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thisÂ .The present invention

relates generally to
semiconductor manufacturing,

and more particularly to
deposition of materials using

atomic layer deposition
techniques. Atomic layer

deposition (ALD) of thin films
is a well known technique.

Generally, in ALD a first
reactant is chemisorbed onto
the surface of the substrate,
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the surface is deposed with a
second reactant as a

monolayer, and the first
reactant is then removed or
etched off the surface. Many
deposition processes involve
gas phase reactions that are
carried out in the presence of

a reaction gas. Typically, a
deposition chamber is

maintained at a low pressure,
with the reaction gas being
passed over the substrate

surface in a flow pattern such
as that of a laminar flow.
Atomic layer deposition
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processes are extremely
sensitive to the deposition

chamber conditions, with the
vast majority of commercially

available ALD deposition
chambers operating within a

relatively narrow set of
conditions. One important
process parameter is the

temperature of the substrate
during deposition. At very high

substrate temperatures, the
substrate tends to have a
lower reaction rate, and at

very low substrate
temperatures the substrate
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tends to have a higher
reaction rate. When depositing

layers with thicknesses that
are large compared to the

thickness of a single
monolayer of deposition
material, the substrate

temperature will affect the
overall thickness of the

deposited material. Most
semiconductor substrates,
including semiconductor
wafers, have one or more
metal layers on the upper
side, most commonly one
metal layer on the upper
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