ABSTRACT A METHOD OF | NTEGRATI NG L - SHAPED SPACERS IN A H GH PERFORMANCE
CMOS PROCESS VIA USE OF AN OXIDE - NI TRIDE - DOPED OXI DE SPACER A process
for fabricating a conplinentary netal oxide sem conductor (CMOS), device
featuring conposite insulator spacer shapes which allow P channel (PMXS),
short channel effects to be mnimzed, and allow reductions in resistance
for N channel (NMOS), source/drain extension regions to be realized, has
been devel oped. The process features initial conposite insulator spacers
formed in the sides of gate structures after definition of the NMOS and
PMOS source/drain extension regions. The initial conposite insulator

spacer, conprised of an underlyié{ﬁg?ég?# on oxi de conponent, an L-shaped
silicon nitride conmponent, and —gi ng doped oxi de conponent, is then
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used to define, via ion inplantation procedures, an NMOS heavily doped
region, feagurin rti.on of the heavily doped source/drain region forned
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corrponetnt, .therefore, clﬁnpensati ng a portion of the NMOS source/drain
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to be minimized, and allow reductions in resistance for N channel (NMOS), source/drain
extension regions to be realized, has been developed. The process features initial composite
insulator spacers formed in the sides of gate structures after definition of the NMOS and PMOS

source/drain extension regions. The initial composite insulator spacer, comprised of an
underlying

silicon oxide component, an L- shaped silicon nitride component, and an overlying doped oxide
component, is then used for definition of the PMOS heavily doped source/drain region, allowing

for adequate space between the heavily doped source/drain and channel regions, thus reducing
the

risk of short channel effects. After removal of the doped oxide component, the L - shaped
composite insulator spacer is used to define, via ion implantation procedures, an NMOS heavily
doped region, featuring a portion of the heavily doped source/drain region formed underlying a
horizontal feature of the L - shaped silicon nitride component, therefore compensating a portion

of the NMOS source/drain extension region, and resulting in the desired reduction in
source/drain

resistance,

FIGURE 8



