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High quality Ge-based transistor using epitaxially grown high-k gate insulators
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Germanium (Ge)-MISFETs using low-temperature growth epitaxial La203 as a
gate insulating film have been focused. The gate-stack is formed directly on Ge with low interface
defects by atomic matching without a Ge02 buffer layer which is thermally unstable and relatively
low dielectric constant. Therefore, it can reduce the oxide film equivalent film thickness (EOT)
for further miniaturization. In order to improve the interface characteristics, the iodine solution

treatment is optimized as surface passivation and the Ge-based transistor fabrication process is
optimized. As a result, relatively high mobility of the Ge-MOSFET fabricated at a low temperature
of 350 oC is achieved. Moreover, in order to realize a smaller EOT, the interface reaction was
supg[egsed by controlling the oxygen concentration during growth and optimizing the annealing
conditions.
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