ABSTRACT REPLACEMENT OF SILICON NI TRI DE COPPER BARRIER WTH A
SELF- ALI GNI NG METAL BARRI ER An i nproved and new process for fabricating
self-aligned netal barriers by atomi c |ayer deposition, ALD, capable of
produci ng extrenely thin, uniform and conformal netal barrier filns,

sel ectively depositing on copper, not on silicon dioxide interlevel
dielectric, in nulti-layer dual damascene trench/via processing. Silicon
nitride is presently used as a insulating copper barrier. However, silicon
nitride has a relatively high dielectric constraint, which deteriorates ICs
‘W th-increased RC del ay. Copper netal_ barriers of niobiumand tantalum have
been deposited by atonic |ayer deposiAHFREGT copper. Wth high deposition
selectivity, the barrier netal is only deposited over copper, not on
silicon dioxide, which elimnates the need of an insulating barrier of

- silicon nitrreerackf¥ROR S ILICON NITRIDE COPPER BARRIER WITH A SELF—

ALIGNING METAL BARRIER

An improved and new process for fabricating self-aligned
metal barriers by atomic layer deposition, ALD, capable of
producing extremely thin, ﬁniform, and conformal metal
barrier films, selectively depositing on copper, not on
silicon dioxide interlevel dielectric, in multi-layer dual
damascene.trench/via pProcessing. Silicon nitride is presently

- used as a insulating copper bérrier. However, silicon nitride
has a relatively high dielectric constraint, which
deteriorates ICs with increased RC delay. Copper metal
barriers of niobium and tantalum have been deposited by
atomic layer deposition on copper. With high deposition
selectivity, the barrier metal is only deposited over copper,
not on silicon dioxide, which eliminates the need of an

insulating barrier of silicon nitride.
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