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In a resonating structure the quality factor is defined as Q = 2πW/∆W , where ∆W and W are the
energy lost per cycle and the maximum value of energy stored in the resonator, respectively. The Q
factor has a peculiar importance in micro-structures (MEMS) where energy issues become dominant.
Among the sources of damping that affect their performance, the most relevant are: thermoelastic
dissipation, air damping, intrinsic material losses, electrical loading due to electrode routing, anchor
losses. The focus of the present contribution is set on anchor losses which become particularly mean-
ingful for resonators working at pressure in the order of the microbar [1, 2]. Anchor losses are due to
the scattering of elastic waves from the resonator into the substrate. Since the latter is typically much
larger than the resonator itself, it is assumed that all the elastic energy entering the substrate through
the anchors is eventually dissipated. In this work, the response of a resonating MEMS attached to
a much larger substrate is computed by using a relaxed and an adaptive relaxation based versions
of frequency-domain non-overlapping iterative BEM-FEM coupling, where the resonator is modeled
by Finite Elements and the dissipation of radiated waves into the substrate by collocation Boundary
Element Method. A similar technique for space-time wave propagation problem was formulated and
implemented in [3, 4]. Even if its reduced dimensionality and high accuracy have made BEM par-
ticularity suitable for time-harmonic elastodynamics, solving one frequency-domain equation in 3D
domain using classic BEM is computationally very costly. In order to simulate the response of MEMS
micro-structures in a real time and highly accurate way, further acceleration is obtained considering
H-matrix/vector product [5,6] in the BEM subdomain. This innovative numerical approach results in
a modest elapsed computational time and it will therefore allow applications to real life engineering
problems.
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