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Tl v EA S o, AAY A=A 7] 3H(100)9] WEEA]E(103) Zdoll =

137-(100) 2] W= A 3(103A) Moﬂb Hh&%—us)ozA 2 =)
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[184] A7 AT 5T IAY AT 75 =24 2T otk dE 471
A gl 23k 5= ' AF 5 24 9 v A 34 0] oﬂfé*ﬂ

1,3-H] 22 (FHFE-9-2)ywl Al (1,3-bis(carbazol-9-yl)benzene: MCP),

1,3,5-E 8] Z=(7HFE-9-A)M Al (1,3,5-tris(carbazol-9-yl)benzene : TCP),

4.4 4-Ed 2=FHE-9- ) E g 9 d olyl (4,4',4"-tris(carbazol-9-yl)triphenylamine

: TCTA), 4,4’ -1 ]/\(7}111}—%—9—0] H] 3 (4,4"-bis(carbazol-9-yl)biphenyl: CBP),

NN-H] 22 (U 228l 1-91)-NN°- 1] 2 (3 )l A |

(N,N'-bis(naphthalen-1-yl)-N,N'-bis(phenyl)-benzidine : NPB),

N,N’-0] 2= (322l -2-20)-N,N°- 1] 2= (3] - A

(N,N'—bis(naphthalen—2—y1)—N N'-bis(phenyl)-benzidine : - NPB),

NN-H] 22 (U 28 4l-1-91)-N N°- 1] 2 (3] d)-2,2- v W E 4] |

(N,N'-bis(naphthalen-1-yl)-N,N'-bis(phenyl)-2,2'-dimethylbenzidine : a-NPD),
[185]  T)-[4-(N.N-T] B d-obv ). 5] I A & 2 3 2}
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N,N,N,N’-El| E gp- 12 ek g2 o -l < &)
(N,N,N',N'-tetra-naphthalen-2-yl-benzidine : 3-TNB)
N4,N4,N4',N4'-tetra(biphenyl-4-yl)biphenyl-4,4'-diamine(TPD15),
poly(9,9-dioctylfluorene-co-bis-N,N’-(4-butylphenyl)-bis-N,N’-phenyl-1,4-phenylened
iamine) (PFB), poly(9,9’-dioctylfluorene-co-N-(4-butylphenyl)diphenylamine)(TFB),
poly(9,9’-dioctylfluorene-co-bis-N,N’-(4-butylphenyl)-bis-N,N’-phenylbenzidine)(BF
B),
poly(9,9-dioctylfluorene-co-bis-N,N’-(4-methoxyphenyl)-bis-N,N’-phenyl-1,4-phenyle
nediamine)(PFMO) 5& & = .21 o]ol] &4 ¥ = A& o},
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27

sl 9] 7| oF A F ek}

=59 AAE A 71#100)00 ek Ay = (o] g Ay xR

E5% AR FEF AEEF22)0] Ek A =40 HA 5= A E(12)00
o3 AgS Fxsta Ay 55050 e AEe 49 Gy FYEA5)0l
ek A S Fxehar, Fs 2dF26)0 thek A2 249 F38F 245 (16)0
8] R R R A e

A7) B Z023)S Z2AME FoR2RE Ay AAE BeAd F =
B4 XgE 5k ol & B9, 7] FEAYF23)> AR T L A
FEA G T Uk Y] FEAAF23)2 V] AR FoAA D ZE
FEAE Z3hek gAdFol A, 7] AR FoAAE e T H Y] 4F
TEAE Lok S5 LS 55 (multiple layers)d < 9l = &, Y 2 E
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A7] AR FAA = A4S Rk p-d A A A A S e
ALY, 7] A ol A o] ol 23z, PIHT(RE 2] 3-3) A Bl 2., o] 4 541

e, Eejobd e, el g S Aol s,

(9 (1-1 5 A]-4-(0- 1) 2= 2= 2 =1)-2,5- 3 | #-1] d 7)),

MEH-PPV (Z 2] -[2- 1] 5 A]-5-(2>- ol 5 A ) A1 S A])- 1 4-5 &l v d 4l
poly-[2-methoxy-5-(2'-ethylhexyloxy)-1,4-phenylene vinylene]),

MDMO-PPV (3 2] [2-9 5 A]-5-3(3°,7’- U Wl & S & S A])- 14-3 2l ] d &)
poly[2-methoxy-5-3(3',7"-dimethyloctyloxy)-1-4-phenylene vinylene]),

PFDTBT( #](2,7-(9,9-T1 5 8l)- &5 @ #ll-alt-5,5-(4°,7°-T] -2-H ol 27,1 3°- Wl &
gl o}r] o}
poly((2,7-(9,9-dioctyl)-fluorene)-alt-5,5-(4',7'-di-2-thienyl-2',1',3'-benzothiadiazole)),
PCPDTBT(E ¥ [N’-0 - E} Ul 7Hd -2,7-7Hk2-alt-5,5-(4,7°- 1] -2- B ol . -2°,17,3°-
Wl ob ), Fe]913E, Fel b EnhE, Fvl v el )opr), Fv) o) AE|ohpr e,
e d Adutol=, Fefnjd el d, EefE o, HYEF o, He v Y d,
CuPc(Copper Phthalocyanine), SubPc (subphthalocyanine), CIAIPc(Chloro-aluminum

phthalocyanine), TAPC ©o] &9 54 5& & F o, o] A5 &= 51

2 Teehel AR BE b e
7 B FEARE, WA Ao 2 FH (o] E E1, C60, €70, C74, CT6,
C78, C82, C84, C720, C860 5); =&l &l XA (o] & &, PCBM([6,6]-phenyl-C61
butyric acid methyl ester), C71-PCBM, C84-PCBM, bis-PCBM &-);
7| H % (perylene); CdS, CdTe, CdSe, ZnO &3} 7+ Y A A S L3135k 57
WEE A @AY FHE, @AY =25 T8 3 Y24 (graphene quantum dot), BF4
FA4 (carbon quantum dot), PBI(3E 2] ¥l %] o] 1| t}<%), PTCBI(3,4.,9,10
perylenetetracarboxylic bisbenzimidazole) 5=+ ©] &5 9] £3&& A& & 5 gl o,

ool @4 ¥ = AL ohr},
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H] 22(10-3] =5 A WL Z [h] )= 2 U E)H E F (bis(10-hydroxybenzo [h]
quinolinato)-beryllium : Bebq2), 2,9-H v €l-4,7-t) #| d-1,10- ¥ FE ==
(2,9-dimethyl-4,7-diphenyl-1,10-phenanthroline : BCP), 4,7-t] #H d-1,10-H| HE &1
(4,7-diphenyl-1,10-phenanthroline : Bphen),
2,2.27-(Al-1,3,5-E 2] A)- E ] 2(1-9l - TH-Wl = o] v &)
((2,2',2”-(benzene-1,3 S—triyl)— tris(1-phenyl- 1H-benzimidazole : TPBI),,
3-(4-1) 3 )-4-(F D -5-tert- - E w I -1,2. 4- E ¢] o} =
(3-(4-biphenyl)-4-phenyl-5-tert-butylphenyl-1,2,4-triazole : TAZ),
4-( 2 ekdl-1-¢)-3,5-v] # d-4H-1,2,4- E 2] o} &
(4-(naphthalen-1-yl)-3,5-diphenyl-4H-1,2,4-triazole : NTAZ),
2,9-0] 22 (22 ek al-2-9)-4,7-v] 9 - 1,10- A HE =7
(2,9-bis(naphthalen-2-yl)-4,7-diphenyl-1,10-phenanthroline : NBphen),
Ed24.6-Ed] v E-3-(9) 2 d-3-2) ) ) &
(Tris(2,4,6-trimethyl-3-(pyridin-3-yl)phenyl)borane : 3TPYMB),
Hd-vjgo] g d EZ 29 S-AFo] = (Phenyl-dipyrenylphosphine oxide : POPy2),
3,3,5,5- | EeH(m-¥] ] &)-4-3-A ] 2l
(3,3',5,5'-tetra[ (m-pyridyl)-phen-3-yl]biphenyl : BP4mPy),
1,3,5-EF[(3-7] 2l E)-3-3-L Al (1,3,5-tri[(3-pyridyl)-phen-3-yl]benzene :
TmPyPB), 1,3-1] 2=[3,5-T] (7] 2] ©1-3- )= il Al
(1,3-bis[3,5-di(pyridin-3-yl)phenyl]benzene : BmPyPhB),
] 22(10-3] =5 A2 [h] 7] = 2 B
(Bis(10-hydroxybenzo[h]quinolinato)beryllium : Bepq2), ,
v o 1] 22 (4-(3) 2] §1-3-2) 9] Y) A & (Diphenylbis(4-(pyridin-3-yl)phenyl)silane :
DPPS) # 1,3,5-E ¢ (p-3] ] =-3- -9 ) wil All
(1,3,5-tri(p-pyrid-3-yl-phenyl)benzene : TpPyPB),
1,3-H] 2[2-(2,2’- 0] 9] 2] ©-6-%)-1,3,4-F AT o Z2-5-A Tl A
(1,3-bis[2-(2,2'-bipyridine-6-yl)-1,3,4-oxadiazo-5-yl]benzene : Bpy-OXD),
6,6"-1] 2=[5-(1] 1 D -4-2)-1,34-S Al T] o} 2-2- ]-2,2°- 1] 7] 2] &
(6,6'-bis[5-(biphenyl-4-yl)-1,3,4-oxadiazo-2-yl]-2,2"-bipyridyl : BP-OXD-Bpy)G <
SEGH o= 9l o, ofof] @ ¥ = A2 ol
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[231]
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[234]

o] 377} =
glo] W zel e Fre] A 9] 542

LG AF7) PH AR =Y AES2-, 7471 Alg3, TAZ, Balq, Bebq2, BCP, TBPI,
TmPyPB, TpPyPB-5 2| HA4&5 Al 5ol 1% HA| 50%2] 3+ S = 7] LiF,
NaCl, CsF, NaF, Li20, BaO, Cs2C03 59| #& =45 X 535o], 7] A=A}
—/F‘/&Z A =l Li, Ca, Cs, Mg 59 #50] =3 H 1 nm W #] 100 nm 7] 2]

o7 Sé/ﬂ S} /\E ohq_
A& A 713(100)0] FFOo 2 AFE-E Aol AFE-5]
ARZE 75, 30, A7NAEY &35 £ o5 238
TA A QL ol ZA = 2l F (L), V1l £ (Mg), &5V F(Al), &5F7] 5-

F5(Ca), "F U -0l F (Mg-In), P 1H| -2 (Mg-Ag) 5 & &
g xS 7] Y5k ITO, IZ0 55 A 55 QT
A7 A DA 719(100)0] FF o2 AREE Aol AR H = T
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e o] AAIE 913 FH
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AA S A=A 7] A2}

Atomic Force Microscopes = &7 'J 9 AZ7I(Rq) #ko] 215nm<S] FH S Zh=
Al ] TdE E=0) gk 9, 18] Al Avk A 8 3ko, Atomic Force
Microscopes 2 =4 gk 3218 A& 7](Rq) ak°] 30nmSl A 135S zk= ¢
FTAGFAE 100 S FE5F 0= 43 Y
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AlEddEs AT 5, 47 A ASTFEE 7] 78 2L A1 ol
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7] b Axpe] A 2
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27 Mo0O3 A& 9% 5ol Ag (0.5A/52] =2 45, 2 MoO3 (0.3A/52]
& L5 2 2 S &38ko], Ag(15nm)/ MoO3(45nm)/] ‘—Er‘jﬂ o} 28 3 A 5o
7] g AAE A28l o
71 T2 8 ke S g okl &b R 19 2T
%1
[Table 1]
o< A = 7
R At Ag/MoO3 15nm/45nm
AE TS MoO3 5nm
[l Super Yellow 185nm
AR F9) AME  |Cs2CO3 5nm
719 55 Zn0O WA E(Zn0 HEE}5 0 2 |40nm
o] F-o1 %)
T8 2d 355 0.lmm

A7) 7] W3g AR 9] 8 8-S Keithley 236 source 573 7] 7] & Minolta CS 2000
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gl skt

Ao 2
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Microscopes = 54 g 3211 7] 2 7](Rq) #k©] 30nm$] A| 13218 2t= ¢
S A= 100 ) S 7455 o2 1 8F3A T,
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AEehe2 AL 5, 47 S A Al 7] e Ao A1 Al
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WO 2013/154355 PCT/KR2013/003009

[247]
[248]

[249]
[250]

[251
[252
[253
[254

—_— e e

[255
[256
[257
[258

—_— e e

[259]

371 AAD A2 7138 ol 7] ARl el 13} F A S o] &8k £V
Hhg 242 A AFskad T

A7) 7] W skl TAE @ okshe 8 X 29) ek,
%2
[Table 2]
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ZnO F &85! |30nm
T Y 555 0.1lmm
1: &9 4N o] &ato] P4
2 29 E F 2L o g ato] B4
A7) 7] W3g AR 9] 8 8-S Keithley 236 source 573 7] 7] & Minolta CS 2000
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[Table 3]

g A5 57
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ester)(1:42] S-FFH))E Tmg/Iml2] &= = 60°Coll A 124 7+ 5ot
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[Table 4]
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[Table 5]
A et g A E (FF)(%) F7 W3 g & (PCE
A H(VOC)(V) 5 (JSC)(mA/ecm?2 )(%)
)
0.52 0.85 55 2.43
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