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Optimal Design of MEMS Toxic Gas Sensor Using Vibrating Cantilever

Material Density Field

Sensing
7 electrode
. ' X
Actuation
electrode
(a) (b)

freq=101553 Hz  Boundary: von Mises.stréss {Pa], . Béformafion: Displacemgrio? freq=101559 Hz  Slice. Eleclric polential [V]

Figure 1. Micro-Electromechanical Sensor Design Optimization Problem; (a) Structure with micropores
above the actuation and sensing electrodes, (b) optimal structure, (c) structural dynamics model, (d)
electrostatic model.
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Figure 2. SEM perspective
view of released fixed-free
cantilevers

Figure 3. Step responses in

' ! Figure 4. Step responses with
different air pressures

different gap sizes

Note that these are only preliminary results.
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