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Abstract

High-Precision On-Chip Simulator Circuit for DDPs

Tatsuhito WATANABE

Embedded systems with small size and high performance are developed by SoC
(System-on-a-Chip) or SiP (System-in-Package) which houses lots of processor cores
as well as all system modules including communication modules by utilizing a lot of
transistor resources offered by microfabrication technology of circuits. To realize such
systems, Data Driven Processor(DDP) is suitable because it is configured by Self Timed
Pipeline (STP) with low power consumption / low electromagnetic interference(EMI),
and high circuit modularity. When optimizing this DDP’s instruction set and pipeline
format to remove a bottleneck for target application, to prevent quantitative evaluation
from being the design bottleneck, the on-chip simulation scheme which simulates entire
system on a chip are already proposed. Also basic pipeline circuits are proposed, on the
other hand, in order to enhance the precision of performance estimation, the simulation
model is improved to reflect the function of data flow rate in a processor core.

In this paper, pipeline circuits for the improved simulation model are designed
in order to realize on-chip simulation with high precision. The proposed circuits are
designed by using TSMC 0.18 um CMOS Logic 6LM process rules. The growth of

circuit size is within 7.5% compared to existing circuits.
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