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[Abstract] Organic photovoltaics, OPVs, have lower performance than the inorganic coun-
terparts. Morphology—phase separation and crystallinity of organic semiconductors—is a key
factor for performance enhancement since it strongly affects exciton dissociation and charge
collection. It is suggested that entropy promotes charge separation in OPVs, but further discus-
sion is required, especially in terms of morphology and performance. In this work Helmholtz
energy and entropy of charge separation process were evaluated by graph algorithm, revealing
that Helmholtz energy was drastically decreased by entropy and attained the maximum around
electron—hole separation of ca. 6 nm, and that barrier to overcome the maximum depended on
morphologies. Furthermore, Dynamic Monte Carlo simulations of charge separation elucidated
that morphologies with lower barrier of Helmholtz energy tended to have higher separation
efficiencies and that the small acceptor domains in donor domains were recombination centers.
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Fig. 2: (a) Internal energy U, Helmholtz energy F, and entropic term —7 of the morphology (Fig. 1). (b) The

barriers vs fAe¢ of the morphologies. (c) The charge separation efficiencies vs barriers of the morphologies.
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