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In the past decades, particular attention has been paid
onto organic molecules comprising st-conjugated moieties
owing to their potential applications in the promising
field of organic electronics [1]. In this framework,
knowledge of the crystal packing of target molecules is of
prime importance since charge transport properties are
highly dependent on the structural arrangement.
Furthermore, it has been demonstrated that charge
transport is effectively driven by the first molecular layers
close to the underlying substrate in the case of Organic
Field-Effect Transistors (OFETs) [2]. Then, structural
characterization studies aiming at seeking eventual
polymorphism in thin films and understanding its
occurrence are mandatory for a rational design of devices
architecture.

In this presentation, we will show results on the
polymorphism of a mono-alkylated (with an octyl chain)
[1]benzothieno[3,2-b]benzothiophene molecule (hereafter
called C8-BTBT) in bulk samples and thin films.
Alkylated BTBT molecules are currently among the most
promising candidates to be used as solution-processed
air-stable high-performance organic semiconductors [3].

We proved the existence of three distinct polymorphs
for C8-BTBT bulk samples, called forms I, II and III,
forms I and III being observed at room temperature and
form II at high temperature. The crystal structures of
forms I and III have been determined from X-ray powder
diffraction data and both consist in lamellar arrangement
composed of bi-layers of “head-to-head” (or “tail-to-tail”)
stacked molecules.

Grazing incidence X-ray diffraction measurements on
C8-BTBT thin films showed that the same structural
arrangement is revealed in all thin films independently of
film thickness and corresponds to form III observed for
bulk samples, then discarding the possibility of a
substrate-induced phase [4] for this compound. A
tentative explanation of this result will be given in our
presentation based on the crystal structure determined for
form III.
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