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Table 2 Comparison of the mechanical response and pull-in voltage of the joint model between theoretical solu-
tions and FEM results

Model properties Mechanical response Pull-voltage
Length Stress Curvature Load V max/U m PI(N:- m- Y Vin/ V Vin/ V Vin/ V
/U m / MPa /m-1 / Pa Theory FEM Theory FEM Theroy FEM FEM?Y
200 0 0 - 2x104 -0.710 | -0.728 5.18 4.82 98 98 105
200 36.9 0 - 2x10% - 0.524 - 0.534 64.1 63.4 116 117 129
200 36.9 1.32 - 2x104 - 0.517 - 0.528 65.2 64.3 117 117 N/ A
300 0 0 - 4x108 - 0.693 - 0.705 2.88 2.74 44.4 44.4 46.7
300 36.9 0 - 4x108 - 0.380 - 0.385 66.1 65.3 62.9 62.5 68.1
300 36.9 1.3 - 4x108 -0.370 | -0.376 67.3 66.2 63.5 62.4 N/ A
400 0 0 - 1x108% -0.549 | - 0.555 1.07 1.01 25.2 25.3 26.3
400 36.9 0 - 1x10°% - 0.234 - 0.237 67.6 66.7 42.7 41.7 44.0
400 36.9 1.3 - 1x108 -0.222 | -0.225 68.9 67.6 43.2 41.5 N/ A

1) Case of ideally clamped beam,
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Effects of Die Bonding on M EMS Characteristics:Cell Library "

Song Jing' ,Huang Qing’ an, and Tang Jieying

( Key Laboratory of MEMS of Ministry of Education, Southeast University, Nanjing 210096, China)

Abstract : Thermal mismatch induced by the die bonding structure greatly afects the reliability and performance of MEMS de-
vices. A cell library method ,as an alternative conventional FEM smulation ,isintroduced here to smplify the package device co-
design and the parametric study of M EM S components. Effectsof the die bonding processon the pull-in voltage of a doubly sup-
ported micro-beam are predicted using this method, and the results are in good agreement with the FEM caculations. This
method has the advantages of smplicity and accuracy and application to the co-design of the overall system of the packaged
MEMS devices.
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