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(57)  An organic electro-luminescence display de-
vice and a fabricating method thereof for preventing a
badness of a pad portion are disclosed. In the organic
electro-luminescence display device, a first conductive
layer is electrically connected to any at least one of first

Organic electro-luminescence display device and fabricating method thereof

and second electrodes of the organic electro-lumines-
cence array. A second conductive layer is provided on
the first conductive layer. A dummy insulating pattern is
provided to cover the first and second conductive layer
and has a hole for exposing a portion of the second con-
ductive layer.
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Description

[0001] This application claims the benefit of Korean
Patent  Application  Nos. P2004-11583 and
P2004-74579 filed in Korea on February 20, 2004 and
September 17, 2004, which are hereby incorporated by
reference.

BACKGROUND OF THE INVENTION

Field of the Invention

[0002] This invention relates to an electro-lumines-
cence display (ELD), and more particularly to an organic
electro-luminescence display device and a fabricating
method thereof that are adaptive for preventing a bad-
ness of a pad portion.

Description of the Related Art

[0003] Recently, there have been developed various
flat panel display devices reduced in weight and bulk
that is capable of eliminating disadvantages of a cath-
ode ray tube (CRT). Such flat panel display devices in-
clude a liquid crystal display (LCD), a field emission dis-
play (FED), a plasma display panel (PDP) and an elec-
tro-luminescence (EL) display, etc. Also, there have
been actively processed studies for attempting to make
a high display quality and a large-dimension screen of
the flat panel display device.

[0004] Insuch flatpanel display devices, the PDP has
drawbacks in that it has been highlighted as the most
advantageous display device to make a light weight, a
small size and a large dimension screen because its
structure and manufacturing process are simple, but it
has low light-emission efficiency and large power con-
sumption.

On the other hand, the active matrix LCD employing a
thin film transistor (TFT) as a switching device has draw-
backs in that it is difficult to make a large dimension
screen because a semiconductor process is used, and
in that it has large power consumption due to a backlight
unit and has a large light loss and a narrow viewing an-
gle due to optical devices such as a polarizing filter, a
prism sheet, a diffuser and the like.

[0005] Meanwhile, the EL display device is largely
classified into an inorganic EL display device and an or-
ganic EL display 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 inorganic EL display de-
vice has a larger power consumption than the organic
EL display device, and can not obtain a higher bright-
ness than the organic EL display device and can not
emit various colors such as red(R), green(G) and blue
(B) colors. On the other hand, the organic EL display
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device is driven with a low direct current voltage of tens
of volts, and has a fast response speed. Also, the or-
ganic EL display device can obtain a high brightness,
and can emit various colors of red(R), green(G) and blue
(B). Thus, the organic EL display device is suitable for
a post-generation flat panel display device.

[0006] Fig. 1 is a schematic section view showing a
structure of a conventional organic EL display device,
and Fig. 2 is a section view of the organic EL array taken
along the I-I' line in Fig. 1.

[0007] Referring to Fig. 1 and Fig. 2, the organic EL
array 50 has a first electrode (or anode electrode) 4 and
a second electrode (or cathode electrode) 12 provided
on a substrate 2 in a direction crossing each other.
[0008] A plurality of first electrodes 4 are formed on
the substrate 2 in such a manner to be spaced at a de-
sired distance from each other. An insulating film 6 hav-
ing an aperture for each EL cell area is formed on the
substrate 2 provided with the first electrode 4. On the
insulating film 6, a barrier rib 8 for making a separation
of an organic light-emitting layer 10 and the second elec-
trode 12 to be formed thereon is positioned. The barrier
rib 8 is provided in a direction crossing the first electrode
4, and has an overhang structure in which the upper por-
tion thereof has a larger width than the lower portion
thereof.

The organic light-emitting layer made from an organic
compound and the second electrode 12 are entirely de-
posited onto the insulating film 6 provided with the bar-
rier rib 8. The organic light-emitting layer 10 expresses
red(R), green(G) and blue(B) colors. Generally, the or-
ganic light-emitting layer 10 is formed by patterning in-
dividual organic materials light-emitting red, green and
blue colors for each pixel P.

[0009] As shown in Fig. 2, the organic light-emitting
layer 10 includes a hole injection layer 10e, a hole carrier
layer 10d, a light-emitting layer 10c, an electron carrier
layer 10b and an electron injection layer 10a that are
sequentially provided on the first electrode 4.

[0010] In such an organic EL display device, if a volt-
age is applied between the first electrode 4 and the sec-
ond electrode 12, then electrons (or cathodes) generat-
ed from the second electrode 12 are moved, via the
electron injection layer 10a and the electron carrier layer
10b, into the light-emitting layer 10c. Further, holes (or
anodes) generated from the first electrode 4 are moved,
via the hole injection layer 10e and the hole carrier layer
10d, into the light-emitting layer 10c. Thus, the light-
emitting layer 10c forms exiton by a recombination of
electrons and holes fed from the electron carrier layer
10b and the hole carrier layer 10d. Then, the exiton is
again excited into a base state to emit a certain energy
of light, via the first electrode 4, into the exterior, thereby
displaying a picture.

[0011] The organic EL array 50 has a property liable
to be deteriorated by moisture and oxygen. In order to
overcome this problem, an encapsulation process is
carried out. Thus, the substrate 2 provided with the or-
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ganic EL array 50 is joined to a cap 28 by a sealant 26.
[0012] Fig. 3 shows a pad portion of the conventional
organic EL display device.

[0013] A pad 37 of the pad portion of the organic EL
display device shown in Fig. 3 is electrically connected
to a signal supplying film 32 such as a chip on film (COF)
and a tape carrier package (TCP), etc. with having an
anisotropic conductive film 30 therebetween for the pur-
pose of receiving a driving signal from the exterior there-
of. The pad 37 has a structure in which a transparent
conductive layer 36 connected to the first electrode 4 or
the second electrode 12 of the organic EL array 50 and
opaque conductive layer 34 are layer-built. Herein, indi-
um-tin-oxide (ITO), indium-zinc-oxide (I1Z0O), indium-tin-
zinc-oxide (ITZO) or the like is used as the transparent
conductive layer 36 while molybdenum (Mo), etc. is
used as the opaque conductive layer 34. Further, a sil-
icon film 38 for preventing an oxidation of the opaque
conductive layer 34 caused by moisture and oxygen,
etc. is provided on the opaque conductive layer 34.
[0014] Meanwhile, the opaque conductive film 34 pro-
vided at the pad portion of the conventional organic EL
display device is corroded due to moisture (H,O) and
oxygen (O,), etc., thereby frequently causing a poor pad
problem in that a driving is not applied via the signal sup-
plying film 32.

[0015] This will be described in detail below.

[0016] Generally, the opaque conductive layer 34
made from molybdenum (Mo), etc. has a property of ox-
idation or corrosion when it is exposed to moisture and
oxygen, etc. Such an opaque conductive layer 34 is ex-
posed to moisture or oxygen in the atmosphere as
shown in Fig. 4 in the course of carrying out a joint proc-
ess of the substrate 2 provided with the organic EL array
50 to the cap 28 and a connection process of the pad
37 to the signal supplying film 32 with having the ACF
30 therebetween, etc. The exposed opaque conductive
layer 34 undergoes oxidation. Also, after forming the sil-
icon film 38, oxygen and moisture are permeated into
an interface among the silicon film 38, the transparent
conductive layer 36 and the opaque conductive layer 34,
thereby causing an oxidation of the opaque conductive
layer 34. Such an oxidation accelerates an galvanic cor-
rosion resulted from a difference of voltages applied to
each pad 37, thereby causing a poor pad portion prob-
lem in that an external driving signal is not applied to the
organic EL array 50.

SUMMARY OF THE INVENTION

[0017] Accordingly, itis an object of the presentinven-
tion to provide an organic electro-luminescence display
device and a fabricating method thereof that are adap-
tive for preventing a badness of a pad portion.

[0018] In order to achieve these and other objects of
the invention, a pad portion of an organic electro-lumi-
nescence display device according to one aspect of the
present invention includes a first conductive layer elec-
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trically connected to any at least one of first and second
electrodes of the organic electro-luminescence array; a
second conductive layer provided on the first conductive
layer; and a dummy insulating pattern provided to cover
the first and second conductive layer and having a hole
for exposing a portion of the second conductive layer.
[0019] The organic electro-luminescence display de-
vice further includes a cap for packaging the organic
electro-luminescence array; and a signal supplying film
electrically connected, via said hole for exposing the
second conductive layer, to the pad.

[0020] The organic electro-luminescence display de-
vice further includes a silicon film provided at an inter-
face area between the dummy insulating pattern and the
substrate.

[0021] In the organic electro-luminescence display
device, the organic electro-luminescence array includes
aninsulating film for partially exposing the first electrode
to define a light-emitting area, and said insulating film is
formed from the same material as the dummy insulating
pattern.

[0022] In a method of fabricating an organic electro-
luminescence display device, having a process of form-
ing a pad portion for transferring a driving signal to an
organic electro-luminescence array, according to anoth-
er aspect of the present invention, the process of form-
ing said pad portion includes the steps of forming a first
conductive layer electrically connected to any at least
one of firstand second electrodes of the organic electro-
luminescence array on a substrate; forming a second
conductive layer on the first conductive layer; and form-
ing adummy insulating pattern provided to cover the first
and second conductive layer and having a hole for ex-
posing a portion of the second conductive layer.
[0023] The method further includes the steps of join-
ing a cap with the substrate to make a packaging of the
organic electro-luminescence array; and connecting a
signal supplying film, via said hole for exposing the sec-
ond conductive layer, to the pad.

[0024] The method further includes the step of form-
ing a silicon film at an interface area between the dummy
insulating pattern and the substrate.

[0025] In the method, the organic electro-lumines-
cence array includes an insulating film for partially ex-
posing the first electrode to define a light-emitting area,
and said insulating film is simultaneously formed from
the same material as the dummy insulating pattern.
[0026] An organic electro-luminescence display de-
vice according to still another aspect of the present in-
vention includes an organic electro-luminescence array;
and a pad for applying a driving signal to the organic
electro-luminescence array and having a structure in
which a first conductive layer and a second conductive
layer exposing a portion of the first conductive layer are
built.

[0027] The organic electro-luminescence display de-
vice further includes a packaging plate for enclosing the
organic electro-luminescence array; a signal supplying
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film electrically connected to the pad; and a silicon layer
provided on the first conductive layer.

[0028] In the organic electro-luminescence display
device, the second conductive layer is partially removed
from an area other than the packaging plate and the sig-
nal supplying film.

[0029] In the organic electro-luminescence display
device, the first conductive layer contains an oxide, and
the second conductive layer contains molybdenum
(Mo).

[0030] In the organic electro-luminescence display
device, the organic electro-luminescence array has an
anode electrode and a cathode electrode, and the first
conductive layer is formed from the same material as
any at least one of the anode electrode and the cathode
electrode.

[0031] A method of fabricating an organic electro-lu-
minescence display device according to still another as-
pect of the present invention includes the steps of form-
ing an organic electro-luminescence array; and forming
a pad having a structure in which a first conductive layer
extended from the organic electro-luminescence array
and a second conductive layer exposing a portion of the
first conductive layer are built.

[0032] The method further includes the steps of join-
ing a packaging plate with the substrate in such a man-
ner to enclose the organic electro-luminescence array;
connecting a signal supplying film to the pad for the pur-
pose of applying an external driving signal to the organic
electro-luminescence array; and forming a silicon layer
on the first conductive layer.

[0033] In the method, the second conductive layer is
partially removed from an area other than the packaging
plate and the signal supplying film.

[0034] In the method, the first conductive layer con-
tains an oxide, and the second conductive layer con-
tains molybdenum (Mo).

[0035] In the method, the organic electro-lumines-
cence array has an anode electrode and a cathode elec-
trode, and the first conductive layer is formed from the
same material as any at least one of the anode electrode
and the cathode electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0036] 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:

[0037] Fig. 1 is a schematic section view showing a
structure of a conventional organic electro-lumines-
cence display device;

[0038] Fig. 2 is a section view of the organic electro-
luminescence array taken along the I-I' line in Fig. 1;
[0039] Fig. 3 is a section view showing a pad portion
of the conventional electro-luminescence display de-
vice;

[0040] Fig. 4 depicts a badness of the conventional
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pad portion;

[0041] Fig. 5is a section view showing a portion of an
organic electro-luminescence display device according
to a first embodiment of the present invention;

[0042] Fig. 6 is a detailed perspective view of the pad
portion A shown in Fig. 5;

[0043] Fig. 7 is a section view of the pad portion taken
along the II-II' line in Fig. 5;

[0044] Fig. 8 is a flow chart representing a method of
fabricating the organic electro-luminescence display de-
vice according to the first embodiment of the present in-
vention;

[0045] Fig. 9is a section view showing a portion of an
organic electro-luminescence display device according
to a second embodiment of the present invention; and
[0046] Fig. 10 is a flow chart representing a method
of fabricating the organic electro-luminescence display
device according to the second embodiment of the
present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0047] Reference willnow be made in detail to the pre-
ferred embodiments of the present invention, examples
of which are illustrated in the accompanying drawings.
[0048] Hereinafter, the preferred embodiments of the
present invention will be described in detail with refer-
ence to Figs. 5 to 10.

[0049] Fig. 5is a section view showing a portion of an
organic electro-luminescence (EL) display device ac-
cording to a first embodiment of the present invention,
Fig. 6 is a detailed perspective view of the pad portion
A shown in Fig. 5, and Fig. 7 is a section view of the pad
portion taken along the II-lI' line in Fig. 5.

[0050] An organic EL array 150 in the organic EL dis-
play device according to the first embodiment of the
present invention shown in Fig. 5 to Fig. 7 has the same
structure as that in the conventional organic EL display
device shown in Fig. 1 to Fig. 3.

[0051] Referring to Fig. 5 to Fig. 7, the organic EL ar-
ray 150 has a first electrode (or anode electrode) 104
and a second electrode (or cathode electrode) 112 pro-
vided on a substrate 102 in a direction crossing each
other.

[0052] A plurality of first electrodes 104 are formed on
the substrate 2 in such a manner to be spaced at a de-
sired distance from each other. An insulating film 106
having an aperture for each EL cell area is formed on
the substrate 102 provided with the first electrode 104.
On the insulating film 106, a barrier rib 108 for making
a separation of an organic light-emitting layer 110 and
the second electrode 112 to be formed thereon is posi-
tioned. The barrier rib 108 is provided in a direction
crossing the first 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 from an organic compound and
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the second electrode 112 are entirely deposited onto the
insulating film 106 provided with the barrier rib 108.
[0053] A pad 137 of the pad portion of the organic EL
display device is electrically connected to a signal sup-
plying film 132 such as a chip on film (COF) and a tape
carrier package (TCP), etc. with having an anisotropic
conductive film (ACF) 30 therebetween for the purpose
of receiving a driving signal from the exterior thereof.
[0054] The pad 137 includes atransparent conductive
layer 136 connected to the first electrode 104 or the sec-
ond electrode 112, an opaque conductive layer 134 for
enhancing a conductivity of the transparent conductive
layer 136, and a dummy insulating pattern 175 for cov-
ering the transparent conductive layer 136 and the
opaque conductive layer 134.

[0055] The dummy insulating pattern 175 plays a role
to prevent oxidation or corrosion of the opaque conduc-
tive layer 134. Specifically, the dummy insulating pattern
175 is provided to cover the opaque conductive layer
134 made from molybdenum (Mo) weak to moisture
(H,0) and oxygen (O,), etc., thereby allowing the
opaque conductive layer 134 to be exposed to moisture
(H,0) and oxygen (O,), etc.

[0056] The dummy insulating pattern 175 is provided
with a contact hole 180 for exposing a portion of the
opaque conductive layer 134, and the signal supplying
film 132 is connected to the opaque conductive layer
134 exposed through the contact hole 180, thereby al-
lowing it to be electrically connected to the pad 137.
[0057] Herein, indium-tin-oxide (ITO), indium-zinc-
oxide (1ZO), indium-tin-zinc-oxide (ITZO) or the like is
used as the transparent conductive layer 136 while mo-
lybdenum (Mo), etc. is used as the opaque conductive
layer 134. The dummy insulating pattern 175 is formed
from the same material as the insulating pattern 106 of
the organic EL array 150.

[0058] Furthermore, a silicon film 36 is provided on
the dummy insulating pattern 175 or an interface area
between the substrate 102 and the dummy insulating
pattern 175, thereby reinforcing a protection of the
opaque conductive layer 134.

[0059] As described above, the pad portion of the or-
ganic EL display device according to the first embodi-
ment of the present invention includes the transparent
conductive layer 136 and opaque conductive layer 134
electrically connected to any at least one of the first and
second electrodes 104 and 112 of the organic EL array
150, and the dummy insulating pattern 175 provided to
cover the transparent conductive layer 136 and the
opaque conductive layer 134 and having the contact
hole 180 for exposing a portion of the opaque conduc-
tive layer 134. Accordingly, it becomes possible to pro-
tect the opaque conductive layer 134 from moisture and
oxygen, etc., thereby preventing a badness of the pad
portion.

[0060] Fig. 8 is a flow chart representing a method of
fabricating the organic electro-luminescence display de-
vice according to the first embodiment of the present in-
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vention.

[0061] Firstly, ata step S2, the transparent conductive
layer 136 connected to each of the first electrode 104
and the second electrode 112 of the organic EL array
150 is formed on the substrate 102. Herein, indium-tin-
oxide (ITO), indium-zinc-oxide (I1ZO), indium-tin-zinc-
oxide (ITZO) or the like is used as the transparent con-
ductive layer 136.

[0062] Ata step S4, an opaque conductive material is
entirely deposited onto the transparent conductive layer
136 by a deposition technique such as the sputtering,
etc. and then is patterned by the photolithography and
the etching process using a mask to thereby provide the
opaque conductive layer 134.

[0063] Thereafter, at a step S6, a photosensitive in-
sulating material is deposited onto the substrate 102
provided with the first electrode, the transparent con-
ductive layer 136 and the opaque conductive layer 134
and then is patterned by the photolithography, thereby
providing the insulating film 106 of the organic EL array
150 and providing the dummy insulating pattern 175 on
the opaque conductive layer 134. The insulating film 106
partially exposes the first electrode 104 to define a light-
emitting area, whereas the dummy insulating film 175 is
provided to cover the transparent conductive layer 136
and the opaque conductive layer 134 and has the con-
tact hole 180 for exposing a portion of the opaque con-
ductive layer 134.

[0064] Accordingly, there is provided the pad 136 hav-
ing a structure in which the transparent conductive 136,
the opaque conductive layer 134 and the dummy insu-
lating pattern 175 are built.

[0065] Subsequently, at a step S8, the cap 128 is
joined to the substrate 102 by the encapsulation proc-
ess. Ata step S10, the pad 137 is electrically connected,
viathe ACF 130, to the signal supplying film 132. In other
words, the ACF 130 is connected, via the contact hole
180 of the dummy insulating pattern 175, to the opaque
conductive layer 134 of the pad 137.

[0066] Finally, atastep S12, the silicon film 138 is pro-
vided on the dummy insulating pattern 175 or at an in-
terface area between the dummy insulating pattern 175
and the substrate 102.

[0067] Fig. 9is a section view showing a portion of an
organic electro-luminescence (EL) display device ac-
cording to a second embodiment of the present inven-
tion.

[0068] Referring to Fig. 5 to Fig. 7, the organic EL ar-
ray 150 has a first electrode (or anode electrode) 104
and a second electrode (or cathode electrode) 112 pro-
vided on a substrate 102 in a direction crossing each
other.

[0069] A pad 137 of the pad area of the organic EL
display device is electrically connected to a signal sup-
plying film 132, for example, connection films such as a
tape carrier package (TCP), etc. with having an aniso-
tropic conductive film (ACF) 30 therebetween for the
purpose of receiving a driving signal from the exterior
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thereof.

[0070] The pad 137 has a structure in which a trans-
parent conductive layer 136 connected to a first elec-
trode 104 or a second electrode 112 of an organic EL
array 150 and an opaque conductive layer 134 for en-
hancing a conductivity of the transparent conductive lay-
er 136 are built. Herein, the opaque conductive layer
134 is provided on the transparent conductive layer 136
in such a manner to expose a portion of the transparent
conductive layer 136. More specifically, the transparent
conductive layer 136 is provided to expose the transpar-
ent conductive layer 136 at an area other than its area
overlapping with a packaging plate 128 and a TCP 132.
A silicon layer 134 for preventing an oxidation of the
opaque conductive layer 134 caused by moisture and
oxygen, etc. is provided on the opaque conductive layer
134 and the transparent conductive layer 136.

[0071] As described above, in the pad area of the or-
ganic EL display device according to the second em-
bodiment of the present invention, the opaque conduc-
tive layer 134 is provided at an area overlapping with
the packaging plate 128 and the TCP 132 on the trans-
parent conductive layer 136 connected to any one of the
first and second electrodes 104 and 112. Thus, the
transparent conductive layer 136 is provided in such a
manner to be exposed at an area non-overlapping with
the package plate 128 and the TCP 132 of the pad area,
so that it becomes possible to better prevent an oxida-
tion of the opaque conductive layer 134 caused by mois-
ture (H,0) and oxygen (O,), etc. in comparison with the
prior art.

[0072] This will be described in detail below.

[0073] Generally, the opaque conductive layer 134
made from molybdenum (Mo) has an oxidation property
when it is exposed to moisture and oxygen, etc., where-
as the transparent conductive layer 136 made from in-
dium-tin-oxide (ITO), indium-zinc-oxide (IZO), indium-
tin-zinc-oxide (ITZO) or the like is not oxidized due to
oxygen and moisture, etc. In other words, the transpar-
ent conductive layer 136 contains an oxide to have a
property relatively strong to an acid in comparison with
the opaque conductive layer 134.

[0074] Thetransparent conductive layer 136 is not ox-
idized even though it is exposed to moisture and oxygen
in the atmosphere in the course of carrying out a joint
process of the substrate 102 provided with the organic
EL array 150 to the packaging plate 128 and a connec-
tion process of the pad 137 and the TCP 132 with having
the ACF 130 therebetween. On the other hand, the
opaque conductive layer 134 is not exposed to moisture
and oxygen owing to the packaging plate 128 and the
TCP 132. Thus, any conductive layer is not oxidized, so
that a galvanic corrosion caused by a difference of volt-
ages applied to each pad 37 also is not generated. Ac-
cordingly, it becomes possible to prevent a pad bad-
ness.

[0075] Fig. 10 is a flow chart representing a method
of fabricating the organic EL display device according
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to the second embodiment of the present invention.
[0076] Firstly, at a step S32, the organic EL array 150
is formed on the substrate 150 and, at the same time,
the transparent conductive layer 136 connected to each
of the first electrode 104 and the second electrode 112
of the organic EL array 150 is formed on the substrate
102. Herein, indium-tin-oxide (ITO), indium-zinc-oxide
(1Z20O), indium-tin-zinc-oxide (ITZO) or the like is used as
the transparent conductive layer 136.

[0077] At a step S34, an opaque conductive material
is entirely deposited onto the transparent conductive
layer 136 by a deposition technique such as the sput-
tering, etc. and then is patterned by the photolithography
and the etching process using a mask to thereby provide
the opaque conductive layer 134. In this case, the
opaque conductive layer 134 is provided on an area to
be overlapped with the packaging plate 128 to be joined
with the substrate 102 and the TCP 132 electrically con-
nected to the pad 137. Thus, the transparent conductive
layer 136 at an area non-overlapping with the packaging
plate 128 and the TCP 132 is exposed. Accordingly,
there is provided the pad 137 having a structure in which
the transparent conductive layer 136 and the opaque
conductive layer 134 are built.

[0078] Subsequently, at a step 36, the packaging
plate 128 is joined to the substrate 102 by an encapsu-
lation process. At a step 38, the pad 137 is electrically
connected, via the ACF 130, to the TCP 132.

[0079] Finally, at a step S40, the silicon layer 138 is
formed on the exposed transparent conductive layer
136.

[0080] In the organic EL display device and the fabri-
cating method according to the embodiments of the
present invention, the opaque conductive layer 134 is
provided in such a manner to expose a portion of the
transparent conductive layer 136 at an area overlapping
with the packaging plate 128 and the TCP 132 on the
transparent conductive layer 136 for applying a driving
signal to the organic EL array. Thus, the opaque con-
ductive layer 134 is not exposed to moisture (H,O) and
oxygen (O,), etc., thereby preventing an oxidation of the
opaque conductive layer 134. Accordingly, it becomes
possible to prevent a pad badness such as a generation
of a galvanic corrosion caused by a difference of volt-
ages applied to each pad 137.

[0081] As described above, according to the present
invention, the pad portion includes the transparent con-
ductive layer and the opaque conductive layer, and the
dummy insulating pattern for covering the transparent
conductive layer and the opaque conductive layer to
protect the opaque conductive layer from moisture and
oxygen, etc. Accordingly, it becomes possible to prevent
a pad portion badness such as oxidation or corrosion of
the opaque conductive layer.

[0082] Furthermore, according to the present inven-
tion, the opaque conductive layer is provided on the
transparent conductive layer extended from the organic
EL array in such a manner to expose a portion of the
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transparent conductive layer and overlap with the pack-
aging plate and the TCP. Thus, the opaque conductive
layer is not exposed to moisture (H,0) and oxygen (O,),
etc., thereby preventing an oxidation of the opaque con-
ductive layer. Accordingly, it becomes possible to pre-
vent a pad portion badness.

[0083] Although the present invention has been ex-
plained by the embodiments shown in the drawings de-
scribed 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 append-
ed claims and their equivalents.

[0084] The claims refer to examples of preferred em-
bodiments of the invention. However, the invention also
refers to the use of any single feature and subcombina-
tion of features which are disclosed in the claims, the
description and / or the drawings.

Claims

1. An organic electro-luminescence display device
provided with a pad portion for transferring a driving
signal to an organic electro-luminescence array,
said device, wherein the pad portion comprises:

a first conductive layer electrically connected to
any at least one of first and second electrodes
of the organic electro-luminescence array;

a second conductive layer provided on the first
conductive layer; and

a dummy insulating pattern provided to cover
the first and second conductive layer and hav-
ing a hole for exposing a portion of the second
conductive layer.

2. The organic electro-luminescence display device
according to claim 1, further comprising:

a cap for packaging the organic electro-lumi-
nescence array; and
a signal supplying film electrically connected,
via said hole for exposing the second conduc-
tive layer, to the pad.

3. The organic electro-luminescence display device
according to claim 2, further comprising:

a silicon film provided at an interface area be-
tween the dummy insulating pattern and the
substrate.

4. The organic electro-luminescence display device
according to claim 2, wherein the organic electro-
luminescence array includes an insulating film for
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partially exposing the first electrode to define a light-
emitting area, and said insulating film is formed from
the same material as the dummy insulating pattern.

5. A method of fabricating an organic electro-lumines-
cence display device having a process of forming a
pad portion for transferring a driving signal to an or-
ganic electro-luminescence array, wherein the
process of forming said pad portion comprises the
steps of:

forming a first conductive layer electrically con-
nected to any at least one of first and second
electrodes of the organic electro-luminescence
array on a substrate;

forming a second conductive layer on the first
conductive layer; and

forming a dummy insulating pattern provided to
cover the first and second conductive layer and
having a hole for exposing a portion of the sec-
ond conductive layer.

6. The method according to claim 5, further compris-
ing the steps of:

joining a cap with the substrate to make a pack-
aging of the organic electro-luminescence ar-
ray; and

connecting a signal supplying film, via said hole
for exposing the second conductive layer, to the
pad.

7. The method according to claim 5, further compris-
ing the step of:

forming a silicon film at an interface area be-
tween the dummy insulating pattern and the
substrate.

8. The method according to claim 7, wherein the or-
ganic electro-luminescence array includes an insu-
lating film for partially exposing the first electrode to
define a light-emitting area, and said insulating film
is simultaneously formed from the same material as
the dummy insulating pattern.

9. An organic electro-luminescence display device,
comprising:

an organic electro-luminescence array; and

a pad for applying a driving signal to the organic
electro-luminescence array and having a struc-
ture in which a first conductive layer and a sec-
ond conductive layer exposing a portion of the
first conductive layer are built.

10. The organic electro-luminescence display device
according to claim 9, further comprising:



1.

12.

13.

14.

15.

16.

17.
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a packaging plate for enclosing the organic
electro-luminescence array;

a signal supplying film electrically connected to
the pad; and

a silicon layer provided on the first conductive
layer.

The organic electro-luminescence display device
according to claim 10, wherein the second conduc-
tive layer is partially removed from an area other
than the packaging plate and the signal supplying
film.

The organic electro-luminescence display device
according to claim 9, wherein the first conductive
layer contains an oxide, and the second conductive
layer contains molybdenum (Mo).

The organic electro-luminescence display device
according to claim 9, wherein the organic electro-
luminescence array has an anode electrode and a
cathode electrode, and the first conductive layer is
formed from the same material as any at least one
of the anode electrode and the cathode electrode.

A method of fabricating an organic electro-lumines-
cence display device, comprising the steps of:

forming an organic electro-luminescence array;
and

forming a pad having a structure in which a first
conductive layer extended from the organic
electro-luminescence array and a second con-
ductive layer exposing a portion of the first con-
ductive layer are built.

The method according to claim 14, further compris-
ing the steps of:

joining a packaging plate with the substrate in
such a manner to enclose the organic electro-
luminescence array;

connecting a signal supplying film to the pad for
the purpose of applying an external driving sig-
nal to the organic electro-luminescence array;
and

forming a silicon layer on the first conductive
layer.

The method according to claim 15, wherein the sec-
ond conductive layer is partially removed from an
area other than the packaging plate and the signal
supplying film.

The method according to claim 14, wherein the first
conductive layer contains an oxide, and the second
conductive layer contains molybdenum (Mo).
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18. The method according to claim 14, wherein the or-

ganic electro-luminescence array has an anode
electrode and a cathode electrode, and the first con-
ductive layer is formed from the same material as
any at least one of the anode electrode and the
cathode electrode.
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FIG.2
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FIG.3
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