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Abstract
Hydrogen gas sensors are important for utilization of hydrogen as a clean and renewable alternative to carbon-based fuels. Thought, there is a broad range of hydrogen sensors designed on the basis of optical and electrical properties of materials, but these sensors are either working at very high temperature (> 150 °C) or incompatible with integrated circuits for sensing device fabrication and reproducibility. The sensor reported in present study, can able to detect hydrogen gas at lower temperature with fast response and recovery times and can be integrated with existing Si based technology. The lower working temperature is necessary for power saving and reduction of risk associated with H2 gas.
Uniformly distributed and self-aligned ZnO nanorods (NRs) were grown on Si substrate by sputtering technique. Cathodoluminescence spectroscopy, which shows a single strong peak indicates the high crystalline and optical quality of ZnO and very low defect density. Vertically-aligned nanosensors were fabricated by depositing Al and Au circular Schottky contacts on ZnO and Ni doped ZnO NRs. Resistance responses of nanosensors were observed in the range from 50 to 150 ºC in 1% and 5 % hydrogen in argon, which is below and above the explosive limit (4%) of hydrogen in air. The nanosensor’s sensitivity response increases from 11% to 67% with temperature from 50 ºC to 150 ºC and also shows fast response time (9-16 sec) and moderate recovery time (100-200 sec). A sensing mechanism will be discussed based on Schottky barrier changes at heterojunctions and change in depletion region of NRs.
