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(57) ABSTRACT

Organic light-emitting display devices are provided. One
organic light-emitting display device includes a substrate, a
first wire on the substrate, a second wire insulated from and
crossing the first wire, and a static electricity dispersion pat-
tern insulated from and crossing the second wire. Another
organic light-emitting display device includes: a substrate; a
gate line and a data line on the substrate, insulated from and
crossing each other; a dummy wire that is part of a same layer
as one of the gate line or the data line, and having at least one
end aligned with a sidewall of the substrate; a dummy inter-
section wire insulated from and crossing the dummy wire;

Jun. 18,2012 (KR) .o 10-2012-0065057 and a static electricity dispersion pattern insulated from and
Feb.1,2013  (KR) .coveevreevcicneee 10-2013-0011934 crossing the dummy intersection wire.
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ORGANIC LIGHT-EMITTING DISPLAY
DEVICE

[0001] This application claims priority to and the benefit of
Korean Patent Application No. 10-2012-0065057, filed on
Jun. 18, 2012 in the Korean Intellectual Property Office, and
Korean Patent Application No. 10-2013-0011934 filed on
Feb. 1, 2013 in the Korean Intellectual Property Office, the
entire contents of all of which are incorporated herein by
reference.

BACKGROUND

[0002] 1.Field

[0003] Aspects of embodiments of the present invention
relate to an organic light-emitting display device, such as an
organic electroluminescent display device.

[0004] 2. Description of the Related Art

[0005] An organic electroluminescent display device
includes an organic light-emitting diode. Holes and electrons
combine in an organic light-emitting layer of the organic
light-emitting diode to form excitons. The organic light-emit-
ting diode emits light due to energy generated when the
excitons transit from an excited state to a ground state.
[0006] Organic electroluminescent display devices can be
manufactured separately (such as one at a time, or one per
substrate). However, for higher productivity, a plurality of
organic electroluminescent display devices may be formed on
one mother substrate, and the mother substrate then cut into
separate organic electroluminescent display devices. In this
case, test efficiency may deteriorate if panels of the organic
electroluminescent display devices are tested after being
separated from each other. Therefore, the panels of the
organic electroluminescent display devices on the mother
substrate may be tested in units of sheets before they are
separated from each other.

[0007] The so-called “sheet unit wiring lines” are test wir-
ing lines used to test the panels of the organic electrolumi-
nescent display devices in units of sheets. The sheet unit
wiring lines remain in the organic electroluminescent display
devices even after the mother substrate is cut. Static electric-
ity may flow into the organic electroluminescent display
devices through the sheet unit wiring lines, thereby damaging
internal elements of the organic electroluminescent display
devices.

[0008] For example, when a two-step cutting process is
used to cut the mother substrate by forming a dummy space
between every pair of adjacent organic electroluminescent
display devices and then cutting the mother substrate twice
between every pair of adjacent display devices (to remove the
dummy space), a relatively small number of sheet unit wiring
lines may remain in the organic electroluminescent display
devices. However, when a one-step cutting process is used to
cut the mother substrate by not forming the dummy space for
production efficiency and then cutting mother substrate only
once between every pair of adjacent display devices, a rela-
tively large number of sheet unit wiring lines may remain in
the organic electroluminescent display devices. This makes
the organic electroluminescent display devices more suscep-
tible to damage by electrostatic discharge.

SUMMARY

[0009] Aspects of embodiments of the present invention are
directed toward an organic light-emitting display device, such
as an organic electroluminescent display device. Further
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aspects of embodiments of the present invention are directed
toward an organic electroluminescent display device that can
be prevented from being damaged by electrostatic discharge
(ESD) or that can significantly reduce ESD damage.

[0010] Aspects of embodiments of the present invention
provide for an organic electroluminescent display device that
can be prevented from being damaged by electrostatic dis-
charge. Aspects of embodiments of the present invention also
provide an organic electroluminescent display device that can
be prevented from being damaged by electrostatic discharge
even if a one-step cutting process is used to separate pairs of
adjacent organic electroluminescent display devices on a
mother substrate by cutting the mother substrate once
between each of the pairs of adjacent display devices.
[0011] However, aspects of embodiments of the present
invention are not restricted to those set forth herein. The
above and other aspects of embodiments of the present inven-
tion will become more apparent to one of ordinary skill in the
art to which the present invention pertains by referencing the
detailed description of exemplary embodiments of the
present invention given below.

[0012] According to an example embodiment of the present
invention, an organic light-emitting display device is pro-
vided. The organic light-emitting display device includes a
substrate, a first wire on the substrate, a second wire insulated
from and crossing the first wire, and a static electricity dis-
persion pattern insulated from and crossing the second wire.
[0013] Insome embodiments, the first wire has at least one
end aligned with a sidewall of the substrate.

[0014] Insome embodiments, a side surface of the at least
one end of the first wire is in a same plane with the sidewall of
the substrate.

[0015] In one embodiment, the side surface of the at least
one end of the first wire is perpendicular to a surface of the
substrate.

[0016] Inoneembodiment, the first wire is a dummy wire to
which a driving signal is not transmitted.

[0017] In one embodiment, the at least one end of the first
wire and the sidewall of the substrate are formed by a same
cutting process.

[0018] Inoneembodiment, the substrate includes a display
area and a non-display area, and the static electricity disper-
sion pattern is located in the non-display area.

[0019] In one embodiment, the static electricity dispersion
pattern is separated from and not aligned with a sidewall of
the substrate.

[0020] In one embodiment, the first wire and the static
electricity dispersion pattern are part of a same layer.

[0021] In one embodiment, the static electricity dispersion
pattern is rectangular and crosses the second wire at a plural-
ity of spots.

[0022] In one embodiment, the display device further
includes a semiconductor pattern insulated from and crossing
the static electricity dispersion pattern.

[0023] In one embodiment, the semiconductor pattern
includes a first side, a second side, a third side, and a fourth
side, and one of the first through fourth sides is connected to
another one of the first through fourth sides.

[0024] In one embodiment, the static electricity dispersion
pattern and the semiconductor pattern cross each other on an
outside of the second wire, the outside of the second wire
being a direction closer to a sidewall of the substrate than to an
interior of the substrate.
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[0025] In one embodiment, the display device includes a
conductive pattern layer connected to the semiconductor pat-
tern.

[0026] In one embodiment, the conductive pattern layer is
separated from the semiconductor pattern in one portion with
an insulating layer interposed therebetween, and is connected
to the semiconductor pattern in another portion by acontact in
the insulating layer.

[0027] In one embodiment, the conductive pattern layer is
part of a same layer as the second wire.

[0028] Inone embodiment, the static electricity dispersion
pattern, the insulating layer, the semiconductor pattern, and
the conductive pattern layer constitute a thin-film transistor.
[0029] In another example embodiment of the present
invention, an organic light-emitting display device is pro-
vided. The organic light-emitting display device includes: a
substrate; a gate line and a data line on the substrate, insulated
from and crossing each other; a dummy wire that is part of a
same layer as one of the gate line or the data line, and having
at least one end aligned with a sidewall of the substrate; a
dummy intersection wire insulated from and crossing the
dummy wire; and a static electricity dispersion pattern insu-
lated from and crossing the dummy intersection wire.
[0030] Inoneembodiment, a side surface of the at least one
end of the dummy wire is in a same plane with the sidewall of
the substrate.

[0031] In one embodiment, the side surface of the at least
oneend ofthe dummy wire is perpendicular to a surface of the
substrate.

[0032] In one embodiment, the at least one end of the
dummy wire and the sidewall of the substrate are formed by
a same cutting process.

[0033] In one embodiment, the static electricity dispersion
pattern is separated from and not aligned with the sidewall of
the substrate.

[0034] Inoneembodiment, dummy wire and the static elec-
tricity dispersion pattern are part of a same layer.

[0035] Inone embodiment, the dummy intersection wire is
part of a same layer as another one of the gate line or the data
line.

[0036] In one embodiment, the display device further
includes a semiconductor pattern insulated from and crossing
the static electricity dispersion pattern.

[0037] In some embodiments, the display device further
includes a conductive pattern layer connected to the semicon-
ductor pattern.

[0038] In one embodiment, the conductive pattern layer is
separated from the semiconductor pattern in one portion with
an insulating layer interposed therebetween, and is connected
to the semiconductor pattern in another portion by acontact in
the insulating layer.

[0039] In one embodiment, the conductive pattern layer is
part of a same layer as the dummy intersection wire.

[0040] In one embodiment, the static electricity dispersion
pattern, the insulating layer, the semiconductor pattern, and
the conductive pattern layer constitute a thin-film transistor.

[0041] In yet another example embodiment of the present
invention, an organic light-emitting display device is pro-
vided. The organic light-emitting display device includes: a
substrate; a first wire on the substrate; a second wire insulated
from and crossing the first wire; a static electricity dispersion
pattern insulated from and crossing the second wire, and
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shaped like a closed loop; and a semiconductor pattern insu-
lated from and crossing the static electricity dispersion pat-
tern.

[0042] In one embodiment, the display device further
includes a conductive pattern layer separated from the semi-
conductor pattern in one portion with an insulating layer
interposed therebetween, and connected to the semiconduc-
tor pattern in another portion by a contact in the insulating
layer.

[0043] In one embodiment, the conductive pattern layer is
part of a same layer as the second wire.

[0044] In one embodiment, the first wire has at least one
end aligned with a sidewall of the substrate.

BRIEF DESCRIPTION OF THE DRAWINGS

[0045] The above and other aspects and features of the
present invention will become more apparent by describing in
detail example embodiments thereof with reference to the
attached drawings, in which:

[0046] FIG. 11sa conceptual diagram of a mother substrate
of an organic light-emitting display device according to an
embodiment of the present invention;

[0047] FIG. 2 is a schematic plan view of an organic light-
emitting display device according to an embodiment of the
present invention;

[0048] FIG. 3 is an enlarged view of a region A shown in
FIG. 2;
[0049] FIGS. 4 and 5 are cross-sectional views of substrate

sidewall-aligned wires according to some embodiments of
the present invention;

[0050] FIG. 6 is a cross-sectional view of a substrate side-
wall-nonaligned wire according to some embodiments of the
present invention,;

[0051] FIG. 7 is an enlarged view of a region B shown in
FIG. 2;

[0052] FIG. 8 is an enlarged view of a region C shown in
FIG. 2;

[0053] FIG. 9 is an enlarged view of a region D shown in
FIG. 2;

[0054] FIG. 10 is across-sectional view taken along the line
X-X'of FIG. 9;

[0055] FIG. 11 is a partial cross-sectional view of an

organic light-emitting display device according to another
embodiment of the present invention;

[0056] FIG. 12 is a schematic plan view of an organic
light-emitting display device according to another embodi-
ment of the present invention;

[0057] FIG. 13 is across-sectional view taken along the line
XII-XTIT' of FIG. 12;

[0058] FIG. 14 is a schematic plan view of an organic
light-emitting display device according to another embodi-
ment of the present invention;

[0059] FIG. 15is across-sectional view taken along the line
XV-XV' of FIG. 14; and

[0060] FIG. 16 is a cross-sectional view showing, for com-
parison purposes, a pixel area and a static electricity disper-
sion area of an organic light-emitting display device accord-
ing to an example embodiment of the present invention.

DETAILED DESCRIPTION

[0061] Aspects and features of the present invention and
methods of accomplishing the same may be understood more
readily by reference to the following detailed description of
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example embodiments and the accompanying drawings. The
present invention may, however, be embodied in many differ-
ent forms and should not be construed as being limited to the
embodiments set forth herein. Rather, these embodiments are
provided to help fully convey concepts of the present inven-
tion to those skilled in the art, as defined by the appended
claims. Thus, in some embodiments, well-known structures
and devices are not shown in order not to obscure the descrip-
tion of the present invention with unnecessary detail. Like
numbers refer to like elements throughout. In the drawings,
the thickness of layers and regions may be exaggerated for
clarity.

[0062] It will be understood that when an element or layer
is referred to as being “on” or “connected to” another element
or layer, it can be directly on or connected 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”
or “directly connected 10 another element or layer, there are
no intervening elements or layers present. As used herein, the
term “and/or” includes any and all combinations of one or
more of the associated listed items.

[0063] Spatially relative terms, such as “below,” “beneath,”
“lower,” “above,” “upper.” and the like, may be used herein
for ease of description to describe one element or feature’s
relationship 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.

[0064] Embodiments described herein will be described
referring to plan views and/or cross-sectional views by way of
idealized schematic views of the present invention. Accord-
ingly, the example views may be modified depending on
manufacturing technologies and/or tolerances. Therefore, the
embodiments of the present invention are not limited to those
shown in the views, but include modifications in configura-
tion formed based on manufacturing processes. Therefore,
regions exemplified in figures have schematic properties, and
shapes of regions shown in figures exemplify specific shapes
of regions of elements and not limit aspects of the present
invention.

[0065] Hereinafter, the present invention will now be
described more fully with reference to the accompanying
drawings, in which example embodiments of the invention
are shown.

[0066] FIG.11isa conceptual diagram of a mother substrate
10 of an organic light-emitting display device according to an
embodiment of the present invention. Referring to FI1G. 1, the
mother substrate 10 includes a plurality of cells CE. The cells
CE are shown in FIG. 1 as being arranged in a matrix. In FIG.
1, the cells CFE have substantially the same structure and size.

[0067] In FIG. 1, cutting lines CL are defined at each
boundary between adjacent pairs of the cells CE, as well as at
some of the boundaries formed at the edges of the matrix of
cells CE. Each individual cell of the cells CE may be cutalong
the cutting lines CL adjacent to the individual cell to produce
one organic light-emitting display device. In FIG. 1, a mother
substrate driver 11 is formed on the periphery of the mother
substrate 10. The cutting lines CL are also defined between
the mother substrate driver 11 and each adjacent cell CE. In
one embodiment, when cut along the cutting lines CL, the
mother substrate driver 11 is separated and removed from
each adjacent cell CE.
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[0068] A plurality of signal wires 12 are formed on the
mother substrate 10. Specific examples of the signal wires 12
include gate lines, data lines, power supply lines, and test
wires. In FIG. 1, signal wires 12_1 (for example, gate lines
and data lines) extend across a plurality of cells CE. However,
some other signal wires 12_2 do not extend across pairs of
adjacent cells CE. For example, ends of each signal wire 12_2
may be located within a particular cell CE, or the signal wire
12_2 may enter a particular cell CE from an extremity of the
matrix of cells CE and then be bent to return in a direction in
which it entered the particular cell CE.

[0069] In FIG. 1, at least some of the signal wires 12 are
connected to the mother substrate driver 11. In one embodi-
ment, the mother substrate driver 11 provides various electri-
cal signals (voltages or currents) for testing or simulating the
signal wires 12 or elements directly or indirectly connected to
the signal wires 12. In one embodiment, the mother substrate
driver 11 provides a test signal to the signal wires 12 in order
to test the lighting of the cells CE connected to the signal
wires 12 and to a plurality of pixels PX (see FIG. 2) included
in the cells CE. In other embodiments, the mother substrate
driver 11 provides test signals to the signal wires 12 in order
to perform one or more of an aging test, a leakage current test,
etc., on elements in each cell CE or pixel PX.

[0070] As an alternative or combined embodiment of the
above-described mother substrate driver 11, a wiring pad unit
that can transmit electrical signals using probes is provided on
the periphery of the mother substrate 10.

[0071] A signal wire 12 extending from the mother sub-
strate driver 11 or a certain cell CE to a neighboring cell CE
is cut when the mother substrate 10 is cut along the cutting
lines CL. Therefore, in some embodiments, a sidewall 110S
(see FIGS. 4-5) of a substrate 110 (see FIG. 2) ofa cut cell CE
and an end of the cut signal wire 12 are substantially aligned
with each other (for example, their ends or edges coincide or
share a same plane).

[0072] Inoneembodiment, the mothersubstrate 10 is cut in
a direction perpendicular to a surface thereof. Therefore, in
the cut cell CFE, the sidewall 110S of the substrate 110 is
perpendicular to both surfaces of the substrate 110. Likewise,
in some embodiments, the end of the cut signal wire 12 is
perpendicular to both surfaces of the substrate 110 (as shown,
for example, in FIGS. 4-6). Further, in one embodiment, the
sidewall 1108 of the substrate 110 and a surface of the end of
the signal wire 12 lie in the same plane (as shown, for
example, in FIG. 5).

[0073] FIG. 2 is a schematic plan view of an organic light-
emitting display device 100 according to an embodiment of
the present invention. Specifically, FIG. 2 is a plan view of an
example organic light-emitting display device 100 corre-
sponding to one cell CE obtained by cutting the mother sub-
strate 10 of FIG. 1 along the cutting lines CL. FIG. 3 is an
enlarged view of a region A shown in FIG. 2.

[0074] Referring to FIGS. 2 and 3, the organic light-emit-
ting display device 100 includes the substrate 110 (cut from
the mother substrate 10) in which a display area DA and a
non-display area NDA are defined. As shown, a plurality of
pixels PX is located in the display area DA. In FIG. 2, the
pixels PX are arranged in a matrix. In some embodiments,
each of the pixels PX represents any one of a plurality of
colors. In one embodiment, each of the pixels PX is one of a
red pixel, a green pixel, ora blue pixel. In some embodiments,
the pixels PX further include a white pixel.
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[0075] Insomeembodiments of the present invention, each
of the pixels PX includes a light-emitting layer that emits light
of a corresponding color. In one embodiment, the red pixels
each include a red organic light-emitting layer, the green
pixels each include a green organic light-emitting layer, and
the blue pixels each include a blue organic light-emitting
layer. In another embodiment, each of the pixels PX includes
a white light-emitting layer, and a red, green, or blue color
filter is installed on a light emission path.

[0076] In some embodiments, a non-display area NDA is
located around the display area DA. In the drawings, the
non-display area NDA is formed outside two neighboring
sides of the rectangular display area DA. In other embodi-
ments, the non-display area NDA is located outside only one
side of the display area DA, or outside three or four sides of
the display area DA.

[0077] Insome embodiments, one or more drivers 111 are
placed in the non-display area NDA. In FIG. 2, the drivers 111
include a gate driver 111_1 and a data driver 111_2. In one
embodiment, the drivers 111 further include a driver IC that
generates a driving signal and provides the generated driving
signal or receives a driving signal and delivers the received
driving signal. In another embodiment, a driver IC is mounted
on an external substrate, such as a printed circuit board (PCB)
or a flexible PCB (FPCB), and then connected to a pad unit
provided in the driver 111.

[0078] A plurality of wires are placed (e.g.. formed) on the
substrate 110. The wires are made of a conductive material. In
one embodiment, each of the wires is made of a single con-
ductive layer. In other embodiments, some of the wires are
made of a stack of multiple conductive layers.

[0079] InFIG. 2, at least one end of each of some wires is
aligned with (e.g., extends completely to) a sidewall 1108 of
the substrate 110 (see, e.g., FIGS. 4-5). These wires will be
referred to as “substrate sidewall-aligned wires AW” in the
present specification. At least one end of each substrate side-
wall-aligned wire AW extends up to an edge of the substrate
110 as seen in a plan view.

[0080] Referring also to FIG. 1, each substrate sidewall-
aligned wire AW on the mother substrate 10 extends toward a
neighboring cell CE or the mother substrate driver 11. In FIG.
1, as the mother substrate 10 is cut along the cutting lines CL,
an end of each substrate sidewall-aligned wire AW is aligned
with the sidewall 110S of the substrate 110.

[0081] FIGS. 4 and 5 are cross-sectional views of substrate
sidewall-aligned wires AW according to some embodiments
of the present invention. Referring to FIG. 4, a side surface
AW_1S of an end of a substrate sidewall-aligned wire AW_1
at least partially slopes at an acute angle 0, to a surface of a
substrate 110, and a lower end of the side surface AW_1 is
aligned with a sidewall 110S of the substrate 110. Referring to
FIG. 5, a side surface AW_2S of a substrate sidewall-aligned
wire AW_2 is at a right angle to a surface of a substrate 110
and is substantially coplanar with a sidewall 110S of the
substrate 110.

[0082] Referring also to FIG. 1, in some embodiments, if a
wire is cut when the mother substrate 10 is cut along the
cutting lines CL, an angle formed by a side surface AW_2S of
an end of the wire AW_2 and a surface of the substrate 110 is
equal to an angle formed by the sidewall 110S of the substrate
110 and the surface of the substrate 110 as shown in FIG. 5
(e.g., by cutting the wire AW_2 and the mother substrate 10
using the same cutting process). In one embodiment, the
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sidewall 110S of the substrate 110 and the side surface
AW_2S of the end of the cut substrate sidewall-aligned wire
AW_2 lie in the same plane.

[0083] Referring back to FIGS. 2 and 3, in some embodi-
ments, ends of some other wires are not aligned with side-
walls 1108S of the substrate 110. These wires will be referred
to as “substrate sidewall-nonaligned wires NAW” in the
present specification.

[0084] FIG. 6 is a cross-sectional view of a substrate side-
wall-nonaligned wire NAW according to some embodiments
of the present invention. Referring to FIG. 6, an end of a
substrate sidewall-nonaligned wire NAW is separated from a
sidewall 110S of a substrate 110 by a set distance (such as a
predetermined distance) dl. In one embodiment, a side sur-
face NAWS of the end of the substrate sidewall-nonaligned
wire NAW slopes at a set angle (such as a predetermined
angle), e.g., an acute angle 0, to a surface of the substrate 110.

[0085] When seen in a plan view, the ends of the substrate
sidewall-nonaligned wires NAW stop short ofextending up to
edges of the substrate 110, that is, the wires NAW are sepa-
rated from the edges.

[0086] Referring back to FIGS. 2 and 3, some wires formed
on the substrate 110 are signal wires 121 that receive electri-
cal signals and deliver the electrical signals to various ele-
ments such as pixels PX, electrodes in each pixel PX, and
driver ICs. Some other wires are dummy wires 122 that are
provided with signals when the substrate 110 is part of the
mother substrate 10 but are not provided with signals (such as
driving signals and test signals) after being cut. In one
embodiment, the dummy wires 122 are floating wires that are
floating from the signal wires 121.

[0087] In FIG. 2, the signal wires 121 include gate lines
121_1 and data lines 121_2. The gate lines 121_1 extend ina
first direction X1, and the data lines 121_2 extend in a second
direction X2 that intersects the first direction X1. In FIG. 2,
the first direction X1 and the second direction X2 are orthogo-
nal to each other. In a plan view, the gate lines 121_1 and the
data lines 121_2 intersect each other. In some embodiments,
the gate lines 121_1 and the data lines 121_2 are disposed on
different layers with an insulating layer interposed therebe-
tween. Therefore, the gate lines 121_1 and the data lines
121_2 are insulated from each other. Accordingly, the terms
“intersect” and “intersection” will be used synonymously
with “cross” and “crossing region,” respectively, throughout
the present application.

[0088] In FIG. 2, each pixel PX is located in a region
defined by the intersection of neighboring gate lines 121_1,
neighboring data lines 121_2, and edges of the substrate 110.
By extension, each of all but the leftmost and topmost ones of
the gate lines 121_1 and the data lines 121_2 extend along a
boundary between neighboring pixels PX.

[0089] Insome embodiments, each of the gate lines 121_1
and the data lines 121_2 is coupled to an electrode corre-
sponding to an adjacent pixel PX. For example, each of the
gate lines 121_1 is coupled to a gate electrode of a neighbor-
ing pixel PX. Further, each of the data lines 121_2 is coupled
to a source electrode of a neighboring pixel PX. In one
embodiment, these electrodes form thin-film transistors, for
example, switching elements.

[0090] Inoneembodiment, each ofthe gatelines 121_1and
the data lines 121 _2 extends from a side of the substrate 110
to an opposing side of the substrate 110. In some embodi-
ments, each of the gate lines 121_1 and the data lines 121_2
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includes a pad portion having an expanded width and located
in the non-display area NDA, as illustrated further in FIGS.
7-8.

[0091] FIG. 7 is an enlarged view of a region B shown in
FIG. 2. FIG. 8 is an enlarged view of aregion C shown in FIG.
2.

[0092] Referring to FIGS. 7 and 8, a gate line 121_1 and a
data line 121_2 respectively include a gate pad portion 121_
1P and a data pad portion 121_2P having greater widths GW2
and DW?2 than widths GW1 and DW1 of the gate line 121_1
and the data line 121_2 in the display area DA. The gate line
121_1 and the data line 121_2 respectively extend up to
corresponding sidewalls 1108 of the substrate 110 via the
gate pad portion 121_1P and the data pad portion 121_2P,
such that an end of the gate line 121_1 and an end of the data
line 121_2 are aligned with the sidewalls 110S of the sub-
strate 110.

[0093] That is, in FIGS. 7-8, the gate line 121_1 and the
data line 121_2 are substrate sidewall-aligned wires AW. In
FIGS. 7-8, respective widths GW3 and DW3 of the ends of
the gate line 121_1 and the data line 121_2 aligned with the
sidewalls 110S of the substrate 110 are substantially equal to
the widths GW1 and DW1 of the gate line 121_1 and the data
line 121_2 in the display area DA, respectively. It should be
noted that other embodiments are not so limited, and in some
embodiments, the gate pad portion 121_1P and the data pad
portion 121_2P are omitted.

[0094] Example dummy wires and structures around the
dummy wires will now be described in more detail with
reference to FIGS.9-16. FIG. 9is an enlarged view of aregion
D shown in FIG. 2. FIG. 10 is a cross-sectional view taken
along the line X-X' of FIG. 9. Referring to FIGS. 2,9 and 10,
an end of a dummy wire 122 is aligned with a sidewall 110S
of the substrate 110. In some embodiments, a plurality of
dummy wires 122 is formed on the substrate 110. In this case,
at least some of the dummy wires 122 are substrate sidewall-
aligned wires AW.

[0095] In FIG. 9, the dummy wire 122 extends from the
sidewall 110S of the substrate 110 toward the inside of the
substrate 110. In some embodiments, some dummy wires 122
extend up to the display area DA in which the pixels PX are
located. In some embodiments, the dummy wire 122 is
formed as part of the same layer as the gate lines 121_1 or the
data lines 121_2, although the present invention is not limited
to this case. In these embodiments, the dummy wire 122 is
formed of the same material as the gate lines 121_1 or the data
lines 121_2 and by the same process. In some embodiments,
the dummy wire 122 has the same stacked structure as the
gate lines 121_1 or the data lines 1212.

[0096] In FIGS. 9-10, the dummy wire 122 intersects a
dummy intersection wire 124 at at least one spot SP1 and is
insulated from the dummy intersection wire 124. In one
embodiment, the dummy intersection wire 124 is located in
the non-display area NDA. In one embodiment, the dummy
intersection wire 124 is formed as part of a different layer
from the dummy wire 122. In FIG. 10, an insulating layer 130
is interposed between the dummy intersection wire 124 and
the dummy wire 122.

[0097] Insomeembodiments, the dummy intersection wire
124 is a signal wire such as a gate line 121_1 or a data line
121_2. For example, in these embodiments, if the dummy
wire 122 is formed as part of the same layer as the gate lines
121_1, the dummy intersection wire 124 is a data line 121_2.
On the other hand, if the dummy wire 122 is formed as part of
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the same layer as the data lines 121_2, the dummy intersec-
tion wire 124 is a gate line 121_1. In an alternative embodi-
ment, the dummy intersection wire 124 is another dummy
wire to which signals are not transmitted.

[0098] Insomeembodiments, the dummy intersection wire
124 extends in the same direction as a direction in which the
sidewall 1108 (with which the dummy wire 122 intersecting
the dummy intersection wire 124 is aligned) of the substrate
110 extends. In one embodiment, the sidewall 110S of the
substrate 110 extends along the second direction X2, the
dummy wire 122 extends from the sidewall 110S in the first
direction X1 perpendicular to the second direction X2, and
the dummy intersection wire 124 extends in the second direc-
tion X2.

[0099] In FIGS.9-10, a static electricity dispersion pattern
126 is formed near the dummy wire 122. The static electricity
dispersion pattern 126 is separated from the dummy wire 122.
The static electricity dispersion pattern 126 intersects the
dummy intersection wire 124 at one or more spots SP2 and
SP3 and is insulated from the dummy intersection wire 124.
The insulating layer 130 is interposed between the dummy
intersection wire 124 and the static electricity dispersion pat-
tern 126. In one embodiment, a plurality of dummy wires 122
are formed as substrate sidewall-aligned wires AW and static
electricity dispersion patterns 126 are formed to correspond
one-to-one to each of the dummy wires 122, although the
present invention is not limited to this case.

[0100] In some embodiments, the static electricity disper-
sion pattern 126 is made of a conductive material. In one
embodiment, the static electricity dispersion pattern 126 is
formed as part of the same layer as the adjacent dummy wire
122 intersected by the dummy intersection wire 124. Further,
the static electricity dispersion pattern 126 is formed of the
same material as the dummy wire 122 and by the same pro-
cess.

[0101] Insome embodiments, the dummy wire 122 and the
static electricity dispersion pattern 126 are formed of the
same material as and as part of the same layer as the gate lines
121_1. In some of these embodiments, the dummy intersec-
tion wire 124 is a data line 121_2, a signal wire, or a dummy
wire that extends in substantially the same direction as the
direction in which the data lines 121_2 extend. In another
embodiment, the dummy wire 122 and the static electricity
dispersion pattern 126 are formed of the same material as and
as part of the same layer as the data lines 121_2. In this case,
the dummy intersection wire 124 is a gate line 121_1, a signal
wire, or a dummy wire that extends in substantially the same
direction as the direction in which the gate lines 121_1
extend.

[0102] In an example embodiment of a stacked structure,
the dummy wire 122 and the static electricity dispersion
pattern 126 are formed on the substrate 110, the insulating
layer 130 covers the dummy wire 122 and the static electricity
dispersion pattern 126, and the dummy intersection wire 124
is formed on the insulating layer 130.

[0103] In oneembodiment, the static electricity dispersion
pattern 126 is a substrate sidewall-nonaligned wire NAW that
is not aligned with the sidewall 1108 of the substrate 110.
That is, the static electricity dispersion pattern 126 is sepa-
rated from the sidewall 1108 of the substrate 110 in a direc-
tion toward the inside of the substrate 110. In one embodi-
ment, the static electricity dispersion pattern 126 is placed in
the non-display area NDA. In some embodiments, the static
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electricity dispersion pattern 126 is separated from other sig-
nal wires or driver circuits, or is formed in a region with a low
density of signal wires.

[0104] In FIG. 9, the static electricity dispersion pattern
126 is shaped like a closed curve (for example, a closed loop,
such as a rectangle). In this case, the static electricity disper-
sion pattern 126 and the dummy intersection wire 124 are
insulated from each other and intersect each other at a plural-
ity of spots SP2 and SP3. The number of spots shown in the
drawings is two.

[0105] In the example embodiment of FIG. 9, the static
electricity dispersion pattern 126 is rectangular. A first side
126_1 and a third side 126_3 of the static electricity disper-
sion pattern 126 that face each other intersect the dummy
intersection wire 124. A second side 126_2 of the static elec-
tricity dispersion pattern 126 is located outside the dummy
intersection wire 124, and a fourth side 126_4 of the static
electricity dispersion pattern 126 is located inside the dummy
intersection wire 124. Here, the outside of the dummy inter-
section wire 124 denotes a direction closer to the sidewall
1108 of the substrate 110 than to an interior of the substrate
110, and the inside of the dummy intersection wire 124
denotes a direction away from the sidewall 110S of the sub-
strate 110, in other words, a direction toward a central part of
the substrate 110.

[0106] In FIG. 9, the static electricity dispersion pattern
126 includes portions extending in substantially the same
direction as adirection in which the dummy wire 122 extends.
In FIG. 9, the first side 126_1 and the third side 126_3 extend
in substantially the same direction as the direction in which
the dummy wire 122 extends. Other wires extending in the
same direction as the direction in which the dummy wire 122
extends are not interposed between the static electricity dis-
persion pattern 126 and the dummy wire 122 closest to the
static electricity dispersion pattern 126.

[0107] In some embodiments, the static electricity disper-
sion pattern 126 includes one or more corner portions. The
number of corner portions shown in the drawings is four. Each
corner portion is relatively pointed to induce static electricity.
Inan example embodiment, an internal angle of at least one or
all corner portions of the static electricity dispersion pattern
126 is a right angle or an acute angle.

[0108] A path along which static electricity flows in the
organic light-emitting display device 100 described above
will now be described. Referring to FIGS. 2, 9 and 10, the
dummy wire 122 (i.e., a substrate sidewall-aligned wire AW)
extends up to an edge of the organic light-emitting display
device 100, and an end of the dummy wire 122 is aligned with
the sidewall 110S of the substrate 110. Therefore, a side
surface of the dummy wire 122 is exposed directly to the
outside in this embodiment.

[0109] Static electricity may be generated outside the
organic light-emitting display device 100 in various situa-
tions. For example, external static electricity may be gener-
ated when the organic light-emitting display device 100 is
tested or packaged or while it is being in storage or used
normally. Static electricity generated outside the organic
light-emitting display device 100 can be introduced into the
organic light-emitting display device 100. In this case, an
external surface of the organic light-emitting display device
100 may be a start point from which the static electricity flows
into the organic light-emitting display device 100. Static elec-
tricity is transmitted well through a conductive material.
Therefore, of surfaces of the organic light-emitting display
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device 100, a surface made of a conductive material may
serve as a main path through which static electricity is intro-
duced into the organic light-emitting display device 100.
[0110] As described above, the dummy wire 122 (i.e., a
substrate sidewall-aligned wire AW) is made of a conductive
material, and a side surface thereof is exposed directly to the
outside. Therefore, static electricity can be introduced into
the organic light-emitting display device 100 through the
dummy wire 122. In one embodiment, the static electricity
introduced into the organic light-emitting display device 100
flows along the dummy wire 122. If the dummy wire 122
extends up to the display area DA, the static electricity may be
transmitted to the display area DA. If the amount of static
electricity transmitted to the display area DA is too large,
elements of an adjacent pixel PX or signal wires can be
damaged.

[0111] Inoneembodiment, a portion of the static electricity
flowing along the dummy wire 122 is transmitted to the
dummy intersection wire 124 at the spot SP1 at which the
dummy intersection wire 124 intersects the dummy wire 122.
As a result, the amount of static electricity flowing into the
display area DA along the direction in which the dummy wire
122 extends is reduced, thereby reducing the damage to the
elements of the adjacent pixel PX or the signal wires. The
dummy wire 122 and the dummy intersection wire 124 are not
electrically connected but are insulated from each other.
However, in this embodiment, the static electricity of the
dummy wire 122 jumps to the adjacent dummy intersection
wire 124 at the spot SP1 at which the dummy wire 122 and the
dummy intersection wire 124 are located closest to each
other.

[0112] The static electricity jumping to the dummy inter-
section wire 124 flows along a direction in which the dummy
intersection wire 124 extends. In one embodiment, when the
static electricity flowing through the dummy intersection
wire 124 reaches the spots SP2 and SP3 at which the dummy
intersection wire 124 intersects the static electricity disper-
sion pattern 126, a portion of the static electricity jumps to the
static electricity dispersion pattern 126. The static electricity
jumping to the static electricity dispersion pattern 126 is
dispersed along the directions in which the static electricity
dispersion pattern 126 extends.

[0113] Asaportion of the external static electricity is trans-
mitted to the static electricity dispersion pattern 126, the
amount of static electricity transmitted to the display area DA
through the dummy wire 122 is reduced further, thereby
reducing the damage to the display area DA. In some embodi-
ments, the static electricity dispersion pattern 126 is located
in the non-display area NDA and is separated from other
signal wires or driver circuits, or is formed in a region with a
low density of signal wires. Accordingly, even if static elec-
tricity is transmitted to the static electricity dispersion pattern
126, the effect of the static electricity on the entire organic
light-emitting display device 100 is insignificant.

[0114] Inoneembodiment, the static electricity transmitted
to the static electricity dispersion pattern 126 is concentrated
in the corner portions of the static electricity dispersion pat-
tern 126. In this case, the corner portions of the static elec-
tricity dispersion pattern 126 may melt or burn due to the
concentration of energy. However, even if a portion of the
static electricity dispersion pattern 126 is damaged, the dam-
aged portion itself does not affect the display quality of the
organic light-emitting display device 100. In addition, since
the static electricity dispersion pattern 126 is located rela-
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tively far away from other elements, it does not directly affect
the elements. Hence, the damaged portion is not a big prob-
lem. Rather, the static electricity dispersion pattern 126 is
recognized by its ability to effectively dissipate strong exter-
nal energy while minimizing the effect of the external energy
on display quality.

[0115] FIG. 11 is a partial cross-sectional view of an
organic light-emitting display device according to another
embodiment of the present invention. FIG. 11 shows that an
organic light-emitting display device can have various
stacked structures other than the embodiment of FIG. 10
while having the same planar layout as the embodiment of
FIG. 9. Referring to FIG. 11, in the organic light-emitting
display device according to the current embodiment, a
dummy intersection wire 124 is formed on a substrate 110, an
insulating layer 130 covers the dummy intersection wire 124,
and a dummy wire 122 and a static electricity dispersion
pattern 126 are formed on the insulating layer 130. Other
elements are substantially identical to those of the embodi-
ment of FIG. 10, and thus a repetitive description thereof is
not repeated.

[0116] FIG. 12 is a schematic plan view of an organic
light-emitting display device according to another embodi-
ment of the present invention. FIG. 13 is a cross-sectional
view taken along the line XIII-XIII' of FIG. 12.

[0117] Referring to FIGS. 12 and 13, the organic light-
emitting display device according to the current embodiment
is different from the embodiment of FIG. 9 in that it further
includes a semiconductor pattern 140 overlapped by a static
electricity dispersion pattern 126.

[0118] In FIGS. 12-13, the semiconductor pattern 140 is
formed to intersect the static electricity dispersion pattern
126. In the current embodiment, the semiconductor pattern
140 intersects a second side 126_2 of the static electricity
dispersion pattern 126 that is located outside a dummy inter-
section wire 124. However, the present invention is not lim-
ited to this case. In other embodiments, the semiconductor
pattern 140 is formed to intersect a fourth side 126_4, a first
side 126_1, or a third side 126_3 of the static electricity
dispersion pattern 126. In some embodiments, two or more
semiconductor patterns 140 that intersect different sides of
the static electricity dispersion pattern 126 are formed. In
some embodiments, two or more semiconductor patterns 140
that intersect one side of the static electricity dispersion pat-
tern 126 are formed. In other embodiments, the above
example numbers and positions of semiconductor patterns
140 are combined in various ways.

[0119] In some embodiments, the semiconductor pattern
140 includes at least one line having a set length (such as a
predetermined length). In an example embodiment, the semi-
conductor pattern 140 includes a first side 140_1, a second
side 140_2, athird side 140_3, and a fourth side 140_4. In this
embodiment, any one of the first through fourth sides 140_1
through 140_4 is physically connected to another one. In the
drawings, the semiconductor pattern 140 is substantially rect-
angular. However, the present invention is not limited to this
shape, and in other embodiments, the semiconductor pattern
140 includes at least one line that intersects the static elec-
tricity dispersion pattern 126.

[0120] InFIG. 12, the fourthside 140_4 and the second side
140_2 of the semiconductor pattern 140 are parallel to each
other and perpendicularly intersect the second side 126_2 of
the static electricity dispersion pattern 126 at spots SP4 and
SP5, respectively. The first side 140_1 and the third side
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140_3 of the semiconductor pattern 140 are parallel to each
other and substantially parallel to the dummy intersection
wire 124. The first side 140_1 and the third side 1403 of the
semiconductor pattern 140 protrude from both sides of the
fourth side 140_4 and the second side 140_2. The four pro-
truding portions form substantially rectangular corner por-
tions. In one embodiment, the corner portions relatively con-
centrate static electricity.

[0121] In some embodiments, the semiconductor pattern
140 is made of amorphous silicon, polycrystalline silicon,
monocrystalline silicon, or an oxide semiconductor. In one
embodiment, the semiconductor pattern 140 is made of the
same material as the material that forms a channel region ofa
thin-film transistor in a pixel PX.

[0122] In FIG. 13, a first insulating layer 130_1 is inter-
posed between the dummy intersection wire 124 and each of
adummy wire 122 and the static electricity dispersion pattern
126, and a second insulating layer 130_2 is interposed
between the semiconductor pattern 140 and the static elec-
tricity dispersion pattern 126. The first insulating layer 130_1
is substantially identical to the above-described insulating
layer 130 of FIGS. 10 and 11. In some embodiments, the
second insulating layer 130_2 is made of'a silicon oxide layer,
a silicon nitride layer, a silicon oxynitride layer, or a stacked
combination of these layers. In one embodiment, the second
insulating layer 130_2 covers not only the semiconductor
pattern 140 but also the whole surface of the substrate 110,
although the present invention is not limited to this case. In
this case, the dummy wire 122 and the static electricity dis-
persion pattern 126 are formed on the second insulating layer
130_2.

[0123] Inanexample embodiment, the firstinsulating layer
130_1 is made of the same material as an interlayer insulating
film of a thin-film transistor in a pixel PX, and the second
insulating layer 130_2 is made of the same material as a gate
insulating layer of the thin-film transistor in the pixel PX.
[0124] In the current embodiment, external static electric-
ity introduced through the dummy wire 122 is transmitted to
the static electricity dispersion pattern 126 in substantially the
same way as in the embodiment of FIG. 9. Further, in the
current embodiment, a portion of the static electricity dis-
persed by the static electricity dispersion pattern 126 jumps to
the semiconductor pattern 140 that intersects the static elec-
tricity dispersion pattern 126. Therefore, the static electricity
is dispersed further. As a result, the amount of static electricity
introduced into a display area DA through the dummy wire
122 is dispersed and reduced effectively. Ifthe semiconductor
pattern 140 is located in a non-display area NDA, even if
static electricity is transmitted to the semiconductor pattern
140, the effect of the static electricity on the entire organic
light-emitting display device is insignificant. That is, even if
the semiconductor pattern 140 is damaged (e.g., burned) by
the concentration of energy in the semiconductor pattern 140,
the effect of the damaged semiconductor pattern 140 on the
entire organic light-emitting display device is insignificant as
described above.

[0125] 1In other embodiments, the semiconductor pattern
140 is replaced by a conductive pattern made of a conductive
material. Even in this case, substantially the same static elec-
tricity dispersion mechanism applies.

[0126] FIG. 14 is a schematic plan view of an organic
light-emitting display device according to another embodi-
ment of the present invention. FIG. 15 is a cross-sectional
view taken along the line XV-XV' of FIG. 14.



US 2013/0334509 A1

[0127] Referring to FIGS. 14 and 15, the organic light-
emitting display device according to the current embodiment
is different from the embodiment of FIG. 12 in that it further
includes a conductive pattern layer 150 electrically connected
to a semiconductor pattern 140.

[0128] In FIGS. 14-15, the conductive pattern layer 150 is
formed on a different layer from the semiconductor pattern
140. At least one insulating layer is interposed between por-
tions of the conductive pattern layer 150 and the semiconduc-
tor pattern 140 (for example, those portions of the conductive
pattern layer 150 not formed over contact holes that penetrate
the at least one insulating layer to connect the conductive
pattern layer 150 to the semiconductor pattern 140). In the
example embodiment of FIG. 15, the at least one insulating
layer between the conductive pattern layer 150 and the semi-
conductor pattern 140 is a first insulating layer 130_1 and a
second insulating layer 130_2.

[0129] In FIG. 15, the conductive pattern layer 150 is
formed as part of the same layer as a dummy intersection wire
124. In addition, the conductive pattern layer 150 is made of
the same material as the dummy intersection wire 124.
[0130] In FIGS. 14-15, the conductive pattern layer 150
includes a first conductive pattern layer 150_1 that overlaps at
least a portion of a first side 140_1 of the semiconductor
pattern 140 and a second conductive pattern layer 150_2 that
overlaps at least a portion of a third side 140_3 of the semi-
conductor pattern 140. The first conductive pattern layer
150_1 and the second conductive pattern layer 150_2 are
physically separated from each other.

[0131] In FIG. 14, the first conductive pattern layer 150_1
and the second conductive pattern layer 150_2 extend in a
direction substantially parallel to a direction in which the
dummy intersection wire 124 extends. However, the present
invention is not limited thereto.

[0132] Contacts 151_1 through 151_4 are formed in
regions in which the conductive pattern layer 150 overlaps the
semiconductor pattern 140. In FIGS. 14-15, the conductive
pattern layer 150 and the semiconductor pattern 140 are elec-
trically connected to each other by the contacts 151_1
through 151_4. The contacts 151_1 through 151_4 are
formed by filling contact holes that penetrate the first insulat-
ing layer 130_1 and the second insulating layer 130_2 with a
conductive material. In one embodiment, the material that
forms the contacts 151_1 through 151_4 is identical to the
material that forms the conductive pattern layer 150.

[0133] Inoneembodiment, contacts 151_1 through 151_4
represent contact holes 151_1 through 151_4 that penetrate
the first insulating layer 130_1 and the second insulating layer
1302, allowing the conductive pattern layer 150 to contact the
semiconductor pattern 140. Thus, in one embodiment, the
conductive pattern layer 150 is separated from the semicon-
ductor pattern 140 in one portion with one or more insulating
layers (such as first insulating layer 130_1 and second insu-
lating layer 130_2) interposed therebetween, and is con-
nected to the semiconductor pattern 140 in another portion by
a contact (such as contacts 151_1 through 151_4) in the
insulating layer.

[0134] InFIGS.14-15, astatic electricity dispersion pattern
126, the semiconductor pattern 140, and the conductive pat-
tern layer 150 form a structure like a thin-film transistor.
[0135] In the current embodiment, external static electric-
ity introduced through a dummy wire 122 is transmitted to the
semiconductor pattern 140. Further, a portion of the static
electricity transmitted to the semiconductor pattern 140 is
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transmitted to the conductive pattern layer 150 through the
contacts 151_1 through 151_4. Therefore, since the static
electricity is dispersed further to the conductive pattern layer
150, the amount of static electricity introduced into a display
area DA through the dummy wire 122 is dispersed and
reduced effectively. If the conductive pattern layer 150 is
located in a non-display area NDA, even if static electricity is
transmitted to the conductive pattern layer 150, the effect of
the static electricity on the entire organic light-emitting dis-
play device is insignificant. That is, even if both ends of the
conductive pattern layer 150 are damaged (e.g., burned) by
the concentration of energy in the conductive pattern layer
150, the effect of the damaged conductive pattern layer 150
on the entire organic light-emitting display device is insig-
nificant as described above.

[0136] FIG. 16 is a cross-sectional view showing, for com-
parison purposes, a pixel area I and a static electricity disper-
sion area II of an organic light-emitting display device
according to an example embodiment of the present inven-
tion. In FIG. 16, the static electricity dispersion area II has
substantially the same cross-sectional structure as FIG. 15.
However, the present invention is not limited to this structure,
and the structure of the static electricity dispersion area Il can
be replaced by any one of the above-described examples.
[0137] Referring to FIG. 16, a buffer layer 112 is formed on
the whole surface of a substrate 110. In one embodiment, the
buffer layer 112 prevents the diffusion of moisture or impu-
rities coming from the substrate 110.

[0138] A semiconductor layer 142 is formed on the buffer
layer 112 of a pixel area I, and a semiconductor pattern 140
(including a fourth side 140_4) is formed on the buffer layer
112 of a static electricity dispersion area 1. In FIG. 16, the
semiconductor layer 142 includes a channel region that is
overlapped by a gate electrode 128, and source/drain regions
that are highly doped with impurities and formed on both
sides of the channel region. In FIG. 16, the gate electrode 128
of the pixel area I corresponds to the static electricity dispet-
sion pattern 126 in the static electricity dispersion area I1. In
one embodiment, the semiconductor layer 142 and the semi-
conductor pattern 140 are made of a polysilicon layer formed
by crystallizing, e.g., an amorphous silicon layer.

[0139] In FIG. 16, a second insulating layer 130_2 is
formed on the semiconductor layer 142 and the semiconduc-
tor pattern 140. In one embodiment, the second insulating
layer 130_2 is a gate insulating layer.

[0140] In FIG. 16, the gate electrode 128 is formed on the
second insulating layer 130_2 in the pixel area I. The gate
electrode 128 overlaps the semiconductor layer 142. In addi-
tion, a static electricity dispersion pattern 126 (including a
first side 126_1 and a second side 126_2) and a dummy wire
122 are formed on the second insulating layer 130_2 of the
static electricity dispersion area I1I. A portion of the static
electricity dispersion pattern 126 overlaps the semiconductor
pattern 140. In one embodiment, the gate electrode 128, the
static electricity dispersion pattern 126, and the dummy wire
122 are formed as part of the same layer using the same
material.

[0141] InFIG. 16, a first insulating layer 130_1 is formed
on the gate electrode 128, the static electricity dispersion
pattern 126, and the dummy wire 122. In one embodiment,
the first insulating layer 130_1 is an interlayer insulating film.
[0142] In FIG. 16, a source electrode 154_1 and a drain
electrode 154_2 are formed on the first insulating layer 130_1
of the pixel area I. In addition, a first conductive pattern layer
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150_1 and a second conductive pattern layer 150_2 are
formed on the first insulating layer 130_1 of the static elec-
tricity dispersion area II. The source electrode 154_1 and the
drain electrode 154 2 are connected to the semiconductor
layer 142 thereunder by contact holes 155_1 and 155_2 that
penetrate the first insulating layer 130_1 and the second insu-
lating layer 130_2. The first conductive pattern layer 150_1
and the second conductive pattern layer 150_2 are connected
to the semiconductor pattern 140 thereunder by contact holes
151_1 and 151_3 that penetrate the first insulating layer
130_1 and the second insulating layer 130_2.
[0143] InFIG. 16, the source electrode 154_1 and the drain
electrode 154_2 are formed as part of the same layer using the
same material, and the first conductive pattern layer 150_1
and the second conductive pattern layer 150_2 are formed as
part of this same layer using the same material.
[0144] In FIG. 16, a planarization layer 160 is formed on
the source electrode 154_1, the drain electrode 154_2, the
first conductive pattern layer 150_1, and the second conduc-
tive pattern layer 150_2.
[0145] A first electrode 170, which is a pixel electrode, is
formed on the planarization layer 160 of the pixel area I. In
FIG. 16, the first electrode 170 is connected to the drain
electrode 154_2 by a contact hole 162 formed in the pla-
narization layer 160.
[0146] InFIG. 16, a pixel defining layer 180 is formed on
the first electrode 170. As shown, the pixel defining layer 180
exposes a portion of the first electrode 170. Further, an
organic light-emitting layer 185 is disposed (e.g., placed or
formed) on the first electrode 170 exposed by the pixel defin-
ing layer 180. In addition, a second electrode 190, which is a
common electrode, is formed on the organic light-emitting
layer 185. In FIG. 16, the second electrode 190 is also formed
on the static electricity dispersion area II. In other embodi-
ments, the second electrode 190 extends up to the static elec-
tricity dispersion area 1.
[0147] In one embodiment, the first electrode 170 is an
anode electrode, and the second electrode 190 is a cathode
electrode. In another embodiment, the first electrode 170 is a
cathode electrode, and the second electrode 190 is an anode
electrode.
[0148] In one embodiment of a top emission organic light-
emitting display device, the first electrode 170 is made of a
reflective conductive layer, and the second electrode 190 is
made of a transmissive conductive layer. In one embodiment
of a bottom emission organic light-emitting display device,
the first electrode 170 is made of a transmissive conductive
layer, and the second electrode 190 is made of a reflective
conductive layer.
[0149] While the present invention has been described in
connection with certain example 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-
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 light-emitting display device comprising:

a substrate;

a first wire on the substrate;

a second wire insulated from and crossing the first wire;

and
a static electricity dispersion pattern insulated from and
crossing the second wire.

Dec. 19, 2013

2. The display device of claim 1, wherein the first wire has
at least one end aligned with a sidewall of the substrate.

3. The display device of claim 2, wherein a side surface of
the at least one end of the first wire is in a same plane with the
sidewall of the substrate.

4. The display device of claim 3, wherein the side surface of
the at least one end of the first wire is perpendicular to a
surface of the substrate.

5. The display device of claim 2, wherein the first wire is a
dummy wire to which a driving signal is not transmitted.

6. The display device of claim 2, wherein the at least one
end of the first wire and the sidewall of the substrate are
formed by a same cutting process.

7. The display device of claim 1,

wherein the substrate comprises a display area and a non-
display area, and

wherein the static electricity dispersion pattern is located in
the non-display area.

8. The display device of claim 1, wherein the static elec-
tricity dispersion pattern is separated from and not aligned
with a sidewall of the substrate.

9. The display device of claim 1, wherein the first wire and
the static electricity dispersion pattern are part of a same
layer.

10. The display device of claim 1, wherein the static elec-
tricity dispersion pattern is rectangular and crosses the second
wire at a plurality of spots.

11. The display device of claim 1, further comprising a
semiconductor pattern insulated from and crossing the static
electricity dispersion pattern.

12. The display device of claim 11,

wherein the semiconductor pattern comprises a first side, a
second side, a third side, and a fourth side, and

wherein one of the first through fourth sides is connected to
another one of the first through fourth sides.

13. The display device of claim 11, wherein the static
electricity dispersion pattern and the semiconductor pattern
cross each other on an outside of the second wire, the outside
of the second wire being a direction closer to a sidewall of the
substrate than to an interior of the substrate.

14. The display device of claim 11, further comprising a
conductive pattern layer connected to the semiconductor pat-
tern.

15. The display device of claim 14, wherein the conductive
pattern layer

1s separated from the semiconductor pattern in one portion
with an insulating layer interposed therebetween, and

is connected to the semiconductor pattern in another por-
tion by a contact in the insulating layer.

16. The display device of claim 15, wherein the conductive

pattern layer is part of a same layer as the second wire.

17. The display device of claim 16, wherein the static
electricity dispersion pattern, the insulating layer, the semi-
conductor pattern, and the conductive pattern layer constitute
a thin-film transistor.

18. An organic light-emitting display device comprising:

a substrate;

a gate line and a data line on the substrate, insulated from
and crossing each other;

a dummy wire that is part of a same layer as one of the gate
line or the data line, and having at least one end aligned
with a sidewall of the substrate;

a dummy intersection wire insulated from and crossing the
dummy wire; and
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a static electricity dispersion pattern insulated from and

crossing the dummy intersection wire.

19. The display device of claim 18, wherein a side surface
of the at least one end of the dummy wire is in a same plane
with the sidewall of the substrate.

20. The display device of claim 19, wherein the side surface
of the at least one end of the dummy wire is perpendicular to
a surface of the substrate.

21. The display device of claim 18, wherein the at least one
end of the dummy wire and the sidewall of the substrate are
formed by a same cutting process.

22. The display device of claim 18, wherein the static
electricity dispersion pattern is separated from and not
aligned with the sidewall of the substrate.

23. The display device of claim 18, wherein the dummy
wire and the static electricity dispersion pattern are part of a
same layer.

24. The display device of claim 18, wherein the dummy
intersection wire is part of a same layer as another one of the
gate line or the data line.

25. The display device of claim 18, further comprising a
semiconductor pattern insulated from and crossing the static
electricity dispersion pattern.

26. The display device of claim 25, further comprising a
conductive pattern layer connected to the semiconductor pat-
tern.

27. The display device of claim 26, wherein the conductive
pattern layer

is separated from the semiconductor pattern in one portion

with an insulating layer interposed therebetween, and
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is connected to the semiconductor pattern in another por-

tion by a contact in the insulating layer.

28. The display device of claim 27, wherein the conductive
pattern layer is part of a same layer as the dummy intersection
wire.

29. The display device of claim 28, wherein the static
electricity dispersion pattern, the insulating layer, the semi-
conductor pattern, and the conductive pattern layer constitute
a thin-film transistor.

30. An organic light-emitting display device comprising:

a substrate;

a first wire on the substrate;

a second wire insulated from and crossing the first wire;

a static electricity dispersion pattern insulated from and

crossing the second wire, and shaped like a closed loop;
and

a semiconductor pattern insulated from and crossing the

static electricity dispersion pattern.

31. The display device of claim 30, further comprising a
conductive pattern layer

separated from the semiconductor pattern in one portion

with an insulating layer interposed therebetween, and
connected to the semiconductor pattern in another portion
by a contact in the insulating layer.

32. The display device of claim 31, wherein the conductive
pattern layer is part of a same layer as the second wire.

33. The display device of claim 30, wherein the first wire
has at least one end aligned with a sidewall of the substrate.

I S T T
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