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An organic electro-luminescence display device according
(21) Appl. No.: 11/152,077 to the present invention includes: a substrate provided with
(22) Filed: Jun. 15, 2005 an organic electro-luminescence array having first and sec-
’ ond electrodes crossing each other with having an organic
(30) Foreign Application Priority Data light-emitting layer therebetween; a cap adhered via a seal-
ant to a seal line area; a plurality of signal lines connected
Jun. 16, 2004 (KR) .................................... P2004-44331 to any one of the first and the second electrodes and located
Publication Classification on the seal line area; and a dummy insulating pattern formed
to cover any one of the signal lines, wherein a portion of the
(51) Int. CL7 e HO01J 1/62; HO1J 63/04 dummy insulating pattern is formed on the seal line area.
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ORGANIC ELECTRO-LUMINESCENCE DISPLAY
DEVICE AND FABRICATING METHOD THEREOF

[0001] This application claims the benefit of Korean
Patent Application No. P2004-44331 filed in Korea on Jun.
16, 2004, which is hereby incorporated by reference.

BACKGROUND OF THE INVENTION
[0002]

[0003] This invention relates to an electro-luminescence
display (ELD), and more particularly, to an organic electro-
luminescence display device and a fabricating method
thereof that are adaptive for improving an adhesion of a
sealant used in an encapsulation process.

[0004] 2. Description of the Related Art

[0005] Recently, there have been developed various flat
panel display devices reduced in weight and bulk that is
capable of eliminating disadvantages of a cathode ray tube
(CRT). Such flat panel display devices include a liquid
crystal display (LCD), a field emission display (FED), a
plasma display panel (PDP) and an electro-luminescence
(EL) display, etc. device. In such flat panel display devices,
the PDP has the most advantage for making a large dimen-
sion screen because its structure and manufacturing process
are simple, but has a drawback in that it has low light-
emission efficiency and large power consumption. The LCD
has a difficulty in making a large dimension screen because
it is fabricated by a semiconductor process, but has an
expanded demand as it is mainly used for a display device
of a notebook personal computer. However, the LCD has a
drawback in that it has a difficulty in making a large
dimension screen and it has large power consumption due to
a backlight unit. Also, the LCD has characteristics of a large
light loss and a narrow viewing angle due to optical devices
such as a polarizing filter, a prism sheet, a diffuser and the
like. On the other hand, the EL display device is largely
classified into an inorganic EL device and an organic EL
device depending upon a material of a light-emitting layer,
and is a self-luminous device. When compared with the
above-mentioned display devices, the EL display device has
advantages of a fast response speed, large light-emission
efficiency, a large brightness and a large viewing angle. The
organic EL display device can display a picture at approxi-
mately 10[V] and a high brightness of ten thousands of
[ed/m?]. The organic EL display device is largely used for a
mini type display such as mobile phone and the like.

[0006] FIG. 1 is a schematic view showing a related art
organic EL display device, and FIG. 2 is a sectional view
specifically illustrating ‘A’ area in FIG. 1.

[0007] Referring to FIG. 1 and FIG. 2, the related art EL
display device includes: a display area P1 provided with an
organic EL array; and a non-display area P2 provided with
a pad portion 25 for applying driving signals to driving
electrodes at the display area P1 and a adhering area P3 (or
seal line area) both of a cap 28 and a substrate 2.

[0008] The display arca P1 is provided with an anode
electrode 4 formed on the substrate 2, and a cathode elec-
trode 12 formed in a direction crossing the anode electrode
4.

1. Field of the Invention

[0009] A plurality of anode electrodes 4 are provided on
the substrate 2 in such a manner to be spaced at a desired
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distance from each other. The anode electrode 4 is partially
exposed, to thereby form an insulating film 6 defining a
light-emitting area on the substrate 2 having the anode
electrode 4. On the insulating film 6, a barrier rib 8 for
making a separation of an organic light-emitting layer 10
and the cathode electrode 12 to be formed thereon is
provided. The barrier rib 8 is formed in a direction crossing
the anode electrode 4, and has an overhang structure in
which the upper portion thereof has a larger width than the
lower portion thereof. The organic light-emitting layer 10
made of an organic compound and the cathode electrode 12
are entirely deposited onto the insulating film 6 provided
with the barrier rib 8. The organic light-emitting layer 10 is
formed by depositing a hole injection layer, a hole carrier
layer, a light-emitting layer, an electron carrier layer and an
electron injection layer onto the anode electrode 4.

[0010] The non-display area P2 is provided with a first line
54 extended from the anode electrode 4 at the display area
P1, data pads for supplying data voltages, via the first line
54, to the anode electrode 4, a second line 52 connected to
the cathode electrode 12, and scan pads for supplying scan
voltages via the second line 52. Herein, the first and the
second lines 54 and 52 are formed of the same transparent
electrode material as the anode electrode 4, and a conductive
metal layer 53 is further formed of molybdenum and the
like, on the second line 52 in order to reinforce a conduc-
tivity of the second line 52.

[0011] The data pad is connected to a tape carrier package
(TCP) mounted with a first driving circuit for generating
data voltages to thereby supply the data voltage to each
anode electrode 4. The scan pad is provided at each side of
the data pad. The scan pad is connected to a TCP mounted
with a second driving circuit for generating scan voltages, to
thereby supply the scan voltage to each cathode electrode
12.

[0012] The cap 28, adhered to the substrate 2 via the
sealant 25 at the seal line area P3 of the non-display area P2,
prevents the organic EL array 15 of the display area P1 from
oxygen and moisture in the area.

[0013] As shown in FIG. 3, in the related art organic EL
display device having the structure as mentioned above, if a
voltage is applied between the anode electrode 4 and the
cathode electrode 12, then electrons (or cathodes) generated
from the cathode electrode 12 are moved, via an electron
injection layer 10a and an electron carrier layer lob, into a
light-emitting layer 10c. On the other hand, holes (or
anodes) generated from the anode electrode 4 are moved, via
a hole injection layer 10¢ and a hole carrier layer 104, into
the light-emitting layer 10c.

[0014] Accordingly, in the light-emitting layer 10c, the
electron and the hole supplied from the electron carrier layer
lob and the hole carrier layer 10d are recombined to form an
exiton, and the exiton is excited again to a ground state, thus
alight of a fixed energy is emitted to the outside through the
anode electrode 4, so that a picture is displayed.

[0015] Meanwhile, in such an organic EL display device,
the second line 52 turns around the display area P1 to
connect to the scan pad, so that a plurality of second lines 52
are located at the seal line area P3 as shown in FIG. 4. The
second lines 52 are densely arranged it is goes from the seal
line area P3 to the display area P1. Accordingly, there is a
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problem that the sealant 25 is not uniformly at the seal line
area P3 upon adhering the cap to the substrate 2, as shown
in FIG. 4. In other words, since the densely arranged second
line 52 prevents that the sealant 25 is uniformly spread to the
seal line area P3 upon adhering the can 28 to the substrate,
a width of the spread sealant 25 becomes uneven.

[0016] Accordingly, in a case that an adhesive power both
of the substrate 2 and the cap 28 becomes lowered and an
unbalance pressure is generated at a fixed area, there is a
problem of a packaging badness, i.e., the sealant 25 is
partially broken.

SUMMARY OF THE INVENTION

[0017] Accordingly, it is an object of the present invention
to provide an organic electro-luminescence display device
and a fabricating method thereof that are adaptive for
improving an adhesion of a sealant used in an encapsulation
process.

[0018] In order to achieve these and other objects of the
invention, an organic electro-luminescence display device
according to an embodiment of the present invention
includes: a substrate provided with an organic electro-
luminescence array having first and second electrodes cross-
ing each other with having an organic light-emitting layer
therebetween; a cap adhered via a sealant to a seal line area;
a plurality of signal lines connected to any one of the first
and the second electrodes and located on the seal line area;
and a dummy insulating pattern formed to cover any one of
the signal lines, wherein a portion of the dummy insulating
pattern is formed on the seal line area.

[0019] The dummy insulating pattern is overlapped with a
portion of the seal line area adjacent to the organic electro-
luminescence array.

[0020] The dummy insulating pattern is overlapped with
the seal line area as much as more than ¥ of the entire width
of the seal line area.

[0021] The signal lines are arranged by a narrower dis-
tance as it is goes from the seal line area to the organic
electro-luminescence array, and the dummy insulating pat-
tern is formed to cover at least one signal line located at the
seal line area adjacent to the organic electro-luminescence
array.

[0022] The dummy insulating pattern is formed to cover
more than % of the signal lines.

[0023] The organic electro-luminescence display device
further includes an insulating film formed on the first
electrode to define a light-emitting area, wherein the dummy
insulating pattern is the same material as the insulating film.

[0024] A method of fabricating an organic electro-lumi-
nescence display device according to an embodiment of the
present invention includes: forming an organic electro-
luminescence array having first and second electrodes cross-
ing each other with having an organic light-emitting layer
therebetween; providing a cap adhered via a sealant to a seal
line area; forming a plurality of signal lines connected to any
one of the first and the second electrodes and located on the
seal line area; and forming a dummy insulating pattern to
cover any one of the signal lines, wherein a portion of the
dummy insulating pattern is formed on the seal line area.
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[0025] The organic electro-luminescence array includes
an insulating film defining the light-emitting area by par-
tially exposing the first electrode, and the dummy insulating
pattern is simultaneously formed of the same material as the
insulating film.

BRIEF DESCRIPTION OF THE DRAWINGS

[0026] These and other objects of the invention will be
apparent from the following detailed description of the
embodiments of the present invention with reference to the
accompanying drawings, in which:

[0027] FIG. 1 is a schematic view showing a structure of
a related art organic electro-luminescence display device;

[0028] FIG. 2 is a sectional view specifically illustrating
‘A’ area in FIG. 1,

[0029] FIG. 3 is a diagram for explaining a light-emitting
principle of the organic electro-luminescence display
device;

[0030] FIG. 4 is a sectional view for explaining a forma-
tion badness of the related art sealant;

[0031] FIG. 5 is a sectional view specifically illustrating
a portion of the organic electro-luminescence display device
according to the present invention; and

[0032] FIG. 6A to FIG. 6G are sectional views for
sequentially explaining a method of fabricating the organic
electro-luminescence display device shown in FIG. 5.

DETAILED DESCRIPTION OF THE
PREFERRED EMBODIMENT

[0033] Reference will now be made in detail to the pre-
ferred embodiments of the present invention, examples of
which are illustrated in the accompanying drawings.

[0034] Hereinafter, the preferred embodiments of the
present invention will be described in detail with reference
to FIGS. 5 to 6G.

[0035] FIG. 5 is a schematic section view showing a
portion of an organic electro-luminescence display device
according to the present invention.

[0036] Referring to FIG. 5, the organic EL display device
according to the present invention includes: a display area
P1 provided with an organic EL array 115; and a non-display
area P2 provided with a pad portion (not shown) for apply-
ing driving signals to driving electrodes at the display area
P1 and a adhering area P3 (or seal line area) both of a cap
128 and a substrate 102.

[0037] The display area P1 is provided with an anode
electrode 104 formed on the substrate 102, and a cathode
electrode 112 formed in a direction crossing the anode
electrode 104.

[0038] A plurality of anode electrodes 104 are provided on
the substrate 102 in such a manner to be spaced at a desired
distance from each other. The anode electrode 104 is par-
tially exposed, to thereby form an insulating film 106
defining a light-emitting area on the substrate 102 having the
anode electrode 104. On the insulating film 106, a barrier rib
108 for making a separation of an organic light-emitting
layer 110 and the cathode electrode 112 to be formed thereon
is provided. The barrier rib 108 is formed in a direction
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crossing the anode electrode 104, and has an overhang
structure in which the upper portion thereof has a larger
width than the lower portion thereof. The organic light-
emitting layer 110 made of an organic compound and the
cathode electrode 112 are entirely deposited onto the insu-
lating film 106 provided with the barrier rib 108. The organic
light-emitting layer 110 is formed by depositing a hole
injection layer, a hole carrier layer, a light-emitting layer, an
electron carrier layer and an electron injection layer onto the
anode electrode 104.

[0039] The non-display area P2 is provided with a first line
(not shown) extended from the anode electrode 104 at the
display area P1, data pads for supplying data voltages, via
the first line, to the anode electrode 104, a second line 152
connected to the cathode electrode 112, and scan pads for
supplying scan voltages via the second line 152. Herein, the
first line and the second line 152 are formed of the same
transparent electrode material as the anode electrode 104,
and a conductive metal layer 153 is further formed of
molybdenum and the like, on the second line 152 in order to
reinforce a conductivity of the second line 152.

[0040] The cap 128, adhered to the substrate 102 via the
sealant 125 at the seal line area P3 of the non-display area
P2, prevents the organic EL array 115 of the display area P1
from oxygen and moisture in the area.

[0041] The organic EL display device according to the
present invention further includes a dummy insulating pat-
tern 107 at the seal line area P3 of the non-display area P2.
The dummy insulating pattern 107 is formed to cover the
second lines 152 densely located in the seal line area P3, so
that the sealant 125 is corresponded to the seal line area P3
and is uniformly formed.

[0042]

[0043] Aportion of the second line 152, turning around the
display area P1 to connect to the scan pad, is located at the
seal line area P3, especially, becomes densely arranged as it
goes from the scal line area P3 to the display area P1. Herein,
the dummy insulating pattern 107 is formed to cover the
densely arranged second line 152. And, the scalant 125 is
located on the dummy insulating pattern 107, so that it is
possible to prevent an uneven formation of the sealant
caused by the second line 152 as compared with the related
art. The dummy insulating pattern 107 might be formed to
be overlapped with the seal line area P3 of a direction
adjacent to the display area P1 and to be partially further
enlarged from the seal line area P3 to the display area P1
direction. Furthermore, the dummy insulating pattern 107
might be formed to be overlapped with the seal line area P2
as much as more than a half thereof. Meanwhile, the dummy
insulating pattern 107 is formed of an organic material
identical to the insulating film 106 of the organic EL array
115 and a thickness of the dummy insulating pattern 107 is
approximately 1.2 um, and a thickness of the second line 152
is approximately 1000 A, so that the dummy insulating
pattern 107 can reduce a stepped difference between the
second line 152 and the substrate 102.

[0044] Hereinafter, a method of fabricating the organic EL
display device will be described with reference to FIGS. 6A
to 6G.

[0045] Firstly, as shown in FIG. 6A, the anode electrode
104 and the second line 152 are provided by depositing a

More specifically, this will be described as follows.
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transparent conductive metal material onto the substrate 102
made of a sodalime or a vulcanized glass and then patterning
it by the photolithography and the etching process. Herein,
indium-tin-oxide (ITO) or SnO, is used as the metal mate-
rial.

[0046] on the substrate 102, a conductive metal mate-
rial such as molybdenum Mo and the like is depos-
ited and is patterned by a photolithography process
and an etching process, to thereby form the conduc-
tive metal layer 153 on the second line 152 as shown
in FIG. 6B.

[0047] A photosensitive insulating material is coated on
the substrate 102 having the anode electrode 104 and the
second line 152 by a spin-coating method, and is patterned,
to thereby form the insulating film 106 defining a light-
emitting area of the display area P1 and the dummy insu-
lating pattern 107 on the seal line area P3 as shown in FIG.
6C. Herein, the dummy insulating pattern 107 is formed to
cover the second line 152 densely arranged on the seal line
area P3, and might be formed to be partially further enlarged
from the seal line area P3 to the display area P1 direction.

[0048] A photosensitive insulating material is deposited
on the substrate 102 having the insulating film 106 and the
dummy insulating pattern 107, and is patterned by a pho-
tolithography process and an etching process, to thereby
form a barrier rib 108 as shown in FIG. 6D. The barrier rib
108 is formed at a non light-emitting area to be cross with
the anode electrodes 104 in order to partition a pixel.

[0049] As shown in FIG. 6E, an organic light-emitting
layer 110 is formed on the substrate 102 having the barrier
rib 108 by a heat deposition, a vacuum deposition and the
like using a common mask and a show mask, those are not
shown.

[0050] A metal material is deposited on the substrate 102

having the organic light-emitting layer 110, to thereby form
a cathode electrode 112 as shown in FIG. 6F.

[0051] Thereafter, the sealant 125 is applied to an area
where the cap 128 and the substrate 102 are adhered, and
then an encapsulating process is performed to make the
sealant is corresponded to the seal line area P3 of the
substrate 102, to thereby combine the cap 128 and the
substrate 102 provided with the organic EL array 115 having
the cathode electrode 112 as shown in FIG. 6G.

[0052] In the organic electro-luminescence display device
and a fabricating method thereof, the dummy insulating
pattern 107 is formed to cover the second line 152 (or signal
line) located at the seal line area P3, that is adhering area of
both the cap and the substrate. The dummy insulating pattern
107 reduces a stepped difference between the substrate 102
and the second line 152, so that the sealant 125 becomes
uniformly formed at the seal line area P3. Hereby, the
adhesion of the sealant 125 becomes improved, to thereby
improve a packaging of the organic EL array 115.

[0053] As described above, in the organic electro-lumi-
nescence display device and a fabricating method thereof,
the dummy insulating pattern is formed to cover the second
line (or signal line) located at the seal line area, so that the
dummy insulating pattern reduces a stepped difference
between the substrate and the second line. Accordingly, the
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sealant becomes uniformly formed, so that it is possible to
improve a packaging of the organic EL array.

[0054] Although the present invention has been explained
by the embodiments shown in the drawings described above,
it should be understood to the ordinary skilled person in the
art that the invention is not limited to the embodiments, but
rather that various changes or modifications thereof are
possible without departing from the spirit of the invention.
Accordingly, the scope of the invention shall be determined
only by the appended claims and their equivalents.

What is claimed is:
1. An organic electro-luminescence display device, com-
prising:

asubstrate provided with an organic electro-luminescence
array having first and second electrodes crossing each
other with having an organic light-emitting layer ther-
cbetween;

a cap adhered via a sealant to a seal line area;

a plurality of signal lines connected to any one of the first
and the second electrodes and located on the seal line
area; and

a dummy insulating pattern formed to cover any one of
the signal lines, wherein a portion of the dummy
insulating pattern is formed on the seal line area.

2. The organic electro-luminescence display device
according to claim 1, wherein the dummy insulating pattern
is overlapped with a portion of the seal line area adjacent to
the organic electro-luminescence array.

3. The organic electro-luminescence display device
according to claim 2, wherein the dummy insulating pattern
is overlapped with the seal line area as much as more than
Y% of the entire width of the seal line area.
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4. The organic electro-luminescence display device
according to claim 1, wherein the signal lines are arranged
by a narrower distance as it is goes from the seal line area
to the organic electro-luminescence array, and the dummy
insulating pattern is formed to cover at least one signal line
located at the seal line area adjacent to the organic electro-
luminescence array.

5. The organic electro-luminescence display device
according to claim 4, wherein the dummy insulating pattern
is formed to cover more than % of the signal lines.

6. The organic electro-luminescence display device
according to claim 1, further comprising an insulating film
formed on the first electrode to define a light-emitting area,
wherein the dummy insulating pattern is the same material
as the insulating film.

7. A method of fabricating an organic electro-lumines-
cence display device, further comprising:

forming an organic electro-luminescence array having
first and second electrodes crossing each other with
having an organic light-emitting layer therebetween;

providing a cap adhered via a sealant to a seal line area;

forming a plurality of signal lines connected to any one of
the first and the second electrodes and located on the
seal line area; and

forming a dummy insulating pattern to cover any one of
the signal lines, wherein a portion of the dummy
insulating pattern is formed on the seal line area.

8. The method according to claim 7, wherein the organic
electro-luminescence array includes an insulating film defin-
ing the light-emitting area by partially exposing the first
electrode, and the dummy insulating pattern is simulta-
neously formed of the same material as the insulating film.

* ok % k&
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