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there has been known a chip-type
strain sensor, which is formed by

laminating piezoelectric elements of a
lead zirconate titanate (PZT) thin
film. This strain sensor includes a
cylindrical piezoelectric element,
which is formed by laminating the
piezoelectric elements. The strain

sensor detects the strains in the
directions of the axial and radial

directions of the cylindrical
piezoelectric element by applying a
voltage to the outer circumferential
end of the cylindrical piezoelectric
element and receiving, through the
outer circumferential end, a voltage
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generated in the inner circumferential
surface of the cylindrical

piezoelectric element. There has also
been known a capacitive pressure

sensor which includes a plurality of
circular diaphragms arranged in a

concentric manner. The pressure is
converted into a change in electrical
capacitance between a plurality of

diaphragms by detecting the change
in electrostatic capacitance with an

AC oscillation signal and transmitting
the change in capacitance.

Conventional strain sensors have a
problem in that their sensitivity is

low. Since the piezoelectric elements
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are connected to a substrate by a
predetermined load, their sensitivity
is about 50 to 100 times lower than

the sensitivity of a strain gage. Since
the piezoelectric elements are short-

circuited at their respective outer
circumferences, it is difficult to

increase the sensitivity. In a
capacitive pressure sensor, a change

in electrostatic capacitance is
converted into a change in
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