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The Diaphragm Structure Using the Local Surface Etching
for the Improvement of Sensitivity Characteristics

Gon-Jae Lee', Dong-Hwan Oh, Jong-Hong Lee, and Sung-Jin Kim*

Abstract

In the pressure sensor, about below 20 kPa, the center boss diaphragm structure is generally used, but it is hard to obtain
the high sensitivity because the center boss structure is limited at the thickness and size of diaphragm with chip size.
Therefore, this paper suggests that the Center boss structure has surface etched diaphragm using a stress concentration
to improve the sensitivity. We carried out the simulation and fabrication applied new diaphragm design. In the result, the
sensitivity is improved to 60% without the change' of non-linearity (0.14%FS). So, the Center boss of surface etched
diaphragm can be applied for the high sensitivity in the low-pressure sensor.
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Fig. 1. Schematic diagram of cross section for the
piezoresistive pressure sensor.
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P = Applied pressure

v = Poisson ratio

4 = Piezoresistive coefficient
Vs = Supply voltage

E =Young's modules
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Fig. 2. The vertical structure of the pressure sensor with
boss.
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1% 3. Dumb-bell Z-%2] beam-diaphragm 721!
Fig. 3. Beam-diaphragm structure of dumb-bell shape.
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Fig. 4. Stress profile of beam surface.
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Fig. 5. Schematic diagram for surface etched diaphragm

structure.
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Fig 6. Diaphragm surface of the Center boss structure.
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Table 1. Structure size of pressure sensor with the Center
boss diaphragm
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Fig. 8. Stress distribution of the Center boss diaphragm
with the etched surface of diaphragm (a) the
diaphragm surface and (b) the region of
piezoresistor.
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type and the surface etched type.
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Fig. 10. Fabrication of the pressure sensor with Center
boss.
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Fig. 13. SEM micrograph of the cross section for surface
etched type.
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