EP 2 677 542 B1

(19)

(12)

(45)

(21)

(22)

Europdisches
Patentamt

European

Patent Office

Office européen
des brevets

(11) EP 2 677 542 B1

EUROPEAN PATENT SPECIFICATION

Date of publication and mention
of the grant of the patent:
08.01.2020 Bulletin 2020/02
Application number: 13172565.7

Date of filing: 18.06.2013

(51)

Int Cl.:
HO1L 27/32 (2006.01)
G09G 3/3208(2016.01)

HO1L 27/02 (2006.01)

(54)

Organic light-emitting display device

Organische lichtemittierende Anzeigevorrichtung

Dispositif a affichage électroluminescent organique

(84)

(30)

(43)

(73)

Designated Contracting States:

AL ATBE BG CH CY CZDE DKEE ES FIFRGB
GRHRHUIEISITLILT LULV MC MK MT NL NO
PL PT RO RS SE SI SK SM TR

Priority: 18.06.2012 KR 20120065057
01.02.2013 KR 20130011934

Date of publication of application:
25.12.2013 Bulletin 2013/52

Proprietor: Samsung Display Co., Ltd.
Gyeonggi-do (KR)

(72)

(74)

(56)

Inventors:

Hwang, Sung Joo
Chungcheongnam-do (KR)
Kim, Gun Mo
Chungcheongnam-do (KR)

Representative: Mounteney, Simon James
Marks & Clerk LLP

15 Fetter Lane

London EC4A 1BW (GB)

References cited:
EP-A2-1213 763
KR-A- 20070 111 226

EP-A2-2 019 432
US-A1-2009 311 824

Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Printed by Jouve, 75001 PARIS (FR)



1 EP 2 677 542 B1 2

Description
BACKGROUND
1. Field

[0001] Aspects of embodiments of the present inven-
tion relate to an organic light-emitting display device,
such as an organic electroluminescent display device.

2. Description of the Related Art

[0002] An organic electroluminescent display device
includes an organic light-emitting diode. Holes and elec-
trons combine in an organic light-emitting layer of the
organic light-emitting diode to form excitons. The organic
light-emitting diode emits light due to energy generated
when the excitons transit from an excited state to a
ground state.

[0003] 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 electrolumines-
cent 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 electro-
luminescentdisplay devices onthe mothersubstrate may
be tested in units of sheets before they are separated
from each other.

[0004] The so-called "sheet unit wiring lines" are test
wiring lines used to test the panels of the organic elec-
troluminescent display devices in units of sheets. The
sheet unit wiring lines remain in the organic electrolumi-
nescent display devices even after the mother substrate
is cut. Static electricity may flow into the organic electro-
luminescent display devices through the sheet unit wiring
lines, thereby damaging internal elements of the organic
electroluminescent display devices.

[0005] 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 electrolu-
minescent 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 or-
ganic electroluminescent display devices. However,
when aone-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 susceptible to damage by electrostatic discharge.
[0006] US2009/311824 discloses a method of forming
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a plurality of organic light emitting display devices on a
motherboard wherein a shorting bar is formed around
the periphery of the motherboard, and etched out in sub-
sequent processes.

[0007] KR10-2007-0111226 and EP2019432 disclose
organic light emitting displays having a guard ring at an
edge portion of the non pixel region and electrically cou-
pled to a shielding layer.

SUMMARY

[0008] Aspects of embodiments of the present inven-
tion are directed toward an organic light-emitting display
device, such as an organic electroluminescent display
device. Further aspects of embodiments of the present
invention are directed toward an organic electrolumines-
cent display device that can be prevented from being
damaged by electrostatic discharge (ESD) or that can
significantly reduce ESD damage.

[0009] Aspects of embodiments of the present inven-
tion provide for an organic electroluminescent display de-
vice that can be prevented from being damaged by elec-
trostatic discharge. Aspects of embodiments of the
present invention also provide an organic electrolumi-
nescent 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 or-
ganic electroluminescent display devices on a mother
substrate by cutting the mother substrate once between
each of the pairs of adjacent display devices.

[0010] 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 invention will become more apparent to one
of ordinary skill in the art to which the present invention
pertains by referencing the detailed description of exem-
plary embodiments of the present invention given below.
[0011] The presentinvention provides an organic light-
emitting display device according to claim 1.

[0012] Details of embodiments are given in the de-
pendent claims.
[0013] Further insight into the disclosure is provided

by the following examples and embodiments.

[0014] In one embodiment, the side surface of the at
least one end of the first wire is perpendicular to a surface
of the substrate.

[0015] According to the invention, the first wire is a
dummy wire to which a driving signal is not transmitted.
[0016] 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.

[0017] According to the invention, the substrate in-
cludes a display area and a non-display area, and the
static electricity dispersion pattern is located in the non-
display area.

[0018] Inone embodiment, the static electricity disper-
sion pattern is separated from and not aligned with a
sidewall of the substrate.
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[0019] In one embodiment, the first wire and the static
electricity dispersion pattern are part of a same layer.
[0020] In one embodiment, the static electricity disper-
sion pattern is a rectangular closed loop.

[0021] In one embodiment, the display device further
includes a semiconductor pattern insulated from and
crossing the static electricity dispersion pattern.

[0022] 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.
[0023] In one embodiment, the static electricity disper-
sion 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.

[0024] In one embodiment, the display device includes
a conductive pattern layer connected to the semiconduc-
tor pattern.

[0025] In one embodiment, the conductive pattern lay-
er 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 a contact in the insulating layer.

[0026] In one embodiment, the conductive pattern lay-
er is part of a same layer as the second wire.

[0027] In one embodiment, the static electricity disper-
sion pattern, the insulating layer, the semiconductor pat-
tern, and the conductive pattern layer constitute a thin-
film transistor.

[0028] At least some of the above and other features
of the invention are set out in the claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0029] The above and other aspects and features of
the present invention will become more apparent upon
making reference to the following embodiments thereof
which are described herein with reference to the attached
drawings, in which:

FIG. 1is a conceptual diagram of a mother substrate
of an organic light-emitting display device according
to an embodiment of the present invention;

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

FIG. 3 is an enlarged view of a region A shown in
FIG. 2;

FIGS. 4 and 5 are cross-sectional views of substrate
sidewall-aligned wires according to some embodi-
ments of the present invention;

FIG. 6 is a cross-sectional view of a substrate side-
wall-nonaligned wire, not falling within the scope of
the claims;

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

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

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

FIG. 10 is a cross-sectional view taken along the line
X-X of FIG. 9;

FIG. 11 is a partial cross-sectional view of an organic
light-emitting display device according to another
embodiment of the present invention;

FIG. 12 is a schematic plan view of an organic light-
emitting display device according to another embod-
iment of the present invention;

FIG. 13 is a cross-sectional view taken along the line
XHI-XII" of FIG. 12;

FIG. 14 is a schematic plan view of an organic light-
emitting display device according to another embod-
iment of the present invention;

FIG. 15is a cross-sectional view taken along the line
XV-XV’ of FIG. 14; and

FIG. 16 is a cross-sectional view showing, for com-
parison purposes, a pixel area and a static electricity
dispersion area of an organic light-emitting display
device according to an example embodiment of the
present invention.

DETAILED DESCRIPTION

[0030] Aspects and features of the present invention
and methods of accomplishing the same may be under-
stood more readily by reference to the following detailed
description of example embodiments and the accompa-
nying drawings. The present invention may, however, be
embodied in many different forms and should not be con-
strued as being limited to the embodiments set forth here-
in. Rather, these embodiments are provided to help fully
convey concepts of the present invention 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 description of
the present invention with unnecessary detail. Like num-
bers refer to like elements throughout. In the drawings,
the thickness of layers and regions may be exaggerated
for clarity.

[0031] 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 to" 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.

[0032] Spatially relative terms, such as "below," "be-
neath," "lower," "above," "upper," and the like, may be
used herein for ease of description to describe one ele-
ment or feature’s relationship to another element(s) or
feature(s) asillustrated in the figures. It will be understood
that the spatially relative terms are intended to encom-
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pass different orientations of the device in use or opera-
tion in addition to the orientation depicted in the figures.
[0033] Embodiments described herein will be de-
scribed referring to plan views and/or cross-sectional
views by way of idealized schematic views of the present
invention. Accordingly, the example views may be mod-
ified 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 configuration formed based on
manufacturing processes. Therefore, regions exempli-
fied 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.

[0034] Hereinafter, the present invention will now be
described more fully with reference to the accompanying
drawings, in which example embodiments of the inven-
tion are shown.

[0035] FIG. 1is aconceptual diagram of a mother sub-
strate 10 of an organic light-emitting display device ac-
cording to an embodiment of the present invention. Re-
ferring to FIG. 1, the mother substrate 10 includes a plu-
rality of cells CE. The cells CE are shown in FIG. 1 as
being arranged in a matrix. In FIG. 1, the cells CE have
substantially the same structure and size.

[0036] 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 cut along the cutting lines CL adjacent to the
individual cell to produce one organic light-emitting dis-
play 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.

[0037] A plurality of signal wires 12 are formed on the
mother substrate 10. Specific examples of the signal
wires 12include gate lines, datalines, 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 ex-
tend across pairs of adjacent cells CE. For example, ends
of each signal wire 12_2 may be located within a partic-
ular 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.

[0038] In FIG. 1, at least some of the signal wires 12
are connected to the mother substrate driver 11. In one
embodiment, the mother substrate driver 11 provides
various electrical 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 em-
bodiment, the mother substrate driver 11 provides a test
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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.
[0039] 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.
[0040] 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) of a 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).
[0041] In one embodiment, the mother substrate 10 is
cut in a direction perpendicular to a surface thereof.
Therefore, in the cut cell CE, 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, according to the invention, the sidewall
110S 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).

[0042] FIG. 2 is a schematic plan view of an organic
light-emitting display device 100 according to an embod-
iment of the present invention. Specifically, FIG. 2 is a
plan view of an example organic light-emitting display
device 100 corresponding to one cell CE obtained by
cutting the mother substrate 10 of FIG. 1 along the cutting
lines CL. FIG. 3 is an enlarged view of a region A shown
in FIG. 2.

[0043] Referring to FIGS. 2 and 3, the organic light-
emitting display device 100 includes the substrate 110
(cutfrom the mother substrate 10) in which adisplay 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, or a blue
pixel. In some embodiments, the pixels PX furtherinclude
a white pixel.

[0044] In some embodiments 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
organiclight-emitting layer. Inanother embodiment, each
of the pixels PX includes a white light-emitting layer, and
ared, green, or blue color filter is installed on a light emis-



7 EP 2 677 542 B1 8

sion path.

[0045] According to the invention, a non-display area
NDA is located around the display area DA. In the draw-
ings, the non-display area NDA is formed outside two
neighboring sides of the rectangular display area DA. In
other embodiments, 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.

[0046] In some 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 in-
clude a driver IC that generates a driving signal and pro-
vides 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 sub-
strate, such as a printed circuit board (PCB) or a flexible
PCB (FPCB), and then connected to a pad unit provided
in the driver 111.

[0047] 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 asingle conductive layer. In other embodiments, some
of the wires are made of a stack of multiple conductive
layers.

[0048] InFIG.2, atleastone end of each of some wires
is aligned with (e.g., extends completely to) a sidewall
110S 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 sidewall-aligned wire AW extends up
to an edge of the substrate 110 as seen in a plan view.
[0049] Referring also to FIG. 1, each substrate side-
wall-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 side-
wall-aligned wire AW is aligned with the sidewall 110S
of the substrate 110.

[0050] FIGS. 4 and 5 are cross-sectional views of sub-
strate sidewall-aligned wires AW according to some em-
bodiments 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 sub-
stantially coplanar with a sidewall 110S of the substrate
110.

[0051] Referringalsoto 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 ofthe substrate 110 and the surface of the substrate
110 as shown in FIG. 5 (e.g., by cutting the wire AW_2
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and the mother substrate 10 using the same cutting proc-
ess). In one embodiment, the sidewall 110S of the sub-
strate 110 and the side surface AW_2S of the end of the
cut substrate sidewall-aligned wire AW_2 lie in the same
plane.

[0052] Referring back to FIGS. 2 and 3, in some em-
bodiments, ends of some other wires are not aligned with
sidewalls 110S of the substrate 110. These wires will be
referred to as "substrate sidewall-nonaligned wires
NAW" in the present specification.

[0053] FIG. 6 is a cross-sectional view of a substrate
sidewall-nonaligned wire NAW not falling under the
scope of the present invention. Referring to FIG. 6, an
end of a substrate sidewall-nonaligned wire NAW is sep-
arated from a sidewall 110S of a substrate 110 by a set
distance (such as a predetermined distance) d1. A side
surface NAWS of the end of the substrate sidewall-non-
aligned wire NAW slopes at a set angle (such as a pre-
determined angle), e.g., an acute angle 6, to a surface
of the substrate 110.

[0054] When seen in a plan view, the ends of the sub-
strate sidewall-nonaligned wires NAW stop short of ex-
tending up to edges ofthe substrate 110, thatis, the wires
NAW are separated from the edges.

[0055] Referring back to FIGS. 2 and 3, some wires
formed on the substrate 110 are signal wires 121 that
receive electrical signals and deliver the electrical signals
to various elements 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 sub-
strate 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.

[0056] InFIG.2,thesignal wires 121 include gate lines
121_1anddatalines 121_2. The gatelines 121_1 extend
in a 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 direc-
tion X2 are orthogonal 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 datalines 121_2 are disposed on different layers with
an insulating layer interposed therebetween. Therefore,
the gate lines 121_1 and the data lines 121_2 are insu-
lated from each other. Accordingly, the terms "intersect"
and "intersection" will be used synonymously with "cross"
and "crossing region," respectively, throughout the
present application.

[0057] 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 neighbor-
ing pixels PX.

[0058] In some embodiments, each of the gate lines
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121_1andthedatalines 121_2is coupled to anelectrode
corresponding to an adjacent pixel PX. For example,
each ofthegatelines 121_1is coupled to a gate electrode
of a neighboring 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.
[0059] In one embodiment, each of the gate lines
121_1 and the data lines 121_2 extends from a side of
the substrate 110 to an opposing side of the substrate
110. In some embodiments, each of the gate lines 121_1
and the data lines 121_2 includes a pad portion having
an expanded width and located in the non-display area
NDA, as illustrated further in FIGS. 7-8.

[0060] FIG. 7 is an enlarged view of a region B shown
in FIG. 2. FIG. 8 is an enlarged view of a region C shown
in FIG. 2.

[0061] 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 DW2 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
110S 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.

[0062] 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 em-
bodiments are not so limited, and in some embodiments,
the gate pad portion 121_1P and the data pad portion
121_2P are omitted.

[0063] Example dummy wires and structures around
the dummy wires will now be described in more detail
with reference to FIGS. 9-16. FIG. 9 is an enlarged view
ofaregion D showninFIG. 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 em-
bodiments, a plurality of dummy wires 122 is formed on
the substrate 110. In this case, at least some of the dum-
my wires 122 are substrate sidewall-aligned wires AW.
[0064] InFIG.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 orthe datalines 121_2, although the present
invention is not limited to this case. In these embodi-
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ments, the dummy wire 122 is formed of the same ma-
terial 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 121_2.

[0065] 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.

[0066] In some embodiments, the dummy intersection
wire 124 is a signal wire such as a gate line 121_1 ora
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 the same layer as the data
lines 121_2, the dummy intersection wire 124 is a gate
line 121_1. In an alternative embodiment, the dummy
intersection wire 124 is another dummy wire to which
signals are not transmitted.

[0067] In some embodiments, the dummy intersection
wire 124 extends in the same direction as a direction in
which the sidewall 110S (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 direction X2.

[0068] InFIGS.9-10, a static electricity dispersion pat-
tern 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 pattern 126. In one em-
bodiment, 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.

[0069] According to the invention, the static electricity
dispersion pattern 126 is made of a conductive material.
In one embodiment, the static electricity dispersion pat-
tern 126 is formed as part of the same layer as the ad-
jacent dummy wire 122 intersected by the dummy inter-
section wire 124. Further, the static electricity dispersion
pattern 126 is formed of the same material as the dummy
wire 122 and by the same process.

[0070] Insomeembodiments,the dummy wire 122 and
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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 intersection wire 124 is a dataline 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.

[0071] In an example embodiment of a stacked struc-
ture, the dummy wire 122 and the static electricity dis-
persion 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.

[0072] In one embodiment, the static electricity disper-
sion pattern 126 is a substrate sidewall-nonaligned wire
NAW that is not aligned with the sidewall 110S of the
substrate 110. Thatis, the static electricity dispersion pat-
tern 126 is separated from the sidewall 110S of the sub-
strate 110 in a direction toward the inside of the substrate
110. In one embodiment, the static electricity dispersion
pattern 126 is placed in the non-display area NDA. In
some embodiments, the static electricity dispersion pat-
tern 126 is separated from other signal wires or driver
circuits, or is formed in a region with a low density of
signal wires.

[0073] InFIG.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 elec-
tricity dispersion pattern 126 and the dummy intersection
wire 124 are insulated from each other and intersecteach
other at a plurality of spots SP2 and SP3. The number
of spots shown in the drawings is two.

[0074] Inthe 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
dispersion pattern 126 that face each other intersect the
dummy intersection wire 124. A second side 126_2 of
the static electricity dispersion pattern 126 is located out-
side 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 intersection wire 124 denotes
a direction closer to the sidewall 110S of the substrate
110 than to aninterior of the substrate 110, and the inside
of the dummy intersection wire 124 denotes a direction
away from the sidewall 110S of the substrate 110, in other
words, a direction toward a central part of the substrate
110.

[0075] InFIG.9, the static electricity dispersion pattern
126 includes portions extending in substantially the same
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direction as a direction in which the dummy wire 122 ex-
tends. 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 dispersion pattern 126 and
the dummy wire 122 closest to the static electricity dis-
persion pattern 126.

[0076] In some embodiments, the static electricity dis-
persion 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. In an 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.

[0077] 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-emit-
ting 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.
[0078] Static electricity may be generated outside the
organic light-emitting display device 100 in various situ-
ations. For example, external static electricity may be
generated 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 intro-
duced into the organic light-emitting display device 100.
In this case, an external surface of the organic light-emit-
ting display device 100 may be a start point from which
the static electricity flows into the organic light-emitting
display device 100. Static electricity is transmitted well
through a conductive material. Therefore, of surfaces of
the organic light-emitting display device 100, a surface
made of a conductive material may serve as a main path
through which static electricity is introduced into the or-
ganic light-emitting display device 100.

[0079] As described above, the dummy wire 122 (i.e.,
a substrate sidewall-aligned wire AW) is made of a con-
ductive 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-emit-
ting 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.

[0080] Inone embodiment, a portion of the static elec-
tricity flowing along the dummy wire 122 is transmitted
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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 elec-
tricity 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 con-
nected 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.

[0081] The static electricity jumping to the dummy in-
tersection wire 124 flows along a direction in which the
dummy intersection wire 124 extends. In one embodi-
ment, when the static electricity flowing through the dum-
my intersection wire 124 reaches the spots SP2 and SP3
at which the dummy intersection wire 124 intersects the
static electricity dispersion 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.

[0082] As a portion of the external static electricity is
transmitted 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 embodiments, the static electricity dispersion pat-
tern 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 electricity is transmitted to the
static electricity dispersion pattern 126, the effect of the
static electricity on the entire organic light-emitting dis-
play device 100 is insignificant.

[0083] In one embodiment, the static electricity trans-
mitted to the static electricity dispersion pattern 126 is
concentrated in the corner portions of the static electricity
dispersion pattern 126. In this case, the corner portions
of the static electricity 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 damaged portion itself does not af-
fectthe display quality of the organic light-emitting display
device 100. In addition, since the static electricity disper-
sion pattern 126 is located relatively far away from other
elements, it does not directly affect the elements. Hence,
the damaged portion is not a big problem. Rather, the
static electricity dispersion pattern 126 is recognized by
its ability to effectively dissipate strong external energy
while minimizing the effect of the external energy on dis-
play quality.

[0084] FIG. 11 is a partial cross-sectional view of an
organic light-emitting display device according to another
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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. Referringto FIG. 11, inthe organiclight-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 intersec-
tion wire 124, and a dummy wire 122 and a static elec-
tricity dispersion pattern 126 are formed on the insulating
layer 130. Other elements are substantially identical to
those of the embodiment of FIG. 10, and thus a repetitive
description thereof is not repeated.

[0085] FIG. 12 is a schematic plan view of an organic
light-emitting display device according to another em-
bodiment of the present invention. FIG. 13 is a cross-
sectional view taken along the line XIII-XIII' of FIG. 12.
[0086] Referringto FIGS. 12 and 13, the organic light-
emitting display device according to the current embod-
iment is different from the embodiment of FIG. 9 in that
it further includes a semiconductor pattern 140 over-
lapped by a static electricity dispersion pattern 126.
[0087] InFIGS. 12-13, the semiconductor pattern 140
is formed to intersect the static electricity dispersion pat-
tern 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 intersection wire 124. However, the present
inventionis notlimited to this case. In other embodiments,
the semiconductor pattern 140 is formed to intersect a
fourth side 126 _4, afirstside 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 dis-
persion pattern 126 are formed. In some embodiments,
two or more semiconductor patterns 140 that intersect
one side of the static electricity dispersion pattern 126
are formed. In other embodiments, the above example
numbers and positions of semiconductor patterns 140
are combined in various ways.

[0088] In some embodiments, the semiconductor pat-
tern 140 includes at least one line having a set length
(such as a predetermined length). In an example embod-
iment, the semiconductor pattern 140 includes afirst side
140_1, a second side 140_2, a third 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 physi-
cally connected to another one. In the drawings, the sem-
iconductor pattern 140 is substantially rectangular. How-
ever, 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
electricity dispersion pattern 126.

[0089] InFIG. 12,thefourthside 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
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and the third side 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 140_3 of the semiconductor pattern
140 protrude from both sides of the fourth side 140 4
and the second side 140_2. The four protruding portions
form substantially rectangular corner portions. In one em-
bodiment, the corner portions relatively concentrate stat-
ic electricity.

[0090] In some embodiments, the semiconductor pat-
tern 140 is made of amorphous silicon, polycrystalline
silicon, monocrystalline silicon, or an oxide semiconduc-
tor. In one embodiment, the semiconductor pattern 140
is made of the same material as the material that forms
a channel region of a thin-film transistor in a pixel PX.
[0091] InFIG. 13, afirstinsulating layer 130_1 is inter-
posed between the dummy intersection wire 124 and
each of a dummy wire 122 and the static electricity dis-
persion pattern 126, and a second insulating layer 130_2
is interposed between the semiconductor pattern 140
and the static electricity 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 insulat-
ing layer 130_2 covers not only the semiconductor pat-
tern 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
dispersion pattern 126 are formed on the second insu-
lating layer 130_2.

[0092] In an example embodiment, the first insulating
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 transis-
tor in the pixel PX.

[0093] Inthe current embodiment, external static elec-
tricity introduced through the dummy wire 122 is trans-
mitted 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 dispersed by the static electricity disper-
sion pattern 126 jumps to the semiconductor pattern 140
thatintersects the static electricity 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 elec-
tricity is transmitted to the semiconductor pattern 140,
the effect of the static electricity on the entire organic
light-emitting display device is insignificant. Thatis, even
if the semiconductor pattern 140 is damaged (e.g.,
burned) by the concentration of energy in the semicon-
ductor pattern 140, the effect of the damaged semicon-
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ductor pattern 140 on the entire organic light-emitting dis-
play device is insignificant as described above.

[0094] In other embodiments, the semiconductor pat-
tern 140 is replaced by a conductive pattern made of a
conductive material. Even in this case, substantially the
same static electricity dispersion mechanism applies.
[0095] FIG. 14 is a schematic plan view of an organic
light-emitting display device according to another em-
bodiment of the present invention. FIG. 15 is a cross-
sectional view taken along the line XV-XV’ of FIG. 14.
[0096] Referringto FIGS. 14 and 15, the organic light-
emitting display device according to the current embod-
iment is different from the embodiment of FIG. 12 in that
it further includes a conductive pattern layer 150 electri-
cally connected to a semiconductor pattern 140.

[0097] InFIGS.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 portions of the conductive pattern layer 150 and
the semiconductor pattern 140 (for example, those por-
tions 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 semiconductor pat-
tern 140 is a first insulating layer 130_1 and a second
insulating layer 130_2.

[0098] In FIG. 15, the conductive pattern layer 150 is
formed as partof 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.

[0099] InFIGS. 14-15,the conductive pattern layer 150
includes a first conductive pattern layer 150_1 that over-
laps at least a portion of a first side 140_1 of the semi-
conductor pattern 140 and a second conductive pattern
layer 150_2 that overlaps at least a portion of a third side
140_3 of the semiconductor pattern 140. The first con-
ductive pattern layer 150_1 and the second conductive
pattern layer 150_2 are physically separated from each
other.

[0100] 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. How-
ever, the present invention is not limited thereto.

[0101] Contacts 151_1 through 151_4 are formed in
regions in which the conductive pattern layer 150 over-
laps the semiconductor pattern 140. In FIGS. 14-15, the
conductive pattern layer 150 and the semiconductor pat-
tern 140 are electrically 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 insulating 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
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conductive pattern layer 150.

[0102] In one embodiment, contacts 151_1 through
151_4 represent contactholes 151_1 through 151_4 that
penetrate the firstinsulating layer 130_1 and the second
insulating layer 130_2, 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 semiconductor pattern 140 in
one portion with one or more insulating layers (such as
first insulating layer 130_1 and second insulating layer
130_2) interposed therebetween, and is connected to
the semiconductor pattern 140 in another portion by a
contact (such as contacts 151_1 through 151_4) in the
insulating layer.

[0103] In FIGS. 14-15, a static electricity dispersion
pattern 126, the semiconductor pattern 140, and the con-
ductive pattern layer 150 form a structure like a thin-film
transistor.

[0104] Inthe current embodiment, external static elec-
tricity introduced through a dummy wire 122 is transmit-
ted to the semiconductor pattern 140. Further, a portion
of the static electricity transmitted to the semiconductor
pattern 140 is transmitted to the conductive pattern layer
150 through the contacts 151_1 through 151_4. There-
fore, since the static electricity is dispersed further to the
conductive pattern layer 150, the amount of static elec-
tricity introduced into a display area DA through the dum-
my 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 elec-
tricity on the entire organic light-emitting display device
isinsignificant. Thatis, even ifboth ends of the conductive
pattern layer 150 are damaged (e.g., burned) by the con-
centration 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 in-
significant as described above.

[0105] FIG. 16 is a cross-sectional view showing, for
comparison purposes, a pixel area | and a static electricity
dispersion area Il of an organic light-emitting display de-
vice according to an example embodiment of the present
invention. In FIG. 16, the static electricity dispersion area
Il 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.

[0106] ReferringtoFIG. 16, abufferlayer 112is formed
on the whole surface of a substrate 110. In one embod-
iment, the buffer layer 112 prevents the diffusion of mois-
ture or impurities coming from the substrate 110.
[0107] A semiconductor layer 142 is formed on the
buffer layer 112 of a pixel area |, and a semiconductor
pattern 140 (including a fourth side 140_4) is formed on
the buffer layer 112 of a static electricity dispersion area
Il. In FIG. 16, the semiconductor layer 142 includes a
channel region that is overlapped by a gate electrode
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128, and source/drain regions that are highly doped with
impurities and formed on both sides of the channel re-
gion. In FIG. 16, the gate electrode 128 of the pixel area
| corresponds to the static electricity dispersion pattern
126 in the static electricity dispersion area Il. In one em-
bodiment, the semiconductor layer 142 and the semicon-
ductor pattern 140 are made of a polysilicon layer formed
by crystallizing, e.g., an amorphous silicon layer.
[0108] In FIG. 16, a second insulating layer 130_2 is
formed on the semiconductor layer 142 and the semi-
conductor pattern 140. In one embodiment, the second
insulating layer 130_2 is a gate insulating layer.

[0109] In FIG. 16, the gate electrode 128 is formed on
the second insulating layer 130_2 in the pixel area |. The
gate electrode 128 overlaps the semiconductor layer
142. In addition, 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 insu-
lating layer 130_2 of the static electricity dispersion area
Il. A portion of the static electricity dispersion pattern 126
overlaps the semiconductor pattern 140. In one embod-
iment, the gate electrode 128, the static electricity dis-
persion pattern 126, and the dummy wire 122 are formed
as part of the same layer using the same material.
[0110] In FIG. 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 inter-
layer insulating film.

[0111] InFIG. 16,asourceelectrode 154 _1andadrain
electrode 154_2 are formed on the first insulating layer
130_1 of the pixel area I. In addition, a first conductive
pattern layer 150_1 and a second conductive pattern lay-
er 150_2 are formed on the first insulating layer 130_1
of the static electricity dispersion area Il. The source elec-
trode 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 insulating layer 130_2. The
first conductive pattern layer 150_1 and the second con-
ductive pattern layer 150_2 are connected to the semi-
conductor pattern 140 thereunder by contactholes 151_1
and 151_3 that penetrate the first insulating layer 130_1
and the second insulating layer 130_2.

[0112] 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.

[0113] 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 conductive pattern layer 150_2.

[0114] 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
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the planarization layer 160.

[0115] In FIG. 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 ex-
posed by the pixel defining layer 180. In addition, a sec-
ond 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 Il. In other embodiments, the
second electrode 190 extends up to the static electricity
dispersion area Il.

[0116] Inone embodiment, the first electrode 170 is an
anode electrode, and the second electrode 190 is a cath-
ode electrode. In another embodiment, the first electrode
170 is a cathode electrode, and the second electrode
190 is an anode electrode.

[0117] 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 elec-
trode 190 is made of a reflective conductive layer.
[0118] While the presentinvention has been described
in connection with certain example embodiments, itis to
be understood that the invention is not limited to the dis-
closed embodiments, but, on the contrary, is intended to
cover various modifications included within the scope of
the appended claims.

Claims
1. Anorganic light-emitting display device comprising:

a substrate (110) comprising a display area and
a non-display area;

a first wire (122) on the substrate wherein the
firstwire (122)is a dummy wire to which a driving
signal is not transmitted;

a second wire (124) insulated from and crossing
the first wire; and

a static electricity dispersion pattern (126)
shaped as a closed loop insulated from and
crossing the second wire at a plurality of posi-
tions, wherein the second wire and the static
electricity dispersion pattern are made from con-
ductive material,

wherein the first wire has at least one end
aligned with a sidewall of the substrate and
wherein a side surface of the at least one end
of the first wire (122) is in a plane that is the
same as that of the sidewall (110S) of the sub-
strate (110), wherein the first wire extends up to
the display area, and
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wherein the static electricity dispersion pattern
is located in the non-display area and is sepa-
rated from other signal wires or driver circuits.

2. A display device according to claim 1, wherein the
side surface of the at least one end of the first wire
is perpendicular to a surface of the substrate.

3. A display device according to any preceding claim,
wherein the static electricity dispersion pattern (126)
is separated from and not aligned with a sidewall
(110S) of the substrate (110).

4. A display device according to any preceding claim,
wherein the first wire (122) and the static electricity
dispersion pattern (126) are part of a same layer.

5. A display device according to any preceding claim,
wherein the static electricity dispersion pattern (126)
is a rectangular closed loop.

6. A display device according to any preceding claim,
further comprising a semiconductor pattern (140) in-
sulated from and crossing the static electricity dis-
persion pattern (126).

7. A display device according to claim 6, wherein the
semiconductor pattern (140) comprises a first side
(140_1), asecond side (140_2), a third side (140_3),
and a fourth side (140_4), and
wherein one of the first through fourth sides is con-
nected to another one of the first through fourth sides.

8. A display device according to claim 6 or 7, wherein
the static electricity dispersion pattern (126) and the
semiconductor pattern (140) cross each other on an
outside of the second wire (124), the outside of the
second wire (124) being a direction closer to a side-
wall of the substrate than to an interior of the sub-
strate.

9. A display device according to one of claims 6 to 8,
further comprising a conductive pattern layer (150)
connected to the semiconductor pattern (140).

10. A display device according to claim 9, wherein the
conductive pattern layer (150)
is separated from the semiconductor pattern (140)
in one portion with an insulating layer interposed
therebetween, and is connected to the semiconduc-
tor pattern (140) in another portion by a contact in
the insulating layer.

11. A display device according to claim 10, wherein the
conductive pattern layer (150) is part of a same layer

as the second wire (124).

12. A display device according to claim 11, wherein the
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static electricity dispersion pattern (126), the insulat-
ing layer, the semiconductor pattern (140), and the
conductive pattern layer (150) constitute a thin-film
transistor.

An organic light-emitting display device according to
any preceding claim comprising:

a gate line and a data line on the substrate, insulated
from and crossing each other; and wherein the first
wire (122) is a dummy wire that is part of a same
layer as one of the gate line or the data line, and
wherein the second wire (124) is a dummy intersec-
tion wire insulated from and crossing the dummy
wire.

A display device according to claim 13, wherein the
dummy intersection wire is part of a same layer as
another one of the gate line or the data line.

Patentanspriiche

1.

Organische lichtemittierende Anzeigevorrichtung,
umfassend:

ein Substrat (110), welches einen Anzeige-
breich und einen nicht-Anzeigebereich umfasst;
einen ersten Draht (122) auf dem Substrat, wo-
bei der erste Draht (122) ein Dummy-Draht ist,
an welchen ein Treibersignal nicht Gbertragen
wird;

einen zweiten Draht (124), welcher von dem ers-
ten Draht isoliert ist und diesen kreuzt; und

ein Streumuster fir statische Elektrizitat (126),
welches die Form einer geschlossenen Schleife
aufweist, welche von dem zweiten Draht isoliert
ist und diesen an einer Mehrzahl von Stellen
kreuzt, wobei der zweite Draht und das Streu-
muster fiir statische Elekitrizitat aus leitfahigem
Material gefertigt sind,

wobei der erste Draht mindestens ein Ende auf-
weist, welches mit einer Seitenwand des Sub-
strats ausgerichtet ist und wobei eine Seitenfla-
che des mindestens einen Endes des ersten
Drahts (122) sich in einer Ebene befindet, wel-
che derjenigen der Seitenwand (110S) des Sub-
strats (110) entspricht, wobei der erste Draht
sich nach oben bis zum Anzeigebereich er-
streckt, und

wobei das Streumuster fur statische Elektrizitat
in dem nicht-Anzeigebereich angeordnetistund
von anderen Signaldrahten oder Treiberschal-
tungen getrennt ist.

Anzeigevorrichtung nach Anspruch 1, wobei die Sei-
tenflache des mindestens einen Endes des ersten
Drahtes zu einer Oberflache des Substrats senk-
recht steht.
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1.

12.
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Anzeigevorrichtung nach einem der vorhergehen-
den Anspriiche, wobei das Streumuster flr statische
Elektrizitat (126) von einer Seitenwand (110S) des
Substrats (110) getrennt ist und mit dieser nicht aus-
gerichtet ist.

Anzeigevorrichtung nach einem der vorhergehen-
den Anspriiche, wobei der erste Draht (122) und das
Streumuster fir statische Elektrizitat (126) Teil einer
selben Schicht sind.

Anzeigevorrichtung nach einem der vorhergehen-
den Anspriiche, wobei das Streumuster (126) fur sta-
tische Elektrizitdt eine rechteckige geschlossene
Schleife ist.

Anzeigevorrichtung nach einem der vorhergehen-
den Anspriiche, ferner umfassend ein Halbleiter-
muster (140), welches von dem Streumuster fur sta-
tische Elektrizitat (126) isoliert ist und dieses kreuzt.

Anzeigevorrichtung nach Anspruch 6,

wobei das Halbleitermuster (140) eine erste Seite
(140_1), eine zweite Seite (140_2), eine dritte Seite
(140_3) und eine vierte Seite (140_4) umfasst, und
wobei eine der ersten bis vierten Seite mit einer an-
deren der ersten bis vierten Seite verbunden ist.

Anzeigevorrichtung nach Anspruch 6 oder 7, wobei
das Streumuster fir statische Elektrizitat (126) und
das Halbleitermuster (140) einander auf einer Au-
Renseite des zweiten Drahts (124) kreuzen, wobei
die AuRenseite des zweiten Drahts (124) eine Rich-
tung darstellt, welche néher zu einer Seitenwand des
Substrats als zu einem Innenraum des Substrats
liegt.

Anzeigevorrichtung nach einem der Anspriiche 6 bis
8, ferner umfassend eine leitfahige Musterschicht
(150), welche mit dem Halbleitermuster (140) ver-
bunden ist.

Anzeigevorrichtung nach Anspruch 9, wobei die leit-
fahige Musterschicht (150) von dem Halbleitermus-
ter (140) in einem Abschnitt getrennt ist, wobei eine
Isolierschicht dazwischen angeordnet und mit dem
Halbleitermuster (140) in einem anderen Abschnitt
durch einen Kontakt in der Isolierschicht verbunden
ist.

Anzeigevorrichtung nach Anspruch 10, wobei die
leitfahige Musterschicht (150) Teil einer selben
Schicht wie der zweite Draht (124) ist.

Anzeigevorrichtung nach Anspruch 11, wobei das
Streumuster fir statische Elektrizitat (126), die Iso-
lierschicht, das Halbleitermuster (140) und die leit-
fahige Musterschicht (150) einen Dinnfilmtransistor
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bilden.

Organische lichtemittierende Anzeigevorrichtung
nach einem der vorhergehenden Anspriiche, umfas-
send:

eine Gate-Leitung und eine Datenleitung auf dem
Substrat, welche voneinander isoliert sind und ein-
ander kreuzen; und wobei der erste Draht (122) ein
Dummy-Draht ist, welcher Teil einer selben Schicht
wie eine der Gate-Leitung oder der Datenleitung ist,
und wobei der zweite Draht (124) ein Dummy-Kreu-
zungsdraht ist, welcher von dem Dummy-Draht iso-
liert ist und diesen kreuzt.

Anzeigevorrichtung nasch Anspruch 13, wobei der
Dummy-Kreuzungsdraht Teil einer selben Schicht
wie die andere der Gate-Leitung oder der Datenlei-
tung ist.

Revendications

1.

Dispositif d’affichage électroluminescent organique
comprenant:

un substrat (110) qui comprend une zone d’af-
fichage et une zone de non affichage;

un premier fil (122) sur le substrat, dans lequel
le premier fil (122) est un fil fictif sur lequel aucun
signal de pilotage n’est transmis;

un second fil (124) qui est isolé du premier fil et
qui le croise; et

un motifde dispersion d’électricité statique (126)
qui est conformé en tant que boucle fermée qui
estisolée du second fil et qui le croise au niveau
d’une pluralité de positions, dans lequel le se-
cond fil et le motif de dispersion d’électricité sta-
tique sont réalisés a partir d’'un matériau con-
ducteur;

dans lequel le premier fil comporte au moins une
extrémité qui est alignée avec une paroi latérale
du substrat; et dans lequel une surface latérale
de I'au moins une extrémité du premier fil (122)
est dans un plan qui est le méme que celui de
la paroi latérale (110S) du substrat (110); dans
lequel le premier fil s’étend jusqu’a la zone d’af-
fichage; et

dans lequel le motif de dispersion d’électricité
statique est localisé dans la zone de non affi-
chage et est séparé d’autres fils de signal ou
circuits de moyen de pilotage.

Dispositif d’affichage selon la revendication 1, dans
lequel la surface latérale de 'au moins une extrémité
du premier fil est perpendiculaire a une surface du
substrat.

Dispositif d’affichage selon I'une quelconque des re-
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vendications qui précedent, dans lequel le motif de
dispersion d’électricité statique (126) est séparé
d’une paroi latérale (110S) du substrat (110) et n’est
pas aligné avec celle-ci.

Dispositif d’affichage selon I'une quelconque des re-
vendications qui précédent, dans lequel le premier
fil (122) et le motif de dispersion d’électricité statique
(126) font partie d’'une méme couche.

Dispositif d’affichage selon I'une quelconque des re-
vendications qui précedent, dans lequel le motif de
dispersion d’électricité statique (126) est une boucle
fermée rectangulaire.

Dispositif d’affichage selon I'une quelconque des re-
vendications qui précedent, comprenant en outre un
motif semiconducteur (140) qui est isolé du motif de
dispersion d’électricité statique (126) et qui le croise.

Dispositif d’affichage selon la revendication 6,
danslequel le motif semiconducteur (140) comprend
un premier c6té (140_1), un deuxieme coté (140_2),
un troisieme coété (140_3) et un quatrieme coté
(140_4) ; et

dans lequel I'un des premier a quatrieme cotés est
connecté a un autre des premier a quatrieme cétés.

Dispositif d’affichage selon la revendication 6 ou 7,
dans lequel le motif de dispersion d’électricité stati-
que (126) et le motif semiconducteur (140) se croi-
sent I'un l'autre sur un extérieur du second fil (124),
I’extérieur du second fil (124) étant une direction plus
proche d’une paroi latérale du substrat que d’un in-
térieur du substrat.

Dispositif d’affichage selon 'une des revendications
6 a 8, comprenant en outre une couche de motif con-
ducteur (150) qui est connectée au motif semicon-
ducteur (140).

Dispositif d’affichage selon la revendication 9, dans
lequel la couche de motif conducteur (150) est sé-
parée du motif semiconducteur (140) dans une partie
par une coucheisolante qui estinterposée entre eux,
et elle est connectée au motif semiconducteur (140)
dans une autre partie au moyen d’un contact dans
la couche isolante.

Dispositif d’affichage selon la revendication 10, dans
lequel la couche de motif conducteur (150) fait partie
d’'une méme couche que le second fil (124).

Dispositif d’affichage selon la revendication 11, dans
lequel le motif de dispersion d’électricité statique
(126), la couche isolante, le motif semiconducteur
(140) et la couche de motif conducteur (150) cons-
tituent un transistor a film mince.
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Dispositif d’affichage électroluminescent organique
selon I'une quelconque des revendications qui pré-
cédent, comprenant:

une ligne de grille et une ligne de données sur le
substrat, qui sont isolées I'une de l'autre et qui se
croisent 'une l'autre; et dans lequel le premier fil
(122) est un fil fictif qui fait partie d’'une méme couche
qu’une ligne prise parmi la ligne de grille et la ligne
de données, et dans lequel le second fil (124) est un
fil d’intersection fictif qui est isolé du fil fictif et qui le
croise.

Dispositif d’affichage selon la revendication 13, dans
lequel le fil d’intersection fictif fait partie d’'une méme
couche qu’une autre ligne prise parmi la ligne de
grille et la ligne de données.
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