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Photovoltaic properties of m-conjugated polymers based on fused cyclic imide and amide

skeletons ('Graduate School of Engineering, Kyushu University, 2IFRC, Kyushu University)
OYuichi Tsuchii,!* Menda Taiki!?, Sunbin Hwang?, Takuma Yasuda'~

n-Conjugated polymers, P(BDT-BTI) and P(BDT-BTA), based on cyclic imide and amide
skeletons were designed and synthesized for the application in organic solar cells (OSCs)
(Fig.1a). By introducing electron-withdrawing imide and amide groups, P(BDT-BTI) and
P(BDT-BTA) exhibited deep HOMO levels, leading to the enhancement of open-circuit
voltage in OSCs. In addition, transmission electron microscopy revealed fine phase separation
structures in the blend films with a typical non-fullerene acceptor material, IT-4F. In the X-ray
structural analysis, P(BDT-BTA) blended films exhibited strong peaks attributed to n-m
stacking interactions and high crystallinity, while no strong peak was observed in the P(BDT-
BTI) blended films. As a result, a maximum power conversion efficiency as high as 9.6% was
obtained for OSCs using P(BDT-BTA) as a donor material by combining with IT-4F, without
any processing additives and/or additional post-treatments (Fig.1b).
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