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Thin film technologies provide electrical, mechanical, or optical isolation between
different components of nanofabricated systems. In the cases where high-quality
films or substrates are needed, thin film approaches may not exist for certain
materials. By using Faraday cages during the etching process, the incident ions
may be directed at the substrate at an oblique angle of incidence ™ ?, releasing the
structure from the substrate and creating a free-standing etched device. Such a
process has seen success in fabricating diamond nanophotonic and
nanomechanical resonators®.

Despite the recent surge in interest, the physics behind the angle etching process
has not been fully elaborated. Using simulation and experimental results, we show
that the etching angle is dependent on number of Faraday cage parameters. Chief
among these is the effect of mesh pitch and size. At larger mesh pitches,
simulations show that there is a significant leakage of ions to the inside of the
cage, creating a primary ion sheath at the cage boundary and a secondary sheath
at the sample. This can create a region where ions incident on the sample are re-
deflected downward, thereby lessening the impact of the Faraday cage.

Silicon etched under the SF6/C4F8 etch chemistry with an alumina hard mask is
used as a testbed for varying different etch parameters. The experimental
investigation is followed by a discussion of the applications of this process for
silicon nanophotonics and nanomechanic, along with extensions of the process
framework to other material systems.
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