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Design of a MEMS Stress-Isolation Structure Based on the Standing

Wave Characteristics of Concentric Ring”

DONG Leinuo,MA Zhipeng* ,CHEN Jinliang
(School of Aeronautics and Astronautics, Zhejiang University , Hangzhou Zhejiang 310027, China)

Abstract: The performance of MEMS sensors such as accelerometer is high dependent on the fabrication of the mechanical component
and the readout circuit,the packaging process and so on. In particular, the thermal stress effect of the mechanical structure of MEMS
sensors is dominant. To reduce the thermal stress,a novel stress-isolation structure utilizing the standing wave characteristics of concen-
tric rings is proposed. The thermal stress resulted from the anchors can be absorbed by the concentric-ring structure and thus isolated
from the sensitive structure. Based on finite element method ( FEM) , the thermal deformation is evaluated for different concentric-ring
structures. The effects of both the residual stress arising from the anodic bonding process and the thermal stress due to temperature
change on the resonant frequency and normal/shear stress of the accelerometer are revealed. The efficiency of stress isolation is esti-
mated for different concentric-ring structural designs. It shows that the efficiencies of the normal and shear stress isolation exceed
99.98% and 99.53% respectively. As a result,the concentric-ring structure with optimized structural dimension has superior stress-iso-
lation performance over the conventional frame-type structure.
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