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[57] ABSTRACT

An improved barrier layer structure for the prevention of
migration within a semiconductor device can be formed
from a refractory metal compound such as a refractory metal
nitride. The preferred barrier layer structure includes at least
two adjacent layers of essentially the same chemical com-
position having an essentially continuous interfacial region
between them, wherein the interfacial region is at least 10 A
thick. As an alternative to having a continuous interfacial
region, a series of adjacent layers which provide sufficient
interfacial regions can be used in combination to block the
migration of mobile atoms such as silicon. When a series of
layers is used, there should be at least 3 layers, and prefer-
ably 5 or more layers, where each layer is at least about 50
A thick. In addition, to break the continuity of channels
passing through grain boundaries, alternating layers of sub-
stantially grain oriented, columnar microstructure and
amorphous, non-columnar structure are preferred. The pre-
ferred embodiment used to demonstrate the invention is a
titanium nitride-comprising barrier layer structure prepared
using ion metal plasma or reactive ion metal plasma depo-
sition techniques to create the interfacial regions.

12 Claims, 4 Drawing Sheets
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