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Abstract

This paper presents that the yield strength of the pressure sensor with a double boss diaphragm structure can be
improved as the grooves are formed at the corner of the diaphragm bridge. Generally the boss structure is widely used
for the low—pressure sensor, of which the sensitivity is not enough in case of the small diaphragm size limited by a chip
size constraint. The double boss structure pressure sensor exhibits a great sensitivity, but suffers from the low yield
strength problem due to the high stress occurred at the comer of the diaphragm bridge to be limited in the operating
range. ANSYS simulation is performed by changing the length of the groove from 0.5um to 10um at the corner of the
diaphragm bridge of the double boss structure pressure sensor. The maximum stress is analyzed at the corer of the
diaphragm bridge, the edge of the diaphragm bridge, and the position of the piezoresistive sensor. Consequently, in case
the length of the groove from the edge of the diaphragm is 6um or greater, the stress occurred in the corner of the bridge
is less than the stress acting on a piezoresistive element.
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Fig. 1. The structure proposal of the piezoresistive type
pressure sensor (cross section view);
(a) piezoresistive pressure sensor (b) boss
structure  pressure  sensor  (c) double boss
structure pressure sensor (d) The pressure
sensor of the proposed structure.
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Fig. 3. The stress distribution at the diaphragm bridge
(double boss structure).
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Fig. 4. The structure—changed diaphragm bridge.
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Fig. 6. The stress distribution at the diaphragm bridge

(The length of the edge groove is 10um).
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The stress distribution according to the
the edge groove.
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Fig. 8. The stress distribution according to the width of
the edge groove; (a) The length of the edge
groove is 3um (b) The length of the edge
groove is 6um.
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