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Development of thermoelectric simulation methodology based on density functional
theory and application to organic materials
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Well-used perturbation theory, such as deformation potential approximation,
is not applicable to organic semiconductors, since electron-phonon coupling of organic
semiconductors is much larger than that of inorganic ones. To compute the thermoelectric properties
without use of perturbation theory, we extended our “ time-dependent wave-packet diffusion
TD-WPD)” approach, which enables us to calculate the charge transport properties using the
wave-packet dynamics based on quantum theory. We applied the approach to an organic semiconductor,
and showed validity of the approach. Furthermore, we investigated the electronic state and transport

properties of n-type organic semiconductors, because not only p-type but also n-type organic
semiconductors with high mobility are required to realize organic thermoelectric devices. As the
result, we found that, different from p-type organic semiconductors, intramolecular vibrational
(phonon) modes significantly affect the mobility of n-type ones.
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