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As DRAM scaling approaches angstrom-level patterning tolerances, variability
budgets have become significantly tighter than in comparable logic technologies.
The introduction of EUV lithography into DRAM manufacturing has already required
operation near stochastic limits while sustaining high-volume throughput. The
transition to High-NA EUV further exacerbates these challenges, increasing
sensitivity to mask-induced variability as feature sizes and pitches continue to
shrink.

High-NA EUV is under active evaluation for advanced DRAM applications,
particularly for dense contact arrays at pitches beyond the practical imaging limits
of low-NA EUV. Achieving acceptable local critical dimension uniformity (LCDU) and
pattern placement error (PPE) is essential for assessing High-NA EUV viability.
While resist-driven stochastic effects dominate wafer-level variability in low-NA
EUV, mask-related contributions—typically ~20%—are expected to increase with
continued scaling, positioning mask design and write strategies as critical enablers
for future DRAM nodes.

Meeting High-NA EUV requirements for DRAM will therefore require a mask-centric
co-optimization approach, including systematic evaluation of mask data type, mask
write process correction, mask blank selection, and mask tonality. Such
optimization is essential to control variability within tightening budgets and to
enable a viable transition to high-volume manufacturing.
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