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Abstract

The effect of static magnetic fields on the molecular growth of vanadyl phthalocyanine (VOpc) layers was investigated. In
order to probe device performance, organic field-effect transistors (OFETs) with bottom drain and source electrode
configuration was carried out. OFET channels are formed with the organic semiconductor VOPCc thin films with about 100
nm thickness. Organic molecules were grown under magnetic fields either parallel or perpendicular to the plane of the
electrodes. The computed field-effect mobility was determined to be 2.40 cm2 V-1 s-1, 1.25 cm2 V-1 s-1, and 0.67 cm2
V-1 s-1 for VOpc layers under magnetic field parallel, perpendicular, and no field, respectively. Molecular orientation and
crystallographic properties were investigated by polarized Raman spectroscopy measurements. The vibrational spectra
reveal that for device production under a parallel magnetic field, VOpc molecules grow in the so-called face-to-face
arrangement with the pc plane parallel to the substrate. VOpc layers grown under a magnetic field perpendicular to the
substrate are face-to-face ordered with the pc plane tilted with respect to the source and drain plane. In the case of VOpc
layers grown in absence of magnetic fields, molecules are face-to-face arranged with the pc plane parallel to the drain or
source electrodes and tilted on the OFET channel.
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