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Abstract. Hybrnd expenmental — numerical technigues are applied to the problem of the
interpretation of patterns of fringes that are generated by non-contact full-field experimental
methods applied for analysis of dynamic displacement ficlds of MEMS components. It 1s shown
that even rather simple cantilever beam of a MEMS switch can exhibit complex dynamical response
due to the nonhnearities of mteractions and the surroundmg noise. In o many nstances the
interpretation of experimental results 15 possible only after numencal simulation of MEMS
components in virtual computational environments.

Introduction

In recent years, the field of mechatronic systems has quickly developed from pure research into
wide spread mdustrial applications [1]. In addition to the commercialization of some less-mtegrated
mechatronic  devices, such as micro-accelerometers, inkjet printers heads, micro-mirrors for
projection, ete. the concepts and feasibility of more complex mechatronic systems have been
proposed and demonstrated for applications in such vaned ficlds as microfluidics, acrospace,
biomedicine, chemical analysis, wireless communications, data storage, display optics ete. [2]
Some branches of mechatronies, such as micro-opto-clectromechanical systems (MOEMS), micro
total analysis systems cte. have attracted a great deal of rescarch mterest due to thenr potential
market [3]. It is used to fabneate such features as clamped beams, membranes, cantilevers, grooves,
ete. Also, 1t 15 important to keep m mind that homogeneity, commonly used with accuracy for bulk
materials, becomes unreliable for modeling devices that have dimensions comparable to the
matenal intrinsie lengths (grain size, microscopie {luctuations, interaction distances, ele.). Recent
interest in applying mechatronics technology to the miniaturization of relays for a variety of
applications requires the design of appropriate testing and measurement tools for investigation of
dynamic properties of those systems.

Technological aspects of mechatronic systems design and methods of ther chamcterization are
overviewed 1 this paper. As a typreal example, a microclectromechanteal switch [4, 5] contaming
specular metallic surface was fabricated wing a surface micromachining technique and emploving
UVeexposure of a special thick resist for the nmickel electroplating. Application of different
measurement technologies capable of detecting the dynamic properties of micro-scale mechatronic
systems o understand and evaluate the functionality of the components s also presented.
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