Exploiting phase-shifting low-n, low-k absorbers for
dense contact hole patterning in EUV lithography
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METHODOLOGY

For coherence light source(c = 0), and pure POM, we can get Aerial image by doing fouier transform.

ABSTRACT

Low-n, low-k absorbing materials offer superior contrast for EUV
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Through analytical derivation and rigorous simulations, we
demonstrate that triangular lattice Quasi-POMs achieve 27.3 nm C O N C L U S I O N S
pitch (k; = 0.33) under 0.33-NA systems, outperforming square
lattices (28.9 nm, k; = 0.35). This nearly 13.4% density
improvement provides a robust pathway for next-generation high-
density memory fabrication.

This work establishes a Mo-based Quasi-POM design framework achieving 27.3 nm pitch (k; = 0.33) for triangular lattice contact
holes under 0.33-NA EUV, outperforming square lattices (28.9 nm) and delivering 13.4% density improvement. The key design
principle requires negative zeroth-order amplitude (C, = 1.5C;) for triangular lattices versus zeroth-order suppression for square
lattices, with optimal duty ratio R/P = 0.25-0.27. Mo-based designs maintain sufficient contrast where conventional TaBN absorbers

Tl fail. Triangular sidelobes cause contact distortion at extreme pitches, suggesting future SMO optimization.
t:“ﬁ:seﬁ:‘”iqw ‘ Triangular Mo Quasi-POMs enable the minimum achievable pitch of 27.3 nm (k; = 0.33) for 2D contact arrays in 0.33-NA EUV
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lithography—the fundamental resolution limit for dense pattern transfer.
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