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Abstract

In this paper, reliability (HCIL, NBTI) and device performance of nano-scale CMOSFETs with different channel stress were
investigated. It was shown that NMOS and PMOS performances were improved by tensile and compressive stress, respectively,
as well known. It is shown that improved device performance is attributed to the increased mobility of electrons or holes in
the channel region. However, reliability characteristics showed different dependence on the channel stress. Both of NMOS and
PMOS showed improved hot carrier lifetime for compressive channel stress. NBTI of PMOS also showed improvement for
compressive stress. It is shown that Ni generation at the interface of Si/Si0; has a great effect on the reliability. It is also
shown that generation of positive fixed charge has an effect in the NBTI Therefore, reliability as well as device performance
should be considered in developing strained-silicon MOSFET.
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Fig. 1. Process flow for the fabrication of CMOSFET.
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Fig. 2. XTEM image of MOSFET fabricated with 0.13 1

m CMOS technology.
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