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Development of a beam-membrane structure micro-pressure sensor

YANG Mei, YU Wei,ZHANG YING, SHI Yu
(China Aerodynamics Research & Development Center, Mianyang Sichuan 621000, China)

Abstract; This micro-pressure sensor has a structure of four plastic beams and one rigid cen-
tral membrane. Comparing with usual structure, this membrane produces greater stress concen-
tration due to the effect of plane stress concentration. Therefore, it makes the sensor to be of
higher sensitivity while measuring micro-pressure. Moreover, this special structure helps to de-
crease much of the severe non-linearity caused by the membrane stress and curve stress while the
membrane is very thin in the usual structure. This paper introduces a silicon piezoresistive micro-
pressure sensor of a beam-membrane structure formed by double-surface etching. Its design is
based on the principle of stress concentration. And the mechanical analysis of chip structure and
sample test results demonstrate that this beam-membrane structure sensor has a higher sensitivity
and lower non-linearity to successfully accomplish the micro-pressure measurement. Besides, the
structure parameters of the beam-membrane silicon sensor used for 100 Pa pressure measurement
has been optimized by means of Finite element computational simulation, and the chip layout de-
sign, manufacture techniques and the sensor characteristics are also discussed.
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Table 1 Performance for this transducer

%8 MEHE k351 B Ktz HEHMRE FRRE BRE HLIRHE

(Pa) (mv) (mV) (%UFS) (%FS) (%FS) (%FS) V)
147 0~100 —1.760 12,687 0.113 0. 359 0. 383 0.571 12
L38 . 0~100 4,295 13.799 0. 141 0.277 0.221 0. 455 12
L37 - 0~100 5.442 14. 215 0. 456 0.593 0. 210 1.09 12
L30 0~100 —1.055 16.933 0.245 0.201 0.196 0.479 12
L40 0~100 0, 880 18. 097 0. 305 0.569 0.314 0. 965 12
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