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Continuous efforts have been devoted to improve the performance of optoelectronic devices such as organic field-effect transistors (OFETs) and organic photovoltaic cells (OPVs). Device performance significantly depends on the charge transport and transfer properties of the organic semiconducting polymers that serve as the active layer of the devices. To investigate the potential strategies to enhance the properties of π conjugated semiconducting polymers, our group designed three polymers having the same backbone structure, but different side chains: one with a linear side chain, pTBTD-OD, and two with branched side chains at different branching sites, pTBTD-5DH and pTBTD-2DT.  The polymers were synthesized and characterized in terms of their electrochemical, photophysical, thermal, and charge carrier transport properties.  Characterization results indicated that, compared to pTBTD-OD which possesses a linear side chain and pTBTD-2DT whose side-chain has a branching site close to the polymer main chain, pTBTD-5DH with a branching site relatively remote from the backbone has significantly superior properties including better solubility and charge carrier transport. The improved solubility of pTBTD-5DH allows for further solution processing, and the superior charge carrier transport enhances the performance of optoelectronic devices. This result emphasizes an important correlation between side chain molecular structure and the ultimate properties of π conjugated semiconducting polymers in device configurations. Future research will explore the impact of alternative polymer processing methods on the high-performance semiconducting polymer, pTBTD-5DH, to further improve its properties when applied to optoelectronic devices.
