—NETHOD OF FABRICATING CVOS DEVI CE W TH DUAL GATE ELECTRCDE ABSTRACT A
nmet hod of fabricating a dual gate el ectrode CMOS device, conprising the

followi ng steps. A wafer is provided having an N- MOSFET r egi
P- MOSFET region. A sacrificial gate |layer /doped N err] pol ﬂlm[ﬂm’w&,ﬁmﬂ“e
insul ator layer stack is fornmed over the wafer. The N MOSFET sac

gate layer is patterned to forma once patterned sacrificial gaf®$24yer

only within the NMOSFET region, exposing the doped Nerr] poly-1 |ayer
wi thin the PI\MPHE regl undoped poly-2 | ayer is for f he once
patterned sacri @8%8“’@6@? GNP HEVI&%MEH W@r F‘JATF?OE";SE'?*&@& w thin
t he P-MOSFET region. The undoped pol ABSTRAAET is planarized to forma
pl anari zed undoped poly-2 layer only within the PMOSFET regi on. The once
patterned sacrificial gate |ayer, the doped Nerr] poly-1 |layer and the
gate insulator layer within the N-MOSFET region are planarized to forman
initial N MOSFET gate medud oufe fahucitingva nduak gadedelstadodal L Obhelevice,
pl anari zed undoped poly-2 |ayer, the doped N err] poly-1 layer and the gate
i nsul at or compaising the follawing sEBFET walgr oh paede diveiing ea NMQTH Taregion
initial P- I\/g)SFET ge el ectrode stack having exposed sidewal|s. Sidewall
spacers afB f%rpné/g(% HEFacegionné exgoliedl gagevay e dspedh i Rphi-al layeMasreET
. and P- MOSFET.qate el ectrrode stagks. i nterqet gl. di ric.layer is
Forrred adi RO S BEeB o THES e s e RRe T A B T B e e Tyer
el ect rode; T inlti - T plect t | S, dnf.o
form o p- NoREETed 48 bl b Rnds BRRERT AR EBLAT R Taphi Gy 2 UFICHE N

P- MOSFET msmmsfegﬁﬁ%x{aayﬁ the dopyeed- ‘#ol}h-il NajdrewRnMRREP- e g raaMption.

over the exposed portion of The wafer. The ‘upper sacrificial gate |ayer of
the initian MnloBER pelgtE18leeds foflaedtdr) the drerenyatrhedfskhfiaml NaMoRRE

gate cavity. A netal layer is fornmed over the structure, filling the

r emai ni ngaRdNbBEkEEpogat &' poly-1 layer within the P-MOSFET region. The undoped poly-2
layer is planarized to form a planarized undoped poly-2 layer only within the P-
MOSFET region. The once patterned sacrificial gate layer, the doped N* poly-1 layer
and the gate insulator layer within the N-MOSFET region are planarized to form an
initial N-MOSFET gate electrode stack having exposed sidewalls. The planarized
undoped poly-2 layer, the doped N* poly-1 layer and the gate insulator layer within
the P-MOSFET region are planarized to form an initial P-MOSFET gate electrode
stack having exposed sidewalls. Sidewall spacers are formed adjacent the exposed
sidewalls of the initial N-MOSFET and P-MOSFET gate electrode stacks. An
intermetal ‘dielectric layer is formed adjacent and between the initial N-MOSFET
and P-MOSFET gate electrode stacks. The initial P-MOSFET gate electrode stack is
removed to form a P-MOSFET gate cavity exposing a portion of the wafer. A
second P-MOSFET gate insulator layer is formed within the P-MOSFET gate cavity
over the exposed portion of the wafer. The upper sacrificial gate layer of the initial

N-MOSFET gate electrode stack is removed to form an N-MOSFET gate cavity. A

metal layer is formed over the structure, filling the remaining P-MOSFET gate
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~cawvi-ty-and the N-MOSFET gate cavity. The netal layer is planarized to
renove the excess netal fromover the internetal dielectric |ayer |eaving
pi-anari zed NMOSFET netal gate el ectrode cap within N-MOSFET gate cavity to
forma fiRal0lzE88 N- MOSFET and pl anari zed P- MOSFET netal gate within the
remai ni ng P-MOSFET gate cavity to forma finalized P-MOSFET, thus
conpleting formation of the dual gate el ectrode CMOS device. FlIGURE 9

cavity and the N-MOSFET gate cavity. The metal layer is planarized to remove the
excess metal from over the intermetal dielectric layer leaving planarized N-
MOSFET metal gate electrode cap within N-MOSFET gate cavity to form a finalized
N-MOSFET and planarized P-MOSFET metal gate within the remaining P-MOSFET
gate cavity to form a finalized P-MOSFET, thus completing formation of the dual

gate electrode CMOS device.

FIGURE 9



