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Due to the outstanding electron transport properties of III-V compounds, they became the one
of the promising materials for the next-generation semiconductor materials. However, the exposure
of a III-V surface to oxygen results in the high density of defect states, and the difficulty of
avoiding surface oxidation makes it impossible to use III-V MOSFETSs [1]. In order to deal with
this problem, changing the surface orientation and the use of compound containing indium was
suggested. For example, in GaAs MOSFET, (111)A orientation showed better device performance
than the most common (100) orientation [2]. Meanwhile, it has been reported that the electron
mobility of InAs is higher than that of GaAs and the MOSFET performances improve significantly
when the InAs fraction in the InGaAs channel is increased [3]. In addition, the surface energy of
InAs is lower than that of GaAs in most of the surface orientations. Therefore, the theoretical study
on InAs surfaces has practical importance and can provide the basis on the further study on InGaAs.
In this presentation, the initial stages of oxidation of the multi-orientation surfaces of InAs
including (100), (110), (111)A and (111)B were studied by density functional theory (DFT)
calculations. The dissociative chemisorption of O, has been shown on the transition metal [4],
Si(001) [5] and GaAs(001) [6] surfaces. The process on InAs surfaces may be likely similar so we
investigated the adsorption of O adatoms on the different surfaces. From the calculated potential
energy surface (PES) of O adatoms, the adsorption sites and diffusion energy barriers were
identified. Also, the reason of the different device performance depending on the different surface
orientations was explained by the construction of detailed bonding structures of the oxidized
surfaces.
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