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High-Resolution Printer for Fabricating Computer-Generated Display

Holograms

Abstract
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Kyoji Matsushima! and Atsushi Joko*

A special-purpose high-resolution printer has been constructed for fabricating computer-generated holograms.

This printer is capable of drawing fringe patterns exceeding 10% dpi in resolution. The patterns are numerically synthesized

2

and have a continuous gray level. The print time is less than an hour for holograms measuring 1 cm®. The mechanism

and structure of the constructed printer and optically reconstructed images of holograms fabricated by using the printer are

described.
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X-Y Stage
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Schematic structure of the constructed printer.
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A block diagram of control circuits for the constructed
printer.
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Schematic diagram of laser-irradiated spots and forbidden
areas. Open circles ( o ) and solid circles ( ® ) show po-
sitions in generating encoder pulses and laser irradiated
spots, respectively. This diagram is drawn in a case that
the first up-ward scan is making in n; = 9 and ng = 3.
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A photomicrograph of printed dots.
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A printed test pattern: original image (a) and its printed
image through a microscope (b).
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A printed portrait: original photograph (a) and its

printed image through a microscope (b).
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Parameters used for fabricating holograms.

Number of pixels 8192 x 4096

Dot size 2 x4 um2
Reconstruction wavelength 633 nm
Actual width of object 14 mm
Incident angle of reference wave 3 deg
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Optically reconstructed images of a binary hologram
printed by the constructed printer for a hexagonal prism
(a), a cube (b) and a sphere (c); reconstructed images of
a binary hologram printed by an image-setter (d).
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A test chart to measure transmittance of the printed dots:
an original image (a) and its printed image (b).
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Intensity transmittance vs. control voltage of LD

Transmittance (a.u.)
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Relative transmittance vs. gray level of numerically syn-

thesized hologram in LD power control.
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An optically reconstructed image of a multi-level holo-
gram synthesized with shading by using amplitude mod-
ulation of point sources.
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