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Highlights:

o Explaining the effect of fluorine and cyano substitution in polymer donor
materials from a theoretical perspective.

e The substituent of asymmetric-cyano-groups and fluorine in polymer 3 and 4
performs better balance between large open-circuit voltage (Voc) and high
short-circuit current (Jsc) in OSCs.

e The designed molecules 3 and 4 with higher ratios of intermolecular charge
transfer and recombination rates (Kinter-ct/Kinter-cr) are promising donor
materials.

Abstract: A series of polymer donor materials 1-5 based on diketopyrrolopyrrole and
thiophene unit which have been widely used in organic solar cells (OSCs) were
investigated based on quantum chemical calculations. The effect of fluorine and
cyano substitutions in polymer donor materials was focused on. Based on the
investigation on electronic structures and optical properties of the reported molecules

1 and 2 and the analysis on some parameters relevant to charge dissociation ability at
1
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