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Abstract: In this study, a thin film was prepared by dissolving poly(3-hexylthiophene) (P3HT) in chloroform and dichlo-
robenzene, which are good solvents, respectively, and varying the time to reach the rotational rate during spin coating.
The time to reach the rotational rate was variously adjusted from 1 to 5 s to increase the amount of P3HT crystals formed
at the early stage of thin film fabrication. When the time to reach the final rotational rate was 1 s, a thin film with low
crystallinity was produced. The number of crystals formed initially was small, but a thin film with high crystallinity was
produced as the acceleration time increased. It was observed that the crystal growth of the molecules was changed
depending on the boiling point of the solvent and the acceleration time. As a result, the polymer thin film’s crystallinity
and electrical performance could be dramatically improved by optimum process conditions during spin coating.

Keywords: organic thin film transistor, poly(3-hexylthiophene), spin coating, acceleration time.
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Figure 1. UV-vis. absorption spectra of the P3HT film with accel-
eration time: (a) chloroform; (b) dichlorobenzene; (c) spin rate

schedule with the various acceleration time; (d) thickness of the
P3HT thin films and A0-0/A0-2 peak ratio.
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Figure 2. Linear scale GIXD pattern of the P3HT thin films by dif-
ferent acceleration times: (a) chloroform; (b) dichlorobenzene. Log
scale GIXD pattern of P3HT thin films; (c) chloroform; (d) dichlo-
robenzene. Inset images is magnified GIXD (010) pattern in the
scan range from 19° to 27°.
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Figure 3. Tapping-mode AFM phase images of the P3HT thin films
using chloroform by the different acceleration times: (a) 1s; (b) 5s
and using dichlorobenzene by the different acceleration times; (c)
1's; (d) 5s. Inset shows AFM height images.
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Figure 4. Video microscopy image of the spin coating process by the different acceleration times using (a) chloroform; (b) dichlorobenzene.

(a) (b)
@ '0fcF @ 100fDCB
g 8} g 75} Solidification
= Solidification =
c 6f c
e 2 50
-t L
o 4} ©
o o
= E 25 Liquid-like
5 2‘. T i H R SMAATS
° 4 i ©
] D.g-; . iy ul o 0

0 1 2 3 4 5 6
Accel. Time (s)

1 .2 38 4.5 6
Accel. Time (s)
Figure 5. Graph for solidification time with acceleration time; (a)
chloroform; (b) dichlorobenzene.

ylulko.

3l g ot 22T ES AMESte] P3HT BHehe Al %8
A5, 715 Al7ko] STt meEl azAs) Albe] vlgke] &
)

nlgit) v, ez 2dds
7ol E ALA|EE A A wlg = %
Atk 21 & F AUtk o] Tt 22 v
& ARg-ate] P3HT ehahe Alxd 74 =

7R A7 PIHT 22ke] 27129 Ase 24
&= MRte Ae & 5 o

>
P
st
ol
o
=2
rr
N
4
>

Zay, Al454 A35, 20213

6=
14

Figure S 7R A7k w2 P3HT 8fet Eix] X
Ele] 1714 57 WslE veRd Aot Y 4 (transfer
curve) 54 =89 ASE -60 VE Q1713 AdE]olA] Alo]
E S +60 VoA -60 V7EA] 2~3te] Hlo] 2pehe A,
Aol 25T FEEFECE A% P3HT v
a2 gafe] w2 HjHoE 13 1x9] 7k AZkA Hu)
AFFe] 293 pAR W2 e B o 7k A7ke] 522
S0 HUAF7E 14.1 pAR S71IGIh tE2 2810
2 A|ZH P3HT Bl2k2 vlo] =2 vjoz <lsl Ho «
Fael 100 AR FJd ez =& e BT, 7k A7
2 o) HHAFT 10.8 pAR H37F A2 19
e, 2
In=—H(VG=V7) M
Ip=drain current
W = channel width (2000 pm)
L = channel length (100 um)

C;= capacitance of insulator (10.8 nFem?)

A FACERE 4 (1) ol8d] vt 715 At
o] 2 A ol T =g AlLtste, Suljol mE AT}
ol 5% W3l AgS Figure 6(c)ol A2l F22¥E
o2 AzE upake] g 7 Algbo] 5281 7350l HAE



o] AR 2714 540l viAle 9% 441

-
N

(_ln)1f2 (”A)HZ
[=2] w0

=)

60 30 0 30

T -
?,?3(9? 30 0 30 60

-
'D'DCE 104
3 I:|"“'--...|:|.....---L‘l— l:l-'
—* J10°
- -~
{10°
2 3 4 5

Accel. time (s)

Figure 6. Transfer curve (drain current vs. gate voltage) at fixed drain voltage of -60 V on both the linear and logarithmic scale for P3HT
thin films from different acceleration time using (a) chloroform; (b) dichlorobenzene; (c) average field-effect mobilities and 7,,/I, ratio of the

P3HT thin films with the various acceleration time.
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