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Abstract

FPGA-Specific Circuit Implementation of

Data-Driven Processor

OGURA, Michihiro

By evolution of senmiconductor integration technology, the processors that carry hundreds
of millions of transistors had been developed. Almost of those current processors implement the
von Neumann principle and those are realized by synchronous circuits. However, it becomes
difficult to attain the further improvement in the speed, integration, and power-saving. These
problems arise from the nature of the sequential processing. The self-timed pipeline was intro-
duced to settle these problems. The self-timed pipeline has a strong affinity to the data-driven
principle. Transmission of the data is asynchronously conducted by local transfer control units
in the self-timed data-driven architecture (DDP). Therefore, flexible data transmission can be
realized and wiring can be localized by these control units. Since the data-driven processor
becomes free from the problems mentioned above, it has more high capability than the von

Neumann type processor.

This paper aims at building the developping environment of the application-specific data-
driven processors made of the self-timed pipeline. To implement a data-driven processor on
an FPGA chip, the self-timed pipeline, the packet copy control circuit, and packet elimination
control circuit were proposed. The data-driven processor which implemented the proposed
circuit was compared with the existing software simulator. Consequently, they have high
precision and high speed for functional verification. Furthermore, the amount of resource
consumption of FPGA was investigated and functional verification of a multiprocessor was

considered and showed a good result for large scale DDP system.
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