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wavelength of 13. 4 nm. The influence on the first-order diffraction efficiency by parameters, such as grating

Abstract Based on the rigorous coupled-wave analysis, considering the actual fabrication processes for nanometer
materials., relief thickness, gap/period ratio, and trapezoidal angle on the relief are analyzed quantitatively. The
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level gratings. the first-order diffraction efficiency was simulated for a normally-incident transmission grating at

—

Cr and Au gratings with Si (Si;N,) substrate are proposed , which have the higher first-order diffraction efficiency
than the Cr/Si; N, compound gratings currently used for soft X-ray interference lithography.

refractive index; diffraction efficiency
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results show at the wavelength, the phase of the relief (Si;N,, Cr., Au) effects grating diffraction greatly. The phase
shift of the nonmetallic relief (Si;N,) is found to precede the metallic materials (Cr, Auw) . After optimization, Si; N, ,
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of LMN for interference lithography
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Fig. 3 First-order diffraction efficiency versus relief thickness. (a) With a standard complex refractive index,

contributions of real and imaginary part of (b) SizN,, (¢) Cr, (d) Au grating for the diffraction efficiency
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Table 1 Maximal first-order diffraction efficiency and corresponding reliel thickness

Relief material Si; N, Cr Au Cr/ SizN, (100 nm) Au/ Si; N, (100 nm)
Maximal first-order diffraction efficiency / % 19.4 14.9 15.9 15.6 16.3
Relief thickness corresponding to the maximal first-
240 80 55 40 30
order diffraction efficiency /nm
Relief thickness corresponding to the & phase shift /nm 258.1 100. 5 67.0 61.6 41.0
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