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Hole Collecting Monolayer Materials Based on Triazatruxene Skeleton for Efficient Perovskite
Solar Cells (Unstitute for Chemical Research, Kyoto University, *Department of Chemistry,
Faculty of Science, Hokkaido University) OTsukasa Funasaki,' Lucas Ueberricke,! Wataru
Nojo,> Minh Anh Truong,! Richard Murdey,! Takumi Yamada,! Shuaifeng Hu,! Tomoya
Nakamura,' Yoshihiko Kanemitsu,' Takanori Suzuki,? Atsushi Wakamiya'

The development of perovskite solar cells (PSCs) has been accompanied by an intensive
search of suitable charge collecting materials. Compared to conventional organic hole
collecting materials, monolayer materials are more suitable for scalable and stable PSCs due to
their simple processing without the requirement of dopants. In this study, we designed and
synthesized a series of triazatruxene derivatives bearing phosphonic anchoring groups for
effective hole collecting monolayers (Figure 1). The PSCs using these hole collecting
monolayers showed power conversion efficiencies of up to 23.0% (Figure 2). The detail
molecular design, characterization as well as device evaluation will be discussed.
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Figure 1. Chemical structures of Figure 2. J-V curves of the champion device
synthesized hole-collecting materials. based on 3PATAT-C3.
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