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Hole-Transporting Thienothiophene-containing Conjugated Polymers: Synthesis and
Application to a Perovskite Solar Cell (Dept of Applied Chem., Waseda Univ.) (OMasaki Minai,
Teruhiro Fukushima, Kenichi Oyaizu, Hiroyuki Nishide, Takeo Suga

Poly(3-hexylthiophene) (P3HT) has been utilized as a dopant-free hole-transporting layer
for a wide bandgap perovskite solar cell due to its high hole mobility. In this study,
thienothiophene-containing polythiophene P1 with high co-planarity was designed,
synthesized, and applied to perovskite solar cells in order to match the HOMO level.
Regioselective reductive polymerization and more simple oxidative polymerization were
performed respectively to give P1. The HOMO level of P1 was estimated to be -4.9 eV, which
was deeper than that of P3HT (-4.7 eV). The photoelectric conversion properties were
correlated with the molecular weight and crystallinity.
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Figure 1 Chemical structure of P1. Figure 2 Photoelectron

spectroscopy in air of P1.
1) Zeng, Q. et. al., Adv. Mater. 2018, 30, 1705393.
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