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Introduce a halide-free molybdenum-
containing or tungsten-containing precursor
to a processing chamber housing a L
semiconductor substrate, where the
precursor does not have molybdenum-carbon
bonds, and, preferably does not have beta-
hydrogen atoms

201

203
Introduce a reactant into the processing /

chamber housing the semiconductor
substrate

l

React the precursor with the reactant to form 205
a layer of a substantially carbon-free //
maolybdenum-containing or tungsten-

containing material on the substrate, where

the reaction occurs in an absence of plasma,

Treat the formed layer with a second reactant

f
i
f H
E to modify the layer (optional) ;
i i

Figure 2
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On a surface of a substrate form a layer of a
metal-containing precursor and/or of a
reactant

Purge and/or evacuate the proceesing
chamber

i

React the metal-containing precursor with the
reactant to form a layer of a substantially
carbon-free metal-containing material on the
substrate, where the reaction occurs on the
surface of the substrate in an absence of
plasma

A

Purge and/or evacuate the processing
chamber

.

Repeat 301-307

Figure 3
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401
React a molybdenum-containing precursor | ——"
with a reactant to form a substantially carbon-
free molybdenum-containing layer on a
substrate in an absence of plasma
403

Treat the formed layer with a plasma- //-—/
activated nitrogen-containing reactant {o
increase nitrogen content in the formed layer

Figure 4A
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411
React a molybdenum-containing precursor  L—"
with a reactant fo form a substantially carbon-
free molybdenum-containing laver on a
substrate in an absence of plasma

413
Treat the formed layer with a plasma- //

activated hydrogen-containing reactant io
decrease the resistivity of the formed layer

Figure 48
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