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Abstract: In this work, we added small amounts of the non-solvent (acetonitrile) to the chloroform solutions prior to film
formation in order to enhance molecular order of poly(3-hexylthiophene) (P3HT). In the early stage, nucleation sites were
controlled by adding volume ratio of acetonitrile, and nucleated crystals of P3HT molecule were grown by aging the
ordered precursor solution. In the case of the addition of acetonitrile, 6 vol%, the P3HT thin film showed very low crys-
tallinity in the early stage due to low density nucleation sites. After aging the precursor solution, however, highly ordered
P3HT thin film was fabricated. The molecular order and electrical properties of P3HT films were profoundly enhanced
by controlling both volume ratio of added non-solvent and aging time, because nucleation sites and optimum aging time
of crystal growth were dependent on the amount of non-solvent.
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Figure 1. UV-vis absorption spectra of the dilute P3HT solution
with aging time after the addition of acetonitrile: (a) 3 vol%; (b)
15 vol%; (c) 30 vol%. Aging time increases along with arrow direc-
tion.
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Figure 2. UV-vis absorption spectra of the P3HT thin films pre-
pared from precursor solutions with various aging time after the
addition of acetonitrile (6 vol%): (a) initial; (b) middle; (c) final
stage. Aging time increases along to arrow direction. Insets show
photographs of 0.7 wt% P3HT solutions aged for varying periods of
time.
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Figure 3. Intensity ratio between the first (44,) and third (4,.)
vibronic transitions of the P3HT thin films with aging time. Inset
shows the interchain coupling energy,  as a function of the aging
time.
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Figure 4. (a) Transfer characteristics (/p-Vs) of OTFTs (Vp=-80 V)
based on P3HT thin films prepared from precursor solutions with
various aging time after the addition of acetonitrile (6 vol%); (b)
field-effect mobilities obtained from the P3HT FETs as a function
of the aging time.
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Figure 5. Optical microscopic images of the P3HT thin films pre-
pared from precursor solutions for various aging times: (a) 1 min;
(b) 1 h; (c) 3 days; (d) 4 days.
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