
Ultra-low Voltage Design Techniques for Nanoscale Silicon CMOS 
 

Dr. Paul Ampadu 
 

Assistant Professor of Electrical & Computer Engineering 
University of Rochester, Rochester NY 14627 

 
Abstract 
Because of the quadratic relationship between power and voltage, supply voltage reduction has 
become an important method for reducing active power in VLSI systems, improving reliability in 
highly scaled MOSFETs, and minimizing the effects of heat dissipation in high-performance systems. 
As silicon CMOS is scaled beyond the 90 nm and 65nm to the 32 nm and 22 nm technology nodes, 
ultra-low supply voltage becomes one of the most critical and powerful mechanisms for improving 
device reliability and energy efficiency. Unfortunately, ultra-low voltage operation has been limited by 
performance constraints and other challenges. This presentation evaluates the current state of low-
voltage VLSI design, provides techniques for maintaining acceptable throughputs at these sub-volt 
supplies, and suggests noise tolerant techniques to mitigate the reduced voltage margins. Trends and 
prospects for ultra-low voltage VLSI in nanoscale CMOS are discussed. 
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