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Fig. 1: Overall wafer pre-processing procedure
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1) Feature Scaling
_ G (x—min)

@ f(x) " max - min * Cz
«C, = 0.95, C, = 0.05

(2 Put “0” on the outside of
Clipping Mask

= (D+Q@) = O(out) &
0.05 < f(x) < 1jinside)

2) 3x3 Median Filtering
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=i (Unsupervised Map Pattern Clustering)

B Feature Extraction (2-dimension)

(d) t-SNE (e) truncated SVD () NMF
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== (Unsupervised Map Pattern Clustering)

B Clustering — K-means

X:C]_UCQ...UCK, Ciﬂcj :¢'
K
arg?nincz Z |z — C:'||2
i=1 IJ-EC;

Step 2 : 1%t Expectation

r

™, Y
® '@ ® T o o) ® [ o ® C
° o ) ® ) ® )
) @ ) o ) 'y o ® ) ) ®)
. | )
Step 4 : Repeat Step 5 : Stop
‘@ e o ‘@ @ °) ‘o ° ‘® ° o
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== (Unsupervised Map Pattern Clustering)

B Clustering — K-means (8-clusters, Sample)

(d) t-SNE

(c) ICA

(e) truncated SVD

(f) NMF

+
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== (Unsupervised Map Pattern Clustering)

B Evaluation

b(i) — a(i)

% Silhouette metric Sil(i) =

O.46

o.aa -

0,42 -

0.40

Silhouette score

O.38

O.36

o3

T T T T
[ B 10 1z 14 16 1e )
Number of clusters

(a) K-means, 2-dimensional latent space

o.38

036

o3 -

0,32

Silnouette score

030

0,28

0. 26

4 [ =] 10 1z 14 16 18 20
Number of clusters

(c) K-means, d-dimensional latent space
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Silhouette score

Silouette score

Max{a(i),b(i)}

0.36

0,34

D.32

0,30

D.25

B G k] 10 1z 14 16 is 20
NMumber of dusters

(b)y K-means, 3-dimensional latent space

D38

036 +

D344

0.3z +

.30

D2 8H

026

0.24

B 5] -] 1o 1z 14 16 ig 20
NMumber of dusters

(d)y K-means, S-dimensional latent space
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Conclusion

B Conclusion
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