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A MEMS based Fabry-Pérot accelerometer with high resolution
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(1. Xi'an Jiaotong University School of Mechanical Engineering, Xi'an, 710049 2. Xi’an Institute of Space
Radio Technology, 504 West Weiqu Street, Xi’an 710100)

Abstract: Optical MEMS has become exceedingly popular because of its high performance and
resistance to electromagnetic interference. A MEMS based Fabry—Pérot accelerometer consisting
of a G-shaped mass-spring structure sensing chip, laser diode, cube beam splitter and photo
translating system integrated by 3D printed sensor package is investigated. The sensitivity and
resolution calibrated by intensity demodulation method are respectively, 183.793 V/g and 300 ng.
The results show that the adopted G-shaped cantilever-mass structure sensing chip combined with
the Fabry—Pérot interfere technology can obtain good performance, and the 3D printed sensor
package makes the interference optical path and

accelerometer more robust and portable.
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Fig.1 Technical development of Fabry-Pérot accelerometer
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length ;(c)The equivalent mass-spring system model of the MEMS accelerometer
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Fig3  (a) Schematic of the reported G-shaped mass-spring structure
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Fig.4 Free-body diagram of the proposed G-shaped beam with an applied force in the Z direction
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Table 1 Geometrical parmeters of the sensing chip
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Fig.6 Fabrication sequence of the sensing chip illustrated by cross-section
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Fig.7 (a) The conceptual drawing of the designed accelerometer; (b) 3D printed sensor package of the

proposed optical accelerometer
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Fig.9 (a) Schematic diagram of test principle ;(b) Experimental setup of the static test
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Table 2 Comparison of the designed accelerometer in this work with and other reported accelerometer
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Fig.10 (a) Experimental curve for the output voltage versus the acceleration along the sensitive axis ;(b) Linear fit for the

output curve in the linear region; (c)Allan deviation of the measured signal of the accelerometer
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