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Beam Shaping of CO, Laser Using Multilevel Copper Computer Generated Hologram
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Computer generated hologram (CGH) is one of the efficient optical device for laser beam shaping. We developed a
multi level copper CGH for CO, laser beam shaping. Surface relief of the CGH has eight height levels with 0.94pm in
step heights and was formed on a flat copper substrate by electroplating with photo-resist masks. Designed CGH changed
a gaussian CO, laser beam of 14mm in diameter to a pattern of letters. The beam shaping by the fabricated CGH was
demonstrated experimentally using CO, laser with a power of 10W and infrared-camera. The beam profile of shaped
beam agreed with the designed pattern. The intensity of character part was about 5 times bigger than the noise signal. The
laser marking on an acrylic plate was carried out by irradiation of the shaped beam.
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Fig. 1 Schematic diagram of a laser beam shaping system

with computer generated hologram (CGH)
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Fig.7 Microstructure of the fabricated CGH surface
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Table 1 Measured surface profile of CGH

Designed | Average Height Height Standard Standard | Number
Level Height Height | Difference | Difference | Deviation | Deviation of
(DH) (AH) {AH-DH) | (previous) {previous ) | plating
[pm] pm] {pm] [m] [pm] [pm] times
0 0.00 0.00 0.00 0.00 6.00 6.00 0
1 0.94 0.89 -0.05 0.10 0.06 0.18 1
2 1.87 1.87 0.00 0.28 0.17 0.41 1
3 2.81 2.87 0.06 0.27 0.29 0.49 2
4 3.75 3.97 0.22 0.42 6.17 0.42 1
5 4.68 4.72 0.04 0.56 0.29 0.62 2
6 5.62 6.03 0.41 0.55 0.16 0.96 2
7 6.56 6.84 0.28 1.04 0.06 0.78 3
4, CGH DEE Table 2 Details of plating height at center and edge of CGH pattern
41 COH OEREE vt ot e | B T e | et T
FELEYIIVF L)L CGH % Fig. 6 IR (DH) | (center) | ({center) | (edge) (edge) | plating
CGH MBI TN Y — O RNERIN TN 5. {pm] [pm] [pm] fm] {pm] times
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Fig. 8 Experimental setup for beam shaping with the fabricated

multilevel CGH
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Fig.9 DBeam profile shaped by the multilevel CGH
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Fig. 10 Acrylic burnt pattern of the shaped beam ; laser

power 8W, irradiation time Isec.
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