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7) ABSTRACT

There is disclosed a fabricating apparatus and method of an
electro luminescence display device that is adaptive for
preventing organic EL material from flowing over adjacent
pixels. A fabricating apparatus of an electro luminescence
display device according to an embodiment of the present
invention includes a print roller on which an organic mate-
rial is spread in order to form a light emission layer
corresponding to a pixel pattern on a substrate; and a
concave-convex pattern attached to the print roller and
formed to have a width of about 20~90% of a pitch of the
pixel pattern with a designated gap therebetween.
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APPARATUS AND METHOD OF FABRICATING
ELECTRO LUMINESCENCE DISPLAY DEVICE

[0001] This application claims the benefit of the Korean
Patent Application No. P02-082009 filed on Dec. 20, 2002,
which is hereby incorporated by reference for all purposes as
if fully set forth herein.

BACKGROUND OF THE INVENTION
[0002]

[0003] The present invention relates to an electro lumi-
nescence display device, and more particularly to a fabri-
cating apparatus and method of fabricating an electro lumi-
nescence display device that is adaptive for preventing
organic EL material from flowing over adjacent pixels.

[0004] 2. Discussion of the Related Art

[0005] Recently, there have been developed various flat
panel displays having reduced weight and bulk, which
overcomes a major disadvantage of a cathode ray tube CRT
display. Such flat panel displays include a liquid crystal
display LCD, a field emission display FED, a plasma display
panel PDP, and electro luminescence EL display device.
There is active research to increase the display quality and
the screen size of the flat panel displays.

1. Field of the Invention

[0006] Among these, the structure and fabricating process
of the PDP is relatively simple, thus the PDP is most
advantageous to be made light in weight and large in size.
However, the light emission efficiency and brightness of
PDPs is low and their power dissipation is high. Compared
to PDPs, it 1s difficult to make an LCD, in which a thin film
transistor TFT is used as a switching device, large in size
because of the associated semiconductor process. But,
because L.CDs are mainly used as display devices for
notebook computers, the demand for them has increased.
However, the LCD has a disadvantage that the power
dissipation is high because the LCD requires a backlight
unit. Further, the LCD has a characteristic that there is high
light loss caused by optical devices such as a polarizing
filter, a prism sheet, and a diffusion panel, etc. Moreover, the
viewing angle of LCDs is narrow.

[0007] As compared with this, the EL display device is
generally classified into an inorganic EL and an organic EL
in accordance with the material of a light-emission layer.
The EL display device being a self-luminous device has an
advantage that its response speed is fast, its light-emission
efficiency and brightness are high, and it has wide viewing
angle.

[0008] The organic EL display device, as illustrated in
FIG. 1, has an anode electrode 20 formed with a transparent
electrode pattern on a substrate 2 and includes a hole
injection layer 22, a light emission layer 24, an electron
injection layer 26, and a cathode 28. The cathode electrode
28 is formed on the electron injection layer 26 and is a metal
electrode.

[0009] If a drive voltage is applied to the anode electrode
20 and the cathode electrode 28, holes in the hole injection
layer 22 and electrons in the electron injection layer 26 each
progress toward the light emission layer 24 to excite a
fluorescent material within the light emission layer 24. In
this way, a picture or an image is displayed with visible light
generated from the light emission layer 24.
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[0010] In the organic EL display device, a small-molecule
organic EL material is patterned by a vacuum deposition and
a high polymer organic EL material is patterned by a coating
method using an inkjet spray head or a printing system.
Among the methods of fabrication, a fabricating apparatus
of the high polymer organic EL will be explained in con-
junction with FIG. 2.

[0011] Referring to FIG. 2, the fabricating apparatus of
the high polymer organic EL according to the related art
includes a supply roller 8 on which an EL material is spread,
a print roller 4 to which a resin plate 6 for transferring the
EL material spread on the surface of the supply roller 8 is
attached, and a substrate 2 loaded under the print roller 4.

[0012] Each of red R, green G and blue B EL materials is
dropped on the supply roller 8 from a dispenser 10 installed
above the supply roller 8. The supply roller 8 is configured
to be able to rotate in contact with the resin plate 6 attached
to the print roller 4, and acts to spread the EL material
dispensed onto it from the dispenser 10 onto the resin plate
6. A blade 16 or a roller is provided close to the surface of
the supply roller 8 for the EL material applied to the resin
plate 6 to be spread uniformly.

[0013] The print roller 4 causes the EL material from the
supply roller 8 to be spread on a concave-convex pattern 12
of the resin plate 6 by rotational motion. Further, the print
roller 4 causes the concave-convex pattern 12 of the resin
plate 6, on which the EL material is spread, to be in contact
with the substrate 2 by rotational motion, thereby forming
the EL pattern on the substrate 2.

[0014] In the resin plate 6, there is formed a concave-
convex pattern 12 that has the same shape as the pixel
formed on the substrate 2 and has a designated width PW.
The concave-convex pattern 12, as illustrated in FIGS. 3
and 4, is projected in a stripe shape with a designated gap
therebetween. On the surface of the concave-convex pattern
12, there are formed a plurality of hemispherical shape
grooves 30, as illustrated in FIG. 4. The concave-convex
pattern 12 is contacted with the supply roller 8 on which the
EL material is spread, so the EL material is uniformly spread
on the concave-convex pattern 12 with a designated thick-
ness to be transferred onto the substrate 2.

[0015] Referring again to FIG. 2, a print table 1 having the
substrate 2, which is to be printed, placed is loaded by a
loading device (not shown) below the print roller 4. Herein,
the substrate 2 can have an electrode pattern and various
material layers formed thereon for an EL display device
configuration.

[0016] To describe the operation of the fabricating appa-
ratus of the high polymer organic EL display device of the
related art, the loading device (not shown) loads the sub-
strate 2 that is placed on the print table 1. If the substrate 2
is loaded, the EL material is applied from the dispenser 10
and spread on the surface of the supply roller 8. The spread
EL material is placed in the concave-convex pattern 12 of
the resin plate 6 as the print roller 4 rotates. The EL material
placed in the concave-convex pattern 12 is fired to form the
EL pattern on the substrate 2 after being dropped on the
corresponding substrate 2. After forming the EL pattern of a
specific color, the same method is used to form EL patterns
of other colors.

[0017] In the method of forming the EL pattern on the
substrate 2 using the print roller 4, the spread of the organic



US 2004/0121696 Al

EL material is accelerated right after printing as the wetting
and leveling characteristics of the organic EL material are
greater. As a result, the organic EL material formed on the
substrate 2 is over-spread to the adjacent pixels to deteriorate
color purity. In order to solve such a problem, as illustrated
in FIG. 5, barrier ribs 18 are formed to reduce the spread of
the organic EL material over the adjacent pixels.

[0018] However, when the organic EL material spread on
the concave-convex pattern, which has a width of about 90%
or more with respect to the pitch P2 of one pixel, is
transferred to the substrate 2, the organic EL material 17, as
illustrated in FIGS. 5 and 6, flows over the adjacent pixels
to deteriorate the color purity because the gap between the
barrier ribs 18 and both ends of the concave-convex pattern
12 is narrow and there is the organic EL material 17
therebetween.

SUMMARY OF THE INVENTION

[0019] Accordingly, the present invention is directed to an
apparatus and method of fabricating an electroluminescence
display device that substantially obviates one or more of the
problems due to limitations and disadvantages of the related
art.

[0020] Accordingly, it is an advantage of the present
invention to provide a fabricating apparatus and method of
an electro luminescence display device that is adaptive for
preventing organic EL material from flowing over adjacent
pixels.

[0021] In order to achieve these and other advantages of
the invention, a fabricating apparatus of an electro lumines-
cence display device according to an aspect of the present
invention includes a print roller on which an organic mate-
rial is spread in order to form a light emission layer
corresponding to a pixel pattern on a substrate; and a
concave-convex pattern attached to the print roller and
formed to have a width of about 20~90% of a pitch of the
pixel pattern with a designated gap therebetween.

[0022] The width of the concave-convex pattern is about
40~60% of the pitch of the pixel pattern.

[0023] There are formed a plurality of minute grooves on
the surface of the concave-convex pattern.

[0024] The print roller includes a supply roller to supply
the light-emitting material to the print roller.

[0025] The fabricating apparatus further includes barrier
ribs formed on the substrate to partition off the pixel
patterns.

[0026] A fabricating method of an electro luminescence
display device according to another aspect of the present
invention includes a first step of adhering a resin plate to a
rotating roller, the resin plate has a projected concave-
convex pattern that has a width of 20~90% with respect to
a pitch of a pixel pattern which is to be formed on a
substrate; a second step of applying an organic material to
the resin plate; and a third step of printing on the substrate
the organic material spread on the resin plate that rotates by
the roller.

[0027] In the fabricating method, the width of the con-
cave-convex pattern is about 40~60% of the pitch of the
pixel pattern.
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[0028] The fabricating method further includes forming
barrier ribs on the substrate to partition off the pixel patterns.

[0029] In the fabricating method, light emission layers of
red, green and blue are formed on the substrate by repeating
the first to third steps.

[0030] It is to be understood that both the foregoing
general description and the following detailed description
are exemplary and explanatory and are intended to provide
further explanation of the invention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0031] The accompanying drawings, which are included
to provide a further understanding of the invention and are
incorporated in and constitute a part of this specification,
illustrate embodiments of the invention and together with
the description serve to explain the principles of the inven-
tion. In the drawings:

[0032] FIG. 1 is a scctional diagram representing an
electro luminescence display device of the related art;

[0033] FIG. 2 is a diagram representing a fabricating
apparatus of an electro luminescence display device of the
related art;

[0034] FIG. 3 is a perspective view representing a resin
plate illustrated in FIG. 2 in detail,

[0035] FIG. 4 is a sectional view representing a concave-
convex pattern shown in FIG. 3 in detail,

[0036] FIG. 5 is a sectional view representing a process of
transferring an organic EL material to a substrate using the
concave-convex pattern shown in FIG. 3;

[0037] FIG. 6 is a diagram representing a pixel pattern
formed on a substrate an electro luminescence display
device of the related art;

[0038] FIG. 7 is a diagram representing a fabricating
apparatus of an electro luminescence display device accord-
ing to the present invention;

[0039] FIG. 8 is a sectional diagram representing a pro-
cess of transferring an organic EL material to a substrate in
use of a concave-convex pattern shown in FIG. 7,

[0040] FIGS. 9A to 9C are sectional diagrams represent-
ing a step by step process of forming an electro lumines-

cence display device using the fabricating apparatus shown
in FIG. 7; and

[0041] FIG. 10 is a diagram representing a pixel pattern
formed on a substrate using the electro luminescence display
device shown in FIG. 7.

DETAILED DESCRIPTION OF THE
ILLUSTRATED EMBODIMENT

[0042] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are
illustrated in the accompanying drawings.

[0043] FIG. 7 is a diagram representing a fabricating
apparatus of an electro luminescence display device accord-
ing to the present invention.

[0044] Referring to FIG. 7, the fabricating apparatus of
the electro luminescence display device according to the
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present invention includes a supply roller 38 on which an EL
material is spread, a print roller 34 to which a resin plate 36
for transferring the EL material spread on the surface of the
supply roller 38 is attached, and a substrate 32 loaded under
the print roller 34.

[0045] Each of red R, green G and blue B EL materials is
dropped on the supply roller 38 from a dispenser 40 above
the supply roller 38. The supply roller 38 is capable of
rotating in contact with the resin plate 36 attached to the
print roller 34, and acts to spread the EL material applied to
supply roller 38 on the resin plate 36. A blade 46 or a roller
may be provided close to the surface of the supply roller 38
for the EL. material applied to the resin plate 36 to be spread
uniformly.

[0046] The print roller 34 causes the EL material from the
supply roller 38 to be spread on a concave-convex pattern 42
of the resin plate 36 by rotational motion. Further, the print
roller 34 causes the concave-convex pattern 42 of the resin
plate 36, on which the EL material is spread, to be in contact
with the substrate 32 by rotational motion, thereby forming
the EL pattern on the substrate 32.

[0047] In the resin plate 36, as illustrated in FIG. 8, a
concave-convex pattern 42 that has the same shape as the
pixel formed on the substrate 32 is provided.

[0048] The concave-convex pattern 42 is projected in a
stripe shape with a designated gap P1 therebetween. On the
surface of the concave-convex pattern 42, there are formed
a plurality of hemispherical shape grooves 60. The concave-
convex pattern 42 has a width LW of about 20~90% of a
corresponding pixel pitch P2, e.g., preferably a width of
about 40~60%. Accordingly, the organic EL material 70
spread on the concave-convex pattern 42 is located between
the barrier ribs 48 because the barrier ribs 48 become
relatively distant from the both ends of the concave-convex
pattern 42. At this moment, the organic EL material 70 has
relatively higher viscosity than the related art.

[0049] The concave-convex pattern 42 is contacted with
the supply roller 38 on which the EL material is spread, so
the EL material is uniformly spread on the concave-convex
pattern 42 with a designated thickness to be transferred onto
the substrate 32.

[0050] Referring again to FIG. 7 and to FIGS. 9A to 9C
a print table 31 having the substrate 32, which is to be
printed, is loaded by a loading device (not shown) below the
print roller 34. Herein, the substrate 32 can have an electrode
pattern and various material layers formed thereon for an EL
display device configuration.

[0051] To describe the operation of the fabricating appa-
ratus of the high polymer organic EL display device of the
present invention, the loading device (not shown) loads the
substrate 32 that is placed on the print table 31. If the
substrate 32 is loaded, the EL material of any one of red,
green and blue from the dispenser 40 is applied to the supply
roller 38. The EL material is spread on the supply roller 38
to be transferred to the concave-convex pattern 42 of the
resin plate 36 by the rotating supply roller 38. At this
moment, the print roller 34 working together with the supply
roller 38 rotates in the opposite direction to the supply roller
38. The organic EL. material spread on the concave-convex
pattern 42 of the resin plate 36 is in contact with the substrate
32 located under the print roller 34 by rotation motion.
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Accordingly, the organic EL material 70 spread on the
concave-convex pattern 42 of the resin plate 36, as illus-
trated in FIG. 9A, is inversely transferred to the substrate
32. At this moment, the width LW of the concave-convex
pattern 42 is about 20~90% of one pixel pitch P2, thus the
organic EL material 70 does not flow over the adjacent
pixels but is inversely transferred only to the corresponding
pixel. The concave-convex pattern 42, on which the organic
EL material 70 is dropped, as illustrated in FIG. 9B, is
separated from the substrate 32 by the rotation of the print
roller 34. The organic EL material 70 printed on the substrate
32, as illustrated in FIG. 9C, is changed to be flat on its
surface right after being printed. Subsequently, the organic
EL material 70 on the substrate 32 is fired at a designated
temperature to form the EL pattern 72 on the substrate 32.
After forming the EL pattern 72 of a specific color, the same
method is used to form EL patterns of other colors. A
resulting EL device is illustrated in FIG. 10.

[0052] In this way, the fabricating apparatus and method
of the electro luminescence display device according to the
present invention has the width of the concave-convex
pattern formed to be about 20~90% of the pixel pitch.
Accordingly, since the barrier ribs formed on the substrate is
relatively distant from the concave-convex pattern, the
organic EL material spread on the concave-convex pattern
and transferred to the substrate can be prevented from
flowing over the adjacent pixels. Further, the color purity of
the electro luminescence display device is improved.

[0053] Tt will be apparent to those skilled in the art that
various modifications and variations can be made in the
present invention without departing from the spirit of scope
of the invention. Thus, it is intended that the present inven-
tion cover the modifications and variations of the invention
provided they come within the scope of the appended claims
and their equivalents.

What is claimed is:

1. A fabricating apparatus of an electro luminescence
display device, comprising;

a print roller on which an organic material is spread in
order to form a light emission layer corresponding to a
pixel pattern on a substrate; and

a concave-convex pattern attached to the print roller, the
concave-convex pattern including protrusions having a
width of about 20~90% of a pitch of the pixel pattern
with a designated gap therebetween.

2. The fabricating apparatus according to claim 1, wherein
the width of the concave-convex pattern is about 40~60% of
the pitch of the pixel pattern.

3. The fabricating apparatus according to claim 1, further
comprising a plurality of minute grooves on the surface of
the concave-convex pattern.

4. The fabricating apparatus according to claim 1, wherein
the print roller includes a supply roller to supply the light-
emitting material to the print roller.

5. The fabricating apparatus according to claim 1, further
comprising barrier ribs formed on the substrate to partition
off the pixel patterns.

6. A method of fabricating an electro luminescence dis-
play device, comprising:
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adhering a resin plate to a rotating roller, the resin plate
having a projected concave-convex pattern wherein
projections of the concave-convex pattern have a width
of 20~90% with respect to a pitch of a pixel pattern
which is to be formed on a substrate;

applying an organic material to the resin plate; and
printing the organic material spread from the resin plate

onto the substrate by rotating the roller over the sub-
strate.
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7. The fabricating method according to claim 6, wherein
the width of the projections of concave-convex pattern is
about 40~60% of the pitch of the pixel pattern.

8. The fabricating method according to claim 6, further
comprising forming barrier ribs on the substrate to partition
off the pixel patterns.

9. The fabricating method according to claim 6, wherein
light emission layers of red, green and blue are formed on
the substrate by repeating the adhering step, the applying
step and the printing step.
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