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Abstract

A Design of A Pipelined FP Array

for Stream-Driven Processor

Taichi TSUJI

With rapid advancement of information and communication technology, huge
amount of data sets can be collected via various networks. To utilize those data,
higher performance processing would be demanded more and more. Therefore, novel
stream-driven processor (SDP) architecture has been studied in our laboratory. SDP
is basically designed based on a stream flow programming (SFP) model in order to
realize pipelined processing of essential data stream supplied from a kind of functional
memory, called stream memory (SMem). SMem produces/consumes only essential
data streams to/from passive data-driven processor (DDP) which executes fine-grain
operations autonomously. Although the performance of SDP might depends on the
characteristics of applications, one of promising architectural optimizations is to replace
the DDP into a dedicated processor core higher than the DDP.

This paper therefore studies a pipelined function-processor (FP) array with not
only improving performance and also keeping its programmability. A five-stage FP
array circuit was designed by using 65nm CMOS standard cell library and evaluated
through logic synthesis tool. As a result, its throughput performance achieved about

3.4 times faster than that of DDP.
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