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A temperature sensor using single phase-vanadium dioxide thin films
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Abstract - In bio applications, high temperature coefficient of resistance
(TCR) at 30C~40C is especially mmportant for a tempcrature scnsor. In
this work, single phase-vanadium dioxide (VOy thin films for
temperature sensor were fabricated by reactive DC magnetron sputtering
and post-annealing method. VOx thin films deposited by  reactive
sputtering in a controlled Ar/Os atmosphere can be transformed into
single phase-VQ, films by post-annealing in N2 atmosphere. The grown
VO, thin films have a moderate resistance at room temperature and very
high TCR at room temperature and transition temperature, respectively
2.88%/K and 15.8%/K. A detailed structural characterization is performed
by SEM, XRD and RBS. SEM morphology imagc indicates that grains
of fabricated VO, films are homogeneous and ball-like in shape. A fact
that the films contain only single phase-VQOy is obtained by XRD and
RBS analysis. After deposition, the sensors were fabricated by
micromachining technology. Silicon nitride membrane and black nickel
were used for a thermal isolation structure and absorption layer, In the
vicinity of room temperature, the TCR of sensors was cnough high to
apply for bio sensors.
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