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Abstract

A Study on Dynamic Voltage Scaling Circuit for Self-Timed

Data-Driven Processor

Hironobu Hatakeyama

Recently low-power techniques of LSI systems are being demanded more and more.
One of those techniques is the dynamic voltage frequency scaling (DVFS) to reduce
dynamic power. However, due to the clock synchronization, program execution must be
suspended to change clock frequency according to the target voltage. Since DVFS inter-
val time is longer, only coarse-grain DVFS controlled by operating system is practicable
in commercial LSI chips.

Therefore, in this study, we focus clockless self-timed pipeline (STP) to realize
suspend-free fine-grain dynamic voltage scaling (SF-DVS) in hardware level. Every
STP stage operates only when the stage holds the valid data by transferring hand-shake
signals among its neighbor stages. STP thus consumes dynamic power in proportion to
the operating rate of the pipeline, i.e., pipeline throughput. If the consumed current in
the chip is observed to detect effective throughput, the optimal supply voltage can be
decided in hardware level.

This paper studies on a circuit configuration of dynamic voltage scaling applica-
ble to our self-timed data-driven chip-multiprocessor. This circuit is composed of two
components; the first one is a target voltage decision circuit according to its observed

current of each processor core, and the second one is a stable voltage control circuit
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to change the current voltage to the target voltage without suspending program execu-
tion. The proposed circuit was implemented as a peripheral circuit on our data-driven
chip-multiprocessor evaluation board and its power reduction ratio is evaluated through
actual measurement of the board.

effect for observation result.
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