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Structural Analysis of Interfacial Charge-Separated State in Non-Fullerene Organic Cells by
Time-Resolved Electron Paramagnetic Resonance Spectroscopy('Fuculity of Science, Kobe
University, *The Institute of Scientific and Industrial Research, Osaka University, *Molecular

Photoscience Research Center, Kobe University) O Kasumi Murayama,' Seihou Jinnai,
Yutaka Ie,?> Yasuhiro Kobori®

Non-fullerene acceptors have been attracted attention to boost the efficiency of the organic
solar cell because of their tunable molecular energy levels and potentials for low-cost
production. In this study, we employed electron-accepting thiophene-based oligomers (TT-
FehT-DCI) substituted with orthogonally fused fluorene units in the photoactive layer to
elucidate a relationship between three-dimensional conformation and the power conversion
efficiency. For this we analyzed photoinduced charge-separation process of blend films of
PBDB-T/TT-FehT-DCI using time-resolved electron paramagnetic resonance (TREPR)
spectroscopy. TREPR spectrum exhibited a clear microwave emission/absorption (E/A)
polarization pattern at the field positions of the g-values of oxidized PBDB-T and of thiophene-
based oligomer, suggesting generations of spin correlated radical pairs by a long-range charge
separation.
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