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Intel Labs ISSCC 2012 Highlights 

1. Efficient Computing Research:  Making the most of every milliwatt  to 

make computing greener and more scalable across the Continuum 

Å5-10x efficiency gains by enabling low or near-threshold voltage (NTV) operation 

ÅApplying low voltage techniques broadly to compute, graphics, and memory circuits 
 

2. Digital Radio Research:  Simplifying radio architecture by approaching it 

as a computing problem rather than a circuit design problem 

ÅEnabling Mooreõs Law for RF circuits through digital techniques 

ÅTackling the last few barriers to make digital RF practical for SoC integration 
 

3. High-Efficiency Math:  Reducing power while guaranteeing the accuracy 

of numeric computations with òright-sizedó floating point arithmetic 

ÅRevolutionary approach to attack floating point challenges at the architecture level 
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Investing in Near Threshold Voltage   

Å Peak energy efficiencies at NTV 

ÅGreater dynamic operating range  

ÅIdeal for variable workloads and 

highly parallel applications  

ÅApplicable from deeply embedded 

to exascale computing 
 

Threshold: Voltage at which transistors 

begin to conduct electricity (turn on) 
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Near Threshold Voltage Processor  
(3.6)  A 280mV-to-1.2V Wide-Operating-Range IA-32 Processor in 32nm CMOS 

ÅClaremont: low-power IA concept processor 

ÅInitially demoed at Fall IDF 2011 

ÅFirst processor to demonstrate the benefits 

of (NTV) circuits for compute 

ÅNew for ISSCC 

ÅOverview of chip layout, design methodology, etc. 

ÅBuilt in low-leakage 32nm SoC technology 

ÅOperates from 280mV @3MHz to 1.2V @915MHz 

Å4.7x better energy efficiency in NTV mode 

Å2mW minimum power 
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Core demonstrated running Windows  

and Linux powered by this solar cell 



Lowering the Operating Voltage for Memory  
(13.3) Capacitive-Coupling Wordline Boosting with Self-Induced  

VCC Collapse for Write Vmin Reduction in 22-nm 8T SRAM 

 
ÅDemonstrates voltage scaling for medium or large 

memory arrays with minimal area or capacitance impact 

ÅAllows 80-140mV Vmin reduction for a 1MB memory 

array by boosting voltage on sensitive writes 

ÅTypically requires a costly charge pump circuit for a local 

voltage increase 

ÅEliminates need for charge pump via clever and novel use 

of intrinsic capacitances 
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NTV SIMD Engine for Processor Graphics 
(10.1) A 280mV-to-1.1V 256b Reconfigurable SIMD Vector  

Permutation Engine With 2-Dimensional Shuffle in 22nm CMOS 

ÅFirst demonstration of NTV on 22nm Tri-Gate technology 

ÅShows NTV viability for both compute and memory on  

representative SIMD block: Vector Permutation Engine 

ÅDynamic voltage scaling down to 280mV: 9x efficiency gain 
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