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e Highest energy efficiency can be obtained
at Near-Threshold Voltage (NTV)

Reference: Research@Intel 2012, June 26, 2012
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Discuss how we can enjoy NTV computing
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Dynamic V5 and V;, Scaling

* DVFS (Dynamic Voltage and Frequency Scaling)
—Large impact on dynamic energy

* ABB (Adaptive Body Biasing)
—Large impact on static energy
—Process/Activity/Temperature variation compensation
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Minimum Energy Point

A set of V,, and V;,, which minimizes the energy
consumption of a circuit for a given time constraint
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Implications for Practical DVS
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Voltage Scaling for Super-Threshold

* Strong inversion operation (Vyp >> V)
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Voltage Scaling for Near-Threshold

* Weak inversion operation (Vpp = V)
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Temperature(T)-Activity(A) Variations

If Tand A move in the same direction the E,_ . points unchanged

Activity (A): 0.01 > 0.1, Temperature (T): 25 > 125
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Activity (A): the average number of switchings per gate in a cycle 10
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E ... Introduced by Fixed Voltages

Temperature and activity may change independently

E .., introduced by using a single fixed voltage setting
 for different activity factors: STV ~ 8%, NTV ~12%
 for different temperature conditions: STV ~ 7%, NTV ~7%
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Summary

* Guidelines proposed for practical voltage scaling

— Divide the voltage region into two regions
* Super-threshold (STV): High-end severs in data center
* Near-threshold (NTV): Wireless sensor network, loT

— Use DVFS for STV operation: fixed V, is sufficient
* 3 to 4 different Vs is preferable

— Use ABB for NTV operation: fixed V,, is sufficient
* Small number of different Vs is sufficient

— Fixed V,is still effective for NTV even if PAT vary

* Process/Activity/Temperature variation compensation
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