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Development of acenedichalchogenophenedione-based organic semiconductors for
near-infrared-active organic photodetectors

Kawabata, Kohsuke
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For the development of near-infrared (NIR) absorbing organic semiconductors

for the application of NIR-active photodetectors, a series of new donor-acceptor-donor (D-A-D)
organic semiconductors based on acenedichalcogenophenediones, which are fused-ring quinoidal
structures, were synthesized and characterized. The D-A-D organic semiconductors synthesized in this
study have an intense absorption band around 600-1000 nm in the solution state, whereas in the
thin-film state, the absorption edges red-shift to 1000-1800 nm despite their neutral and closed
shell electronic structures. Furthermore, organic field-effect transistor devices based the thin
films exhibited air-stable ambipolar charge transport properties with hole and electron mobilities
of up to 0.2 cm2/Vs. These results suggest that the acenedichalcogenophenediones are the promising
building units for the development of NIR-absorbing organic semiconductors.
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