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Abstract: 
Many data streaming applications require an integrated platform that is power efficient and dynamically 
reconfigurable. However, conventional integrated circuit solutions are unable to provide both features at 
the same time. For instance, a hardwired Application-Specific Integrated Circuits (ASIC) can provide 
superior power efficiency but offers little if any flexibility. In contrast, a Field-Programmable Gate Array 
(FPGA) is the popular reconfigurable platform for high performance signal processing but it consumes 
about 10~30 times more power than an ASIC implementation. This research is aimed to bridge the gap 
between FPGA and ASIC on power efficiency. This talk will present the SmartCell coarse-grained 
reconfigurable architecture (CGRA) targeted for stream processing. A SmartCell prototype device 
integrates 64 processing elements, configurable interconnections, and dedicated instruction and data 
memories on the same chip, which is able to provide high performance parallel processing while 
maintaining post-fabrication flexibility. The chip performance is evaluated using a set of benchmark 
applications. The results show that SmartCell can improve the energy efficiency by 3.6 and 28.9 times 
when compared with FPGA and DSP implementations, respectively. Therefore, it is a promising 
reconfigurable and energy efficient platform for stream processing. 
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For questions please contact Prof’s Nian Sun (nian@ece.neu.edu) or Mehmet Dokmeci (Dokmeci@ece.neu.edu).   

mailto:nian@ece.neu.edu
mailto:Dokmeci@ece.neu.edu

