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Silicon Capacitive Pressure Sensor for Low Pressure Measurements
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Abstract

Capacitive pressure snesor for low pressure measurements has been fabricated by using n* epitaxial layer
electrochemical etching stop and glass-to-silicon electrostatic bonding technique. The sensor had hybrid configura-
tion of a sensor chip, which consists of sensor capacitor and reference capacitor, and two output signal detection
IC chips. A fabricated sensor, with a 1.0X1.0 mm’® square size and a 10 um thick flat diaphragm, showed
a 7.1 pF zero pressure capacitance, and 5.2 %F.S. sensitivity in 10 KPa pressure range. By using a capacitance
to voltage converter, the thermal zero shift of 0.051 %F.S./C and the thermal sensitivity shift of 0.12 %F.S./C
for temperature range of 5~45C were obtained.
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Fig. 1. Plan and cross-sectional view of fabricated
pressure sensor.
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Fig. 2. FEM analysis results of deflection and maxi-
mum stress of diaphragm for applied pres-
sure.
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Fig. 3. Fabrication of the sensor chip.
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Table 1. The characterlstlcs of the sensor

Detectmg arcmt Cv converter C F comerter
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dlfferenhal pressure

Rated pressure
Méasured pressure o
Output signal - m/\r’oltage Frequency
Sensitivity (20C) 2 wV/kPa:V 6.7 He/Pa
Thermal zero shift(5C~45C) 0.051 %F.S./C 0.078 %F.S./C
Thermal sensitivity shif(5c~45¢) 0,12 %F.S./C 0.086 %F.S./C
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Fig. 11. (a) Diagram to detect output signal with
the 2-wire method.
(b) Waveforms of output signal.
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