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Parametric Study for a Diffraction Optics Fabrication by Using a Direct Laser
Lithographic System
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A direct laser lithography system is widely used to fabricate various types of DOEs (Diffractive
Optical Elements) including lenses made as CGH (Computer Generated Hologram). However, a
parametric study that uniformly and precisely fabricates the diffractive patterns on a large area
(up to 200 mm X 200 mm) has not yet been reported. In this paper, four parameters (Focal
Position Error, Intensity Variation of the Lithographic Beam, Patterning Speed, and Etching Time)
were considered for stabilization of the direct laser lithography system, and the experimental
results were presented.
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Fig. 1 A 200-mm-CGH fabricated by the direct laser
lithography system for an aspheric mirror testing
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Fig. 2 Schematic drawing of the experimental setup,
BS: Beam splitter, PD: Photodetector, M: Mirror,
MS: Monitoring system to check the focal point,
AF: Autofocusing system, L: Lithographic lens

Table 1 Specifications of the direct laser lithographic

system
Item Parameter name Value
457, 488, 514 nm
Source Wavelength (Ar+ laser)
Accuracy 0.0002 s
Shutt
Y on/Offtimes | 0,001 -999.999 s
Lith ni NA 0.70
it (l)egri:p 1€ Magnification 100 X
Working distance 6 mm
Max. speed 250 mm/s
XY stage |Max. travel length| 200 mm per each axis
Position accuracy 0.2 um
. Thickness of
Specimen coated Crt 70 - 150 nm
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Fig. 3 Pattern fabrication using oxidation of chrome
coating
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Fig. 5 Experiment results with various parameters, (a)

focal point
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Table 2 Experimental conditions Focal point Intensity vs Stage speed
Parameter Range Perturbation step 200 LineWiﬁ“Sh
Etching time 180's Fixed =
Focal point  [5.998 - 6.006 mm 2/m step ‘i; 150
Intensity 20 - 200V 20V 5.998 mm | 2 100 10
Stage speed 40 - 250 mm/s 30 mm/s step Z 5 =
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Fig. 6 Experimental results
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Fig. 7 Experimental results (3D View)
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Fig. 8 Patterning results measured by a commercial
white light canning interferometer: (a) A line
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