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Basic Technologies of FIRST PROOF™
—“Thin-layer Thermal Transfer” and “VR SCREEN™" —

Mitsuru SAWANO*, Hideyuki NAKAMURA*, Shu SHIRAI*, Yasutomo GOTO*
and Akihiro SHIMOMURA*

Abstract

We developed a new DDCP (Direct Digital Color Proof) system as “FIRST PROOF’ which is low-cost
and has press-like halftone dots on press stock paper. It utilizes three basic technologies. The first technology
“Thin-layer Thermal Transfer (3T)” is anew high resolution recording system where the thin colorant layer
of 0.3um thick is transferred imagewise to a heat adhesive receiving layer. The second technology
“LOUVER” is a dot-size-modulating method using a thermal head. The third technology “VR SCREEN” is
a new screening method to avoid a color variance in a gray color image with four colors in a thermal
halftone imaging system. It is also effective for any dot-size-modulated color printing systems using a low-
resolution printing head.

FIRST PROOF has the features to fit DDCP. (1) The color spectrum is the same as press printing because
the pigment is similar to the press printing. (2) The image appearance is the same as a press printing due to
the image is transferred to stock paper. (3) The highlight dots can be confirmed with a microscope because
the gradation is controlled by dot-size. (4) The device cost is low due to it uses a thermal head instead of a

high-cost laser head. These features are realized to use 3T, LOUVER and VR SCREEN technologies.
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Fig. 1 FIRST PROOF™ system
It contains a printer unit (upper) and a laminator unit (lower).
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Fig. 2 Printing procedure of FIRST PROOF™
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Table 1 Comparison of DDCP System

2. FIRST PROOF™

FIRST PROOF™MO OO0 00000000 OOOOOO
ooboooooooboooboooboooooooooo
gbobobogboboooooooboobobaoban
ooooooooooooo @gnoooooooooo
oboboboboboboboobonodnLOUVERD
ooboooboooobooobooobooooobooooono
OooooooboOb0OOO0OVRSCREEND D OOOOOO
gboboboobobooooooooobobobon
gobooboooboooooboooobooooooo

Table 20 FIRST PROOFD 0 0D O O O O 300dpi DO O OO
oboooboooboooboobob2e moooooooo
goooobooobooooooobbobooooooooon
voooooooooobbobobob4000o0o0o0 ogo
ooobObOO0oooooooboboooooooobobooon
ooooooooooooooooogoooog (kg 3)0
goooooooobobbbooooooobobb ooon
vboobboooooobobboooooooobobooboooo
o000 ooobooooooooboooboooobooo
ggooooboobobooooooooooobooooogdad

Table 2 Specifications of FIRST PROOF
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g. 3 Reflectivity spectrum of gray image of FIRST PROOF
compared with press printing and dye-sublimation. FIRST
PROOF is similar to press printing.
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Fig. 4 LOUVER method
The dots length on paper is depend on the micro-scanned
length while signal is on.
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Fig. 5 3T (Thin-layer Thermal Transfer) vs. WAX transfer
3T is higher resolution system than WAX transfer.
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Fig. 6 Recording procedure of thin-layer thermal transfer system
The feature is the thin toner pigment layer and heat
adhesive receiving layer.
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Fig. 7 Image quality factors in transfer and peeling mechanism
T is thickness of toner layer. Cs is cohesive force in toner
layer. A2* is adhesive force between toner layer and toner
base after recording. Al* is adhesive force between toner
and receiver layers after recording. S is area of dot. The
smaller S is better.
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Table 3 Physical Property and Components of Toner Layer
Compared with Wax Thermal Transfer
3T is thinner than wax.

3T Wax transfer
Layer thickness 0.3um 1-5um
Viscosity 104 - 105PS 101 -10PS
Pigment 45wt% 10wt%
Polymer binder 45wt% —
Wax — 70wWt%
Others 10wt% 20wt%
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Fig. 9 Adhesive force and range-of-gradation vs. elasticity rate of
receiving layer
The lower elasticity rate is better.
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Fig. 10 Normal dot layout produce the color variance depending
on the registration accuracy.
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Fig. 11 Random dot layout avoids color variance, but seems sandy. Fig. 12 Varied resolution in sub-scanning direction can avoid
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(a) Original bit map data (300%300 dpi)
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(b) Varing resolution in sub-scanning direction c
o
600 dpi 500 dpi 400 dpi 600 dpi 2
()
=
(o))
c
£
12 lines 10 lines 8 lines 12 lines ]
%]
(c) Masking alternately 1 or 2 in main-scanning direction &
jun
250 dpi 200 dpi 300 dpi 0
Mask 1 Mask 2 Mask 1 Mask 2
Main-scanning direction
- 9

Fig. 17 Image transfer procedure varying resolution and masking
alternately
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