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ABSTRACT

Sensing properties of -Fe,O5 thin film to reducing gases such as CH, and CO were systematically examined after
deposition on Al;0, subsirate by PECVD(Plasma Enhanced Chemical Vapor Deposition) technique. Microstructure of
deposiled -Fe;0y thin film showed the porous island structure. This specimen was annealed at 450, 550, 650°C (o
enhance the gas sensing properties and investigated mn terms of CO and CH,,, concentration from 500 ppm to 3,000 ppm
at operating temperature of 350°C. The gas sensitivity(%) to C,Hj, measured at the operaling temperature of 350°C was
98. 24 (highest sensitivity}, 69.51 10 CO and 2% to CH, respectively
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Fig. 1. Schematic diagram of PECVD system.
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Table 1. Deposition Condrtion of ¢-Fe,O5 Thin Filmsy
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Fig. 2. The siructure of thin GGlm sensor : {a) pattemns of electrode and heater and (b) c1oss sectional view.
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Fig. 3. X-ray Duffraction patiern of thin film at various
depositon temperature : {a) 80°C, (b) 100°C, (¢} 120°C,
(dy 150°C, (e) 180°C, (f) 250°C and {g) 350°C.
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Fig. 4. SEM micrographs of the thin film at various RF power : (a) 100W, (h) 150 W and (c) 200W.
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Fig. 5. SEM micrographs of thun fitm at various deposttion rates : (2) 80 A/min. (b)120 A/min and (c) 160 A /imin.
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Fig. 7. XRD patterns of thin film by heat treatment process
with different temperature : (2} 430°C, (b) 550°C and
(c) 650°C.
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Fig. 6. AFM micrographs of thin film in terms of film deposition rates ; (a) 80 A/mmn, (6120 A/min and (¢} 160 A /min.
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Fig. 8. SEM morpholoy of thin film by heat treatment process with different temperature © (2) 430°C. (b) 550°C aad (c) 650°C.
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Fig. 11. Effect of heat wreating temperature on the sensitivity
of in-situ 0-Fe;03 thin film. (a) 100°C and (b 120°C.
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