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Deep Learning Based TSV Hole TCD Measurement
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ABSTRACT

The TCD is used as one of the indicators for determining whether TSV Hole is defective. If the TCD is not normal

size, it can lead to contamination of the CMP equipment or failure to connect the upper and lower chips. We propose

a deep learning model for measuring the TCD. To verify the performance of the proposed model, we compared the

prediction results of the proposed model for 2461 via holes with the CD-SEM measurement data and the prediction

results of the existing model. Although the number of trainable parameters in the proposed model was about one two-

thousandth of the existing model, the results were comparable. The experiment showed that the correlation between

CD-SEM and the prediction results of the proposed model measured 98%, the mean absolute difference was 0.051um.

s

the standard deviation of the absolute difference was 0.045um, and the maximum absolute difference was 0.299um on

average.
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Fig. 1. Problems caused by malformed TSV Hole.
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CorrCoef Mean Stdev Max Diff

(%) (um) (um) (um)

1 0.981 0.048 0.046 0.381

2 0.979 0.057 0.046 0.233

3 0.976 0.052 0.048 0.293

4 0.982 0.048 0.039 0.244

5 0.982 0.051 0.048 0.342

Avg. 0.980 0.051 0.045 0.299
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Fig. 11. Circle Hough Transform Result.
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