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Expired gas sensor realized 1lppb sensitivity by compensating oxigen defect of

tin oxide thin film
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The goal of my research was realizing 1ppb sensitivity VOC gas sensor using
thin film crystalline metal oxide semiconductor. At first, I designed and built a deposition system
for producing high sensitivity sensor layer. Following that, 1 investigated dependency of film
thickness on electric characteristics and process of compensating oxygen defect. Finally,
improvement of gas sensitivity by my proposed method was confirmed.
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Table 1. Electrical characteristics and sensitivity of each film thickness of SnOs before and after 700 °C annealing

Film thickness (um) 0.05 0.4 1.8 2.7
Before After Before After Before After Before After
annealin anearing annealin anearing annealin anearing annealin anearing
g g g g
Electron density (cm™3) 7.9 x 10%° 7.9 x 10t 2.5x 108 7.3 x 10%7 5.5 x 10%7 3.2 x 10 5.0 x 1017 3.4 x 107
Mobility (cm?/V-s) 3.7 7.7 6.2 2.5 37 2.8 9.9 1.6
Resistivity (Q-cm) 0.02 13.3 0.41 12.2 3.7 114.7 1.27 14.0
Sensitivity at 500 C 0.41 3.4 0.38 2.0 0.07 0.14 0.02 0.09
operating temperature
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Fig. 1. Orientation of SnO2 layers by XRD

Fig. 2. Dependence of sensitivity on film thickness and

operating temperature.
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Fig. 3. Dependence of gas response on Hz gas concentration.

(Film thickness 0.05 pm, after 700 °C annealing, and operating
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