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Thin films of planar aromatic molecules are receiving great attention due to the new
applications they offer as well as for the promise of low cost electronics. Copper
hexadecafluorophthalocyanine (F;sCuPc) is one of the few air stable organic n-type
semiconductors and therefore an interesting candidate for organic electronic devices.

A key element for the controlled growth of organic thin films is the substrate, since the
resulting structure depends on the delicate balance between the substrate-molecule and
the intermolecular interaction. The functionalization of the surfaces by self assembling
monolayers (SAMs) allows tailoring the surface properties while preserving the
morphology. We have used AFM and X-ray diffraction techniques to study the growth
and structure of F;sCuPc on SiO; and on functionalized SiO, by octadecyltriethoxisilanes
(OTE). OTE is a methyl terminated SAM with a lower surface energy than SiO,. The
study has been performed for different F;sCuPc film thicknesses.

F16CuPc films grown on SiO, are smooth and show good out of plane order with very low
mosaicity (0.015°). Their (001) plane is oriented parallel to the surface, with the
molecules essentially upright. Films grown on OTE show island growth that gives rise to
large elongated crystallites up to the size of microns. The molecular order on each
crystallite has been resolved by AFM, showing columns that are always parallel to the
long axis of the crystallites. In spite of the morphological differences, the films on OTE
exhibit the same out-of-plane lattice parameter and low mosaicity as on SiO,. Gracing
Incidence X-ray Diffraction (GIXD) measurements indicate that the crystallites on both
surfaces are randomly oriented in the film plane, as expected for the isotropic substrate’s
surfaces. The domain size obtained by GIXD is larger for the films on OTE compared to
those on SiO,. These results are in agreement with the AFM images. The mean lateral
domain sizes for the films on OTE are larger than the mean domain sizes of the OTE
monolayer itself. This indicates that the molecule-substrate interaction is weak enough
not to limit the lateral order of the film.
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Fig. 1) AFM images of the 100 A thick films on SiOz2 (a) and OTE (b) and AFM resolved
molecular order on the sample on OTE. On top, schema of the two different samples.
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