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Development of an Imaging Process Utilizing the Thermal Transfer of Dyes through Laser Ablated Pores
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We have developed a novsl dry imaging process which produces images of high optical density(Z>3.5)
and high resolution(">4000dpi}. This process is comprised of two steps, First, in a donor sheet consist-
ing of a dye barrier layer over a heat diffusive dye layer over a support, a high-power laser C>0. IMW,/
onf) imprints an image in the form of pores created in the dye barrier layer. Second, the donor sheet is
laminated against a receiver sheet consisting of a dye receiving layer and a support. Heat is then applied
(140°C~170°C), and dye transfers through the porss in the dye barrier layer to the receiver shest.

The resulting image on the raceiver reveals high contrast{Dmax>3. 5, Dmin<0, 03)and high stability
(no blurring after 1 week, 66°C). The exposure energy required for Dmax >3, 5is 100~200mJ./ cni.
depending on image quality desired. This process is suitable for dry graphic arts film and dry medical

diagnostic film applications.
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Fig.1 Creation of. and transfer of dyes through, |aser ablated pores
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Fig.2—1: Pore width depends on laser exposure energy.
(eExpo§ure wave length, 830nm; beam diameter,
um
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Fig.2—2: Thinner dye barrier layer makes for wider pores and
results in higher transparent optical density in the
receiver. Threshold exposure energy for producing
pores in the dye barrier layer does not depend on the
thickness of the layer. (0. D. of the dye barrier layers
atB830nm:0.1um/0.40.2u m/0,8, and0.3 e m/1. 2.
Dye transfer temperaturs is 160°C. )
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Fig.2—3 : Dye image width is greater than pore width and
depends on the dye transfer temperature.
Dye transfer is carried out by passing the donor and
receiver sheets through the laminator at a speed of
0. 7cm.” sec.
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Fig.3 b) Dye dot images on the receiver sheet transferred
through pores by heat lamination. The dot images
are much larger than the pores.
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Fig.2—4: Optical density 3.5 is acheived by ca. 200mJ./ crf and
lamination at 170°C. 0. 7 cm.”sec.
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Fig. 4 : Microdensitometry indicates no diffusion-created
increase in optical density after 1 week, 65°C. This
prevention of blurring is acheived by use of post-
chelate dyes.
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Fig. 5 : Gradation is controlled by controlling both the number
of pores and the configuration of pores within pixels.
Optical density corresponds basically to pores/ pixal.
However. the slope of the gradation curve is determined
by pore configuration. The curve shown resulted from a
regular-pitch dot configuration. in contrast, a random
pitch dot configuration would vield & liniar relationship
between optical denity and pores./ pixel.
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