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A novel UV lithographic technique for the patterning of mesoporous oxide thin film is
developed. This patterning method requires neither initiators nor polymerizable moieties
which are essential for a conventional photolithographic approach. This UV lithographic
technique is based on UV-induced water affinity changes of conventional block copolymer
(Pluronic) . In the present study, Pluronic series play the dual role of structure-directing
agent for the formation of mesopores as well as activator for micro pattern fabrication. As a
result, this method allows for the fabrication of patterns on various types of mesoporous
metal oxide (silica, organosilica, zirconia, and alumina) films.
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Patterning on mesoporous oxide films

Applications

, * Sensor
* Optical waveguide

* Optical components

* Insulating film

Fig.1 A Schematic illustration of a patterned mesoporous oxide film and their expected applications
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Fig. 2 Schematic illustrations showing the UV lithographic process
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Fig. 3 Patterned mesoporous silica film. (a) Optical image. (b) Optical microscopy image and (d)
corresponding surface roughness measured with a profilometer. (c) TEM image showing the
mesopores.
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Fig.4 GI-SAXS profiles of UV-irradiated (UV) and UV-unirradiated (Dark) parts.
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Fig.5 Patterned mesoporous organo-silica films derived from various organosilane; (a)

triethoxymethylsilane, (b) 3-glycidoxy propyltrimethoxysilane, (c) triethoxyphenylsilane, and (d)
3- (Trimethoxysilyl) propylsuccinic anhydride.
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Fig.6 (a) An optical image and (b) a TEM image of a patterned mesoporous zirconia film. (c) An
optical image and (d) a TEM image of a patterned mesoporous alumina film.
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