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7] Ho]x dype] & 2~E+= (BP(carbazole biphenyl) =+ mCP(1,3-bis(carbazol-9-yl)& X3¢tslar,

A7 Hdx  F e E=H|EE PlQIr(acac)(bis(1-phenylisoquinoline)acetylacetonate  iridium),
PQIr(acac)(bis(1-phenylquinoline)acetylacetonate iridium), PQIr(tris(l-phenylquinoline)iridium) =
PtOEP(octaethylporphyrin  platinum)®  o]Fojz oA  AHMeElw o= 3} ol4s XA
PBD:Eu(DBM)3(Phen) H+& PeryleneS X g3l 7] AAINFIA A,

271 Hol= e T 22E+= (BP(carbazole biphenyl) ¥+ mCP(1,3-bis(carbazol-9-yl)& X3$}s}aL,

A7) A= 9 =®ELE Ir(ppy)s(fac-tris(2-phenylpyridine)iridium) 53 Algs(tris(8-
hydroxyquinolino)aluminum)< ¥&3t= F7]AALGEA A,

A+3 8
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22 AA(electron) YA = (cathode) 3} 7‘3%1(hole) FA A= (anode) &2 HE Z+7F A9t A
5 UE2 FHAA, FHE AR GFo] AFe AAIE(exciton)o] 7] AEREH V|AGHE €
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A7) drgZzo]l AAS w3E= Ay, AV AHol® e $AEE= (BP(carbazole biphenyl) BE mCP(1,3-
bis(carbazol-9-yl)E ¥3tsfar, AF7] Aol % + 71 9] EHEE PIQIr(acac)(bis(1-
phenylisoquinoline)acetylacetonate iridium), PQIr(acac)(bis(1-phenylquinoline)acetylacetonate
iridium), PQIr(tris(l-phenylquinoline)iridium) %2 PtOEP(octaethylporphyrin platinum)® ©]Fo]Z ol A
AElE o] sl o] A4S E3SHAY PBD:Eu(DBM)s(Phen) X+= Perylene< X3FsH 4= Qlt).

)

A7) drgZzo] HAS wFE= Ay, AV AHol® e $2A~EE (BP(carbazole biphenyl) HE mCP(1,3-
bis(carbazol-9-y1)E& ¥&3lar, A7) Hol® F /Mo =FHEE [r(ppy)s(fac-tris(2-phenylpyridine)iridium)

W+ Algs(tris(8-hydroxyquinolino)aluminum)S ¥3%3 4= Qo).
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A7) FFo]l HAS wFsles 49, AU Ho= 8}1/}«] 3 2~E+ (BP(carbazole biphenyl) =+ mCP(1,3-
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Fulg(Al), AECr), 3Aw), HERE(TI), YZAN), doyEND) 2 F(Cw= 9]
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grudle] 35FoR o]Fojd = Q.
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A1A=(119) Aolls AR (1199 dBRES wEF3le AFEES 2E Ba35(120)0] 9x3d,. BA35(120)
zAtol &2 8-dl(benzocyclobutene, BCB) Al 4241, o}aA @A X H ZFou= X 59 f7&S X8

O

ot ol @A &=

o &
b4

N
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AETTFAF(121a)& BFe FY& &3 = d4&S & 4 e, CuPc(cupper phthalocyanine),
PEDOT(poly(3,4)-ethylenedioxythiophene), PANI(polyaniline) = NPD(N,N-dinaphthyl-N,N'-dipheny!
benzidine) 2 o]F|Z oA HAElE ol sl o]ifom o]Fojd 4= 9o} oo dHH A Tt

0

derEs(121b)2> Ao & dgsA = 9¥S &, NPDN,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) & ©]FoA FollA AEHE oj= 3} o]Ao g o]F
oA g ot oo eAHA et

g5 (1210)2 AA, 2, FA g wiAalg B3dte 518 298 £ Jdon, Hox o] EAE(Host)}
Aolx T EWE (Dopant)E EFsich, w3Z(121c)o] AWML w33stE= S, (BP(carbazole biphenyl)
= mCP(1,3-bis(carbazol-9-y1) & AR TXE =45 PR PIQIr(acac)(bis(1-
phenylisoquinoline)acetylacetonate iridium), PQIr(acac)(bis(1-phenylquinoline)acetylacetonate

iridium), PQIr(tris(1-phenylquinoline)iridium) % PtOEP(octaethylporphyrin platinum)® o]FojZ oA

Ag®El o= Fh oS EFete EREE X¥seE AFEHE olFA4H F Qi oge @

PBD:Eu(DBM)s(Phen) IEE Perylened E3sle HFEZAR o]Fo]zd = glo} ol 3IAHFHA vy, 4=

(121c)e] A& Pat= 49, (BP & m(PE st 52E E4& 239, Ir(ppy)s(fac-tris(2-

phenylpyridine)iridium)S X¥33h= =HE EZAS Il AFEAR o]Fofd 4 glal, ol9s Ei,
Al

Algs(tris(8-hydroxyquinolino)aluminum)= X3l FFEAHAZ o]|Fojzd 4= lo} o]d AAHFA gk=t}. &
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3, (4,6-F2ppy).lrpic &
3z E E4E x3ete JAFEHE o|FAA F U}, ol¢ke €8, spiro-DPVBi, spiro-6P, T/~HE
WA (DSB), t]~EHolHA(DSA), PFOAl L&A} & PPVAl AEAZ o]FofR oA AMed ol s E3s)
= 55‘**%%‘% O]TOVE T o} oo JAEA Gerh, WHF(1210)S FASE TAE9 TEE disiA

ARGF5(121d)> AR 45 &3 st 93-S 819, Algs(tris(8-hydroxyquinolino)aluminum), PBD,
TAZ, spiro-PBD, BAlqg ¥ SAlg® o]Fofzl oAl d8lE o 3} o] o= o|Fojd 4= 9lon) o]d 4y
=] e},

AT S (121e) 2 AR F=94S d&sH st

o= ]
o]
TAZ, LiF, spiro-PBD, BAlq Tz SAlqgE AT &
FAH = AL olin, ATFdS(121a), ATTET

ol izt Agd FE Q).

S 3}, Algs(tris(8-hydroxyquinolino)aluminum), PBD,

o} old] @AEA Pirh, B ouwhge] Ard= & 49
(121b), AAFEZ(121d) 2 AAFAZE(121e) 5 Holx

ol

F71 WFF(12D) el A2d=(122)0] A, A2H=(122)2 AL= s oz Ayl 5 gl A
2R AddE A2d=(122)2 EFEAD s AHEE ey oo A we

olg}, i wge] o AAjdo] wE F7] LFS(121)e0 diF] oS A At

T 5 B el o AAde & f7] S AWaly] 9% Ewela, ® 62 E 5o EAE g &
&= o]t}

5 9 X 6o =AE nke}
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e
T

1A dlo] 2 §7]) $F=(121)S ATHEF(119)3 A24

ZE—: E]—Uéo = = 1__%
(122) Arelel A=, §7] a3 (121)L W33=(1210) T AEZFY=(121a), AIFFEZ=(121h), ASFES
(121d) 2 AAFY=(121e) S Edete= TESS £33}

Whd2=(121c) S Aok sl S AE(Host)9 F /1Y =FHE(Dopant 1, Dopant 2)E o]Fojzit}h, Holw

o] T2EHost)E F /N9l =FHE(Dopant 1, Dopant 2)2] FA T A Wi ulgl Fog FEE F£x 9
. T 7H9] =3E (Dopant 1, Dopant 2) % A1I=HE(Dopant 1T 7] THS(12D)d ¥3d AxF55
(121d) 3 AASH A2=BEDopant 2)E 7] 5 (12D £88 AF5FEE(1210) 3 A3 5 o, o
1A, Zgzéo S(121p)9] &8 9 2R Pie Aok e SAE(Host)e &8 9 FR #¥Eg v §

Ak, aEln AALEEZ(121d)e T2 2 Fr fgEe Hox sl SAE(Host)o TE ¥ FR ARG
e 4 Q).

T+ /M9 =FE(Dopant 1, Dopant 2)¢ &R (Highest Occupied Molecular Orbital; HOMO) % X (Lowest
Occupied Molecular Orbital; LUMO) #®& T AE(Host)d X % Z=2 gl Apolo] x|giv}. opat T 7
o] =¥E(Dopant 1, Dopant 2)2] TF ¥ F& e Hojr st th2o}, webr, F 719 =IE(Dopant
1, Dopant 2) % A1=FE(Dopant 1)¢ FE e F Jle] =3FE(Dopant 1, Dopant 2) F A2=FHE
(Dopant 2)9] = dH¥RT =AY &S 5 du. @2 Ay, A2=dE(Dopant 2)9] FE dl¥S Al=w
E(Dopant 1) FE #¥rct @AY 2L 4 9ot 9, F /Mo =WE(Dopant 1, Dopant 2)¥ FE @z}
S5 o] tay olE zte] @ Aol7t Z& & Atk olE s, F Mol =¥E(Dopant 1, Dopant 2)+=
EAY & ARE o]Fold 4 At}

A1E=HE(Dopant 1)E T2E(Host)o =2 @ - 0.1eV < A1=FE(Dopant 1) =& #¥ < 3 2~E(Hos

t)e] 3R Yy e =2 AAE zZterh, a8 A2EHEDopant 2)E S AE(Host) 35 @ - 0.5V
< A2E=HE (Dopant 2)9] TE M < T2E(Host)e T2 &% - 0.1eV 9 & 52 AAE z2edg. Ales
E(Dopant 1) Z A2%=FE(Dopant 2)7} TAE(Host) tin] 919} & 24 AAZ 2074 4, E%EOH ol gt
=] Mol Ef A Aol dojuA] 21 $2ERC AF HMEES =Y 7 A Aok ©1g, Ee
(1210)9] W2 9o Zx LFS us: F5F 4 A "), od21d, 2E(Host) TR 2 FR o]
5.98eV H 2.95eV¢l A, A1=WE(Dopnat 1)9 X = TR S 5957 @ 3.15eVE FAE F L,
A2E=HRE (Dopant 2)9] T2 Z F2 e 583V E 3.03eVE FAE 4= o} olo] FHEA =t}

olet, & ol gk olslE w7l el Blule] win] Aol visl s AbAls] A et
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T 7L Alaldlel AAje ko] MinE 97k A R At 54 ZHZE dEkd myelal, X 82 Hlaldel A4

o kel HjuE 97 FH LHZE YEhd el
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