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Development of High-Quality Poly(3,4-ethylenedioxythiophene)
Electrode Pattern Array Using SC1 Cleaning Process
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Abstract

Application of self-assembled monolayers (SAMs) to the fabrication of organic thin film transistor has been recently
reported very often since it can help to provide ohmic contact between films as well as to form simple and effective
electrode pattern. Accordingly, quality of these ultra-thin films is becoming more imperative. In this study, in order to
manufacture a high quality SAM pattern, a hydrophobic alkylsilane monolayer and a hydrophilic aminosilane monolayer
were selectively coated on SiO, surface through the consecutive procedures of a micro-contact printing (WCP) and dip-
coating methods under extremely dry condition. On a SAM pattern cleaned with SC1 solution immediately after pCP,
poly(3,4-ethylenedioxythiophene) (PEDOT) source and drain electrode array were very selectively and nicely vapour phase
polymerized. On the other side, on a SC1-untreated SAM pattern, PEDOT array was very poorly polymerized. It strongly
suggests that the SC1 cleaning process effectively removes unwanted contaminants on SAM pattern, thereby resulting

in very selective growth of PEDOT electrode pattern.

Key words :
Monolayer Patterning

.M £

SAE R REARNRE f71dR2d 3

A=)
RUN
o] ZpBEal low B Aol XeYH

AT
i ry
‘

2

, 3L F7EH 2ol A AE S o
T AS Wik opgt E4F AA7L 715 E 7
Zote] FeolAE 1 7)50] § o] AAA
P a] ol Tl o] gt
= w2y 2248 o8
OTFT(Organic Thin Film Transistor)-8 x4 382}
A= "] Fhde] & ATellx] =T EA)
T2 AZREE TS fHe F274-E T3l ol Fo]
A 3L glem o] g el ] A2FF-e A7HE U

TG

)
o
5
©
:\’l:

1

T
3

o 2L [0 oo o 3O
e \“
tjo
N
N
rir

(o3
N
)
oo
19
z,

Al gk Wie R S8t (Department of Nano-Polymer Materials
Engineering,Pai Chai University, Daejeon, 302-735)

fCorresponding author : skim@pcu.ac.kr
(Received : November 25, 2011, Revised : December 15, 2011,
Accepted : December 22, 2011)

Poly(3,4-ethylenedioxythiophene), Standard Cleaning 1, Vapor Phase Polymerization, Self-assembled

oA GH|F oL - 2efM o] T tEo] Exgh 7}
A& AAA "t ol2 g AA oA {71ES] WA $-
A7t lom B2 FAE AR sido] AlZE 7] v &l
AR 2ol w2 A Sk 2y & AT
7t g o A AFEL BAFAEFsANT| =
YA HGAIAEZJIOTS (n-Octadecyltrichlorosilane)
APS (3-Aminopropyltrimethoxysilane)$} 72 A2 t}
271548 2HE /e B2 o8 7|HEHY
NAE F8 AS9E arraye] AlZHS Al=skdTh of"
271z AMSHAE o83 OTFTE A=9H array
A 2e AHEAA 28 PDMS (Polydimethylsiloxane)
EEE o8 THEAS HAtate] o] Folxint. o] why
< nCP(Micro Contact Printing) 7| 2.2 9§l AA}
7w W2 GH S Fsto] o] Fo)x]7] wjiel
| Az HQagh 4 S sl A7) K Bl
WA ] OTFTE A5 El ] A|&o] 7153t 4
< 3ds & A A" AREE el 2 2371 2
S oz Btk a2y uCpe Fiele] Ar) a8
o2 o] FoJX] ZErhH wH|A EH AFESol 3

-311-



312 Sangil Choi, Wondae Kim and Sungsoo Kim

SHA] Zgk 27| 2y AWE wAECY Yoz A
AFEE BASo] MR hgale] vhabet sjele] uhe)
ol g wHEA HaL FA0 wEEEA] e
BEaEL tiExat 9o uA st golz|z JA E 7}
540 ml$- Z Aotk & AR A=Y A
siele] F4ol whet A= HE arraye] FZo| -2
Zolyolg sl EAHS 23] 93 A =R AP X
gk sl e] A2 374 F7kol SCl (Standard
Cleaning 1) A1 &34 A =3kt SC1 342 5
7] LAEL A A=Y B3 G5 /R ERE
A AALE A 23 A7 | 2HABEAGA BAEES A7
Tk FAlel AL Foll A7)z o] vl7bE B
elo] D83 OH- ZEFS F7HH o8 sty 34
FAA =X APS A=Y R ] F87
RS mok TFEL ) A 2GR ARS =
Rolt}, ol HuEE 2halEujA| o] Melzel T

3 7157 sted 1 9ol AmA i} ASubato)

Ao e Ao ZdiEr

W Mo 2

2.4 #H

2.1, X7 | =cH2Xtat afso X|xt

271 ZHHEA e o)A 22 alkylsilane (OTS)s%
aminosilane (APS)< ©]-8-3}e] Z+2} uCP3} dip-coating
o] A& S Ao 2 AT uCPE ©]
45 el AALE Ql8le] f7|9ENR| 2E 9] A
=g 22 PDMS EEE A &3t OTS AAME-
o] A 2-S Hexane (10 ml)ell OTS (1 mol)S 3 7}a}
o uCpell 23t AALEN S rED) AR 713
AZF go]H (1.5 emx1.5 cm)e]™ 7]¥ FH-& Ethanol
S AME-Ete] AlFElaL ATk E ol gste] Axe &
T}A] Ethanol2 ©]-8-3F0] 3087 Z2-3bA| 3 S AA|
oh 229412 0] k5 E o] SCl AlFH S A
t}. SC1A 3 -& H,0 (60 ml) : HNO; (20 ml) £}
80°Coll A 10&7F M2 313 DI waterS ©]-8-314 3%
Aot 1™ outE H,0 (50 ml) : NH4OH
(10 ml) : H,O, (10 ml) &H-& ©]-§ 80°CellA] 5&7F
M| 2313 DI water ¢t Ethanol2 ©]-&3fo] thA] ¥4
S Aol o2 dlols ZHe £ AAE s 70°C
g BoA 3087 ARE gt} Azt 59 9

1915 o] 83t uCPe AAIgt uCP F=7F 60%
2 249 AW ol flo]FE 1087 =& A+
OTS A 84S PDMS B0 £¥5la §ujE A%
3 5 glo]ol] HEAA 30 27 AAE A} o)
T ThA] SC1 AlA S AAgh), o]l SCI AA S AA]

(g tlo o o

(]

ZAAA =R A4 A43, 2011

PDMS stamp

H@@fﬁgﬂ@ﬂf'ﬂﬂlﬂlﬂlq

[ 77T
Sio,

Method 2 OTS inking

Method1

>
e

e T T M
afer

T

Si0,

SC1 cleaning and
hydroxylation process

APS dip coating

APS

MIHIHIIIII-IAII\IIIIIH
SiO,
| n*-Si Wafer |

38 1 A =HEEA S o83 OTFT A= e
Array A2 34

Fig. 1. Fabrication process of OTFT electrode pattern
array using SAMs
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