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Usually NEMS for sensing applications use nanosized mechanical resonators made of nanostructured materials (.i.e.,
nanocrystalline materials, nanoparticle composites or nanoporous materials). Therefore, to examine their ability to
work efficiently, the discrete and the inhomogeneity natures of the material structure of the mechanical resonators have to
be investigated. Although of its less computational efforts when compared with molecular dynamics, classical continuum
mechanics has shown some drawbacks for investigating the unique properties and the unusual behaviors of the nanosclae
structures such as nanobeams, nanoplates, nanotubes, etc. Therefore, some higher-order continuum theories had been
developed to account for the size-effects of the material structure which makes them widely applied for NEMS and nanosensing
applications. We present here a continuum model equipped with an atomic lattice model to physically discuss some of the
higher-order continuum theories and their applications for nanodevices and nanosensors. This model reveals that the elastic
domain of material is considered consisting of an infinite number of material particles idealized as microvolumes. Each
individual microvolume could be a single crystal for polycrystalline materials, a single grain for granular materials or a set of
molecules for amorphous materials (like polymers). The material particle is allowed to deform and to move inside the material
structure such that additional degrees of freedom are provided to account for the size-effect of the mechanical resonator. Once
the size of the resonator becomes comparable to the size of its material microstructure, these additional degrees of freedom will
significantly affect its sensing performance.
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