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EWMA for run-to-run control with

time-varying discount factor in high-mix process

HOU Ming-yang, ZHENG Ying, Al Bing, ZHENG Yan, ZHANG Jie

(Department of Control Science and Engineering, Huazhong University of Science and Technology, Wuhan Hubei 430074, China)

Abstract: Run-to-run(R2R) control is widely adopted in semiconductor manufacturing industries. Exponent weighted
moving average(EWMA) is an important R2R algorithm. Discount factor is a major parameter of EWMA controller. Con-
sidering the high-mix characteristics of multi-product in practical manufacturing processes, we adopt the EWMA algorithm
with time-varying discount factor to handle the slow convergence-rate in the product-switching phase. It improves the re-
sponse speed while maintaining the stability of the process. The feasibility and advantages are demonstrated in simulations

of practical processes.
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Fig. 1 Product-based Control Approach
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Fig. 3 Comparison of control performance of the approach

with fixed and time-varying discount factor

w1 I3 R LU 21, 252 et n] AL 217 iR 22
YO 22 P, S PRI B0 0 R R SR D o 3 2

R, AR LA AR T PEASSZ 5, N [ P4
A7 i R FMSEAE 4[0.935, 0.2197], I H AR Hr 1A
TR IMSE(E 4[0.6907,0.1619), 7 LLE H A8
PR 71 B MSEAE 73 1) T F#28 % F126%.

K X b A B 22 7 ORI R KT AT
BB R L= i, I A S 5 T

a=[2,3,4,4,5], 8 =[1.5,2,2.5,3,3.5],

b=11,3,3,3.5,4], T = [10, 20, 30, 40, 50],

ap = [2,2.5,4,3.5,4.5],

= [1.5,0.667,0.833,0.857,0.875].

£
JUREHIDETEE P TN

il

i : :
1500 2000 2500 3000

i ‘
0 500 1000

iR/
L oML T3
afeihi 4 oFF S

4 AP AERE T R T AR
Fig. 4 The approach with time-varying discount factor

applied in product-based control
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