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Power Optimization with Variable Voltage
Processor
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Department of Computer Science and Communication Engineering Graduate School of
Information Science and Electrical Engineering Kyushu University
6-1 Kasuga-koen, Kasuga-shi, Fukuoka 816 Japan

In this paper, we propose system level power optimization technique which realizes low power
processing for a set of applications. The proposed technique finds an optimal supply voltage which
minimize energy consumption for each application program under time constraint. The time
constraint is explicitly specified by a programmer in the source programs. The most important
feature of the proposed technique is that a compiler optimizes the operating voltage for each
application program statically. For the application programs whose required performances are less
than 1/3 of the maximum performance of a CPU, experimental results show that 85% power saving
can be obtained with ten variable voltage levels compared with a system which use one fixed supply

voltage.
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