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(57) Abstract: Provided are: an electrode having excellent
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ZFER o] Fol W FolM AEE =R dAE i3 = Jd= AEA
AFAE ek AU G Ao, o]of Al gy = A2 ol Yt o & Fo, 4]
AEA] 3 FAE, =2l old H (Polyaniline), & 2] E] 2 3l (Polythiophene),
=] ol & dll v] - A E] @l (Polyethylenedioxythiophene, PEDOT),

8] o] W] = (Polyimide), 3 2] 2~ ¥] 9l d 3 Y] o] E (Polystyrenesulfonate, PSS),

9] 3] Z(Polypyrrole), 3= 2] o} A & #ll(Polyacetylene),

=9 (p-2 4 #)[Poly(p-phenylene)], =& (p-3 € l A 3} o] =)[Poly(p-phenylene

sulfide)], <5 2] (p-3 '€ 2 8] 9 &)[Poly(p-phenylene vinylene)], =& E] 2 4

=2 (] ol d ¢l v]d 2)[(Polythiophene Poly(thienylene vinylene)),

Z2 3 4-NE AN S A E L3y E 2] (LEFo] A 2 | o] E)

[Poly(3,4-ethylenedioxythiophene) poly(styrenesulfonate), (PEDOT:PSS)], 2 o] & 2]

ZF o ZHE Ay = AE 23 7 o, o] AghE = A of T
[87] A7) WAL A] S 0 2 AN E = e A S ad A Al A o E Eo,

2 2][9,9-H] ~(3'-«(N,N-T] W & o} 1] 1) 2 )2 7. 2 O @l)-al(-2,7-(9,9-T] & & =
2 #)](poly
[(9,9-bis(3'-(N,N-dimethylamino)propyl)-2,7-fluorene)-alt-2,7-(9,9-dioctylfluorene)],
PFN),

=9(9,9-8]| ~(d-= XY EHE)EF @ #l-alt-co-1,4-9 ' 2l (poly(9,9-bis(4'-sulfonat
obutyl)(fluorine-alt-co-1,4-phenylene, PFP),

=2 2 ¥ A 3 | o] EAK(poly(styrenesulfonic acid), PSS),

=9 (p- B 2 d #-2,2'-1} o] 7} 2 -4 4H)(poly(p-quaterphenylene-2,2'-dicarboxylic
acid)) 5o| a1, G2} A A& o & Sof, tlud &£F 2 @ F- 5 A (Diphenyl

fluorene derivative, DPF),
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[122] (1) 77| el &34 2 o] &3ste] &2l & o] ’l(Polyethyleneimine,
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S(PFN)S F7F= E3tsto] Alzhg midhd A =30, @ di-2) A8 2 S (DPHE

F7hR sgbske] Azt g %H4x Frel 713 9ol 54 Rt G
A Sl ) S WA gt 52 FH RS BT

54,573 B8 o] 59 FFHEE G 5 glm AWZS B
"R WS 1me] 9 550nm ol A Eeh it v AT e E e, S,
m =2, =3, S g A el Wl WA S RS
BolFoh L I A2, g A T3, g A =4 A AR Ak,
AR A A S, dEA A oH Aol FRbAL i whAbgA] B} ool A4 A
"R vkl Y 2 FFHES Bl

ol& =g FFH = HAFE 5] & 19 F st
1
[Table 1]
T TZ BEIE (%, H A &(Q/O)
@550nm)
H) ul A =11 Glass/Ag 34.6 o
gl =1 Glass/PEl/Ag 72.7 10.1
g d =2 Glass/PEI/Ag/PEDOT:PS|87.3 9.7
S
gl =3 Glass/PEI/Ag/PFN 94.3 7.0
g d =4 Glass/PEI/Ag/DPF 91.9 9.8

gk, e A = g ol =1l o sk 9148 # v 7 (Atomic Force
Microscopy, AFM) =72 &+ o] u] %] = & 120 YERH AT}, "k A =11 9]
FAAR 7] Al 1 Al (Root Mean Square, RMS)©| 2.74nm<] Hl] 1] 5} <]
"] 1) A 9] gES 0.22nmE A A E] FHAshE AlE ER1E = ol o] =
" =1 B Ag Hhe] A A AT F A Aaeste] & ool wjIiel BRI oR
A A E a8 ey, T =0 ® @8ah=d o7t 3las 2elste
=t

g, oA o b oA =30 vk 40l WA g Zh7E 9.7 O/, 8.9
Q/, 9.8 QO "EE A F 1ol WA g W) 2 S WERA AT 550nm ©]
gl A T#Et ZY7} 87.3%, 98.7%, 91.9% % "E 2 =1"2] 72.7% B} 20%
o] % FFH & oS BAs o, o) = i =2, E g =3
" =4l AR LR AE, A A E S W ) A s A S o] FREAL
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[51] ol ApAT) Eea 2 v =B eo) 2 919 S ol BELA (R385
@550nm), H 714 (AA <15 QO) £71L BF s Aot

[152]

[153]  3-2. ZgdEd Y= olE 7|# L& A& = H S

[154]  PEN 7|3 el PEI 2 5 4(Ag) 9] 452 A&d g d =5, A
I AHS(PEDOT:PSS) S F+7FE Egato] A2t g8 A =6", W a2t
A& A S(PFN)S F7F2 3E318ho] A 2he b 2 =7"= PEN 7] 3 9] 9]
wE&E R YA e a2 vl e W WA R 5 TR E g

[155] %59 %90 o] &9 FHFHLEE RIS F A& THZE BATh
"H a2 o] G- ke =5, g ol e, 2 g =70l ) El] Al whe
FEHEE RolErh ek Iyl Few U E A =7 2 A
A At A A A F o] FREAL Hei= HEALEA] & 27 T 8 4 A
" S5l Bk o] & F R A EE BoEr

[156] T3 % 6ol & "Hl =20, mH) ad 530, g ] 510" 2 i d =119
FEAEE YeEt e, A= 2 A =6 o] A -9 Ak sie S
HolE

[157]

[158] ol& HA=E FF A= HAFE 5] & 20 F st

[159]

[160] 2
[Table 2]
T5 TZ FFH=(%, A A gHQ/O)

@550nm)
H| LA =2 [PEN/Ag 43.2 00
W 2 =5 |PEN/PEI/Ag 79.4 9.89
W 216 |PEN/PEI/Ag/PEDOT:PSS [96.2 12.2
W 21 =7 |PEN/PEI/Ag/PFN 98.7 8.9
H| =3 |PEN/TIO/Ag 52.4 39.3
g 21 =10 |PEN/TiO/PEI/Ag 77.2 9.31
Wy =11 |PEN/TIO/PEI/Ag/PEDOT (91.4 14.4
:PS

[161]

[162] 4. 7] HHFHA 9 A=x

[163]  "IHA=2"E o] &sto], hEA QI F71 A=A 3132 B 7 %] (Polymer
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Solar Cell, PSC)E Al 28} 3lt}. PSCE 722k ARS8 =22 5 13 el vhe}
Ak PSCi= " 41 =2 9ol PTB7-F40
(Poly(thieno[3,4-b]thiophene-alt-benzodithiophene) & 4 3172} <} PC[70]BM

ol
([6,6]-phenyl C 71-butyricacid methyl ester) & ¥ f- =4 9] H3MAE ZH 5L
1 9]¢l] TiOy (Titanium Sub-oxide)9] 44 & HF Lol 24 S o] &3po] upuk

NT S
FH B AL, TiOx 2H} 9ol Al 548 S 3sto] A %}38} 5ot
[164] A 2HE PSCO A5 5 140 A 2] 8ttt 717 9 (Open-circuit Voltage,
VOC) = 0.65 V, @A F(Short-circuit Current, JSC) = 13.17 mA/cnt, &N -& Al <=(Fill
factor, FF) = 0.57, & & (Efficiency, 1) =4.87% 2| 454 943} t}. o] &= 1TO
FH A =S o] &sto] Azt Az ok v g s v B 23 o] Aot
[165]
[166] 5. f7]1&Friole= o] Alx

[167] "B 6" o]-&5te], A F71 A=A
a1 -2pEkS T} o] © = (Polymer Light-Emitting Diode, PLED)E | 216191t}

PLED®| %= %= 15¢) veb vEe} v} PLED= "4 A =6" 91l 345
(SPW-111, Merck KGaA Germany)< Z® 3131, 71 Yo Ca, Al 552 AU ZE
Z2hshe] Al =shsin

[168]  A12H€ PLED®| A5 R ITO 78 =2 A5 Al e daki= 5 16°]
LHERA AT

[169]  H3L ¥/ 2626 cd/m2o] 3L, H 3L EHL3.95cd/A o A< GA gt
o]:=ITO FH A=+ o] &ste] A2k Axbel i ¥7] 2585 cd/m® R & 3L B8
3.92 cd/AS}F ¥ L& ), H] 23 9] A Fol

[170]
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7] %

71 713 el FAH obvlv]-gh - ST R

271 ofR17]-3hF 3T el A E &S ek
FEAETE T A=

A 18] A o)A,

B TE5F A BAE A A S FUHE 28k
FEHETE e A=

Al 18 5= A 28] Qo] A,

871 7133} 7] ob 173k 313 Alolol] F &S E TS
F7hE xgtetE R AR 5 H e

Al 13}l 9Ll A,

7] 713& f-2], A % (Quartz), ALO;, SiC, Si, GaAs, InP & -F]
AEE = BV E 713 52 A E 5, Z g o) v = (Polyimide, PI),
% ¢ ol Hl| 2 %2 F(polyethersulfone, PES),

# ] o] 7 & 9| o] E (polyacrylate, PAR), 2] of €] &

o] 1] = (polyetherimide, PEI), 2 & ol & @l

132 ¢ o] E (polyethylene naphthalate, PEN), 3= 2] of & &l

] @] 32 & 2| o] E(polyethylene terephthalate, PET), 3= 2] 7] d &l

“d 3} o] = (polyphenylene sulfide, PPS), 3 2] ¢} 2 €] ©] E(polyarylate),
8] 7F R Y| o] E(polycarbonate, PC), A &2 2 2~ E g

o} A ¥]] ©] E (cellulose triacetate, CTA), A& 2 2 2 o} A g o] E

3 2 9] @ v] o] E(cellulose acetate propionate, CAP)Z F-F A1 8l =
F7l= 718 AR, FF AT g A=

Al 18kel] lo] A,

71 ol sl 7] -3 3t E T st e, X3 E 7H g e
edZloll X875 7HE 4 = Al RS ol X5 & 7
I Q3= ofHolul o] & ol 0 2 RE F ¥ o}V E FF-8hi=
AL BE= 4] of RV & ek A AbE o] 2 o] =k
AR, FF Tt ekl

F7] FE45 2 F42 Ag, Cu, A, Al, Ce, Pr, Nd, Pm, Sm, Eu, Gd,
Tb, Dy, Ho, Er, Tm, Yb, Lu, Sc, Ti, V, Cr, Mn, Fe, Co, Ni, Zn, Y, Zr,
Nb, Mo, Tc, Ru, Rh, Pd, Cd, In, Sn, Hf, Ta, W, Re, Os, Ir, Pt, T1, Pb,
Bi, Ga, Ge, Sb, Ac, Th ® o] &9] 3o 2 RE Heu]= A,
A R

A 28}l lo) A,
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7] HEALEE A & E ] o} 'd 9 (Polyaniline),
<2 E] @ #ll (Polythiophene),
Z 2] o & gl t] 5 A] E] @ 3 (Polyethylenedioxythiophene, PEDOT),
Z &) o] ¥] =(Polyimide),
=2 2~ E] gl A i Y| o] E(Polystyrenesulfonate, PSS),
% 9] 9] & (Polypyrrole), 3= 2] o} Al & #l(Polyacetylene),
=9 (p-3 4 @) [Poly(p-phenylene)], 2] (p-3 d #ll
A 3} o] =)[Poly(p-phenylene sulfide)], = 2] (p-3 d &l

ZelE e E2(E e d
1] d #)[(Polythiophene Poly(thienylene vinylene)),

ZH @4 SA B L) Ze) (LBl I 2|0 E)
[Poly(3,4-ethylenedioxythiophene) poly(styrenesulfonate),
PEDOT:PSS], & o] &9 g o2 HH AEx=A0=2

o] Fo A= AR, FFHETL e A=

A 28}l Ao A,

&7 AP A S

E2[9.9-7] 2= -(NN-H e ol ) T2 )2 7-5
(9,9-t1 & EF 2 @) (poly
[(9,9-bis(3'-(N,N-dimethylamino)propyl)-2,7-fluorene)-alt-2,7-(9,9-dio
ctylfluorene)], PEN),

Z2(9,9-H] (4= LU ERE)EF 2 dll-alt-co-1,4- 2 D H(poly(9,
9-bis(4'-sulfonatobutyl)(fluorine-alt-co-1,4-phenylene, PFP),

=2 2 ¥ A 3 Y] o] EAK(poly(styrenesulfonic acid), PSS),

=9 (p-A EH 3 d #-2,2-t} 0] 7} 2 &2 A (poly(p-quaterphenylene-2,
2'-dicarboxylic acid)), H ¥ d &F < 9l -f-%= A (Diphenyl fluorene
derivative, DPF),

H Eg}7] 2 (1-o) vt} 2 E) B 4] o] E(Tetrakis(1-imidazolyl)borate,
Bimd-), % o] 50] 20 2R HHH= 5107 o] Fol A=

1] d &) [Poly(p-phenylene vinylene)],

F 2 d-alt-2,7-

A9, FE I S5 A,
A 18 WA A 8a o) = 3 ol whE FF L $%
AT Eehehs A2,
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[Fig. 1]
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[Fig. 13]
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[Fig. 14]
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[Fig. 15]
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