METHODS FOR EFFECTI VE NI CKEL Sl LI Cl DE FORVATI ON ABSTRACT Met hods for
"formng a high quality nickel silicide filmin the fabrication of an
integrated circuit are described. A sem conductor substrate is provided
having silicon regions to be silicided wherein a native oxide |ayer forns
on the silicon regions. A nickel layer is deposited overlying the silicon
regions to be HMETHORSJFOR EFFEOTIVE | MYEKEL sSTIRDOEDE cEORMNATIQN ng t he ni ckel
| ayer. The substrate is anneal ed whereby titaniumatons fromthe titanium

| ayer diffuse through the nickel |agerraoT react with the native oxide

| ayer and whereby the nickel is transfornmed to nickel silicide whefe it
overlies the silicon regions and wherein the nickel not overlying the
silicon regions is unreacted. In an alternative nethod, a titaniumnitride
| ayer over theMethe@dsufiPrafermingps hwbsgh@htyotxygleﬁlfﬂabi%dalﬂ_lbﬂ t he
titaniumin the titanium/|ayer to react with the underlying native oxide.
The unreabPeHhﬁ|EREF1F3§éPn|eréﬁo&é&eBSaEBﬁpFéFﬁufﬁrﬁﬁ?lGﬁsﬁFlﬁeﬂrckél
silicide filmin.th ure of an in ted circ n_anot he

et hod. - aSRBRGPAgRFESF PLPREFERE ésdsasse?sﬁ B ipdnrEibon, Pefinnaate
vapor depgsi 08 uadr & MatiGe LAAL 1008 S¥BkEALE cha anneal ed

mhereby tirtani um at ons ron1?he titani um nonol a react wmth the native
oxi de | aygl)na&dnwearﬁbnst he at hQ dkedkalayles tlrsaas_ﬁaémddt eveiktk¥ehgsithieci de.

(FIORE silicon regions to be silicided. A titanium layer is
deposited overlying the nickel layer. The substrate is
annealed whereby titanium atoms from the titanium layer
diffuse through the nickel layer and react with the native
oxide layer and whereby the nickel is transformed to nickel
silicide where it overlies the silicon regions and wherein
the nickel not overlying the silicon regions is unreacted.
In an alternative method, a titanium nitride layer over the
titanium layer traps atmospheric oxygen freeing all of the
titanium in the titanium layer to react with the underlying
native oxide. The unreacted nickel layer is removed to
complete formation of a nickel silicide film in the
manufacture of ah integrated circuit. In another method,

a monolayer of titanium is deposited by atomic layer chemical
vapor deposition underlying the nickel layer. The substrate
is annealed whereby titanium atoms from the titanium
monolayer react with the native oxide layer and whereby the

the nickel is transformed to nickel silicide.

(FIGURE 1)
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