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An organic electroluminescent display device capable of
improving yield by preventing voltage drop of'a power supply
wire and a manufacturing method of the same. An organic
electroluminescent display device according to an exemplary
embodiment of the present invention includes: a plurality of
sub-pixels defined by an active area displaying an image and
an inactive area other than the active area; a driving switching
element formed in the inactive area of the sub-pixel to supply
driving current; and a power supply wire supplying power to
the sub-pixel, wherein the power supply wire includes a first
power supply wire extending in a vertical direction at one
portion ofa long side of the sub-pixel, a dummy power supply
wire disposed on the first power supply wire and electrically
connected with the first power supply wire, and a second
power supply wire extending in a horizontal direction at one
portion of a short side of the sub-pixel.
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ORGANIC ELECTROLUMINESCENT
DISPLAY DEVICE AND MANUFACTURING
METHOD OF THE SAME

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2010-0064190, filed on
Jul. 5, 2010, in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND

[0002] 1.Field

[0003] Embodiments according to the present invention
relate to an organic electroluminescent display device and a
manufacturing method of the same.

[0004] 2. Description of the Related Art

[0005] In recent years, various types of requirements for
display devices have been increasing as the information soci-
ety evolves. Accordingly, researches have been in progress
for liquid crystal display devices (LCDs), plasma display
panels (PDPs), field emission display devices (FEDs), elec-
trophoretic display devices (EPDs), organic electrolumines-
cent devices, and the like.

[0006] An organic light emitting display uses an organic
light emitting device (e.g., organic light emitting diode
(OLED)), which generates light by recombination of elec-
trons provided from a cathode and holes provided from an
anode.

[0007] The organic light emitting display has rapid
response speed and excellent luminance, and can implement
low-voltage driving and implement all colors of a visible
region so as to meet diversified tastes of modern people.
[0008] The organic light emitting display includes a power
supply wire which supplies power to a plurality of sub pixels
located at crossing regions of gate wires and data wires which
cross each other. The power supply wire serves as a terminal
of a storage capacitor for storing data transferred through a
wire and also as a passage through which a current flowing
through a driving transistor is stably discharged to the outside.
[0009] In the case of a large screen, a voltage drop is gen-
erated by the resistance of the power supply wire such that
voltage may not be applied uniformly to pixels, and lumi-
nance may vary in the display. When the voltage drop (IR
drop) which is generated in the power supply wire is small,
image quality on a display panel may be uniform. As a result,
the resistance of the power supply wire should be minimized
by a method of maximizing a line width of the power supply
wire as a method for enhancing the uniformity of the image
quality.

[0010] However, in a layout configuration of an array unit,
as the line width of the power supply wire increases, a possi-
bility that a short-circuit will occur among various wires
made of metallic materials such as the power supply wire,
data wires, or other wires increases. Therefore, there is a limit
to increasing the line width of the power supply wire.

SUMMARY

[0011] Aspects of embodiments of the present invention
provide an organic electroluminescent display device capable
of improving yield by preventing or reducing voltage drop of
a power supply wire and a manufacturing method of the same.
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[0012] An exemplary embodiment of the present invention
provides an organic electroluminescent display device
including: a plurality of sub-pixels, each of the sub-pixels
including an active area for displaying an image and an inac-
tive area other than the active area, wherein a driving switch-
ing element is in the inactive area and is configured to supply
a driving current; and a power supply wire for supplying
power to the sub-pixels, wherein the power supply wire
includes a first power supply wire extending in a first direc-
tion along long sides of the sub-pixels, a dummy power sup-
ply wire on the first power supply wire and electrically con-
nected with the first power supply wire; and a second power
supply wire extending in a second direction along short sides
of the sub-pixels.

[0013] The dummy power supply wire may include an
opaque conductive material.

[0014] The dummy power supply wire may include a same
material as a dummy electrode electrically connected with the
driving switching element.

[0015] The dummy power supply wire may be formed at
the same layer as the dummy electrode electrically connected
with the driving switching element.

[0016] The dummy power supply wire may have a stacked
structure of MoW, AINd, and MoW.

[0017] The dummy power supply wire may be electrically
connected with the first power supply wire through a plurality
of'contact holes formed through a protection layer which is on
the first power supply wire, and may be overlapped with the
first power supply wire with the protection layer interposed
therebetween.

[0018] A width of the dummy power supply wire may be
smaller than a width of the first power supply wire.

[0019] The organic electroluminescent display device may
further include a protection electrode on the dummy power
supply wire and may cover the dummy power supply wire.
The protection electrode may include a transparent conduc-
tive material.

[0020] The protection electrode may include a same mate-
rial as an anode of an organic light emitting diode driven by a
driving signal of the driving switching element.

[0021] Another embodiment of the present invention pro-
vides a manufacturing method of an organic electrolumines-
cent display device that includes: sequentially forming a gate
electrode, a gate insulating layer, and a semiconductor layer
overlapped with the gate electrode on a substrate; forming a
dataline and a first power supply wire while forming a driving
switching element by forming a source electrode and a drain
electrode on the semiconductor layer, the source electrode
and the drain electrode being spaced from each other and
being partially overlapped with respective sides of the gate
electrode; forming a protection layer on a substantially entire
surface of the substrate, the first protection layer having a first
contact hole exposing the drain electrode and a plurality of
second contact holes exposing the first power supply wire;
forming a connection electrode and a dummy electrode which
are electrically connected with the drain electrode exposed
through the first contact hole and a dummy power supply wire
electrically connected with the first power supply wire
exposed through the plurality of second contact holes; and
forming an anode on the dummy electrode and forming a
protection electrode on the dummy power supply wire.
[0022] The dummy power supply wire may include an
opaque conductive material. The dummy power supply wire
may have a stacked structure of MoW, AINd, and MoW. The
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dummy power supply wire may be formed on the same layer
as the dummy electrode. The dummy power supply wire may
include the same material as the dummy electrode. The
dummy power supply wire may be formed by the same pro-
cess as the dummy electrode.

[0023] The dummy power supply wire may be overlapped
with the first power supply wire, and a width of the dummy
power supply wire may be smaller than a width of the first
power supply wire.

[0024] The protection electrode may include a transparent
conductive material and may be formed at the same time as
the anode.

[0025] According to one exemplary embodiment of the
present invention, a dummy power supply wire is formed on
a power supply wire to reduce the resistance of the power
supply wire, thereby uniformly and stably the image quality
of an organic electroluminescent display device by solving
voltage drop.

[0026] Furthermore, according to one exemplary embodi-
ment of the present invention, the power supply wire is con-
figured in a stacked structure to a line width of the power
supply wire, thereby comparatively ensuring a layout margin
of other wires.

[0027] Further, according to one exemplary embodiment of
the present invention, the dummy power supply wire is made
of the same material and formed by the same process as a
dummy electrode used in a source-drain electrode process,
thereby improving the voltage drop without an additional
process.

[0028] According to one exemplary embodiment of the
present invention, a protection electrode made of the same
material as an anode is provided on the dummy power supply
wire to prevent or protect the dummy power supply wire from
being damaged without an additional process, thereby
improving the reliability of the organic electroluminescent
display device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The accompanying drawings, together with the
specification, illustrate exemplary embodiments of the
present invention, and, together with the description, serve to
explain the principles of the present invention.

[0030] FIG. 1A s alayout diagram schematically illustrat-
ing an organic electroluminescent display device according to
a first exemplary embodiment of the present invention;
[0031] FIG. 1B is a cross-sectional view of the organic
electroluminescent display device according to the first
exemplary embodiment of the present invention taken along
line I-I' of FIG. 1A;

[0032] FIG. 2is alayout diagram schematically illustrating
an organic electroluminescent display device according to a
second exemplary embodiment of the present invention; and
[0033] FIGS. 3A to 3H are cross-sectional views for
describing a manufacturing method of the organic electrolu-
minescent display device according to the first exemplary
embodiment of the present invention shown in FIG. 1A.

DETAILED DESCRIPTION

[0034] In the following detailed description, only certain
exemplary embodiments of the present invention have been
shown and described, simply by way of illustration. As those
skilled in the art would realize, the described embodiments
may be modified in various different ways, all without depart-
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ing from the spirit or scope of the present invention. Accord-
ingly, the drawings and description are to be regarded as
illustrative in nature and not restrictive. In addition, when an
element is referred to as being “on” another element, it can be
directly on the another element or be indirectly on the another
element with one or more intervening elements interposed
therebetween. Also, when an element is referred to as being
“connected to” or “coupled to” another element, it can be
directly connected to the another element or be indirectly
connected to the another element with one or more interven-
ing elements interposed therebetween. Hereinafter, like ref-
erence numerals refer to like elements.

[0035] Hereinafter, an organic electroluminescent display
device (e.g., an organic electroluminescence emitting display
device or an organic light emitting display device) and a
manufacturing method thereof according to exemplary
embodiments of the present invention will be described in
detail with reference to the accompanying drawings.

[0036] Herein, i) shapes, sizes, ratios, angles, numbers, etc.
shown in the accompanying drawings are schematic and may
be slightly varied within the scope of the invention. ii) Since
the drawings are illustrated from an observer’s point of view,
the directions or positions illustrated in the drawings may be
variously changed according to the position of the observer.
iii) Same reference numerals may be assigned to the same part
in different drawings.

[0037] iv) When ‘comprising’, ‘including’, ‘having’, ‘con-
stituting’, etc. are used, another element may be added. One
exception may arise if the term ‘only’ is used. v) When an
element is described as a singularity, it may also be a plurality.
vi) Although shapes, the comparison of sizes, a positional
relationship, etc. are not described by ‘approximately’, ‘sub-
stantially’, etc., they are interpreted to include a typical error
range.

[0038] vii) Although terms such as “after’, ‘before’, con-
tinually’, ‘in addition’, ‘herein’, ‘subsequently’, ‘at this
time’, etc. are used, the terms do not mean the limitation to
any particular point in time. viii) Terms such as ‘first’, ‘sec-
ond’, etc. re used merely for the convenience of referring to
different parts selectively, exchangeably, or repeatedly, and
should not be interpreted to be limited to any particular
sequence or order.

[0039] ix) When the positional relationship between two
parts is described by ‘on~’, ‘above~’, ‘below~’, ‘beside~’,
etc., one or more other parts may be interposed between the
two parts. One exception may arise if the term ‘directly’ is
used. x) When the parts are electrically connected with each
other by ‘or~’, the parts are interpreted singly or to include
even a combination thereof.

Organic Electroluminescent Display Device

[0040] Hereinafter, an organic electroluminescent display
device according to an exemplary embodiment of the present
invention will be described primarily in reference to one
sub-pixel among R, G, and B sub-pixels constituting one
pixel, but can be applied to other sub-pixels formed in the
organic electroluminescent display device according to the
present invention.

[0041] Referringto FIGS. 1A and 1B, an organic electrolu-
minescent display device according to a first exemplary
embodiment of the present invention includes a plurality of
sub-pixels P which are positioned at crossing regions of a
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plurality of gate lines GL and a plurality of data lines DL and
power supply wires VDD1 and VDD2 which supply power to
the plurality of sub-pixels P.

[0042] The sub-pixel P may be defined by an active area A
for displaying an image and an inactive area N where various
wires and switching elements other than the active area A are
formed. The sub-pixel P includes a driving switching element
TFT which is formed in the inactive area N and supplies
driving current to an organic light emitting diode and the
organic light emitting diode which is formed in the active area
A and is driven in response to a signal of the driving switching
element TFT.

[0043] The driving switching element TFT is formed in the
inactive area N of a substrate 110 and includes semiconductor
layers 123 and 124 which are overlapped with a gate electrode
121 with a gate insulating layer 112 interposed therebetween.
A channel (or channel region) is formed in the semiconductor
layer 123 at a location corresponding to the gate electrode
121. In addition, the driving switching element TFT further
includes source and drain electrodes 125 and 126 formed on
the semiconductor layers 123 and 124 and an etch stopper 114
which is overlapped with the gate electrode 121 between the
source and drain electrodes 125 and 126.

[0044] The gate electrode 121 and the source and drain
electrodes 125 and 126 are made of an opaque conductive
material. As the opaque conductive material of which the gate
electrode 121 and the source and drain electrodes 125 and 126
are made, a single layer of molybdenum (Mo), tungsten (W),
titanium ('11), copper (Cu), aluminum (Al), neodymium (Nd),
or chromium (Cr) or a single layer of an alloy thereof may be
used. Further, the gate electrode 121 and the source and drain
electrodes 125 and 126 may be formed in a multilayer struc-
ture made of the opaque conductive materials or a multilayer
structure of the alloys.

[0045] Since the gate electrode 121 is protruded from the
gate line GL, the gate electrode 121 may be made of the same
material as the gate line GL. Further, the gate electrode 121
may be formed on the same layer as the gate line GL. Since
the source/drain electrodes 125 and 126 are protruded from
the data line DL, the source and drain electrodes 125 and 126
may be made of the same material as the data line DL. Further,
the source/drain electrodes 125 and 126 may be formed on the
same layer as the data line DL.

[0046] The source and drain electrodes 125 and 126 of the
driving switching element TFT are electrically connected
with an anode 132 of the organic light emitting diode through
a connection electrode 127 and a dummy electrode 128 which
penetrates through a first contact hole 152 formed on a pro-
tection layer 116. Here, the connection electrode 127 and the
dummy electrode 128 may be made of the same opaque
conductive material as the source and drain electrodes 125
and 126. In one embodiment, the connection electrode 127
and the dummy electrode 128 are formed in a stacking struc-
ture of MoW, AINd, and MoW.

[0047] The driving switching element TFT is electrically
connected with the anode 132 of the organic light emitting
diode through the connection electrode 127 and the dummy
electrode 128 to control an amount of current which flows
through the organic light emitting diode.

[0048] Theorganic light emitting diode (which includes the
active area A of FIG. 1A) emits light of red, green, or blue
color as the current of the driving switching element TFT
flows to display image information (e.g., predetermined
image information), and includes the anode 132, a cathode
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which is an opposing electrode, and an organic emission layer
which is interposed therebetween to emit light.

[0049] Theanode 132 is formed on the protection layer 116
and the connection electrode 127 of the inactive area N and on
the protection layer 116 of the active area A. The anode 132 is
made of a transparent conductive material to allow light emit-
ted from the organic emission layer to be emitted outside of
the display device. As the transparent conductive material,
indium tin oxide (ITO), tin oxide (TO or Sn0O,), indium zinc
oxide (IZO), indium tin zinc oxide (ITZO), or a combination
thereof may be used.

[0050] The anode 132 is formed on the dummy electrode
128 which is made of the same opaque conductive material as
the source and drain electrodes 125 and 126, and is electri-
cally connected with the dummy electrode 128. Therefore, a
resistance component of the anode 132 which is made of a
transparent conductive material may be compensated for.
That is, the dummy electrode 128 which is made of an opaque
conductive material reduces a resistance difference between
the anode 132 made of the transparent conductive material
and the source and drain electrodes 125 and 126 made of the
opaque conductive material.

[0051] A planarization layer 118 which is formed on a
generally overall (or entire) surface of the substrate 110 to
cover the anode 132 exposes the active area A. The organic
emission layer is formed in the exposed active area A and is
divided by the unit of the sub-pixel P and emits red, green, and
blue lights in units of the sub-pixels P to display an image.
The organic emission layer emits light while excitons formed
by combining holes and electrons which are injected from the
anode 132 and the cathode, respectively, fall to a ground state.

[0052] The cathode is electrically connected to the power
supply wires VDD1 and VDD2 and is formed on the overall
surface of the substrate 110. The cathode, for example, may
be made of the opaque conductive material or the transparent
conductive material depending on an emission direction of
the organic emission layer.

[0053] The power supply wires which are electrically con-
nected with the cathode of the organic light emitting diode
include the first power supply wire VDD, the second power
supply wire VDD2, and a dummy power supply wire 129.

[0054] The first power supply wire VDDI1 extends in a
vertical direction at one portion of a long side of the plurality
of sub-pixels P. The first power supply wire VDD1 is arranged
spaced apart from and in parallel to the data line DL between
the horizontally adjacent sub-pixels P or a first power supply
wire VDD1 of an adjacent sub-pixel P.

[0055] The first power supply wire VDD1 may be made of
the opaque conductive material and made of the same mate-
rial as the source and drain electrodes 125 and 126 or the data
line DL. The first power supply wire VDD1 may be formed on
the same layer as the source/drain electrodes 125 and 126 or
the data line DL.

[0056] The dummy power supply wire 129 is overlapped
with the first power supply wire VDDI1 with the protection
layer 116 interposed therebetween and is electrically con-
nected with the first power supply wire VDD1 through a
plurality of second contact holes 154 formed through the
protection layer 116. Here, the dummy power supply wire
129 is made of the opaque conductive material to reduce the
resistance of the electrically connected first power supply
wire VDDI1, thereby preventing or reducing the voltage drop
(e.g., IR drop) of the first power supply wire VDDI1.
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[0057] The dummy power supply wire 129 is made of the
same opaque conductive material and formed on the same
layer as the dummy electrode 128 which electrically connects
the driving switching element TFT and the anode 132 of the
organic light emitting diode to each other. In one embodi-
ment, the dummy power supply wire 129 is formed as a
stacked structure of MoW, AINd, and MoW.

[0058] In FIG. 1, the dummy power supply wire 129 is
formed on the first power supply wire VDD1. In one embodi-
ment, there is no transparent conductive material and a layout
margin is ensured, the dummy power supply wire 129 may be
formed (or may also be formed) on the second power supply
wire VDD2.

[0059] In the described embodiment, the width of the
dummy power supply wire 129 is smaller than the width of
the first power supply wire VDDI1 by the layout margin and
the length of the dummy power supply wire 129 is smaller
than the length of the sub-pixel P. A protection electrode 134
for protecting the dummy power supply wire 129 from being
etched at the time of performing an etching process is located
on the dummy power supply wire 129. The protection elec-
trode 134 may be made of the same transparent conductive
material as the anode 132.

[0060] As such, in one exemplary embodiment of the
present invention, since the IR drop is reduced or solved by
forming the dummy power supply wire 129 on the first power
supply wire VDD1 and/or the second power supply wire
VDD2, it is possible to uniformly and stably drive the image
quality of the organic electroluminescent display device. Fur-
ther, in an exemplary embodiment of the present invention,
the line width of the first power supply wire VDDI1 is reduced
by configuring the dummy power supply wire 129 on the first
power supply wire VDD1 and/or the second power supply
wire VDD2 in a stacking structure so as to comparatively
ensure layout margins of other wires.

[0061] The second power supply wire VDD2 extends in a
horizontal direction at one portion of a short side of the
plurality of sub-pixels P. The second power supply wire
VDD2 is disposed between vertically adjacent sub-pixels P
and arranged spaced apart from and in parallel to the gate line
GL to be electrically connected with the first power supply
wire VDD1 through a third contact hole 156.

[0062] The second power supply wire VDD2 may be made
of an opaque conductive material and made of the same
material as the source and drain electrodes 125 and 126 or the
data line DL. The second power supply wire VDD2 may be
formed on the same layer as the source/drain electrodes 125
and 126 or the data line DL.

[0063] Referring to FIG. 2, an organic electroluminescent
display device according to a second exemplary embodiment
of the present invention includes a plurality of sub-pixels P
which are positioned at crossing regions of a plurality of gate
lines GL and a plurality of data lines DL, and power supply
wires which supply power to the plurality of sub-pixels P. The
power supply wires include a first power supply wire VDD1
and a second power supply wire VDD2.

[0064] The organic electroluminescent display device
according to the second exemplary embodiment of the
present invention is substantially the same as the organic
electroluminescent display device according to the first
exemplary embodiment in components and descriptions
thereof except for the gate line GL, the second power supply
wire VDD2, the dummy power supply wire 229, and a con-
nection structure of the gate line GL and the gate electrode
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221. Therefore, like elements refer to like reference numerals
and a description of like reference numerals will be omitted.
[0065] The gate line GL and the second power supply wire
VDD2 of the organic electroluminescent display device
according to the second exemplary embodiment of the
present invention are made of the same material and formed
on the same layer as the connection electrode electrically
connecting the driving switching element TFT and the anode
132 to each other, the dummy electrode 128, or the dummy
power supply wire 129. As a result, the gate line GL and the
gate electrode 221 are electrically connected to each other
through a contact hole 258.

[0066] The first power supply wire VDDI1 extends in a
vertical direction (e.g., a column direction) at one portion of
a long side of a plurality of sub-pixels P. The first power
supply wire VDD1 is arranged spaced apart from and in
parallel to the data line DL between the horizontally adjacent
sub-pixels P or a first power supply wire VDD1 of an adjacent
sub-pixel P.

[0067] The first power supply wire VDD1 may be made of
an opaque conductive material and may be made of the same
material as the source and drain electrodes 125 and 126 or the
data line DL in view of the manufacturing process. The first
power supply wire VDD1 may be formed on the same layer as
the source/drain electrodes 125 and 126 or the data line DL.
[0068] The dummy power supply wire 229 is overlapped
with the first power supply wire VDD1 and is electrically
connected with the first power supply wire VDD1 through a
plurality of second contact holes 154 which are formed
through a protection layer. Here, the dummy power supply
wire 229 is made of the opaque conductive material to reduce
the resistance of the electrically connected first power supply
wire VDDI, thereby preventing or reducing the voltage drop
(e.g., IR drop) of the first power supply wire VDDI1.

[0069] The dummy power supply wire 229 is made of the
same opaque conductive material and formed on the same
layer as the dummy electrode which electrically connects the
driving switching element TFT and the anode 132 of the
organic light emitting diode to each other. In one embodi-
ment, the dummy power supply wire 229 is formed in a
stacked structure of MoW, AINd, and MoW.

[0070] Thedummy power supply wire 229 is disposed at an
area where a layout margin is ensured without the transparent
conductive material. In one embodiment, since a protection
electrode 134 is formed on the second power supply wire
VDD2, the dummy power supply wire 229 is formed only on
the first power supply wire VDDI1.

[0071] In the described embodiment, the width of the
dummy power supply wire 229 is smaller than the width of
the first power supply wire VDD1 by the layout margin and
the length of the dummy power supply wire 229 is smaller
than the length of the long side of the sub-pixel P. The pro-
tection electrode 134 for protecting the dummy power supply
wire 229 from being etched at the time of performing an
etching process is located on the dummy power supply wire
229. The protection electrode 134 may be made of the same
transparent conductive material as the anode 132.

[0072] As such, in one exemplary embodiment of the
present invention, since the IR drop is solved or reduced by
forming the dummy power supply wire 229 on the first power
supply wire VDD1 and/or the second power supply wire
VDD2, it is possible to uniformly and stably drive the image
quality of the organic electroluminescent display device. Fur-
ther, in one exemplary embodiment of the present invention,
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the line width of the first power supply wire VDDI1 is reduced
by configuring the dummy power supply wire 229 on the first
power supply wire VDD1 in a stacked structure so as to
comparatively ensure layout margins of other wires.

Manufacturing Method of Organic Electroluminescent Dis-
play Device

[0073] Hereinafter, a manufacturing method of the organic
electroluminescent display device shown in FIG. 1A will be
described with reference to FIGS. 3A to 3H.

[0074] Referring to FIG. 3A, a first conductive material is
first deposited on a substrate 110 and thereafter, a first opaque
conductive material is patterned by a photolithography pro-
cess and an etching process to form a gate electrode 121.
[0075] As the first opaque conductive material, a single
layer of molybdenum (Mo), tungsten (W), titanium (T1), cop-
per (Cu), aluminum (Al), neodymium (Nd), or chromium
(Cr), a single layer of an alloy thereof, a multilayer structure
of'the above metals, or a multilayer structure of alloys thereof
may be used. Meanwhile, before forming the gate electrode
121 by using the first opaque conductive material, a process of
forming a buffer layer for preventing or reducing etching
damage on the substrate 110 may be performed.

[0076] Referringto FIG. 3B, a gate insulating layer 112 and
an amorphous silicon layer are sequentially deposited on an
overall (or entire) surface of the substrate 110 where the gate
electrode 121 is formed and thereafter, the amorphous silicon
layer is crystallized and patterned to form a first semiconduc-
tor layer 123.

[0077] The gate insulating layer 112 may be formed on the
overall surface of the substrate 110 where the gate electrode
121 may be formed as a single layer of an inorganic insulating
material such as a silicon nitride film (SiNx), a silicon oxide
film (SiO,), and the like or a multilayer thereof. The first
semiconductor layer 123, which may be a crystallized amor-
phous silicon layer, is overlapped with the gate electrode 121
with the gate insulating layer 112 interposed therebetween.
[0078] Referring to FIG. 3C, an insulating material layer is
deposited on the substrate 110 where the first semiconductor
layer 123 is formed, and thereafter, is patterned through the
photolithography and etching processes to form an etch stop-
per 114 on the first semiconductor layer 123 that is over-
lapped with the gate electrode 121. The etch stopper 114 is
used for preventing or protecting a channel region from being
damaged in the etching process.

[0079] Referring to FIG. 3D, an n+ layer and a second
opaque conductive material are deposited on the overall sur-
face of the substrate 110 including the etch stopper 114 and
thereafter, is patterned through the photolithography and
etching processes to form a second semiconductor layer 124,
and a source electrode 125 and a drain electrode 126, thereby
completing a driving switching element TFT. At this time, a
data line DL and a first power supply wire VDDI1 are also
formed on the gate insulating layer 112.

[0080] The source electrode 125 and the drain electrode
126 are horizontally spaced apart from each other and are
partially overlapped with respective sides of the etch stopper
114, and are also partially overlapped with respective sides of
the gate electrode 121 with the first semiconductor layer 123
and the second semiconductor layer 124 interposed therebe-
tween.

[0081] As a second opaque conductive material, a single
layer of molybdenum (Mo), tungsten (W), titanium (T1), cop-
per (Cu), aluminum (Al), neodymium (Nd), or chromium
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(Cr), a single layer of an alloy thereof, a multilayer structure
of two or more of the above metals, or a multilayer structure
of alloys thereof may be used. The second semiconductor
layer 124 is formed by an n+ doped amorphous silicon layer.
[0082] Referring to FIG. 3E, the protection layer 116 is
deposited on the overall surface of the substrate 110 where the
driving switching element TFT, the data line DL, and the first
power supply wire VDD1 are formed and thereafter, pat-
terned through the photolithography and etching processes to
form a first contact hole 152 and a plurality of second contact
holes 154.

[0083] The first contact hole 152 exposes a drain electrode
126 of the driving switching element and the plurality of
second contact holes 154 expose the first power supply wire
VDDI. The protection layer 116, for example, may be formed
by a single layer such as a silicon oxide film SiO, or a silicon
nitride film SiNx or a multilayer thereof through a PECVD
deposition method.

[0084] Referring to FIG. 3F, a third opaque conductive
material is deposited on the substrate 110, and thereatter, is
patterned through the photolithography and etching pro-
cesses to form a connection electrode 127, adummy electrode
128, and a dummy power supply wire 129 concurrently (e.g.,
at the same time).

[0085] As athird opaque conductive material, a single layer
of molybdenum (Mo), tungsten (W), titanium (T1), copper
(Cu), aluminum (Al), neodymium (Nd), or chromium (Cr), a
single layer of an alloy thereof, a multilayer structure of two
or more of the above metals, or a multilayer structure of alloys
thereof may be used.

[0086] The connection electrode 127 is formed in the first
contact hole 152 to be electrically connected with the drain
electrode 126 exposed through the first contact hole 152 and
the dummy electrode 128 is formed on the connection elec-
trode 127 and the protection layer 116 to be electrically con-
nected with the connection electrode 127. Here, the connec-
tion electrode 127 and the dummy electrode 128 are integrally
formed by the same material. In one embodiment, the con-
nection electrode 127 and the dummy electrode 128 are made
of the same material as the source and drain electrodes 125
and 126 in order to reduce or prevent incurring additional
process cost.

[0087] The dummy power supply wire 129 is formed on the
protection layer 116 to be overlapped with the first power
supply wire VDD1 with the protection layer 116 interposed
therebetween. Some of the material for the dummy power
supply wire 129 fills the second contact holes 154, such that
the dummy power supply wire 129 is electrically connected
with the first power supply wire VDD1 exposed through the
plurality of second contact holes 154. Here, the dummy
power supply wire 129 is made of the third opaque conductive
material to reduce the resistance of the electrically connected
first power supply wire VDDI1, thereby preventing or reduc-
ing the voltage drop (e.g., IR drop) of the first power supply
wire VDDI1.

[0088] As such, in one exemplary embodiment of the
present invention, since the IR drop is reduced or solved by
forming the dummy power supply wire 129 on the first power
supply wire VDD1 and/or the second power supply wire
VDD2, it is possible to stably drive the organic electrolumi-
nescent display device to achieve a substantially uniform
image quality. Further, in one exemplary embodiment of the
present invention, the line width of the first power supply wire
VDD1 is reduced by configuring the dummy power supply
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wire 129 on the first power supply wire VDD1 and/or the
second power supply wire VDD2 in a stacked structure so as
to comparatively ensure layout margins of other wires.
[0089] The dummy power supply wire 129 may be formed
in a stacked structure of MoW, AINd, and MoW at the same
time as the connection electrode 127 and the dummy elec-
trode 128. In one exemplary embodiment of the present
invention, the dummy power supply wire 129 is made of the
same material and is formed by the same process as the
dummy electrode 128 so as to prevent or reduce the IR drop
while simplifying a process without an additional process.
[0090] In one embodiment, the width of the dummy power
supply wire 129 is smaller than the width of the first power
supply wire VDD1 by a layout margin. Meanwhile, in FIG.
3F, the dummy power supply wire 129 is formed on the first
power supply wire VDDI1, but if there is no transparent con-
ductive material and the layout margin is ensured, the dummy
power supply wire 129 may be formed on the second power
supply wire VDD2.

[0091] Referring to FIG. 3G, the transparent conductive
material is deposited, and thereafter, is patterned through the
photolithography and etching processes to form an anode 132
and a protection electrode 134. The anode 132 is formed on a
dummy electrode 128 of an inactive area N and a protection
layer 116 of an active area A, and is electrically connected
with the drain electrode 126 of the driving switching element
TFT.

[0092] Herein, one sub-pixel may be defined by the inactive
area N where the driving switching elements TFT and wires
are formed and the active area A for displaying an image with
light emitted from an organic emission layer.

[0093] The protection electrode 134 is formed on the
dummy power supply wire 129 to cover the dummy power
supply wire 129 in order to protect or prevent the dummy
power supply wire 129 from being damaged in the patterning
process for forming the anode 132. According to one exem-
plary embodiment of the present invention, the protection
electrode 134 made of the same material as the anode 132 is
provided on the dummy power supply wire 129 to protect or
prevent the dummy power supply wire 129 from being dam-
aged without an additional process, thereby improving the
reliability of the organic electroluminescent display device.

[0094] As the transparent conductive material of which the
anode 132 and the protection electrode 134 are made, indium
tin oxide (ITO), tin oxide (TO or SnO,), indium zinc oxide
(IZ0O), indium tin zinc oxide (ITZO), or a combination
thereof may be used.

[0095] Referring to FIG. 3H, a planarization layer 118 is
deposited on the overall surface of the substrate 110, and
thereafter, an opening is formed to expose the anode 132 of
the active area. The planarization layer 118 may be formed by
a single layer such as a silicon oxide film SiO, or a silicon
nitride film SiNx or a multilayer thereof through the PECVD
deposition method.

[0096] Thereafter, an organic emission layer is formed in
the active area A and a cathode electrically connected with the
power supply wire is formed to complete the organic elec-
troluminescent display device according to one exemplary
embodiment of the present invention.

[0097] While the present invention has been described in
connection with certain exemplary embodiments, it is to be
understood that the invention is not limited to the disclosed
embodiments, but, on the contrary, is intended to cover vari-
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ous modifications and equivalent arrangements included
within the spirit and scope of the appended claims, and
equivalents thereof.

What is claimed is:

1. An organic electroluminescent display device compris-
ing:

a plurality of sub-pixels, each of the sub-pixels comprising
an active area for displaying an image and an inactive
area other than the active area, wherein a driving switch-
ing element is in the inactive area, and is configured to
supply a driving current; and

a power supply wire for supplying power to the sub-pixels,

wherein the power supply wire comprises:

a first power supply wire extending in a first direction
along long sides of the sub-pixels;

a dummy power supply wire on the first power supply
wire and electrically connected with the first power
supply wire; and

a second power supply wire extending in a second direc-
tion along short sides of the sub-pixels.

2. The device of claim 1, wherein the dummy power supply
wire comprises an opaque conductive material.

3. The device of claim 1, wherein the dummy power supply
wire comprises a same material as a dummy electrode elec-
trically connected with the driving switching element.

4. The device of claim 1, wherein the dummy power supply
wire is formed at the same layer as the dummy electrode
electrically connected with the driving switching element.

5. The device of claim 1, wherein the dummy power supply
wire has a stacked structure of MoW, AINd, and MoW.

6. The device of claim 1, wherein the dummy power supply
wire is electrically connected with the first power supply wire
through a plurality of contact holes formed through a protec-
tion layer which is on the first power supply wire, and is
overlapped with the first power supply wire with the protec-
tion layer interposed therebetween.

7. The device of claim 1, wherein a width of the dummy
power supply wire is smaller than a width of the first power
supply wire.

8. The device of claim 1, further comprising a protection
electrode on the dummy power supply wire and covers the
dummy power supply wire.

9. The device of claim 8, wherein the protection electrode
comprises a transparent conductive material.

10. The device of claim 8, wherein the protection electrode
comprises a same material as an anode of an organic light
emitting diode driven by a driving signal of the driving
switching element.

11. A manufacturing method of an organic electrolumines-
cent display device, comprising:

sequentially forming a gate electrode, a gate insulating
layer, and a semiconductor layer overlapped with the
gate electrode on a substrate;

forming a data line and a first power supply wire while
forming a driving switching element by forming a
source electrode and a drain electrode on the semicon-
ductor layer, the source electrode and the drain electrode
being spaced from each other and being partially over-
lapped with respective sides of the gate electrode;

forming a protection layer on a substantially entire surface
of the substrate, the first protection layer having a first
contact hole exposing the drain electrode and a plurality
of second contact holes exposing the first power supply
wire;
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forming a connection electrode and a dummy electrode
which are electrically connected with the drain electrode
exposed through the first contact hole and a dummy
power supply wire electrically connected with the first
power supply wire exposed through the plurality of sec-
ond contact holes; and
forming an anode on the dummy electrode and forming a
protection electrode on the dummy power supply wire.
12. The method of claim 11, wherein the dummy power
supply wire comprises an opaque conductive material.
13. The method of claim 11, wherein the dummy power
supply wire has a stacked structure of MoW, AINd, and Mo W.
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14. The method of claim 11, wherein the dummy power
supply wire is formed on the same layer and by the same
process as the dummy electrode, and comprises the same
material as the dummy electrode.

15. The method of claim 11, wherein the dummy power
supply wire is overlapped with the first power supply wire,
and a width of the dummy power supply wire is smaller than
a width of the first power supply wire.

16. The method of claim 11, wherein the protection elec-
trode comprises a transparent conductive material and is
formed at the same time as the anode.
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