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Provide a substrate having a plurality of ™~ 201
protruding features

l

Deposit a tin oxide layer over the horizontal 203
surfaces and sidewalls of the protruding
features

l

Completely remove tin oxide from horizontal
surfaces using hydrogen-based etch and/or a 205
halogen based etch without completely ,
removing tin oxide at the sidewalls of the
protruding features, wherein the etch is
selective to outer material of the protruding
features

Fig. 2
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Provide a substrate having a plurality of ™~ 4401
protruding features

l

Deposit a tin oxide layer over the horizontal 4403
surfaces and sidewalls of the protruding
features

l

Form a passivation layer over the tin oxide 4405
layer at the sidewalls of the protruding o
features

'

Completely remove tin oxide from horizontal

surfaces without completely removing tin -~ | —___

oxide at the sidewalls of the protruding
features

4407

Fig. 4
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Provide a substrate having a patterned tin
oxide hardmask layer

—~— 601

l

Process the semiconductor substrate in a
presence of the patterned tin oxide hardmask
layer

603

l

Remove the tin oxide hardmask layer

605

Fig. 6
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Provide a substrate having an exposed
patterned ashable hardmask layer and a
plurality of recessed features

r—~~— 801

l

Fill the recessed features on the substrate
with tin oxide

803

l

Remove the ashable material without fully
removing tin oxide and thereby form a
patterned layer of tin oxide on the substrate

805

Fig. 8
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Provide a substrate having an exposed
patterned tin oxide layer and a plurality of
recessed features

l

Fill the recessed features on the substrate | ——~
with a silicon-containing material

l

Remove the tin oxide without fully removing 1005

the silicon-containing material and thereby |

form a patterned layer of silicon-containing
material on the substrate

—~~— 1001

1003

Fig. 10
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Provide a substrate having a silicon-
containing layer, where the substrate includes
an exposed tin oxide (e.g., a tin oxide footing

on a silicon-containing layer)

r—~~— 1301

l

Passivate the silicon-containing layer

1303

Etch the tin oxide

1305

Repeat passivation and etch in an alternating
fashion

1307

Fig. 13
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