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Abstract

Self-Timed Circuit Design of On-Chip Emulation Mechanism
for DDMP

Eriko Takahashi

Recently, handheld devices are increasingly required to obtain high performance
with low power consumption. Data-driven multimedia processor (DDMP) employs the
dynamic data-driven scheme and self-timed super-pipeline (STP) technique. Dynamic
data-driven scheme realizes natural parallel processing and STP can transfer packets
between two stages autonomously. Therefore, DDMP provides highly pipelined parallel
and power-saving processing capability.

As we all know the simulation tool is essential in development process. However
current simulator for DDMP is not suitable due to its high computational cost. An
On-Chip Trace-Driven Emulation method has been proposed already. This method can
obtain high-speed and high-accuracy when simulated on the real chip. Performance of
DDMP depends on packet flow rate in STP. In order to adjust the flow rate between
the existing DDMP and newly designed DDMP for new instruction, the emulation is
conducted in two phases which are functional evaluation and performance evaluation.

In this research, two circuits are proposed. One is for executing functional evalu-
ation phase and performance evaluation phase the other is reproducing variable delay
when packets transfer. The result shows they are proposed circuits can achieve increas-

ing rate at the cost of only 0.46% addition hardware cost.
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