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The ability to digitise RF signals (( 200MHz) at high resolution would enable digital processing  to enhance radio communication and surveillance. At present, electronic technology is not able to meet this objective. A photonic implementation would be able to make use of ultra low timing noise clocks and high speed devices. We have investigated the possibility of integrating the functions necessary to perform analog-to-digital conversion on a single chip.

The key device that we have used is the Self Electro-Optic Device (SEED), which takes advantage of the Quantum Confined Stark Effect (QCSE) observed in multiple quantum well structures. Using experimental data as the basis of device behaviour, we have developed a numerical simulator that has demonstrated comparison and subtraction functions. The simulator was subsequently verified by experiment. Extending the simulator, we have successfully demonstrated the most complex component of the analog-to-digital conversion process, the sigma-delta quantiser.  

