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An OLED display device is discussed which can include: a
first substrate defined into an emission region and a non-
emission region; a first electrode formed on the first substrate;
abank pattern configured to expose a part of the first electrode
corresponding to the emission region; an organic emission
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ORGANIC LIGHT EMITTING DIODE
DISPLAY DEVICE AND FABRICATING
METHOD THEREOF

[0001] The present application claims priority under 35
U.S.C. §119(a) of Korean Patent Application No. 10-2014-
0083049 filed on Jul. 3, 2014 which is hereby incorporated by
reference in its entirety.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Disclosure

[0003] The present application relates to an organic light
emitting diode (OLED) display device and a fabricating
method thereof. More particularly, the present application
relates to an OLED display device adapted to enhance trans-
mittance and yield, and to a method of fabricating the same.
[0004] 2. Description of the Related Art

[0005] Recently, a variety of flat panel display devices with
reduced weight and volume corresponding to disadvantages
of cathode ray tube (CRT) are being developed. The flat panel
display devices include liquid crystal display (L.CD) devices,
field emission display (FED) devices, plasma display panels
(PDPs), electroluminescence (EL) devices and so on.

[0006] The electroluminescence devices are classified into
an inorganic light emitting diode display device and an
organic light emitting diode (OLED) display device on the
basis of the formation material of an emission layer. Such
electroluminescence devices have advantageous features
such as high response time, high light emission efficiency,
high brightness and wide viewing angle because of using
self-illuminating elements.

[0007] An active matrix type OLED (AMOLED) display
device controls a current flowing through an organic light
emitting element using a thin film transistor, in order to dis-
play an image. Such an OLED display device can display an
image in one of a top emission mode and a bottom emission
mode which are based on structures of the organic light emit-
ting element including a first electrode, a second electrode
and an organic emission layer.

[0008] The bottom emission mode allows visible light
emitted from the organic emission layer to be output in a
downward direction of a substrate provided with the thin film
transistor. On the contrary, the top emission mode forces
visible light emitted from an organic emission layer to be
output in an upward direction of a substrate provided with the
thin film transistor. Such a bottom emission mode OLED
display device can secure stability and a large process margin.
However, the bottom emission mode OLED display device
must be limited in aperture ratio. Due to this, the bottom
emission mode OLED display device cannot be applied to
high definition appliances. In view of this point, the top emis-
sion mode OLED display device with a high aperture ratio
and high definition is being actively researched.

[0009] Thetop emission mode OLED display device can be
used as a transparent display device which allows objects
and/or images at its rear side opposite to a user. In detail,
objects and/or images at the rear of the OLED display device
are viewed by the user through the OLED display device in a
switch-off state. In a switch-on state, images realized by the
OLED display device can be viewed by the user.

[0010] In a transparent OLED display device of the top
emission mode according to the related art, the second elec-
trode has low transmittance. For example, transmittance of
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the second electrode is in a range of about 40%-50%. This
transmittance value is measured from a small-sized mobile
display device.

[0011] Alarge-sized display device increases wirings as its
area is enlarged. Due to this, the large-sized display device
should have a higher resistance compared to the small-sized
display device. In order to lower the resistance of the large-
sized display device, the second electrode can be formed
thicker. In this case, transmittance of the second electrode
should be lowered. As such, emission efficiency of the large-
sized display device should also deteriorate.

[0012] Also, a second electrode including magnesium
(Mg) is used in the top emission mode OLED display device.
Such a second electrode including magnesium (Mg) can
cause a short circuit in an organic light emitting element due
to foreign materials. In this case, a repair process, which
makes a non-emission pixel to properly emit light, should be
performed for the defected organic light emitting element.
However, it is difficult to apply the repair process to the top
emission mode OLED display device, because magnesium
(Mg) is rapidly oxidized.

BRIEF SUMMARY OF THE INVENTION

[0013] Accordingly, embodiments of the present invention
are directed to an OLED display device that substantially
obviates one or more of problems due to the limitations and
disadvantages of the related art, and to a method or fabricating
the same.

[0014] The embodiments are to provide an OLED display
device and a fabricating method thereof which are adapted to
realize alarge-sized panel with low resistance and high trans-
mittance by forming a second electrode in a double-layer
structure with first and second conductive layers.

[0015] The embodiments are to provide an OLED display
device which is adapted to prevent an electrical connection
betweena first electrode and a second electrode by forming an
oxide layer in a region where the first and second electrodes
are positioned close to each other.

[0016] Additional features and advantages of the embodi-
ments will be set forth in the description which follows, and in
part will be apparent from the description, or may be learned
by practice of the embodiments. The advantages of the
embodiments will be realized and attained by the structure
particularly pointed out in the written description and claims
hereof as well as the appended drawings.

[0017] According to a general aspect of the present
embodiments for solving the above-mentioned limitations
associated with the related art, an OLED display device
includes: a first substrate defined into an emission region and
a non-emission region; a first electrode formed on the first
substrate; a bank pattern configured to expose a part of the
first electrode opposite to the emission region; an organic
emission layer formed on the exposed portion of the first
electrode corresponding to the emission region; a second
electrode which includes a first conductive layer formed on
the organic emission layer and a second conductive layer
formed on the second conductive layer, wherein the first
conductive layer is formed from an alloy of magnesium (Mg)
and silver (Ag), and the second conductive layer is formed
from silver (Ag).

[0018] A fabricating method of an OLED display device
according to another general aspect of the present embodi-
ments includes: forming a first electrode on a first substrate
which is defined into an emission region and a non-emission
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region; forming a bank pattern configured to expose a part of
the first electrode opposite to the emission region; forming an
organic emission layer on the exposed portion of the first
electrode within the emission region; and forming a second
electrode which includes a first conductive layer formed on
the entire surface of the first substrate provided with the
organic emission layer and a second conductive layer formed
on the first conductive layer, wherein the first conductive
layer is formed from an alloy of magnesium (Mg) and silver
(Ag), and the second conductive layer is formed from silver
(Ag).

[0019] Other systems, methods, features and advantages
will be, or will become, apparent to one with skill in the art
upon examination of the following figures and detailed
description. It is intended that all such additional systems,
methods, features and advantages be included within this
description, be within the scope of the present disclosure, and
be protected by the following claims. Nothing in this section
should be taken as a limitation on those claims. Further
aspects and advantages are discussed below in conjunction
with the embodiments. It is to be understood that both the
foregoing general description and the following detailed
description of the present disclosure are exemplary and
explanatory and are intended to provide further explanation
of the disclosure as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

[0020] The accompanying drawings, which are included to
provide a further understanding of the embodiments and are
incorporated herein and constitute a part of this application,
illustrate embodiment(s) of the present disclosure and
together with the description serve to explain the disclosure.
In the drawings:

[0021] FIG.1 is a cross-sectional view showing an OLED
display device according to a first embodiment of the present
invention;

[0022] FIG. 2 is a cross-sectional view showing an OLED
display device according to a second embodiment of the
present invention; and

[0023] FIGS. 3A through 3D are cross-sectional views
illustrating a method of fabricating an OLED display device
according to a third embodiment of the present invention.

DETAILED DESCRIPTION OF THE
EMBODIMENTS

[0024] Reference will now be made in detail to embodi-
ments of the present invention, examples of which are illus-
trated in the accompanying drawings. These embodiments
introduced hereinafter are provided as examples in order to
convey their spirits to the ordinary skilled person in the art.
Therefore, these embodiments might be embodied in a dif-
ferent shape, so are not limited to these embodiments
described here. In the drawings, the size, thickness and so on
of a device can be exaggerated for convenience of explana-
tion. Wherever possible, the same reference numbers will be
used throughout this disclosure including the drawings to
refer to the same or like parts.

[0025] FIG.1 is a cross-sectional view showing an OLED
display device according to a first embodiment of the present
disclosure. Referring to FIG. 1, an OLED display device
according to a first embodiment of the present disclosure
includes: a first substrate 10 defined into an emission region
and a non-emission region; a thin film transistor Tr and an
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organic light emitting element 111, 120 and 130 sequentially
formed on the first substrate 10; and a second substrate 20
disposed opposite to the first substrate 10. The thin film tran-
sistor Trincludes a semiconductor layer 100, agate insulation
film 104, a gate electrode 105, a source electrode 107 and a
drain electrode 108. The organic light emitting element 111,
120 and 130 being in contact with the thin film transistor Tr
includes a first electrode 111, a second electrode 120 formed
opposite to the first electrode 111 and in a double-layered
structure, and an organic emission layer 130 formed between
the first electrode 111 and the second electrode 120.

[0026] The semiconductor layer 100 is formed on the first
substrate 10. Also, the semiconductor layer 100 includes a
source region 101, a channel region 102 and a drain region
103. On the other hand, a buffer layer can be formed on the
entire surface of the first substrate 10 before the formation of
the semiconductor layer 100.

[0027] The gate insulation film 104 is formed on the entire
surface of the first substrate 10 provided with the semicon-
ductor layer 100. The gate electrode 105 is formed on the gate
insulation film 105 opposite to the semiconductor layer 100.
Also, the gate electrode 105 can be formed from one selected
from a material group which includes copper (Cu), silver
(Ag), aluminum (Al), chromium (Cr), titanium (T1), tantalum
(Ta) and alloys thereof. Although the gate electrode is formed
in a single metal layer as shown in the drawing, the gate
electrode 105 can be formed by stacking at least two metal
layers as needed.

[0028] An interlayer insulation film 106 is formed on the
entire surface of the first substrate 10 provided with the gate
electrode 105. Also, contact holes exposing the source region
101 and the drain region 101 and the drain region 103 are
formed in the interlayer insulation film 106 and the gate
insulation film 104.

[0029] Thereafter, the source electrode 107 and the drain
electrode 108 are formed on the interlayer insulation film 106
provided with the contact holes. The source electrode 107 and
the drain electrode 108 are connected to the source region 101
and the drain region 103 of the semiconductor layer 100
through the contact holes. Such source and drain electrodes
107 and 108 can be formed from one selected from a material
group which includes copper (Cu), silver (Ag), aluminum
(Al), chromium (Cr), titanium (Ti), tantalum (Ta) and alloys
thereof. Although the source and drain electrodes 107 and 108
are formed in a single metal layer as shown in the drawing,
they are not limited to this. Alternatively, the source and drain
electrodes 107 and 108 can be formed by stacking at least two
metal layers as needed.

[0030] In this way, the thin film transistor Tr is formed on
the first substrate 10. Although itis shown in the drawing that
a single thin film transistor Tr is formed on the first substrate
10, a plurality of thin film transistors is formed on the first
substrate 10 in such a manner as to be separate from one
another.

[0031] Afterward, a passivation film 109 is formed on the
entire surface of the first substrate 10 provided with the thin
film transistor Tr. Also, a planarization film 110 is formed on
the entire surface of the above-mentioned first substrate 10
(i.e., the passivation film 109). Then, a contact hole exposing
the drain electrode 108 is formed in the planarization film 110
and the passivation film 109.

[0032] The first electrode 111 of the organic light emitting
element is formed on the planarization film 110 provided with
the contact hole. The first electrode 111 is connected to the
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drain electrode 108 through the contact hole. Also, the first
electrode 111 can be an anode electrode. Sucha first electrode
111 can be formed from a transparent conductive material
with a relatively high word function value.

[0033] The first electrode 111 is not limited to the shape
shown in the drawing. Alternatively, the first electrode 111
can be formed in a multi-layered structure.

[0034] Forexample, the firstelectrode 111 can be formed in
a triple-layered structure with sequentially stacked first
through third layers. In this case, the first layer and the third
layer can be formed from a transparent conductive material.
The transparent conductive material can be one of indium-
tin-oxide ITO and indium-zinc-oxide IZO. The second layer
can be a reflective layer. Such a second layer can be formed
from a metal or a metal alloy. For example, the second layer
can be formed from silver (Ag) or a metal alloy including
silver (Ag). As such, the organic light emitting element 111,
120 and 130 enables light emitted from the organic emission
layer 130 to be reflected toward the second electrode 120 by
the first electrode 111. In accordance therewith, a top emis-
sion type OLED display device configured to emit light in an
upward direction can be implemented.

[0035] A bank pattern 112 can be formed on the planariza-
tion film 110 provided with the first electrode 111. An open-
ing can be formed in the bank pattern 112. The opening
exposes a part of the first electrode 111 in an emission region.

[0036] The organic emission layer 130 can be formed on
the first electrode 111 which is exposed in the emission region
through the opening of the bank pattern 112. In order to
enhance emission efficiency, the organic emission layer 130
can be configured with a plurality of layers. For example, the
organic emission layer 130 can include a hole injection layer
HIL, a hole transport layer HTL, an emission material layer
EML, an electron transport layer ETL and an electron injec-
tion layer EIL, as shown in the drawing. However, the organic
emission layer 130 is not limited to the structure shown in the
drawing. Alternatively, the organic emission layer 130 can be
configured with a single layer formed from an emission mate-
rial. In this case, in order to secure interfacial stability
between the first electrode 111 and the organic emission layer
130, a buffer layer can further be formed between the first
electrode 111 and the organic emission layer 130.

[0037] The second electrode 120 being opposite to the first
electrode 111 can be formed on the entire surface of the first
substrate 10 provided with the organic emission layer 130 and
the bank pattern 112.

[0038] The second electrode of the OLED display device
according to the related art has low transmittance. If the
second electrode of low transmittance is applied to a large-
sized display device, the enlarged area increases wirings. As
such, the resistance of the second electrode increases. In order
to lower the resistance, the second electrode must become
thinner.

[0039] The thickness increment of the second electrode
deteriorates transmittance. Due to this, it is difficult to
increase the thickness of the second electrode above a critical
value. In view of this point, it is necessary for a second
electrode which has low resistance and secures sufficient
transmittance.

[0040] To address this matter, the second electrode 120 can
be formed in a double-layered structure with a first conduc-
tive layer 121 and a second conductive layer 122 stacked on
the first conductive layer 121. The first conductive layer 121
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can be formed from an alloy of magnesium (Mg) and silver
(Ag). The second conductive layer 122 can be formed from
silver (Ag).

[0041] The thickness of the first conductive layer 121 can
be in a range of 2 A through 200 A. Preferably, the first
conductive layer is formed to have a thickness in the range of
about 2 A through 50 A. If the first conductive layer 121 is
formed to have a thickness that is no more than 2 A, it is
unnecessary to form the second conductive layer 122. On the
other hand, when the first conductive layer 121 is formed to
have a thickness that is not less than 200 A, the transmittance
of the second electrode 120 can deteriorate.

[0042] The thickness of the second conductive layer 122
can be in a range of about 50 A through 300 A. Preferably, the
second conductive layer 122 is formed to have a thickness in
the range of about 50 A through 200 A. If the second conduc-
tive layer 122 is formed to have a thickness that is no more
than 50 A, it may be difficult to inject electrons at a low
voltage. Also, it is not preferable to form the second conduc-
tive layer 122 to have a thickness above 300 A, because the
transmittance largely deteriorates.

[0043] Also, the second conductive layer 122 can be
formed thicker than the first conductive layer 121. As such,
oxidation of the first conductive layer 121 can be prevented.
[0044] A sealing layer 113 can be formed on the entire
surface of the first substrate 10 provided with the second
electrode 120. The sealing layer 113 prevents the generation
ofatotal reflection in an upper surface of the second electrode
120. As such, the emission efficiency of the organic light
emitting element 111, 120 and 130 can be enhanced. To this
end, the sealing layer 113 can be formed from one of an
organic material, an inorganic material and a metal oxide.
Preferably, the sealing layer 113 is formed from an organic
material.

[0045] The second substrate 20 is combined with the first
substrate 10, on which the sealing layer 113 is formed, using
an adhesive. The adhesive can be formed from one of a photo
curable resin and a thermally curable resin. Also, one of air,
nitrogen and the adhesive can be filled into a space between
the first and second substrates 10 and 20 which are combined
with each other.

[0046] In this manner, the OLED display device of the
present disclosure allows the second electrode 120 to be
configured with the first conductive layer 121, which is
formed from an alloy of magnesium (Mg) and silver (Ag), and
the second conductive layer which is formed from silver (Ag).
As such, the second electrode can not only have low resis-
tance but also secure high transmittance even though it is
applied to a large-sized display device.

[0047] Subsequently. an OLED display device according to
a second embodiment of the present disclosure will be
described with reference to FIG. 2. FIG. 2 is a cross-sectional
view showing an OLED display device according to a second
embodiment of the present disclosure. The OLED display
device of the second embodiment can include the same com-
ponents as that of the previous or other embodiment. As such,
components of the second embodiment having the same func-
tion and shape as those of the previous or other embodiment
will be referred to by the same reference numbers and names.
Also, the description of the second embodiment overlapping
with the previous or other embodiment will be brief or omit-
ted.

[0048] Referring to FIG. 2, an OLED display device
according to a second embodiment of the present disclosure
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includes: a thin film transistor Tr and an organic light emitting
element 111, 120 and 130 sequentially formed on a first
substrate 10; a sealing layer 113 formed on the entire surface
of the first substrate 10 provided with the organic light emit-
ting element 111, 120 and 130; and a second substrate 20
disposed over the sealing layer 113. The organic light emit-
ting element 111, 120 and 130 includes a first electrode being
in contact with the thin film transistor Tr, an organic emission
layer 130 formed on the first electrode 111, and a second
electrode 120 formed on the organic emission layer 130 in a
double layered structure. The sealing layer 113 is formed on
the entire surface of the first substrate 10 provided with the
second electrode 120, and the second substrate 20 is disposed
over the sealing layer 113.

[0049] The thin film transistor Tr includes a semiconductor
layer 100, a gate insulation film 104, a gate electrode 105, a
source electrode 107 and a drain electrode 108. The organic
light emitting element 111, 120 and 130 being in contact with
the thin film transistor Tr includes a first electrode 111, a
second electrode 120 formed opposite to the first electrode
111 and in a double-layered structure, and an organic emis-
sion layer 130 formed between the first electrode 111 and the
second electrode 120.

[0050] The thin film transistor Tr is connected to the first
electrode 111 through a contact hole which is formed in a
passivation film 109 and a planarization film 110. The passi-
vation film 109 and the planarization film 110 are sequentially
formed on the entire surface of the first substrate 10 provided
with the thin film transistor Tr.

[0051] The first electrode 111 can be an anode electrode.
Such a first electrode 111 can be formed from a transparent
conductive material with a relatively high word function
value. The transparent conductive material can be one of
indium-tin-oxide 1TO and indium-zinc-oxide 1Z0.

[0052] The first electrode 111 is not limited to the shape
shown in the drawing. Alternatively, the first electrode 111
can be formed in a multi-layered structure.

[0053] Forexample, the firstelectrode 111 can be formed in
a triple-layered structure with sequentially stacked first
through third layers. In this case, the first layer and the third
layer can be formed from a transparent conductive material.
The transparent conductive material can be one of indium-
tin-oxide ITO and indium-zinc-oxide IZO. The second layer
can be a reflective layer. Such a second layer can be formed
from a metal or a metal alloy. For example, the second layer
can be formed from silver (Ag) or a metal alloy including
silver (Ag). As such, the organic light emitting element 111,
120 and 130 enables light emitted from the organic emission
layer 130 to be reflected toward the second electrode 120 by
the first electrode 111. In accordance therewith, a top emis-
sion type OLED display device configured to emit light in an
upward direction can be implemented.

[0054] A bank pattern 112 can be formed on the planariza-
tion film 110 provided with the first electrode 111. An open-
ing can be formed in the bank pattern 112. The opening
exposes the first electrode 111 in an emission region.

[0055] The organic emission layer 130 can be formed on
the first electrode 111 which is exposed through the opening
of the bank pattern 112 in the emission region. In order to
enhance emission efficiency, the organic emission layer 130
can be configured with a plurality of layers. For example, the
organic emission layer 130 can include a hole injection layer
HIL, a hole transport layer HTL, an emission material layer
EML, an electron transport layer ETL and an electron injec-
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tion layer EIL, as shown in the drawing. However, the organic
emission layer 130 is not limited to the structure shown in the
drawing. Alternatively, the organic emission layer 130 can be
configured with a single layer formed from an emission mate-
rial.

[0056] However, the bank pattern 112 can be formed in
such a manner as to expose a part of the upper surface of the
first electrode 111 within the non-emission region due to
foreign materials. In detail, the bank pattern 112 cannot be
formed on the first electrode 111 within the non-emission
region. Due to this, a part of the upper surface of the first
electrode 111 within the non-emission region can be exposed.

[0057] Thereafter, the second electrode 120 being opposite
to the first electrode 111 can be formed on the entire surface
of the first substrate 10 provided with the organic emission
layer 130 and the bank pattern 112. Such a second electrode
can be a cathode electrode. Also, the second electrode 120 can
be formed in a double-layered structure which includes a first
conductive layer 121 and a second conductive layer 122
formed on the first conductive layer 121.

[0058] The first conductive layer 121 can be formed from
an alloy of magnesium (Mg) and silver (Ag). The second
conductive layer 122 can be formed from silver (Ag).

[0059] The thickness of the first conductive layer 121 can
be in a range of 2 A through 200 A. Preferably, the first
conductive layer is formed to have a thickness in the range of
about 2 A through 50 A. Ifthe thickness of the first conductive
layer 121 is no more than 2 A, it is unnecessary to form the
second conductive layer 122. On the other hand, when the
first conductive layer 121 is formed to have a thickness that is
not less than 200 A, the transmittance of the second electrode
120 can deteriorate.

[0060] The thickness of the second conductive layer 122
can be in a range of about 50 A through 300 A. Preferably, the
second conductive layer 122 is formed to have a thickness in
the range of about 50 A through 200 A. If the second conduc-
tive layer 122 is formed to have a thickness that is no more
than 50 A, it is difficult to inject electrons at a low voltage.
Also, it is not preferable to form the second conductive layer
122 to have a thickness above 300 A, because the transmit-
tance largely deteriorates.

[0061] The first conductive layer 121 of the second elec-
trode 120 can be formed in such a manner as to overlap with
the upper surface of the first electrode 111. The second con-
ductive layer 122 can be formed in such a manner as to
overlap with the upper surface ofthe first electrode 111. Also,
the second conductive layer can be formed in such as to
surround the first conductive layer 121.

[0062] In this case, a short circuit can be generated in the
organic light emitting element 111, 120 and 130 because the
first electrode 111 is electrically connected to the second
electrode 120. As such, it is necessary to perform a repair
process for electrically separating the first and second elec-
trodes 111 and 120 from each other. The repair process insu-
lates the defected region of the organic light emitting element
and forces the defected region to become a dark dot. In accor-
dance therewith, a non-emission pixel can normally emit
light.

[0063] Such a repair process is being actively used in the
bottom emission mode OLED display device. However, in
the top emission mode OLED display device, oxidation can
be generated throughout the second electrode. As such, the
second electrode cannot be used as an electrode of the organic
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light emitting element. Due to this, it is difficult to apply the
repair process to the top emission mode OLED display
device.

[0064] In order to prevent an electrical short phenomenon
in a close region between the first electrode 111 and the
second electrode 120, the OLED display device of the present
disclosure allows an oxide layer 200 to be formed between the
first conductive layer 121 of the second electrode 120 and the
first electrode 111 within the non-emission region. Also, the
oxide layer 200 can be formed between the first electrode 111
and the second conductive layer 122 of the second electrode
120.

[0065] Such an oxide layer 200 can be formed from silver
oxide (AgxQ). For example, the oxide layer 200 can be
formed from one of (Ag20) and (AgO). In other words, the
oxide layer 200 can be interposed between apart of the upper
surface of the first electrode 111 and the second electrode 120
which are exposed by a hole of the bank pattern 112 formed
in the non-emission region.

[0066] In accordance therewith, an electrical contact
between the first and second electrodes 111 and 120 and/or
the generation of an electrical short phenomenon between the
first and second electrodes 111 and 120 due to a foreign
material can be prevented. The formation region of the oxide
layer 200 is not limited to the region shown in the drawing. In
other words, the oxide layer 200 can be formed on the side
surface of the second conductive layer 122. Also, the oxide
layer 200 can be formed between the foreign material and the
second electrode 120.

[0067] The alloy of magnesium (Mg) and silver (Ag) used
to form the first conductive layer 121 is actively oxidized due
to magnesium (Mg). In order to prevent the oxidation of the
first conductive layer 121, the OLED display device of the
present disclosure allows the second conductive layer 122
protecting the first conductive layer 121 to be formed. As
such, it can be prevented that the first conductive layer 121 is
entirely oxidized when the oxide layer is formed.

[0068] A sealing layer 113 can be formed on the entire
surface of the first substrate 10 provided with the second
electrode 120. The sealing layer 113 can be formed from one
of an organic material, an inorganic material and a metal
oxide. Preferably, the sealing layer 113 is formed from an
organic material.

[0069] The second substrate 20 is combined with the first
substrate 10, on which the sealing layer 113 is formed, using
an adhesive. Also, one of a moisture absorbent, air, nitrogen
and the adhesive can be filled into a space between the first
and second substrates 10 and 20 which are combined with
each other.

[0070] The OLED display device of the present disclosure
allows the oxide layer 200 to be formed in a close region
between the first electrode 111 and the second electrode 120.
As such, an electrical connection of the first electrode 111 and
the second electrode 120 can be prevented.

[0071] Also, the second conductive layer 122 of the second
electrode 120 is formed in such a manner as to surround (or
encompass) the first conductive layer 121 of the second elec-
trode 120. In accordance therewith, the entire oxidation of the
first conductive layer 121 can be prevented, and the first
conductive layer 121 can be insulated. Therefore, the first
conductive layer 121 can be normally used as an electrode of
the organic light emitting element.

[0072] Next, a fabricating method of the OLED display
device according to a third embodiment of the present disclo-
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sure will be described with reference to FIGS. 3A through 3D.
FIGS. 3A through 3D are cross-sectional views illustrating a
method of fabricating an OLED display device according to a
third embodiment of the present disclosure. The OLED dis-
play device fabricated through the method of the third
embodiment can include the same components as that of the
previous or other embodiments. As such, components of the
third embodiment having the same function and shape as
those of the previous or other embodiments will be referred to
by the same reference numbers and names. Also, the descrip-
tion of the third embodiment overlapping with the previous or
other embodiments will be brief or omitted.

[0073] Referring to FIG. 3A, a semiconductor layer 100 is
formed on a first substrate 10 which is defined into an emis-
sion region and a non-emission region. The semiconductor
layer 100 can be prepared by forming a semiconductor mate-
rial such as amorphous silicon on the first substrate 10 and
then pattering the semiconductor material through a first pho-
toresist process. Also, a gate insulation film 104 is formed on
the entire surface of the first substrate 10 provided with the
semiconductor layer 100.

[0074] A gateelectrode 105 is formed on the gate insulation
film 104. The gate electrode 105 can be formed by forming a
gate metal layer on the gate insulation film 104 and then
patterning the gate metal layer through a second photoresist
process.

[0075] The gate metal layer can be formed from a variety of
metal materials. For example, the gate metal layer can be
formed from one selected from a metal group which includes
copper (Cu), silver (Ag), aluminum (Al), chromium (Cr),
titanium (Ti), tantalum (Ta) and alloys thereof. Although the
gate electrode 105 is formed in a single layer as shown in the
drawing, it is not limited to this. In other words, the gate
electrode 105 can be formed by stacking at least two metal
layers, as needed.

[0076] A source region 101 and a drain 103 are formed in
the semiconductor layer 100 by doping high density impurity
ions into the semiconductor layer 100 using the gate electrode
105 as a mask. A reference number inserted in the drawings
indicates a channel region which is not described in this
paragraph.

[0077] Thereafter, an interlayer insulation film 106 is
formed on the entire surface of the first substrate 10 provided
with the gate electrode 105. Also, primary contact holes
exposing the source region 101 and the drain region 103 of the
semiconductor layer 100 are formed by partially removing
the interlayer insulation film 106 and the gate insulation film
104 through the photoresist process.

[0078] A source/drain electrode material layer is formed on
the entire surface of the first substrate 10 which includes the
interlayer insulation film 107 with the primary contact holes.
Then, the source/drain electrode material layer is patterned
through a third photoresist process. In accordance therewith,
asource electrode 107 and a drain electrode 108 connected to
the source region 101 and the drain region 103 are formed on
the interlayer insulation film 106.

[0079] The source/drain electrode material layer can be
formed from a variety of metal materials. For example, the
source/drain electrode material layer can be formed from one
selected from a metal group which includes copper (Cu),
silver (Ag), aluminum (Al), chromium (Cr), titanium (Ti),
tantalum Ta and alloys thereof. Although the source electrode
107 and the drain electrode 108 are formed in a single layer as
shown in the drawing, it is not limited to this. In other words,
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the source electrode 107 and the drain electrode 108 can be
formed by stacking at least two metal layers, as needed. In this
manner, a thin film transistor Tris formed on the first substrate
10.

[0080] A passivation film 109 is formed on the entire sur-
face of the first substrate 10 provided with the thin film
transistor Tr. Also, a planarization film 110 is formed on the
passivation film 109. Moreover, a fourth photoresist process
is performed for the planarization film 110 and the passiva-
tion film 109. As such, a part of the planarization film 110 is
etched, and then a part of the passivation film 109 is etched. In
accordance therewith, a secondary contact hole exposing the
drain electrode 108 is formed in the planarization film 110
and the passivation film 109.

[0081] A first electrode 111 is formed on the planarization
film provided with the second contact hole. The first electrode
111 can be prepared by formed a first electrode material layer
on the entire surface of the first substrate 10, which includes
the planarization film 110 provided with the second contact
hole, and then patterning the first electrode material layer
through a fifth photoresist process. Also, the first electrode
111 can be formed from one of indium-tin-oxide 1TO and
indium-zinc-oxide IZO.

[0082] The first electrode 111 is not limited to the shape
shown in the drawing. Alternatively, the first electrode 111
can be formed in a multi-layered structure.

[0083] Forexample, the firstelectrode 111 can be formed in
a triple-layered structure with sequentially stacked first
through third layers. In this case, the first layer and the third
layer can be formed from a transparent conductive material.
The transparent conductive material can be one of indium-
tin-oxide ITO and indium-zinc-oxide IZO. The second layer
can be a reflective layer. Such a second layer can be formed
from a metal or a metal alloy. For example, the second layer
can be formed from silver (Ag) or a metal alloy including
silver (Ag).

[0084] Afterward, a bank pattern 112 with an opening can
be formed on the planarization film 110 provided with the first
electrode 111. The opening exposes a part of the first elec-
trode 111 in the emission region. Also, an organic emission
layer 130 can be formed on the first electrode 111 which is
exposed through the opening of the bank pattern 112 within
the emission region.

[0085] Inorder to enhance emission efficiency, the organic
emission layer 130 can be configured with a plurality of
layers. For example, the organic emission layer 130 can
include a hole injection layer HIL, ahole transport layer HTL,
an emission material layer EML, an electron transport layer
ETL and an electron injection layer EIL, as shown in the
drawing. However, the organic emission layer 130 is not
limited to the structure shown in the drawing. Alternatively,
the organic emission layer 130 can be configured with a single
layer formed from an emission material.

[0086] However, the bank pattern 112 in the non-emission
region can be formed in such a manner as to expose a part of
the upper surface of the first electrode 111 due to a foreign
material 150. In detail, the bank pattern 112 cannot be formed
onthefirst electrode 111 within the non-emission region. Due
to this, a part of the upper surface of the first electrode 111
within the non-emission region can be exposed. As such, the
bank pattern 112 canalso be formed on an upper surface of the
foreign material 150.

[0087] As shown in FIG. 3B, a second electrode 120 is
formed on the first substrate 10 which includes the organic
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emission layer 130 within the emission region and the par-
tially exposed first electrode 111 within the non-emission
region. The second electrode 120 can become a cathode elec-
trode. Also, the second electrode 120 can be formed in a
double-layered structure which includes a first conductive
layer 121 and a second conductive layer 122 formed on the
first conductive layer 121. Moreover, the second electrode
120 can be formed on the bank pattern 112 covering the
foreign material 150.

[0088] The second conductive layer 122 close to an
exposed part of the upper surface of the first electrode 111
within the non-emission region can be formed in such a
manner as to surround the first conductive layer 121. The first
conductive layer 121 and the second conductive layer 122 can
be formed in such a manner as to overlap with the upper
surface of the first electrode 111. In detail, the first conductive
layer 121 of the second electrode 120 can be formed in such
a manner as to overlap with the upper surface of the first
electrode 111. Also, the second conductive layer 122 of the
second electrode 120 can be formed in such a manner as to
overlap with the first electrode 111.

[0089] The first conductive layer 121 can be formed from
an alloy of magnesium (Mg) and silver (Ag). The second
conductive layer 122 can be formed from silver (Ag). The
thickness of the first conductive layer 121 canbe in a range of
2 A through 200 A. The thickness of the second conductive
layer 122 can be in a range of about 50 A through 300 A. In
other words, the second conductive layer 122 can be formed
thicker than the first conductive layer 121.

[0090] If the first electrode 111 and the second electrode
120 are formed closely to each other in the non-emission
region, a short circuit can be generated in the organic light
emitting element 111, 120 and 130. To address this matter, an
oxide layer 200 can be formed between the first electrode 111
and the second electrode 120. In detail, the oxide layer 200
can be interposed between a part of the upper surface of the
first electrode 111 and the second electrode 120 within the
non-emission region.

[0091] As shown in FIG. 3C, an oxide layer 200 is formed
between the first conductive layer 121 and the first electrode
111. The oxide layer 200 can also be formed between the
second conductive layer 122 and the first electrode 111. Such
an oxide layer 200 can be formed by applying a reverse bias
to the first substrate 10 with the second electrode 120 under
air, oxygen or ozone atmosphere. Alternatively, the oxide
layer 200 can be formed by performing a heat treatment
process for the first substrate 10 provided with the second
electrode 120 and simultaneously applying a reverse bias to
the above-mentioned first substrate 10.

[0092] The reverse bias can be a voltage range of about
-1V~-30V. In order to prevent damage of the organic mate-
rial, it is preferable to set the reverse bias to a voltage range of
about —-1V~-15V.

[0093] Theoxide layer 200 can be formed from silver oxide
(Ag)x0. For example, the oxide layer 200 can be formed from
one of (Ag)20 and (Ag)O.

[0094] The formation region of the oxide layer 200 is not
limited by the drawing. In other words, the oxide layer 200
can also be formed on a side surface of the second conductive
layer 122. Furthermore, the oxide layer 200 can be formed
between the foreign material 150 and the second electrode
120.

[0095] The alloy of magnesium (Mg) and silver (Ag) used
to form the first conductive layer 121 is actively oxidized due
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to magnesium (Mg). In order to prevent the oxidation of the
first conductive layer 121, the OLED display device of the
present disclosure allows the second conductive layer 122 to
be formed in such a manner as to surround the first conductive
layer 121. As such, it can be prevented that the first conductive
layer 121 is entirely oxidized when the oxide layer is formed.
Also, the generation of a short circuit in the organic light
emitting element due to contact of the first and second elec-
trodes 111 and 120 can be prevented.
[0096] Referring to FIG. 3D, a sealing layer 113 can be
formed on the entire surface of the first substrate 10 provided
with the second electrode 120. The sealing layer 113 can be
formed from one of an organic material, an inorganic material
and a metal oxide. Subsequently, the second substrate 20 is
combined with the first substrate 10, on which the sealing
layer 113 is formed, using an adhesive. Also, one of a mois-
ture absorbent, air, nitrogen and the adhesive can be filled into
a space between the first and second substrates 10 and 20
which are combined with each other.
[0097] The OLED display device of the present disclosure
allows the oxide layer 200 to be formed in a close region
between the first electrode 111 and the second electrode 120.
As such, an electrical connection of'the first electrode 111 and
the second electrode 120 can be prevented. In accordance
therewith, the generation of a defect (or fault) of the organic
light emitting element can be prevented, and yield of the
OLED display device can be enhanced.
[0098] Also, the second conductive layer 122 of the second
electrode 120 is formed in such a manner as to surround (or
encompass) the first conductive layer 121 with an active
oxidation property. In accordance therewith, the entire oxi-
dation of the first conductive layer 121 at the formation of the
oxide layer 200 can be prevented.
[0099] Although the present disclosure has been limitedly
explained regarding only the embodiments described above,
it should be understood by the ordinary skilled person in the
art that the present disclosure is not limited to these embodi-
ments, but rather that various changes or modifications
thereof are possible without departing from the spirit of the
present disclosure. Accordingly, the scope of the present dis-
closure shall be determined only by the appended claims and
their equivalents without being limited to the detailed
description.
What is claimed is:
1. An organic light emitting diode display device compris-
ing:
a first substrate defined into an emission region and a
non-emission region;
a first electrode disposed on the first substrate;
a bank pattern configured to expose a part of the first
electrode opposite to the emission region;
an organic emission layer disposed on the exposed part of
the first electrode corresponding to the emission region;
and
a second electrode which includes a first conductive layer
formed on the organic emission layer and a second con-
ductive layer on the first conductive layer,
wherein the first conductive layer includes an alloy of
magnesium (Mg) and silver (Ag), and the second con-
ductive layer includes silver (Ag).
2. The organic light emitting diode display device of claim
1, wherein the first conductive layer and the second conduc-
tive layer of the second electrode are disposed on an entire
surface of the first substrate.
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3. The organic light emitting diode display device of claim
1, wherein the first conductive layer has a thickness in arange
of about 2 A~200 A.

4. The organic light emitting diode display device of claim
1, wherein the second conductive layer has a thickness in a
range of about 50 A~300 A.

5. The organic light emitting diode display device of claim
1, wherein the bank pattern exposes a part of an upper surface
of the first electrode within the non-emission region.

6. The organic light emitting diode display device of claim
5, further comprising an oxide layer disposed between the
exposed part of the upper surface of the first electrode and the
second electrode.

7. The organic light emitting diode display device of claim
6, wherein the first conductive layer overlaps with the first
electrode, and the second conductive layer surrounds the first
conductive layer and overlaps with the first electrode.

8. The organic light emitting diode display device of claim
7, wherein the oxide layer is disposed in a close region
between the exposed part of the first electrode and the first
conductive layer and another close region between the
exposed part of the first electrode and the second conductive
layer within the non-emission region.

9. The organic light emitting diode display device of claim
8, wherein the oxide layer includes silver oxide (Ag O).

10. The organic light emitting diode display device of
claim 1, wherein the organic emission layer includes a hole
injection layer, a hole transport layer, an emission material
layer, an electron transport layer and an electron injection
layer which are sequentially formed on the first electrode.

11. The organic light emitting diode display device of
claim 1, wherein the first electrode includes a reflective layer.

12. A method of fabricating an organic light emitting diode
display device, the method comprising:

forming afirst electrode on a first substrate which is defined

into an emission region and a non-emission region;
forming a bank pattern configured to expose a part of the
first electrode opposite to the emission region;
forming an organic emission layer on the exposed part of
the first electrode within the emission region; and

forming a second electrode which includes a first conduc-
tive layer formed on an entire surface of the first sub-
strate provided with the organic emission layer and a
second conductive layer formed on the first conductive
layer,

wherein the first conductive layer is formed from an alloy

of magnesium (Mg) and silver (Ag), and the second
conductive layer is formed from silver (Ag).

13. The method of claim 12, wherein:

the formation of the bank pattern allows a part of an upper

surface of the first electrode within the non-emission
region to be exposed, and

the formation of the second electrode includes forming the

first conductive layer in contact with the exposed part of
the upper surface of the first electrode within the non-
emission region, and forming the second conductive
layer to surround the first conductive layer within the
first conductive layer and come in contact with the
exposed part of the upper surface of the first electrode
within the non-emission region.

14. The method of claim 13, wherein the formation of the
bank pattern allows the upper surface of the first electrode to
be partially exposed due to a foreign material in the non-
emission region.
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15. The method of claim 13, further comprising:

forming an oxide layer between the first electrode and the
first and second conductive layers within the non-emis-
sion region by applying a reverse bias to the first sub-
strate provided with the first and second conductive lay-
ers.

16. The method of claim 15, wherein the reverse bias is set
to a voltage range of about -1V through -30V.

17. The method of claim 13, further comprising:

forming an oxide layer between the first electrode and the

first and second conductive layers within the non-emis-
sion region by performing a heat treatment for the first
substrate provided with the first and second conductive
layers and simultaneously applying a reverse bias to the
first substrate.

18. The method of claim 17, wherein the reverse bias is set
to a voltage range of about -1V through -30V.

19. The method of claim 13, wherein the oxide layer is
formed from silver oxide (Ag,O).

20. The method of claim 13, wherein the first conductive
layer is formed to have a thickness in a range of about 2
A~200 A, and the second conductive layer is formed to have
a thickness in a range of about 50 A~300 A.

® % % % %
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