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In-situ observation of dynamic processes during organic semicon-
ductor thin film deposition and strain-stabilization of metastable states
YANG LI, JING WAN, Department of Physics and Materials Science Program,
University of Vermont, DETLEF-M. SMILGIES, Cornell High Energy Synchrotron
Source, Cornell University, NICOLE BOUFFARD, Microscopy Imaging Center, Col-
lege of Medicine, University of Vermont, RICHARD SUN, Angstrom Sun Tech-
nologies Inc., RANDALL HEADRICK, Department of Physics and Materials Sci-
ence Program, University of Vermont — In-situ optical spectromicroscopy in re-
flection mode is used to study the growth mechanisms and thermal stability of
6,13- bis(trisopropylsilylethynyl)-pentacene (TIPS-pentacene) thin films. The re-
sults show that the films form in a supersaturated state before transforming to a
solid film. Molecular aggregates are observed by optical spectroscopy in this super-
saturated region corresponding to subcritical nuclei in the crystallization process.
During deposition on a heated substrate, a progressive blue shift of optical absorption
peaks of the solid film is observed at higher deposition temperatures due to a con-
tinuous thermally driven change of the crystalline packing. As crystalline films are
cooled to ambient temperature they becomes strained although cracking of thicker
films is observed, which allows the strain to partially relax. Below a critical thick-
ness of 30 nm, cracking is not observed and the films are constrained to the lattice
constants corresponding to the temperature at which they were deposited. An high
averaged hole mobility about 2 cm2v−1s−1 is obtained for strained TIPS-pentacene
thin films deposited at 135C.
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