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Bond Cleavage Effect of 2D-Extended A’ Core in A-D-A’-D-A Type Non-Fullerene Acceptor for
Organic Photovoltaic Devices (Graduate School of Engineering, University of Hyogo)
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We prepared novel acceptor-donor-acceptor’-donor-acceptor (A-D-A’-D-A) type non-fused
ring electron acceptors, CRIC and BRIC, both of which have a quinoxaline (Qx) derivative as the
central A’ unit. Phenanthrene is fused to the Qx ring in BRIC, whereas the 4a-4b bond of the fused
phenanthrene is cleaved in CRIC. This bond cleavage at 4a-4b had an insignificant impact on
optical properties and energy levels. However, CRIC exhibited a considerably lower aggregation
tendency compared to BRIC, attributed to the moderate intermolecular interactions in CRIC, as
revealed by 'H NMR spectra at various concentrations. In blend films with a conjugated polymer
donor PBDB-T, photoluminescence (PL) quenching was more efficient for CRIC (95%) than for
BRIC (90%), suggesting more effective exciton diffusion to the donor—acceptor interface in
PBDB-T:CRIC due to smaller domain sizes. As a result, the CRIC-based organic photovoltaic
(OPV) device exhibited a higher short-circuit current density (20.3 mA cm2), resulting in a
superior power conversion efficiency (11.6%), compared to the BRIC-based device (17.2 mA
cm 2 and 8.2%, respectively).
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Figure 1. (a) Structures of CRIC and BRIC. (b) J—V characteristics of OPV devices.
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