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Outline

ÅMotivation

ÅSense Amplifier-based Pass Transistor Logic (SAPTL)

ÅSelf-timed SAPTL

ïBundled-data self-timed SAPTL design

ïDual-rail self-timed SAPTL design

ÅSimulation results

ïArea

ïEnergy-delay

ïLeakage

ÅConclusion
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Focus: Ultra Low Voltage Design

Voltage scaling:
Å Most effective technique for 

power reduction

Å But at low supply voltage

ïLeakage dominates

ïDelay is large and variable

High Performance

Low Power

Goal of Ultra Low 

Voltage Design
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Issue-1: 
Leakage dominates at low supply voltage

ÅLeakage dominates the power and energy at low VDD

ÅLeakage determines standby power for portable devices

Å 203-stage NAND2 ring oscillator 

Å 90-nm CMOS standard cell 
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Issue-2: 
Delay is large & variable at low supply voltage

Å Supply = 300mV 

Delay spread due to transistor mismatches

Delay spread due to process variations

-10% ~ +15%

-60% ~ +100%

Normalized Delay

Normalized Delay
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ÅDelay increases exponentially at low VDD

ÅLarge delay spread in actual technology environment 


