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Abstract: The use of statistical adjustments for processes to improve product quality has taken much interest in recent 
years, mainly in the semiconductor industry where production is batch-to-batch and where there are drift disturbances. 
One of the most used techniques to make adjustments to the process control schemes are based on the exponentially 
weighted moving average (EWMA), the popularity of these schemes is due to its easy implementation and robustness to 
model assumptions. When there are noise factors that can be measured online other more complex control methods such 
as Bayesian robust online Control or Certainty Equivalence control where control is automatic and requires measuring 
noise factors can be used, these control methods prove to be more expensive. In this paper we present a study EWMA 
controller performance in the presence of noise factors, the results show that under certain conditions the EWMA gives 
results similar to more complex control strategies, an example of literature and simulated examples are used to make 
comparisons. 
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1. Introduction 
 

The statistical process control (SPC, Statistical Process Control) and engineering process control (EPC, 
Engineering Process Control) are two techniques widely used to control processes, the goal of these techniques is to 
control a process such that the average performance be as close as possible to a target with minimal variation. Some 
authors such as Box and Luceno (1997) and Del Castillo (2002) give a broad introduction of these techniques, while the 
SPC monitors the characteristic properties of quality and seeks the causes of variation attributable to eliminate them in 
the bud, the EPC makes adjustments the control variable to influence the response variable and thus minimize the 
difference of this with the target value. 

In EPC techniques, the feedback processing settings EWMA have gained popularity in semiconductor 
manufacturing where production is batch and quality characteristics are influenced by drift perturbations, although it may 
be implemented in some processes discrete parts manufacturing control batch-to-batch where there are no elements of 
inertia, this type of control scheme turns out to be quite simple for the operator to implement and are robust to certain 
model assumptions Del Castillo (2001) and Box and Luceño (2000). In an EWMA controller, the dynamic properties of 
the quality characteristic associated with the run t are due only to the drift perturbation according to the model 1 

  
Yt  ut1 Nt                                                                                     (1) 

 
Where   is the compensation parameter modeling of the quality characteristic when the value ݑ௧ of the control 

factor is zero and ௧ܰ is a random drift perturbation. The variables ௧ܻ and ݑ௧ will be referred to as the process input and 
output, respectively, the coefficient ߚ  is the gain parameter input / output. The model of equation 1 means that is 
responsive model, ie, the effect of the adjustment of the control variable ݑ௧ିଵ  at the end of the batch ݐ െ 1 (before the 
batch t) is immediately observed in the quality characteristic associated with batch ݐ. Assuming that the disturbance 
model is presented in equation type deterministic trend (DT) 
 

Nt t t                                                                       (2) 

 
where ߜ is the average drift per time, ሼߝ௧ሽ denotes a white noise sequence with, ܧሾߝ௧ሿ ൌ ௧ሿߝሾݎܸܽ ,0 ൌ  ଶ  andߪ

,௧ߝሾݒ݋ܥ ௞௧ሿߝ ൌ 0 for ݇ ് 0. The EWMA controller proposed by Butler and Stefani (1994) is presented in equation 3 
 




