ABSTRACT METHODS TO FORM DUAL METAL GATES BY

| NCORPORATI NG METALS AND THEI R CONDUCTI VE OXI DES

Met hods for formi ng dual -nmetal gate CMOS transistors
are described. An NMOS and a PMOS active area of a
sem conductor substrate are separated by isol ation
regions. A netal layer 1is deposited over a gate
dielectric layer in each active area. Oxygen ions are
inmplanted into the netal layer in one active area to
forman inplanted netal |ayer which is oxidized to
forma netal oxide |layer. Thereafter, the netal |ayer
and the netal oxide | ayé aFe&“batterned to forma
nmetal gate in one active area and a netal oxide gate
in the other active area wherein the active area
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PMOS acti ve ar eaNpAMHmIRACIOWRUCTIVEODRIDASEeS may be
net al oxi de gates wherein the oxide concentrations of
the two gates differ. The PMOS gate has the higher
WettkofitinGdd eBrmbEh@ur@ildetal gate CMOS transistors are

described. An NMOS and a PMOS active area of a semiconductor
substrate are separated by isclation regions. A metal layer
is deposited over a gate dielectric layer in each active
area. Oxygen ions are implanted into the metal layer in one
active area to form an implanted metal layer which is
oxidized to form a metal oxide layer. Thereafter, the metal
layer and the metal oxide layer are patterned toc form a metal
gate in one active area and a metal oxide 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 may be metal oxide gates wherein the oxide
concentrations of the two gates differ. The PMOS gate has the

higher work function.
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