ABSTRACT Sem conductor Devices Having pFET with SiGe
Gate El ectrode and Enbedded Si Ge Source/ Drai n Regi ons
and Met hods of Making the Sane 1In a nethod of making
a sem conductor device, a first gate stack including a
first gate electrode material is forned on a substrate

at a pFET region. Thef/%:%fRﬁgﬁr ce/ drai n regions of
[ gate

the substrate and the el ectrode materi al
of the first gate stack at the pFET region are etched.
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ayer formed thereo so that a spacer
structure of the pFET region at |least partially
retai ned. The etching forns PFET source/drain
recesses and al so renoves at |east part of the first
gat & aehatbod ofl nakingaisemietnducdonpddvice, enfirshgatecstack ng
a gate electrode recess. A SiCGe material is
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the gate electrode recess at the pFET region. The SMI
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electrode materiai of the first gate stack at the pFET region are etched. The
etching being at least partially selective so that the nFET region is shielded by
a stress inducing mask layer formed thereon and so that a spacer structure of
the pFET region at least partially retained. The etching forms PFET
source/drain recesses and also removes at [east part of the first gate
electrode material at the pFET region providing a gate electrode recess. A
SiGe material is epitaxially grown in the source/drain recesses and in the gate

electrode recess at the pFET region. The SMT effect is also achieved at the

NFET from the stress inducing mask layer.

Fig. 15

-33-



