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(51002 Al 14=(100) 7 A8, pd Ash AAF (5200 Al 262000 IHSHA 94X = A}, T,
nd Adsk 45(510)2 ‘8% o 1A= fr7] LFS (30003 Hatel FAE 4 9lar, pd Hak WS (5200
5ol fAskE 7] BEF400) 3 Hetel FAE S dom, n¥ dst AES(G10) H pE Hak BAHFT(52
0= A= Aate] 42 ? At

ojele] 5l el = A7lelA AW e THREen, Buh FAEd A2 AR Py
3% doll= B o] w UE A wE frEd FAGR S @ Ert BAEo] 9tk 3 R 49|
W FAEAE A7 = 13 28] G FAGACNA A Edo) Aleld AfolRlo] glem, = 3 ¥l 4

7 A
oF o], Aw PEJ(910, 950) doll= FAH BAS 23H A &S F st

58 Fxsbd, Azl FE(911, 951 A 287(200)3 A= Xl 3915, 955)7} A 2°99(925, 96

S 9 4= Qo F, A= FE(911, 95D+ Al 2820003 AFsE Al 199(915, 955)3 A 29
(925, 965)o.2 HEHo J& F Jdomw, A 2999925, 965)% U 71370007 A3 GGl
FAHAY, a7 3(700) 7 k= ddel I 5 At

N
o
|
o
21_',

oA WEbE, Al 148 ZE Q1D Al 199 (915) 3 Al 299(925) .2 HaEo IS & dar, A 24y H
Bl (951) 4] Al 19999(955) 3 A 29391(965) 0.2 #aEo] 98 I r}.

G EH(10, 2002 A 299925, 965)IRF AT = vk, F A FA(10, 2002 479 de dH
(911 951) WFollA =EE7|2(700) 3 AFsh= HXol FdgozA, MAGe] a &S T/MAA F i, A

EZ(10, 20)¢] FAEHE AXE L5371 #(700) 7 7Hrko] FoEH, U
o £3& WAEIY Y2 ¢t B2 A FHo UM EE & 4 ).

o, YISh ge A BA0, 2009 6] A gov], o Fol, A4 FE FulE A4 A
e UM PR Bdol ANT S Qov, oud A%, BE Fuls Y] WY slwe] AANAFE o
we A BAS ¥EE 2us @ 5 vk
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T 6% FFId, f71Eg FAFAE A 1110002 F7) EFF(300) Alelol fAshE Al 1dE Y 9H
(830, 840) Al 24=(200)3 F7] HFZ(400) Alolol A3k Al 243 A 9H(810, 8200 ¥ 4=
k. ek, AL M} A 99 (830, 840)3 Al 2™ A P (810, 820) F ot b= AFFY HES F
Fetar, & shvbe At Aes 93 4 Q).

& Ao = Al 15100 0] of=t d=olar, Al 2d=(200)0] ALE DS A9-5 dAgeh. ol w
2k, o= Aol AFE A 1dsk A O3“(830 840)2> AF AY dYoja, ANA= ATl AH3 A 24
1

F 49

o g 99810, 820) A A < ALom drjdn

Al 1dsE A 99(830, 840)2 T AR ofFol WddF, 55 AR tE BER ooy ddF EE
B4 AR OE B4R oFolxl B F5 e uF FRE VM 4 vk Ee, dad me Al st

A (830, 840)2 WMHAT B Al At AXNTES ¢ ¥ 5 vk, EWAA= Al "k A 9830,

840)¢] A¥ FUF(830)% A¥ FEFT(840)S E33dh= A5 dArsHAR, AE FAF830)H} AT 55

(840) = o= sk AFH ALY, o]E5o] st Fow FAE X AUt

e FY5(830) A1 AF(100) Aol wix=Ew, Al 1A=(100) S 2HE 7] 233(300, 400) Foz9 A
T FY 58S Eolv 9¥s s FAFOE, AY FYF(830) oYX FH S wFo] AHFo] By ad
Ao FUHESF gt}

Ay FUAF(830)2 Ty ZEEAlold(copper phthalocyanine: CuPc), 53 #2 ZgZAold 3gE | m-
MTDATA(4,4',4"'~tris(N-3-methylphenyl-N-phenylamino)triphenylamine), TDATA(4,4" ,4''-
tris(diphenylamino)triphenylamine), 2-TNATA(4,4',4"''-tris[2-naphthyl(phenyl)-amino]triphenyl-amine),
Pani/DBSA(Polyaniline/Dodecylbenzenesul fonic acid), PEDOT/PSS(Poly(3,4-ethylene
dioxythiophene)/Polystyrene sulfonate), PANI/CSA (Polyaniline/Camphorsulfonic acid) %+ PANI/PSS

(Polyaniline/Polystyrene sulfonate) 5& X33 < t}.

A= F (840)2 AF FYT(830) ol Wi, FF FHYFTB0)Z FHH AHFTS 7] TH3(300,
400) 0.7 FEsles g . Ao F5F(840) HuEH BA AlE oA (highest occupied molecular
energy HOMO)7} Al 17=(100)& A3+ 529 de4=(work function)®B T} AAHo 2 vu, Al F7] &3
(300, 400)9] #Hi Hf A A% AYAHM)ET; AAA o =& Ao HF +F% &dol HHsd &
Ak, G FEF(840)2> A& E°l, NPD(4,4'-bis[N-(1-napthyl)-N-phenyl-amino] biphenyl), TPD(N,N'~
diphenyl-N,N'-bis[3-methylphenyl]-1,1'-biphenyl-4,4'-diamine), s-TAD(2,2" ,7,7 -tetrakis—(N,N-
diphenylamino)-9,9" -spirobifluoren), m-MTDATA(4,4"' ;4" "'~tris(N-3-methylphenyl-N-
phenylamino)triphenylamine) S= ¥&s 4 gloy, o]d AAFEE AL oy},

1 @ d9(830, 840) A ATt =4 o, A PFS

o A7 dask A8 =42 Al 1ds A9 9 H(830, 840) ol wdstAl EE

th. 7] ds A EEL AdE 59, p-EHEW opant)o‘ 4 Q. A7) p-EHE
EPAR- o

il

i

Ast A
l

| =
2bsbE "l Ajolie(cyano)”] Er SHEHE & StUY ¢ o), ol AEE AL ol oE £, p-
H E 9] H] A 314 9] o2+, TCNQ(Tetracyanoquinodimethane) Hl F4-TCNQ(2,3,5,6-tetraf luoro-
tetracyanoquinodimethane) 53 #2 FA= Fi; W2d A3E 2 Egvud 238lE 53 28 F5 3sE

o = 2 o)
o= = T M .

biogld ¥0 30 X

b Aget whel o], A 13 A 49(830, 840) WIHF F Al A3} AXF F Holx s ¢ X%
& g ok AV HESS §7] 33 (300, 400)o04 WEEE Fo e wE 3 AYE nAdst 3 W
2 858 T7MVIE 985 T 5 T AV Hiﬂ~°ﬂ X3y e EEEe Xﬂ 1%13} qd °§°ﬂ(830 840)]
¥xatg &=

A1 At A 99(120) Aoll= 7] E33(300, 400)¢] vl €Tt 7] hg}%(Boo 400) LPZoz B
AMEEE Bdolebd 5] FAE A Zou, odF 5o, HA, HA 2 HAg digss EEE o]Fod
Ao, atgAsAlE NS wEste BEE o)Fod £ Y. {7 ¥% %—(300 400) HF=Ed T APE
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A7) E2EZAME oE 9], Alg3(tris-(8-hydroyquinolato) aluminum(II1)), CBP(4,4'-N,N'-dicarbazole-
biphenyl),  PVK(poly(N-vinylcarbazole)),  ADN(9,10-Bis(2-naphthalenyl)anthracene),  TCTA(4,4',4''-
tris(Ncarbazolyl)triphenylamine), TPBi(1,3,5-tris(N-phenylbenzimiazole-2-yl)benzene), TBADN(2-(t-
butyl)-9, 10-bis (20-naphthyl) anthracene), DSA(distyrylarylene), CDBP(4,4" -Bis(9-carbazolyl)-2,2" -
Dimethyl-biphenyl), MADN(2-Methyl-9,10-bis(naphthalen-2-yl)anthracene) &< AFH&S 4= it}

A7) EHERE ¥ EHES FAY QF EAHEE BT AT £ o, /7] 335300, 400)e] W A
gel whel EHES FHI Eebd 4 ot

2 Al FHERE dE =91, PBD:Eu(DBM)3(Phen) (2-biphenyl-4-y1-5-(4-t-butylphenyl)-1,3,4-
oxadiazole:Tris(dibenzoylmethane) mono(1,10-phenanthroline)europium(111)) H+&= HZE & (Perylene)S X3t
sk G5 Aol A Adg T AT TE, AFELAZA PIQIr(acac)(bis(1-
phenylisoquinoline)acetylacetonate iridium), PQIr(acac)(bis(1-phenylquinoline)acetylacetonate

iridium), PQIr(tris(l-phenylquinoline)iridium) % PtOEP(octaethylporphyrin platinum)¥} #Z& < =3}

= (metal complex) Fi 7] 4 #A|(organometallic complex)olA] AEE 4= T},

S EHERZE o & E9], Alg3(tris-(8-hydroyquinolato) aluminum(I11))S ¥ &3ste FFEHA AaE
I Ay, TmE FEARA,  Ir(ppy)3(fac tris(2-phenylpyridine)iridium), Ir(ppy)2(acac)(Bis(2-
phenylpyridine)(acetylacetonate)iridium(III)), Ir(mpyp)3(2-phenyl-4-methyl-pyridine iridium) S©°] <A
g 7+ Ut

A EHERE JdE8 59, A3 Z-DPVBi(spiro—4,'-bis(2,2'-diphenylvinyl)1,1'-biphenyl), 32~
6P(spiro—sixphenyl), DSB(distyrylbenzene), DSA(distyrylarylene), PFO(polyfluorene)# &z =
PPV(poly p-phenylene vinylene)) 7l iLi-At2 o] Fojzl oA Aelg o= s sl FFEHA A9
s = Al =, AFEAZA F2lrpic(bis[2-(4,6-difluorophenyl)pyridinato-N,C2'Jiridium picolinate),
(F2ppy)21r(tmd) (bis[2-(4,6-difluorophenyl)pyridinato-N,C2'Jiridium 2,2,6,6-tetramethylheptane-3,5-
dione), Ir(dfppz)3(tris[1-(4,6-difluorophenyl)pyrazolate-N,C2']iridium) o] A€ 4 Ao},

71 WFF(300, 400) Aol Al 2@ Ad F(810, 820)°] wiAD 4 ok, Al 273 AP G (810,
ol 94T, B Ar tE BEER ojFofX ddF ke
EOF x5 /M F Ao =9, Fad w4l 273 A

g oodth =delAE Al 278k AY 99 (810, 820)0] HA FEF(820)3% HA F4]
S AR, A #ES(82003 A FUAS(810) T o= st AFHAY, o

4ol e
o2
12
%
=
e
(o]
[N}
2
rlo
2
[N}

AR 55582002 771 WFF300, 400) o] WA, A% FUFE10)02RE FUR A4S §71 0F

[e)
o
Z(300, 400) .7 FHsks s ),

Ast $£4%(820)S Alg3(tris-(8-hydroyquinolato) aluminum(III)), TPBi(1,3,5-tris(N-phenylbenzimiazole-
2-y1)benzene), BCP(2,9-dimethyl-4,7-diphenyl-1,10-phenanthroline), Bphen(4,7-diphenyl-1,10-
phenanthroline),  TAZ(3-(Biphenyl-4-yl)-5-(4-tert-butylphenyl)-4-phenyl-4H-1,2,4-triazole), NTAZ (4-
(naphthalen-1-y1)-3,5-diphenyl-4H-1,2,4-triazole), tBu-PBD(2-(4-biphenylyl)-5-(4-tert-butyl-phenyl)-
1,3,4-oxadiazole), BAlq(Bis(2-methyl-8-quinolinolato-N1,08)-(1,1'-Biphenyl-4-olato)aluminum),
Bebq2(Bis(10-hydroxybenzolh]quinolinato)beryllium), ADN(9,10-bis(2-naphthyl)anthracene) % o]&2] &3

2SR 5 9ou, ol @3HE AL okt

A FYF(810) AR FE53(820) el wMix =™, A2 A=(200) 22 HE F7] HFZ(300, 400) FHo=9
AR 9 285 Fole 9T 3t

A FAF(810) LiF, LiQ(2lHE FA=dolE), Li0, Ba0, NaCl, CsF, Ybo} 7 @EPEFH F4, = RhCl
RbI9} & 23 F4 To| AMEE = 2oy old IAHHE AL ofyth AR FYPH(810)S EI A7)
43 g4 #7] 549 (organo metal salt)o] 3%l BEHE o|Fold ¢ k. A&He= A7) 77 5%
4LE dYA M= FH(energy band gap)ol Ef 4eV o]l EAEY F vt FAHSR oF B, 4] /7]
TE5GLS 3% olAH o E(metal acetate), T #lZoo]E(metal benzoate), TE oFHEOLAIH O] E(metal

acetoacetate), T35 oA EHolAEY|o]E(metal acetylacetonate) T+ &% AHolgo|E(stearate)S X3t
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