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Theoretical study of a non-fullerene acceptor molecule with long excited-state lifetime in the
film state (Faculty of Engineering, Kyoto Univ.,*Graduate School of Engineering, Kyoto Univ.,
'ESICB, Kyoto Univ., *Fukui Institute for Fundamental Chemistry, Kyoto Univ., >iCeMS, Kyoto
Univ.) OTakumi Urakami,! Hirofumi Sato,>* Hiroshi Imahori,>> Masahiro Higashi>*

TACIC" is an acceptor-donor-acceptor (A-D-A)-type non-fullerene acceptor (NFA),
incorporating a thienoazacoronene, which exhibits self-assembly behavior, as the donor core.
Although TACIC has a similar structure and bandgap to ITIC, a representative A-D-A type
NFA, the TACIC film has a 50 times longer S; excited-state lifetime than the ITIC
film. We analyzed TACIC and ITIC with theoretical methods to clarify this significant
difference.

Quantum chemical calculations on the monomer suggest that the twisting of a
double bond is involved in the relaxation of the excited state. We further performed
quantum chemical calculations on several different stacked dimers and molecular
dynamics (MD) simulations of the amorphous thin films, suggesting differences
between TACIC and ITIC film structures. The relaxation process in the film state was
also examined based on the calculated results.
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S, excited-state lifetime

In CHCl3 Film State
TACIC 220 ps 1590 ps
ITIC 176 ps 26 ps
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