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Abstract

LSI Design of On-Chip Simulator Mechanism for DDPs

Shunji SHOGASE

With advancement of semi-conductor integration technology, various system-on-
chip (SoC) devices have been developed and embedded to small electronic appliances.
Self-timed super-pipelined data-driven multiprocessor (DDP) is a promising core of SoC
because of its power saving, parallel processing capability, and circuit modularity. Thus,
several application-specific DDPs are being developed, e.g., real-time image recognition,
embedded network processor, and so on.

However, to tune a DDP architecture and its application programs requires many
trial and error steps. Simulator or emulator is often used for this tuning work but the
simulator is slower as well as the emulator lacks of flexibility.

This paper proposes on-chip simulation mechanism that achieves fast and flexible
simulation of a new DDP architecture and its application programs. This mechanism
is based on the macro-flow model which represents the self-timed behavior of data-
driven packets by their average velocity. It is composed of normal DDP components
and simulation units: macro-flow engine, packet queue, virtual time stampers. These
units were designed using TSMC 0.18 um CMOS 6LM process rules. As a result, only

30 % additional circuit area was required for the proposed mechanism.
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