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Development of the Sensor Chip and Package for a High-Temperature
Sapphire Capacitance Diaphragm Gauge
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In order to develop a pressure sensor that can be used directly in harsh environments such as corrosive
atmospheres or high temperatures, we reexamined sensor chip materials and selected sapphire as the most
suitable one, and then developed an industrial single-crystal-based capacitance pressure sensor chip, on the
basis of our independently developed sapphire MEMS (microelectromechanical systems) technology. We also
established a unique packaging technology that realizes high corrosion resistance, high heat resistance, and
high airtightness without affecting the characteristics of the sensing elements. We then developed the pressure
receiving part for a diaphragm vacuum gauge for high temperature applications and put the technology into
practical use, on the basis of that technology. This paper describes the research and development process
mentioned above.
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