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Lecture 8-3 Design Comb-drive Actuator through  
MCNC/MUMPS Process: II  
 

!! Process and operational issues 

1.!Pull-in effect for Gap-closing actuator 
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Different voltages: 
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Different spring constants: 

 

 

 

 

 

 

 

2.!Buckling of a long beam  
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with boundary condition: 
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 The solution for the first boundary condition 
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 To satisfy the second condition: 
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Take the minimum one: 
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For different buckling types: 
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3.!Stress of a long beam 

a.! Uniform Tensile and compressive stress 
 

Compression: 
 

 

 
 

 
 
    

 
 
 
Better support design under compressive stress 

 
 
 
 
 
 
 
 
    

 
Tension: 
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b.!Non-uniform residual stress 
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4.!Stiction during releasing 

To overcome: 

a.!Reduce total length of the device. 

b.!Employ residual stress to curl up device slightly 

c.!Special releasing technique 
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d.!Example of # plug in: 
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Values for plug in: 

 

1.!Proof mass 
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4.!Damping 
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 assume Q=100 

5.!Maximum Force  
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6.!Maximum displacement 
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7.!Buckling strength of the beam 
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8.!Input power 
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9. Output power 
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9.!Efficiency 
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