Surface nanostructuring of InP by ion implantation
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Abstract

For well over a decade now, nanoscale science and technology related subjects have seen an exponential growth in semiconductor-based consumer electronics and storage devices. Indeed, the possibility of leveraging fundamental mechanisms at the nanoscale and molecular levels through a progressively increasing capability to understand, prescribe and control all the basic properties (structural, chemical, electronic, magnetic, and photonic) of ultrasmall systems seems to offer fantastic and unlimited new possibilities for the future. While these advances are extremely important in their own right, the long-term view of nanoelectronics is much more grandiose – i.e., the expectation is for completely new types of devices and architectures with revolutionary capabilities. Ion implantation is one of the important processing steps which would play a major role in making such devices.
The most recent development in the area of ion beam processing of nanostructures in semiconductors is ion induced nanostructuring at the surfaces of semiconductors. Such surface nanostructures show very different behaviour compared to the bulk materials so far the electrical and optical properties are concerned and have strong implications for strategically important photonic devices. The main process involved here is the ion sputter erosion at intermediate energies (up to a few hundreds of keV), which is very effective in producing self assembled structures and/or nanodots. It is also feasible to tune the size of the dots by varying the ion sputtering parameters such as ion-energy, -fluence, -flux, and the sample temperature. Such nanostructures have been fabricated by a few groups using a few tens of eV to a few tens of keV Ar ions on Si, GaSb, InP, and ZnO. However, these surface nanostructures are not always small enough to meet the requirement of quantum confinement effect. This is due to the limitations imposed by the ion range and energy. 
In this talk, we propose to study the possibility of achieving the optimum processing conditions to grow nanodots on InP. For this purpose, we have used high-current (up to a few (A) Ar ions of 100 keV at different fluences (in the range of 5×1016 ions cm-2 - 1×1018 ions cm-2) and at different angles. Finally, we plan to bring together the inputs from the structural and morphological studies to understand the role of energetic ions in forming the nanodots.
