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Abstract: Since organic semiconductor thin films can be fabricated in a large area by a solution process, the organic opto-
electronic devices have many advantages in terms of manufacturing costs compared to inorganic electronic devices and
light and flexible electronic devices can be implemented, which is suitable for wearable devices due to the soft char-
acteristics of organic molecules. However slow charge transport characteristics and low stability, compared to inorganic
semiconductor-based electronic devices, are challenges to the commercialization of organic electronic devices. Many
researchers are developing a self-assembled thin film optimized for crystallinity, morphology, and molecular orientation
to improve the performance of organic optoelectronic devices. Herein we examine various additives that can induce self-
assembly of a conducting polymer used as an active layer in organic optoelectronic devices and examines the effect of
additives’ solubility parameter on the self-assembly behavior of conducting polymer and their correlation with the device
performance.
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Figure 1. Schematic illustration of charge transport mechanism in
crystalline conjugated polymer thin film.
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Figure 2. (a) A schematic illustration of the blade-coating; (b) Nor-
malized UV-vis absorption spectra of pristine and aged UV-P3HT
thin films; (c) Average mobilities of in parallel and vertical direc-
tions; (d) Schematic diagram of blade-coated films. Reproduced
with permission from Ref. 11, P. H. Chu et al., ACS Chem. Mater.,
2016, 28, 9099-9109.© 2016, American Chemical Society.
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Figure 3. Hansen solubility parameter diagrams for P3HT and
selected solvents. Solvents in blue are considered to be good sol-
vents for P3HT while solvents in red are poor solvents. Reproduced
with permission from Ref. 36, M. C. Chang et al., ACS Nano, 2013,
7, 5402-5413.© 2013, American Chemical Society.
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Figure 4. (a) Photographs; (b) AFM phase images of 96% RR
P3HT films obtained by spin-coating CF solutions containing dif-
ferent DCB ratios; (c) Magnified AFM image of the 96% RR P3HT
film obtained from a CF/DCB-5 vol% solution. Reproduced with
permission from Ref. 39, J. W. Jeong et al., ACS Appl. Mater. Inter-
faces, 2018, 10, 18131-18140.© 2018, American Chemical Society.
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2986.© 2020, American Chemical Society.
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