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Abstract

Characteristics of multi-media cantilever structure is studied in this letter. According to Castiglia-
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no displacement theory, stiffness formula of single-medium model is revived, an general formula
which can accurately represent the electrical characteristics of multi-media structure is deduced.
Cantilever structure is simulated with the use of COMSOL Multiphysics. It turns out that the equiv-
alent stiffness increases by 1.9671 N/m and the fundamental frequency increased 22 Hz when the
layer raise form 2 to 10. In the same load, the deformation decreased from 613 nm to 544.2 nm.
With the increasing of layers, deformation between the layers generates inhibition because of dif-
ferent Young’s modulus and thermal expansion coefficient. Meanwhile, static friction of layers
brings out viscous effect and enhances the equivalent stiffness. Natural frequency and dynamic
property of the system improved with the increasing of medium layers.
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Figure 1. DBR structure of GaAs/Alg oGag1As
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Table 1. Material parameter settings of GaAs/Alg ¢Gag 1As
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GaAs/AlyoGag 1 As ¥ [KIE & E,/E, (MPa) 83/80
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Figure 2. Load displacement relationship of cantilever models with different media
layers (each layer has the same thickness)
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Figure 3. Load displacement relationship diagram of a 10 layer medium mode
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Figure 4. Stress distribution of a 10 layer medium model, the internal illustration
shows the stress distribution in the YZ plane
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Figure 5. Modal analysis of a cantilever beam model at natural frequencies of 33.2126 KHZ, 209.2876 KHZ, 599.1183 KHZ,
1.2136 MHZ, 2.0861 MHZ, 3.1013 MH
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Figure 6. Comparison of Fundamental frequency of cantilever beam models with dif-
ferent dielectric layers (Same total thickness, same thickness for each layer)
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