S=50dl 10-1033304

G

(19) =534 (KR)
(12) 55533 X (Bl)

(45) F1dx  2011€05€09Y
(11) 3=¥3F  10-1033304
(24) S2dx  2011d04€28Y

(51) Int. CI.

HOIL 31/042 (2006.01)

(21) &Y=
(22) 294
AL D =}
(65) F/MHE
(43) FMLA

10-2009-0010296
2009302209
2009302209
10-2010-0091024
2010308918

(56) A&7)ExA AR

(73) S31a4
FFadrled
FF BT 0 FF 197
(72) &34
°| %3
BTG BT Ao 2 261(28F) FF

JP2008016227 A= 847129 Al 2 A28k}

KR1020090012911 A% arAE

1520050092359 AL FFFIN BT AG) 2 261(28F) FFH

w2 ARl ojste] AlgE #H 719 31A AaA] A7

(74)
Esg el
AA AP 5 F 13 F AR e
(54) FFEHE HXE 7] HEHA 2 2 Az
(57) 2 ¢
NS dd nEA dAdFS Bgowy FANASY R BAELS AT 47 BEHA 2 2 ARy
of NHET. ¥ wEe FUe B Frol BEA AAAFL =dste] oRolA A TheA e A
Bl BAaagel o ARE A, oRold Ake JhehA =Y wAEHL A He f7) Bed
Aol @ Holvh, EF, ¥ @ Al AFW BT Aolol nEA AT L =] TAEAL e
f7] B ARyl B Aolth, w, BFAA L TS SUA7NY) A8 FRET A2 AFA}o)
BESEe T T A& AR s BHEAL e f7] BEdAe] Azl #d Aol

50

\

40

30-N0=

20—

10 N




SS=50dl 10-1033304

58379 ¥9
A7 1

0%
N
k]
S
>
)
ol
i)
of
oy
=2
oft
oX
il
e
ol
et
oX
of
S
=
)

=3
o

o

(@]

e
=
)

o
<

1)

=

SE,

B71 BT A7) A2 AFAbeld HEFE

b

o NS BPoE st %] BPAA.

A 3 el oA, 7] BEFe Brolehr AFSE(TiOx) = ol Folxl A& 5H o= st f7] sdFdA.

poly(9,9-bis(6” =(N,N,N-trimethylammonium) hexyl)fluorene-alt—-co-phenylene)bromide, poly ((2-
cyclooctatetraenylethyl)- trimethylammonium trifluoromethanesulfonate), poly-(tetramethylammonium 2-
cyclooctatetraenylethanesulfonate), poly((2-methoxy-5-(3-sulfonatopropoxy)-1, 4-phenylene)-1, 2-
ethenediyl), K& Ado]o2 2Z'= poly((2-methoxy-5-propyloxysul fonate-1,4- phenylenevinylene)-alt—
(1,4-phenylenevinylene)), o] °2 H, Na, tetradecyltrimethylammonium(TDMA)S 2+ sulfonated
poly(p-phenylene),  poly(N-(4-sulfonatobutyloxyphenyl)-4,4'-diphenylamine-alt-1,4-phenylene)  sodium
salt, poly (N-4,4'-diphenylamine-alt-N-(p-trifluoromethyl) phenyl-4,4'-diphenylamine) sodium salt,
poly((9,9-bis(6'-(N,N,Ntrimethylammonium)hexyl)-fluorene-2,7-diyl)-alt-(2,5-bis(pphenylene)-1,3,4~
oxadiazole)), PFP-Na(sodium poly(9,9'-bis(4-sulfonatobutyl)fluorene-alt-co-1,4-phenylene)) % Zojx=
o= Shte] BHE o]Fo AL EHOE st 7] HYHA.
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A1 el oA, 7] FEATE

AT =da AR 2243 HA o] F 4 (bulk heterojunction) 3= o]Folxl A
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A 6 ol AYAA, 7] HAAFAN ELL,

P3HT(poly(3-hexylthiophene)), MEH-PPV(poly-[2-methoxy-5-(2'-ethylhexyloxy)-1,4-phenylene vinylenel)
MDMO-PPV(poly[2-methoxy-5-3(3",7"'-dimethyloctyloxy)-1-4-phenylene vinylene]l), PFDTBT(poly((2,7-(9,9-
dioctyl)-fluorene)-alt-5,5-(4",7'-di-2-thienyl-2',1",3'-benzothiadiazole)), PCPDTBT (poly[N-9'~

heptadecanyl-2,7-carbazole-alt-5,5-(4"',7'-di-2-thienyl-2',1',3'-benzothiadiazole)]), PCDIBT(poly[N-9’
-heptadecanyl-2,7-carbazole-alt-5,5-(4" ,7" -di-2-thienyl-2" ,1" ,3" -benzothiadiazole)]) & Hojx= o
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= shtE TP AS FHOE e 7] B
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A 6 ol YAA, F7] HAANN ELL,
Z @ (fullerene: Cq), =8d %4, PBI(polybenzimidazole), PTCBI(3,4,9,10 perylenetetracarboxylic

bisbenzimidazole) ¥ Aol o S E3ete S EHOR sl §7] BlSAA.
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Al 7 ol QojA, A7) AT EZAL PCDIBT(poly[N-9° -heptadecanyl-2,7-carbazole-alt-5,5-(4" ,7" -
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4

B7) BEYSE P sk 7] A2 ASS FAske @A Aol nESE IAse dAle Edete
AL R0 3= #7] A A=y
Cha v

A 11 &l oM, A7 T8 AETS FAhshe dAe

A8 Aol molgliE fNS ~F FH (spin coating), B F¥ (dip coating), YT ZHY(ink-jet
printing), 2=X#°] ¥ (spray coating), =3 ¥ <A (screen printing), =% H2=®(drop casting), =%
WH(stamp method), HE E#Ho]=(doctor blade) =¥ ZFE (roll-to-roll) = o= st} o] &) o]

FoAE RS EFJOoR = F7) HEFAX Az,
AT3 15
}

Elolelg AFSFE(TiOx) |Ne 23 H¥(spin coating), ¥ =B (dip coating), HUIA ZHUE(ink-jet
printing), 2273 Z &Y (screen printing), HE Edo]=(doctor blade), =% 7N2=¥(drop casting), =%
WH(stamp method) T+ EFE(roll-to-roll) ZT¥E F o] 3o W] 23| o]FoX &= HAS EFOZ 3}
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3 A 52 5 dota BeRE 39 1 P 49 Y

71 (10)e F7]1 HIEHAAE AAE7] fE AMREHE o2 FHd f8 7|3 E+= PET(Poly Ethylene
Terephthlate), PES(Polyethersulphone), PC(Polycarbonate), PI(Polyimide), PEN(Polyethylene
Naphthalate), PAR(Polyarylate)% A€l®l T Zgtxg 7|3o] AFSE 4 Qr}h. shANE o] A= AL
ofyt}.

A1 A=(20)2 718(10)S S33 Hlo] G0 =getes FHE 24l Aol nhgrz sttt
TR, AL A5(200 dFFF wom @2 AR e A=A 2] AMEY.

o] AL, A1 A=F(20)& A= EF 2 AZ0(Al-doped Zinc Oxide), ITO(Indium Tin Oxide), FTO(Fluorine-
doped Tin Oxide), IZO(Indium Zinc Oxide) Al & o9 TFEZ o]FojR FozRYH Agd 4 v},
A A A Z(30)2 Al AF(20)73e A= FH7F 3 @A (conjugated polymer)e] FEE 7FA AL
ol AstE HA st dafde EA4E 7RI
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o] A7kE L A2 AF(50)e] &9 HAte] <17t

dstel <1 3, A1 Ad=20)el 1Fiske] mid
1 Fdee Al d=20)e2R Y awa dadSE0)ere] AeFds ¢
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aEA AsAF(30)0 AFEFHE 2ZLE poly(9,9'-bis(6” -(N,N,N-trimethylammonium) hexyl)fluorene-alt-
co-phenylene)bromide, poly ((2- cyclooctatetraenylethyl)- trimethylammonium
trifluoromethanesulfonate), poly-(tetramethylammonium 2-cyclooctatetraenylethanesulfonate), poly((2-
methoxy-5-(3-sulfonatopropoxy)-1, 4-phenylene)-1,2-ethenediyl), K& Atho]22o 2 2zr= poly((2-methoxy—
5-propyloxysulfonate-1,4-  phenylenevinylene)-alt—(1,4-phenylenevinylene)), “Jtio]S=2 H, Na,
tetradecyltrimethylammonium(TDMA) & Zt= sul fonated poly(p-phenylene), poly(N-(4~
sul fonatobutyloxyphenyl)-4,4-diphenylamine-alt-1,4-phenylene) sodium salt, poly (N-4,4'-diphenylamine-
alt-N-(p-trifluoromethyl) phenyl-4,4'-diphenylamine) sodium salt, poly((9,9-bis(6'-
(N,N,Ntrimethylammonium)hexyl)-fluorene-2,7-diyl)-alt-(2,5-bis(pphenylene)-1,3,4-oxadiazole)), PFP-
Na(sodium poly(9,9'-bis(4-sulfonatobutyl)fluorene-alt-co-1,4-phenylene)) & A&HE o= s} & &

ATt

2 aEA ANAZ(30) e FAAEHH WS wol Ao} FFE BEAA AFE WEAUE T2
2 wmeAgAl niatel Z8d F=A(fluorine derivatives)S AR&3HC}.

WA 182 2S Fste] dAxE =5 AAF7(electron donor)7t HW ZHdl FEAls HH=AAd
EA2HE AxS w= AxPeE(electron acceptor)”} T,

Bowge o ANdel wE FBAFUOES AAFA-ARA Bl Aelgd: WA olFHT(bulk
A ARFA-AARA B AN AR )

ﬂlﬂl

heterojunciton) T%&

o] o] o]} i},

oy pAdoR, f7] B 0e HolFR, AT BhAM UE Fiae o7 gHe) dAA-FeH
Hhek o 2

(exciton)o] BHEh o AA-F34E o) Wgow ettt AAFA-AALA) B AV WA @
o},

of A%, AANA BAe AAASE} AAF/) BARG o An da4e AR} 2 ARns) 2AE
oz oFam AFL AAFA BAd o} A7) Aam relud.

]

A7) BEAZ(40)> WA o]F % (bulk heterojunction) TFZ 7FAW AxFFEN}F AxUA 7 B84 =(40)

= EtRo A Fodr)Asto]ls ARG o|FrE | FAto|FAHo] HojuA FHol o o
AR E AR T (exciton) SZFE 7M7ke Aglel] FAstolsAHe] EAEA FHol AA-HFTHEC] a4
o2 Azl Ayow Hy=" ¢ .
i, B ool odk 7] BFEAE Al 2 A2 (20, 50)0] AL <7}
S RRE FEAHZ(40)2] LN YA /=2 Fo] HA = FEd S (40) 7
LUMO olul=] &9 =Fol= Qlal] FE845(40) ol F4 o] A FHrt,

8¢ AAEol A2 HA=(50)

A 5ol
B AaAF(30) Aole] =

o

w3k Al AF(20)25E FHH 52 B0yl A1 A=(20)ed AAste] wiEH S35}
o] mEA AFHAZF B0z golaA AGEHA ", I A3 FEAZ(40)HAA ARt E3F AAFgoe s
g EAAS UER A "),

A7) (electron donor)+ P3HT(poly(3-hexylthiophene)), MEH-PPV(poly-[2-methoxy-5-(2'-ethylhexyloxy)-

1,4-phenylene vinylene]), MDMO-PPV(poly[2-methoxy-5-3(3',7'-dimethyloctyloxy)-1-4-phenylene
vinylene]), PFDTBT (poly((2,7-(9,9-dioctyl)-fluorene)-alt-5,5-(4',7'-di-2-thienyl-2',1",3"'~
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benzothiadiazole)), PCPDIBT(poly[N-9'-heptadecanyl-2,7-carbazole-alt-5,5-(4',7'-di-2-thienyl-2',1',3"'~
benzothiadiazole)]), PCDIBT(poly[N-9" -heptadecanyl-2,7-carbazole-alt-5,5-(4" ,7° -di-2-thienyl-2" ,1
,3" -benzothiadiazole)]) & A®¥H oj= 7t & & Qvt. 18y 7] EEE S HE AL oyt

ek, Ax I (electron acceptor)E HAAFF7H(electron donor) 9} ¥l Ele] =& HAXFZIEES 2= EFo] &
s =2 (fullerene: Coo) , 99 fFeA, PBI(polybenzimidazole), PTCBI(3,4,9,10
perylenetetracarboxylic bisbenzimidazole) & A¥® o= 3syrt & ¢ v, A7 YA FAle
PCeoBM([6,6]-phenyl-Cgbutyric acid methyl ester) Y& PCyBM([6,6]-phenyl-C; butyric acid methyl este
Y g du. 2y 7] E4E5 ddu e AL oy,

2 odgel A AHAAde wE §7] HEIAE FEAASTUAOW HAF7] EZ=Z PCDIBT(poly[N-9° -
heptadecanyl-2,7-carbazole-alt-5,5-(4" ,7° -di-2-thienyl-2" ,1° ,3" -benzothiadiazole)]), HAAH7 &=
2 PC,BM([6,6]-phenyl-Cx butyric acid methyl ester)S AR&3Hc),

o 7% PCDIBTSH PC,BUSl £3 S & 1147 miga st

FEYZU0 T AEY nPA] Mo £Ao] AP A E(exciton)®] IS 98] e Alo] vk
Asht nrh we BYPUe E557] 98l ol 20meld olojol s migASAL 20-200me] FAE 742
o},

AL A=) T A2 AZ(E0)7E AFHFe] Aol Held Aeks o] EA A71FE FAshl frt.

H53(60)2 FE24F10) T A2 AF(50)AFo)el AAEHY A 57l FE8AFU0)d AFFo= Qg
Zxbo]l 93} (degradation)E WA 3T},

-

T, REF(60)S =Ygezy FEAASTU0) =UHE FFE SUAA 7] YA 288 SuAZ
71 Aot

B353(60)9 2A= Elolelg AFsE(TiOx) o] AFEH™ EF-A(sol-gel) Wil 93] FdET}. o] 45 e
(60)9] F7AE= 2~50mme] FAE 7}RITh.

oyl the AAde] e f7] e AR w4 R AFdE @A, olold Al AFe 34
S W, olold wEA AAdF L WA Wi, ool FRAFL FASE WA, Ao A2 A
& 9yehs wAE ZRsel 748 & A

10)& A B Mg Fag B ohld BYEHS el S QLT TR 59 /9,
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o

Ru)
rr

A1 A=(20)5 ¢ 7138(10)730 A=A =4S FAsks Aem, & e d Aol mE o
[e]

713 (10) ol <
39 =8 BEHe 5y AGE EFQ Aga4](Sn0,), AZO(Al-doped Zinc Oxide), ITO(Indium Tin
Oxide), FTO(Fluorine-doped Tin Oxide), IZO(Indium Zinc Oxide) & A® % oj= sl}r} & 4 Ar}.

A1 AF(20)S A= e 9745 (thermal evaporation), AAFH=EZM(e-beam evaporation),
RF(Radio Frequency) Z2=HE® L& ufIUEE A2HEHY To] 9 4 duh. A9 o]d dAdx = AL ofY

o
ﬂ

Z(20)) 7 T aEAF(conjugated polymer)e T%
B oulgol o Ao o3 mE A M3 AE=(30)S PFP-Na(sodium poly(9,9'-bis(4-sul fonatobutyl)fluorene-
alt—-co-1,4-phenylene)) = A=},

DEA APEE FgAolH w2 (40%), O]ATZTHS(40%), FH(20%)S AL fujd Hd F Al HAF(20)0%
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LS A3 FE(spin coating),
H(s

L
=
A

Y =¥ (dip coating), OJEJ'_& E A8 (ink-jet printing), 237 (spray coating), 2=3¥ <l
(screen printing), =% 702" (drop casting), ="d%(stamp method), BE E#o|=(doctor blade), EFE
(roll-to-roll) & A8¥ ol shfe] WhHo= PAT 4 Q).

DR A AZ(30)2 FAE 1-150nm ¢ AL EFJo = F},

TS, Al AF(20)74e] FAE B2 ASET(30)S AFAREL7AA 60-120Tol A 108~1A17F A& 3H
3

o
FEAAZ(40)S A A nEA AsEZ(30) Aol wEAA nEAe} ZHd FEAE 2] Ha
o1& ion)

Z74%H(bulk heterojuncti A= FAsA At
o] A% FEAHZ(40)E HiEAA i} ZHd FEAS FEEWA, to|FEEZWA, FEEILE <l
S fr7l el &3AIZIS A e A5 (30)3 HAdsHA Ak
PS5 (40)2 HtEAg A 4 s 23 F¥(spin coating), ¥ IH¥

FEAZE A Zolde &
(dip coating), U3aA =Z#HE(ink-jet printing), =3Xdo]
printing), =% 712¥(drop casting), =7 (stamp method), EHE

to-roll) & AdEE o= shue] Wyor JAL + vt

¥ (spray coating),

e
E-7lo]=(doctor blade),

e13f (screen

EFE (roll-

o] A, FEAHAFTUO)LE EA ofFHY FXE M FES deo FFE Y3 FEHTU0Y FA=
20~200nm 91 A& 5H o= i},

HEZ(60)2 FE4340)7 A2 A=(50)Ake]o] AAE 4 o F7] BgdA FsA 37y 29 4
S Adste] 2z TS R 98 s

2 o] o AAjoeo] s BEF(60)2 TAHELC] EolElg AFE(TiOx) o)™ Titanium(IV) o] Az 2 3H&7}
2-H EAJof| §F-2-(2-methoxyethanol), o §H2o}7l (ethanolamine)S AF&3Fo] ZE-A(sol-gel) WOz 3t o?‘f}E}
w3k, Z-A(sol-gel) A o] dojupe FgolA] EolElgE(Ti) o] AbAhet ¥H3she A& 97] Hl& A4 &

Y7o A A =3},

335(60)9 ¥ Elolebg AbsFE(TiOx) €95 =3 =
XYY (ink-jet printing), =3 ¥ X @ ¥ (screen printing),

casting),
XﬂZ AF(650)S A= Sl FEHS U
& uf FEAF40) e S50 FdHET.

A2 AZ(50)L 97]45Z(thermal evaporation), AARZZH(e-beam
HEH X ffEE 2HHIYE o g8 FdE 5 k. kAR

mm

5 ZEkag 71l
ethylenedioxylene thiphene)-polystyrene sulphonic acid)® ©o]Fo{%l

ofs) AT,
ololx], 4]

A1 A=l

=)
&

/&l

PCDTBT(poly[N-9’

AR Eolehy s ATA E(so)e Be

B (spin coating),
=E] E#lo]=(doctor blade),
=¥ (stamp method) =& &5 & (roll-to-roll) X8 &

0)7dell A=4d =45 4

ITO(Indium Tin Oxide)E =&rs}a Xﬂ

-heptadecanyl-2,7-carbazole-alt-5,5-(4" |7’

ol ZhgEafel osl Eleolehw Atdl=

Y Y (dip coating), YA
=% 782~" (drop

& Apgate] o Fold 4 At

Aow, & W] o Aol

evaporation), RF(Radio Frequency) 2=

ool BHEE AL o),

= 3 o (example) =
Arg o] 1)< %‘.Q ol o3l <A

A=Ak PEDOT:PSS(Poly(3,4-
F¥ (spin coating)del

-di-2-thienyl-2
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