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Design and fabrication of a comb-type differential pressure sensor

with silicon beams embedded in a silicone rubber membrane
Jeong-Yong Park”, Sung-Soo Kong®, Chang-Taeg Seo’, Jang-Kyoo Shin’,
Kwang-Rak Koh™, and Jong-Hyun Lee’
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Abstract

A novel differential pressure sensor has been developed with silicon beams embedded in a silicone rubber
membrane. The transducer is usable for most applications involving exposure to harsh media. A
piezoresistive differential pressure sensor using silicone rubber membrane has been fabricated on the
selectively diffused (100)-oriented n/nt/n silicon substrates by a unique silicon micro-machining technique
using porous silicon etching. The pressure sensitivity is about 0.66 V/mmHg and the non-linearity is less
than 0.1 %.
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Fig. 1. Structure of the differential pressure sensor
(cross view)
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Table 1. Parameters for ANSYS simulation
Materials| . . .
silicon cantilevers | silicone rubber
Parameters
Element type Shell 63 Shell 63
Thickness 10 m 40 (m
Young's modulus 170 GPa 1.5 GPa
Density 2340 kg/m’
Poisson's ratio 0.26 045
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Fig. 2. Simulated structures of differential pressure
sensors (top-view)
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Fig. 5. Fabrication process of the differential
pressure sensor
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Fig. 6. Measured
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Fig. 7. Photomicrographs of the fabricated sensor
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Fig. 8 Output characteristic of the fabricated

differential pressure sensor
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Fig. 9. Measured temperature dependence of sensor
sensitivity
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