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This work describes the author’s contribution in the hardware software co-design and evaluation of resource-efficient coarse grained reconfigurable architectures for high throughput media processing applications. As part of this research, two new reconfigurable architectures MORA (Multimedia Oriented Reconfigurable Architecture) and ReVAMP (Reconfigurable Variable Precision Architecture for Media Processing), which provide 8-bit and 8-16-32-bit granularity respectively, are presented. The architectures were developed with the objective of maximizing the resource and cost efficiency when performing popular media processing algorithms, while at the same time maintaining relatively higher throughput per resource compared to competing adaptable solutions proposed in the same time-frame. Considering the potential applications of the architectures beyond media processing, particularly in encryption and space electronics, low-overhead methods to radiation harden them were also explored and are presented in this thesis. To estimate the optimum mix of resources as well as the feasibility of design decisions, cost models were developed during this research work and will be discussed. Finally, recommendations about future work especially in the areas of circuit and device optimization will be presented to ensure the success of reconfigurable architectures beyond the conventional-CMOS era.
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