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A study on CO gas sensing characteristics using SiC Schottky diodes

C. K. Kim'#, I. H. Noh', N. L. Cho?, H. J. Yoo® and C. J. Kee*
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Abstract A high temperature tolerant microelectronic-based carbon monioxde(CO) gas sensor has been developed. The
gas sensing performance has been studied over a wide temperature range(100-300°C). The gas sensitivity of the sensor
is high, its initial sensing behavior is very fast, and the sensor is reproducible. Pt-SiC and Pt-SnO,-SiC diodes are
fabricated using standard semiconductor processes and their CO gas-sensing behaviors are analyzed as a function of
CO gas concentration and temperature by I-V and Al-t methods under steady-state and transient conditions. The
sensitivity of the device with Pt-SnO, catalytic gate is higher than that of the Pt gate. The experimental results indicate
that SnO, layer improves the catalytic reaction of the Pt layer.
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Fig. 1. Flow chart for device fabrication processes
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Fig. 2. Fabrication process of gas sensor
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Fig. 3. I-V characteristics for Pt-SiC and Pt-SnQ,-SiC
Schottky diodes
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Fig. 4. Change in current, Al, for Pt-SiC and Pt-SnO,-
SiC Schottky diodes at 300°C upon exposure to CO gas
when forward bias of 1 V to the device was applied.
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Fig. 5. XRD peaks for SnO, on SiC after annealing at
520°C for 20 minutes

Fig. 6. SPM 3D image of SnO, layer
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Fig. 7. Response time of CO gas at 300°C, 150 ppm
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