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Study on the Morphologies and Electrical Properties in Polymer Blend

Thin-Films Based on Two Poly(3-hexylthiophene) Conjugated Polymers
with Different Regio-regularities
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Jeong Woo Yun™**, Yeongun Ko*', Mincheol Chang™'

ABSTRACT: Poly(3-hexylthiophene) (P3HT) is a conjugated polymer that is highly soluble in organic solvents and is
readily available. However, its electrical properties as an active channel in electronic devices are not enough for
practical applications, necessitating further improvement in the properties. In this study, we demonstrate that the
blending of two P3HT polymers (i.e., regio-regular (RR) P3HT and regio-random (RRa) P3HT) with different regio-
regularities can significantly improve charge transport characteristics of the blend films. The morphological and
electrical properties of the blend films were systematically investigated by varying the ratio between two P3HT
polymers. Atomic force microscopy (AFM), X-ray diffraction (XRD), and UV-visible absorption spectroscopy (UV-vis)
were employed to evaluate the morphological and optoelectronic properties of the blend films. The crystallinity of the
blend films increased with increasing the content of RRa-P3HT to 20 wt% and gradually decreased as the content
increased to 80%. Consistently, the highest charge carrier mobility was obtained from the blend films containing
20 wt% RRa-P3HT, which value was measured to be 0.029 cm?/V-s. The values gradually decreased to 0.0007 cm’/V-s
with increasing the content of RRa-P3HT to 80 wt%.
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Fig. 1. Transfer curves of OFETs based on RR-P3HT/RRa-P3HT
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Fig. 2. Charge carrier mobility in RR-P3HT/RRa-P3HT blend films
with different RRa-P3HT concentrations
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Fig. 3. Topology and Phase AFM images of RR-P3HT/RRa-P3HT blend films with various RRa-P3HT concentrations
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