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HfO, and other high-k dielectrics have been considered as alternative to SiO, in Si-based
CMOS technology. The alternative dielectrics provide excellent opportunity for considering
alternative channel materials such as GaAs. Our results showed that in order to achieve
unpinned Fermi level, a thin Si or Ge interface passivation layer (IPL) in between GaAs and
HfO, is effective [1-2]. Si IPL MOSCAPs have been shown to exhibit less C-V hysteresis,
while Ge IPL devices can provide very thin EOT [2]. In this talk, we will present the electrical
and materials characteristics of TaN/HfO,/GaAs MOS capacitors and MOSFETSs with Si or Ge
IPL. In addition, SiGe IPL under various deposition time and post deposition anneal (PDA)
conditions has also been investigated. Using different Si and Ge deposition rate, we adjust the
Si:Ge ratio in the SiGe IPL. Thin EOT (~1nm) in Ge-rich IPL, low frequency dispersion
(<5%), low hysteresis and low leakage current density in Si-rich IPL have been obtained. We
will also discuss other alternative channel materials such as InGaAs.
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