DI FFUSI ON BARRI ER LAYER AND SEM CONDUCTOR DEVI CE CONTAI NI NG SAVE ABSTRACT

A sem conductor device containing a diffusion barrier |ayer (Q4)t FEB 2004
provi ded. The sem conductor device includdg® at | east a sem conduct Of

substrate (8) containing conductive netal elenents; and, a diffusion
barrier |ayer i g at |east a portion of the substrate (8) in
contact with é@ﬁﬁﬁ@é@&%ﬁmfiéﬁ&%ws ICONDUCTOR DEVIDE CORT ATRREE
(14) can have an upper surface (14a) andmﬁmr surface (14b) and a
central portion (140), and being forned silicon, carbon, nitrogen and

hydrogen with the nitrogen being non-uniformy distributed throughout the
diffusion barrier layer (14). Thus, the nitrogen can be nore concentrated
near the |lower (14b) and/or upper (14aABSFRACEs of the diffusion barrier

bat t1 e | hyer. (14) 1 NETIcBnOto B Rk LR b Brer thuen b Sopoadest
provi ded. Fi ghei@miconductor device includes at least a semiconductor substrate (8) containing
conduétivg metal elements; and, a diffusion barrier layer (14) applied to at leést a portion
of the substrate (8) in contact with conductive metal elements (12). The diffusion barrier
. layer (14) can have an upper surface (14a) and a lower surface (14b) and a centrai portion
(14c), and being formed frpm silicon, carbon, nitrogen and hydrogen with the nitrogen
being non-uniformly distributed throughout the diffusion barrier layer (14). Thus, the
nitrogen can be more concentrated near the lower (14b) and/or upper (14a) surfaceé 6f the
diffusion barrier layer (14) as compared to the central portion (14c) éf the diffusion
batrier layer (14). Methods for making the semiconductor devices are also provided,
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