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We report theoretical and experimental results for application of transmittance-controlled photomask technology to ArF
lithography. The transmittance-controlled photomask technology is thought to be a promising technique for critical dimension (CD)
uniformity correction on a wafer by use of phase patterns on the backside of a photomask. We could theoretically reproduce
experimental results for illumination intensity drop with respect to the variation of backside phase patterns by considering light
propagation from the backside to the front side of a photomask at the ArF lithography wavelength. We applied the
transmittance-controlled photomask technology to ArF lithography for a critical layer of DRAM (Dynamic Random Access
Memory) having a 110-nm design rule and found that the in-field CD uniformity value was improved from 13.8 nm to 9.7 nm

in 30.
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