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Fabrication of a micromachined ceramic thin-film type
pressure sensor for high overpressure tolerance and Its

characteristics
Jae-Min Kim" and Gwiy-Sang Chung’
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Abstract

This paper describes on the fabrication and characteristics of a ceramic thin-film pressure
sensor based on Ta-N strain-gauges for harsh environment applications. The Ta-N
thin-film strain-gauges are sputter—deposited onto a micromachined Si diaphragms with
buried cavity for overpressure protectors. The proposed device takes advantages of the good
mechanical properties of single-crystalline Si as diaphragms fabricated by SDB and
electrochemical etch-stop technology, and in order to extend the operating temperature
range, it incorporates relatively the high resistance, stability and gauge factor of Ta-N
thin—films. The fabricated pressure sensor presents a low temperature coefficient of
resistance, high-sensitivity, low non-linearity and excellent temperature stability. The
sensitivity is 1.097 - 1.21 mV/V - kgf/ex in the temperature range of 25-200C and the
maximum non-lnearity is 043 %FS.

Key Words : ceramic pressure sensor, strain-gauge, Ta-N thin-film, buried cavity,
overpressure protector
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Fig. 1. Fabrication process sequences of a
micro-machined ceramic thin—film type
pressure sensor for high overpressure
tolerance.
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Fig. 2. (a) Cross—sectional and (b) top views of
fabricated ceramic thin—film type pressure
sensors, respectively.
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Table 1. Deposition and annealing conditions

of Ta-N thin-films, respectively

Deposition Condition Range

Target Ta 4" diameter
DC Power 310 V, 100 mA
Substrate Si
Target-substrate
. 8 m
distance
Worki Ar : 19 scem
oriing gas N2 : 1.9 sccm
N2 gas flow ratio 8 %

Substrate Temperature Room Temp.(277)

Working pressure 4.3 mTorr
) 1000°C, 1 hr.
Annealing conditions
220-6 Torr
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Fig. 3. Temperature characteristios of fabricated
ceramic thin—film type pressure sensors
as a function of applied pressure.
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Fig. 4. Non-linearity and hysteresis charac-
teristics of fabricated ceramic thin—fim

type Pressure sensors.
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Fig. 5. Sensitivity and TCS characteristics of
fabricated ceramic thin-film type
pressue sensors as a function of
temperature.
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