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Predicting Package Chip Quality Through Fail
Bit Count Data from the Probe Test

Jin Soo Park * Seoung Bum Kim
Department of Industrial Management Engineering, Korea University

The quality prediction of the semiconductor industry has been widely recognized as important and critical for
quality improvement and productivity enhancement. The main objective of this paper is to predict the final
quality of semiconductor chips based on fail bit count information obtained from probe tests. Our proposed
method consists of solving the data imbalance problem, non-parametric variable selection, and adjusting the
parameters of the model. We demonstrate the usefulness and applicability of the proposed procedure using a real
data from a semiconductor manufacturing.
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Figure 3. Architecture of the DRAM Chip
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Table 1. Probe Test Fail Bit Count Data

Wafer X1 X2 X28 X29 Y
1 9 14 1 0 0
2 8 12 0 0 0
2622 5 20 0 1 1
2623 4 15 2 0 1
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Figure 5. The Distribution of the Fail Bit Count Data
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Figure 6. Fitted Value of the Logistic Regression with Different
Thresholds(0.5 and 0.37)
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Table 3. Sensitivity values for various scenarios

T % W 7F = (Sensitivity)
Original Data 29.70%
SMOTE 41.57%
SMOTE + ¥4 A& 42.86%
SMOTE + 4= Adl+ QB R 7|& 24 70.95%
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