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Abstract—Metal-semiconductor schottky diode type gas sensors for enhancing gas selectivity were
prepared by ion coating of gold on sintered SnO, pellets which were impregnated by Pd, Pt and Co.
Their gas sensitivities and selectivites, gas detection methods and their I-V characteristics were investi-
gated with the variation of sensing temperatures, gas concentrations and the kinds of gas. The gas
sensitivity was improved by Pd and Pt, especially for Pd impregnated sensor element its sensitivity
to H, was confirmed at room temperature. Also the gas selectivity could be improved by setting the
sensing temperature at optimum value. The potentiostatic method was better than the galvanostatic
method in the regeneration aspect of a sensor element. From the [-V characteristics of diode type
gas sensor, H, concentration was measured at room temperature by detecting the current under low
bias potential and the gas sensitivity to hydrogen was higher in the presence of Pd than Pt.
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Fig. 1. Procedures for preparation of metal-semicon-
ductor sensor element.
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Fig. 2. Schematic diagram of a metal-semiconductor
junction(dot line :in the case of Au-film on
both sides of a semiconductor).
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Fig. 3. Schematic diagram of gas detection system for
gas sensor.
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Fig. 4. The effect of sensor temperature on the gas sen-
sitivity of 0.1 wt% Pd-SnO, sensor.
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Fig. 5. Response curve of the SnO,-based sensor to hy-
drogen obtained by galvanostatic method at 25C
(0.1 wt% Pd addition).
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(0.1 we% Pd addition).
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Fig. 7. Schematic diagram of electric circuit for gas detection and a illustration of response curve from circuit(a).
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Fig. 8. Response curves of 0.1 wt% Pd-SnO, sensor for
H, gas with the variation of applied potential
(R, : 1KQ, H,: 1.0% in air).
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NOMENCLATURE

E. :the lower limit of the conduction band
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: the upper limit of the valence band
: Fermi level

: hydrogen radical

: current density [mA/cm?]

: gas resistivity [Rg/Ra]

: sensor resistance in air []

: sensor resistance in gas [2]

: potential [V]

:vacuum level

®p and P'p: potential barriers between Au and SnQ.
W and W': work functions of Au
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