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A high-k silicate atomic layer deposition method 1is
disclosed. To produce a hafnium silicate layer, a
substrate may be exposed to a pulse of a hafnium
precursor, a pulse of an oxidizer, a pulse of a silicon
precursor, and a pulse of another oxidizer. A catalyst
may additionally be co-flowed with one or more reactants
into the chamber through a separate inlet. Alternatively,
the catalyst may be flowed to the chamber before the
reactant is introduced in a soaking procedure. By either
co-flowing the catalyst through separate inlets or by
performing a catalyst soak, hafnium silicate formation

may proceed at a fast rate and/or at a low temperature.
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