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Figure 4. ep (y-component) computed along the micro-beam top surface for different perturbing regions

(left). Relative error ofep (y-component) with respect to the FE solution in each perturbing region(right)
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Figure 5. Relative error ofvp (left) andep (y-component)(right) computed along the micro-beam top

surface for several distances separating electrode at1V and the micro-beam

beam with respect to the conventional FE technique is biggerthan 2% (Fig. 6 (left)). Besides, the

difference between they-components ofep and the reference solution (FE) is considerable (relative error

up to32%) which is due to a strong coupling between these regions (Fig. 6 (right)). At iteration2, v

is projected from its mesh to that ofΩ where a new perturbation problem is solved and its solution is

projected again inΩp (at iteration3). The relative error of the local electric field at iteration25 is reduced

to 1%.

In order to highlight the relationship between the distanceseparating the micro-beam and electrode

at 1V and the number of iterations required to achieve the convergence without and with Aitken ac-

celeration [16], several positionsd1 of the micro-device are considered (Fig. 7). For each of them, the

perturbation problem is solved and an iterative process is carried out till the relative error of the local

electric field is smaller than1%.

As expected, several iterations are needed to obtain an accurate solution when the micro-beam is close
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Figure 6. Relative error ofvp (left) andep (y-component)(right) computed along the micro-beam top

surface for some iterations

to the considered electrode. When the Aitken accelaration is used, the number of iterations is reduced.
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Figure 7. Iteration numbers to achieve the convergence versus the distance separating electrode at1V

and the micro-beam

6. Conclusion

A perturbation method for computing electrostatic field distortions due to the presence of conductive

micro-structure has been presented. First, an unperturbedproblem (in the absence of certain conductors)

is solved with the conventional FE method in the complete domain. Second, a perturbation problem is

solved in a reduced region with an additional conductor using the solution of the unperturbed problem

as a source.

In order to illustrate and validate this method, we considered a 2-D FE model of a capacitor and a

moving micro-beam. Results are compared to those obtained by the conventional FE method. When
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the moving region is close to the electrostatic field source,several iterations are required to obtain an

accurate solution. Successive perturbations in each region are thus calculated not only from the original

source region to the added conductive perturbing domain, but also from the latter to the former. The

Aitken acceleration has been applied to improve the convergence of the iterative process.
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