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DISCLOSURE OF THE INVENTION
An advantage of the present invention is a method of manufacturing a semiconductor device having
highly teliable Cu or Cu alloy interconnects with improved electromigration resistance and reduced contact

resistance.
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BRIEF DESCRIPTION OF DRAWINGS
Fig. 1 schematically illustrates the formation of voids in Cu interconnects.
Fig. 2-4 schematically illustrate sequential phases of a method in accordance with an embodiment of

the present invention, wherein similar features or elements are denoted by like reference characters.
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scope of the inventive concept as expressed herein. 35 6 WO 03/041162

PCT/ US02/ 35964 What is Clained Is: 1. A nethod of manufacturing a

sem conduwwDw®B/0gigy: ce, the nmethod conprising: formng an @EEFAISAZ339H4 a
dielectric layer (23, 25); depositing copper (Cu) or a Cu alloy to fill the
openi ng (27); wng iSClagssrs:t her mal anneal ing (29) the deposited Cu or Cu
alloy in amoni a (NH3) 2. The nethod according to claim1, conprising

doposi 16d Gu of ou SPray Lo Pl B i B b Bit 6826 0 about

0.34 ] oul es/ clafmérgrap opeding Frpaliatretrin Bolerd¥cBidi ng to claim 2, conprising |aser

t her mal anneal depitih Meatcuthsy + ;I,@h Ak or Cu alloy (27) to a
Pt %c%g%'ﬁgl? Ay o tg%ﬂ% 8 afau

terrpersature of abou t o about thereby refl owi ng the deposited
Cu or °Cu al | oy®eyierpian t“ﬁé?a>%%%EB?S&?%%J%H@P&HW&HOHE&%?. sing |aser

t hermal annealing (29) enploying an NH3 flow rate of about 200 to about
2,000 sccm 5.2.The Trettethdd &cadingtio nigint b cohgiing lhser banplranshling bgl @pdRing ia pofsed
barrier oy.
o The. ot hotlpchrar R o a7 Co SRR T hERBEI IR hOadaR o B
mechani cdPU§56M-shing (CMP) such that an upper surface of the deposited Cu
or Cu alloy (27) is substantially co-planar with an upper surface of the
dielectric |ayer (2B).method Bherdigth@thindec eonghtisify fag@r mieaﬁmﬁ;ealm@mmits héng the20
t r eatjipng e (o) Y

cont allonl néegb%lteldp@l grr%pnég)gqﬁgq{)g&&%g%ge&t%} 2%%%%? géoggjl c??a ng?tegfg%owm Ithecon
nitride cEpIHGUPEyEI-40) on the plasma treated surface by plasma enhanced
chem cal vapor deposition. 8. The nethod according to claiml1, wherein the
opening is a dual JdERBSCENEcCOERRitNPaim25 compiibiag Mich theAnal AMElinY (2B) HBYiGirgeat i on
in conmmu u h section, the method conprising

deposi ti %I?%k?&é@aﬁor&(%@aﬂ%%ﬁggdﬁpﬁo fill the opening to forman upper
line (27A) in comunication with an underlying via (27B). 9. The nethod
according to clai mBe mfed aqcerdipgie Céﬁ“éllef@tnt’lils@gldalgf’é‘fﬂn&?@“@Werd‘é‘ﬁ@féfi@@%man
oxi dd5  If3fore Hagosiomd thoth @Cuangi ng to claim9, where the oxide (23, 25) is a
fluorine-containing silicon 30 oxide derived fromfl uorine-doped

tetraethyl or t(thSI l'f‘hg %eﬁrod Zlccording to claim 1, comprising conducting chemical mechanical polishing
(CMP) such that an upper surface of the deposited Cu or Cu alloy (27) is substantially co-planar with an upper

surface of the dielectric layer (25).

7. The method according to claim 6, comprising:
20 treating the upper surface of the Cu or Cu alloy (27) in a plasma containiﬁg NHj; to remove copper
oxide therefrom; and
depositing a silicon nitride capping layer (40) on the plasma treated surface by plasma enhanced

chemical vapor deposition.

8. The method according to claim 1, wherein the opening is a dual damascene opening
25 containing a lower via hole section in communication with an upper trench section, the method comprising

depositing the Cu or Cu alloy (27) to fill the opening to form an upper line (27A) in communication with an

underlying via (27B).
9. The method according to claim 8, wherein the dielectric layer (23, 25) comprises an oxide.
10. The method according to claim 9, where the oxide (23, 25) is a fluorine-containing silicon

30  oxide derived from fluorine-doped tetraethyl orthosilicate.



