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Exploration of Chemical Modification Methods of Silicon Oxide Films with
Redox-Active Metal Complexes toward Application of
Gate Insulator Films to Organic Field-Effect Transistors
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Redox-active self-assembled monolayers (SAMs) have received attention from the
viewpoint of basic research and application. In this study, we explored coordination linkages
between surface atomic groups of insulators and transition metal centers of complexes for
creating new functional surfaces. A simple operation of immersing silicon oxide substrates in
a dichloromethane solution of the Pt complex for 24h enabled ligand exchange between
DMSO ligands and OH groups of substrate surfaces. The SAMs were characterized by X-ray
photoelectron spectroscopy and atomic force microscopy measurements. Homogenous thin
films of an organic semiconductor were successfully deposited on the SAM by vacuum
thermal evaporation. The resultant OFET exhibited good p-channel transfer characteristics
under ambient conditions. These improvements resulted from of the unique engagement of
the SAMs and the organic semiconductor molecules containing the common 7 -conjugated
framework.
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Fig.1 (left) Preparation of SAMs with a Pt Complex on silicon oxide film. (right) Microscope images of
water contact angle measurements for silicon oxide surfaces before and after the modification with
SAMs.
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Fig.2 (a) XPS spectra of SAM on substrate surface. (b) AFM image of SAM on substrate surface and
height profile along the yellow line. (c) Schematic representation of SAM.
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Fig.3 (a) AFM image of on organic semiconductor film surfaces in SAM and height profile along the
blue line. (b) Transfer characteristics of SAM-containing devices.
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