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The Fabrication of Chromium Nitride Thin-Film Type Pressure Sensors
for High Pressure Application and lts Characteristics
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Abstract

This paper describes the fabrication and characteristics of CrN thin-film type pessure sensors, in
which the sensing elements were deposited on SUS. 630 diaphragm by DC reactive magnetron
sputtering in an argon-nitride atmosphere(Ar-(10%)Nz). The optimized condition of CrN thin-film
sensing elements was thickness range of 3500A and annealing condition(300C, 3 hr) in Ar-10 %N
deposition atmosphere. Under optimum conditions, the CrN thin-films for strain gauges is
obtained a high resistivity, ©=114765 x &cm, a low temperature coefficient of resistance,
TCR=-186 ppm/T and a high temporal stability with a good longitudinal, 11.17. The output
sensitivity of fabricated CrN thin-film type pressure sensors is 2.36 mV/V, 4~20 mA and the
maximum non-linearity is 0.4 %FS and hysteresis is less than 0.2 %FS.

Key Words : High pressure, CrN thin—film, Pressure sensor, Sputtering, Hysteresis,
TCR (Temperature Coefficient of Resistance)., Gauge factor
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Fig. 1. Strain distribution in a flat diaphragm.
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a. Stailnless steel630 diaphragm

b. Deposition of insulator(si02)

T @&

c.Pattern of CrN thin-film straingauge
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d. Depositlon of electrode{Ag)

e. Wire bonding & passlvation
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Fig. 2.Fabrication process sequence of CrN
thin-film pressure sensor.
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Fig. 3. Wheatstone bridge circuit for CrN thin-
film pressure sensor.
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Fig. 4. Surface photographic of fabricated CrN

thin-film pressure sensor.
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Fig. 5. Output characteristics of CrN thin-film
pressure Sensor.
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Fig. 6. Nonlinearity in output characteristics of
CrN thin-film pressure sensor.
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Fig. 7. Varation of Output characteristics of
CrN thin—film pressure sensor according
to temperature.
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Fig. 8. Output transmitter circuit of CrN thin-film

pressure sensor.
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Fig. 9. Output characteristics of CrN thin-film

pressure sensor according to applied
pressure.
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