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ABSTRACT A nmethod of formng a nmetal gate structure, on a high k
gate insulator |layer, for NMOS devices,.and simultaneously form ng a netal
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structures that were enbedded in_a conposite insulator |layer, wth the
openi ngs exposi ng regi ons of t heABSER duct or substrate to be used for
subsequent NMOS and PMOS channel regions. Deposition of a high k gate

i nsul ator layer is followed by deposition of an in situ doped polysilicon

layer. Aft/mefHodRf frmidig Amee fitestradtute)6n b'highi K gatelDpsiatop blyys ifdr NMIDS ayer
| ocated in the NMOS regi on ~a netal Iayer i's deposited on the underlying

hi gh dIEY,Qe%t Sn Qxﬁﬂﬁﬁfeeﬁsl* regl Onawgﬁ ?%e%i}%:cﬁpé’ o thd e H?%hsk e

pol ys |con ayer In t uniant ed :
t al, [ | t f t

St odtpe e AP 9%'*13'@3?%5 bt ev;gfﬁfﬂfﬁah#ﬁe&mﬁ gl g e

e S ol B SR G ™

structures enbedded in epenings in t he conposite insulator layer,
pr evienbeddedfin a comaposite m@&malayero\mth the tmemngwmsmg rmonsmﬁme gate
structures.

semiconductor substrate to be used for subsequent NMOS and PMOS cha:rmel regions.

Deposition of a high k gate msulator layer is followed'by deposition of an in situ doped
polysilicon layer. After removal of a portion of the in situ doped polysilicon layer Iocated in the
~ NMOS region, a metal layer is deposited on the uﬁderlying high k gate insulator layer in the
NMOS region, and on the in situ polysilicon layer in the PMOS region. Removal of unwanted
regions of metal, and of in situ polysilicon, result in the definition of a metal gate structure, on the
\ high k gate insulator layer, in the NMOS région, and m the definition of a metal - in situ doped
pelvsilicon gate structure, on the high k .gate insulator layer, in the PMOS region,. with both gate
structures embedded in openings in the composite insulator layer, previously fonned via removal

of the silicon nitride dummy gate strucﬁxrés.

Figure 1
22



