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Introduction/Motivation 

Has shift to multicore solved power problems? 

Frequency increases by 40% 
  0.7 VDD, 0.7 C 
  = fixed power 

2004 

Leakage issues  cannot scale voltage 
Core frequency cannot  scaled  multicore 

2014 

Leakage Power Reduction Techniques 

Total Power Reduction Techniques 
System model block diagram 
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Total power reduction techniques

Fabrication/design techniques Run-time techniques

Tile-based power reduction Interconnect power 
reduction

Local power management Global power management

Fabrication/design Techniques 

Tile-based power reduction

Architecture level

Gate level

Circuit level

Low power control logic design

Low power memory hierarchies

Low power processor architectures

Logic gate restructuring

Low power flip-flops

Clock gating

Transistor sizing

Transistor reordering

Low power clocks

Run-time Techniques 
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Input vector control Forced stack 

Multiple Vth designs Dynamic Vth designs 

State saving techniques State destructive techniques 

Sleepy stack Sleepy keeper Leakage feedback Sleep transistors Zigzag 

Adaptive  Voltage Scaling (AVS) 

Joint Adaptive Voltage Scaling and Body Biasing 

Based on ITRS, subthreshold leakage power exceeds dynamic power from 65-nm feature size 
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Local power management 

Global power management 
AVS techniques can also be utilized for multi-core processors at different levels of 
granularity: 
1) Per-chip, the supply voltage is set globally for the whole chip 
2) Per-core, the supply voltage is set for each core, which means that only cores that 
require higher frequency are set to the higher supply voltage, while other cores operate at 
lower supply voltage or are completely shut down 

1% 17% 36% 40% 51% 

10 years 
45 nm 32 nm 22 nm 16 nm 11 nm 8 nm 
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1. Transistor stacking 

2. Increasing threshold voltage 

3. Supply voltage gating 

Reducing switching activity; bus encoding 

Interconnect power reduction

Reducing crosstalk; self-shielding codes

Transmitting at a lower voltage; low-swing buses 

Splitting a bus into multiple segments; bus segmentation

Reducing total capacitance; adiabatic buses

http://www.ce.ewi.tudelft.nl/zandrahimi/ 

• Using dynamic voltage scaling together with adaptive body biasing 
• Much more effective than using any of them individually 
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Leakage power reduction techniques

Power reduction 
techniques

Total power reduction techniques, including both dynamic and leakage power

Static power (idle power or leakage) is dissipated irrespective of system’s idle or active state

Sources of power 
consumption

Dynamic power is consumed during circuit activity when charges in inputs occur
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