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Single crystal field-effect transistor of tetrabenzoporphyrin with a one-dimensional columnar
packing motif exhibiting efficient charge transport properties (Graduate School of Science and
Technology, Nara Institute of Science and Technology) OHironobu Hayashi, Juanjuan Zhu,
Kyohei Matsuo, Naoki Aratani, Hiroko Yamada

Due to the large and rigid m-system, tetrabenzoporphyrins are promising candidates as
efficient p-type semiconducting materials. In this study, the charge transport properties of 5,15-
bis(triisopropylsilylethynyl)tetrabenzoporphyrin (TIPS-H.BP) and its metal complexes were
investigated. Their crystals were grown by drop-casting the toluene solution on the
octadecyltrichlorosilane modified Si/SiO; surface. The single crystal field-effect transistors of
TIPS-H,BP clearly exhibited better hole mobility than its metal complexes. The long-range
one-dimensional columnar structure of TIPS-H;BP contributed to the efficient charge transport
property, whereas the charge transport was suppressed in the case of the metal complexes
because of their “triad-like” structures in the column.
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Figure 1. Packing structures and hole mobilities of TIPS-H2BP and its metal complexes.
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