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Abstract

An On-Chip Emulator for Self-Timed Data-Driven Processors

Shinji Ogasawara

This paper describes the hardware implementation of trace-driven emulation for
self-timed data-driven processors (DDPs). DDP is a chip-multiprocessor thoroughly
structured by self-timed pipeline in which a piece of stream data is transferred solely by
local control along with localized wiring between adjacent two pipeline stages, and thus
DDP provides highly parallel processing and low electric power consumption preferable
to multimedia processing applications. The design of application-specific DDP systems
requires the quantitative performance evaluation of the whole system including newly
designed compound instruction set for the target application. However software-based
simulation does not achieve rapid performance estimation due to its computational
costs, and thus it becomes a bottleneck of design flow. In previous work, we proposed
the trace-driven emulation method including variable delay and branch history memory,
to realize rapid performance estimation of DDP systems. In this paper, the circuit
implementation of DDP-based emulator with those mechanisms is proposed. The on-
chip emulator is designed by 0.18um CMOS Logic. As a result, the circuit size of the
emulator is compared with that of a DDP, and it is revealed that the increasing rate of

additional circuit size is approximately 4.0%.
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