDIH A3 §71513)e] FAe
39l 2450A 17 2850A WAE A8 A%, wgel gh glo] Aok} MAES A2HY 4 gtk oo o
A, A4 g, w4 &8 2 34 &S AL, Qekt ANokte Fuy 4 Ao 2w, A
(cavity)ol d&& F= Al 471210 £38 Al 4F F5FUL@DFH A3 §715(13)0) £38 A3
AT SEFUILE3 Y TS A4Fowm, 34 &8 2 Arokte 34 = Atk

agar, A3 F715(T3)A A3 As
HIE] (cavity) 9] Fabg ool wa A

Sa, A3 el A wYEe Fhw pAgoRM A4 &8s A & Atk aebd, 442 39
7] GalA Fa-xa el ANEE Ao o$AYA Yohw Wz, sk AREE FAT
Sk, &, A4 &S PN A Fubg Geol AP A2 BHFA FA-%A wPSS A2 4

GomE W SlAel SIAAIA o Hm, AL wgrel Al WgE A2 wgne A2 WS 114
& SR 4 otk Al wBRe Al WHFT A2 2R A2 WHF) 1474 Huel os) £ S d
2 FE AL A8k AAFCL 40 AL A% FEFEL(216)9] FAZ 7424714 Gobe Hnw 2%
e AN 5 Ak,

weka, Al AFH A2 AT Alole] A s FUIFEY FAE AAHI0
Layers between the First Electrode and the Second Electrode) +Z&E A& o
R EARE =

-FESE(Thickness of Organic
24, a8 9 AAorrs &

o =«

ol digt Axfel s & 1, & 6 WA & 8& Fxste] At}
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[0152]

[0153]

[0154]

[0155]

[0156]

[0157]

[0158]

[0159]

[0160]
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X1
S AN A A2
Rx,Ry 0.667, 0.331 0.676,0.322
a7z Gx,Gy 0.307, 0.649 0311, 0.653
o Bx,By 0.140, 0.053 0.143,0.048
Wx,Wy 0.309, 0.341 0319, 0.332
RGB H A 115.7 124.2
AL (%) i ]
DCI 34| 91.0 94.8
R 62 7.8
s G 336 338
(cd/A) B 32 3.0
W 82.1 83.7

F 1A Al 12 = 1o E=AE #7] w3 22 A8 f1EE ®AAClaL, Al 2= = 4o A
E

7 WY 24F A8 F710Y

® 1ol yepd wpe} o], AHAe AMAF(Rx, Ry)E AHrAE HAld 10] (0.667, 0.331), HAld 2%
(0.676, 0.322)°] A= yepiAvk. Z1ejar, A4 AMRAF(Gx, Gy)E AR AAld 10] (0.307, 0.649),
AArle 2% (0.311, 0.653)¢] AdE depuIdvk. 1e]ar, FAe] MR (Bx, By)E ATEW Al 1]
(0.140, 0.053), AAle] 2% (0.143, 0.043)¢] AF}E Jehidct. g, wWAle] AMF(x(Wx, Wy)E AHEHA
AAle] 10] (0.308, 0.341), AAJe] 2= (0.319, 0.342) o AH}ZS Vehider. webs], AAd 13 A 2

AR o] MFE S VERen], AAle 13 AAjd 204 st MRS wSele ARE dER

_
=

[e) 2=

< & g Q.

M

i, AAAES AHEW sRGB WAH|E AAld 10] 115.7%°]31 AAld 2+ 124.2%°]t}. DCI(Digital
Cinema Initiatives) =FH|E AAld 10] 91.0%, AAld 27} 94.8%0]Tth. o]|ZRE], AAd 27} AAld 1HT}H
AAAEo] FFEHATS & F Ao, DCI AFx7F MAERES & 5 AT

38 e HM(Red) EEE A 10] 6.2cd/A0laL, AAd 2% 7.8cd/AR AAd| 27} AAld 1K} 3
A (Red) &80 FAEAUSS & 4 A}, 2831, ZM(Green) &S 2Ad 19] 33.6¢cd/A0]ar, AAd 2=
33.8cd/AZ AAd 13 Ao 27} FAMES o4 4= ot HABlue) EHL Ao 1o] 3.2cd/Ao]aL, AA]e] 2
7} 3.0cd/AR AAle 13 AAd 27} FARES & & vk, WX (White) E8&2 A4 10] 82.1cd/A, AAd 2
7} 83.7cd/AR AAd 1R AAd 27} SFHASTS & 7 Ak wEbA, AAd 271 AAld 1o] HE 5

o

A = = S o
T A ai&3 54 a8S vehllar, Al 27k AAle] 1o vl A g&3 WA g &o] FLEAES
o} 2= o)
= T M

Ue UEhE mHelt, ® 64 e
S B AAERS] Ags AEo o

N9l w33 33 (EL Peak

mlm

e o 4 g

d 2 (Blue) 9o alldal= w3 93 (EL Peak): 440nm WA 480nm W9lolar, o] doa] E o] 2 A4
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[0161]

[0162]

[0163]

[0164]

[0165]

[0166]

[0167]

[0168]

[0169]

[0170]

[0171]

[0172]
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=y s A 4t} o] ¥y ¥ A (EL Peak): Al
bl A1 WS A3 gy Zﬂ ‘ﬂe“ % 1 ABHH ubsg 937k YelgE 2 Ao 29 wsg A7} A
H 2

. A (Blue) m&o] FES &

8o, - (Yellow-Green) B9 T A (Green) P d|F3dte 24 3 A (EL Peak):= 540nm WA
580nm e, o] oA B o] HAAle] 13} AAJo] 29] WG AVIE FASES & ¢ Q.

ae)a, A (Red) FFo st @4 3 A (EL Peak)E 600nm WA 640nm Hejolxr, o] JHL E o] A
Al 204 UERES & = k. ol A3 EF Foll M (Red) 3T H A (Blue) EFTol FAHER, 4
A(Red) GGl slFstE &4 I A(EL Peak) 7} YERIE Aoty AAle 25 A3 whagie] 48 QA dg3
of oA HA JAd sFst= LG I A(EL Peak) 7} YERE R, AANS FEI] YA -5 g
o AREE Fgo R o|FA7|A ot® HUE. uwhEbA], FA-5A wbgZo] JHIEE FuPdo R o] FA7|A

ol B, Ut MHAEE FAL 5 Ak

weba], AAld 19 vluste] Ao 2% A el @ 9 A(EL Peak) & 7FEE & 5 ok &, A e EF
9 A (EL Peak): A (Blue) ol sldal= 233 3 A (EL Peak)?l 440nm WA 480nm 19}, 4 (Green) 4
o = FA-=A(Yellow-Green) Gl aFsl= w4 9 A (EL Peak)Q! 540nm WA 580nm HHA S, 22 (Red)
QAo afFet= 37 v A(EL Peak)$! 600nm WA 640nm oA YEFES & 4= ).

E?%E

p

B g gE Al AAld 2004, Al TFRe] Al EFTe A AR AN AFS B 2] &

FomgE F SR TS Az ware Az waSe Sa-ma WS w4 wgEor T

A3 YR A AFF e AN WPFoR FASL, Ad WFFS PN WS, AP WYF EE Svlo]

27 wgE 3 shde pART mebd, E 7ol =A@ uksh o], Al wgre} A3 Wl FA o

Agah W W AR Peak) ™= 440nm A 480nm WS, A2 WMo FA-:A) i 4] Golo] sjgais W
% ol

AN
X
3 ¥ A(EL Peak): 540nm WA 580nm B9 2 A3 gRo] HAl oo dFstE @3 I A(EL Peak)E
600nm WA 640nm HoA] EL ~HAEHo] JeFS & 5= 9it}.
Alokzte] whel FA o sjdet= w3 I (EL Peak) o W3ty SFAl-ima odddo gjoets W 9= (EL
Peak)e] Wsl&o] FAISHS & 4 vt agla, A4 9o dldste 3G FYGollA g I A (EL Peak) 7t
ElgS & 4 Qv wEkA], Alopzte] WigEolE wWiAle] AMAxT} o] A Al B, Airopzt EAS g

T 8L f7Idbd HAIFA 2 Alopzte] whE MAjobzt WIS (Au'v)S YElE =Wt = 8o rtEREHS
Aotz e s YERlY, AlZ2E2 AAjorzt WglsS Yeldt, = 84, O HA(red), @F I (green),
@2 A (blue), @= =T (yellow) = Al¢t(cyan), ®-& vhAlEH(magenta) ¥ @& WM (yhite)S e}
A=

FAEA ] Aol vietr = 0:=5-F 155, 305k, 455, 60:=clA 7l&o] migtrv] AA|
o

goll EAG sk gol, 7Y HAGAS AW 0molA G0wme] Aokt Wl A f7Iu HAGA
Asbe BE Aol Aokt Wakg(Au'v)el 0,020 olade & 4 itk X wwe] the A st
ol A4 wgsa YA wgFel yHme, Ao Vel ek, wekd, 4w PAe] EFom 4
& ol magenta)s] AAop Wael 0.00 olaiE UehA Aek. ek el 0.0

$ AR Aozl whe AMsE Q4as] oldA Bk, whebd, 2 wgel A Aokt Wake] 0.020
S UEgomA, ANell BE H71F AR AU BT ¢ A w7 3

ol M wish o], shutel wgw ulo] F el w3y

ofj

o A wWgE A WHEFS FAFORA
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[0173] gk, shube] R Ule A4 @3S A wPSS FAs, BHEE FA4se U1 EY FAE HA
sisfo=a, A a8, A g& 9 HN &S PN, FUIEF FZAEAY AAoptS AL
RE G7F Yok

[0174] w3, T e AT Alole] LXEE fUIFES FAE A3 TOL-FESE(Thickness of Organic Layers

between the First Electrode and the Second Electrode) T%Z % g3tozx, AMAlokzt W3l-&o] 0.020 |3}
& USeleg, Arjorzte] mE f7)dg AR AMWEE WA 4 s a9t du.

[0175] o HyE w=u

< < Al A st =l k= sk 2
Ald 2 Fes s AL ofya, & W JeAPES "doux] &= HY JdA st Wby AxE S
ATk, wEkA, B oddel JAE AAdES B @y Je AMSS Ay fs Ao] ofyeg AHstr] 9§
Aola, olZg Arjde] <oty B AP 7|& APFY WY dAFE AL ofyn, ajng ) oA 7]
=3 AAdEL BE oA oA-Qd Aol gt Aol ofd Zlow olsfsoryt gl I U] BT M=
A Aol 9lste] A E ook sl 19} TEg HE Ulo v EE V& AME2 B dwyel A Heel x
St Ao ook & Flolt},
P59 4

[0176] 100, 200: WA 7] whag 2z}

101, 201: 7] 102,202: A1 A=
104, 204: A2 A= 110, 210: A1 2-agx
120, 220: A2 2-FR 130, 230: A3 WP
140, 240: A1 st AWEZF 150, 250: A2 A3} AAH=
112, 212: Al ¥ 7635 122, 222: A2 ¥ 555
132, 232: A3 Y F5F 116, 216: A1 AR} 5=
126, 226: A2 A} 5= 136, 236: A3 Az} 5=

114, 214: A1 @359 A1 LFF
124, 224: A2 ¥FH-o A2 P
134, 234: A3 FFH o] A3 FF=

2351 A3 EFH-2) A4 HFT
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