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Recently, with increasing demand for flat-panel display product, methods for large area patterning are required. TIR (total
internal reflection) holographic photo-lithography isstudied as one of the methods of large area lithography. In conventional TIR
holography, light sources for hologram recording and image reconstruction are coherent beams such as laser beams. If the image
is reconstructed with an incoherent light source such a UV lamp, the image noise from the coherence of light will be reduced
and the UV lamp will be a better light source for large area exposure. We analyzed the effect of spectral bandwidth and angular
bandwidth of the light source in image reconstruction and verified image blurring with experiments. For large area patterning
which has micro-scale line width, it is expected that TIR holographic photo lithography by UV lamp will become a low-noise
and low-priced technique.
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FIG. 1. Hologram recording and reconstructing by point light source.
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FIG. 2. Schematic of TIR hologram recording system.
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FIG. 3. Reconstructed images by laser and UV lamp. The images
which were reconstructed by laser have clear patterns but
there are noises. The images which were reconstructed by
UV lamp have little noises and smooth pattern boundary.
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FIG. 4. Results. Thin lines in (a) are measured values, which show brightness of reconstructed images by UV lamp. Thick lines in (a) are
calculated brightness by equation (4). Thin lines and thick lines have similar trajectory. (b) shows spectrum of UV lamp which was

used for experiments. Spectral bandwidth was 9.62nm. Photos in (c) and (d) are results of lithography. For the photo in (c), photoresist

was exposed by laser, and for the photo in (d), photoresist was exposed by UV lamp.
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