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The implementation of optical signal processing has received considerable attention in recent years, due to the promise of increased performance over electronic methods.  In the case of analogue-to-digital conversion, the error diffusion modulator implemented using self-electro-optic effect devices (SEEDs) has been proposed as a means of achieving high resolution digitisation at high bandwidths.  However, in contrast to electronic signals, optical signals are inherently positive.  In this study we derive analytic expressions for the constraints on the quantiser characteristics and input signals to achieve unipolar operation, for an arbitrary order system.  The limitations imposed by quantiser hysteresis are also investigated.

In order to investigate the consequences for A/D performance, we numerically modelled the unipolar error diffusion modulator in the Matlab Simulink environment.  The spurious free dynamic range of the A/D was estimated as a function of the quantiser characteristics for a multiple quantum well SEED.

