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(57) Abstract

The present invention generally provides methods for employing a focused particle beam system in the removal of an excess portion
from a workpiece having an opaque film patterned on a substrate and more particularly provides methods of gas-assisted etching using
an etching gas including bromine. One aspect of the invention provides 2 method including the steps of (i) mounting the workpiece on a
movable stage capable of movement in the X and Y directions, (ii) scanning a selected surface area of a workpiece, having an opaque film
patterned on a substrate, with a focused particle beam, (iif) detecting intensities of particles emitted from the workpiece as a result of the
workpiece scanning step, (iv) determining a shape of the patterned film based on the detected particle intensities, (v) determining an excess
portion of the patterned film based on the shape of the patterned film, (vi) etching the excess portion with the focused particle beam, and
(vii) introducing an etching gas, concurrent with the etching step, in selected proximity to the excess portion. The etching gas includes
bromine or a bromine—containing material. The etching gas can futher include water vapor.
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