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g Al Al

FrHY
A7 1
AEit(siloxane) & 2= AAbeS ARA aEAsS FAdst
(diketopyrrolopyrrole, DPP)& Al&3l= AE EFH o= 3}

¥, AR nEx ddiz2e UIEYERIE
= A5
B33} (water—-splitting) A& diketopyrrolopyrrole (DPP) A%EA 31

A ZAk(siloxane) & B7FA](side-chain)® 2t
2F g

i

A7 2

A1ge  dolA, EFA (toluene) &l  3,6-bis(5-bromothiophen-2-yl)-2,5-bis(5-(1,1,1,3,5,5,5-
heptamethyltrisiloxan-3-yl)pentyl)pyrrolo[3,4-clpyrrole-1,4(2H,5H)-dione3} 4,7-bis(5-
(trimethylstannyl)selenophen-2-yl)benzol[c][1,2,5]thiadiazoles ¥ i, Pd2(dba)2E Schlenk flaskoﬂ S
st 3}gHES wHkAFH o | o]&  tris(o-tolyl)phosphined]Zt=S H713tar wwtdty 71E3E & Wke-ES v

8 XA AA PTDPPSBS-SiC5E A st AL EAo R = A=2k(siloxane) S @ﬂﬂ(mde—cham)i 7=
PTDPPSBS-SiC5 A=A &l +4 2 & Edll(water-splitting) 2844

A3 3
A28koll Qo)A , 7] PIDPPSBS-SiC55 FT0 A=l ZE St AkawtAE HTd o] &3l HS SHo= jhe=
5] =i

A ZXxk(siloxane)S A7FA|(side-chain)® 2= PTIDPPSBS-SiC5 A=A &= A
splitting) 28X+

] A

M5 2H(siloxane)S A7FA|(side-chain)® ZtE &3l (vater-splitting) Z-8& diketopyrrolopyrrole
(DPP) A=A mEA Aol #3 Aoz, wu AAsAE F9A (flexibility), #4714 54
(optoelectronic properties)o] Holuil AzxG77F AHe AF52H(siloxane)S A7HA (side—chain)® Zt&
PTDPPSBS-SiC5 A%/ LAl 34 3 & W3l (wvater-splitting) A& Hel #gh Zlojr},

g7 e

autg oz fAMFAH(solution-processable)o] 7Fedt HEA  IEA (conjugated polymer)s A
(flexibility), F#d71% EX(optoelectronic properties), "$ 2 717 (low-cost) 59 FHozE HF7]4t
EAe o] AREST.  fUIMtEAlE fulHAE2= Ade] §d y2=EFe], RFID (radio fregquency
identification), A Toz &go| 7I5alt;. AEA nEAE IA HBAES(side chain)® TEA WS Fx
(polymer main backbone) & ‘iz = SIth. AZFA A el #3 o] A= ZAkse #3d A+
BoE mix Fxo] #3 dF7F AHAT. 1 o)lfE BEAFEERIF AUAEY (energy level), BAATZE
(crystal structure), ¥2F vl (molecular orientation)S< ZAATTT A7Fg7] wFolot. wala] AAE
w3 AT Wol JHA kAN, AmAY aREAe FAES EAREY AdE A& (intermolecular

interaction)®} #%}2] W< (molecular packing)el] A43at &S n3

g, SEETH 55 miloo%%%iﬂL ZEgud A Stk ZElEE et AsAE 20:1 X 5:1¢9] &
p=n .

o el XTEHAZES JAstaL, 7] TEYAZET IAHA 2 SHHHE
T = = @A 3 A7 HEY " rAld S el d4E 2
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Fato] mAdTS H71F 8= dAE

EFFH F/HNE 10-2011-00153353 0= Ug}stdo] =3 o4 Hwoz dduld 7|3 9o Zgoln
=g ~¥FIgsty o fd dY dEe] o3t =& EonEE o] 83 HlA MAA AlLHE ZEudEdE
s

ol F7Ee ot

w59 1§
EE R

A B U9} e FAHES sdstax dEE Aoz, Eue §AA (flexibility), Fd71%
574 (optoelectronic properties)e] FHojubil Azxzw7t7t AHE AF4H(siloxane)S B7FA (side-chain)® 2zt
E AZ2(siloxane)S ZA7FA|(side-chain)® 2zr= PIDPPSBS-SiC5 A=A nEA g4 = B Ha(water-
splitting) A& & ATstat sh= 3o},

A9 §Ed T

Hubm o A Z A (siloxane)S A7FA (side-chain)® ztE B8l (water-splitting) 2§ diketopyrrolopyrrole
(DPP) A&/ ia FAadwusol &t Aoz,

AE(siloxane) S 2t AAMES AR AEAE ey, IEA 1EA WdFREE IEIAERIE

(diketopyrrolopyrrole, DPP)& Al&3l= AS EHJo=Z 3o,

w3 E5d (toluene)-gmjol 3,6-bis(5-bromothiophen-2-y1)-2,5-bis(5-(1,1,1,3,5,5,5-
heptamethyltrisiloxan-3-yl)pentyl)pyrrolo[3,4-clpyrrole-1,4(2H,5H)-dione3} 4,7-bis(5-

(trimethylstannyl)selenophen-2-yl)benzol[c][1,2,5]thiadiazoles ¥ i, Pd2(dba)2E Schlenk flaskel ¥
b 3lghES wWHHAIFTE, o], tris(o-tolyl)phosphine®]It=E 7‘47}0}-1— wyksie 7149 ehe NkSES wg
S W A# PIDPPSBS-SiC6E §HAdsh= AS 5H o= ),

wehA BEEyo {594 (flexibility), F%171% 54 (optoelectronic properties)e] Fojua AzZw7l7t A
[e)

ok
(&
° L
N
Ny
S
(i
O‘ of,

-Dithien-2-y1-2,5-di (pen-4-en-1-yl)-pyrrolo[3,4-clpyrrole-1,4-dione (1)EHHAH =
2% Euhy o] PIDPPSBS-SiC5 At FANAE

% 3. UV-vis absorption spectra of PTDPPSBS-SiC5 in chloroform solution at room temperature and film

state from chloroform solution.

% 4. Cyclic voltammograms of PTDPPSBS-SiC5 thin film on the glassy carbon (GC) electrode in 0.1M n-
Bu4NPF6 acetonitrile solution at room temperature.

% 5. (a) Linear sweep voltammetry curve of FeOOH, FTO, PTDPPSBS-SiC5 in borate electrolyte and borate
electrolyte with Na2S03 holescavenger, respectively; (b) overpotential required a 10mA/cm2 of FeOOH,
FTO and PTDPPSBS-SiC5 in borate, boratet+Na2S03, NaOH and NaOH+Na2S03 electrolyte, respectively.

% 6. EIS Nuquist plots and fitting curves of PTDPPSBS-SiC5 in various electrolytes at 1.85 V vs. RHE.
The inset shows a fitted equivalent circuit consisting of a series resistance (Rs), a charge transfer

resistance (R1) and a capacitance (C1).
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Bl o A2k (siloxane)S A7FA (side-chain)® Z+E= E83 (water-splitting) 218 diketopyrrolopyrrole
(DPP) AXAd EA AW HA #3E Foz

AZ 5 (siloxane) S e BANES XA IEAE FASHH, IAEA 1EA dFREs U7|EVERIE
(diketopyrrolopyrrole, DPP)& Al&3sl= AS 542 3o,

wd 74 (toluene)&vjol
3,6-bis(5-bromothiophen-2-y1)-2,5-bis(5-(1,1,1,3,5,5,5-heptamethyltrisiloxan-3-yl)pentyl)pyrrolol[3,4-
clpyrrole-1,4(2H,5H)-dione®} 4,7-bis(5-(trimethylstannyl)selenophen-2-y1)benzolc][1,2,5]thiadiazoles

a1, Pd2(dba)2Z Schlenk flaskoll YWir, stA 3}etES wHEA T, o]F, tris(o-tolyl)phosphined]7t==
A7reta wnbets] 7FARRg wbgES wRhE JAAAIA PIDPPSBS-SiC5E st A& SHo= g

cl
Yl

L3}, 7] PIDPPSBS-SiC5& FTO A=roll sgate] At g d=ol ol sk As SHo= .

e A o8 AdAls] drshd thed 2

=l AEA aRAe] AAE R gFEE ARSI ©3447) obd A E 2k (siloxane) & BAIES=E
ALl A TEAE A ALA 182 vtz E f7|EY 2292 (diketopyrrolopyrrole,
DPP)& AF&3lATt. DPP E21¢] 9= 94 <4 A (thermal stability), £& HWAl(planarity) 59 FHo
2 7] AAAER Yol EgH}t. DPPE wIdFERE ZHE PIDPPSBS-SiCs A=A iAol &4 A4S o33
Fagel
=12 e
3,6-Dithien-2-y1-2,5-di(pen-4-en-1-yl)-pyrrolo[3,4-clpyrrole-1,4-dione (1)343 A =o|t}.

= vy Zg2A~3E #8838 & N N-Dimethylformamide (DMF)&wufoll 2.5¥1¢] 3,6-dithien-2-yl-2,5-

dihydropyrrolol[3, 4—c]pyrro e-1,4-dione, K2003& ¥ictt. 2# 3 2289 5-bromo-l-pentene NS 3+ W}

S A3 “401‘“3‘ 120C 2 24413 7FE8Rith. Hhs & 228 2714 9F & 55715 A-838 DWF
raction)

=2 A A3R L dichloromethane (DCM)T ZFHF2 FZE(extra 3ol BES AASAY. f715S EE 3
Z MgSO4E Y3 o Y B& ZﬂﬂO}oﬂlﬂr dojd uA= Uﬂ‘:&% (methanol)2 F W A& & Zgk e
3,6-dithien-2-y1-2,5-di(pen-4-en-1-yl)-pyrrolol[3,4-clpyrrole-1,4-dione (1)< 73%2] F5E= A3},

3,6-Dithien-2-y1-2,5-bis[5-(1,1,1,3,5,5,5,-heptamethyltrisiloxan-3-yl)pentyl]-pyrrolo[3,4-c]pyrrole-
1,4-dione (2)

lﬂﬂgﬂ*ie F=H]3 & ofZ 3 (argon) Ao EF (toluene)&miol 3,6-dithien-2-y1-2,5-di(pen-
4-en-1-y1)-pyrrolo [3,4—c]pyrrole—1 4—dione (D= S| A 7] AL, 2.2v1 ¢ 1,1,1,3,5,5,5-
heptamethyltr1s1loxane5L AA3] FY3 T Karstedt® Zw(platinum divinyltetramethy-siloxane complex

in xylen, 3wt)& 93 70CE 24A13F &<t 7Fdaqint. o] %, &uf AA< A7haS 1o st AHA
ZulE g2 3k (hexane)S ]%% Lﬁlﬁi 3te] dichloromethane (DCM)S F7hete] =48 50%7HA] <2 HA
FEAA st 83%e] FEER A=A Al 7R JAg A5 s 2,5-bis(5-(1,1,1,3,5,5,5-
heptamethyltrisiloxan—S—yl)pentyl)—3,6—d1(thiophen—2—yl)pyrrolo[S,4—c]pyrrole—1,4(2H,5H)—d1onesz A
Erd=

3,6-bis(5-bromothiophen-2-y1)-2,5-bis(5-(1,1,1,3,5,5,5-heptamethyltrisiloxan-3-yl)pentyl)pyrrolol[3,4-
clpyrrole-1,4(2H,5H)-dione

FovtgEeEaFo) 150ml EREXE0R

3,6-Dithien-2-y1-2,5-bis[4-(1,1,1,3,5,5,5,-heptamethyltrisiloxan-3-y1)butyl]-pyrrolo[3,4-c]pyrrole-

1,4-dioneg %2 %, N-Bromosuccinimide (NBS, 2.29 g, 12.9 mmol)E ZF% 2r}. U gk & AbLofA]
48A1 g kAl T, WS EEE] & 100mlE Y3 WSS TEAIZl 3, dichloromethane (D)o Z2 F7]E
< FEI. IS &% "ol B2 MgS04E YolA AAG L, w2 d¥or gulE FEAZT. A
AES olF, &m AAS} AY7tAs Ao R = APAAZEIHNAZ Hib(hexane) S 0] FFO=2 3l

_5_
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dichloromethane (DCM)S F7}sle] SFA1S 50%7FA] 28w A 814 A sk, A3 A4 49

,6-bis(5-bromothiophen-2-yl)-2,5-bis(5-(1,1,1,3,5,5,5-heptamethyltrisiloxan-3-yl)pentyl)pyrrolo[3,4-
clpyrrole-1,4(2H,5H)-dioned 1.34 ¢ &4 st on, =588 23%3 ).

=2

rr

=3hvg o] PTDPPSBS-SiCs Lzl A AAHE o),

PTDPPSBS-SiC5 il niAE sAdstr] $18iA, EF4 (toluene)&mlol 3,6-bis(5-bromothiophen-2-yl)-
2,5-bis(5-(1,1,1,3,5,5,5-heptamethyltrisiloxan-3-yl)pentyl)pyrrolol[3,4-clpyrrole-1,4(2H,5H)-dione
(0.16 mmol)™} 4,7-bis(5-(trimethylstannyl)selenophen-2-yl)benzolc][1,2,5]thiadiazole (0.16 mmol)<&
&2 Y1, Pd2(dba)2 (4.72 mmol)Z Schlenk flaskell @ar, 1083 ol22 EH7|olA A 33E
A Ztk. ©o]%F, tris(o-tolyl)phosphine (18.89 mol)& =2 Hrlstar wwely 95C=E 3FF5<t
SES 300ml WES AAANNZL ARE Y& nAES qdsnt. Fe EAFS AE BES
Hehe olAE, St ey WEdFEeol= 02 Soxhlet FEE AFY. FoAES FEREX
3lo] PIDPPSBS-SiC5& $HAlsH3AT).

A

1
al

3l

A

5

2
o X

7
=

—_

o o ng o
=)

e O

973 gk PTDPPSBS-SiC6E AM&3to] Fehd 547} olu=] =9 (energy level)S #3354 (spectrophotometry)
3 =g AT H (cyelic voltammetry, (V)2 Z42 2484931, 1% 13 28 20 Ve,

g ¢k PIDPPSBS-SiC5& FT0 =0l @ ste] AR d=o o] &3t3lal 43 A8 FujQl FeOOHS}
v 3o Figure 39 8.¢F 3FQlch. A& Frlo 52 APFAASIH (Linear sweep voltammetry) & ©]
&3ate] Borate dald wellA] SAEATE. Borate & ol PIDPPSBS-SiC5eEm /452 FeOOHe H]aiA =
S FAGT 9@ AFoA Fd T 4 Xl FA XI HeS HSOY, hole scavenger 9GS 3
Na2803¢} A 54 #AS A9ole $e FALY 2 AFE BT, o8 IS a7 49 o] #7)8
A d¥dxs B33 (Electrochemical Impedance Spectroscopy)& ©]-&3le] £4 g 4=21t}. Na2S037F §1&
, 227/3¢] PTDPPSBS-SiC5 oA Haldy} dAfmsto] d&aA7 5s & AFS a4 g2 2

=2

tlo

2 4o @

T}, Na28032 #H7} & ALo= S032-= 2134 PIDPPSBS-SiC5 ZH A A

_C,>_

A o] wh=A ZujEe], HAtu g
sk Aol o} XA Hrt. ol s WFIUFE o] §ste], BRI a&o] T
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