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Deterministic doping via single ion implantation is being utilized in the fabrication of quantum
devices for developments in solid—state quantum computing (SSQC) and quantum
communications. Single ion implantation techniques have been developed in the Centre for
Quantum Computation and Communication Technology (CQC2T) in Australia over a number of
years. Implantation of single ions has been accomplished by detecting the relatively small
numbers of electron-hole pairs that are generated as keV energy phosphorus ions come to rest
in the substrate. This program has now developed to the stage where devices that exhibit spin-
dependent transport have been fabricated. Scale-up to deterministic doping of arrays is being
investigated using a scanned aperture. Nanoscale MOSFET devices have also being
investigated for single ion implantation as part of the Atomic Functionalities in Si Devices (AFSID)
project of the EU seventh framework. In these devices the single ion detection method involves
analysis of changes in the source-drain current due to defects arising from the passage of ions
through the devices.

In this presentation, a brief overview of deterministic doping research efforts around the world will
be given and the solid-state quantum computer device research of the CQC2T and AFSID
programs will be discussed. Our single ion detection methodologies will also be discussed,
including strengths and challenges and future directions for improvements in methods and
implementations will be addressed.
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