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The non-planar FET device structures based on IlI-V compound channels are in active research interest for the sub 10 nm technology node, therefore, they demand intensive understanding and control of various factors, such as shape,
size, surface and interface as well as those of bulk material properties. The stable structure of the bulk InAs is zinc-blende (ZB), while that of nanowire (NW) is wurtzite (WZ). It implies that the oxidation of the NW surfaces will be also
different from that of the planar surfaces and the formation of oxide is known to be critical in the Fermi level pinning. Therefore, the investigation of the oxygen adsorption on the NW surface as an initial oxidation step is not only necessary
for the theoretical understanding but also for the improvement in the device performance. In this study, the effects of diameter and the edges of InAs NWSs on the adsorption of an atomic oxygen are investigated using ab-initio calculations.
As models of InAs NW structure, both ZB and WZ structures are considered. For ZB NWs, either an equilateral hexagonal with {110} side walls or hexagonal with {112} sidewalls are investigated, while for WZ NWs, either an equilateral
hexagonal with {11-20} side walls or hexagonal with {10-10} side walls are investigated. The adsorption energy of oxygen atom and the barrier energy for an oxygen atom to substitute a surface arsenic atom are compared for each NW

surface and the corresponding planar surface to examine the effects of surface to volume ratio and existence of edges.
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