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Abstract

The performance of Si-based CMOS ICs has been enhanced over several decades by scaling the transistor
size with the Moore's law. The gate length of the transistor has already been scaled down to sub-30 nm.
Although Si FinFET device has been developed and show some merits compared with the planar Si
MOSFET, the International Technology Roadmap for Semiconductors(ITRS) is still expecting new high
mobility materials to replace Si as channels in order to enhance the device performance further. Actually,
in the mass production technologies, new gate oxides, high permittivity(k) gate dielectrics, have been
introduced to suppress the unacceptable leakage current of SiO, gate oxide with the scaling. No matter
in high-k gate dielectric engineering or high mobility channel engineering, it is recognized that the MOS
interface control technology is of great importance and critical to enhance the device performance. In
the early years of my research career, | focused on high-k gate oxide and proposed the phase change
technology for obtaining higher-k and more stable high-k lanthanum-based oxides. Recently, my research
is mainly about MOS interface properties of strained-Si an Ge MOSFETs. | proposed a universal Coulomb
scattering model for strained-Si n and pMOSFETs. This model could also be used to explain the
alternated NBTI behaviors in strained-Si pMOSFETs.
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