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Fabrication of Electrostatic Electron Lens for Electron
Beam Microcolumn using the Laser Micromachining
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Abstract For electron beam lithography and SEM(scanning electron microscopy) applications, miniaturized electro-
static lenses called a microcolumn have been fabricated. In this paper, we report the fabrication technique for 20~ 30m
apertures of electron lenses based on silicon and Mo membrane using an active Q-switched Nd: YAG laser. Experimen-
tal conditions of laser micromachining for silicon and Mo membrane are improved. The geometrical structures, such as
the diameter and the preciseness of the micron-size aperture are dependent upon the total energy of the laser pulse

train, laser pulse width, and the diameter of laser spot.
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Pulsed and Q-Switched Nd:YAG Laser
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Fig. 1. Schematic diagram of the laser micromachining set-up.
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Fig. 2. The pulse width by the pulsed and Q-switched Nd:
YAQ laser; (a) 220 ¢ s(200  s/div.) : pulsed mode. {(b) 200 ns(1
us/div.) : Q-switched mode.
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Fig. 3. (a) and (b) are optical microscopic photographs of the apertures fabricated by the pulsed N&:YAG
laser with 220 s pulse width. (c) and (d) are optical microscopic photographs of the apertures fabricated by
the active Q-switched Nd:YAG laser with 200 ns pulse width.
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Fig. 4. (a) is a micro-size aperture fabricated by improved laser
micromachining. (b) is the diffraction pattern of (a).
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Fig. 5. Structure of electrostatic electron lens system for elec-
tron beam microcolumn combined with FEA.
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