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WS FUIEFEAGA A Ak HoR ) B} FAMSHAE, §71EFRAGA ] Al e w3k Flojt),
W E o =
Ht, 93, A=, A A=t 5o 9539 EAFS A= FBAAIGA (flat panel display) 7t !
hr]o] theksl oo A8x 3 Q).
o]Z, F7)Pr}o] 9 =(organic light emitting diode: OLED, o8} H71&FFAAA)+= A=A F9 A=A &
ST 4F T AFA = Aloldl FAE WgFol HEE FYste] MRS 4Fo] S oF T AYsHA
S e axtolth. o]#d FRHFEAIGA = ZeAE Y e F93 7] (flexible substrate) o= &
A 4 S W oolyE, AA] gl o] Azto] Hojuw, W oA (10Velsh) FEo] 7hedt uf, HE
2R7F vwd e o] Tt

4

osh, % 1% Fxsto] QWA FIIEFEA G talA] wwe,

E 1 QuEel 4710

T 1d E=AIEE Hpep o], grio] e =(LE)E
(emitting material layer: EML, 4)& ¥3gF3it}.
(DHoz FYatr] Aal, F=(1F BFF(4) Aol A
(NI} 333(4) Atololl= HAFEZ(electron transport
g Z ag&For FYstr] Yl %

2)&, AAFESG)H F5(7) Aol AAFUS (elect

5l dE =9 PEY =HEE

Aoz, AFF

%= (Anode,
(o2 HE AFT 5=

wgen AA5E

AGA ] BYrhel o o] UHES Ao EAF Erlelth,

1 &5 (Cathode, 7) Alolol $x&}= wrag=
(HoBBE S AAE W=
F4%4Z(hole transporting layer: HIL, 3)¢], &=

ing layer: ETL, 5)°] ¢{Agtt}. =3+, G334 A}

(1) AFFES(3) Aloldl= AEFYS(hole injecting layer: HIL,

ron injecting layer: EIL, 6)< ¢ ¥3}3it).

Z(5)d dF 59 NEfY =HES ©
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old, FEEMALHDIr) = LHTUILE(E)e} A7 oem dZ2Ha v, F, dPuole=(B)9 4= @A
A A1 AF2 FEERALHODI) Y == 25, B @Al Al 2 d=2 HAE 3L

S, AYHIA(PL) S FEEWAANAE (DIr) 9] Aad=T3 AA o, Xd%{?&% ‘%DPO]OC(E)E AdsiA ©
. FEEWUXAE(DIr)S] ACEASTI AXHT Alold =

webA, ARl EMA(GL) S S8l A7t 7bEE AHEMASE (STr)7F 2(on) ¥aL, dlolEujAd(DL) ] Az
7F FEEMAZHDIr) S AllEAS deso] 3 EWALHDIr)7F 2(on) FomH, TFto|e=(E)&
ol Blo] ¥y,

olwf, FFEMA=H(DIr)7t = ezl HH, A4 (PL) o2 FE Fdrio] L =(B)o] 2= AFo #Ho
A A, o]z Q& wgrio] Q= (E)+= o] 2~AU(gray scale)= T3 4 A Hrh. 2EAAINAH
(Stgh) = Z=AHEMAZH(SIr) 7t 22 (off) HAE W, FFEMA=H DI AloJEASGS dATA FAIA
71E dts dogn, AYHEWA2EH(STr)7F L2 (off) AH7 HAdate tg Z Y (frame)7HA] G t}o]
=Bl z2% AR s A AT F JA o,

o714, EFrio] 2 =(E)E %U=(anode electrode)® S=(cathode electrode) Alolo] XA &t= EFE2=
(emitting material layer: EML)S ¥ 3&3tc}.
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dEo= o]|FoHr,

st g P)de 293 SHEWAAH(EAIHA &25) 2 FFEAAEHOM)7E BHEH, FsEWAAX2H

(DIr) ¢ =g el ‘_:"(136)3’+ AAEH] A 1 A=(147) 5 EH Y= (anode electrode)o] FAHTE. A 1 A
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(Green), % (Blue)d Bl& iz Al WA A3y deS xgsty. DFEFA3E(155) Aol A
Hell A 2 [F(158) & &YW = (cathode electrode)e] FAHTt, o, A 1 A=(147)3 %%EE‘
(155) 2 Al 2 A=(158)L LFrpo] L =(E)E ol &},

o AR em Argshd, Z]a(110)ed oA st F e (P), FEEMALEHODI )7 428 A= 9

Tom o]FofAH YEE& olFE= A 1 F9(113a), 2lal 7] Al 1 F9(113a) FFHol iLs®ee w0l
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AletA] g) ol 71

& Eof, FUIEAEZE 2bshd e E(Si02) B A (SiNx) 2R o]Fojx AAF(E

<1 D AR § WHR FE AT, olP ANFE A7 WEAT el PHHE Ae A WEAE
113)9] 2434 719H110) PRRE o de ol el o3 A MEAF1I 54 AsE

ngl 371 gl

EE, WMEAS(113)S o AlelE AdrH(116)°] 71¥(110) el FAH L, Al EMAT(116) == W
EAS(113)9] Al 1 9 (113a) thgste] Aol == (120)0] G €Tt

o

&3
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A (A A 5ol FAETh. o, AlO]EXF(120)3 AlO]EMjA(EAISHA] &5)& AANEY 548 zt
A1 FEHED o8 B9 SFEAD, ¢FE FEAIND, FECw, FEdE, ERdlo), EEEE
(MoTi) < o= shhz o]Fold 4= Ut}.
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Aol Al 2(Si02) T AFFAZE(SiNX) o2 o]Fojx FhdAur(123)0] FAHTE.  oju, FIAAR
(123)3} 1 8}5-2] Ale]EAAR(116)d= M=AZT Al 2 99(113b) Z17+e =27 HeATs 2L

(125)0] Fn]H ),

TS, WMEAS ZYE(125)S XSt THEAU(123) e ACE WA (EAISA &) wzatste] s}
299(P)S AeolstH, Al 2 2584, dE 89 ¢FviwAD, ¢FrE AN, T Cw), FEEE, =
2Bl (Mo), =2 ElEHg(MoTi), ii(Cr) EEE(Ti) & o= sl = = o3 4= o Fox dolg Hj
A=A eHA] &), olek oAzt 7‘4°JHH/H (=A]EHA] k5ol dAE.  old, AL (=AehA] &a)2
271 AllE wi (A4 5)e] @A4E S, F ACIE dAH(116) ol AllEMA (=84 5)3 o4

st y=siAl 42 = Qo).
7P AE(123) Holle, MR olAHa AY] HtEASE 29E(125)S B8 =9 AV Al 2 99113p) 3 7+
Z+ HZEak, A7) dHoly WX (EAEHA] Z8)3 FUd A 2 FEEARE o]Fojz A~ g =gl H(133,
136)¢] ¥},

oldf, &2k AT WFEAZ(113) 7}, Al]E-A(1 16) ACIEMF(120), SIFEAH(123)2, A2 o] A3HH
ARE A D =g AS(133, 136)F I FHEWAXN2EH(DIr)S o2},

o714, EAeHA= @gked TEEMALE DI} 43 A4S F2E e A EIALHE 7]E(110)

¢

A, FHEEAAN2EHODr) H2E 47 5 HHENAN2H D)9 =dddF(136)S wE2A7E =gl
E(143)& 2t BE3(140)°] FA A}

e, HE3(140) A== ?EEQJ_Xl*Ei(DTr)Ol =Y =(136) 7 =¥ E(143) S
A=(147)0] AT, A 1 AF(147)& A F-E-2Alo]=(indium tin oxide: I1TO)S} %
2 g4 4 9y,

s, Al 1 A5(147) A2 AP AAde ddEd

= =3, ,
(BCB) ¥ X Eola ¥ (photo acryl)E o]Fojx W=(150)7F A AT}, olw] W=(150)= 344
e FEZ A7 Al 1 AS5(147)9] 7PgAREl e SHE S 3dE ¢ .

T, WA (150)02 YA FAFGGP) Y A 1 A5(147) 9125 $FELZ(155)°] .
olw, WG FEHS =ol7] Yaf, WFEAZ(155)C AFFYZ(hole injecting layer: HIL)F},
(hole transporting layer: HIL)™}, ¥%F=(emission layer: EML)¥}, ZHA<4Z(electron transporting

layer: ETL), ZAAF9Y=(electron injecting layer: EIL)¥} Z}e+=(blocking layer: BL)S ¥3+s 4 dt}.
olof thate], k5o B} AAM|EA A8 Skt

B A2 (155) 3 W(150)9) Atol= Al 2 AS(158)0] FAHTE. Al 2 AI(158) EEHI F£3 o
AR o]Fold = dk. olu], Al 1 AF(147) 3 A 2 AF(168), @il o5 F A=H(147, 158) Atolel AN
A G EAS(155)2 HFtol o =(E)E o] &},

A, A 1 AF(47) S EFBEE A2 A, A 2 AF(158)S FE3 B4z PAS S o),
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WA A 1 AF(147)8 4= W %= (anode electrode)7} E 4 gom, A 2 A=(158)E 42 54 &=
(cathode electrode)”} 2 < Ut}.
AFFYSHIL, 210)2, &9 Y& d&sA ste 9T ).

AEFAS(210)2 o|E& &9, CuPc(cupper phthalocyanine), PEDOT(poly(3, 4)-ethylenedioxythiophene),
PANI(polyaniline) ® NPD(N, N-dinaphthyl-N, N’ -diphenyl benzidine)& o]Foix oA Aelg oj &}
ooz o]Fo] A 4 Q).

T3, ATFAF(210) e «dE 59, PelY =HE(dopant)”7F = (doping)E < Jtl. PEIY =HERA o
& 49, Zn EBE Ngse] o84 & Ut
AEFES ML, 22002, AT 42 &3 3t 98 3o

AETE5Z(220)9] Z2E E24d2A4 o5 £W, NPD(N, N-dinaphthyl-N, N’ -diphenyl benzidine), TPD(N, N’

-bis-(3-methylphenyl)-N, N -bis(phenyl)-benzidine), s-TAD %  MIDATA(4, 4 " ~Tris(N-3-
methylphenyl-N-phenyl-amino)-triphenylamine) ® ©]Fo{Z oA AElgl o= 3Jh} ojAo g ]—‘?401 A
R

AE35E535(220)9 =HE EHZA oE EW, PEIY =HE(dopant)7} o] 42 4 3t} PEIY Z=HEZA 9
& EW, In T+ Mgso] ol&E 4 ).

ok, TAEAE @&doy, AEFSFES(220) WHols PEFY =HEVE =R EHA g2 FAGSe] gL A
2 4 ATk oldl A=, A5 Ko} AdAlskAl A gt

AH3(260)2, BETET(220)0] =89 PEFY =HEVE 3 (230) 02 itEE RS WA st A4S ¢
ot

AFE(260)2 & W ATFEF(22009 74 =23 LT 4R o|Fo] A F k. & =¥, NPD(N,
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)®= ©]Fo]
7l oA M o] B oo R o]Fo] A 4 it

O RFFI0S B BW, AA, %4, G4 L v
h=y [e)
=

Ag olgd F 9tk

==

wg=(230)0] AAMS HFEE A, TAE EFARZA o E S5WHCBP(carbazole biphenyl) T mCP(1, 3-
bis(carbazol-9-yl)7}  ol&2 £ domn, EHE EFAZAN & EW, PlQIr(acac)(bis(1-
phenylisoquinoline)acetylacetonate iridium), PQIr(acac)(bis(1-phenylquinoline)acetylacetonate
iridium), PQIr(acac)(bis(1-phenylquinoline)acetylacetonate iridium), PQIr(tris(1l-phenylquinoline)
irdium) & PtOEP(octaethylporthyrin platinum)® ©]Fo] 7 oA HAelE o] 3A} ojAto g2 o]Fo|x <13
o] o]gd = gtk ojef= =g, PBD:Eu(DBM)3(Phen) L= Perylenes E§ah= HFE4o] o] 82 4 3l

=

W33=(230)0] HAS wPeE F9, TAE BHEA o W (BP B nCP7) o]8E F glon, EHE &
A2A 42 €9, Ir(ppy)3(fac tris(2-phenylpyridine) iridium)® o]Fo{R <l4E 7 o] O]%%‘ T A, o
9}= 9], Alg3(tris(8-hydroxyquinolino) aluminum)& ¥33l= FFE2o] “HER o] &H = gt}

33 (230)0] S APss HS, TAE EAEA JF W (BP B8 alP7) o]4E 4 3lon, =HE &
AZA o E EW, (4, 6-F2ppy) 2 o] Fo|x SlFEHo] o]&=E F ¢ ol¢}= =g, spiro-DPVBi, spiro-

6P, TI="ulAl(DSB), t~EZoldA(DSA), PFOAl izt 2 PPV LTx}i o]Fo7l wellAl HEE o= &
& xdehs d¥edo] BHUER o|8d F St
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ARAFES(EIL, 2408, 4] $52 A3 she 98 Brh,

ARFES(240)2 5 59, Alg3, PBD, TAZ, spiro-PBD, BAlg 3 SAlg® o]Fo|3l el dejd o= st
ofdew oo A 4 it

ER, AAFEF40NE AF FW, N ERES 3 9 4 Avh NetY RHERA F 59, SiH4
= SiH6 Fol o148 & vk,

ARFAFEIL, 2500 A4 F94& DB sh= 98

o

g},

AAFEY%E(250) ol 59, Alg3, PBD, TAZ, LiF, spiro-PBD, BAlq % SAlq® o]0 oA el o]
S} oo o Fo] A 4 gk,

T3, =AM = ke dAFUS(250)

I+
£, Sil4 %= Sil6 Fol o]&d & Slrh.

WA, T 60 =AIS ule} o], FF35E53(220)3 AE5(260) ), FZF(230)0] wAF o2 AHZHT),

A7IM, AETFEEF(220)0 Al 1 =FZWDP1, 221)3, FAGEMBL, 222)3 Al 2 =F=(HDP2, 223)S ¥
aa 4= 9l
ALdt vk}l o], Al 1 =383(221) 2 A 2 E33(223)L 4F 51 3$2E9 SHEES ¥3e £ Q)

=
=
b, =HES] T2 AAL 5 A 20%= AL = At

TFAHoR, TA2E EAZRA, oI 5H, NPD(N, N-dinaphthyl-N, N' -dipheny! benzidine), TPD(N, N -bis-
(3-methylphenyl)-N, N -bis(phenyl)-benzidine), s-TAD 2 MTIDATA(4, 4’ , 4" -Tris(N-3-methylphenyl-N-
phenyl-amino)-triphenylamine) & ©]F] % LollA] AeE o] &L} o] o & o]Fo] A 4= r}.

EHE 222N dE 59, PR =HEVL ojgE & 3tk PE RHERAM HdE SW, Zn EE Ngeo] ©]

&2 F 3

F0AE(222) = Al 1 3 Z(22D) 7 Al 2 £3F(223)0l] 0] 8HE T2E ZAZ o] o= Zo|t},
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