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Effect of substrate temperature on microstructure and
NO, sensing properties of WOj; thin films
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Abstract: WO; thin films with various microstructures were deposited at different substrate temperatures using DC
reactive magnetron sputtering. NO, sensing properties of these WO; thin films as the sensing materials were investigated.
The crystal structure and morphology of these WOs; thin films were characterized by X-ray diffractometry and scanning
electron microscopy. The results show that, as the substrate temperature increases, the intensity of (200) diffraction peak
gradually increases for these films composed of monoclinic WOj; structure. The morphology changes from nanopowders
at a low substrate temperature of =75 , to nanofilms at the substrate temperature range of —50-300 , finally to
nanorods at a high substrate temperature of 500 . All the film sensors show the highest NO, response at an operating
temperature of 200 . Under the same conditions, the response increases with the decrease of substrate temperature and
the increase of NO, concentration (volume fraction).
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Fig. 2 Surface and cross-sectional SEM images of WO; thin films deposited at different substrate temperatures
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