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Fig.1 Package structure and finite element model for the accelerometer (a) Schematic diagram of package struc
ture; (b) Finite element model ; (c) Cantilever beam

1
Tablel Material parameters used in the finite element model
Elastic modulus, E/ GPa Densty p/ (kg- m-3) Poisson’ s ratio P
Kovar header 140 8360 0.32
Slicon protective cap ,slicon chip 170 2330 0.28
Epoxy die attach adhesve 3 1200 0.35
Epoxy sealing ring 3 1200 0.35
Encapsul ant 0.1 12 1500 0.3
Qass substrate 63 2230 0.22
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Fig.2 Modes of cantilever beam (a) Rea model

with equivalent stress distribution;(b) Physical model
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Fig.6 Linearity of the accelerometer’ s response
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Effect of Plastic Encapsulation on Dynamic Response
of High-g MEMS Accelerometer

Jiang Yudi, Cheng Yingjun, Zhang Kun, Li Xinxin, andLuo Le

(State Key Laboratory of Transducer Technology, Shanghai Institute of Microsystem and Inf ormation Technology,

Chinese Academy of Sciences, Shanghai 200050, China)

Abgtract : The dynamic response of the package structure of apiezoresistive high- g M EM S accelerometer under a half sne pulse
of acceleration with 100,000 g’ s peak is Smulated using thefinite element method. Results show that the effect of the modulus
of encapsulant on the ssmulated output voltage can be ignored. The peak val ue of output voltageis close to the analytic solution.
Stress analyss show that the maximum equivalent stressin the die-attach adhesive and sealing ring decreases with the increase
in elastic modulus of encapsulant. The encapsulant with elastic modul us above 4 GPais a 0 suitablefor encapsulation. The s mu-
lated output voltage is close to the drop test result.
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