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Abstract ;

using Gaussian focus spot in a laser direct writing system. A novel changeable double or single beam optical head in the laser

It is difficult to exposure the square unit phase structures with sizes of several microns on diffraction patterns by

direct writing system has been designed and investigated. A method of using projection imaging optical configuration to
obtain a square shape spot has been presented for improving the quality of exposed diffraction patterns and increasing the
running efficiency by dot-by-dot exposure mode. Both the diffraction optical variable images with two beam interferential
fringes on the dots and the binary phase encoding patterns can be simultaneously written on the same photoresist plate. The
resolution of diffraction optical variable images can be achieved up to 2540 dpi, the size of square-shaped beams is adjustable

within 5~20 ym. The diffraction optical variable images and binary phase encoding patterns with two levels have been
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fabricated. The experimental results are given.
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Fig. 1 Enlarged schemes of diffraction structures

(a) diffraction optical variable image; (b) binary phase
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Fig. 2 Laser direct writing system with double and
single beam changeable optical head
(a) scheme of laser direct writing system;

(b) disk of gratings
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Table 1 Parameters of laser direct writing system with double and single beam changeable optical head
Write lens NA= 0. 65 NA= 0. 40 NA= 0. 25

Size of dot/um 5 10 20

Rate of exposure /(dot/s) 80 60 40

Dot width uniform/pym 0.1 0.2 0.4
Position accuracy/pm 1 1.5 3

Writing time for 2. 54 mmX 2. 54 mm/h 0. 89 0. 30 0.11
Frequency of grating/(lines/mm) X <1200 <1200

Angle of grating /(*) X 180 180
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Fig. 3 Reconstructured pattern

from Dbinary phase
structure etched by square spot. (a) binary phase
structure; (b) SEM photo of phase structure; (c)

reconstructed pattern under 650nm beam
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Fig. 4 Experimental results of diffraction variable images and

binary phase structures. (a) optical variable image
with 2540 dpi; (b) diffraction pattern with binary

phase structures; (c) reconstructed images
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