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ABSTRACT

In this paper a 2D mechanical model is developedn@ayze the behavior of the RF
MEMS switches under various loading conditions andoredict the impact of the
variation of selected parameters on the stiffné$lseomicrobridge.
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Figure 1. The schematic representation of the RF MEMS switith two side electrodes.

The switch (Figure 1) is modeled as a fixed-fixegm with two vertical mobile loads
and two stretching axial forces. The vertical lodéisand F, correspond to the
electrostatic actuation forces and are appliethéngeometrical center of the electrodes.
The axial forces represent the residual stress which is unavoidabieicrofabrication
process and has significant influence on the meachbproperties of the structure [1, 2,
3]. In case of our analytical model the axial singtg component due to the deflection
of the beam is neglected as the typical maximuredidn of the beam does not exceed
its thickness [1].The main difference between tsigicture and the common ones
frequently analyzed in the literature is the preseaf two side electrodes (that is two
loads) instead of one central [1, 2, 3, 4, 5].

According to [6] the deflection of the beam in figul is given by the equation:
Ztotal = Z(dl) + Z(dZ)’ Where
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The stiffness is then calculated using formulaciiews:
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Figure 2. The distribution of the stiffness forFigure 3. The influence of the thickness,
three loading conditions which are one centraidth and residual stress variation on the
load, two symmetrical loads applied in thstiffness of the beam in the central part.
distance of 90 um from the anchor, one load

applied 90 um from the anchor.

After the analysis of the different loading conalits (Figure 2) it turned out that the
stiffness in the central part of the microbridgesésy sensitive to the points where the
loads are applied. For instance in our case i6id/m when the load is applied in the
central part and 142N/m when it is applied symroetty in the distance of 90 um from
the anchors. When there is only one load appliethendistance of 90um from the
anchor the stiffness in the central part is 142 Nimcase the residual stress was
neglected in the model the stiffness is estimatedlL tN/m. The influence of the
thickness, width and residual stress on the ssBn@&igure 3) turns out to be linear in
the range of 0.5 to 1.5 of the nominal values aodenof the analyzed factors has a
stronger effect on it.
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