AT A& 0] 7] €88 A 198 A3%(2020E 9)
Journal of the Semiconductor & Display Technology, Vol. 19, No. 3. September 2020.

Mask R-CNN2 &8st Hie x| 2™ ZAL
AT ML
TA gt R rheh el S-SR, A LTSt 1Y) G R P

Semiconductor Process Inspection Using Mask R-CNN

Jung Hee Han™" and Sung Soo Hong ™~

*" Graduate School of Convergence Science and Technology(GSCST), Seoul National University,

“*Department of Electrical and Computer Engineering, Seoul National University

ABSTRACT

In semiconductor manufacturing, defect detection is critical to maintain high yield. Currently, computer vision

systems used in semiconductor photo lithography still have adopt to digital image processing algorithm, which often

occur inspection faults due to sensitivity to external environment. Thus, we intend to handle this problem by means of
using Mask R-CNN instead of digital image processing algorithm. Additionally, Mask R-CNN can be trained with
image dataset pre-processed by means of the specific designed digital image filter to extract the enhanced feature map

of Convolutional Neural Network (CNN). Our approach converged advantage of digital image processing and

instance segmentation with deep learning yields more efficient semiconductor photo lithography inspection system

than conventional system.
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Fig. 1(a) Original image before digital image processing.

Fig. 1(b) Defect detected by means of the specialized digital
image processing.
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Fig. 2. Suck-back state extracted by means of using digital
image processing and specialized signal processing.
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Fig. 4. Instance segmentation process.
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Fig. 5. The image pre-processed by means of using the
specific digital image filter.
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Fig. 6. Training process of instance segmentation using
ResNet as the backbone network.
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Fig. 7. The experimental result of detecting instance
segmentation of nozzle type.
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Fig. 8. Suck back region inferred by means of using Mask

R-CNN without pre-processing.
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Fig. 9. Suck back region inferred by means of using Mask
R-CNN with pre-processing.
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during the training up to 200 epochs

Pre-processing
Dataset Loss - -

with without

loss 0.7468 0.5374
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Train

mrenn class loss 0.0063 0.0036

mrcnn bbox loss 0.1710 0.1168
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