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Abstract

Molecular dynamics simulations of thin film growth
of organic semiconductors are presented. This study is
intended to examine the concepts experimentally pro-
posed by various researchers.

1. Introduction

Thin film growth of organic semiconductor molecules is
critically important to fabricate high performance organic
devices. Variety of techniques are now applied for the or-
ganic thin film growth including physical vapor deposition,
inkjet printing and solvent vapor annealing. The atomic /
molecular scale mechanisms involved in the crystal growth
in these techniques have not been elucidated in detail. The
factors involving the crystal growth are the van der Waals
interaction between the molecules and molecules and the
substrate surface, and additionally hydrogen bonding and
bond rotation or twisting in some cases. Various parameters
such as temperature, molecular supply flux (in the case of
physical vapor deposition), solvent vapor pressure (in the
case of ink jet printing and solvent vapor annealing) are very
important. In order to resolve various factors involved,
computer simulation is very helpful. Owing to the develop-
ment of fast computers and algorisms, it is now feasible to
simulate the crystal growth by molecular dynamics with
classical force field.

2. Methods

In this work, molecular dynamics simulation packages
Gromacs and Tinker were used with several established
force field parameters. Some parameters were adjusted by
using the information obtained by quantum chemical calcu-
lations.

3. Results and Discussions

We will present some of our recent results on the simu-
lation of crystal growth, which are intended to answer the
questions posed from experiments as shown in Table 1.
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concept

problem

ref.
epitaxy and crystal orientation accurate prediction 1
polymorphism accurate prediction 2.3
graphoepitaxy effect of surface modification 4
surface steps roles mn thin film growth 5,6
polymer friction transfer substrate mechanism of “epitaxy” 7.8
nucleation kinetic control 9.10
epitaxy and lattice pressure critical thickness 11
selective epitaxy accurate prediction and control 12,13
electronic interaction accurate prediction 14
solvent vaper annealing mechanism and control 15

Table 1: Concept and problems to be solved in crystal growth of organic thin films
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