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2 A method for making metal-insulator-metal (MIM)

capacitors having insulators with high-dielectric-constant or
ferroelectric interelectrode films compatible with the dual-
damascene process is achieved. The method of integrating the
MIM with a dual-damascene process is to form a planar a first
insulating layer and to deposit an etch~stop layer and a
second insulating layer. Capacitor node contact openings are
etched to the substrate and first recesses are etched to the
etch-stop layer. The contact openings and first recesses are
filled with a conducting layer using a dual-damascene process.
Second recesses are formed in the second insulating layer
around the capacitor node contacts. A conformal first metal
layer, an inter- electrode dielectric layver, and a second
metal layer are deposited, and are patterned at the same time
to form the capacitors over the node contacts. The second
recesses increase the capacitor area while the simultaneous
patterning of the metal layers results in fewer processing
steps.
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