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Design and application study of an oil-free high-sensitivity pressure
sensor
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The piezoresistive pressure sensor in our pressure and differential-pressure transmitters ensures high
stability not only in atmospheric conditions but also in high humidity. Taking advantage of this characteristic,
we decided to test whether it could handle the stress placed on a pressure sensor under sanitary specifications.
Products for sanitary use must meet a number of requirements, and there are currently no sensors that satisfy
the requirement for oil-free operation in particular. We welded a MEMS sensor element of our own design to a
metal pressure-receiving diaphragm to directly detect strain. We were able to demonstrate that such a device
could provide high-accuracy pressure sensing rivaling that of a liquid-filled sensor even without the use of oil.
We also report on the technical verification of this technology with a view to applying it to force sensors for
robot arms and hands.
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