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Abstract: Robust yield and reliability, mounting number of transistors, more and more number of 
functions in single Integrated Circuit (IC) have always been the demand for IC fabrication market.  
However, invasive uninterrupted scaling of CMOS and FinFET technologies to nano-scale level leads 
to various fallouts in reliability of logic circuits such as input noise, variability of process parameters 
and aging due to Bias Temperature Instability (BTI). Such issues ultimately become responsible for 
logic errors in digital circuits. Therefore, several novel techniques such as analytical, semi-analytical 
are introduced in order to quantify the reliability/failure-probability for both combinational and 
sequential circuits in the presence of input voltage noises in conjunction with process variations and 
aging. Furthermore, an analysis on impact of noise-induced signal voltage pulses on the static power 
consumption of nano-CMOS circuits is implemented by using approximation model scheme. The 
proposed techniques were verified against state of the art SPICE Monte Carlo Simulations and 
results in more than104 faster run time.
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