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Introduction: Beam steering and adaptive
optics micromirror applications commonly
demand optically flat surfaces (p >0.5 m,
10% of wavelength) with minimal mass. This
work presents initial findings quantitatively
comparing different backside etch patterns to
understand the design trades.
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Figure 1. Baseline Solid Mirror Plate trade space.

Computational Methods: The Solid
Mechanics module was used with
experimentally determined film stress values
applied to each layer. Parameter sweeps
(array size, etch depth, pattern size) were
performed to explore the trade space for each
geometry. The post width was scaled to
central pattern elements with a fixed B.C. at
post bottom. Curvature profiles generated
from least squares fitting of diagonal surface
profiles in MS Excel.

Figure 2. (a) Solid model of square solid plate micromirror (1.1

mm mirror width) with center post, inset shows metal layer
(b) hemispherical (isotropic etch), (c) square, (d) equilateral
triangular etch patterns.
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Figure 3. (left) Representative steady-state deflection profile
for micromirror with square etch pattern. (right) Effect of etch
depth/etch radius on radius of curvature.
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Figure 4. Depiction of trade space between curvature and
plate mass for the different designs simulated.

Conclusions: Knowledge of tradespace is
essential to understand the degree to
which backside etch mass reduction
provides worthwhile benefit. Future work is
directed towards additional geometries,
optimization methods, and experimental
demonstration of patterning.
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