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Abstract — Experimental studies of laser micromachining on Mo diaphragm using piezo Q-switched Nd:
YAG laser have been performed. Application of miniaturized microcolumn electron gun arrays as a
potential electron beam lithography or portable mini-scanning electron microscope (SEM) application
have recently extensively examined. The conventional microcolumn fabrication technique would give a
limitation on the minimization of aberration. In this paper, we obtained 20~30 um aperture of laser
micromachining on Mo diaphragm using piezo Q-switched Nd:YAG laser. The geometrical figures, such
as the diameter and the preciseness of the drilled aperture are dependent upon the total energy of the
laser pulse train, laser pulse width, and the diameter of laser spot in addition to the materials-dependent

parameters.
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I 1. List of the lasers used for material removal applications.

Laser

Wavelength (um)

Typical applications

Nd:YAG (pulsed)
Nd:YAG (Q-switched)

CO, (pulsed) 10.6

CO. (TEA) 10.6
Excimer 0.19-0.35
Ruby 0.6943
Nd:glass 1.06

1.06 and 0.532
1.06 and 0.532

Hole drilling, marking

Trimming, thin film removal
Cutting, hole drilling

Balancing

Marking, semiconductor processing
Drilling

Drilling
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8| 1. Schematic diagram of the laser micromachining set-up.
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&l 3. Picture (a) and (b) are optical microscopic photographs of the apertures fabricated by the pulsed Nd:YAG laser
with 200 us pulse width. Picture (c) and (d) are optical microscopic photographs of the apertures fabricated by the piezo
Q-switched Nd:YAG laser with 150 ns pulse width.
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