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Abstract

A Study on Load-Aware Dynamic Voltage Scaling for

Self-Timed Data-Driven Processors

Yuta Fujiwara

In recent years, the dynamic voltage scaling (DVS) has been widely utilized as one
of the usual means to lower power consumption of LSI systems. However, in the case of
the clock synchronization circuit, it is necessary to alter the clock frequency along with
the voltage level, and to suspend the program execution., Furthermore it takes several
hundreds micro seconds to change the clock frequency due to the PLL synchronization
delay. This will degrade the power performance efficiency of the systems.

To solve the problem, this study discussed a load-aware dynamic voltage scaling
scheme for self-timed data-driven processors(DDP), which allows the program to run
even during the transient time of the voltage change. Furthermore, by observing input
date load, appropriate voltage can be set before the effective load is altered.

in this study, 4-core DDCMP chip fabricated by 65nm CMOS process was used
to evaluat the feasibility of load-aware voltage scaling. As evaluation conditions, this
study set from 0.8V to 1,2V supply voltage, and used UDP/IP program. When the
packet forwarding load was 4.76 K packet/sec, the performance per power was 265 K

packet /sec/W.
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