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Abstract

Since silicon having a band gap energy of about 1.12 eV are limited to a maximum operating temperature of
less than 250 °C, the sample with MIS structure based on the SiC substrate of wide-band gap energy was
manufactured and the hydrogen response characteristics at high temperatures were investigated. The dielectric
layer applied here is a tantalum oxide layer that is highly permeable to hydrogen gas and shows stability at high
temperatures. It was formed by RTO at a temperature of 900 °C with tantalum. The thickness, depth profiles, and
leakage current of the tantalum oxide layer were analyzed through TEM, SIMS, and leakage current characteristics.
For the hydrogen gas response characteristics, the capacitance change characteristics were investigated in the
temperature range from room temperature to 400 °C for hydrogen gas concentrations from 0 to 2,000 ppm. As a
result, it was confirmed that the sample exhibited excellent sensitivity and a response time of about 60 seconds.
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(b)
. Cross—-sectional TEM images of (a) as—deposited
Ta and (b) tantalum oxide (Ta;Os) layer after
RTO on SiC substrate.
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Fig. 5. Leakage current characteristics of the sample.
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