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(57) ABSTRACT

An organic light emitting display device including;: a plurality
of first wirings extending in a first direction; and a plurality of
second wirings extending in a second direction that crosses
the first direction, wherein at least one of the plurality of first
wirings includes a first conductive layer and a second con-
ductive layer that extends from an upper portion of the first
conductive layer to the same layer as the first conductive layer
or a lower layer than the first conductive layer.
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ORGANIC LIGHT EMITTING DISPLAY
DEVICE AND METHOD OF
MANUFACTURING THE SAME

CLAIM PRIORITY

[0001] This application makes reference to, incorporates
the same herein, and claims all benefits accruing under 35
U.S.C. §119 from an application earlier filed in the Korean
Intellectual Property Office on 17 Oct. 2012 and there duly
assigned Serial No. 10-2012-0115610.

BACKGROUND OF THE INVENTION

[0002] 1. Field of the Invention

[0003] The present invention generally relates to an organic
light emitting display device.

[0004] 2. Description of the Related Art

[0005] An organic light emitting display device generally
includes a thin film transistor (TFTsp electroluminescence
device (hereinafter, referred to as an EL device) that may be
driven by the thin film transistor (TFT) and displays an image.
[0006] The above information disclosed in this Related Art
section is only for enhancement of understanding of the back-
ground of the invention and therefore it may contain infor-
mation that does not form the prior art that is already known
to a person of ordinary skill in the art.

SUMMARY OF THE INVENTION

[0007] The present invention provides an organic light
emitting display device that may reduce a resistance of a
wiring.

[0008] The present invention also provides an organic light
emitting display device that may reduce a parasitic capaci-
tance.

[0009] According to an aspect of the present invention,
there is provided an organic light emitting display device
including: a plurality of first wirings extending in a first
direction; and a plurality of second wirings extending in a
second direction that crosses the first direction, wherein at
least one of the plurality of first wirings includes a first con-
ductive layer and a second conductive layer that extends from
an upper portion of the first conductive layer to the same layer
as the first conductive layer or a lower layer than the first
conductive layer.

[0010] The first wirings and the second wirings may cross
one another to define a plurality of pixels, and each of the
plurality of pixels may include an organic light emitting
device (OLED) including a pixel electrode, an intermediate
layer including an organic emission layer, and an opposite
electrode and a switching device including a gate electrode
and source and drain electrodes, and the second conductive
layer extends from the upper portion of the first conductive
layer to a direction in which the second conductive layer may
be far away from the opposite electrode.

[0011] As the second conductive layer gets farther away
from the first conductive layer, the second conductive layer
may extend to be far away from the opposite electrode.
[0012] The first wirings may be scan wirings that supply a
scan signal to the pixels.

[0013] The organic light emitting display device may fur-
ther include: a substrate; and a buffer layer disposed on the
substrate, wherein the first wirings and the second wirings are
formed on the buffer layer.
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[0014] Parts of the second conductive layer may be formed
on the buffer layer.

[0015] The organic light emitting display device may fur-
ther include a first insulating layer formed between the buffer
layer and the first conductive layer.

[0016] A first opening may be formed on the first insulating
layer so that part of the second conductive layer contacts the
buffer layer.

[0017] The organic light emitting display device may fur-
ther include a second insulating layer disposed on the first
insulating layer and covering the first conductive layer.
[0018] A second opening may be formed on the second
insulating layer so that part of the second conductive layer
contacts the buffer layer or the first insulating layer.

[0019] Thefirst conductive layer and the second conductive
layer may be connected to each other via a contact hole
formed in the second insulating layer.

[0020] Thesecond conductive layermay be disposed onthe
buffer layer by covering part of the first conductive layer.
[0021] The first conductive layer may be formed as the
same layer as the gate electrode.

[0022] The first conductive layer may be formed of the
same material as material used in forming the gate electrode.
[0023] The second conductive layer may be formed of the
same material as material used in forming the source and
drain electrodes.

[0024] The first conductive layer may include a plurality of
sub-conductive layers that are formed to be spaced apart from
each other by a predetermined distance.

[0025] Each of the plurality of sub-conductive layers may
be connected to the second conductive layer.

[0026] The second conductive layer may cover part of each
sub-conductive layer.

[0027] The second conductive layer formed between the
plurality of sub-conductive layers may be disposed on the
same layer as the plurality of sub-conductive layers or a lower
layer than the plurality of sub-conductive layers.

[0028] According to another aspect of the present inven-
tion, there is provided an organic light emitting display device
including: a plurality of pixels including an organic light
emitting device (OLED) including a pixel electrode, an intet-
mediate layer including an organic emission layer, and an
opposite electrode and a switching device including a gate
electrode and source and drain electrodes; a plurality of scan
wirings connected to each of the plurality of pixels and sup-
plying scan signals to the pixels; and a plurality of data
wirings connected to each of the pixels and supplying data
signals to the pixels, wherein at least one of the scan wirings
includes a first conductive layer and a second conductive
layer that extends from an upper portion of the first conduc-
tive layer to a direction in which the second conductive layer
may be far away from the opposite electrode.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] A more complete appreciation of the invention, and
many of the attendant advantages thereof, will be readily
apparent as the same becomes better understood by reference
to the following detailed description when considered in con-
junction with the accompanying drawings, in which like ref-
erence symbols indicate the same or similar components,
wherein:

[0030] FIG. 1is a schematic plan view of an organic light
emitting display device according to an embodiment of the
present invention;
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[0031] FIG. 2is a view showing a schematic structure of a
wiring of one pixel block of FIG. 1;

[0032] FIG. 3 is a circuit diagram of one pixel of FIG. 2;
[0033] FIG. 4 is a schematic cross-sectional view of some
elements of a pixel of the organic light emitting display device
illustrated in FIG. 1;

[0034] FIG. 51is a plan view of part of a scan wiring corre-
sponding to one pixel, according to an embodiment of the
present invention;

[0035] FIG. 6 is a cross-sectional view taken along a line
[I-IT of FIG. 5;
[0036] FIG. 7 is a cross-sectional view taken along a line

HI-1I of FIG. 5;

[0037] FIG. 8is a plan view of part of a scan wiring corre-
sponding to one pixel, according to another embodiment of
the present invention;

[0038] FIG. 9is a plan view of part of a scan wiring corre-
sponding to one pixel, according to another embodiment of
the present invention; and

[0039] FIG. 10 is a cross-sectional view taken along a line
IV-IV of FIG. 9.

DETAILED DESCRIPTION OF THE INVENTION

[0040] The example embodiments are described more fully
hereinafter with reference to the accompanying drawings.
The inventive concept may, however, be embodied in many
different forms and should not be construed as limited to the
example embodiments set forth herein. In the drawings, the
sizes and relative sizes of layers and regions may be exagger-
ated for clarity.

[0041] It will be understood that when an element or layer
1s referred to as being “on,” “connected to” or “coupled to”
another element or layer, it can be directly on, connected or
coupled to the other element or layer or intervening elements
or layers may be present. In contrast, when an element is
referred to as being “directly on,” “directly connected to” or
“directly coupled to” another element or layer, there are no
intervening elements or layers present. Like or similar refer-
ence numerals refer to like or similar elements throughout. As
used herein, the term “and/or” includes any and all combina-
tions of one or more of the associated listed items.

[0042] It will be understood that, although the terms first,
second, third etc. may be used herein to describe various
elements, components, regions, layers, patterns and/or sec-
tions, these elements, components, regions, layers, patterns
and/or sections should not be limited by these terms. These
terms are only used to distinguish one element, component,
region, layer pattern or section from another region, layer,
pattern or section. Thus, a first element, component, region,
layer or section discussed below could be termed a second
element, component, region, layer or section without depart-
ing from the teachings of example embodiments.

[0043] Spatially relative terms, such as “beneath,” “below,”
“lower,” “above,” “upper” and the like, may be used herein for
ease of description to describe one element or feature’s rela-
tionship to another element(s) or feature(s) as illustrated in
the figures. It will be understood that the spatially relative
terms are intended to encompass different orientations of the
device in use or operation in addition to the orientation
depicted in the figures. For example, if the device in the
figures is turned over, elements described as “below” or
“beneath” other elements or features would then be oriented
“above” the other elements or features. Thus, the exemplary
term “below” can encompass both an orientation of above and
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below. The device may be otherwise oriented (rotated 90
degrees or at other orientations) and the spatially relative
descriptors used herein interpreted accordingly. Still further,
when an element is described as being “far away” from
another element this may indicate that the two elements are
positioned within the structure with a significant physical
distance between them and that intervening structures may or
may not exist between these elements.

[0044] The terminology used herein is for the purpose of
describing particular example embodiments only and is not
intended to be limiting of the invention. As used herein, the
singular forms “a,” “an” and “the” are intended to include the
plural forms as well, unless the context clearly indicates oth-
erwise. It will be further understood that the terms “com-
prises” and/or “comprising,” when used in this specification,
specify the presence of stated features, integers, steps, opera-
tions, elements, and/or components, but do not preclude the
presence or addition of one or more other features, integers,
steps, operations, elements, components, and/or groups
thereof.

[0045] Example embodiments are described herein with
reference to cross sectional illustrations that are schematic
illustrations of illustratively idealized example embodiments
(and intermediate structures) of the inventive concept. As
such, variations from the shapes of the illustrations as a result,
for example, of manufacturing techniques and/or tolerances,
areto beexpected. Thus, example embodiments should not be
construed as limited to the particular shapes of regions illus-
trated herein but are to include deviations in shapes that result,
for example, from manufacturing. The regions illustrated in
the figures are schematic in nature and their shapes are not
intended to illustrate the actual shape of a region of a device
and are not intended to limit the scope of the inventive con-
cept.

[0046] Unless otherwise defined, all terms (including tech-
nical and scientific terms) used herein have the same meaning
as commonly understood by one of ordinary skill in the art to
which this inventive concept belongs. It will be further under-
stood that terms, such as those defined in commonly used
dictionaries, should be interpreted as having a meaning that is
consistent with their meaning in the context of the relevant art
and will not be interpreted in an idealized or overly formal
sense unless expressly so defined herein.

[0047] Inan organic light emitting display device, the TEFT
has a structure in which a gate electrode, an active layer, and
source and drain electrodes are stacked on a substrate. Thus,
if a current is supplied to the gate electrode via a wiring
arranged on the substrate, the current flows through the
source and drain electrodes via the active layer, and simulta-
neously, the current flows through a pixel electrode of the EL
device connected to the source and drain electrodes.

[0048] The EL device may include the pixel electrode, an
opposite electrode that faces the pixel electrode, and an emis-
sion layer interposed between the pixel electrode and the
opposite electrode. If a current flows through the pixel elec-
trode via the TFT in the above structure, as described above,
an appropriate voltage may be generated between the pixel
electrode and the opposite electrode, and thus an emission
operation may be performed by the emission layer so that an
image can be displayed.

[0049] As the size of the organic light emitting display
device increases, a resistance of a wiring, such as a gate
wiring or a data wiring, increases, and as a parasitic capaci-
tance increases, signal delay occurs.
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[0050] FIG. 1is a schematic plan view of an organic light
emitting display device 1 according to an embodiment of the
present invention, and FIG. 2 is a view showing a schematic
structure of a wiring of one pixel block of FIG. 1.

[0051] Referring to FIGS. 1 and 2, the organic light emit-
ting display device 1 according to the present embodiment
includes a display region Al and a non-display region A2 that
are indicated on a substrate 10.

[0052] The display region Al in which an image may be
displayed, may be indicated in a region including the center of
the substrate 10, and the non-display region A2 may be
arranged around the display region Al.

[0053] A plurality of pixels P in which an image may be
displayed, are included in the display region Al.

[0054] Each of the plurality of pixels P may be defined as a
scan wiring S that extends in a first direction X and a data
wiring D that extends in a second direction Y perpendicular to
the first direction X. The data wiring D applies a data signal
provided by a data driving unit (not shown) disposed in the
non-display region A2 to each pixel P, and the scan wiring S
applies a scan signal provided by a scan driving unit (not
shown) disposed in the non-display region A2 to each pixel P.
Although, in FIG. 2, the data wiring D extends in the second
direction Y and the second wiring S extends in the first direc-
tion X, aspects of the present invention are not limited thereto.
That is, directions in which the data wiring D and the scan
wiring S respectively extend, may be reverse.

[0055] Each pixel P may be connected to a first power
supply line V1 that extends in the second direction Y. The first
power supply line V1 applies a first power ELVDD (see FIG.
3) provided by a first power driving unit (not shown) disposed
in the non-display region A2 to each pixel P. Although not
shown in FIG. 2, each pixel P receives a second power ELVSS
(see FIG. 3). Each pixel P controls a current amount that may
be supplied to the second power ELVSS from the first power
ELVDD via an organic light emitting device (OLED), in
response to the data signal. Then, light having predetermined
brightness may be generated from the organic light emitting
device (OLED).

[0056] FIG. 3 is a circuit diagram of one pixel of FIG. 2.
[0057] Referring to FIG. 3, a pixel includes the OLED and
a pixel circuit C that supplies a current to the OLED.

[0058] A pixel electrode of the OLED may be connected to
the pixel circuit C, and an opposite electrode (see 20 of FIG.
4) may be connected to the second power ELVSS. The OLED
generates light having predetermined brightness in response
to the current supplied by the pixel circuit C.

[0059] An active matrix type organic light emitting display
device includes at least two transistors and at least one capaci-
tor. In detail, the active matrix type organic light emitting
display device includes a switching transistor for transmitting
the data signal, a driving transistor for driving the OLED in
response to the data signal, and a capacitor for maintaining a
data voltage. Here, the number of TFTs and the number of
capacitors are not limited thereto, and more TFTs 21 and 23
and more capacitors 22 may be disposed.

[0060] A gateelectrode 214 of a first transistor TR1 may be
connected to the scan wiring (see S of FIG. 2), a first electrode
of the first transistor TR1 may be connected to the data wiring
(see D of FIG. 2), and a second electrode of the first transistor
TR1 may be connected to a first node N1. That is, a scan signal
Scan(n) may be input to the gate electrode 214 of the first
transistor TR1, and a data signal Data(m) may be input to the
first electrode of the first transistor TR1.
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[0061] The gate electrode 214 of a second transistor TR2
may be connected to the first node N1, a first electrode of the
second transistor TR2 may be connected to the first power
ELVDD, and a second electrode of the second transistor TR2
may be connected to the pixel electrode of the OLED. Here,
the second transistor TR2 serves as a driving transistor.
[0062] A first capacitor C,, may be connected between the
first node N1 and the first electrode of the second transistor
TR2, i.e., the first power ELVDD).

[0063] FIG. 4 is a schematic cross-sectional view of some
elements of the pixel of the organic light emitting display
device 1 illustrated in FIG. 1.

[0064] Referring to FIG. 4, the second transistor TR2, the
first capacitor C_, and the OLED are disposed on the substrate
10.

[0065] The substrate 10 may be formed of a transparent

glass material having a main ingredient of SiO,. Material
used in forming the substrate 10 is not limited thereto, and the
substrate 10 may also be formed of a transparent plastic
material. Also, the substrate 10 may be a flexible substrate.
The flexible substrate 10 has a lower gravity than the glass
substrate 10 and thus may be formed of a polymer material
that is light-weight, is not well broken and is flexible, such as
a flexible plastic film.

[0066] A buffer layer 11 may be further formed on the
substrate 10. The buffer layer 11 may be formed of an inor-
ganic material, such as SiOx, SiNx, SiON, AlO, or AION, or
an organic material, such as acryl or polyimide, or by alter-
nately stacking an organic material and an inorganic material
on the substrate 10. The buffer layer 11 blocks oxygen and
moisture, prevents diffusion of moisture or an impurity gen-
erated in the substrate 10, and adjusts heat transfer speed so
that crystallization of a semiconductor can be well performed.
[0067] The second transistor TR2 may be formed on the
buffer layer 11. A thin film transistor according to the present
embodiment may be a bottom gate type thin film transistor;
however, a thin film transistor having another structure, such
as a top gate type, may be disposed.

[0068] An active layer 212 may be formed on the buffer
layer 11. When the active layer 212 may be formed of poly-
silicon, amorphous silicon may be formed and may be crys-
tallized so as to be changed into polysilicon.

[0069] Various methods of crystallizing amorphous silicon,
such as rapid thermal annealing (RTA), solid phase crystalli-
zation (SPC), eximer laser annealing (ELA), metal induced
crystallization (MIC), metal induced lateral crystallization
(MILC), and sequential lateral solidification (SLS) may be
used; however, a method that does not require a high tem-
perature heating process may be performed so as to apply the
substrate 10 according to the present invention.

[0070] Forexample, when the semiconductor may be crys-
tallized by using a low temperature poly-silicon (LTPS) pro-
cess, activation of the active layer 212 may be performed by
irradiating laser onto the substrate 10 for a short time, thereby
removing time when the substrate 10 may be exposed to a
high temperature of 300° C. or higher and performing the
whole process at a temperature of 300° C. or less. Thus, the
second transistor TR2 may be formed by applying the sub-
strate 10 formed of a polymer material.

[0071] The active layer 212 includes a source region 2125
and a drain region 212a formed by doping N-type or P-type
impurity ions into the active layer 212. A region between the
source region 2125 and the drain region 212a may be a
channel region 212¢ that may be not doped with an impurity.
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[0072] A gate insulating layer 13 may be formed on the
active layer 212. The gate insulating layer 13 has a single
layer structure of SiO, or a double layer structure of Si0, and
SiN,.

[0073] A gate electrode 214 may be formed in a predeter-
mined region of the gate insulating layer 13. The gate elec-
trode 214 may be connected to a gate line (not shown) that
applies a thin film transistor on/off signal. The gate electrode
214 may be formed as a single or multiple conductive layers.
[0074] A drain electrode 216a and a source electrode 2165
are formed above the gate electrode 214. The drain electrode
216a and the source electrode 2165 are respectively con-
nected to the source region 2125 and the drain region 2124 of
the active layer 212 in a state where an interlayer insulating
layer 15 may be interposed between the drain electrode 2164
and the source electrode 2165 and the source region 2125 and
the drain region 212 of the active layer 212. The interlayer
insulating layer 15 may be formed of an insulating material,
such as SiO, or SiNX, or an insulating organic material.
[0075] A pixel-defining layer 18 may be disposed above the
interlayer insulating layer 15 so as to cover the drain electrode
216a and the source electrode 2165. A pixel electrode 114
that may be formed of the same transparent conductive mate-
rial as that of the gate electrode 214 may be formed above the
bufferlayer 11 and the gate insulating layer 13. Resistances of
the drain electrode 216a and the source electrode 2165 may
be smaller than a resistance of the gate electrode 214.
[0076] The pixel electrode 114 may be formed by deposit-
ing metal having a small work function, i.e., Li, Ca, LiF/Ca,
LiF/Al, Al, or Mg, and a compound thereof onto an interme-
diate layer 119 and by forming an auxiliary electrode by using
a transparent electrode-forming material, such as ITO, 170,
Zn0, or In,0,. However, the pixel electrode 114 is not limited
thereto and may be a reflective electrode.

[0077] An intermediate layer 119 may be formed on the
pixel electrode 114 by etching part of the pixel-defining layer
18. The intermediate layer 119 includes at least an organic
emission layer that emits visible rays.

[0078] An opposite electrode 20 as a common electrode
may be formed on the intermediate layer 119. Voltages having
different polarities are applied to the intermediate layer 119
so that the intermediate layer 119 emits light.

[0079] The organic emission layer of the intermediate layer
119 may be formed of a low molecular weight organic mate-
rial or a polymer organic material.

[0080] When the organic emission layer of the intermediate
layer 119 may be formed of a low molecular weight organic
material, the intermediate layer 119 may be formed by stack-
ing a hole injection layer (HIL), a hole transport layer (HTL),
an organic emissive layer (EML), an electron transport layer
(ETL), and an electron injection layer (EIL) in a single or
multiple layer structure.

[0081] Also, organic materials that may be used in forming
the intermediate layer 119 may be copper phthalocyanine
(CuPc), N,N'-Di(naphthalene-1-y1)-N,N'-diphenyl-benzi-
dine (NPB), and tris-8-hydroxyquinoline aluminum)(Alq3).
These low molecular weight organic materials may be formed
by vacuum deposition using masks.

[0082] When the organic emission layer of the intermediate
layer 119 may be formed of a polymer organic material, the
intermediate layer 119 may have a structure including a HTL
and an EML. In this case, the HTL may be formed of PEDOT,
and the EML may be formed of a poly-phenylenevinylene
(PPV)-based and polyfluorene-based polymer organic mate-
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rial. These polymer organic materials may be formed by
screen printing method or an inkjet printing method.

[0083] The intermediate layer 119 is not limited thereto,
and various embodiments may be applied to the intermediate
layer 119.

[0084] Theopposite electrode 20 may bea transparent elec-
trode like the pixel electrode 114, however, may be formed as
a reflective electrode.

[0085] When the opposite electrode 20 is used as the trans-
parent electrode, the opposite electrode 20 may be formed by
depositing metal having a small work function, i.e., Li, Ca,
LiF/Ca, LiF/Al, Al, or Mg, and a compound thereof onto the
intermediate layer 119 and by forming an auxiliary electrode
by using a transparent electrode-forming material, such as
ITO, IZ0, ZnO, or In,0s.

[0086] When the opposite electrode 20 is used as a reflec-
tive electrode, the opposite electrode 20 may be formed by
depositing Li, Ca, LiF/Ca, LiF/Al, Al, or Mg, and acompound
thereof onto the entire surface of the intermediate layer 119.
[0087] Although the pixel electrode 114 may be a transpar-
ent electrode, when the pixel electrode 114 is formed as a
reflective electrode, the pixel electrode 114 may have a shape
corresponding to the shape of an opening of each sub pixel.
Although the opposite electrode 20 may be a transparent
electrode, the opposite electrode 20 may be formed by depos-
iting a reflective electrode onto the entire surface of a display
region. The opposite electrode 20 may not necessarily be
deposited onto the entire surface of the display region and
may be formed in various patterns. In this case, the pixel
electrode 114 and the opposite electrode 20 may be stacked
on the substrate 10 so that their positions are opposite to each
other.

[0088] In the organic light emitting display device accord-
ing to the present embodiment, the pixel electrode 114 may be
used as anode, and the opposite electrode 20 may be used as
cathode. Of course, polarities of the pixel electrode 114 and
the opposite electrode 20 may be opposite to each other.
Although not shown in FIG. 4, a sealing member (not shown)
may be disposed on the opposite electrode 20 so as to face one
surface of the substrate 10.

[0089] A resistance of the scan wiring S may be reduced by
depositing double conductive layers so that signal and voltage
transmission may be easily performed.

[0090] FIG. 5 is a plan view of part of a scan wiring corre-
sponding to one pixel, according to an embodiment of the
present invention, F1G. 6 is a cross-sectional view taken along
alineII-I1 of FIG. 5, and FIG. 7 is a cross-sectional view taken
along a line III-I1I of FIG. 5.

[0091] Referring to FIGS. 5 through 7, the scan wiring S
may be arranged on the buffer layer 11. In detail, the scan
wiring S may include a first conductive layer 512 that may be
disposed on the gate insulating layer 13, and a second con-
ductive layer 516 that may be connected to the first conduc-
tive layer 512, extends from an upper portion of the first
conductive layer 512 to the substrate 10 and may be disposed
on the buffer layer 11.

[0092] For example, the first conductive layer 512 may be
disposed on the gate insulating layer 13, and the second
conductive layer 516 may extend from the upper portion of
the first conductive layer 512 and may be disposed on the
buffer layer 11. However, aspects of the present invention are
not limited thereto. The second conductive layer 516 may also
be disposed on the gate insulating layer 13. The second con-
ductive layer 516 extends from the upper portion of the first
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conductive layer 512 to be far away from the opposite elec-
trode 20. As the second conductive layer 516 gets farther
away from the first conductive layer 512, the second conduc-
tive layer 516 may also be far away from the opposite elec-
trode 20.

[0093] The first conductive layer 512 may be formed on the
same layer as the gate electrode (see 214 of FIG. 4) by using
the same material as material used in forming the gate elec-
trode (see 214 of FIG. 4), and the second conductive layer 516
may be formed of the same material as material used in
forming the source and drain electrodes (see 212a and 2125 of
FIG. 4).

[0094] The scan wiring S may be manufactured as follows.
[0095] Thebuffer layer 11, the gate insulating layer 13, and
a conductive material are formed on the substrate 10. The
above-described conductive material may be formed on the
same layer as the gate electrode 214 by using the same mate-
rial as material used in forming the gate electrode 214. By
patterning the conductive material, the first conductive layer
512 may be formed.

[0096] Next, the interlayer insulating layer 15 may be
deposited onto the gate insulating layer 13 so as to cover the
first conductive layer 512. Then, a first opening h may be
formed by etching the interlayer insulating layer 13 so that
part of the first conductive layer 512 may be exposed, and a
second opening H may be formed by etching the gate insu-
lating layer 13 and the interlayer insulating layer 15 so that the
buffer layer 11 may be exposed. The second opening H may
be greater than the first opening h. Next, the first conductive
layer 512 and the second conductive layer 516 that covers the
first and second openings h and H are deposited. The second
conductive layer 516 may be connected to the first conductive
layer 512 via the first opening h, and part of the second
conductive layer 516 may be formed on the buffer layer 11
that may be lower than the first conductive layer 512, via the
second opening H. Since the first opening h connects the first
conductive layer 512 and the second conductive layer 516, the
first opening h may be referred to as a contact hole.

[0097] In this way, the first conductive laver 512 and the
second conductive layer 516 are electrically connected to
each other via the contact hole so that the entire resistance of
the scan wiring S may be reduced and signal and voltage
transmission may be easily petformed. The contact hole may
be one or more.

[0098] Also, due to the second opening H, part of the sec-
ond conductive layer 516 may be formed lower than the first
conductive layer 512 so that a distance between the opposite
electrode 20 and the second conductive layer 516 may be
increased. Thus, an increase in a parasitic capacitance
between the opposite electrode 20 and the second conductive
layer 516 may be suppressed. In order to maximize a reduc-
tion in the parasitic capacitance, the size of the second open-
ing H may be a size at which as many second conductive
layers 516 as possible may be formed on the second opening
H.

[0099] Since the scan wiring S according to the present
embodiment may be formed by combining the first conduc-
tive layer 512 and the second conductive layer 516, aregion in
which the first conductive layer 512 and the second conduc-
tive layer 516 overlap each other, may be minimized so that an
increase in the parasitic capacitance may be suppressed.
[0100] FIG. 81s a plan view of part of a scan wiring corre-
sponding to one pixel, according to another embodiment of
the present invention. As illustrated in FIG. 8, the first con-

Apr. 17,2014

ductive layer 512 may include a first sub-conductive layer
512a and a second sub-conductive layer 5125 that are formed
on the gate insulating layer 13 to be spaced apart from each
other by a predetermined distance. The second conductive
layer 516 may be formed by connecting the first sub-conduc-
tivelayer 512¢ and the second sub-conductive layer 512b. For
example, the second conductive layer 516 may be formed by
filling the first opening h and the second opening H of each of
the first and second sub-conductive layers 512a and 5124.
[0101] The scan wiring S may be manufactured as follows.
[0102] Thebuffer layer 11, the gate insulating layer 13, and
a conductive material are formed on the substrate 10. The
conductive material may be formed on the same layer as the
gate electrode 214 by using the same material as material used
in forming the gate electrode 214. The conductive material
may be patterned to form the first and second sub-conductive
layers 5124 and 512b.

[0103] Next, the interlayer insulating layer 13 may be
deposited onto the gate insulating layer 13 so as to cover the
first and second sub-conductive layers 512a and 5124. Then,
the interlayer insulating layer 13 may be deposited onto each
of the first and second sub-conductive layers 512a and 5125
so that part of each of the first and second sub-conductive
layers 512a and 5125 may be exposed, thereby patterning the
first opening h. In addition, the gate insulating layer 13 and
the interlayer insulating layer 13 are etched so that the buffer
layer 11 may be exposed, thereby forming the second opening
H. The second opening H may be greater than the first open-
ing h. Next, the second conductive layer 516 may be depos-
ited to cover the first and second sub-conductive layers 512a
and 5124 and the first and second openings h and H. The
second conductive layer 516 may be connected to the first and
second sub-conductive layers 512a and 5124 via the first
opening h, and part of the second conductive layer 516 may be
formed lower than the first and second sub-conductive layers
512a and 5125 via the second opening H. In the present
embodiment, the first conductive layer 512 includes two sub-
conductive layers 512a and 512b. However, aspects of the
preset invention are not limited thereto, and there may be
three or more sub-conductive layers.

[0104] The size of the second opening H may be greater
than the size of the second conductive layer 516 so that a
reduction in the parasitic capacitance may be maximized.
[0105] FIG. 9 is a plan view of part of a scan wiring corre-
sponding to one pixel, according to another embodiment of
the present invention, and FIG. 10 is a cross-sectional view
taken along a line IV-IV of FIG. 9.

[0106] As illustrated in FIGS. 9 and 10, the first conductive
layer 512 may include a first sub-conductive layer 512a and a
second sub-conductive layer 5125 that are formed on the gate
insulating layer 13 to be spaced apart from each other by a
predetermined distance. Then, the gate insulating layer 13
and the interlayer insulating layer 13 are etched so that parts
of the first sub-conductive layer 512a and the second sub-
conductive layer 5125 may be included in the first opening h.
The second conductive layer 516 may be formed on the sec-
ond opening H. Since parts of the first sub-conductive layer
512a and the second sub-conductive layer 5125 are included
in the second opening H and the second conductive layer 516
may be formed on the second opening H. the first opening h is
not required to be formed.

[0107] In this way, the scan wiring S may be formed as
multiple conductive layers so that the resistance of the scan
wiring S may be reduced, and the second conductive layer
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516 may be disposed far away from the opposite electrode 20
so that the parasitic capacitance may be reduced.

[0108] The organic light emitting display device according
to the present invention as described above forms a wiring as
double conductive layers so that the resistance of the wiring
may be reduced.

[0109] In addition, even though the wiring may be formed
as double conductive layers, a maximum distance between
the conductive layer and the opposite electrode is guaranteed
so that an increase in the parasitic capacitance may be sup-
pressed.

[0110] Thus, a load of the wiring is reduced so that a large
organic light emitting display device may be implemented.
[0111] Although the second opening H of the gate insulat-
ing layer 13 and the second opening H of the interlayer
insulating layer 13 have the same sizes, aspects of the present
invention are not limited thereto. The size of the second
opening H of the interlayer insulating layer 13 may be less
than the size of the second opening H of the gate insulating
layer 13. In addition, the second opening H may be formed
only on the interlayer insulating layer 13 and may not be
formed on the gate insulating layer 13.

[0112] The above-described wiring structure may be
applied to a data wiring in addition to the scan wiring.
[0113] While the present invention has been particularly
shown and described with reference to exemplary embodi-
ments thereof, it will be understood by those of ordinary skill
in the art that various changes in form and details may be
made therein without departing from the spirit and scope of
the present invention as defined by the following claims.

What is claimed is:

1. An organic light emitting display device, comprising:

aplurality of first wirings extending in a first direction; and

a plurality of second wirings extending in a second direc-

tion that crosses the first direction,

wherein at least one of the plurality of first wirings com-

prises a first conductive layer and a second conductive
layer that extends from an upper portion of the first
conductive layer to the same layer as the first conductive
layer or a lower layer than the first conductive layer.

2. The organic light emitting display device of claim 1,
wherein the first wirings and the second wirings cross one
another to define a plurality of pixels, and each of the plurality
of pixels comprises an organic light emitting device (OLED)
comptising a pixel electrode, an intermediate layer compris-
ing an organic emission layer, and an opposite electrode and
a switching device comprising a gate electrode and source
and drain electrodes, and the second conductive layer extends
from the upper portion of the first conductive layer to a
direction in which the second conductive layer is far away
from the opposite electrode.

3. The organic light emitting display device of claim 2,
wherein, as the second conductive layer gets farther away
from the first conductive layer, the second conductive layer
extends to be far away from the opposite electrode.

4. The organic light emitting display device of claim 2,
wherein the first wirings are scan wirings that supply a scan
signal to the pixels.

5. The organic light emitting display device of claim 1,
further comprising:

a substrate; and

a buffer layer disposed on the substrate,

wherein the first wirings and the second wirings are formed

on the buffer layer.
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6. The organic light emitting display device of claim 5,
wherein parts of the second conductive layer are formed on
the buffer layer.

7. The organic light emitting display device of claim 5,
further comprising a first insulating layer formed between the
buffer layer and the first conductive layer.

8. The organic light emitting display device of claim 7,
wherein a first opening is formed on the first insulating layer
so that part of the second conductive layer contacts the buffer
layer.

9. The organic light emitting display device of claim 5,
further comprising;

a second insulating layer disposed on the first insulating

layer and covering the first conductive layer.

10. The organic light emitting display device of claim 9,
wherein a second opening is formed on the second insulating
layer so that part of the second conductive layer contacts the
buffer layer or the first insulating layer.

11. The organic light emitting display device of claim 9,
wherein the first conductive layer and the second conductive
layer are connected to each other via a contact hole formed in
the second insulating layer.

12. The organic light emitting display device of claim 5,
wherein the second conductive layer is disposed on the buffer
layer by covering part of the first conductive layer.

13. The organic light emitting display device of claim 2,
wherein the first conductive layer is formed as the same layer
as the gate electrode.

14. The organic light emitting display device of claim 2,
wherein the first conductive layer is formed of the same
material as material used in forming the gate electrode.

15. The organic light emitting display device of claim 2,
wherein the second conductive layer is formed of the same
material as material used in forming the source and drain
electrodes.

16. The organic light emitting display device of claim 1,
wherein the first conductive layer comprises a plurality of
sub-conductive layers that are formed to be spaced apart from
each other by a predetermined distance.

17. The organic light emitting display device of claim 16,
wherein each of the plurality of sub-conductive layers is
connected to the second conductive layer.

18. The organic light emitting display device of claim 16,
wherein the second conductive layer covers part of each sub-
conductive layer.

19. The organic light emitting display device of claim 15,
wherein the second conductive layer formed between the
plurality of sub-conductive layers is disposed on the same
layer as the plurality of sub-conductive layers or a lower layer
than the plurality of sub-conductive layers.

20. An organic light emitting display device comprising:

a plurality of pixels comprising an organic light emitting
device (OLED) comprising a pixel electrode, an inter-
mediate layer comprising an organic emission layer, and
an opposite electrode and a switching device comprising
a gate electrode and source and drain electrodes;

a plurality of scan wirings connected to each of the plural-
ity of pixels and supplying scan signals to the plurality of
pixels; and

aplurality of data wirings connected to each of the plurality
of pixels and supplying data signals to the plurality of
pixels,

wherein at least one of the scan wirings comprises a first
conductive layer and a second conductive layer that



US 2014/0103304 Al Apr. 17,2014

extends from an upper portion of the first conductive
layer to a direction in which the second conductive layer
is far away from the opposite electrode.
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