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Constructing an Adaptive Control Process
for Clustered Defects on Wafers
Student: Chang-Ke Lin Adviser: Lee-Ing Tong
Department of Industrial Engineering and Management
National Chiao Tung University
Abstract

Number of defects on a wafer is a key factor of wafer yield. The
Integrated-circuits(IC) manufacturers often adopt c-chart to monitor the wafer defects.
The traditional sampling scheme is to sample just one wafer per lot, therefore c-chart
can only monitor the lot-to-lot variation. The c-chart is unable to monitor
simultaneously the wafer-to-wafer variation and clustering phenomenon of defects on
a wafer. Consequently, c-chart is:inappropriate to be employed in the complicated
wafer manufacturing process with various sources.of variation. Moreover, because the
rapid development of the manufacturing-techniques, manufacturers want to promote
the wafer yield and curtail the budget::An adaptive control chart can be employed to
reduce the monitoring cost. The objective of this study is to utilize a cluster index to
describe the defect clustering phenomenon. Hotelling T2 control chart is employed in
this study to detect number of total defects and clustering phenomenon simultaneously.
This study further develops a complete monitoring procedure in which the adaptive
control chart is utilized. The proposed procedure can not only monitor the defect
clustering, but also monitor the wafer-to-wafer variation and the lot-to-lot variation.
Finally, smulated cases of wafer defects are utilized to demonstrate the effectiveness

of the proposed procedure.

Key Words: Defect, Yield, C-chart, Cluster Index, Hotelling T2 control chart,

Adaptive Control Chart
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AR - MR R B TIF B SR g Sy L

ARl g 2 SRR -

PR N P T T

#HFp— A RREE A iR R S A R R g R Clr oo

RHBRT B 8 SRl g e Bdp 3% Cly i > 4o 4197

41 B2 f P4 1ogh AL

“E
ek

# KA R 1 Cl e FaBh | R R Ap IR Clo #+ £ # e Rdp ¥ Clr
(X2) (X1) (X2)
1.1884 37 3.9393
3.6855 18 4.4795
2.4749 16 3.5964

2.142 20 6.8341
4.1646 33 6.075
0.8955 17 6.2244
18.1669 23 3.8621
12.1497 7 3.4463

27.4892 7 8.1452

W(WIWINININ|IFP|FP|P

3.7009

11,0809
39371 || 30

HFz HE SRS L8 Clr s R A 5 3 B R 17
Hotelling T2 # #1563+ £ ## % T° %4 -

F 0 M4 G 2 A gkl Xy o Clrak e R R Rl X 22 o d 203

24



B Hotelling T? s £ 55 > T4 2 ¥ A &8 A RE 62 Xoa

o
R
i

—_
41

®

2 A a2 e (i etk 22 PE<0.05) 4ol 414557 ik T Rk
¥ 2

A fe (FR iRk T2 PE>005) 4o 4.2 417 o 3 Xp K

—x

S FHAG Y o oW 43 97 o e TR R 2 B LA 4o

Variable: #* F&58E, Distribution: Normal Variable: Sqart(def.), Distribution: Normal

Chi-Square test = 27.16105, df = 6 (adjusted) , p = 0.00014 Chi-Square test = 10.08280, df = 8 (adjusted) , p = 0.25926
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X and Moving R Chart; variable: Var4
Histogram of Observations X: 71.732 (64.841); Sigma: 48.415 (41.283); n: 1.
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Histogram of Moving Ranges Moving R: 54.631 (46.583); Sigma: 41.274 (35.194); n: 1.
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X and Moving R Chart; variable: Var4
Histogram of Observations X: 71.445 (64.841); Sigma: 57.121 (41.283); n: 1.
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X and Moving R Chart; variable: Var4

Histogram of Observations X: 69.926 (64.841); Sigma: 43.297 (41.283); n: 1.
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