ABSTRACT OF THE DI SCLOSURE PVD- | MP- TUNGSTEN AND TUNGSTEN NI TRIDE AS A

LI NER, BARRI ER, AND/ OR SEED LAYER FOR TUNGSTEN, ALUM NI UM AND COPPER

APPLI CATI ONS The present invention provides a nethod of depositing a
tungsten-based |iner/barrer |ayer on g substrate, preferbly using a

hi gh-density plama PVD process, such 2 an ionized matal pl asma (1 MP)
process or other processes with ionize a sputtered flux of material froma

target. If a Tr and/or TiN_linear/barrier |ayer is deposited, the present
i nvention protide a net hoABSTRAGT OB, ISOLQOSYVREI ng t he reactions
bet weenPVPFIM ANR TUNGSTEN; NETREDR) ASj A SRR | BARRIER, d@W@Rrﬁ@@dﬁQ&R en by

PVD- | MFQR GBBS ALNMDTI e ANDT (OFBRR nAFREFCAYIONS he deposited in the

presence of PheprescRt aiveifioh pfovides RMetisd of dépositing . fihgsténcisastd HoeWYaeridel er
| ayer. The tungsten Liner/barrier |ayer may be followed by another tungsten

| ayer deyrssn ey W&m@rablbees&awepabgm&m mv.smhe:vmmmn al so

be depc}?bt%%%aﬁﬂa fﬁ?@ | 1664 |@iﬂ{5¥‘@§§ﬁﬁ a0t her
types o I'nc r?g non |oze Spu tgvrllﬁlnlg, cg I mat sputterig, and | ong

t hr ow stpxget.elf aJi and/or TIN liner/bamrier layer is deposited, the present invention provides a
| method of redusing or. eliminating the resctions between WF; and the Ti, TIN, and §i materials
by depositing tungsten by PVD-IMP processing thereover. Tungsten ay also be deposited in
the presence of a nitrogen source to produce a tungsten nitride liner/barrier layer. The tungsten
liney/barder layer may be followed by another tingsten layer deposited by a CVD process.
The tungsten and other materials can also be deposited by other processes such as
clectroplating processes and other types of PVD iﬁcluding non-{onized sputtering, collimated
sputtering, aud long throw sputtering.
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