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In this paper, we discuss molecular properties, layer separation, and phase
transition behavior investigated by molecular dynamics (MD) simulations for
organic semiconductor molecules.

Flexible organic electronic devices have been extensively studied in recent
years because of their unique properties that differ from those of conventional
inorganic electronics. In this study, we conducted MD simulations to understand
the microscopic behaviors that are difficult to experimentally clarify and to
elucidate these mechanisms.

We performed MD simulations for the system in which
6, 13-bis (triisopropylsilylethynyl) pentacene (TIPS-P) and atactic polystyrene
(aPS) are mixed in a toluene solvent. It has been experimentally reported that
the mixture of TIPS-P and poly (o -methylstyrene) applied ﬁsing a solution
process forms a tri-layer structure during thin film formation, however, the
mechanism and the molecular orientation and arrangement at the interface have

not been revealed. We aimed to clarify the effect of molecular orientation at
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the interface between the vacuum/deé(phases on device properties by:rebroducing
the evaporation process of a mixture of TIPS~P and aPS with different degrees
of polymerization in toluene sclvent using MD simulations. From the results,
a tri-layer structure was observed for the system of the higher degree of
polymerization of aPS. [t was also revealed that in such a system, TIPS-P might
have a parallel orientation respect to the interface of the vacuum/bulk phases.

Inoue et al. developed new derivatives of asymmetric
[1]benzothieno[3, 2-b]{1]benzothiophene (BTBT), o, # and o tolyl-BTBT-Cy.
These three derivatives exhibit a significént difference in the solubilities
| and melting points despite the very small structural difference. However, it
has not been revealed why these differences in molecular structure affect the
solubility and melting point. We performed MD simulations for each of the s~
and p-tolyl-BTBT-C, crystals to elucidate the effect of the position of the
methyl group and the mechanism of molecular diffusion betweeq layers and
flip—flop motion. Although we could not observe the liquid crystal transition
in nttolyleTBT—Cw, we succeeded in observing the crystal/Smectic E
(SmE) /Smectic B (SmB) transitions in p~tolyi-BTBT-Cy. In addition, the analysis
of MD simulation around the SmE/SmB transition temperature revealed the

molecular diffusion and flip-flop dynamics.
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