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Nowadays, the design process of semiconductor structures is unimaginable without
simulations of new micro and nano scale systems due to the expensive production of
prototypes. However, the numerical simulation of systems which result from modeling of
micro scale structures is computationally demanding. Two aspects make the simulation
even more complicate. One is the ongoing miniaturization of the structures in combination
with an increasing of the working frequencies. This implicates a high density of electric
conductors and induces parasitic effects like crosstalk. To respect these parasitic effects,
Maxwell’s equations are considered for the simulation. Inaccuracies during the lithography
which lead to variations of the feature structure sizes lead to another aspect that can no
longer be neglected during the simulation. Besides that, material uncertainties have to
be considered. These variations are treated as uncertain parameters of the system.

For the variational analysis of the effect of these uncertainties on the electromagnetic
field we compare stochastic collocation techniques [1] to a Monte Carlo simulation [2].
Collocation methods rely on repetitive evaluations of the describing system of equations,
which can be expensive for high dimensional systems. Therefore, we use model order
reduction to reduce the size of the system and the evaluation costs. The reduced model
is then used for Monte Carlo and stochastic collocation. We apply the described method
to a coplanar waveguide and show the numerical results.

The work presented is part of the research network MoreSim4Nano [3], which is funded
by the German Federal Ministry of Education and Research.
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