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Purpose: The purpose of this paper is to get a meaningful information for improving manufacturing
quality of the products before they are produced in client’s manufacturing process.

Methods: A variety of data mining techniques have been being used for wide range of industries from
process data in manufacturing factories for quality improvement. One application of those is to get
meaningful information from process data in manufacturing factories for quality improvement. In
this paper, the failure rate at client's manufacturing process is predicted by using the parameters of
the characteristics of the product based on PCA (Principle Component Analysis) and regression
analysis.

Results: Through a case study, we proposed the predicting methodology and regression model. The
proposed model is verified through comparing the failure rates of actual data and the estimated value.
Conclusion: This study can provide the guidance for predicting the failure rate on the manufacturing
process. And the manufacturers can prevent the defects by confirming the factor which affects the
failure rate.
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Fig. 1 Manufacturing process from manufacturer to client
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‘ Define object and generate potential variables ‘

1 4

‘ Data acquisition and preprocessing ‘
4

‘ Clustering ‘
1 4

‘ PCA and regression analysis ‘
4

| Validation |

Fig. 2 Predicting procedure
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Table 1 The eigenvalue matrix of the principle components

Cluster 1 Cluster 2 Cluster 3
Variable | Eigenvalue | Proportion |Cumulative| Eigenvalue | Proportion |Cumulative|Eigenvalue | Proportion |Cumulative
PC1 5.0574 0.506 0.506 2.9279 0.266 0.266 6.2175 0.777 0.777
PC2 1.6584 0.166 0.672 2.4488 0.223 0.489 1.1511 0.116 0.893
PC3 1.1527 0.115 0.787 1.7717 0.161 0.65 0.9392 0.095 0.988
PC4 1.0181 0.092 0.879 1.4063 0.128 0.778 0.0748 0.009 0.998
Table 2 The factors of the variables
Cluster1(C1) Cluster2(C2) Cluster3(C3)

Length(inch) Gate Cu thickness(A) On Bezel(L)
PC1 Active Area(H) Gate CD(um) On Bezel(R)

Active Area(V) SD Cu thickness(A) On Bezel(U)
PC2 Wx TFT Width On Bezel(D)

Wy TFT Length Off Bezel(D)

Resolution(H)
PC3 Resolution(V) Cell Gap(um) ) On Bezel(U)

Wx SD MoTi thickness(A) Off Bezel(D)

Wy
PC4 2D luminance(nit) SD MoTi Fhi?lsness(A) )

CR Pol transmissivity
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Table 3 The results of regression analysis

Y = ppm = 411-256 C1 _PC1-442 C1 PC2-348 C1 PC3-306 C1 PC4+470 C2 PCI+399 C2 PC2+49.8
C2 PC3-89.0 C2 PC4+ 124 C3 PC1+290 C3 PC2+ 548 C3 PC3+ 117 std C4 +345 std C5

S = 177.169 R-sq = 92.9% R-sq(adj) = 82.6%

Table 4 Data for validation

. Error(Actual data -
Num. of Sample Actual Data(ppm) Estimated Value(ppm) .
Estimated value)
1 1788.452 1581.227 207.225
2 1243.523 1423.163 -179.64
3 821.6387 766.7062 54.9325
4 290.7822 240.791 49.9912
5 332.9315 636.6473 -303.716
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