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Abstract: Oscillations of mechanical devices are commonly modeled with Liénard 

equations. Examples of such devices are microelectromechanical systems (MEMS), 

and in particular the Nathanson actuator, Comb-drive finger, and Atomic force 

microscope. Perhaps, for any Liénard type equations, the most interesting question 

is about the study of periodic solutions since it implies periodic behaviors in the 

modeled devices. Recently, the method of lower and upper solutions has been 

successful at determining the existence, multiplicity, and stability of periodic 

solutions in the above devices. This talk explores this method further, but presents a 

generalization of the results by studying the existence of periodic solutions for the 

differential equation of type  

𝑥̈ + 𝑐(𝑡, 𝑥)𝑥̇ + 𝐾(𝑥)𝑥 =
𝐹(𝑡)

𝐺(𝑥)
. 

From the general results, we obtained conditions for the existence of periodic 

solutions for the Nathanson and AFM model, considering squeeze-film damping. 

For each of these models, we present conditions that guarantee the linear stability of 

some of the periodic solutions. 
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