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ABSTRACT 

Resulting from the quantum fluctuations of the vacuum electromagnetic field, the 
Casimir force can be understood as the long range analog of the van der Waals force, 
resulting from the propagation of retarded electromagnetic waves [1]. It manifests itself 
as an attractive force between closely separated bodies, whose separation distance 
ranges from a few nanometers up to a few micrometers. Therefore, MEMS/NEMS 
whose moveable parts are separated by distances in the submicron range are likely to be 
significantly affected by the presence of this force that may  alter their static or 
dynamical operational parameters. 
 
In the present work we firstly perform a comparative analysis between the magnitude of 
electrostatic and Casimir forces between parallel plates, as a function of plates 
separation, providing a simple way to estimate the impact of this force on a large variety 
of electrostatically actuated MEMS/NEMS made from different materials like silicon, 
gallium arsenide, silicon nitride and silicon carbide amongst other materials of interest 
in micro and nanodevices fabrication [2,3].   Subsequently, we present a thorough 
analysis of  the influence of the Casimir force  on a specific MEMS, namely,  
electrostatic torsional actuators (ETAs). We extend the analysis performed in [4] for 
silicon based ETAs by considering  also ETAs made from gold, silicon carbide and 
silicon nitride using the finite conductivity correction factors derived in [3]. 

 

The results presented are intended to serve as a general guide on the relative importance 
of the Casimir force for the design of MEMS/NEMS. While a comparatively weak 
force, it becomes relevant when the separation between MENS/NEMS components is in 
the range of tens up to a few hundreds of nanometers, and are actuated by voltages 
compatible with CMOS technology.     
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