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Technical developments of the inclined multi-irradiations for the LIGA micromachining by using

the high-bright X-ray of synchrotron light.
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Technical developments for the metal thin sheets, called the M-sheets, having the micro-pore
array were carried out with the LIGA micro-machining by using the high-bright X-rays of
synchrotron light. The thickness of the M-sheets was about 200~300pm. The micro-pores of
about 100pm in a diameter were sited at the M-sheets with a tetragonal or hexagonal
arrangement, where the distance among the nearest-neighbor micro-pores was about 300pm. At
the present LIGA processing, the polymer (PMMA) thin sheets, called the P-sheets, having the
micro-column array were also made at the irradiated photo-resists, before the electroplating to
make the M-sheets. The structural properties for the micro-column arrays at the P-sheets and
the micro-pore ones at the M-sheets were analyzed with an ordinary microscope, a laser
microscope and a scanning electron microscope. In the present investigations, it was found that,
in addition to the micro-columns and micro-pores of straight-type, the ones of oblique-type were
made slightly by inclining the incident X-ray beams to the irradiated photo-resist set on the
X-ray scanner-holder. This suggested that the inclined multi-irradiation of the incident X-ray
beams gives to make the micro-column array and the micro-pore one, having a micro-structure of
taper-type for the P-sheets and the M-sheets. It was also found that there was a possibility to
make the 3D micro-channels of polymer and metal in a photo-resist of about 3~5mm in a
thickness by means of the LIGA processing using synchrotron light.
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