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Materials Structural Control : The morphology and structure of catalyst materials for solving energy problem and sensing materials for
environmental and pollutant gases and volatile organic compound gases are controlled by hydrothermal treatment and anodic oxidation of
metal oxides such as SnO,, TiO,, WO, (Fig. 1). As other aspects, the quenching technique of high temperature and high pressure phase is
artificially developed for discovering new functional materials.
Development of Functional Devices : An electrode is designed with milli/micro/nano order using screen printing, ultraviolet photolithography,
and electron beam drawing (Fig. 2). The electronic properties of metal oxides films are evaluated with various morphologies on the electrode
for discovering new functions such as catalyst and sensor (Fig. 3).

Functional devices are constructed by using both techniques of bottom-up for control of materials structure and top-down for designing
electrodes with UV-lithography and EB drawing.
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Figure 1 SEM images of (a) TiO, nanotube arrays Figure 2 Interdigitated Au electrodes with gap of Figure 3 MWCNT arrays formed on Fig. 2b: (a)
and (b) cuboid WO;. (@) 15 mm, (b) 5 uym, and (c) 200 nm. morphology and (b) sensing properties to gases.



