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New Fabrication Method of the Electron Beam Microcolumn
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Abstract An electron beam microcolumn composed of an electron emitter, micro lenses, scan deflector, and
focus lenses have been fabricated and tested in the STEM mode. In this paper, we report a technique of
precisely aligning the electron lenses by the laser diffraction patterns instead of the conventional alignment
method based on aligner and STM. STEM images of a standard Cu-grid were observed using a fabricated
microcolumn under both the retarding and accelerating modes.
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Fig. 1. (a) Schematic diagram and (b) photograph of the
assembled microcolumn.
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Fig. 2. SEM image of a tip fabricated by electro-chemical etching.
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Fig. 3. (a) Laser diffraction pattern observed through the

assem-bled electron-lens system. (b) Optical microscope image
of the aperture when the microscope is focused on the top lens.
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Fig. 4. Schematic diagram for (a) the micro electron lens and
(b) the Einzel lens.
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Fig. 5. (a) Characteristics of I-V and (b) emission stability for
the electron emitter.
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Fig. 6. SEM image of the Cu-grid sample (mesh 1000).
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Fig. 7. STEM images obtained using (a) the retarding mode
(focusing voltage =-162 V) and (b) the accelerating mode
(focusing voltage = +410 V).
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