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The Effects of Process Variation on Noise Avoidance
Techniques in VLSI Circuits

Mehdi Saeedi, Morteza Saheb Zamani, Saadat Pourmozafari
Computer Engineering Department, Amirkabir University of Technology

Abstract

As VLSI fabrication enters the deep submicron era, devices and interconnection wires are being placed at an ever
increasing proximity and the probability of crosstalk noise in adjacent wires has been increased. Therefore, there is a
clear need to use various noise avoidance techniques in the VLSI design flow. On the other hand, the rapid scaling of
VLSI technology has introduced drastic variations of process parameters which may lead to severe unpredictability of
different chip parameters in the nanometer regime. In this paper, by using a statistical method, the effects of process
variation on noise avoidance techniques have been modeled. Based on this method, several closed-form expressions
showing these effects have been proposed and evaluated. The comparisons of the proposed expressions with the results
of Monte Carlo analysis show that our method for modeling these effects works very efficiently.
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2 Yield

? Manufacturing Process Variation
* Doping

* Crosstalk

¢ Electro-migration

" Coupling Capacitance

¥ Nets

? Static Timing Analysis (STA)

' Statistical STA (SSTA)

! Aggressor Net

2 Victim Net

'3 Normal (Gaussian) distribution
'* Noise Model

!5 Rise Time

'S Thevennin Model

'7 Probability Density Function (PDF)
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