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Practical application of picosecond laser micro-machining
to the direct fabrication of a diffraction grating mold

Jiwhan Noh , Jae-Hoon Lee , Hyonkee Sohn, Jeong Suh and Dongsig Shin

IT Machinery Research Center
Korea Institute of Machinery & Materials ( KIMM )

ABSTRACT
Picosecond (ps) laser micro-machining has emerged as an attractive method of fabricating high-precision
microstructures, especially in metals. In this paper, a metallic mold for diffraction gratings is fabricated with a
mode-locked 12 ps Nd:YVO, laser. Laser pulses with a wavelength of 355nm are irradiated on the surface of
NOCK 80, a mold material, to generate line patterns. In order to minimize the line width, laser power 1s set just
above the ablation threshold of NOK 80. Results show that the spectrum from the fabricated mold is good
enough for some industrial application
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Fig. 4 Photographs of the fabricated mold (left) and

of the diffraction image (right).

Table 1. the simulation peak angle and experimental
peak angle (N = 50, 8, = 45°, d = 0.5 pm)
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Fig.3 Simulation result, N=50 , d = 0.5um (a)
g=4um ,(b) g=6um
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g [pum] Simulation 6 Experiment ©
[degree] [degree]

19 (1™ order) 18 (1™ order)

5 45 (0™ order) 45(0™ order)
63(-1% order) 62(-1™ order)

77(-2% order) 81(-2® order)

19(2™ order) 18(2™ order)

34(1® order) 34(1® order)

4 45(0™ order) 45(0™ order)
54(-1% order) 55(-1% order)

62(-2% order) 64(-2® order)

70(-3" order) 73(-3™ order)

30(2% order) 30(2® order)

: 39(1™ order) 38(1" order)
6 45(0% order) 45(0™ order)
51(-1® order) 51(-1™ order)

57(-2" order) 58(-2" order)
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