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Hygroscopic Characteristics of TiO2-x Thin Film Humidity Sensors
by RF Magnetron Sputtering
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Abstract

TiOzx thin film humidity sensors have been fabricated by sputtering method and their physical and
hvgroscopic characteristics have been investigated. The sputtering conditions and sintering conditions
affect the sensor's sensitivity toward humidity. AES and SEM micrographs were taken for the
analysis of crystal structures, surface morphology caused by adsorbed water vapour. TiO: « humidity
sensors showed negative impedance-humidity characteristics and the sensor which was fabricated by
experimental condition 2(zf power of 200W) showed higher sensitivity and linearity than others. Then
the slope of the sensor was about 0.794 K£2/%RH and the response time of TiOzx humidity sensors
was about 2 min. for adsorption and about 3 min. for desorption at the operating temperature of 30T.
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Fig. 1. Humidity sensing mechanism of metal oxides.
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Table 1. Preparation conditions of TiO:2x thin films.
Sputtering | Rf-power Working Substrate
.. Pressure .
condition (W) temp.(C)
(mTorr)
1 200 10 200
2 200 50 200
3 200 20 100
4 200 20 300
5 100 20 200
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Fig. 2. Schematic diagram of humidity characteristics Fig. 3. TiOzy thin film thickness-sputtering time
measurement set-up of the sensor. characteristics.
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Fig. 4. Auger electron spectrum of TiO»« thin film.
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Fig. 5. Dependency of impedance-relative humidity
characteristics of the sensor on the
preparation conditions of the TiO:-x thin film.
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Fig. 6. Dependency of impedance-relative humidity
characteristics of the sensor on heat-
treatment temperatures.
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by adsorption and desorption of TiO»x
thin film.
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