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Micro Machining of Silicon by Second-Harmonic Pulsed Nd:YAG Laser
- Application of Microlens Fabricated by Thermal Deformation Method as Optical System for Laser Machining-

Keiji YAMADA, Hiromitsu KATO, Takashi UEDA, Akira HOSOKAWA and Ryutaro TANAKA

Micro machining of single-crystalline silicon is performed with the second-harmonic of Nd:YAG laser in this study. In

experiments, various shapes of plastic microlens are fabricated on a transparent substrate by the developed die-less method.

These microlenses are shaped by thermal deformation induced by the Er:YAG laser beam absorbable for the acrylate resin. And

then, these lenses are used as optical devices to generate the local high energy density desired for machining of silicon in air and

water. Machining characteristics are investigated in the single groove machining process, and the grid groove pattern and the

herringbone pattern are formed to demonstrate the feasibility of proposed methods.
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Fig. 1 Laser machining process by mask-projection method
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Fig. 3 Experimental set-up for laser machining of silicon substrate
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Fig. 6 Surface of silicon on which groove is machined in air
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Fig.7 Cross section of silicon on which groove is machined in air
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