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Modified lllumination by Binary Phase Diffractive Patterns
on the Backside of a Photomask

oM 28F' nES'
(Jai~Cheol Lee'"®, Yong-Ho Oh', and Chun Soo Go')

Abstract

We propose a method that realizes the modified illumination by implementing a binary phase grating at
the backside of a photomask, By modeling the relationship between the shape of a grating on the
photomask and the light intensity at the pupil plane, we developed a program named MIDAS that finds the
optimum grating pattern with a stochastic approach. After applying the program to several examples, we
found that the program finds the grating pattern for the modified illumination that we want. By applying
the grating at the backside of a photomask, the light efficiency of modified illumination may be improved.

Key Words : Modified illumination, Diffraction grating, Annular illumination, Quadrupole illumination,
Deep submicron lithography
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Fig. 1. Schematic modeling of illumination
system.
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Fig. 2. Simplified view of MIDAS program.
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Fig. 4. Diffraction grating pattern for annular
illumination.
(a) Light intensity at the pupil plane:
target
(b

(c)
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Diffraction Gration(phase 0 and )
Light intensity at the pupil plane:
simulation result
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