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Research on MEMS Capacitive Gauge Pressure Sensor
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(School of Integrated Circuits, Peking University, Beijing 100091, China)

Abstract: Micro capacitive pressure sensors have important application value in fields such as biomedicine, drone positioning,
and wearable devices. This study focuses on MEMS capacitive gauge pressure sensors. A high-precision capacitive pressure sensor
is designed and fabricated for implantable biomedical applications. This device is formed by anodic bonding between a glass sub-
strate with fixed electrodes and an SOI wafer with elastic membranes. The elastic membrane will deform when the pressure on both
sides changes, resulting in a change in the capacitance of the device. The readout circuit calculates the external pressure by detecting
changes in capacitance. This paper improved the nonlinearity of capacitive pressure sensors by designing a structure of a boss on the
membrane. The result from ANSYS finite element simulation shows that the nonlinearity was improved from about 17% (flat mem-
brane) to 7% (with boss structure). The structure of the boss was formed by anisotropic etching of silicon with TMAH, and the SOI
buried oxide layer serves as the stop layer of etching to achieve high device consistency. Finally, a packaging and testing platform is
built for capacitive pressure sensors and calibration. In the measurement range of 0 ~ 40kPa relative to atmospheric pressure, this de-
vice achieved a testing accuracy of 0.30%, nonlinearity of 8%, and repeatability error as low as 0.09%.
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Fig. 1 Sectional view of a capacitive pressure sensor
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Fig. 2 Schematic diagram of elastic membrane deformation
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Table 1  Sensor test data
I 41 (kPa) . . S L . -
EfTRE L FATRE L IEATE2 JATHE2 1EATHE3 JATRE3
0 22.641 20 22.640 48 22.641 16 22.640 50 22.640 10 22.641 18
10 23.32520 23.324 77 23.323 57 23.321 40 23.321 94 23.321 52
20 24.168 56 24.169 23 24.166 95 24.167 31 24.165 27 24.165 66
30 25.285 56 25.287 27 25.287 58 25.285 90 25.286 14 25.285 41
40 26.903 06 26.903 06 26.900 44 26.900 44 26.902 27 26.902 27
4 ZEBE'E% capacitive silicon pressure sensors[J]. IEEE Transactions
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