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Runtime Energy Optimization over
a Wide Operating Performance Region
Based on Dynamic Supply and Threshold Voltage Scaling

SHovAa Sonopal®  Jun SuioMr! HIDETOSHI ONODERA!

Abstract: This paper proposes a runtime voltage-scaling method that optimizes the supply voltage (Vaq)
and the threshold voltage (Vi) under a given delay constraint. This paper refers to the optimal voltage pair
as a Minimum Energy Point (MEP). Although MEP tracking techniques have been widely studied, there
are some issues; for example, (1) the target operating performance region is limited, or (2) fine-grained and
iterative Vgq tuning is required. This paper proposes a voltage scaling technique enabling to set Vgq and
Vin to near the MEP without iteratively tuning the voltages. The proposed technique is based on a lookup
table and a closed-form function that determines the MEP over a wide operating performance region ranging
from the above-threshold region down to the sub-threshold region. Measurement results based on a 32-bit
RISC processor fabricated in a 65-nm process technology shows that the proposed method estimates the
MEP within a 5% energy error in comparison with the actual MEP operation.
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&0 MEP 283752 T, HBEZRLF—DF—/N—
~v FIE 0.05% (23§D d 5.
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