ABSTRACT A DUAL METAL GATE PROCESS: METALS AND THEI R SI LI ClI DES Met hods for
mw]ate CMOS transistors are descri bed. Ar’lll,mm,m"m PMOS
I conductor substrate are separated by

formng m
active a\{\\%ﬂ{m“mm
regi ons. Q%g%#,layer I s deposited over a gate dielectric |aystisixn each
active area. Sllicon ions are inplanted into the nmetal |ayer in one active
area to forman inplanted netal |ayer which is silicided to forma netal
silicide layer. Thereafter, the netal |ayer and the netal silicide |ayer
are patterned to forma netal gate in one active area and a netal silicide
gate in the other active area wherein the active area having the gate with
the higher work function is the PMOS active area. Alternatively, both gates
nmay be netal silicide gates wher B YT | i con concentrations of the two

gates differ. Alter 'A%@/X@AAVFALQ‘JA&@WCEB’SIIQEWYAN@ fEr®dCiDeES each of the
active areas and covered wth a dielectric layer. The dielectric layer is
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gat es. e or both of the gates are silicon inplanted and silicided.
The PMOS;@sderdes 4Pe Hb98L5t¥0 Ky f U861 400on FEGFESS A metal layer
is deposited over a gate dielectric layer in each active
area. Silicon ions are implanted into the metal layer in one
active area to form an implanted metal layer which is
silicided to form a metal silicide layer. Thereafter, the
metal layer and the metal silicide layer are patterned to
form a metal gate in one active area and a metal silicide
gate in the other active area wherein the active area having
the gate with the higher work function is the PMOS active
area. Alternatively, both gates ﬁay be metal silicide gates
wherein the silicon concentrations of the two gates differ.
Alternatively, a dummy gate may be formed in each of the
active areas and covered with a dielectric layer. The
dielectric layer is planarized thereby exposing the dummy
gates. The dummy gates are removed leaving gate openings to
the semiconductor substrate. A metal layer is deposited over
a gate dielectric layer within the gate openings to form
metal gates. One or both of the gates are silicon implanted

and silicided. The PMOS gate has the higher work function.
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