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Fabrication of High-Quality Diffractive-Lens Mold having Submicron Patterns
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Abstract: In this paper, we present the fabrication of a high-quality diffractive-lens mold having submicron patterns,
which is suitable for an ultra-slim optical system. In order to fabricate high-quality diffractive lens with a variety of
submicron patterns, the multi-alignment method was used; high-resolution electron-beam lithography and FAB plasma
etching were carried out to obtain the patterns. The most important key technology in the multi-alignment method is to
reduce alignment error, lithography error, and etching error. In this paper, these major fabrication errors were
minimized, and a high-quality diffractive lens with a diameter of 267 um (NA = 0.25), minimum pattern width of 226
nm, and thickness of 819 nm was successfully fabricated.
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Table 1 Fabrication conditions

Conditions 1¥ Patterns | 2" Patterns | 3™ Patterns
EB resist thickness(nm) 350 350 500
EB exposure dose( 7 C/cm?) 80 80 88
Etching time S5min30sec | 10min30sec |20minl0Osec
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Fig. 8 Microscope image: (a) after 1* patterns, (b) after
2" patterns and (c) after 3™ patterns
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Fig. 9 Fabrication results of a high-quality diffractive
lens mold composed of the 8-level lens: (a)
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