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Abstract: In this paper, a ng-scale low-noise seismometer based on Micro-Electro-Mechanical-
Systems (MEMS) technology has been introduced. The seismometer developed using MEMS technology
presents the characteristics of an acceleration detector, with extremely low inherent noise, high vector
fidelity and incredibly low frequency response. Like the commercialized Nanometrics Trillium
Compact seismometer, except that the spring vibrator structure of the MEMS seismometer is processed
by silicon-based penetration etching. The MEMS seismometer vertical device uses a spring-structure
pre-stretch design to overcome the gravity of 1 g on Earth, so that the inspection mass is in the working
point position during normal operation. Significantly, based on the fringe-effect of the capacitive
displacement transducers, the instrument has a measurement resolution equivalent to that of a commer-
cial seismometer within the same bandwidth range. So that it has a measurement resolution equivalent

to that of a commercial seismometer and can detect the earth tremors in our cave laboratory.
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The co-spectrum correlation analysis method is used to process the data recorded by the MEMS

seismometer and the commercial seismometer at the same time, showing the evaluated noise floor of
the proposed MEMS seismometer lower than 1x10°*m/s*~ Hz@0.1-10 Hz (1 ng/N Hz@0.1-10 Hz).

The developed MEMS seismometer in our lab has successfully recorded the earthquake with a magni-

tude of 4.9 happened in Xiaogan, Hubei at 18:36 on December 26, 2019, preliminarily proving that

the MEMS seismometer has seismic monitoring capabilities. The working principle of the MEMS

seismometer, the structure, process processing and static noise test, environmental adaptability test,

and the development of the principal prototype are introduced in detail in this paper.
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Fig. 1 Diagram of the cantilever beam structure
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Fig. 2 Diagram of the single-ended guidance cantilever beam
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Fig. 3 Deflection equation curve of the beam.
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Fig. 4 Diagram of the MEMS seismometer spring structure
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Fig. 5 Spring oscillator structure simulation
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Fig. 12 MEMS microseismograph static noise test result
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