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Ir

M1 oo

2 = 178 AAe 50 wE {7)ukeA] 3}HE(P-29-DPPDTISE) & o] &-alo] AAlo] 6o Wi o Azty 1
200% 939 & Axto] EA(Transfer curve, Output curve)S YERE =

wgs gAlep7] Pl A A g
g2 sh]e] Arfdel fste] Huh WEks] olsid 4 lom, d17]19 HAjds 2 Eye] oAl HA &
waim] whgel g Agstaat e 3 ot

[HAe] 1] 7-dd-1=d A B 2elo]| = 34

CyoH
1) ng, Br 121125
Ci2Hps
A Le, b CroHan /\/\/\)\
Br” NN P By Gyl
THF

2-t|2-1-H Eg gl A B 2rlo] = (2-decyl-1-tetradecylbromide; 30.0g, 0.072mol)< vwl2dl&(Mg; 2,40g,
0.10Imol) = &uf HEslo]l= 2 F2H(THF; 100ml)el] 3] dolA agks AJekS whE & ] 5-tlo|HE R
€(1,5-dibromopentane; 38.0g, 0.165mol), H=®W&2]( CuBr; 0.1g, 0.72mmol), &8 E(LiCl; 0.06g,
1.44 mol)e] Eg-gole] - 0'CollAl HH3] Hrrarglch. Ao A 24’\]7} - 3 vl thololdo e Z(Diehtyl
ether)® F=3 & Al ad|4(MgS0)E Eo] 8-S AAS & ozmst. &5 AAN T S/HIFE
o] g3ste] 1,5-tho|H 2 R AE sl &vf AH(Hexane)S o]&3le] AgazntEags2 AAste] 223}
& 7-ylA-1xuHAr g U}O]E (7-decyl-1-nonadecylbromide)& AATH28 g, F=5E: 80 %).

'HNMR (CDCl5, 300 MHz) [ppm] : & 3.76 (d, 2H), 1.88 (d, 2H), 1.4 (s, 1H), 1.26-1.24 (m, 48H), 0.92-
0.88 (m, 6H).
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[0082]
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[0084]
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[AAld] 2] 2,5-0]2=(2-8| A =119 4)-3,6-H] 22 (Ro] 3 -2-¢)-3] 2 2 [ 3, 4-c|T] E-1,4(2H, 5H)-t}o] & &4

K,CO;

DMF

Cqz2Has

R MC10H21

*

S~ DPP(3,6-di(thiophen-2-yl)pyrrolol3,4-clpyrrole-1,4(2H,5H)~dione) (1.00g, 0.003mol)<} Br2HZ:
F(KC05; 1.84g, 0.012mol) & iz, £v] tholwWeEolulo]=(DMF; 60 ml)o] *o]li, £EZ 150 (&

Sgar, 6A17F wEk sk, agla 7-ga-1keyda B Rete]l= (8g, 0.012m01)E WEAA Hrlbsta, A4
715 stell A 16 AIRE st ksl §vll thololdolH = (Diehtyl ether)Z FE3 F &bkl (MgS0,)

S 4o 1S AAS T oAs Y. it (Hexane) /MW E W FZgto] = (Methylene Chloride) (1:3) &vl& A}
g3to] AY FEnEagYE B § ¥4 J3FES JdAT(1.2g, F5F: 37%).
1H—NMR (300 MHz, CDCls, ppm): & 8.96 (d, 2H), 7.64 (d, 2H), 7.32 (d, 2H), 4.11-4.06 (t, 4H), 1.81-

1.72 (t, 4H), 1.44-1.27 (m, 98H), 0.92-0.81 (m, 12H), 13C— NMR (125 MHz, CDCls,ppm): 161.78, 140.42,

135.62, 130.97, 130.22, 128.98, 108.16, 42.65, 37.82, 34.10, 32.32, 30.55, 30.39, 30.113, 30.054,
29.75, 27.34, 27.12, 27. 05, 23.08, 14.49.

[AAe] 3] 3,6-M]2(5-HE2Rso] o M-2-91)-2,5-0] 2= (2-v A =} el A) 9] B 2 [3,4-¢] 9] B-1, 4(2H, 5H)-tho] &

ki

NBS
CHCl;

C12Hys

R
NV\AC‘WHZ‘]

Zgtaze) 2,5-H]2(2-9 A =g A)-3,6-H] 2 (Wo] L :-2-) -] 2 [ 3, 4-c | T E-1,4(2H,5H)-t}o] & (1.2g,

A
*

=

0.85mmol)& chloroform 40mL ¥ o] F = AFn|H
1.75mmol)S HH3] A7l 8A17F nRkEATH. MCE F5
3 A2 72 ALRSle] Ru|E A ASEATE. n-Hexane/ EA (15:1) &ujE Alg&3le] Ay I=ZvtEady s
2] $ MCS} Hexaneo 2 AA7 st %A IFES AATH(1.2 g, ?%%1 80 %).

S Apgakdvy. a8 NBS (0.5g.
158 =2 AT v NgSo,.= A=A7]

ol
ol

fd
Jo
N
o

AL

'H-NVR (300 MHz, CDCls, ppm): & 8.71 (d, 2H), 7.26 (d, 2H), 4.02-3.97 (t, 4H), 1.78-1.71 (t, 4H),

1.44-1.27(m, 98H), 0.92-0.87 (m, 12H), 13C— NMR (125 MHz, CDCls, ppm):161.43, 139.38, 135.72, 132.04,

131.56, 119.50, 108.26, 42.71, 37.82, 34.09, 32.32, 30.56, 30.41, 30.11,30.05, 29.75, 27.28, 27.12,
27.01, 23.08, 14.49.
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[2A]e] 4] P-29-DPPDBTE

/
[A\\Y ] s Sn:

Pd2(dba)3 / P(o-tol)3

Chlorobenzene h|'
R

CiaHys

R: ,/\N\/LCWHN

] &A1 P-29-DPPDBIEE =" el (Stille) AEY WS Sl T + Art. 3,6-H|=(5-HEZ R
2-4)-2,5-H| = 2-v Ay =) 3 S 2 [3,4-c] 9 E-1,4(20,50)-tFo] (0.50 g, 0.39 mmol)¥} (E)-1,2-H]=
G-(Egivdzad) o) o gl-2-) o8l (0.229 g, 0.39 mmol)S FEEWA (5 ml)d = ]1 A XFS A
SFATE. I Fofl v Pdy(dba)s (0.007 g, 2 mol%) 9} P(o-tol)3(0.011 g, 8 mol%) S ¥Wil 100TCAlA 4847k

AFAHY. 29 o, 7] Hksgo uﬂEJ% (300 mL)ol HH3] HAA7|Z AAHE 1AS Ae ).

0 wAE SN sohslenE Ea o i, BTel, FEREEE o= AU e AAS
Q2
=

=
o

_'_1
r—mm

3,1 AZAA A=A 3A 1A 83HE<] P-29-DPPDBIES A%

-3
o 8
>
o
L
>,
N
k]
i)
i,
i
f
o
ik
1)
Y

0.52g. (Mn =33,369, My =60,781, PDI = 1.82). H NMR (CDCl;, 500MHz), & (ppm) : 68.96 (broad, 4i),
7.1(broad, 2H), 6.75 (broad, 4H), 4.01 (broad, 4H), 1.25 (broad, 98H), 0.85 (broad,12H).

[A A4 5] P-29-DPPDTSE

\
=sn.Se_\ JIV o
, —

\W} Se I'I\

Pd, (dba); | P(o-tol)

Chlorobenzene

Ci2Hos

R: /\/\/\/‘cwn21

Tk

7] AL P-29-DPPDTSE= =" e (Stille) AEY Was Sl 42 < At 3,6-H| A (5-BREM o] e
)-2,5-H| 2~ (2~ AV = d )T 22 [3,4-c]7 E-1,4(2H,5H)-tFo] & (0.500 g, 0.39 mmol), (E)-1,2-H]2
(BEgdgzud) A =a-2-d)o gl (0.229 g, 0.39 mmol), Pdy(dba); (0.007 g, 2 mol%)et P(o-
tol)3(0.011 g, 8 mol%) & AFRsle] AAd 43 HAds wHoz TA| 313E<2 P-29-DPPDTSEE 5319 th (4

=5 30%).

2_
5_

~

0.49g. (Mn = 35,826, Mw = 58,038, PDI =1.62). 1H NMR (CDCls, 500MHz), & (ppm) : &68.78 (broad, 4H),
7.21(broad, 2H),6.75 (broad, 4H), 4.02 (broad, 4H), 1.26 (broad, 98H), 0.85 (broad,12H).

[ZAel 6] F7] A=} 22HA12F

OTFT A= g-Adw w2l oz A2t on | 100 nme] n-doped silicon & Al]EZ AFREFOH Si0E A4
AR AFgF T, EHA 8= piranha cleaning solution(H,S0,:2H:0,) S AFg3te] THAAHE 3 thS, Alfarf
2] OTS-18(octadecyltrichlorosilane)< ©]&3] FW-S SAM(Self Assemble Monolayer)*#] 3 % ]’%5}
71 =S 0.2 wt%h chloroform solutione spin-coaters AF&3}o] 2000 rpme] £=2 187 =ZH
7] whed BAeE 7] A 4, 5 oA 4% P-20-DPPDBIE, P-20-DPPDISES AF&-aHSIT}. 2228k =¢9l
o A8 goldE 1 A/sE 100 nme] FAR Faekqlvh. Ade] dol= 15 pm o|# %2 1500 pmelth. OTFT
o] 549 AL Keithley 4800 A3},

=
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[0096]

[0097]
[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

=t

Hstol Fri

L

ol

77| 2HE Tekgln

wo', 2
L o= 7. w(F o=
wao
— L 0
]SD >r (VG_VT)
wo
slope = H °
27
- 2L

17] E3}d A (saturation region) AFA S

==
At AWE w2, 3oﬂ ARG, AAld 4, 5 oA e f7] Wk s

%4 (P-29-DPPDBTE, P-29-DPPDTSE)®] #A7|3lsl2 =4S 2A317] 984
o] ZANA MolZFE EEIEZ (cyclic voltammetry)S o] &3l

FH (Iy) T V& ¥z & a9
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1/2
5 9 1

e

2314 (P-29-DPPDBTE, P-29-DPPDTSE) ¢ ¥ &4 <

SAT AAE =4, 5l =AEgleH, 54 A Rt AdSS ARE-Ste]

7] 1o AAd 14 FA= ‘q1liﬂiiﬂ

38k AALS 7)Ask . o714 HOMOZFS =

A BEFNA WEFFFel A T3ieh,

4, 5ollA

29 Fa AL Azt

%314 (P-29-DPPDBTE, P-29-DPPDTSE)<] #3&+# 2 A7)
=A% APES o] &3lo] A4 gholth, I W=

[¥ 1]
Zdstd 54 HolgetA E4
sol film Band gap L
DNEXN UV A max UV Amax UV—-edge ) Oxidation | Enomo
(optical)
(hm) (nm) (hm) onset(eV) | (eV)
(eV)
P-29-
DPPDBTE 802 812 996 1.24 0.85 5.25
(& AIOI 4)
P-29-
DPPDTSE 822 830 998 1.23 0.87 .27
(& A0 5)
E 1olA Kol ule} o] B Wgo] tolAEAZRNE TP Jol Yo} olE {3t F7] AR &

o) Asol 5wt Er),

&= 6,7 1% AAlel 4, 5ollA FE HelAEY ERvE FHAI(P-
HgdE SAs7] 98l DSCE ol &stel AT AdE =AIR Ao,

% 8, 9 oAM= AAd 4, 504 FAdHE

& TGAS o]&ste] SAT das =AIR

6,7 % = 8,9
[e:

(annealing)< 331

Aol rh
DL
e @ % 9l
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[0108]

[0109]

[0110]

[0111]

[0112]

[0113]
[0114]

[0115]
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T 10 ¥ = 118 AAd 404 A E tholAEYZ 29 E F3HA(P-29-DPPDBTE) S o] &3} A A 6ol 4] A
g 229 transfer curve® UENE E=HoR n8AF AR F7] Ax 22 EAS YEhyE =do|n |

T 12 ¥ % 138 AAd 494 FAE TholAEDER29E 3 (P-29-DPPDBIE) & o] -&3lo] A Ao 6ollA] A
Zbte] 200C EA 8] & 249 transfer curveE YERE EWowr, mia A7 F7] Ax 22 5A4E
Bl = =wo|t},

EF = 148 = 15 A SollN E golAEY R E T 3A(P-29-DPPDTSE) & ©]§-8ke] Al 69l
A AR 229 transfer curve® UEME THOZ 32 A8 7] HAA Az EAS YERE EHo
o,

E16 % X 172 AAle] AAle] 5ollA PP E ol AR ERIE FFA(P-29-DPPDTSE) & o] -&-ate] HAld 6
ol AzAFslel 200C EAE F AA9] transfer curveE YEE EHoR, uE} AR 7] AR 22 5
45 UEhle =delrt.

at7] 7 20] AAe] 4, 5004 FAHE ol AETSZYE FFHA (P-29-DPPDBIE, P-29-DPPDTSE)Z o] &-3}o] A A
o 6ollA AZFE Axte] BEAS 7)AEA.

N

(% 2]
=T =T
DEX | 9@x2 | EooNE e (V
- = (cm?/(V s)) V) on/off HI&
P=29- | ne 0TS-18 0.52 9.7 7 X 10°
DPPDBTE -
(A A0 4) | 180T | OTS-18 6.32 11.4 8,3 X 10
P=29- | ye 0TS-18 0.6 6.5 6 X 10°
DPPDTSE 5
(sa0) 5)  200C | OTS-18 8.4 8.3 3.1 X 10
7] F 2014 Hole uie} o] AHAld 69 WHoO R A|ZElal 200C EATst] AxzE F7] AR A= 2
g o] ol AEYERYE FEAS IFole] & Hilole S 7HAH, oA A HEn = 71A
R g
11 @ 7] 12 + A<A=(insulator)

13 : f7] A A2 (channel material) 14 @ Z*(source)

15 @ =¥ 2l (drain) 16 : Alo|E(gate)

k1
[N

1
(g
~

16
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EH2
1.2
—m— P-29-DFPPDETE sol
—e— F-29-DFFPDETE film
—_— | —%—P-29-CPPDBTE film 200°C
e
<=
oy
=
L 2=
=
L =5 ]
e
<
=
L=
=
0.0 T T X
400 600 800 1000
Wavelength (nm)
EH3
1.2
—=— P-20-DPPLTSE sol
—e— P-20-0PPOTSE film
—_— ] —&— P-20-DPPDTSE film 200°C
=
<
— 0.8 4
w
>
L2
=]
»
-2 0.4
(21
=
o
=
0.0

T . T i T i ;
400 600 800 1000
Wavelength (nm)
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Erd
—-29-DPFCETE
= :
C:"-
7 T T ' T T
0.5 0.0 0.5 1.0 1.5
Potential (V vs Ag/Agt)
EH5
= F-28-CPPDETE
=
o
0.5 0.0 0.5

1.|0 I 1.5
Potential (V vs Ag/Agt)
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)

k1

Heating Flow(wlg)

g

k1

Heating Flow(wlg)
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P-29-DPPDBTE —a— | st Heat
—e— Coo

100 200 | 300
Temperature ("C)

P-29-DPPDTSE —a— | st Heat

—a— Cool

e

100 200 | 300
Temperature ("C)
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30 20 10 0] 10
Gate voltage(V)
=200
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_._5
——10
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0.020
—~ 1E4- N
= Joots
= o
= —
= -— =
= {0010 =
f— (=]
= 1ES- =
= {0.005 =
—
1E'3 T T T T T T T T T | 0.000
30 20 40 0 10 20
Gate voltage(V)
=913
8.0x10°4 VG
_._D
+5
——10
s.0x107{ —*— 15
— —+—20
St ——25
e ——30
3.0x10” V.
0.0 ¥
0 10 20 -30
V)
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Qo010
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(-Drain current)"*(A")
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E916
1E3 (670 71)
E aois -
s 165- <
= — =
= Qoo =
£ =
s 1e7 =
Q. Qo005 5
1
- -
1E9H—F——F—————————————— Q00
20 20 -0 o 10 20
Gate voltage(V)
EH17
2.0x10"
VG
_._D
_._5
——10
——15
— ——20
<L 10x10'{ —+—25
e ——30
—

| 2

-
L
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