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Wb, 1109 oAE ANE 2§98 47 B0 248 AdeE Fo WAL Fad Fuolu, §7]
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of shshd <hgAde &l FAHE 9 HAs® dulelx v|EeA Fxe o] A FFEHUATE. ok,
PEDOT:PSSe] & #3 &4 A4 wj&o, %5 PEDOT:PSS 7]¥+ tluje]l~e] 28 7}5AS Wo}“ ﬂ:ﬂ AE
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gl L} ek o] E (PEN, polyethylene napthalate), Zgo g | 2| X ghg o] = (PET,
polyethyleneterepthalate),  ZZ|dd#d  Adv}o]=(polyphenylene  sulfide: PPS), Z&o}duolE
(polyallylate), Zz|oJw]=(polyimide), Z]7FHUo]E(PC), AERZ X~ Ez| olAHOIE(TAC), AEZLA
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B, oo AWHE AL ohir
A7) B FFFE03)e 2AE PORVE 4T} A4E R JE BAL 2T 5 A A8
Sol, 37] Y EFF60)S A FolA L AF FEAT LAY 5 Avh st dAlelN, 4] B
B EFFE0E 7] A FoIA L AT FEAE TP BAFOAL, W] AR FolAE T 5 2
A7) AT $8AE TR 5 TIF BI3(ultiple layers) & 9ok, ol ARHE AL ok

A7 AR FAAE Ty ZEEXold(CuPe) TE ol TEgEAold(ZnPc) To ZEEAoMd
(phthalocyanine) Alge] £4; 9 AxAy 1z E42A ZYHI FEAZ 749 o285 E Add s

1Y % qlr.

7 AE FEAZE, dE &9, Co, Co, Cu, Cr, Cis, Cs2, Css, Crzo, Cseo o8 AR Hstwrt & E8); o
= S5, PCBM([6,6]-phenyl-C61 butyric acid methyl ester), C71-PCBM, C84-PCBM, bis-PCBM ¢ &##d
ZA; AP (perylene); CdS, CdTe, CdSe, Zn0 &3 22 Yx ZAS X3 F7] B=A,; g@ihvuxefE, &
Ay Zdix|olnthZ(PBI), PTCBI(3,4,9,10-perylenetetracarboxylic-bisbenzimidazole) T o]&9]
ZFES AT F o, o AgtEe= AL olUrh. dE 5, V] 38 F53(603)2 WA T A
=

1
A Fa-znPest AT FEARA Feldd Cnd TS BUFY 5 gout, o] ARHE AL otk
oAA R AT FAL 101 PN AAES 2D S Aok

A7) A FFF003)2] FAE 60t WA 70 Y 5 olth. dE Bol, A7) A FFE603)9
68 nn HE= 64 on WA 66 Y 5 Qovt, f7] HF AX(3) FAe P2 2 2719 wet o
Fg WPol Fpssuz, oo A@EE AL ohnh,

A7) AR F5F(703)2 FE VIEEokdA FAFoE AEHE fUE B FUE
st AT & o, dE B, V] AA FEHEFT(703)2 Chp, Gy B 550 =
diphenyl-1,10-phenanthroline, BCP) (4,7-diphenyl-1,10-phenanthroline, BPhen)%<& X33+ 4= 9lt},

dE& =of, 7 A wES(703) e FAA= 27

271 A #E5(703) 9] FAE 25 nn WA 35 mY QA
T71 HE AA) FA e T2 R Aol whep gekd

nm WA 33 nm == 29 nm WA 31 nm¥ 5 Yo}, 7]
WMol 7R, ol AgE= A2 oYty

A7) AAE EE(803)2 HAFTEZZQ(BCP), HlAHWEZ(BPhen), 3,4,9,10-dd A Eglrl2 52 n] -
Zolm t}&(PICBI), 1,3,5-Eg|a(N-sdwlzo|nt}E&-2-)MA(TPBi), EA(olEolA B0 E)FEH

D(Ru(acac)3) 2 &Fn|E(I11)HA=d o] E(Alq20PH), N, N'-t]#d-N N'-0]2-Lda-U=Z el x|d(NPD), <&
Fuli E2B-3=SA1FEH)(Alg3) 2 ZHE28E HId(CBP)E o]Fojzl wozRE MY v odS
3L )

A7) AAE AEF(803)e] FAE 1 nm WA 10 mmE 5= 3
2 nm WA 9 nm, 3 nm WA 8 nm == 4 nm WA 7 mmY F
(e}

of meh vk Wol sbsate, oo AFHE AL okt

, (803) 9] FAI+=
B AR (3)Y FAe] F+x= 9 A7

o
2
il
it
- 2
oz
~N
12
>,
i
_>|'1_',
g
ofj

B ZQed go] 1Y A%, & A7 B9 AF(3)e] shel AW A9 Aol FAHE AT uw
S oglom, shtel oAdA, A AF(903)e MG £PW ZomnE Yoz WA Y A2,
S AT YA 39 FoRvy oz Al F4HE 4GS e,

A7) AR AT AnZE Holm shibe FERAL IPSE AAE A wE A58 Al ARE
Audoz ogd 4 Avh.  dF Bol, Y F& BAS APF/ 3V oy FH BARA,
o, AR, F, MARE, B, 24, ASE, 7o, 4, L0SHeh, £, ouF, dw, Bevd,
den, Ud, ¥, wF, 82, b, EF, 949, okl @ Azapon ofod womny dud g
U elge 4 gtk

nm 3= 99 nm WA 101 e ¢ glovt, 7] B AA(3)e] FA e 7= R Aol wel vk W
o] 7bgstR R, olo] AghEE 2 ofytt.

shuto] el A, 2 E9e 771 HF DX (3)elM, BT FH Ad=13)2 W 240 (Ve)el 0.6 V i+ 0.8

471 8 A=0903) 6] FA= 95 nm WA 105 e = Aok dlE &, 7] A A=(903)¢] FA= 97 mm
3
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[0063]
[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

ZIHSd 10-2017-0121101

voli, e ARUE(J.)7 7 mA/em 237 UlA] 11 mA/em o™, Z2AL(Fill Factor, FF)o] 30% 1A 60%0] i,
es!

Adewigagol 1% 23 WA 5%2 5 k. wrAsAE, 47 F9 A45013)9 AU ZAV,0)2 0.65 V

WA 0.75 Vola, @ AFEZ=(J, )+ 8 mA/cn’ WA 10 mA/cmo]v, ZAE(Fill Factor, FF)<S 35% %] 45%
ojln], MEWHFTFEL 2% UA 3%d & vk, 7] FY AS5(13)e] A& W ue /IR, dE R
U, $3& 9 Aeguslass 7pe=a F 110 7o) £ A53 418 5214 EAS 2 F9 A
=(13)& AT 5 b

Prp-p-Loss/Se < 0.024

A7) LbA 40X Prgopree™ 371 ¥ A5(13)9 dHAgAHEA (fractional resistive power loss)< U}
Bl Folar, Ser= A7) £ A(13)9] WS vERL

A7 B A5(13)9] WA ek By A=(13)9] dAAFAHEL] Hl= 0.024 1Hd S Qg dE 5
o, A7 FH AF(13)9 wAel digt £ A=S(13)9] wAAgHAEEAe] ¥l 0.021 o]38), 0.018 o3},
0.015 ©]s}, 0.012 ©]s} %= 0.009 olatd 4= o}, oo AgE = A& ofyn}. 7] £ HA=(13)¢] #
=3 WY e Ar] T AF(13)9 WA vt £ HdF(13)9 dHEHAGHHEA] v E 7 49 -3
FHEALE, AVAEE D A4S 7, diiFe] J8o] e 4tk

=
B EQ0 W, gre FAS M S5 FEARE AR BAG, Be AY ¢ 23, old] mel, 95
W PR BEL NEE A f7] FA Lol F8ol Fed FY TS AT F 9

=72 A 1, AAld 4 WA A 6ol wmE F7] BE dAS] ARF-AA(1-V) 54 ek 2gizen

82 & =9 AAlel 4, watd] 2 5 wlate] 39 #7] B A9 i A AdH EH4E vERd aefzol

% ot Al 4, el 2 9 wlae) 39 §7] B AAS) BE AHEDS ekl exolh,

p

&= 102 Al 1, AAld 4 WA 69 7] Bl A9l EQE AHERS vERd ol

WS A7 G FAF g

olal AAld B wludE Bt 7] 7Ed WSS Hoh FAHoR AW, B Ed9 Wert ] AA
g gl o8] AFEE AL oyt
ojat AAlel B HaeelA ] BAL B1719 717]5 o] §3tel FAEIT).
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[0074]

[0075]

[0076]

[0077]
[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]
[0085]

[0086]

[0087]

[0088]

[0089]
[0090]

[0091]

ZIHSd 10-2017-0121101

T d=re] WAg: 4 ¥QE X ZH(four point probe)
2 AFo] B B33 B %A (Perkin Elmer Lambda 900)

e, AF UE-AY EAL AM 1.5G sun simulator (165-003-300-AM1.5, Solar Light Co., USA)3lollA T o]
AR AeEZ FET)Q = (certified from Fraunhofer ISE, Germany)ell 2l&) #z¥w A=A, T, @&

o) dA} @& (external quantum efficiency) ©A Wo] FHlHE F AZSE FAE o] &sle] FAHEUL,
A2 HAF @S 239 ZE7)(lock-in amplifier) 7265 DSP(Signal Recovery, UK)ES o]&3}l
=

/x]}('oq] 1

9 739 Az

PEDOT:PSS(Clevious PH1000, Heraeus, Z¥)Z 6 vol%e ddd ¢ F3 &gsta, Akx ZEtznta dxdd
S8 713 Aol 30 = E9F, 10,000 rpme] 3 AEEZ AW FEIGU. oo, 7] 2HhoZ 15 B 9
120°C 2] SrEolE oA ojdHetoct. 7] old¥HE FES 10 B3 A4 ZE=v o A & =& F

FEg e By A3 Az,

AEA 7] W AAE ok 10 mbare] 7] PO AF WHI(K. J. Lesker, UK)olA & ZFwtol &) Alx

7] Ao 164 AzxzE T A5 IFES AASY] Hd3 A7) AAd 1A Axd BY AS5E §U1F
o] S Aol WF A ellA 30 & FSF 110TolA FA] oJdFsitt. 771 HF dA e T eAe d47]9
Zr(otgel A f12): 7] AAlel 1A AlxzH FH A5/ 7] FH AT o fIAshE stolHe= H=
£ Wb FE& AXEA], 25 e Ag 2= ol#e 1 mme &FuE (A (Z: 70 mm, 550 nme] A T3
%0 13.5%)/ 1 mme] p¥d E=HE NDP9(Novaled AG)/ AH¥ FH5FOo=ZA, NN'-((H#HE-N,N'-H]2~)9,9, -t E-
ZF-2-d)- A (BF- DPB)O] 3% 80 nm, 10 wt%2] NDP9/ 5 nme] &3} o}l a2 AJold(F4-ZnPc)/
FaA FFAFoRA 95Tl 7FEE 65 nme] F4-7ZnPc:Z# @l Cyp EA=(FYR] 1:1) / F7182 E43% 42

AR FE5ZF0o24 30 e Cep/ AAE Ao 24 6 nne 4,7-t)¥Hd-1,10-H G E =2 (BPhen)/ A% =S
Al A E AZxEYT.
FHEA T RE AXe AY S22 AEdEHdy. g4 d1ye A7) AAd 104 AlzE s B oA

Zap Al AR A2 23] o8] Ao HATHT6.0 m). EAES Ao nE 47 BAe A Tu] &g

AAd 2
e B e I
A 1o, aka FEpEeh oS 3Rt AR As Alefshal Jol 19 ed@ ¥on 9 d5S

_12_
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NS4

)
[=)

7] HF HAe] A=

[0092]

[0093]

AAd 4

[0094]

= A=l A=z

[0095]

[0096]

gloldRiel s e

=N
=

Nd:YAG #HolA= #o]A o

(e}
A&

L=
‘I‘US]

A Z%

[0097]

A 471
Ag Z1¥]=7} PEDOT:PSS

= 3
L |

Ag a8 =

=% FFsqn

el Ag 1E]

talom, e

5]

s,

o ZOo 70m= A

=

2 34

7] B HAe] A=

[0098]

[0099]

AAld 5

[0100]

= A=l A=z

[0101]

lglom 1@ =7} PEDOT:PSS

s

:.mﬂo

[0102]

7] e HAe A=

[0103]

A)
=

[0104]

AAld 6

[0105]

HAFe] A=

=

[0106]

lglom 1@ =7} PEDOT:PSS

A5

o

[0107]

7] e HAe] A=

[0108]

[0109]

Hlnd 1

[0110]

= A=Zo] A=z

[0111]

A)
=

471

Al g oojd¥S sk 4,

=

Abz Fehv o

A,

Al 19

A)
=

[0112]

7] e HAe A=

[0113]

[0114]

H|oo] 2

[0115]

= A=Zo] A=z

[0116]

, 1,500 rpme] 3]0

et

[0117]
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[0118]

[0119]

[0120]
[0121]
[0122]
[0123]

[0124]

[0125]
[0126]

[0127]

[0128]

[0129]

[0130]
[0131]

[0132]
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7] HF HAe] A=

Ao 1o AFEE T AF diAl A7) vlale 29] £ AS5S AFES RS ALsta, 7] AAld 13 Y
s wkalo w2 f7] B AXAE A3

H|nle] 3

E A=

AdH oz Ful 7bsd IT0 ¥4 A=+ (Thin Film Devices Inc. AH)<S F8]&}% ).

7] e HAe] A=

=5 A3e #7] B 54 Hs}
A7) ANl 1A 6 9 e 1WA 34 AleR $9 A% 549 8] % 1o JEa.

X1
T8 A (nm) H A & F9 %= (%) H FH= ¥)(%) | A=A (S/cm)
(Q/sq) (400 WA 800 nm el A, (Tc/Ts < 100)
Z1wdol HAdE w)
A 1 21 1212.1 91.5 99.1 397
A 2 33 447 .6 90 97.6 669
AN 3 29 526 90.5 98.2 651
A A o] 4 n/a 8.7 83.1 90.0 n/a
2 A4 5 n/a 5.8 78.7 85.2 n/a
A 6 n/a 4.4 74.3 80.4 n/a
Hlald 1 37 365.0 88.8 96.1 745
Hlald 2 127 106.8 84.2 91.2 736
Hlalo 3 90 27.5 85.5 92.5 4040
n/a: not available(ZZ28]E7} A =0 Hohsl T 4 HEA HHo] AHF)
T 4% A 1, Blad 2 9 vlad 39 B A3 fEle e wE FrxE JEhd OgZelw, & 5
= oA Azt whE ke WstE dElhd T Z2A, AAld 1 WA AAle 3 F Hlawe] 1 WA Blald 2
of M i A5 2 fEo FAd wE FReE vepd aeze|ty, e 1of|A]e} o], PEDOT:PSS whet
o] %7] FAE 10,000 rpme] 3)A £LolA 36.8 mmE AZEHATE. 004 10 BoE oH A7ko] F7}3H

whg}, PEDOT:PSS uruke] Frli= 36.8914 20.8 mmE 7FAEH YT, oo wrel, = 594 Yeh)Soe], AES

P FHE7F 400 WA 800 nmo) 7}/\1% J Ao A 88.8%l| Al 91.5%6F Z7}8FItE.  PEDOT:PSSe #34=7) %

oA o A dER] wjizel, gagel Al o Algte] dig R = 57}” G ggo A o] o AlZe]

g FH% FUte] s o 5k vERdth. AAd 1A, Fme] H], AEA EAS

AN FHE(Te/Ts X100)2 99%S DA ste] ZEL A9 A Fissit. EHZA o, & &9 Haud 2

9 vl 3o wWE T A 747 91.2% 2 92.5%9) FIE vE el ol ® uiube] g4 E Rt
= }\]

n:oil

of
lo
At
i
H
N

Eu AE A Rpee) ® T708 T Hlale] 1o @ £ A= 0014 10 2784 o FE o, AIE A
ol 365 Q/sqellAl 1212 Q/sq S7bECH. o] RAE, wRC] A=A PEDOT Ao A o /EFOR
e, Amm R 745004 397 S/em= it AS & Ak

Brtd 2
#7] B Aol 54 W}

T OATE WAy ffa, AAld 1A 21 om, T 91.5%, Raeect 1212.1 Q/sq), AAld] 4(T: 83.14%,

Rsheet: 87 Q/SQ), )\E]/\]dﬂ 5(T 787%, Rsheet: 58 Q/SQ), /g}\]Cﬂ] 6(T 743%7 Rsheet: 44 Q/SQ), H]ﬂcﬂ] 1(":1:_
7l 37 nm, T: 88.8%, Reeer: 365.0 Q/sq), HlaLed| 2(F7: 127 nm, T: 84.2%, Rypeer: 106.8 Q/sq) 2 H]uld]
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[0133]

[0134]

[0135]
[0136]

[0137]

[0138]
[0139]

[0140]
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3CF71: 90 mm, T 85.5%, Ruee: 27.5 Q/sq)9 T3 ¥4 HAIFE& 7oz EAE sy F 29
YR AT

* 2
T Voo [V] Jsc[mA/sz] FF[%] PCE[%]
A 1 0.71 8.0 35.1 2.0
AA 4 4 0.70 9.2 43.5 2.8
AAd 5 0.70 8.5 42.2 2.5
A 6 0.69 8.4 41.6 2.4
Hlare 1 0.71 8.0 35.1 2.0
Hl o 2 0.69 8.5 42.7 2.5
Hlnl o] 3 0.70 9.3 43.6 2.9
T 62 AAd 4, Alad 2 2 v 30 wE {7] Y AX AFAHA AF-AL(I-V) 5SS vERA 27
ol A 4, ¥]ad 2 2 Hlae 3o wE BE f7] B A= oF 0.7 Vo] A 22 N 32 A
Vo) & Yeldar, ol A3t ¢4 EAgle]l 33 AT 535 Alole 53 U= =& wds yehd

el 3ol WE 7] B AAE 2.9%¢ A W EEHPCE), 9.3 mA/en el w = AR WE(short-
circuit current density, Jsg) 2 43.6%¢] A& (fill factor, FF)S epitt. Hlald 20] W& §7] S
A= PEDOT:PSS 1 =9 #& AE A& wiido], vlale] 3¢ w §7] e Ao H3) 2.5%9] 2
PCE, 8.5 mi/em'9] W& Jo @ 42.7%0] S FFS UEhTh,  AXd 4o mE §7] B AA (49 Te=
. = AvE A (coverage): 11%)E Hlmwe] 20 @& §7] BlF Aol wa 2.8%°] PCE 2 9.2 mA/cm 9]
e Jol etk oldd g Fahush £ AFe) A4 Alolg A9s zaiE sjeld

A1
o)
. Ag IYEY ASE e AE
",

e FFAWA Al 19 Y AT e FAEES §AF 5 A F
ol met, 2 YES W FY AT ¥ A= Aoty A AW vlae 20 B §7] @Y% A

Ag 2FE Aol ol wE f7] ek AAY] AF-ALAY) 54 A
AR ohe dels Aol o) AHBE EE K7 B A AFe] FIE L AE A 3

H4e) 2348 G A3l Fas. = 7S Al 1, AAel 4 WA Aol 6 mE f7] BF A
SHI-V) B4 v aesolth, Ag =t gl AAe) 18] f7] B AAE Ao g e

o 2 |

BT EFeta, =& AE A3l 93] 35.1%2 %2 FF % 2.0%9 & PCES eEhidth.  AAld 19
2 7] 8 AR Ag 2T EE FATFoZHN | P(EE D FFSo| #4335 AL 3Aldr = g}, 8= A
o] HA9 £ A I 4 e A(zg= AW A (coverage): 11%) 02 A=, ¢ 2L 1= F(2

rr

O

= AWEA 17% o)) E 7= AAld 5 B NAM] 69 71 g A=A Z7tE a8z ggow
Ak, AAd 49 71 B ARl wle) e I 2 PCE #S dERdTh. #71dE Al gg 8= 7t
At F7] HF WX oA Ay &M g AEdelA Az

¢

<

2 |
of g A=Ht. F7] B AX AL A 4L 1.1 me 2= AN BEEAT.
Bl 4
7] ek AAe] ¥ A¥ M= &A(fractional resistive power loss)EA H7}

b oA

e
b

71 AAld 4(2El= FA 0.65 nm), Hlald] 2 9 H]ald] 3oA AZzE f7] Y AR ©H A
_]

S 37 % 3 ¥ = 8o YERAT.
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[0141]

[0142]

[0143]
[0144]

[0145]

[0146]

[0147]
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# 3
T A (en’)
2 4 6 8 10
Al 4 0.016 0.032 0.048 0.064 0.080
Hl 3] 2 0.170 0.340 0.510 0.680 0.850
H 3o 3 0.048 0.096 0.144 0.192 0.240

tupo] s wHo] Frpetel wel, B F7] B A Prgpress A S7FSIAE. ATV #71 HE AA 9
tutol2: WAe] 10 an 74X ARE W, A 4, e 2, wlwe] 30 whE §7] BF DA Prpie

7k} 0.08, 0.85 % 0.242 Uepgth. £ A5 RE FFY FAE ¥ E4S 18w, AAle) 49 7]
B A ] o9 S Prgpios A O] WA S ThsstAl Fo] Wulsith. volrh A ] 1107 FHA

=& AMgEE AHoA, 1 AF o] wjio FAF 3E5L AAET, A 1T0 HH Aol ¢ Fds}
A Baim | o)==, AGE A3 AY 4% fadt. BdE, 35 agEr) 288 A5 gexow I
A A= (finger electrode) T+A 2 FHAFE FHE F o, stUZ Fgd REERE oyt diWd x| 39l
oA e A AY EAS AT, FIPH A &4 ANS G AE A W 2o B3I I E
slolB = WMol yre njgo] A AFT ¢ de AGHy A 283 gade f7] Y AXE At

&7 g5 vreRL
Hrld 5
f7] eBld AAo o %A FE(EE) 2HEH

=9 9 102 7] BF X9 ¢F dA & (EQE) 2FEHS el = 9o yepd e} Zo], Gy &
FYoll dl-&sh= 450 nmoll Al EQE &2, BE 7] B A diste] A Fdatsitt. tix¥ o=, F4-ZnPc
Gl t&ak= 630 nmoll A EQES] & Afo]7k #EEAom | o] PEDOT:PSS &9 FaFH 714 A5 F
Bx zpo)7t Gkl vl Aol A vl ?ﬂﬂﬂﬂ uolth,  AAld 4o mE 7] ElY HA= wlale] 3
o WE F7] HF AA e v EQEES Yeditt. & 100 vEhtRe], a¥A &3 uji, ag= HS =
2 2 e f7] Y AR AAd 49 2 §7] Y dAXeF vjuste], Gy 2 F4-ZnPc G GollA W2 EQE
& et

Aba Zgpznt o H X o] o& =& Fw PEDOT:PSS &S A9 9bd Eda dwetow A8 4 9},
S48 (scalable) A5 7S @8ty Hste, duldoz W& A8ke] PEDOT:PSS ¥4 A=o] 55 1=}
A34E dart vt SolEIE AL F #3¥E FHE ¢ AEAFS vERY, o2 Q& FUH e g
s PR, B E4e] sholBg= A= 7Rk f7] "9 AAE vlad 20 w2 {7] g AR vl
1.12 wivbE e 2.8%9] PCEE vepdth. 7] stelBel= A= 7|9k /7] " X9 PCEE vlale] 39
o2 97 BeF AX(2.9%)9 GAFE e zeu) olye Aye FE= FH3k PEDOT:PSSe stelRa=
A=, dude 55 a29= 2 a&40 /7] "9 AR 9 7tsAde JeERdn

pzo 4

IHE IS
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k1
N2

Er
a) 100
(@) glass
m |TO
s 95F e conventional PEDOT:PSS
== » High T PEDOT
E T A AT T m&a.{s.ﬁz\atxa_’_—;;\bﬂ&M&ar\&ééﬂnﬂm
2 Ml
n
o |ll..'l|. =B
E | .l:‘..'..... | al gmuEE
E "Rugy I-I:I.-"....
LT,
% 80 ..-....'
=
75 L L L
400 500 600 700 800
wavelength | nm
EH5
(b} 95
MMWWMMXMM;»
2 90 %: wg@gc B e %OUQOGOOOOOQOVWGJ
— . oov WVWVW?\?;-
8 .o......-.. ODooocoJoaDcDj
oy
% 85 ........
= +—glass hL T
£ @ conventional PEDOT .'.o..’
2 golo thin PEDOT LT
m + thin PEDOT w/ etching 3 m
e < thin PEDOT w/ etching 8 m
2512 thin PEDOT w/ etching 10 m (High T PEDOT)
400 500 600 700 800

wavelength [ nm
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k1
N2
(@)Y

—
current density | mA cm® E,

k1
g
N

—

current density I mAcm”’
5

1
g

fractional resistive power loss

A
T

1
-}
T

i3

2 H e [TO
=== Cconmventional PEDOT
OH =" High T PEDOT/4 Ag grid lines
2Lk
A4F
4 8
2=
o e
'_!ﬁ-z:a:{!-
g
12
-0.50 0,25 000 0.25 0.50 0.75
voltage | V
) of ; d
High T PEDOT/Ag grid /
gl =—==—nogrid :

= = 4 gQrid lines
w6 Qrid lines
- = grid lines

A0 {.—-5{
42k
-0.50 -0.25 0.00 0.25 0.50 0.75
voltage | V
8
1.0
—a— o
| | —@— conventional PEDOT .
0.8 | |—=— High T PEDOT/AG grid
0.6 |
0.4} »
0.2} 2 ”—/_,/__,—--
.-/ ._.___.-.-—"-'-_.-_.T_._-_-_._._-_-___:r.\;
0.0 _n_J./-_;:H"""—-—:A—'_u"_" L L 1 L
0 2 4 6 a8 10

- 2
device area f cm
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EH9
—a— ITO
0.6 | —®— conventional PEDOT:PSS
(a) —-— High T PEDOT/4 Ag grid lines
0.5}F
0.4}
w 4
L B iﬂ"‘h. 8
o2, g " & e
A .% ?
R %
AE M
D-D Il Il '] 'l Il
300 400 500 500 700 80 900
wavelength / nm
EHI0
| High T PEDOTIAg grid
{b} 0.6 —E— no grick
—e 4 grid lines i
05H —o—sgridlines o
—o— 8 grid lines DR
J."’.'i":i."_?'f“?‘-‘:q
0.4} o= 229
r - F e
T o3} Fistie @ i
w “;"{; i s
& L
0.2 - T & -
[ ¢ [Fer e i
0.1 ML g\%
B,
0.0 . 1 " L L g ey
300 400 500 00 700 800 900

wavelength / nm
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