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Development of a sub-ng MEMS micoseismometer

WANG Qiu "2, Liu Hua-Feng - >

1 School of Physics, Huazhong University of Science and Technology, Wuhan 430074, China

2 Institute of Geophysics, Huazhong University of Science and Technology, Wuhan 430074, China
Abstract Microseismometer is a precision instrument for picking up weak vibration signals. They are not only
used for seismic monitoring, seismic-based oil and gas resource exploration, nuclear explosion testing, etc., but
also for the measurement of small acceleration disturbance caused by non-conservative force in orbiting satellites
under microgravity environment. In this paper, microfabrication processes were used to fabricate a silicon-based
Micro-Electro-Mechanical-System (MEMS) microscismometer. The sensing element of the MEMS
microseismometer was theoretically designed and simulated, and then fabricated by a unique Deep Reactive Ion
Etching (DRIE) process. The preliminary noise evaluation of the MEMS microseismometer was conducted and
data was processed by the coherence method, giving the lowest noise floor of 0.7 ng/YHz at 1 Hz. Compared with
the conventional microseismometers, the silicon-based MEMS seismometer proposed in this paper has the
advantages of small size, light weight, strong environmental adaptability, and mass production and low cost
attributing to the microfabrication technology. The developed MEMS microseismometer is promising to meet the
requirements of high-volume and low-cost seismic acquisition network.
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Fig.1 Ideal spring-mass-damper system
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