
MEMS II – February 6, 2012

• Lab #3
• Meshing
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Lab #3

1. PolyMUMPS
2. Piston mirror design
3. CoSolve
4. Analytical vs. numerical
5. Meshing
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Foundry Processes for 
Microelectromechanical Systems (MEMS)

Example Design
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Array of Piston Mirrors
(W. D. Cowan and V. M. Bright, AFIT)
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Micro-mirrors for adaptive optics
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Symmetric boundary conditions

• Fix y for a X-Z plane for solutions symmetric 
about x-axis.
- loading
- geometries
- surface patches

• Symmetric (or adiabatic) boundary conditions 
are defaults for thermal modeling.

• Electrostatic modeling: ?
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Numerical vs.Analytical Solutions

• Comparison with analytical solutions is 
required for every numerical simulation.
- accuracy
- physical understanding

• Complex configuration?
- improve the analytical solution
- ??
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MEMS II – January 29, 2010

• Lab #3
• Meshing
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Typical Solid Model
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Mesh
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Mesh Quality
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Detailed View
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Unexpected 
thin pieces
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Thin 
pieces 

are gone. 
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Understanding of Poly1-to-Poly2-Via
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Understanding of Poly1-to-Poly2-Via
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Mirror Layout
(Poly1=Poly2=P12Via=Metal) 20



Poly1-to-Poly2-Via Unexpected
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Revised Process File with Offset for P12via
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Apply Offset Values
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Problem solved?
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Good Model with 0.75 um Offset
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Mesh
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Mesh Quality
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Stacked Poly2 and Filled Via
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Mesh
29



Mesh Quality
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Improvements Needed

• Poly2 thickness in the mirror
• Anchor’s effects
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P12Via Larger than Poly1
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Process: Planar Oxide, P12Via Etch Depth and Offset
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Good Model and Mesh
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Mesh Quality
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