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ABSTRACT

This thesis presents the fabrication of indium oxide thin film ozone sensor. The main
purpose of study and research is to develop the ozone sensor with high sensitivity. Firstly, the
preparation of indium oxide (In,0,) thin film. Thin In,O, film was deposited on (100) silicon
substrate using RF sputtering under Ar: O, ratio 50:50, 85:15, and 100:0 with film’s thickness
1000 to 4000 angstrom and film’s crystallization was performed by annealing at 400 to 700 °C for
1 hr. Several parameters in film growth and annealing have been varied to study of properties of
thin films inclusion film’s thickness and refractive index (n) using Ellipsometer, structure of films
using X-ray Diffractometer (XRD), grain size using Scanning Electron Microscope (SEM),
electric properties of films using Hall’s Effect, film’s component using Energy Dispersive X-ray
Analysis (EDX), and ozone sensitivity for fabrication of ozone sensors. Structure of ozone
sensors consist of silicon diaphragm substrate, micro heater, resistance temperature detector
(RTD), and electrode. We will also investigate the effect of temperature on sensor operating at
150 to 350 °C. From this study, the sensors can detect ozone (10 mg/hr at 350 °C) with sensitivity
about 95 percent, response time of 120 second and recovery time of 30 second. The sensor can
improve the sensitivity by doping aluminum (Al), palladium (Pd), platinum (Pt), and ferric (Fe)
into the thin film indium oxide. The sensor has most sensitivity in condition Fe dope with
sensitivity of 98 percent, response time of 90 second and recovery time of 30 second. In addition,

this sensor can accurate detect any concentration level of ozone quantity.
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