Al-Driven False Defect Identification for
Photomask Inspection

Overview

HTL Co. India Pvt. Ltd., in collaboration with HTL Japan, developed an Al-driven False Defect
Identification System for photomask inspection workflows. The solution intelligently classifies
inspection results to distinguish true defects from false defects, significantly reducing manual
review effort while improving inspection accuracy and throughput.

Client Challenge

Photomask inspection systems generate large volumes of defect data, requiring significant
manual review by engineers. A substantial portion of detected defects are false positives,
leading to long review cycles, inconsistent evaluations, and increased operational cost. The
customer needed a reliable, objective mechanism to automatically prioritize real defects and
minimize unnecessary reviews.

HTL Solution

HTL designed an Al-based False Defect Identification and Categorization module that analyzes
defect data and classifies each defect based on its likelihood of being a true defect. The system
assigns defects into one of five categories: True Defect (T), or False Ranks A through D, enabling
efficient review prioritization.
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Classification Output:

i True Defect (T) — Needs review (most likely a real defect)

0 be Reviewed False Rank D — Needs review (high chance of true defect)
False Rank C — Needs review

False Rank B — No review needed (likely a false defect)
False Rank A — No review needed (very likely a false defect)
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Total Defects = True Defect + Rank A + Rank B + Rank C + Rank D

Solution Highlights

¢ Automatic classification into True Defect and False Ranks (A-D)

¢ Intelligent filtering of low-priority false defects

* Objective, repeatable classification based on quantitative image metrics
¢ Continuous improvement through operator feedback

Business Impact

* 60-80% reduction in unnecessary defect reviews

¢ Improved productivity for photomask inspection engineers
¢ Reduced inspection cycle time in manufacturing lines

¢ Enhanced overall inspection throughput and consistency

Technology Advantage

The solution integrates seamlessly with existing HTL inspection workflows and leverages
quantitative metrics such as edge shift, image similarity, and intensity analysis. Al-based ranking
improves continuously through feedback from experienced operators.



Engagement Model

The project was executed through close collaboration between HTL India’s software engineering
team and HTL Japan’s domain experts, ensuring alignment with real-world photomask
inspection requirements and Japanese quality standards.

Client Feedback

“Our False Defect Identification System automatically filters out non-critical defects and
highlights only the defects that truly matter. Using Al-driven ranking and precise image-based
measurements, it significantly reduces manual review load while improving classification
accuracy.”

Conclusion

The False Defect Identification System enhances photomask quality assurance by reducing
operational burden and improving inspection efficiency. It serves as a critical component for
next-generation photomask inspection and manufacturing systems.



