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Viologen-based cationic electron-collecting monolayer materials (Institute for Chemical
Research, Kyoto University) O Yuki Miyake, Shota Hira, Tomoya Nakamura, Minh Anh
Truong, Richard Murdey, Atsushi Wakamiya

Charge-collecting materials that selectively extract charges (holes and electrons) are a
critical component of high-performance perovskite solar cells. While hole-collecting
monolayers are widely used, electron-collecting monolayers (ECMs) are still under
development. For example, we have recently reported ECMs based on thiazolidinone skeletons,
resulting in power conversion efficiencies (PCEs) of around 13%."' In the current work, we
demonstrate how cationic m-conjugated molecules can extract electrons more efficiently than
conventional neutral molecules. A bipodal viologen derivative, Bis-PA, bearing two
alkylphosphonic acid anchoring groups to the transparent electrodes was designed and
synthesized as a cationic ECM. The PCE of the solar cell devices using Bis-PA reached 17.3%.
In this presentation, the characteristics of viologen derivatives as ECMs will be discussed and
compared with the reference compounds (monopodal: Et-PA and Mono-PA,) noting the key
influence of the anchor group.
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Figure 1. Device structure of perovskite solar cells, viologen-based electron-collecting monolayers,
and J-V curves of Bis-PA-based PSCs.
(1) Y. Miyake, T. Nakamura, A. Wakamiya et al., Chem. Asian. J. in press.
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