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Sequentially deposit dielectric
layer, first metal layer, and
second metal layer over
NMOS and PMOS
regions of substrate.

l

Form mask over PMOS region
of substrate. Perform
selective nitrogen implant in
NMOS region of substrate.

l

Remove mask from PMOS
region. Perform high-
temperature anneal to form
metal nitride layer in NMOS
region and metal oxide layer in
PMOS region.

:

Form mask over NMOS region

of substrate. Perform selective

charge-balancing implant over
PMOS region of substrate.

:

Remove mask from NMOS
region. Form NMOS and
PMOS gates in respective
NMOS and PMOS regions.
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(57) Abstract: According to one exemplary embodiment, a method for
integrating first (206) and second metal layers (208) on a substrate (202)
to form a dual metal NMOS gate (226) and PMOS gate (228) comprises
depositing (150) a dielectric layer (204) over an NMOS region (210) and a
PMOS region (212) of the substrate (202). The method further comprises
depositing (150) the first metal layer (206) over dielectric layer (204). The
method further comprises depositing (150) the second metal layer (208)
over the first metal layer (206). The method further comprises implanting
(152) nitrogen in the NMOS region (210) of substrate (202) and converting
(154) a first portion of the first metal layer (206) into a metal oxide layer
(220) and converting a second portion of the first metal layer (206) into
metal nitride layer (218). The method further comprises forming (156) the
NMOS gate (226) and the PMOS gate (228), where the NMOS gate (226)
comprises a segment (234) of metal nitride layer (218) and the PMOS gate
(228) comprises a segment (242) of the metal oxide layer (220).
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