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A 1 /Fig.1

S101 providing a semiconductor substrate having a
NMOS region and a pmos region

S102 forming a first gate stack on the first region of the
semiconductor substrate, forming a second gate stack
on the second region of the semiconductor substrate
S103 FORMING second sidewall buffer layers on the
sidewalls of the second gate stack

S104 forming a first sidewall on the sidewalls of the
first gate stack, forming second sidewalls on the second
sidewall buffer layers, and respectively forming a
source region and a drain region of the NMOS region
and the PMOS region in the semiconductor substrate
S105 annealing the device in the oxygen environment

(57) Abstract: A semiconductor device and a manufacturing method
thereof are provided, the method includes that: after forming a gate stack,
second sidewall buffer layers are formed on the sidewalls of the gate stack
of'a PMOS, the second sidewall buffer layers are composed of a loose low
k dielectric material; then a sidewall of the device and source/drain halo
regions and source/drain regions are formed; then anneal is performed in
an oxygen environment in order that the oxygen of the oxygen environ-
ment diffuses into the high k dielectric layer of the second gate stack
through the second sidewall buffer layers. The method can not only reduce
the threshold voltage ot the PMOS without aftecting the threshold voltage
of the NMOS, but also avoid the damage of the gate and the substrate dur-
ing removing the sidewall of the PMOS in the conventional process, there-
by effectively improve the performance of the device.
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