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 In Sect. 6 we offer a summary of the results and conclusions. 2.2. Preliminaries {#sec2dot2-micromachines-09-00141}
------------------ The starting point of the optimization process is the definition of the manufacturing process. As a first step, the
requirements for material and process tolerances are specified. These requirements consist of lower and upper bounds for the

width and height of the mask as well as the thickness of the substrate and of the sidewall angles. The intrinsic noise in the design
is quantified by a standard deviation that is introduced for each material layer. While we will not consider the effects of these
variations in this work, they have to be taken into account for a more realistic simulation. The mask and substrate material as

well as the metal thickness have significant influences on the height and width profile of the etched sidewall. We will determine
the optimum thickness of the metal layer for the simulation. The substrate height has the highest influence on the etch process.
The etch rate of a material layer is given by the etch rate coefficient *k*~etch~ that is multiplied with the thickness *h* of the
layer to get the etch depth *h*~etch~ of the layer as:$$h_{etch} = kh_{etch}$$ A large value for *h*~etch~ results in a large

amount of material removed during the etch process. Therefore, a balance between etch rate and etch selectivity (i.e., the rate of
etching in the masked material vs. the rate of etching in the non-masked material) has to be achieved. Hence, we define the etch

selectivity $S_{etch}$ as:$$S_{etch} = \frac{Et}{\left( {Si + Et} \right)}$$ where *Et* denotes the thickness of the silicon
layer and *Si* the thickness of the silicon nitride layer. Hence, $$h_{etch} = k \cdot Et$$ Therefore, the etch rate coefficient
*k*~etch~ becomes the inverse of the etch selectivity:$$k_{etch} = \frac{1}{S_{etch}}$$ In order to model the photoresist
layer, a good candidate for its thickness is the thickness of the mask layer. To find the optimum value of the photoresist layer

thickness, we optimize the resist profile at 82157476af
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