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ABSTRACT

Sn0, thin fiims were fabricated by reactive ion-assisted deposition (R-IAD) and metallic Pd layer with 30 A in
thickness as a catalysl was sub-surface diftused on SnQ» thin film in two different ways by 1on beam sputtering
the first it was #-sifis deposiled on pre-heated substrate at 300°C with cooling down for 1 hr and the second it
was annealed at 300°C in Lhe air atmosphere for 1 hr. The sensor with swiace adsorbed Pd layer m vacuum
showed 4~5 times higher sensitivity to CH, than that of the sensor annealed in the aw, From the XPS analyses,”
stb-surface diffused Pd in vacuum existed in metalbic Pc®, but the mixed phases of Pd and PAO werc tound in Pé
layer annealed in Lhe air. Therefore, the enhancement of the sensitivity of the in-sifie Pd-doped sensor in vacuum
1s assumed to be resulted from the fact that the d crhitals of metallic Pd lransfer electronic charge into an-
tihonding levels of the adsorbate, facilitating dissociation or dehydrogenation with subsequent spill-over.
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Fig, 1. Schematic diagram of reactive ion-assisted dep-
sotion systemy which consists ot a partially
ionzed metal source for Sn evaporation and a
cold hollow calhode gas ion gun for the gen-
eration of oxygen ion heam.
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Fig. 2. Siructure of SnQy-hased thimn film gas sensor; Pt
conductance electrode (left upper). Pt heatler
(right upper), and cross-sectional view {hottam).
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Fig. 3. The shematic diagram of the conventional con-
tinuous gas flowing system for measuring gas
sensilivity.
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Fig. 4. The varmation of sensitivity of the sensor at
various temperatures at 3000 ppm of CH,.
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