Protruded Contact and Insertion of
Inter-Layer-Dielectric Material To Inprove Undercut
For Low K I nterconnects Abst r act An enbodi ment of
the invention shows a process to forma damascene
openi ng preferably w thout hardmask overhang or
dielectric layer undercut/void. The |lowk dielectric
material can be sandw ched in two hardmask filns to
form the dielectric filmthrough which an
i nterconnect opening is etched. A first exanple
enbodi nent conprises the followng. W forma | ower
interconnect and an insulating |ayer over a
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a first interconnect opening in the first hardmask,
the dielectric layer and the second hardmask | ayer.
Lastly, we forman intercoppgelactn the first
i nterconnect opening. Figure 4

An embodiment of the invention shows a process to form a damascene
opening preferably without hardmask overhang or dielectric layer undercut/void.
The low-k dielectric material can be sandwiched in two hardmask films to form
the dielectric film through which an interconnect opening is etched. A first example
embodiment comprises the following. We form a lower interconnect and an
insulating layer over a semiconductor structure. We form a first hardmask
a dielectric layer, and a second hardmask layer, over the lower interconnect and
insulating layer. We etch a first interconnect opening in the first hardmask, the
dielectric layer and the second hardmask layer. Lastly, we form an interconnect in

the first interconnect opening.

Figure 4



