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Extreme ultraviolet (EUV) lithography has transitioned from technology development 

to manufacturing backbone at advanced nodes, placing unprecedented demands on 

reticle quality, defect control, and lifecycle management. As the industry moves 

toward High-NA EUV, the margin for error tightens further—driving a fundamental 

rethinking of inspection sensitivity, defect printability assessment, and repair 

strategies. 

 

This keynote will present a comprehensive view of the current state of EUV reticles, 

drawing from practical experience in reticle inspection and repair. Key challenges—

including stochastic defects, phase defects within multilayer stacks, absorber edge 

roughness, and contamination-induced printing variability—will be examined in the 

context of both current production nodes and emerging High-NA requirements. 

 

The discussion will also highlight the growing gap between defect detection capability 

and defect relevance, emphasizing the need for smarter filtering, printability 

prediction, and inline decision-making. In this context, reticle repair is entering a new 

era, where precision, material interactions, and EUV-specific failure modes demand 

tighter integration with inspection and verification workflows. 

 

Looking forward, the keynote will explore the transformation of the mask shop driven 

by artificial intelligence and data-centric manufacturing. AI/ML techniques—applied 

to defect classification, nuisance filtering, predictive maintenance, and repair 

optimization—offer a path toward adaptive, self-learning mask ecosystems. A vision 

will be presented for an autonomous mask shop, where inspection, repair, metrology, 

and process control are unified through intelligent data pipelines, enabling faster 

cycle times, improved yield, and reduced cost of ownership. 

 

By bridging current manufacturing realities with forward-looking innovations, this 

keynote will outline a roadmap for enabling robust reticle performance at future EUV 



nodes. The session aims to stimulate discussion across the ecosystem—spanning 

mask shops, tool suppliers, device manufacturers, and researchers—on how to 

collectively address the next generation of challenges and opportunities in EUV reticle 

technology. 
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