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We modeled to elucidate a relationship between charge mobility and degree of
structural order of molecules in molecular aggregates, and related order parameters to electronic
transport properties, using molecular dynamics simulations and quantum chemical calculation of some
particular molecules. We took account of three factors, i.e., energetic disorder for localized carrier
states, the reorganization energy for the formation of polaron and the transfer integral distribution for
the nearest neighbor pairs using combination of quantum chemical calculation, molecular dynamics
simulation and Monte Carlo simulation for Marcus type of hopping transport.

Our model can propose concepts how we can design the organic semiconductive materials with high
performance and show a guideline for molecular design of organic semiconductors available for organic
transistor materials in printed electronics.
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