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Abstract

A new full-color digital printing system has been developed, utilizing a photo- and heat-sensitive printing
material. The printing hardware consists of three laser light sources of different wavelength for image
recording, heating roller for color image development and white light source for decolorizing and fixing.

Therefore, the system does not require any of ink, toner or developer at all with no waste formation. This
fact makes the system very easy to operate and environmentally friendly. Use of lasers as the light sources
ensures high image quality and a high throughput speed. The present paper describes the fundamental
technologies, namely (1) heat-sensitive microcapsules, (2) dye-sensitized photo-polymers, (3) decoloration
of the sensitizing dyes by visible light irradiation, (4) the digital light sources including the Fiji Film’s
proprietary solid-state SHG laser, and (5) the simultaneous multi-layer coating adopted for printing material
production, and further how to put together these technologies to complete the new system.
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Fig. 1 Main components of the photo -and heat -sensitive layer.
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Fig. 2 Mechanism of image formadion in the photo- and heat-
sensitive layer.
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Fig. 3 Mechanism of color image formation in the Y, M, C multi-
layer structure.
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Fig. 5 Absorption spectra of the bleach reaction (cyanine/borate type).
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Fig. 7 Temperature dependence of the thermal bleaching step.
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Fig. 9 Schematic cross-sectional structure of the multi-layer
recording material.
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Fig. 10 Spectral sensitivity photographs of the recording material.

A O 5K EB B % Fig. 10 128 L 72, &b g
DREEEIZIL L C3H R L TWB 2 bbb,
INOOGMMEREIC LD, MHAEICZ7T X b—27 7%
BB TED Z & 2R L 720 JEEAS T D51 &
BFROWINA T N IVEAL % Fig. 1112783 MEH G
ATy TOPERICE Y, MHoEFERIIUIIZE A LH
mLTBY, T NEMANOHILAE T D LR L
o TWhEIENbs,

EAE L, REMBOLHICH LT 2 0H % 513
EAGLDOTHFHTETH 525, KV AT L1121
35000lux O F b #OGET % #4538 L 72,

PRAEEEA

- - B -

Fig. 11 Change of the absorption spectra.
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Schematic diagram of the film conveyance path in the
printing system.
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Fig. 14 Print Sample-2 (Pictrography PG-3000).
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