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For Monolithic Integration on Large-scale Integrated Circuit

Noriyuki Taoka
(Aichi Institute of Technology)

Abstract :

Ni-silicide nanosheet is a candidate material for molecular sensing integrated on a large-scale
integrated circuit. Since sensitivity of the molecular sensor could depend on thickness of the
nanosheet, the Ni-silicide nanosheets with three kinds of thicknesses were formed on a SiO; layer.
Then, voltage vs time (V-f) characteristics of the Ni-silicide nanosheets were measured at a
constant current condition. Impact of hydrogen exposure on the V-t characteristics were
systematically investigated. As a result, in the cases of 5-nm-thick and 50-nm-thick Ni-silicide
nanosheets, voltage changes were observed during the hydrogen exposure. On the other hand, in the
case of the 2-nm-thick Ni-silicide nanosheet, it is difficult to measure the V-t characteristic due to
high resistance, which is owing to full oxidation of the Ni-silicide nanosheet. These results indicate
that the Ni-silicide nanosheet with the thicknesses of 5 and 50 nm can detect the hydrogen
molecules. Furthermore, we found that the Ni-silicide nanosheet with the thickness of 5 nm can
detect at an input power of 0.024uW, which is one order magnitude lower than that for the case of
50 nm. These results are quite informative for reducing the power consumption of LLSI with new

functionalities.
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