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the invention relates to a method for forming a contact and a
barrier layer without thermal heating and mechanical interference.

The invention is most effectively applicable to the formation of
contact openings in an interlevel dielectric layer of a

semiconductor device and is therefore described below with
respect to such a contact opening. In the manufacture of

semiconductor devices, for example, memory and other integrated
circuits, various circuit elements, such as transistors, capacitors

and conductive patterns, are formed into or over a semiconductor
substrate, such as silicon. Typically, electrical connections

between these circuit elements are formed by a process called
metallization. For instance, multiple metallization levels are used

to interconnect the circuit elements formed in and over the
various layers of the semiconductor substrate. Generally, the

different metallization levels are separated by a dielectric layer.
Interlevel dielectric material, that is, dielectric material lying

between the previously deposited metallization levels, can be
used to insulate or separate circuit elements. As is well known in

the art, metal barriers, such as titanium nitride (TiN), are
deposited at the interface between the dielectric layer and the

previously deposited metal layers to prevent the diffusion of the
previously deposited metals into the dielectric layer. For instance,
the previously deposited metal layers can include aluminum (Al
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