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Embodiments of the present disclosure provide an apparatus and methods for etching a material layer
with a cyclic etching and deposition process. In one embodiment, a method for etching a material layer on
a substrate includes (a) etching at least a portion of a material layer on a substrate in an etch chamber to
form an open feature having a bottom surface and sidewalls in the material layer, (b) forming a protection
layer on the sidewalls and the bottom surface of the open feature from a protection layer gas mixture
comprising at least one carbon-fluorine containing gas, (c) selectively removing the protection layer formed
on the bottom surface of the open feature from a bottom surface open gas mixture comprising the carbon-
fluorine containing gas, and (d)continuingly etching the material layer from the bottom surface of the open
feature until a desired depth of the open feature is reached.
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[ 3L 232H4%H ] METHODS FOR ETCHING A MATERIAL LAYER FOR
SEMICONDUCTOR APPLICATIONS
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Embodiments of the present disclosure provide an apparatus and methods for etching a
material layer with a cyclic etching and deposition process. In one embodiment, a
method for etching a material layer on a substrate includes (a) etching at least a portion
of a material layer on a substrate in an etch chamber to form an open feature having a
bottom surface and sidewalls in the material layer, (b) forming a protection layer on the
sidewalls and the bottom surface of the open feature from a protection layer gas
mixture comprising at least one carbon-fluorine containing gas, (c) selectively
removing the protection layer formed on the bottom surface of the open feature from a
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bottom surface open gas mixture comprising the carbon-fluorine containing gas, and
(d)continuingly etching the material layer from the bottom surface of the open feature
until a desired depth of the open feature is reached.
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