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Abstract medium on transparent PET films, which have electric
conduction layer of ITO. Titanium oxide was used as a

“Digital Paper” was recently proposed as a new mediunmaterial of moving particle, and anthoraquinon was used as
that offers the advantages of both softcopy and hardcopw. blue liquid in the capsules. This system realizes a display
Electrophoretic displays are a promising approach to theith white image in a blue background or blue images in a
digital paper medium. This study aims at to confirm theirwhite background. The mean diameter of microcapsules
ability as digital paper. We prepared a microcapsulevas 50 x 10mm.
electrophoretic display as the medium and an ion projection
head as the driver; clear white images on a blue backgrounc ) )
were achieved. As digital paper, this medium offers the Transparent Charged white particles
significant benefits of non-contact writing by ion projection,

ease of manufacturing, and physical flexibility. electrode ' Colored liquid
Transparent / Insulating film
Introduction substrate B s
[White] [\ lon projection head
The consumption of paper continues to increase evend D_
though more information is now digital. This is because Yoo
paper has important advantages that are not available witr I l
other display media. The concept of Digital Paper was [Colored]
recently propos€das a new medium that combines the . ) ﬂ
advantages of softcopy (display) and hardcopy (paper). ' \ /

Microcapsule electrophoretic displays with ion projection

X ; ! . e Display cell (cross section
imaging were studied to realize Digital Paper. 1Spiay ( )

Experimental Method Figure 1. The structure and imaging principle of electrophoretic
display.

Writing and erasing experiments were carried out using an -
ion projection head. The principle of the electrophoretic -
display>® using ion projection is shown in Fig. 1. Images .
are formed on the surface of the electrophoretic sheet by the
electric charges formed by ion projection.

The experimental apparatus used in image formation
experiments is shown in Fig. 2. A microcapsule
electrophoretic sheet, attached to a stage moving at constant
speed, was written by the controlled ion flow from an ion
projection headabove the stage. The resolution of the ion
projection head was 300 dpi. The stage speeds were 5 and
10 mm/sec. The distance between the ion projection head
and the display sheet was about 1 mm. Image erasing
experiments were carried out using uniform charging from a
corotoron.

The microcapsuled electrophoretic sh¥etsvere
prepared by applying the microcapsuled electrophoretic

Figure 2. Experimental apparatus
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Experimental Results an ion projection head anch arasimg corotoron Slight
image degradatio was observed one week after image
A typical image formed is shown in Fig.3. Fig.4 an formation. Image holding characteristics f othe
enlargel portion of Fig.3. Surface potential of image areaelectrophoretic sheet without surface clearghoutl be
was measured to be less than 10 V, some 10 seaci@ite studial in relation to this image degradation phenomenon. It

projection. was confirmed that the surface potential decreases to 0 V
Typicd opticd densities (measured) are shown in Table just after image creation.
1. The contrast ratio of these images wéas(Bnear scale) Given the physical weakness the current dewsoene

as calculated from measured cyan density. Image erasuidnd of protectionlayer will be needed for practical use.
was achieved by uniform ion projectiorr fb secom using  The microcapsules can be rupturédhie shee¢ surfae is

a corotoron (voltage: 6.75 kV, currents: 0.09 mA). scratched.
The overview of the electrophoretic medium in Fig. 5
demonstrates its flexibility; it can curled up like paper. Table 1 A result of image density measurement
Formed Back Contrast ratio
Im:ge GroBund Log scale | Linear scale|
(BIA) 107
oD
(Black) 0.98 1.37 1.40 2.45
oD
(Cyan) 1.20 1.72 1.43 3.31

<>
50mm

Figure 3. Formed image on microcapsule electrophordisplay
sheet

Figure 5. An overview of the microcapsule electrophoretic display
sheet.

Summary

Image formation and erasure experinsamt a microcapsule
electrophoretic sheet using nio projectim heal and

«—> corotoron were performed. Main results are shown as
10mm follows.
1) Image formation p a microcapsuleslectrophoretisheet
Figure 4. Enlarged portion of formed image was realized using ion projection head.
2) The contrast ratio of wrdt images again$ a blue
Discussion background was 3.8vhich compares well with paper
documents.

Test results confirmed that the microcapsule electro-3) It was confirmed that the preservation of images on the
phoreticsheetsupported image formation and erasure using sheet was realized with no surface electric charges.
4) Image erasure was well completed using corotoron.
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The feasibility of realizing digital paper with micro- 4. B. Comiskey, et al.. “Electrophoretic Ink :A Printable
capsule electrophoretic devices and ion projection was thus Display Material”,SID 97 DIGEST1997).

confirmed. 5. S. Shiwa, Y. Hoshino: “Electroniphoretic Display method
Using lonographic Technology”SID 88 Diges{1988).
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