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High performance of Si complementary metal-oxide—semiconductor (CMOS) devices has been realized
by their miniaturization. The gate length of advanced CMOS field-effect transistors (CMOSFETSs) has
become smaller than 20 nm. To improve the performance of nanometer-scale CMOSFETs, in addition to
performing their miniaturization, it is also necessary to replace the Si channel with high-mobility materials
such as Ge and III-V compounds. In particular, since the carrier (electron and hole) mobility in Ge is
higher than that in Si. Ge is a promising high mobility channel. Furthermore, a multi-channel is required to
improve the electrostatic control of the gate electrode of Ge MOS FETs (MOSFETs). There are three main
methods of Ge fin fabrication: epitaxial growth of Ge from a SiGe/Si substrate, conventional top-down
etching and Ge oxide formation. Fin structure fabrication in Ge fin FETs (FinFETs) on Ge-on-insulator
(GeOl) substrates is usually performed by inductively coupled plasma (ICP) etching. However, during ICP
etching, the UV light generated from the ICP and charge build-up by ionized atoms cause plasma-induced
damage. A concern here is that such etching damage reduces the performance and reliability of Ge-channel
CMOS devices. In particular, since the thermal resistance of Ge is very low compared to that of Si, the
inability to recover the damage by high-temperature thermal annealing (=1000 °C) is a critical issue.
Additionally, in case of using thermal oxidation process for GeOx formation on Ge fin sidewall, their
mobility readily deteriorates because of the instability of the Ge-oxide/Ge interface. It is well known that
Ge oxide has poor thermal stability, which causes an increase in its interface state density.

In this paper, I discuss about the impacts of plasma-induced damages due to UV light irradiation during
plasma etching and advantages of neutral beam processes for atomic layer defect-free etching and oxidation

processes on Ge fin fabrication.
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